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M Cnucok 0003Ha4YeHMH

A — 06masa miouais HOIepeyHoro ceueHns Xpo-
matorpa@rueckoll KOJOHKH, NCPNCHIHKY-
JIAPHOTO HATPABJAEHHIO TEUCHUS NOJBHXHOK
thasnl;

Am, As, Ap — dacTH NJOMAAA [OTEPESHOro CcedeHud, 3a-

HsiThle NOABHIKHON (aszoil (m), HENOLBAX-
Ho#t (aszol — copOentoM (S) H HHEPTHHIM
Hocutesem copGenta (f);

Qim, - Ois — AKTHBHOCTH XpPOMATOrpa@upyeMoro pacreo-
PEHHOTO BEUIeCTBA B noaBHKHOH Qase H B
HeloABHIKHOM (ase (copOente);

b — mocTosiHHas B ypaBHeBuH (2.49);
¢; — 00uaag KOHUEHTPAlMA PACTBOPEHHOTO  BE-

HecTBa B XpoMarorpaduueckoil cHCTEME;

— KOHI[CHTPANHH PAcTBOPEHHOTO BEUleCTBa B
NOBMKHON (ase H B HENONBHIKHOH (pase
(copGeure);

Cim.or Cim,L —— KOILEUTPAI{HN PACTBOPEHHOrO BEHIECTBA B
monBIKHO (pa3e Ha BXOAe H HAa BHXOIE
H3 KOJIOHKH; .
Dy, Dy — roatddHEHEHTH auddysnn  paCcTBOPEHHOrO
BEIleCTBA B MOJBHKHON ¢ase H B HENO-
ABmKHOH (hasze (copbenTte);
d; — 3(G@exTHBHAS TOJIHHA MJICHKH HENOABAN-
HOfl uAKOR (ash; ‘
dp — AHaMeTp "acThm, 00GpasywILHX XpOMAaTo-
rpadHUecKHil CJI0I;
F. — ofbeMHas CKOPOCTD
assl;
fims Jis — JETYHECTh PACTBOPEHHOIO BENIECTBA B MOL-
RHFKHOMN (hase H B HEmOJBHAKHOR (ase (cop-
fenre);
fOim, [%; — CTAHAAPTHAS JETYYECTH PACTBOPEHHOTO Be-
[iecTBA B NOABMXKHOH ¢ase H B HENOJABHXK-
Ho#t dase (copbenre); )
G — mocTosiHHaA B ypasHenuu (2.49);

‘ AG,® --crangapTaas MoJaapHas cBOOOJHAs 3HEP-

rus copbuun I'nb6ca;

Cir Cis

[OTOKa [OABHKHOM



CITHCOK OBO3HAYEHHEH

T(dif,m), I(dif, s) — notoku ZupPY3HH  Xpomartorp

AGS(IT)XKX) -- crannapraas MOJIAPHAA CBOGO/HAS 3Heprus

copbuuu T'ub6ea, XapakTepHsyloLlag mepe-
X0 pPacTBOPEHHOrD BEUIECTBA H3 COCTOS-
HHA YHCTOTO rasa NPH AABJEHHH | aTM H
TCMIIEpATYpe CHCTEMEl B COCTOSHME UHCTON

KHAKOCTH T1IpH JABJCHHH H TeMneparype
CHCTEMHbI

AG:® KOKX) - AG,® (K)KX) =0;
AGF (KOKX) -— CTaHIapTHAA MOJH

pHas cpobonHas sHep-
rus  copbuuu TuBGea, XapakTepH3ywonias
NEPEXO/] PACTBOPEHHOrO BEIIECTBA H3 CO-
CTOAHHSA GECKOMEUHOro pasGaB/ieHHS B O-
ABIKHOH (hase B COCTOSHHe GeckOHEUHOro
PasGaBaeHUS B HEIOABHAKHOM tase (cop-
Genrte) npH gapdaendn u TCMICPaType CH-
. ~ CTEMEL;
AG*(IKX) — crargaprHas MOJIApHAsT cpofoauas snepras
, copbuun I'n66eca, XapaxTepusyioulas nepe-
X0 pACTBOPEHHOTO RCILECTBA H3 COCTOSTHUS
THCTOrO rasa nopH janaclind 1 aTM H Tem-
HCPATYPE CHCTCMLI B COCTOSIHHE GecKOHey-
HOTO pas3baBnenus B HenoABHKHON thaze
(copGente) npm aaBnennu u TeMueparype
CHCTEMBT;
AGC%ong —AG,,,, ==AG® (TKX);

H

— BHICOTA, 3KBHBANCHTHAA TCOPCTHYCCKOH Ta-
penke;
Rim, Bis — KOHCTAHTHL B yPaBHCIMK  3axona Tempn
AJA PACTBOPEHHOIO DCULCCTRA B MOJBHIK-
HOH hase H B HemoABHIKHOR ¢ase (cop-
GeHTe);
m — MHEPTHHI HOCHTe/b cOpOeHTa;
} — XpoMaTorpagupyeMoe Bemectno:
adupyemoro
BEIECTBA 4Jepes BooGpamacmuic nonepey-
HBIE CCUEHHA B NMOABHXKHOA (aze u B He-
MOZBHKHOH (aze (copGenre);

J(trans) — norok epeHOCa (UHCI0 MOMNed Ha enmHR-
Ly BPEMEHH) PacTBOPEHMHOr0 BemecTna ye-
Pe3 BooGpaxaemoe momepeynoe CeYeHHe B

: NOABMKHOMN (haze;

I (m==s) —— IOTOK PacTBOPEHHOro BemiecTBa yepes rpa-

HHLY pasiena ¢as B nanHOM 3JIEMERTE
00BeMa cHeTeMED

- —

CIMUCOK OBO3HAYEHME Tt 7

Xf —ZEJ =T {transy+J (dif, m)-+ J (dif, 5);

j —xrosb¢unuenT cxumaemoctH  Jlxefimca-
Mapruna; . i

Kp —xoHeranra pacnpefencnus (xosdhdHuueHT™
pacopefescHus) PacTBOPEHHOrO BEHIeCTBA;.

Ko — ko3¢ buIreHT IPOHKILAEMOCTH XPoMAaTOrpa-
thueeKOro €104,

k — xoab¢uuuenT eMKocTH (Ko3dpHUIACHT H3-
BJICYEHHNS) PAcCTBOPEHHOrO BELIECTBA;

k4 — KOHCTAHTA CKOPOCTH Hecopbuun (Aecoph-
IHA paccMaTpHBAaeTcs KaK peaklHs IepBo-
TO TOpAAKa);

L — pnuHa xpoMatorpaduyeckofl KOJIOHKH;

L; — pacctosinue ¢poHTA pacTBOPUTENA HA XPO-
MaTorpaMMe OT YPOBHS 3J10eHTa (B HJOC-
KOCHoiHol XpoMarorpadun);

Mm, M; —wmonexkyadapHule MaccH HOABHXKHOH (asH H
HeNMOABHXKHON dasul (copbeHra);

m — NcABHXKHaA ¢aza;

N; — KoHnuecTBO MOJell pacTBOPEHHOTQ RBeHIeCT-
Ba B cCHCTeMe]

Nim, Nig — KOunmyecTBO MOJeH DPACTBOPEHHOTO  Bemle-
cTBa B MOABHKHOH (ase W B HENOABUXKHOH
tdaze {copbente);

1 — YHCJED TCOPCTHUCCKHX TapesioK KOJOHKH;
P — JlaBlienue;
Pi, Po — AaBJe€HHe Ha BXOJAe H Ha BLIXQJE H3 KO-
JIOHKH;

p — cpelHee ZABJEHYE B KOJOHKE;
p:® — NaBreHHE HACLINEHHOrO mapa YHCTOTO pac-
TBOPEHHOI'0 BelleCTBA INIPH TeMIeparype
CHCTEMHI;
g — Ko3POHNHHT, XAapPAKTePHAYIOUIHA reoMer-
PHIO HENOXBUKHOH xAAKCN daswr;
R — rasoBasi OCTOSHHAS;
R, Ry — daxTop 3ama3zInBaHHs PacCTBOPEHHOIO Be-
HIECTEA,
r — pajuyc Kanuaasapa;
s —copbent (HemoasHxHas (asza);
T -— a6GconTHas TeMIePATYPa CHCTEMBE
t — BpeMs;
tim, tis — CPENHeEE BpPEMs, B TeUeHHe KOTOPOTO MOJe-
KyJa pacTBOPEHHOTO BEMECTBA HAXOLHTCH
COOTBETCTBCHHO B NOABHXKHOA ¢ase H B He-
ronsuxHo# dase (copGenre);



CIMHCOK OBO3HAYEHHH

Iy — MEPTBOC BPEMSA VIEPKHBAHHS;

tg — BpeMs yiep:KMBaHHA Xpomarorpadupyemo-
IO BeIIeCTRA;

U — CKOPOCTh TNepeMeileHHs HOMBHMKHON (aaH;

4; — CKOPOCTb TIepeMeilleHHst LeHTPa 30HH pac-
TBOPEHHOTO BEIeCTRA;

Uf — CKOPOCTBL MepeMelleHHst $POHTA PacTBOPH-
Tead (B IJIOCKOCJIOHHOR XpoMaTorpadum);

u(p) — CKOPOCTh TEPEMEICHHs] ra3a-HOCHTeNA NMpPH

CpeaHeM IaBJIeHHH (p) W TeMIepaType Ko-
JIOHKH;

#(Po) — CKOPOCTh II€PEMELIeHHA a3a-HOCHTENSA [PH
J4BJEHUH Ha BLIXOZE H3 KOJOHKH (py) H
[IPY TEMMEpPaType KOJIOHKH,

Var — MepTBbIft 96beM yaepKUBAHHS;

V.o, — 06uHil 06beM TONBHIKHON thaznl B CHCTEME;

Va — o6vem yaepmxusauus xpoMarorpadupyemo-
IO BENIeCTn4; :

Ve" — npuBedesHmii 06beM yAepKHBAHHA XpOMa-
rorpadupyemMoro  penieerna  (Vgp=Vp—
—Vu),

Vs, —o6umnit ofbem nenoxpuxnoll ¢aser  (cop-
OeHTa) B CHCTEME;

Um, Us — MOJISIDHBlE 06beMH NMOABHXHOH (asH
HeNnoIBHKHOH (passl (copbenra);

2 — KOODIMHATA JOJAHHB R HAOpAaBJEeHdH Teue-
HHA ODOABHAKHOH da3H B KOJOHKE,

Xim, Xis — MOJAPHBEIE JOJU PACTROPCHHOTO BeINECTBa
B TIOJIBHKHOH ¢ase n B HenoasHxKHOK da-
3e (copbenre);

RS — xpomarorpaduyeckoe pazpcitienie;
V¥ ims ¥¥is — KO3 DUIHEHTE AKTHEHOCTH PACTBOPEHHOTO
BelleCTBA B HOJZBHKHOA (a3c M B Hemox-
BHXHOH (ase (copbeHrte), onpeleseHHHE
OTHOCHTENBHO OECKOHEUHG pasbaBierHOro
PacTrROpa 3TOTO BELIECTBA, IIPHHATOrO 3a
Hava/bHOE COCTOSHHE;

¥%m, ¥°is — KOS DHUIHEHTH ARTHBROCTH PACTBOPEHHOTO
BEINECTBA B HOABHXKHOHA ¢daze u B Hemog-
BHKHOH ¢ase (copGeHTe), onpelciaeHHBIe
OTHOCHTE/IbHO YHCTOTO BELIECTBA, MPHHAS-

TOTO 34 HauaNbHOE COCTORHUE,
Ym, Vs — KO3DMHUHEHTH, XapAKTEPHIYIOLIHe 3aTpya-
HEHHOCTE NPOROJBHOH AHD(Y3UH pacTBO-
PEHHOrO BelleCTBA B HAXOASAMICHCHE MEXIY

e
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_yacTHuamu noasHxHoH ¢ase H B Hemo-
ABHKHON (dase (coplente); .
Yo'y 75 — KO3bPHIHEHTH, XaPaKTEPH3YIOHIUe 3aTPYL-
. HeBHOCTL TmonepeuHol Auddysun pactso-
PEHHOTO BEIECTBA B NMOABIXKHO#A (ase, Ha-
Xoadmefcd BHYTPH YacTHI reis ¥ B HOpax
YaCTHIL HEMOABHKHOM (asnt (copbenTa};
g — 061as MOPHCTOCTL XPOMATOTPadHIECKOro:
CJ1081;
gy — MOPHCTOCTh  XPOMATOrPa(Uieckoro  CJod,.
onpeleJeHHas C yueToM TOMuko of6beMa
MEHCIY UACTHUAMU (BHELIHAN nov:maoo?v“
1 — AMHAMHAYECKAs] BA3KOCTHL MOABHIKHON dass;
® — IJONLAAL NOBEPXHOCTH pasjiena MEXNy I0--
ABHKHOH (asofi W HemoABMKHOR (a3oi
(copOenToM), NPHXOAAUIAACT Ha €IHHMILY
ofbema xpoMaTorpadHucCKol CHCTEMBL;
A — KO3 HIUMEHT BHXPeBOl AHDPY3IHH;
Vim — KO(DGULUHEHT JeTy4ecTH pPacTBOPEHHOro
: BeuiecTsa B rasopofi ¢ase (B CMecH ¢ ra-
30M-HOCHTENeM ) |
E — MaccoBHil ko3 HIHEHT mepeHoCa PAaCTBO-
PEHHOTO BeliecTBA Uepe3 NOEEPXHOCTL pas-
JeJda MeEXAYV TOLZBIXKHOA dasod H Hemo-
Asumuoil hazoil (naupa Ha elHHHLY Epe-
MEHH) ; .
{m, Ps =— IIOTHOCTL IOABHKHOH (pAasnl H HENIOABHXK
Holt dasnl (copbenta);
0 — CTaHAApPTHOe OTKJIOHEHHe Z20HH, XapakTe-
PHCTHKA e LIHPHYH;
0 — cperHee apH(bMeTHUSCKOEe CTAaHIAPTHEIX OT-
KJOHEHHH 30H IBYX PaCTBOPEHHHLIX BEIIECTB;
Or — CTAHJIAPTHOE OTKJIOHEHHe 30HHI, BHpaXeH-
HOe B eIHHHMIAX JJHHEL,
0y — CTaHJapTHOE OTKJAOHEHHe 30HL, BHPaIKeH-
HOEe B eIHHHIAX BPEeMEHH;
Op — CTAHJAPTHOE OTKJIOHEHHE 30HBl, BLIPaXKEH-
HOE B eIHHHLAX 06beMa;
¢2(A) — cnaraeMoe AUCHEPCHH 30HH*, 00yCcaOBICH-
HOE BHXPEBOH nuhdy3Hueii;

52 {By.), 0*(Bs) — caaraeMHe JucliepcHH 30HBI*, 00YCAOBJICH-

Hele NpojodabHOR 1uddysHel xpomartorpa-

* Bee pepeuncseHHHe CJaraeMble JHCIOePCHH 30HBEI BEIpaXKeHH B eJHHWIAX
AJHEH BO BTOPOH CTereHH.
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dupyemoro seutcetBa 8 noABKKION hase u
B HEeMOABHKHOA (hasze (copGente);
0% (Cn), 02(Cm*) — conaracmiie JUicnepend 30HL*, o6yC/0BIeH
HBIC HCDABIOBCCUHOCTHIO  COCTABR  HOJABHK-
HOM a3nl, HaxoxaueHcs MEeXAYy YacTHLa-
MH M BHYTPH YACTHIL
0%(Cs), 0% (Cy) — caaraemoie AHUCIIEPCHH 30HHE*, 06yCJ0BJ/EH-
Hble HePABHOBECHOCTRIO COCTARA HEMOBH K-
HO# (a3Ll COOTBETCTBEHHO B a/COPGIHOH-
HOi Xpomarorpacdun u B XpoMmarorpacdpuy
Ha HHIKHX copOeHTax (pachupepenurten-
~ HOit xpoMartorpaguu);
0?(4, Cm) — cnaraemoe Aucnepcun 30HH*, obycaosieH-
HOE COBMECTHHIM 3¢)deKToM BHXpeBoH Auf-
DY3HH H  HepPaBHOBECHOCTH coOCTABA HO-
ABHKHOH (PA3BI MEKAY 4aCTHILAMHE;
20%(;) —— CyMMa OTIENBHBIX CJArAEMbIX /IHCIIepCHA
30HLL B JaH#HOH XPOMATOIPaHICCKOH CH-

CTEME;
Dy, Mg — 1O TOUEPEITHOTO CENeNHs XxpoeMarorpacpu.
HeCKOH KOJOHRIL, 3aHATHC NOABHKHON tpa-

300 M HeNOABHM IO dasoi (copbentom);
D, — N0JS NOIBHMKHOM hasmr, HaxXoaqguaacas B
NPOCTPAHCTBE MEX/y YacTHIAMH;
@& — KoapduumenT, XapaKTePH3YIOUIHE TreoMeT-

PHUECKYIO CTPYKTYPY XpeMaTtorpadmuuecko-
ro cros.

:'mnm HepediCHeH b e CAaraeMble JHCHEPCHH 30HE BhipameHb B efHHAUAX JJH-
HhE BO BTOPOH CTemeni.

r—

liaa 1. OcHoBHBIE THIIbBI XpoMaTorpacguu

O. MUKEII

HHcTHTYT opraAuyeckoil XMMHH H 6HOXHMHUH
Hexocnopauko#i AkajgeMuu Hayk, [lpara

L1. COBPEMEHHbIE METOJbI PA3JAEJIEHHY

BhieNlenue HEAHBRAYAJLHBIX XHMHYECKHX COS/HHEGHHHA u3 cMe-
ce#l Pa3/IHYHOrO NMPOHCXOXKAEHHS BCEraa OBJIO H OCTAETCH OAHOA H3
OCHOBHHIX 3afau XHMHH. Ilpexpe uem HauaTh HOAPOGHOE XHMHUE~
CKOE HCCJeloBaHHe Kakoro-juo BelllecTBa, HEOOXOMHMO, KaK mpa-
BHJIO, BHEIUTE €T0 B BO3MOXHO (0Jiee YHCTOM BHAE H B JOCTATOU-
HOM KOJHYecTBe., B NDHPOAHBIX YCAORHAX BEIIECTBA HAXOMATCH
TJABHEIM 00pa3oM B CMeCHX, a NMPOAYKTH CHHTE3a H JIPYTHX XHMH-
JeCKHX ﬁmmw:,mm 00BIUHO TAKMKC [C noayuawTes ¢pasy B YHCTOM BH-
nde. Mcxoauple cMecH BCILECTB MOIYT OBbITL UPE3BLIYAHHO CJIOXKHE-
M 1o cocrasy. IlostoMy pasjenenne cMeceldl Ha OTIEIbHLHE KOM-
NOHEHTH ABJSAETCA N XHMHKA OIHOH M3 HaHOOJee NPUBBIYHHX
pabor, S

Takum 06pa3oM, METOIH pasfeNelHsT HMEIOT BaXKHOe 3HAUEHHe
Kax B NMPOMBIIIJIEHHOCTH, TaK U B nabopaTopHbX paborax npena-
PAaTHBHOrO H aHAJHTHYECKOro xapaktepa. Llennle orpacaw npo-
MBEIIJIEHHOCTH 3aHHMAKOTCA BLII€JeHHEM B YHCTOM BHAE KAKOrO-
JHGO OJHOTO BELUECTBAa M3 NPHPOJAHBIX MPOIYKTOB, KAK, HAalPHMep,
IIPOH3BOJICTBO caxapa. Jlng H3TOTOBJEHHS MHOLOUMC/JEHHHX JeKap-
CTBEHHBIX CPENCTB TaKXKe TPefyercs BHLEIWTH NPHPOIHLIE HJIH CHH-
TETHUECKHE NPOAYKTE B uHCTOM BHAe. IIpH HCIOJB30BAHMH MHO-
THX METOJOB aHaJH3a COOTBETCTBYIONIHE H3MEPEHHS MOXKHO TNpO-
BOIHTb JIHUIL HOCJE TOTO, KAK HCCJelyeMBle CMECH pasfiejeHH Ha
KOMIOHEHTH. B 3Tof MoHOrpagur MHI OrpaHHYHMCSA paccMOTpe-
HHEM TOJIbKO 1a060PaTOPHHX METONOB. ‘

HMes B BHLy TO 3HauemHe, KOTOPOE NPHAAETCS BHACTCHHIO OT-
AeNbHBIX BELIECTB, He CJEAYeT YAHBJATLCH, YTO HEKOTOPHE METOAH
pasfesieHHs H3BECTHHl C JaBHHX BpeMeH. ITO Npexkje BCEro ceu-
MEHTALHA, OCBETJEHHe, Oca)k/ieHHe, 3KCTPAaKuHA, GHALTPALHA ye-
pe3 aacopGeHT, KPHCTAMLMH3AIHA M TePeroHka; BCe 5TH METOLR
WHPOKO NPUMEHANHCH alXHMHKaMH, HeKOTophle W3 mepeuncieHHHX
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gmﬂo\ﬂcom 3HAYHTEJALHO YCOBEPUICHCTROBAJHC, TaK, MCTOI KJaccH-
YeCKOH MeperoHkH OPHBEJ K CO3JAHUI TIAKOUO COBPEMEHHOTO Me-

TOAd, KaK MOJIEKYJAApHas neper o Oanako OOJaLNHHCTRO KJac-
CHYECKHX METO[O0B HEJAOCTITOUHN Uk Tiinig L pasaejaeHusa
.n.:oﬁm@x CMecel npupolnN  BeleeTn {nanphsep, cmecell kKpa-
CHTCJIEH, YLACBOLOPOACE, Ononoianmepol, dMHHOKHCJIOT, NEeNTHAOR
HYKJC€03HI0B, TVK. b, HTHONOTIKOB H IPYTHX mmox:amﬂ_m..
CKHX IPOAYKTOB) 1§ AVKTON ¢inTesa H T, 0.

IMostoMy noe i VOBCMICE B BCAYTCA MMOWCKH HOBLHIX, GoJee
mmme:_E::_: ML VRO CHAY . B YACTHOCTH, @mmbmammm an-

LHO Toohew aiiion ) g bR 4

poRAN U LAKE OYeHb OJH3KHX Ho CTPYKTYpe Co-

Weres s ancopOUHOHHOR XpoMarorpadud. Me-
lo pacnpedesedda, OYMaXKHOR H KHAKO-EHI-
; P ocHoBaHH Ha pasJMUHOl PACTBOPHMOCTH
KOMIaRC o enecell 3 JIByX HeCMENIHBAIHXCH XKHIKOCTSX. Paz-
I IBepiMecT 14308 B COOTBETCTBYIOIEH KUAKOCTH H pas-
1 COphHInE uX - TBCPABIMH HOCHTEJSAMH  HCNOML30BAHBL  NPH
PEPANO TR jlug 143080 XxpoMmartorpadun. Pasauuie 3JEeKTPHU-
MECR I neon il KOHCTAHT  3JEKTPOJHTHUECKON A HCCOURALKH
K PAapAOOTATE METOABL HIEKTPOMHIPAILIIL (3JCKTPOdOpe-
mhMennon xpomatorpadun.  Hakoren, caMmoe  HOBoe
! 1, b KOTOPOM HCHOJIL3YIOTCH CHEUHGHUYCCKHE GHOXHMHYE-
CRILE W TIMOACTICTBHS, [O-BHMMOMY, NO3BOJHT NPOBOXHTL H3GHpA-
ACARII T HLIACaeIHe BEUISCTB-ROCcPeAcTBOM adduHHHOA xpoMaTorpa-
Qpuu. B op yNLTaTe  paspaboTKH  KamAOre M3 :mwma:oammmwzm
I GblnM CO3MAHBL COBPEMEHHBIE CIOeIHaNH3HPOBAHHbIE
MUETOALE P I HC S, H IeJlb HACTOAINEH KHHI'M [O3HAKOMHTL ¢ HH-
S

P ICPCOUEHUTh 3HAUEHHE METOAOB pasjenchis. Des Hux

i

esicanai pafbora B OOLIMPHEBIX OTPACASX XHMHH. Hanpumep, ec-
A0 e CYIneeTBOBAIO, OYMaXkHOH B HOHOOGMCHHOI y__:.z..:o,_,wm-
dpe 1w saesipodopesa, To xuMHA GEAKOB H HYKJICHIIOULX KHCAOT
XUMISE | ItOn 1 COOTBETCTBYIOWANA 06aaCTh MOICKY IO m:cu
ESTRHTIN J LOCTHIJIH GBI COBPEMEHHOTO YPOBHA pa3unTHa, Me-
TOAL 1 ITOMIHOTO DACTpeeJeRds o4eHb obJerti i 13 __.:E:m
ANTHOUOTIRON, NOANIENTRIOB H APYTHX COCJHHEHHHA, o 4.\5%@ no3-
BOJLILALL |y ST, MHOTOYHC/ICHHBIE CHHTeTHYECKHE ,9:.2_ bes aa-
copOion spoMatorpadHd  Heanss cebe :@mhoamm:._,._, COBpe-
Mellyto  XUMIno  HPHPOAHBIX COeAMHEHUH (BUTAMMHOB ,__oc:mm_Mm
CTEPOILIHLIN ropmotioB B T. A.). [asomag x_uozmqo%mmv:: ;-oE:m
H3 METO/LOB KOUTpoOJsI, aybo/ee IIHPOKO NPHMCHAEMBIH f NPOMBILI-
JACHHOM - KPYINIOTINAKHOM OPraHH4ecKoM cHHTese, COBpeMeHHbe

.ZOHO‘DE pasiicanctnyg HCHMOALIYIOTCST HE TOJAbKO 'B NpenapaTHBHBIX
HO E, B AHAJHTHUCCKHY [1eJFX,-a TaK¥kKe B NOPOMBIHIAEHHOCTH mwﬂum.“
‘.MHNHSQHO\_HE HHTCHCHBNO pa3BHBawTCH]. B HacroAuwee : mﬁm?:m. TOY-"
EOD.EU N....ONO@OOHU @mw,b.m,:mm:m MEeTOZAMH Taz0BOH H. HHIAKOCTHOR
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xpomatorpadui AOCTHE/IN TAKOTO YPOBH:, KOTOPHIH €4BA JH MOXK:
HO 60 cefe MpeACTABHTH JIET AecATh Raszax. Hampuamep, npume-
#si1 Metos, abdHHHOA XpoMaTorpauH, MOXHO MPOBECTH BBICOKO-
crenudUYHOE OJHOCTAAMHHOE . BELIEJNCHHE HYKHBIX BELIECTB H3
OYeHb CAOKHBIX IPHPOAHLIX CMECeH.

KPATKASI ICTOPHSI PA3BUTHS COBPEMEHHBIX METOJIOB
PA3JIETIEHHS

Psij siRJeHHH, MOJOKEHHHX B OCHOBY XPOMATOrpaduuyecKHX Me-
TOLOB, M3BECTEH yKe gaswo. [ampumep, eme Bo BpeMeHa Apwucro-
TeJs MOPCKYI0 BOAY OYHLIAMH € JIOMOI(LI HCKOTOPBRIX BHAOB IOYB.
Takxe 1aBHG H3BECTHO, YTO MHWHCPaJIEHLC yA0OGDPEHHS OCTAKOTCA B
mouype B TeUeHHe AJUTENLHOTO BPpeMEHH U JHUIb C TPYAOM BbiMbIBA-
OTCA 0IKIeBOli BOIOH. AHRIHICKNE XHMHKH-TOUBCHEHKH ¥Y3it {35],
# Tomncon [30] uayuamu nmpouecchl yAepKHBAHHA B TOYBE KaTHO-
HOB H3 (MJLTPYIILUXCS CKBO3bL Hee pacTBOpoB. B xoae mccaeno-
Bauuii OHM OTKPHUIH B 1850 r. OCHOBHBIE 32KOHEI HOHHOrO OOMEHa,
XOTl M He NpeicTaBisAn cefe, HACKONBKO BAXKHBL CAeNAaHHBIE HMH
gabmonenus. MouHbll 06MeH Ha NPHUPOJHLIX NPOAYKTAX (C/JIaBHBIM
06pasoM, Ha MHHepaiax W nousax) 6w nosiHee MOAPOGHO H3Y-
YeH, HO CEpPhe3HEl HHTepeC K 3TOMY NPOLECCY BO3HHK TONbKO MOCJAE
CHHTE3a 1IePBOTO OpramHyeckoro monooOGMenrnka (1935 r.). Axamc
u Xoamc [1], xouzedcupys ¢denoncyan(pOHOBBE  KHCIOTHE ¢ - pop-
MAJLIETHIOM, HOAYYHAH HCKYCCTBCHHDIC CMOJLL, & YTACTHEM KOTO-
PHX B OTJIHYHE OT HEOPTaHUUECKHX HOHOOGMCHIHKOB BO3MOKEH of-
MeH B BOAHLIX PacTBOpax He TOJbKO KATHOHOB MeTa/lloB, HO H
HOHOB Bojopozaa. Ilocse TOro Kak 1IyTeM KOHAEHCAIHH MOJHAMHHOB
¢ dhopManbieruaioM ObLIH MOJYYeHB aHHOHOOOMEHHHKH, OTipenele-
HBl YCJAOBHS, MO3BOJSIIONIHE YAANATD PJAEKTPOJHTH H3 BOJHEIX pac-
TBOPOB HOBLIM METOLOM — Oeuonusayued, a He HePeroHKoH. ITo me-
pe TOro KaK HaNaKHBaJOCh NOJyYeHHe aHHOHO- M KATHOHOOGMEH-
HHKOB, HX BCe IIHpe CTaJH HIPHMEeHAThL He TOJAbKC ARA HOHHOrO
o6Mena, HO H IJIs XpPOMAaTorpaduyeckoro pasienesus, T. €. BO3HRKIA
uoHoo6MenHan xpomarozpadus. Bo Bpemsi BTOPOH MHPOBOH BOHHH
H foc/te Hee HOHOOOMEHHHKU IOCTOAHHC NPHMEHAJHCH B AACPHBIX
HCCJIe[IOBAHHAX, ITOCKOJIBKY, KAK BHIICHHJIOCh, OHH IO3ROJISIIOT J0-
6uThCsl BLICOKO3((EKTHBHOrO pa3zjeleHdd pPajHOAKTHBHBIX H30TO-
nos. MoroofMennas xpomaTtorpadrid BXOJHT T4AKMXKEe B UHCIO METO-
0B, 06ecneYHBABLIMX B MOCJETHHE [ABa AECHTH/IOTHS CTOJAb OBICT-
poe pasBuTHE GHOXHMHEH. .

Ellie B KOHIE CPEIHHX BEKOB OBLIO H3BECTHO, YTO HEKOTOpLIE Be-
ecTBa, HANPHMEP APEBECHHH YroJb, MOTYT obeciBeYHBATH pac-
TBOPH; TakHM cnocobom yxe B XIX croseTHn OWHILAJNH COK ca-
xapHoll cpekasl, OAHAKO NO-HACTOANIEMY 3TO ABJEHHE OHIIO H3Y-
yeHo ToAbKO B KoHIe XIX ® B nauame XX crojerds. AMEDPHKaHCKHA



14 I'JIABA |

XHMHK # reojor [lefi (1895—1925 rr.), Hecaeays npoGel HegTH,
paspaboran meron {9], koToprit B HacTosulee BpeMs MBI Ha3BaJH
OBl «aJcOPOIHOHHBIM (PPOHTAALHLIM anaau3oM», a caMm el HazBaa
€ro MeToAOM <«IpOGHOR Andpdysnu». O cunrand, uro npo6ul Hed-
TH, OTOGPAHHEE H3 DA3HHIX MECTOPOMIACHHH H ¢ PasHLIX ray6HH,
OKPALISHEI 10-PA3SHOMY NOTOMY, UTO HedTL GHALTPYeTCH uepes cJAOH
DAS3JHYHBIX MOPOJ, CJAraloilHX HHAHBH/YAMbLHLIE MEeCTODOKIeHHS.
Hanee on nokasan B ycaopusx Ja60PATOPHH, KAK M3MEHSeTCs! OK-
Packa HedTH NMPH MEAJCHHOM NDONYCKAHMH eo uepes TpyOKH, 3a-
NOJTHEHHREIE PA3JUYHBIMKE 0OpasuaMu mous. B 5THX onmMTax OH Ha-
Gmiofan $pakuHOHHpOBaHHe, NoAOGHOR  (PAKIHOHHPOBAHHIO opu
neperonke. Ilpu ¢uapTpanun cripoi HedTH yepes KOJOHKY, 3amoJ-
HEHHYI0 HBMEJLYeHHOH (yanepoBoit aeMJei, nepsrie Qpakuun OG-
AH TIOXOXH Ha JIerKue He()TAHHE MOrOHH, 4 3a HUMH CIeA0BANH
GoJiee TAKeNBle BHICOKOKHITSILIHE $pakuun. e MOHHMAN, 4TO pas-
PaGOTaHHLIA HM H €ro COTPYAHHKAMH METOJ HMCeT He TONLKG Tpe-
NapaTHEHOC, HO M AHAJHTHUECKOE 3HAUCHNHE, OH CUHTAT, Y4TO €O
BPEMCHEM CTAHET BO3MOMNHBIM NOJHOe (parlIoniposaiie HedTH.

Pycckuit Goranmnx Llper (1872-1919 [T.) u3yuas NOHTMeHTH,
TOJIYUEHHEE M3 XxJoponiactos. Ilpn dunnrpanun PACTBOPOB IIHT-
MCHTOB B NETPONCHHOM a(upe ucpes yukyio CTCKJSIHHY IO KOJIOHKY,
wmdo.ummzm%a x..:i\:u:mﬁ:s KAaJLuus, on ::O.:_C\:,ab pasjaesneHue He-

Puc. 1.1. Pazjieneune Metogom arcops-
HHOHHOH XpoMarorpadmz no Isery.
@ — alcopGeHT; 6 -— KOJMOHKA, 8 — 97087
2 — IGJIHTeIbHAY BODOHKA; & — 3JIGEHT: ¢ —
XMOOKOBAST BaTa.
CMecy Bemtects A, 5 n B, nepeoxaua’dbHo
ancopGHpOBARHELIX B 3one I, paziensercd npu
SJIOHDOBAHHH COOTEETCTBYIOUIAM paCTEOpHTE-
AeM & (3JIOSHTOM) Ha He3aBHCHMLIE 30HH!,
ABHIKYIUHECA 00 HANDABJEHHID K BREIXOAY H3
KOJMOHKH.

—
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XOJHOH CMeCH Ha OKDAalleHHLIe 30HH B COOTBETCTBHH ¢ 3(§eKTHBHO-
CTBI0 ancoplIlUK MHIMEHTOB Ha jJaHHoM ajcopGente (puc. 1.1}. Dtn
30HB! IePEeMelIaJHCh B KOJIOHKE C Pa3aHuHBIMH cKopocTaMH. Eenu
3aTeM BMECTO PacTBOPA CMECH MUTMeHTOB B KOJOHKY NOLABAJH
TOJbKO YMCTHH PacTBOPHTEb, TO 30HH MEPeMeIaucs A0 TeX IHop,
[I0OKa He 3amepllancch MX pasieneHHe. lIBeT nassaa 3TOT MeETOX
xpoumarozpagueli, XoTs BIOJHE CC3HABAJN, 4TO TAKHM CHOCOOOM
MOXKHO Das3genaTh H OGecuBeTHhle coeAnHeHHA. [locie pazieseHHs
OH HJH U3BJACKaJ aicopleHT 3 TPyOKH, paspezasl ero Ha 30HH H
OT/IEALHO 3JKCTPATHPOBAJ KAXKAYI0 30HY HJAH MPOLONIKAJ BBOAHTL
pacTBOPHTEb, MOCTENeHHO MIGHPYS OT/Ae/GHLIE 30HB H3 TPYOKH,
a NOTOM BHIAPHBAJ MOJAydeHHEBle PacTBopbl. lIBCT omucan mpume-
HEeHHe 3TOre MeToxa 0oJee YeM B NATHIECSTH CTATLAX H CYMMH-
poBas Bech CBOH OTPOMHBIH IKCHEPHMEHTA/bHBIA MaTepuan B G0JL-
ol MoHorpaduu [34]. 2TH nyOnMKauMH OpeACTABALIOT COGOMH
KJacCHYECKHH [PHMep HAYYHOrO OTKpPHITHA. LlBeT BmepBhle omyG-
JHKCBAJ pe3yabTaThl CBOHX HccaenosanHi B 1903 r. B Bapuiage,
a 3areM Jouo¥ua HX B 1906 r. I'epmanckomy GoTaHHueckoMy o6-
HieCTBY. ¥ IHBHTE/LHO, YTO 3TOT BHICOKO3({eKTHBHBIA MeToH ocTa-
Bajsicsi B TedeHHe 25 JieT 3aB6BITHIM, XOTsl DPa3BHBAIOUAACH XMMHA
DPUPOAHBIX COEIHMHEHHH KpaliHe HyXJIaJach B HOBHX, JYUIIHX Me-
ToAaX pasiedenud, Jara BO3POXKAEHHA 3TOTO METONA NPHXOLHTCA
#a 1931 r.,, korna Kyn, Jlemepep u Buurepwitefin ony6aukopamnu
cBou paloTHl Mo pasaeneruio kaporunoujon [18, 191. IMocae sToro
MﬁOzmﬁ,Oﬂvm%::Odz:C MUTOMBL 3ABOCKEAAT TIPH3HIHUC,

Hauyuuas ¢ 1940 r. Tuseauyc [31, 32] u Kuaccon [5] paspa-
GaTblBAIH METOJHKY daHaJIH3a, YCMATPHBAIINYK HENPepLIBHOE ONpe-
JeNeHHe ONTHUYECKHX CEOHCTB PAacTBOPOB, BHITEKAIOLIHX M3 XpOMa-
Torpadpuueckoil KonoHku. B cooTBeTCTEHE €O ¢HOCOGOM BHINOJHEHHs

§ £

T

Prc. 1.2, TIpHRUEN sKeTpaknonomHoRt yeranoskn Mapruna n Cruaxa [21].

G — OTROAB A PACCAAHBAKHA 5MYJbcHE A; 6 — cocyNih nas pasfenenus ¢as; s — pHbpa-

UHOHHEE MEIANKH, NOMELULZHHBIC B KakAOM cocyae, B — xnopodopmuas tasa, B — BogHas

drasa. YcraHoBKa COCTOHF H3 COPOKA COCYAOB; CMech BBOAHTCH B LeHTPadbHuf cocyd, H me-
pemelledne ofeux ¢a3 cosepluaeTcs Mo NPHEHUATY APOTHBOTOKA.
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H MCX2HHIMOM OHH PasjeNHAH BCE XPOMATOTPA(PHUECKHE IPOLECCH
Ha TPU Ipynnsl: 1)@ponrarsroui anaaus; 2) ssirecnuressras xpo-
maroepathus u 3) npossureasras xpomaroepagis.

B 1952 r. K COROKYNHOCTH yiKe H3BECTHHIX METOZOB KOJGHOUHON
xpoMmarorpadun noGaBujcs TakoH BaKHLIY MeTrond, Kax zpaduenr-
HOE 3AIUDOsanle.

B o Bpems, koraa THaenuyc Hauan cHCTeMaTHIeCKOe H3yuenwe
KOJOHOUROI XpoMaTtorpaduu, CHHIX aocTHD yCIexa B onuiTax Io
BRLICACHHIO 2UeTHIHPOBAHHBIX AMHHOKHCIOT U3 OCJKOBHX THAPO-
JIM3aTOB NyTEM NPOBOJAHBLICHCH B BOPOHKAX SKCTPAKUHM H3 BOJHON
tasel B opranryeckyw. MapTun u CHHIX [21] ckoucTpyupoBanu
COCTOABUIYIO H3 COPOKA COCYJ0B 9KCTPAKIHOHHYIO YCTAHOBKY; pas-
ACICHRE alCTHIHPOBAHHBIX aMMHOKHCJIOT AOCTHIAJ0ChL Gaarogaps
Da3THYHSIM MX KOHCTAHT PACTIPEAE]CHHS] MEXK/IY NPOTHBOTOYHHIMH
asamn — Bofok u xopodopmom (puc. [.2). OGe dasul mepeme-
OIHBAAH ¢ TMOMOMBI BHOpatopa. OaHako B tom me 1941 r. 6mia
onmyGJIHKOBaHa paboTa, aBTOpP KOTOPOI OCVILCCTHIL]  aHaJOrHYHOe
pasjesieHne Ha KOJIOHKE, 3aN0JHEIHOMN UACTIIAMIL ¢ MK ATeTs (pHc.
1.3). HacTuums cuankarcas moryr YACP AL AUNTeJbHOe KOJIH-
HECTBO BOJAHOH (asul, GCTaBasicn CYXUMH BO oniyit, M TBEPABIMH.
XAopodopm (Oprafnucckias (pati) HPOTeRIL B KOAOHTKE Mexay ya-

Puc. 1.3, Paszenenne merogom pacnpe-
IeJHTeABHOA  XpomaTorpadum Ha Ko-
JIOHKE C CHJHMKATEJEM.

4 — KOMOHKA, 6 — YacTHUL] CHIHKATrCHE C 34-
KpensieHACH HA EHX HeNOABHXHON BoZHOM
(asch, COOTBETCTEYIOMHE SKCTPaKIHOHHBIM
cocylam H2 NpeAsiyUieM pHCYEKe. PacTsop
CMECH AUSTHAHPOBAHHBIX aMuHOKHCAOT A, B
H B BBOAMT B KONOHKY CBEDXY H 3MIOHPYIOT
notokoM (8) xnopodopma. B xone BAIORPO-
BaHHA KOMOOHEHTBl CMECH Das/HYHHM o6pa-
30M DACOPEZeNAOTCA MENAY TeKyIleh opra-
Huyeckoft Ga3ofl U szarpenséuHoN Ha nosepx-
HOCTH CHAWKAre/ls BOAHOH (haszol, H npu sToum
NOCTENEHHO NPOHCXOAHWT pasjieleHue CoMeCH.
TlepBofi smoupyeTca 30Ha TOro BEHIECTBA, KO-
TOpoe B NPHCYTCTEHH BOAHOR ¢asni Jyuine
BCETQ paCTEBOPHMG B XJopodopue,

I
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cruiamMi. Takum 06pasoM, 4acTHUM CHJHKATeNs ¢ 3aKPeIIeHHOR
BOAROK (Pa3OH BEINOJHAMM TY e (QYHKUHO, YTO H SKCTPAKIKOH-
Hble COCYAHl B YCTAHOBKE, OMHCAHHOH Beiute. CMech aueTHIMPOBAR-
HbIX dMHHOKHCJIOT, BBEA€HHASF B KOJOHKY CBepXy, pasjensliach B
COOTBETCTBHH C KOHCTAHTAMH Daclpeie/ieHHA* KOMIOHEHTOB Ha
Gpaxuny, T. e. B IPHHIHOE TakHe Ke <«3OHBY, KOTOPHIE MOJAYYaj
Liser npn aacOPOLHOKHOM XPOMATOrpadHpPOBAHUA Kpacureaen. Tak
OblA OTKDHIT METOH pacApedesuTeAsHOL xpomaroepagun (3a ero
paspaborky Maptun u CHHIX 6wan yaoctoernt B 1952 r, HoGenes-
CKOA npeMus). PaGoTel B 5TOM HanpaBJeHHH NPOLOJMAJUCD.
B 1943 r. Maptun u Cuummx [22] saMeuman cHiukaredb Ha we-
M0a03y, uTo Golee YIO6HO, TAK KaK 0THAZACT HeOOXOIHMOCTE B
AUCTHAMPOBAHMH aMUHOKHCaOT. B cacaywomem, 1944 r. Koucsen,
Topaon 1 MapTur [6] NPUMEHHAH B KAYeCTBE HOCHTES HEIOIBHK-
HOH XKHAKOH (pashl U003y B Buie (HILTPOBAILHON Gymaru

m@llrl| 8
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Puc. 1.4. Paanenenne MerozoM Gymamuoft xpomatorpadnu.

2 — PACCTORIRHE OT CTAPTOBOA JIHHHH 8 RO ABHIKYLUICTOCH BeUIECTBA (3 NannoM cayuae B);
6 — paccToaHHe OT €TaPTOBOH JHHUH A0 ¢poHTa PacTBOPHTEIA; & — NoJoxenHe dpoHTa pac-
TBOPHTENA, ABHIKYLIETOCH BHH3; & — FepPMeTHYECKH 3aKpHTas XpomaTtorpaduueckas Kamepa
(OOBINHO CTEKARAHHAS); e — JOTOK, couepaammit MOABHMHYIO Jasy; & — GpuanTpobansdas Gy-
Mara c RenoABHMHON Bogmolt ¢rasofi (RepxEHi Kpait ee morpysen B JNOTOR e); 3 — cocyn, ¢
HMHAKOCTLI, BRIOJHAIOULEA DONb HeNOABHKNOH (aabi, HasHaueHHC KOTOPOIo — NOANEPKHBATh
HeoGXOAHMYI0 BAaMKHOCTD atmocdeps B Kamepe,
A, B, B — NOJOXCHHT KOMIIOHEHTOE CMecH 1o OKOHYAHHH XPOMaTOTPaQHYIeCKOTo pazfeleHHs.
IMogsuxHan (hasa BOMTHIBAETCH B GyMary moi NeficTBHECM KaNMJJIAPHEIX ¢ H NepPEHOCHT
MHAHBHAYAARHbIC KOMMOHEHTHl CMECH C PAa3fHTHBIMH CKCPOCTAMH, 3aBHCAUWAMH OT OTHOMIEHHSR
PACTBOPHMOCTH STHX KOMNOHEHTOB B OfeHX Gaazax. OTHOmeHpe n_"_\muhH (darTop samasmuisa-

HAA) OCTAETCA B TCUEHHE XPOMATOTPaPHPOBAHHS TOCTOSTHHLIM H XADaKTEeDHIYET LAHAGE pai-
HeldeMoe BELIECTRO.

* TepMuH <KoHcTaHTa pacnpeenenus» (distribution constant) HCHOMBIYETCH
BMeCTO TepMHHA <Ko3bHLIHENT pacnpegencHHs» (partition coeificient), yrnorpet6-
JABIIENOCS B TO BpeM#, KOrna GBI BIePBAE NPELIOKEH METOL pacnpefensTensHol
xpoMarorpaduy, . .

22293 s
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(puc. 1.4) ¥ HCOMTANH HECKOJBLKO DACTROPHTEJCH B Ka'uecTBe HO-
ABHAHbX (a3, OHu chopMYIHPOBANH TAKMKE TMPHHUHMN JABYMepHOH
6ymaxcroil xpomarozpaui. :

. HcTopHs BOSHHKHOBeHHS Meroda OyMaxKHoH XpoMatorpadun
CAYKUT OTJAHYHBIM OPHMEPOM TOr9, Kak CUCTeMATHUecKad LeJeHa-
npapjieHHass pafoTa Mo3BOJIAET HePeHTH OT HCXOAMBIX CJAOKHLIX CH-

' €TeM K ZOBOJLHO NHPOCTOH H YAOOHOH MeTDAHKe, a2 HMEHHO No 3TOf
npuyHHe OyMaxHas XpoMaTorpadis NOAyYHAa TAKOE LIHPOKOE
pacnpocrpanenne, Hcropus passutis GyMamuoll xpomarorpaduu
BecbMa MOY4YHTeJbHA: OHA HArIAAHO MOKA3KIBAET, YTO paspaboTats
COBEDIUICHHBIE AllIAPATYPY H METOZHMKY MOXKHO TOJLKO B TOM CJy-
uae, KOTAa 10 KOHUA BBICHEH H TEOPeTHYEeCKH 0GOCHOBAH IIPHHITHI
meToza. ONBITE MO pasfescHH Ha OyMare MPOBOJHJKCL 3a40JTO
AC OMACAHHEIX PafoT, a BO3MOXKHOCTb WACTHYHOIO pasjefieHHs Kpa-
CHTeJIell MPH KANHJJIAPHOM [O/’beMe [0 GyMare Gilaa H3BCCTHA pa-
GoraBwuM B ofsacTd Kpacuremell XuMuKaMm cnie B XIX crogeTnu,
O/HaKO TOJBKO MoC/IC Pa3paGoTKu SICHLIX TCOPCTHUCCKUX NPeICTaB-
JCHHI O MCXAaHU3Me Pa3jleIeHHss MCTOj GLl VCOBEPIIeHCTBOBAH H
TOJIYYHI IIHPOKOE PACIPOCTPALene.

TIpoTHROTOUHAS SKCTPLKIHA PAZRABASACL 1 1 APYTOM Halpas-
JEHHH, OBLI PaspaBorTan CIue OLHE MCTOL Pase 1CHIs, 1 DbITH CKOH-
CTPYHPpOBAaHL DRCTPARIHONTTLIC KOJOIRKL T:.‘::__z THITOB, ObEmNO

Toarko B 1944 . Kpuiir {7] paspaboran aoctatouno npoctyio Me-
TOAHKY H Takod npubop, KOTOpble RO3BOIANM IOJIyYaTh TOYHELE,
BOCNIDOH3BOAHMBIE H TEOPETHUECKH NPEACKA3YeMEI€ Ppe3YJIbTAThL
ITOT MeToJ|, MOJYYUBIIHA HA3BAHHE APOTUBOTOUHO20D pacnpedene-
Huf, OBUI NPUHAT BO MHOTHMX Ja80paTopHsiX Kak PyTHHHBH. Ero
pacnpocTpaneHH crnocobeTBoBala TaKKe NYOJIHKAIHS COelHaDb-
HO# mounorpaduu TI'ekkepa [12].

O ToM, UTO HEKOTOpPHE BEIIeCTBA CIIOCOBHEL ajicopbupoRaTe ra-
3bl, H3BECTHO OYEHb MaBHO, a ¢ 1936 r. 9T0 sABJeHHe CTAJ0 HCHOIL-
30BaTLCA B ra30Bod xpoMartorpaduu. B 1952 r. Mwedime u Mapriu
[14] npennoxunu MeTon 2a30-#uOKOCTHOL xpomarozpadhun, a w
1953 r. wewcknit xpomarorpaducr Sluax [15] BHec cymecTseHmbt
BEJAaN B paspaGoTRy easo-réepdoghasrol xpomarcepagui. B stom
BHAE XPOMATOTPa(HU CMeCH pas3fe/sioTcAd Ha JJNHHHHEX KOJAOHKAX,
4 COCTaBJAIONIHE HX KOMIOHEHTH AHANH3HDPYIOTCS H OIpedessiior-
¢ KOJMYECTBEHHO C NOMOWIBIO CHELIHAILHBEIX AETEKTOPOB, CHCHAJMK
KOTOPBIX DETHCTPHPYIOTCH ABTOMATHUYCCKH. AHAJIHTHUECKHE KOJOH-
KH TIOMEILATOTCA B TePMOCTAaTHPyeMble pyGalllku, TeMIepaTypy KO-
TOPLIX MOMKHO NPOrpPaMMHPOBaThb. [IpHOGOPEl 3TOre THIA B HACTON-
luee BpeMA BeChbMa HEOOXOMHME BO MHOTHX OTPAC/SX IPOMEIIJIEH-
HOCTH, MOCKOJBKY NO3BOJSIOT ONEPATHBHO KOHTPOJHPOBATL KAUECT-
BO TOJYyYaeMHX TMPOAYKTOB.

B 1956 r. momyusia WHPOKOE DPACHPOCTPAHEHHE TOHKOCAOLHAR
xpomaroepathun, B 3TOM HANPaBJIEHHH OUEHb MHOro ciedas llTanb:
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OH NPONMaraHiHpOBas ITOT paHee OMHCAHHHIE MeToy B MHOTOUHC-
ACHHLIX CTATLAX H B crOH MoHorpaduu [28, 29]. B pa6orax Illta-
A7 ONHCHIBACTCS XPOMATOrpais HA 3aKperVIeHHHIX CJI0dX, a choy-
CT BCETO UYeTHIPE TOAa CTAJ HPHMEHATLCS APYyrofl BapHauT 5Toro
METO/ 12 — XpoMaTorpad st HA HE3AKDENJEHHHIX CJOMX, T. €. He COo-
ACPKAIUX cBASyIomero. COBPEMEHHOH TOHKOCIOHHOMN XpoMarorpa-
bun npenmecrroBasn Gosee PaHHHE BAaDHAHTH, NEPBHA H3 KQOTO-
PHIX paspaboranan HaMaiiaos u lpafi6ep [13] B 1938 r It ae-
TOPLL TPOBOJHIIH pa3fie/ieHle HA CTeKJSHHBIX NJ4CTHHKAX, HA KOTO-
PHI€ OHH HAaHOCHJIH CJIOH OKCHA4 aJIOMMHHS TOJNMWAHCH 2 MM, cMe-
IIAKHOTO ¢ BOACH B BHjAe mactel. Ha 3TuX cs05X OHH AHAJIH3HPO-
B4JIH METOLOM KPYrOBOH XxpoMarorpacduu 3KCTPaKTH pacTenui,
TpuMeHseMEle B Meannune. Baarogaps NpPOCTOTE MeTOAa H GHICTpO-
TC IIPOBENEHHS 3KCIEPHMEHTA, TOHKOCIOHHAsS xpoMatorpadua Bo
MHOTHX 08JacTaX BRITECHHJIA OyMaxHuy1o, a TaKKe AACOpOLHOHHY IO
¥ HOHQOGMEHHYIO KOJIOHOTHYIO XpoMaTtorpadHio.

B 1959 r. Ilopar n ®aopun (23] nmpemaoxuan HopHE THIT Xpo-
MatTorpapuH — zes-nporuKaouyo Xpomarozpaguio: ananHzHpye-
MbI€ PAaCTBOPEL MEJJICHHO HILTPYIOTCH depes KOJIOHKH, 3a[0JiHeH-
Hbie YaCTHUAMH COOTBETCTBYIOLIETO TreJif. TosTomy yxasannnie as-
TOPH Ra3BalH CBOH MeToj tureTpayued wepes zeas. B npouecce
Pa3/ICIEHHA NPOHCXOAKT KaK 6H IpOCEeUBAHHE MOAEKYd, a pasfe-
JIEHHE BCUIECTB COBEPLIAETCH B COOTBETCTBHE € HX MOJEKYAAPHEIMB
pasmepamu. [lostomy manuniii Meton uweer Gonee wan MeHee vHE-
BEPCATBLHBIH XaPaKTCP 1 UPHMCHSCTCT B OUCll, MUIOTHX neasx. lu-
POKas 00JacTh DPUMEHEHHST STOrO MeTonA 06yCcAOBJIEHA HATHYHeM
B Npojaxe GOJBIIOrO BHOOPA MOAXOASIIHX reneif, OJuMH H3 Baph-
4HTOB 3TOrO MeTOAa HCMOMB3YIOT AJS NPHOMHKEHHOIO onpenene-
HES MOJIEKYJISIPHEIX MACC PA3AeNeHHBX BEliecTs.

1967 r. orMeuen nosiBieHHeM HanGoMce HOBOTO B HACTOMIIce
BDEMS XpOoMAaTOrpauuecKkoro MeTolna — agpunnod xpomarozpa-
¢uu. B s10oM rogy Tlopar, Akcen n Opubex [3, 24] cmorau maiity
HafeKHHH cmocob dukcauuu adunnoro MUFAHIA (BEHIeCTBA, (-
JNANAKIEro XHMHYECKHM CPOACTEOM K BBHIZCASCMOMY COEAHHEHHIO)
Ha COOTBETCTBYIOUIEM TBEPAOM HocuTede, Oy paspaboranu Meropn
KOBAJICHTHOIO CBH3HIBAHMS MENTHAHEX H GeNKOBLIX COEMHEHHH Ha
arapose, aKTHBHPOBAHHON GPOMIHAHOM, a TaKKe BIIEPBLIe OOHCAJR
ONLITH N0 BRIJGJEHHIO BENIECTB 3THM METOIOM. Baarogaps pexnoir
CTPYKTYpe araposnl Ha Helt BOZMOXKHO B3anMOfefCTBHe raxe 60Jbe
WHX MOJeKya GHOMONHMepoB, a H3-3a ee HHePTHOR NPHPOAH Ha
Hefl He NPOHCXONHT HecmemHdHYECKO copbiuH, kotopas 6esia 6n
Rexenarensna. fosroMy namnuii Meron CBA3LIBAHAA HCIIOAbL30BAJ~
CS AN M3YUYCHHA pa3jeJeHHS HA OCHOBe COOTBETCTBYIOILErD E3aH-
MOJIEHCTBHA MeXAY ad@UHHBIM AUranioM H BLIASAAEMEIM COeMH-
HenneM. B 1962 r. Kyarpekasac, Yunuex u Ouduncen [8] naapany
STOT MeTon adduuuoi Xpomartorpaduesi. ITogo6Guo MuOrHM IDYTHM

w.
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MeTojaM pasiefenysi, Y MEeToJ0B, OCHOBAHHLIX Ha cHCUHPHYECKOM
SHOXMMHYECKOM B3aHMOILEHCTBHH ABYX BEULECTE, OJHO H3 KOTOPHIX
XHMHYECKH CBA34HO ¢ TBEPJ(BIM HOCHTeNeM, TaKiKe HMeeTca pal
NpeLUIeCTBYIOMNX BapKaHToB, TlepBslft 3 Hux Oua onucan Kemn-
Geanom u ap. [4]. [Ipx nponyckandad 0polLl 4epes LQJA0N03Y Mpo-
HCXO/IJ0 CBA3HBAHHE TanTeHOB (HCIOJHONEHHble AHTHIEHB), H -B
pesyJbTaTe AOCTHrANOCh CHEUHPHYSCKOE VYAePXKEBAHHE AHTHTEN
atuM copbenToM. Paziadunble Meroibl MOJOGHOTC pola HCIOABL3O-
BAJHCL PHAOM JPYLHX HCCIEAOBATENEH, HO OHH He HOJIYYUJIH OR06-
PeHHA IJIABHHIM 0GPA30M M3-32 HAJKUMSA HecnelHpuueckod ancopb-
1KY, 06YCJAOBACHHON TPHMEHEHHEM HENOIXOJSIUHX HOCHTeJACH, HJK
H3-338 yMeHbIUEHHS AKTUBHOCTH HeTPaBH/IbLHO CBA3AHHEBIX JHIAHIOB.
Tonuko nocae toro, kak Ilopat u coaBrophl, a Takke Kyatperasac
H CO4aBTOPH ONHCAAU Pa3paGOTAaHHYI0 UMH METOJHKY, Uuxciao pabor,
B KOTODHIX ONHCHIBAETCS pasfeneHde meTofom abPHHHOA Xpoma-
Torpadiu, ¢rano GLICTPO PACTH.

[Tepsasi paGora 1o saexrpogopesy Ouna onybaukosana Jiond-
xeM B 1886 r. OH M3MepsJ CKOpPOCTH ABUKEHHS HEOPraHHUSCKHX
HOHOB TIOL ACHCTBHEM 3JIEKTPHUECKOro TOKA B TpyOKe, 3aMONHeH-
Holl cTyaues arapa [20]. Apropel psfa paGoT NpeiJOMHAH MHOTO
PasIHuHBEIX MOUIDUKAIHIT 3TCKTPOhOpeTIICcKoro MeToAa, cBobo-
HOTO H ¢ HNOCHTCACM, H OITHCAJI MOTOJIINNY PasdjCacHig TAKHM C1O0-
coBoM caMbix pasHbix sBeniecrs. B 1937 r. Tusennyc [33] paspabo-
TaJl TAKYI0 MeTOALHKY CBOGOIHOrC 3JeKTPO(OPETHUECKOTo pasiene-
HHA BELIECTB, HpexkJe Bcero GelJKOB, KOTOpAs CTana BIOCJEIACTBHH
Kjaaccuueckod, OH He TOABKO YIAUHO CMOHTHPOBAJI 3JeKTpodropeTH-
yeckHe sS4eilKH, HO H ofecleuHs PeryJHPOBaHHe B HHX TeMIepary-
PH, a Tak¥ke (UTO elle BaXKHee) MCINOAb3IOBAJ COOTBETCTRYIOULY
ONTHYECKYH) CHCTEMY IAs HAOAIOJeHHS 34 JABHIKCHHEM IPAHHI MeX-
oy pasiejsieMbiMH BeNIECTBAMH, 4TO IO3BOJHJC HENOCPeICTBEHHO
CJEIUTL 34 XOZOM Ipolecca PasfdeseHHs OTAJAbHHX KOMNOHEHTOB
cMecH H doTorpabuposaTe ero. B manshefimeM sjextpodoperntec-
KHA MEeTOJ COBEpIIEHCTBOBAJACHd MHOTHMH HCCIEJOBATEIAMH: OHH
KCIIOJb30BaJMH 00Jiee NPOCTHe NpHcHocobJeHHs, IMaBHBIM o6pasom

¢ HOCHTEJSAMY, CTAGHIH3YIOUINMHA Pa3fe/IeHHBe 3JCKTPOPOPe3OoM 30-

He, OueHb BaHBIM mIawoM Gelaa paspaborka [anHurom [11] me-
T0/4 HEeNPEePHIBHOrO 3yekTpodopesa Ge3 HOCHTENA, KOTOPHI B AaJb-
HefileM NPHMEHAIH IJAA PasjefeHus He TOJbKO MaKPOMOJEKYJ, HO
¥ KJETOYHLIX 4acTHU, GakTepHogaroB H BHPycoB. B Hacrosamiee
BpeMa paspalbaThiBaeTcs ellle OJHH RaPHAHT 3JeKTPoPOPETHUECKOro
pasipeneHus, OCHORBAHHHHA Ha MPHHIMNE NMOABHAXHOH HOHHOH TPAHH-
b — MeTo, u3oTaxoopesa. OCHOBH 3TOTO MeTOZa OB M3JIQKe-
el B 1923 r. Keunanaom n Kpurrennesom [16], vo Tonbko nyGau-
kauua crareil KoncrartuHosa H Omypkosoi B 1963 r. [17], 1 Map-
THHAa H Jsepeprca B 1970 r. [20a] ortkpelaa nyTh Gojee IWIHPOKOMY
€ro TPUMEHEHHK. : . TEN .
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1.2, KNACCH®HKALHUA XPOMATOTPA®HYECKHX
METON OB B COOTBETCTBYM C IPHHUUNMOM
NPOHECCA PA3SIOEJIEHHA

Xpomarorpaduyeckoe pasjeneHie B HPHHIHIE BO3MOMKHO H3-3a

HEPABHOMEPHOrO pacHpejesicHisl KOMUOHEHTOB CMECH Me:kKAy He-

NOJABHXKHOH H NMOZBHXHOK (asaMi, 0O0YCIOBAEHHOTO pasiHIHBIM
CPOACTBOM OT/AEJDHBIX KOMIOHEHTOB K 3THM (pa3aM HJIH Pa3JHUROH
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Puc. 1.5, OcuoBHOI npHHUMI xpoMaTorpaduueckoro pasgeleHis.

H® — cnofil HenoABe¥Hol Gasbl, OOKPEIBAKILHA BHYTDEHHIOI MOBePXHOCTh XKAMHAAADHAOR

TpyGku T, uepea KOTOPYI0 TeMeT NOABHKHan ¢iaza /1P, HaxoAsulasca B paBHOBecHH ¢ H@.

Komnonenr A, pazaensdemoli cMecH o6aagaeT 66JbMAM CPOACTBOM K NOABHMKHOH hase, a KOM-

MOHEHT A; — K HenoABHKHOH (aze. A, u A’y — NOJOKEHHT 30H TEX Ke KOMIGHEHTOR qepes

HEHOTOPBIE NPOMEXKYTOK BPEMEHM, B TEYEHH® KOTOPOTG B KANHANAPE COBEPILANOCH xpoMaTe-
rpaHuecKoe TeYCHHE B HANDABAEHHH, YKA3RHHOM CTPEIKOI,

CrocoGHOCTLIO K AnGPysiur s »rux dasax. Ipuuigin s1oro ssneyus
CXeMATHUCCKH MOKasaH Ha pHe. 1.5, rie KoMIoHeHTH cMecH A, ¥ A,
¥3-32 PABJIHYHA CBOHCTB HOTpyxkeHsl B ¢aswl [1O u H® na pas-
Hylo rayGuHy. Baaroaaps TensioBoMy ABHAKEHHIO MOMEKyJIBl pasje-
JIAeMbIX BenlecTs A, 1 A, cnocoGHB HEMPEPHIBHO IPOHHKATL BHYTPh
o6eux ¢as. OnHako cpeiHee BPeMs TPeGHIBAHHS 3THX KOMIIOHEH-
TOB B YKa3aHHLIX (pa3aX Pa3/NHYHO, H, KaK CAeJCTBHE, B XOje JaH-
HOTO AMHAMHYECKOrO IPOLECCa KOMIIOHEHTH CMECH pa3iefIsioTCo.
Ecan MOJIEKYNIbl BeIleCTBA A HAXOAATCA NPEHMYILECTBEHHO B 1OJ-
BHIKHOH ¢hasze, TO OYEBHIHO, UTO OHH €0 MePeHOCATCH B O0JabIIeH
CTElIeHH, YeM MOJIKYJIBl KOMItOHeHTa 4, KOTOpbe B CPeIHEeM OCTa-
10TCA Ha GoJlee ANHTENbHOE BPEMs CBS32HHBIMHE HEnoJBHKHOMN ha-
30H, M B UTOre KOMIOHEHTHl pas/ensirca. Xpomarorpaduueckue
METO/E CHavana KJacCHQUUHPOBAJIN B COOTBETCTBHH C NPHHLHIIA-
MH, JEXAUIMMH B OCHOBE Npoueccos pasfeteRus (raba. 1.1), u’
HO3TOMY MBI pa3JHYaeM THIOE XpOMartorpaduH, ONHCLIBAEMBE B
HOCAEAYIONEX pasienax. ChenyeT, 0OHAKO, NOAYEPKHYTH, UTO Ha

NPAKTHKE 4aCTO NPHXOLHTCA MMETL A0 ¢ TAKHMH METOLaMH, KO-
TOpHIE HEAb3S OTHECTH K OJHOH Kakof-nubo rpynne. [IosToMy npen-
JiaraeMas’ KJaCCHQHKALUHUA B H3BECTHON CTENeHM YC/IOBHA, TeM He
‘MeHee MBI BOCHOJDb3yeMcs 9Tol KaaccHgpukainme  KpaTko oxapak-

TEPH3YeM OCHOBHEIE XpoMaTorpadHuyecKHe MeTOIH., o :
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Tabauya 1J

Knaccndukauns xpomatorpaguueckHx Me10A0B B COOTBETCTEMA ¢ MpHHUHIOM
. paspenenus

BeXnuuHE, KOAHYCCTRENHO
ONpeAENAnILEE CTENeHn
CPORCTBA PA3HENAEMBIX

BellecTE K dazam

No HarMeRnobaHue MeToga

o TlpEpona OCHOBHOTG
o/n XpoMatorpacbuu

nponelca pasne’seHAA

1. | AncopBuzonnas
2, | Pacnpefieantencuan
3. | Honoo6menunas

Ancopbuus
DKCTpakuus

Koadduuuent agcopbiun
Keneranra pacnpenetenns

DNEKTPOCTATHYECKOR B3aH-| 3apajl, KOHCTAHTA HCCO-
MoAcictBHe U AHbdyana| uxanuH H 3QPeKTHBRHE
HOHHHIA anaMerp

4. | Tenb-xpomatorpacus

Hubdysua DddexTuBHbIE MOJEKY-
JADHEIH 1#aMeTp
5. | Abdunnas Buocnenududeckoe B3aun-| OBMenpiHATas BeqHUHRS

adun-

MOJeHCTBHE ¢
HBIM JHTAHI0M

He BHOpana?

a
B cucunannkux cayuasx Tawknsu 1
(BaansoneficTane e - —
Guropa ¢ dwepm KOUCTan
H T, n,

GLTL KOHCTaHTa Mpxasinca
(B3auMONeHCTBEE MHIH-
A1 © AHTHTEHAMH)

1.2.1. ARCOPBLLHOHHASI XPOMATOIPAGHA

KoHueHTpanus orAelbHBIX KOMIIOHEHTOB CMeCH, PacTBOPeHHBIX
B OJHOM (pase, H3MEHAETCA Ha TpaHHIe pasiena ¢ APyroi (pasof.
Ha rakofi rpaHulie pa3jena 4acTo NPOHCXOAHT KOHUEHTPHPOBAHHE
PACTBOPEHHEBIX KOMIIOHEHTOB. DTO SB/AEHHEe HA3BIBAETCHA adcopbyued.
CreneHb KOHUEHTPHPOBAHHA OTHEJbHBIX KOMIOHEHTOB NPONOPLHO-
HaAbHA HX KO3 uuMeRTaM ancopbuuB. Pasjuuns B ko3pduuHeH-
T4X aAcopOLUHH. ONPENENsIOT PasNHYHA B KOHLEHTPAlMAX HA Tpa-
HHLAX pasigena a3, H ecJH ofHA (paza MepeMelraeTest OTHOCHTEAb-
HO JApyrod, To GJaroaapsA 3THM DPasjHIHAM MOMXKET NPOHCXO/HTh
xpoMaTtorpadayecKkoe pasjieneHue.

HanGonee naBHO H3BeCTEH H 4allle BCEr0 NPHMEHHETCH Takodl
BapHaHT ajcopBuuORHOfl XpoMartorpadHH, B KOTOPOM HCIOJL3YeTCH
ajcopluus Ha rpaHHLe XKHAKOH H TBepiacH das. B crexkisHHOR
TPyOKe HAXOAATCA YACTHIBI TBEPAOTO adcopfeHTa, OHH OBTeKAOTCS
COOTBETCTBYIOLIHM PACTBOPHTENEM, HECYIIHM B PACTBODEHHOM BHIE
4HaJIH3UPYEMYIO CMECh, 4 paszejeHHe KOMIIOHEHTOB NPOHCXOIKT ‘HA
MOBEPXHOCTH ajcopfenta. COBEPIIEHHO 4HAJOTHYHOE pasiceHHe
BO3MOMKHO TaKXe MeXIy razorod M Teepaofl dazamu. 3xecn pac-
TBOPHTE/b 3aMEHEH HA Ta3-HOCHTENb. 3TOT HOCHTENL NEPEHOCHT MO
KOJIQHKE Tasoo0pasHyl0 aHaNu3APyeMyl cMech. B sTom cayyae
TAK}Xe HIpaeT DOJAL PasjHYHAA BeJHUHHA aJICOPOIIHH KOMIOHCHTOB
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Ha NOBEPXHOCTH uacTHll, Ilocne pazgeneHHs oT/enbHBIE KOMIOHEH-
TH NOCTENEHHO BEIXORAT H3 KOJOHKH,

Ancopbuns u gecopGUHs MOTYT MPOUCXOMHTL U HA NOBEPXHOCTAX
paszena Mex1y rasoBoil M KHAKOH azamu. Ecnu nysepbkd rasa
NIPOXCAAT 4Yepe3 KHAKOCTb, B KOTOPOH PacTBOPEHB KOMIIOHEHTH
CMeCH, TO HA HMX NMOBEPXHOCTH pasjesa KOHIEHTPHPYIOTCH KOMIO-
HEHTH ¢ GOJLWOA MOBEPXHOCTHON AKTHBHOCTBIO |25] u mocsle oce-
JaHds coOpaKHOfl MeHB HX MOXKHO BBIZENHTh. ITOT METOJ HA3HBA-
€TCA NEeHHbLIM AHAAU30M, ONHAKO OH He HMeeT $0JbUIOr0 IPakTHYe-
CKOTO 3HAYEHHA,

MoxHO Takmke TDOBOAHTH pasjeneHHe CMECH, WCIOJB3YS af-
copOIHI0 HA MOBEPXHOCTH Pa3jlend JABYX CONPHKACAOINXCA HecMe-
INMBAOMHXCA HHIKOCTEH, HO B 3TOM cJydae ONpPefeSeHHYI0 POJb
HrpaloT Pas3/uydg B PAcTBOPUMOCTH KOMIOHEHTOB B 00eHX (paszax.
KoHeuHBIi pesysbTaT oOmpeedsercs cyMMOHA yKa3aHHEX addex-
TOB, ¥ NO3TOMY NaHHEIH CMOCO6 paszjeneHHs leaecoofpasHee MpHu-
YUCAHTL K METOJAM paclpefennTeabHON XPOMATOrpagHH.

1.2.2. PACOPENEJTHTEJBHAS XPOMATOTPA®HS

CMmech KOMIOHeHTOB, PACTBOPEHHAsl B CHCTEME H3 IBYX HecMe-
IIHBAIIHXCA MJAH YacTHYHO CMELIMBAIOIHXCA AHAKHX ¢as, pac-
npelensdercs MeXAY HUMH B 3aBHCHMOCTH OT PACTBOPMMOCTH HHIH-
BHIY&/JbHBIX KOMNOHEHTOB B 3THX (ha3ax WIH, TOYHEE TOBOPH, B
COOTBETCTBHH € HX CPOACTHOM K 3Tum (haszam, Pacupejesenie Kom-
NOHEHTOB onpeneasieTcd KoxcranToid pacnpedeaenus Kp. OHa npei-
crasisier co00f OTHOLICHHe PABHOBECHOH KOHIERTPALHH TaHHOrO
KOMIIOHEHTA B HEfIOABHMKHOH (hase K KOHLUEHTPALHH TOro e pe-
IeCTBA B MOABHMXKHOH (hase, MPHUEM NPEANOSATaeTcs, UYTO 3TO Be-
LIeCTBO (KOMIIOHEHT) HaXOAHTCH B 00enx (pasax B OJHHAKOBOM CO-
crosaHud. Takum o6pa3oM, 9HPEKTHBHOCTb Pa3JedeHAs KOMIOHCH-
TOB ONPENCIACTCA TeM, HACKOJILKO PA3JAHIAIOTCA HX KOHCTAHTH pac-
npejenerns. 1as Toro uTo6H MOXKHO GLLAO HCMOAB30BATH € IEABIO
XpoMaTorpaHueckoro pasjeAeHHs CHCTEMY H3 ABYX JKHJKHX (a3,
Heo0xoauMo, uTOOH ofHa H3 (ha3 IepeMellajach OTHOCHTENbHO
ApYro#t, a IJs 5TOrO0 HeOGXOAMMO HMMOGHWJIH30OBATL, T. €. HPOUHO
32KPElUTh, OIHY U3 (a3: TaKasf 3aKkpelfeHHAs Kuakas dasa Ha-
3uiBaeTes Henodeuxcrod hasod. Ilpyras dasa NoaXKHA MelIeHHO
MepeMeNlaThCd BAOJNL MOBEDXHOCTH pasfesa C TMePBOH, H OHA Ha-
3biBaercs nodeuxnold gasod. OGe 3TH Gasul TOKHE GHITh BIAHM-
HO HACHIIEHBI, T. €. NPHBeJCHH B PABHOBECHE, TAK KAaK HHaYe B
nponecce XpoMaTorpaduueckoro pasiesieHHs BO3MOMKHO H3MeHeHHe
KOHLEHTPAUHA KOMIOHEHTOB caMOH pacTBOPHIOWIER CHCTEMEL,

B pacnpepeaurensnofi xpomarorpadun, Kak IpaBHIO, HCTO.IL-
3yeTcsi CHCTeMa H3 1BYX (a3, npuyem onHa dasa Goraye opraHuye-
CKHM pACTBODHTE]EM, a 1pyrasd — sollol. Boauas dasza o6uuno 3a-
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KPEN/IACTCH HA TBEPABIX THAPOQHJLHBIX HOCHTEJNSX, HATPHMEP CH-
JIMKaresie, AHATOMOBOH 3eMJe, KpaxMaje, IHAPODHJLHHLIX refsx,
H3MEJIbUCHHOH B MOPOWIOK MEJIIJ03e, BUILTPOBAILHOM G6yMmare.
Oprannyeckas ¢asa OGHIUHO BHIIOJHSET pOJIb  MOJABHKHOH (haswl.
Onnaxo B HEKOTOPHIX caydasix Iiesiecoo6pasHee HacHATh OPraHH-
UecKo# (asoit HocHTenb, NMPONUTAHHBIH TUAPOMOBHLEIM BEIECTBOM,
a BOJHYIO a3y HUCHOJAL3OBATL Kak noABHKHYI0. Takolt crnoco6 pas-
ACJIEHHA TIONYUHI HagBaHUe oOpawjenno-hasnol xpomaroepaduu, u
B ONPC/C/TEHHLIX YCJIOBHAX OH €T Jyulllee pasjefieHue.

Paznenenne Merogom pacmpenenutenbHoil xpomarorpadun
MOZKHO TIPOBOJHTbL TaKXKe C IMOMOINbIO Fa30BOH H HeJeTyueH KHJ-
KOH (a3, ecu Ioc/efHsa 3aKpemJeHa Ha COOTBETCTBYIOIIEM TBEp-
AOM HOCHTese. 31eCh TaKxkKe HCIOJb3YeTcs pasJnuue B pactBopu-
MOCTH pasjieJsieMbiX KOMIOHEHTOB B KHIKOM ¢base. Menee pacrso-
puMble uiu Gonee JeTyune (IpM LaHHOM TeMIIepaType) KOMIIOHEH-
TH GLICTPEE MePeHOCSTCS Ta30M-HOCHTEIEM, Gaarozaps uemy H ocy-
HIECTBJSETCA HX pasjeleHie.

\

1.2.3. HOHOOBMEHHAS XPOMATOTPA®US

[Byxdasnywo cucreMy MOKHO [OJYYHTDb, IPHBOAS HaGyXilHe
YACTHLLI HOHOOOMEHHHKA B CONPUKOCHOBEHHE C BOIHBIM pactBopoM
CMECH KOMOOHEHTOB. EcJH pasjessieMble KOMIOHEHTH o6pasyior B
PacTBOpPE HOHBI, TO 3TH HOHBl 3JIEKTPOCTATHYECKH B3aHMOJEHCTBYIOT
C MOHOTEHHBIMH (YHKUHOHAMBHBEIMH TIPyNnaMu HOHOOOMEHHHKA,
NIpHYEM TaKue B3aHMOJEHACTBHS CONPOBOKAAIOTCT HOHHBIM OGMEHOM.
Honnl ¢ 66JbuM 3apaaoM 061a1a10T 6ObIIHM CPOJACTBOM K HOHO-
OOMEHHUKY, 4eM HOHBI ¢ MEHBUIHM 3apsioM. Takum obpasom, xa-
PaKTep HOHOOGMEHHOTO XPOMATOrpadHuECKOro pasjieseHHs - KOMIIO-
HCHTOB CME€CH 3aBHCHT OT PAa3HOCTH 3apSJ0B 3THX KOMIIOHEHTOB,
Cpennuii 3apsii HOHOTE€HHOTO KOMIIOHEHTa olpeznenseTcs 3apsaaoM
HOHA M KOHCTAHTOH JMCCOUMALMH HOHOTEHHON TPYIILI, a CJef0oBa-
TeJabHO, H BennuuHO# pH cpexanl. ITepsrie aBe BeqanuuHHI PasnHYHMH
AJsi MHAHBHAYa/JbHBIX KOMIIOHEHTOB CMeCH. BsauMmojeficTBre ¢
(QyHKUHOHA/ILHEIMH TPYNNaMH HOHOOGMEHHHKA 3aBHCHT OT HOHHOM
CHJILL PAaCTBOPA, @ BHYTPH YACTHUbI HOHOOGMEHHHKA OHO JIHMHTHPY-
€TCs1 TAKXKe BO3SMOXHOCTBHIO AH(PGY3HH HOHOB KOMIIOHEHTOB CMECH
BHYTPb uacTulbl. BosMoxHOCTE e anddysun onpegensercs mior-
HOCTBIO TeJisl, 06pa3youlero HOHOOGMeHHHK., [lockoabky B nmanHOM
caydae 3Ta NJOTHOCTh OJMHAKOBA JJIS BCEX KOMIOHEHTOB, TO Das-
JIMYHS B JOCTYIIHOCTH (DYHKHHOHAJBHEIX IPYIN HOHOOGMEHHHKA 06y-
C/IOBJIEHH TOMLKO 3(P(EKTHBHHIMH AHAMETPAMH THADATHPOBAHHHX
HOHOB. 3

EciH KOMNOHeHTH DasnuualoTcss MO 3apsiaM HX HOHOB, KOH-
CTAHTAaM JHCCOUHALUH HOHOTEHHBIX IPYMNI HJIH IO PasMepaM HOHOB,
TO OHH XaPaKTePH3YIOTCS PA3JHUYHBIM CPOJCTEOM K YACTHUAM HOHO-
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oOMeHHHKA. JI11 HEKOTOPHIX KOMIOHEHTOB HA 3TO CPOACTBO BJIHS-
€T TaKXKe pas/IHYHAs CTeNeHb HX aAcOpOLHH Ha MaTpHuile - HOH0O0G-
MEHHOH cMoJbl. Bce 3TH (akTODH OKa3blBalOT BJHSHHE Ha usMme-
HAIOMYIOCA CTeNeHb pachpefeJeHHsT KOMIOHEHTOR Mexay ¢asoii
HOHOOOMEHHOro ress u ¢asoi pactBopa. Ecnu oxma u3 stux ¢as
NEPEMEIIAETCST OTHOCHTEJIBHO APYTOM, TO P 3TOM, KaK H B IPYyrux
THIIAX XpOMAaTOrpauy, KOMIOHEHTHl CMECH Pa3esioTCH. Pasgese-
HHE ONMCAHHEIM METOJOM INPOBOAHTCS B XPOMATOrPaUYECKHX KO-
JIOHKaX, 3aMOJIHEHHBIX NOCTaTOYHO TOHKO HM3MEJLYEHHHIM HOHOOG-

‘MEHHHKOM, MOABHXKHON (asoll ciiyxuT Boxa.

- 1.2.4, TEJb-XPOMATOTPA® UM

OueHb 4acTO KOMIOHEHTHI QHAJHU3HPYEMOH CMECH 3HAUHTEJLHO

~-pas/iudaiores no pasmepaM Mouekyn. Eciu pactBop cmecH artux

KOMIIOHEHTOB CONPHKACAeTCsl C TBEPAOH, HO MOPHCTOH ¢daszoit (mo-
PHL KOTOPOH 3aNOJHEHBI TeM Ke PacTBOPHTENEM), TO MOJIEKYJIb OT-
AEJIbHBIX KOMIIOHEHTOB CTpeMaTcs AHPGOYHAMPOBATH H3 pacrBopa
BHYTPp TBepAOd ¢asnl. OmHaKko, YTOGH NOMACTH BHYTpPb TBepHO#H
$asbl, oHH ZONKHBI MPOHTH uepe3 oreepcTHa nop. ITostomy, ecan
BhIGpaTh TBepAyIO (asy c COOTBETCTBYIOLIHM DasMepoM IOp, TO
MOKHO TIOJIHOCTBIO HCKJIOUHTH AHPGY3HIO GOMbUIHX MOJIEKYJ H 3a-
MenuTh auddysuio cpennnx. B rakoi AByxdasHoli cucreme GricT-
PO JOCTHTAeTCsl paBHOBECHE: MaJjble MOJEKYJH GeCHpensiTCTBeHHO
IPOHHKAIOT BHYTPL MOP 1 PACHPCACSIOTCS B 06eHX (asax, caMmble
GosblINe MOJICKYJIBl OCTAI0TCA TOALKO B KHAKOH ¢ase, a Moseky-
JIBl CPEZHEro pasMepa YacTHYHO MPOHHKAIOT BHYTPb TBepAOH ¢a-
3bl, HO B OCHOBHOM OCTAaIOTCSl B XKHIKOH (haze. B kauecrse NOPHCTOH
a3kl nenecoobpasHee BCEro MOMb3OBATHCH FesiTME.

B Hacrosmee Bpems B mpomzaxe umeorcs CaMBle pasJIHYHEIE
T€JH, HX BHIIYCKAalOT B BHJE CYXUX YacTHI, a HCNOJb3YIOT IOCJe
TOTO, KaK re/iH HaGyXHyT B COOTBETCTBYIOLIEM pacTBOpHTENE. ITH-
MH YaCTHIAMH 3aNOJHSIOT XPOMAaTOrpaduyecKyio KOJIOHKY, B KOTO-~
POH OHM BBINMOJIHSIOT GYHKIHIO HEMOJBHKHON ¢aser. IIpu menmen-
HOR QuibTpanuu pacreopa Yepe3 KOJIOHKY OCYIIEeCTBJISETCH OTHO-
CHTE/IbHOE TIepeMelleHHe HEMOABUXHON M MOABHIKHON ¢as. B pe-
SyJIbTaTe HEOZHOPOLHOTO paclpeseeHHs MOJICKYJT MexXAy (pasaMu
IPOUCXOANT NOCTENEHHOe pa3lielleHHe CMECH Ha KOMIOHEHTH! B co-
OTBETCTBHH C pa3MepaMM MoJeKyJd. KOMIOHeHT ¢ caMbmmm 60u1b-
IIAMA MOJIEKYJIAMH, KOTODHIe He BXOAST B NOPHL Tesisl M MO3TOMY
nepeHocaTca Ge3 3a/lePKKH PACTBOPHTEJEM, BBIXOJAHT H3 KOJIOHKH
nepBLIM. [IBHXKeHHE MOJIeKy. CPeIHEro pasmepa, KOTOphle B pe-
3ynbrarte AHGGOY3HH MOryT YacTHYHO NPOHHKATL B HEMOJABHKHYIO

“asy, HeCKONLKO 3aMenseHHO. Mane MOJIEKyJIbl CBOGOZHO Tmepe-
.- Hocarcss nupdysnelt B mopw reas, a ux PaBHOBecHOe pacnpenese-

HHE C/[BUI'a€TCS B CTOPOHY yBeJHUYEHHS KOHUEeHTpauuu B ase rejs
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Mo CPaBHCHHIO C APYTHMH MOJICKYJIAMH, B PC3YJILTATC MOJEKYJIH
MaJIbiX pasMepoB BLIXOJAAT U3 KOJOHKH MOCJEIHUMH. :

B rean-xpoMatorpaduu BOIHHIX PacTBOPOB ualle BCErO HCIOJb-
3y10T THApoduibHEIe rend. OfHAKO 3TO He OrpaHHYMBaeT 06JacThb
NPHMEHHMOCTH MeToa. B HEKOTOPHIX ciyyasix MOMKHO IOJYUHTb OT-
JIMYHOE pasje/ieHHe Ha reJsxX (HanpHMep, KayuyKa HJH CJerka
«CLIHTOTO®» IIOJUCTHPOJA), CNOCOOHBIX HabyXaTh B OPraHHYECKHX
PacTBOPUTENAX, BHIMOJHSIOLNX POJIL NMOABHKHON (askl. Ilpu sTom
N0 OIHCAHHOMY BBHIlEe NPUHIMIY COBepliaercs pasjieseHHe THAPO-
(oGHBIX BewlecTB MeXAy HaOyXIIMM THAPOGOGHHIM TeJeM H pac-
TBOPHTEJIEM,

1.2.5. ACOMHHASI XPOMATOTPAGHS

Kak yxe rosopusioch B Hauale pasi. 1.2, B OCHOBe pa3/HUHBIX
XpoMartorpadUueeKux MeTOJOB JIEKHT DasjuyHe B CPOACTBe. B mc-
TOPHYIECKOM BBeJeHUH (pasx. 1.1) ykaswiBajoch, 4YTO Ha3BaHHE
«apdunnas xpomarorpadus» GLIO NPENJOKEHO AJAS OTHOCHTENb-

HO HOBOTO H 3()(peKTHBHOrO XpoMaTorpaduueckoro MeTona, B KOTO-.

POM CPOJCTBO Mrpaer 0COOEHHO BaXKHYIO POJib. ITO 06CTOATEIBCTBRO,
a TaKxKe OTCYTCTBHE GoJiee NOAXOISINEr0 Ha3BaHHS NPHBENIO K TO-
MYy, 4YTO YKa3aHHBIA TePMHH OLICTPO CTajJ OGLIENPHHATHIM*, XOTSH
B NPUHIHUIIE TIPOTHB NPHUMEHEHHS 3[eCh CJOBA <«XpoMaTorpaduss
MOXHO BO3paxartb. B psine cayuaeB adduHHOA xpomaTorpaduet

Ha3bIBAIOT METOAHKY, B NOHO@ON B AE€HCTBHTE/NBHOCTH HMEIOT MECTO -

usbuparesbHas copbuus u Jecopbuus**, a xpomaTorpadHuecKui
npouecc Kak TakoBOH OTCyTCTByer (cM. pasn. 1.2). dror npuMep
He eAMHHYeH. Psl cnenHasbHBIX METOJOB pasjiesieHHs He YKJajH-
BaeTcs B PaMKH OOlIeA CXEeMEl, U TeM He MeHee HX BCE-TAKH Ha3H-
BAIOT XpomarorpapuyeckHMH., Bce ckasaHHOe NOATBEpHKAAeT, UTO
Heo0X0AMMa NPOCTasi H NMPaKTHYECKAs TEPMHHOJOTHS, NYCTh Aaxe
He HMIeaJbHO TOYHag.

OnucbiBaeMEIl MeTOA OCHOBAZH Ha CHeNU(HYECKUX B3aHMOAed-
CTBHAX, XAPAKTEPHHIX IJIsI HEKOTOPEIX GHOJIOTHUECKHX H GHOXUMH-
YECKHX MPOLECCOB. DTH B3aHMOAEHCTBHS NMPOHCXOAAT MeXIy Mapa-
MH BeILECTB, PEarHpyIOLIMMH B PAaCTBOPe C BLICOKOH H3GHPaTeb-
HocThio. Tak, HanmpHMep, aHTHTENO W aHTHIeH CICHHpHYECKH CBSA-
3bIBAIOTCS APYr C APYroM, ¢epMeHT pearupyer TOJALKO CO CBOUM
CyGCTPAaTOM HJIM ¢ MHTHOHTOPOM, TPaHCHIOPTHAas PHGOHYKJEHHOBas
KHCJIOTA «BBIGHPAET» TOJBKO Ty AMHHOKHCJOTY, KOTOPYI OHA MO-
HeT TIepPeHeCTH BHYTPb PHGOCOMBI, 3(pdeKTop pearupyer c depmes-

TOM, JefICTBHE KOTOPOrO OH DPEryJIHPYeT, a TOPMOH Pearupyer c Co--

* B mNocenHee BpeMsa NpHMeHsieTcs Takke 6ojee yAauHOe HAaHMEHOBAaHME

«buoadpuunas xpoMaTorpaduss. .
** Jlns 0003HaueHHs TaKHX METOZAOB B HaCTOSIIee BpeMs uaule HCIOJIB3YIOT
TepMHH «Onocnennuueckas copbuus v AecopbUUs». .
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OTBETCTBYIOIIAM penentopoM # T. n. Eciam 0fHO H3 coenuHeHu:,

‘OTHOCsILIEeCS] K KaKOH-JIHGO U3 NEPEYHCJICHHBIX Map, YAEpXKHUuBaeTCs
KOBAaJICHTHOH CBS3LI0 HAa COOTBETCTBYIOLIEM HOCHTEJIe U eCJid JaH-
“'HO€ COeJHMHEHHEe COXpaHsieT IIpH 3TOM CBOH oﬁmﬁﬂeﬁamoﬂsm Xapak-

TEPHUCTHKH, TO MOAOGHBIA NeCOMOOHIN30BAHHLI NMpenapar MOKHO

‘HCIIOJIb30BATh HAJA :w@:@&emhvmo_,o CBASLIBAHHA H3 pacTBOpa BTO-

poro coepuHeHus mapel. Takofl mpouecc MOXKHO UDOBOIHTH MEPHO-

AHYECKH, HalPHMED NepeMelIHBas NeCOJIOGHIN30BAHHbI Ipenapar

(B dopMe yacTHI) C PACTBOPOM CMECH HECKOJbKHX Bemects. [Ipu
STOM IHpenapar CBA3HIBAET TOJLKO ONpPEAeJCeHHBIH KOMIOHEHT. [lo-
JIyUCHHBIH NMpenapaTt ocBo6OKIAIT OT COMYTCTBYIOLUIHX COSNHHEHHH
GuIbTPOBAHHEM WM UEHTPHYrHPOBaHHEM (cnenath 3TO HeCJ0XK-
HO), NPOMBIBAIOT U COOTBETCTBYIOLLUM 06pasoM BHIIENSIOT HEOGXO-
AHMOE COeJHHEHHE, .

Ecnu BBecTn peconmobunnsosanubiii npenapar B xpoMarorpadgu-
HECKYI0 KOJMOHKY M ME[JIeHHO NPONyCKAaTh uepe3 Hee PacTBOP, TO
HYXKHBIi KOMIIOHEHT CBf3BIBAETCA H yIEPIKHBAETCS B KOJIOHKe. I1o-
CJie TPOMBIBKH KOJIOHKH COOTBETCTBYIOIIEH NecopOHpYyomIel KuM-
KOCTbI0 MOXKHO H36HpATesIbHO 3JIOHPOBATb 3TOT KOMIOHEeHT. Ilo
CBOEMY annapaTypHoMy O(OPMJEHHI0O H 10 METOJHKE BeCh 3TOT
pouecc MOXOXK HA NPyrHe METOAbl KOJOHOYHOH XpomaTorpaduu
C HEMOABHXKHOH M MOABHXHOM (asamu. Ecin npu COOTBETCTBYIOIIHX
YCJIOBHSAX NIPOBOAHTL COPOLHIO HECKOJLKHX KOMIOHEHTOB, KOTOPHIE
H36HpaTenbHO B3aUMOJEHCTBYIOT ¢ /i€CONIO6HIN30BAHHLIM npenapa-
TOM, HO Pa3JHUAIOTCs MO CPOJICTBY K HEMY, TO MBI OyleM HMeThb je-
JIO ¢ JeHCTBUTENLHO XPOMATOrpaHuecKHM pasgenensneM. B mpo-
necce (PHIBTPANHH 3TH KOMIIOHEHTHI Pa3le/sIOTCH 10 30HAM M IIO-
CTENICHHO BBIXOAAT H3 KOJIOHKH BCJEN 32 HeCOPGHPOBAHHBLIMH KOM-
NoHeHTaMH. BosmoxeH W apyroit BapmaHT Meroma: copOHpYIOTCH
BCe H30HPATEeJbHO PearHpyioUlHe KOMIOHEHTH, a HX NOCTEIEHHOe
pasieneHHe MPOHCXOMHMT B MpoIecce MOCHEAyOLIeH Jecopbuumn.
ITOT mpolece ABASAETCS AEHCTBHTENbLHO XpoOMaTorpaguuecKHM, ecJad
TIPH TIPOXOXK/JEHHH CMECH Yepe3 KOJIOHKY Ha JecOsI06HIM30BAHHOM
fipenapare MOBTOPHO JOCTHIAeTCSl PaBHOBECHE.

1.2.6. APYTHE TUNbI XPOMATOTPA®HHU

Hexoroprie crenuasnbHble MeTOAH, OCHOBAHHBIE Ha OpHHIHIAX,
OTJIMYAIOIHXCA OT YKA3aHHEIX BhIlE, TAKXKe Ha3blBAITCS XpOMa-
TOrpapuuecKuMH. JTO, HANPHUMEDP, METOABl UCKAIOYEHIS LOHO8, 3a-
nasdbl8anus UOHOB, INEKTPOHHO20 OBMEHd HJIH OKUCAUTEAbHO-8OC-
CTAKOBUTEAbROL xpomarozpaduu, auzandnol xpomaroepagpuu u co-
2I06UAUBAYUOKKOL xpomaTozpaduy, UX Mbi pPaccMoTpuM - B I B
(«Honoo6Mennas Xpomatorpadus»). IlepeynciuM eme psig Mero-
AOB XpOMATorpapHyeCKoro pasjueseHus. Xpomaroepapus evicaru-
BAHUSL W XPOMATOZPAPUS CBA3GIEAHUR 8 COAU, THe HTPaeT cyluiecr-
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BeHHYI0 POJIb BJIMHSHHE MOHHOH CHJIE Ha PACTBOPHMOCTb OTZENbHHX
KoMmoHeHnT0B. Ocadounas xpomarozpagus OCHOBBLIBAETCS HA XHMH-
YeCKOH peaklHH, NPOHCXOAAIIEH B XOfe Ipomecca pasjieneHHd,
npHYeM JajibHeflllee pasiesieHHe OCYILIECTBJISIETCS HAa OCHOBE pas-
JIHYHOH PacTBOPHMOCTH TPOAYKTOB peaKuud. B merome repmoxpo-
maroepaguu 1ns pasfeNeHHs HCIOJb3YIOT TEMNEPATYDPHHIl rpajH-
eHT. [Ipu pasneneHnn MeTOIOM peaxyuoHHOU, HIH KOBANEHTHOL,
Xpomarozpagui B KONOUKE NPOHCXOHT XAMHUECKAS PEaKLHS MeX-
JIy OJIIUM H3 KOMIIOHEHTOB DPAacTBOpPa M CIeUHAJbHBHIM HOCHTEJEM,
i1 B PL3yJbTaTe 3TOrG AAHHBIH KOMNOHCHT OTAEJsIeTCS OT APYTHX
KOMIIOHCHTOB, 3JI0MPyeMbIX Ges yaep:kuBaHHs. [locse 3/10HpOBa-
fIis1 STHX KOMIIOHEHTOB YAEPKAHHBIA KOMIOHEHT AeCOpBHPYyeTCs 1o-
CPEJCTBOM COOTBETCTBYIOUIEH XHMHUECKOH PEAaKHHH.

1.3. KIIACCU®HUKAUHA XPOMATOIrPA®HYECKUX
"~ METOJOB IO CITOCOBY PA3JIEJIEHHS .

Xpomartorpaduyeckoe pasjeseHde MOXKHO BECTH TPEMs NPHH-
UHIHANBHO OTJIHYAIIHMHCS APYT OT APyra cnoco6aMu. XOTsi paK-
THYECKOE 3HAYCHHE HX HEOJMHAKOBO, TeM He MeHee MH pPaccMOT-
PHM BCe 3TH CIOCOGHI.

1.3.1. ®POHTAJIBHBIA AHAJIU3

-OpoHTaNbHEIH aHaJH3 NPeIycMaTPHBAeT BBOJ B KOJIOHKY pac-
-TBOpa pasjensieMOH CMeCH BILIOTh IO OKOHuYaHHs npomecca. Ha-
IIPHMEp, €C/IH pasfesfAeTcss TPEXKOMIOHeHTHas cMech (puc. 1.6),
TO CHa4Yaja M3 KOJIOHKH 3JIIOMPYETCSt YHCTBHI PACTBODHTENb, LaJee
NOSABJISAETC H HENPEPHIBHO 3JIIOHPYETes] M3 KOJOHKHM KOMIIOHeHT A;
OH 00J1alaeT CaMbiM MaJIbIM CPOJCTBOM K HEMOABHMKHON (ase U mo-
3TOMy cJaabee ymep:kuBaercs. I1oTOM BEIXOAHT CMeChb KOMIIOHEHTOB
A+b (B obnajaer cpefHUM CPOACTBOM), H B KOHIlE KOHILIOB, KOTja
HeNOJABHXHAs (Pasa HACHILAETCS KOMIOHEHTOM B, obnanaicium
HanGO/IbLIHM CPOACTBOM K HOCHTEJIO, H3 KOJOHKH BBIXOTHT pacrsop,
COAEPKalUi CMech BCeX TPeX KOMNOHeHTOB: A+45-B; ero cocras
TOT XKe, UTO H COCTaB HCXOZHOrO PacTBOpa, BBEAEHHOIO B KOJIOHKY.
OTOT MeTOX Ha3BIBAIOT PPONTANLHbIM aHau3om. Ecam HelpepbiBHO

M3MepATh, HampuMep, KO3(QUIHEHT NpPeJOMJEHHS 3J10aTa, TO Jer-

KO 3aMETHTb, YTO KOI((HUIHEHT MPEJOMJEHHsS PEIKO BO3PACTaeT B
TOT MOMEHT, KOr'la B 3JII0aTe MOABJAAETCH APYroi KOMmoHeHT. [Lag
perucTpauun A QepeHuHaNbHON KPHBOH, XapaKTepH3yloumeld 3TH
U3MEHEHMS, NPHroJeH JI060H NOAXOAAWHNA OINTHUECKHI METOX
(puc. 1.6).

OueBnaHO, 4TO GPOHTANBHEI aHAJIH3 HENPHIOAeH s npena-
PaTHBHBIX IeJIeH, MOCKOMBLKY B YHCTOM ~ BHAE YAA€TCS BHIAEJHTD
JIMIIB YaCTh OJHOTro KoMnoHeHTa A. 9ToT cnoco6 paspaboTan B aHa-

e
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Puc. 1.6. Pasnenenue MeTofOM (POHTAJLHOIO aHAH3A.

A, B, B — KOMIIOHEHTBl CMECH, IepeuHCleHHble B IODSAJAKE BO3DACTAHHS HX CPOACTBA K He-

noABHXKHONK (ase. CHauyasa M3 KOJIOHKH BBITEKAeT YHCTHIH DaCTBOPHTENb, 3aTeM DacTBop A,

noroMm pactBop A+5 u, HakoHell, pactBop A+b5+B. Iluku A’, B’ u B’ na puddepeHunanb-

HOM KpHBOH NOKa3biBalOT, Tle HaUYMHAETCS BhIXOJ, JaHHOTO HHAMBHAYAJbHOro KoMmmoHenTa. [lo

PacCTOSTHHSAAM NHKOB OT HauaJbHOH TOUKH MOXHO CYAMTH O NPHPOAE KOMIOHEHTOB (KadyecTs

BEHHBIH aHadM3), a O NJOLUIAZH NHKOB (3alUTPHXOBaHa NJOIIaAb NHKa b5’) MOKHO paccy«
TaTbh KOJHYECTBO AAHHOTO KOMMOHCHTaA (KOJHUYECTBEHHBLIN aHadu3).

JUTHUCCKUX 1eJsIX, LAl HEro 1eo0XomuMa cJ0XKHas OINTHYeCKast
alnapatypa, U B NEePBOHAYaJBLHOM BHJAE OH GOJibllie He NPHMEHS-

- erca. OnHaKo OH MCNOJB3yeTCs B HACTOSIiee BPeMsl B CIIEIlHaJb-
HHIX MeTOAax [24a].

1.3.2. BHITECHUTEJLHAS XPOMATOI'PA®HS

B naHHOM c/yuae B KOJIOHKY cHAayaja BBOLAT HEKOTOPOE KOJH-
4ecTBO pasjendgeMoil cMecH (HampuMep, CMECH, colepiKalieil B pac-

- TBODEHHOM BHJe KOMNOHeHTH A, 5 u B, Kak u B (pOHTAJLHOM aHa-

ause; cM. pasi. 1.3.1), a 3aTeM HenpephiBHO NMORAIOT PAcTBOP Be-
mlectBa I, obnapaomero HauGOJBIIHM CPOACTBOM K HEIOABHXK-
HOH ¢aze. ITO coelHHEHHE — BHITECHAIOIIHHA KOMMOHEHT — BHITECHS- |
€T BCe paHee yJepiKaHHbE HEMOJABHKHOH (a30H KOMHOHEHTH H
nojo0HO IOPLIHIO BHITAJKHBAeT WX H3 KoJoHKA. Ilo Mepe Toro kak
aHaju3upyeMasi cMechb IIPOXOJHT Uepe3 KOJOHKY, KOMIIOHEHTHE CMe-

_CH BHITECCHAKT JAPYr Apyra M3 HEIOJBUXKHOMH erE B COOTBETCTBHH

C HX CPOACTBOM K 3TOH (ase. [Ipomecc ycTapopjeHuss paBHOBECHS
HENMOJABHXXHOA ()a30H HeOJHOKPATHO NOBTOPSIETCS, H B pe3yJabTaTe
KOMIIOHEHTH! 3JIOHPYIOTCA M3 KOJIOHKH B NOC/IeNoBaTeNbHOCTH A, B,
B, I' (puc. 1.7). KoMnoHeHT ¢ HauMEHBIIHM CPOJCTBOM K HeIo-
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JBHXHOH (pase 3/MIOUPYETCS H3 KOJIOHKH HEePBBEIM, 2 KOMHIOHEHT [ —
TOCJICTHUM. .

OTOT. MeTOJ, Ha3LIBAEMBIH BbITECHUTENbHOL xpomaroepagueil,
HE I03BOJIAAET NOJHOCTBIO Pa3fesuTh BCe KOMIOHEHTH CMecH. ECJH
OLHH H3 KOMIIOHEHTOB JOJIKEH OCBOGONHTL MPENLIAYIIHE KOMIOHEHT
OT B3aHMOJACHCTBHSI C HEMOABHIKHOMN ¢$asoll, To OpH 3TOM BCe KOM-
TIOHCHTE! JIOJIKHBI HAXOAHTHCS B TECHOM KOHTAKTe. BejefcTBHe Ha-

T
'
'
'
|
'
'
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Puc. 1.7. Pasjenenne MeTOZOM BHITECHHTE/BHON xpomarorpaduu.

A, B, B — KOMNOHEHTH cMecH; I' — BBITECHSIOWUA KOMNOHEHT. KBampaTHEIMH ckOGKaMd MO-
Ka3aHa 06J1acTh YHCTOrQ KOMMOHEHTa.

PYLICHHS PEryJsPHOTO TeYEHHsI PacTBOpPa 4Yepe3 KOJIOHKY, a TaKxKe
M3-3a TOrO, 4TO CTEMEHb KOHTAKTA HE BCErla OAHHAKOBA, NPOHCXO-
AHT HaCTHYHOE CMELINBAHHE KOMMOHEHTOB, U B PE3yJbTaTe OHH 3JIO0-
HpYIOTCSl B TaKOH mocuenosarensHocTd: A, A5, 5, 5+B, B, B+
+7, I, T. e. HapALy C YHCTEIMH KOMIIOHEHTAMH H3 KOJIOHKH BEIXO-
AAT CMECH, KOTODHle HaZo elle pas xpomarorpaduposaTs. [1o 3Tol
NpUYHHe ObLT PaspaboTaH MOZH(MHIUPOBAHHHIH BapHaHT METO/a,
HA3BAHHHIA BbITECHUTEAbHOU xpomaToepaduels ¢ Hocutesem. B stom
METOZ¢ NOMHMO OCHOBHOTO BHITECHHTENSI B KOJIOHKY BBOJST CIEIH-
a/JIbHO TOAOGPaHHBle GONOAHUTEAbHbIE BBITECHUTEAL (X, Y, Z), xo-
TOpBIE TO CPOACTBY K HENMOABHXKHOH (hase 3aHHMAIOT MPOMEXKYTOU-
HOE TIOJIOXKEHHE MeXAY KaXIbIMH ABYMS KOMIOHEHTaMH. J[omoJHH-
TeJbHble BHITECHHTENH NOGAaBJSIOT K CMecH, KOTOPYK HaJo pasie-
JINTD, H BCIO CMECh UEJHKOM BBOAAT B KOJIOHKY, NOCJE 4ero Jo-
6apasior pearent I'. PasienseMble BEUIeCTBAa BHIXOAST U3 KONOHKH
B CJIEAYIOIEM IOPSIAKE:

A, A+X, X, X+5, B, b+4Y,Y, Y4B, B, B+2, Z, Z+TI, T,
JononuuTenpHble BHITECHHTEIH Hazxo nofobpaTth Tak, YTOGH- B Aalb-

{
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HedllleM HX MOXHO OBLJIO JIETKO OTHEJHTH OT HCXOAHLIX pasiesse-
MEIX KOMIIOHEHTOB; HaNpHMep, 3TO MOTYT GHITh JIErKOJETYYHe COenH-
HEHH, KOTOPBIE JIErKO MOXKHO OTOIHATh HJIH BHIIADHTh, C TeM 4TOGH
NOJIYYUTh HYXKHbIe KOMNOHEHTH A, b u B B uHcTOM BHAE. DTOT Ba-
PHAHT pasjie/leHus] NPHTOJAEH TOJLKO B TeX CJyyasdX, KOTZa MH
AOCTAaTOYHO XOPONIO 3HAeM CBOHCTBA pAasfeJsieMhX KOMIIOHEHTOB
A, B u B. OpHako HafiTH moaXoAsIIHe JOIOJIHUTEJNbHBIE BLITECHH-
TE€JIH He BCEerjaa Jerko.

Buitecuurennnas XpoMaTorpadus uUMeeT 3HaYeHHe NMpEKJe BCe-
TO Kak npenapaTHBHbHIA MeTOJ NPEHMYILIECTBEHHO B MaciiTabe MH-
JIOTHHIX YCTAHOBOK, NOTOMY 4TO IIPH €e NPHMEHEHHH IPONYyCKHasE
CIIOCOGHOCTb KOJIOHKH HCTONB3YeTCSI 3HAYMTENBLHO Jydile, 4eM B
Clyyae NPHMEHEHHS pacCMaTPUBAEMOHN B CJEAYIOWEM pasiele npo-
AIBUTE/bHON xpomaTorpaduu. OfHAKO OHA HENPHTOAHA AN AHAJNH-
THYECKUX IeJiel. ,

1.3.3. MPOSIBUTEJIbHAS (3JIIOEHTHAS) XPOMATOTPA®US

B stom METOLE B KOJIOHKY BBOJSIT TOJLKO HeBOJblIoe KoJuye-

' CTBO pacTBopa NpoGl (Hampumep, pactBopa cmecu A, B, B; cM.

pasn. 1.3.1) u smoupyior ero pacropurenem I, CPOJCTBO KOTOPOro
K Henodsunxcroi (hase MeHble, 4eM CPOJCTBO JIO60r0 H3 KOMIO-
HEHTOB pacTBOpa. B pesysbrate MHOrOKPAaTHOTO yCTAHOBJEHUS pasB-
HOBeCHs Mexay (dazaMu KoMIoHeHTH A, B u B ABHXKYTCSl BHH3 MO
KOJIOHKC, NPO/BIKCHRC HX NPOHCXOJHT OUEHL MCIJEHHO W TpeGyer
3aTPpaThl OTHOCHTCJALHO OOJLUICTO KOJIHYCCTBAa Umoamovxﬂmbm Awhmo-
eHTa). OJHAKO TAKHM MeTOZOM MOKHO 3JIOHPOBATb KAXKABIE KOM-
TIOHCHT HE3aBHCHMO OT JPYr#HX. KOMIOHeHTH 3aloMpyloTCA B mo-
PALKEe H3MEHEHHS HX CPOACTBA, HO MX [BHIKEHHE B KOJIOHKE pery-
JIHPYETCS] B OCHOBHOM TOJIbKO TPOHHBEIM B3aHMOZSHCTBHEM B CHCTe-
ME KOMIOHEHT — DAaCTBOPHTEJb — HENOJABHXHas (as3a. IMostomy
SOHBl OTACJILHBLIX KOMIOHEHTOB 3a4acTyio PasieseHbl NPH HX IBH-
XKEHHH B KOJIOHKE 30HaMH YUCTOrO PACTBOPHTEJS, T. . OHH HE CO-
IPHKACAlTCA MeXAY co60il. KOMIOHEHTH BLIXOAT M3 KONOHKH B

~BHJE TOJIHOCTbIO pa3AeJIeHHBIX 80H, 4aCTO Ha3bIBaeMbIX TIIHKaMH

(puc. 1.8), u He 3arps3HeHsl APYTHMH KOMIOHeHTaMH. [lostomy
NIPOABHTCJLHYIO XPOMATOTPA(HIO YaCTO HCIHOJL3IYIOT B AHAJUTHUE-
CKHX, a TaKXe B NPeNapaTHBHHX LeJSX, KOrfa HEOOXOMHMO OUCHD
U€TKOe pasiesieHHe M MOXKHO He 006palaTh BHMMaHHe Ha HH3KYIO
TIPOUSBOJHUTEILHOCTL KOJIOHKH .M GOJIBIION PacXol pacTBOPHTEN.

CaMBIM NIPOCTEIM BapHAaHTOM 5TOro MeToxa siBJsETCS npocroe

“darouposarue, KOTOpO€ BeAYT OJHHUM H TeM xKe ‘wmo,ﬂwovxﬂmbmg

BILIOTb 10 OKOHYaHHst mponecca (puc. 1.8). dror meron OpUroLeH
AJf pasfiesieHHusl TAKHX COeMHeHHH, KOTODHe He CJHIIKOM CHIbHO
Pas/IMYalOTCs MO CPOACTBY K HENMOABHKHOM dpase, Tak yTo npome-

. - KYTKH MeXJYy 30HaMH He Upe3MepHO BeJHKH. B INIPOTHBHOM clyqyae
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norpeGoBasioch Obl QUEHb MHOIO 3JI0€HTA JJIsl IOJHOro 3JI0HPO-
BaHHSA M NOCJe[HHEe KOMIOHEHTH 06pa3oBaji OB yUIHPEHHBIE IMHKH.
Ilas paspeseHHs cMecelf KOMIOHEHTOB, 3HAYHMTENLHO OTJIHYAIOINHX-
csl IO CPOACTBY K HENMOABHKHON (pase, 6osiee NMPUTOLHB APYrHE Me-
TOJIBI, OMUCEIBAEMBIE HHXKE. :

Kowyermpayus
KOMNOHEHNA ¢

- Obsem amoama V, mn
Puc. 1.8. XpomaTtorpaMma, nosiydeHHas MeTOLOM IPOCTOll NMPOSBUTENBbHOH XpoMa-
Torpaduu.
A, B, B — KOMNOHeHTHl ¢MecH, [ — 3yioeHT. [TosoxeHHe THKOB 110Ka3LiBaeT, B KaKOM nopsaaxe

3JMIOUPYIOTCA KOMIIOHEHTBI, a MJOLLAAH HX (3amTpuxoBpala IJOWAAL THKA 5) nponopuHOHa b~
Hil KOJHYECTBY KOMIIOHEHTA. KBaapaTHble CKOOKH MOKa3biBAaIOT, KakK paclpeiefioTca GGNNFNH.

Crynenuaroe 3a0UpOBaHUe — TOCIEL0BATENbHOE 3JIOHPOBAHHE
CMeCsIMH, 3JIOUpPYIOIiasi CHOCOOGHOCTh KOTOPHIX MOCTENEHHO BO3pa-
craer (puc. 1.9). Ilpun TakoM Merone 3/I0HPOBaHHA HHOTAA [Ba CJe-
AYIOIIHX OfHH 33 APYTHM PAcTBOPHTE/S JIOMPYIOT OJUH H TOT XKe
KOMIIOHEHT B BHJE JABYX IHKOB, B De3yJbTaTe MOXET I[0Ka3aThed,
YTO B CMECH COJepiKaTcs ABa KOMIIOHEHTa, a He oiuH. Kpome TO-
o, THKH MOTYT OBITh aCHMMETPHUHBIMH, C BBITSIHYTOH HHCXOZsuleH
BETBbIO KPHBOH, T. €. 06pasyloTcsi «x80CTbi». B 3THX M NMOAOGHBHIX
AM CHTyalusXx IeJecooOpasHee MNOJb30BATbCs CJEAYIOLIMM METo-
JOM pasjieJieHHs. ,

Tlpu epaduenTHOM 3410UPOBAHUL OCYLIECTBISETCSt MOCTENEHHOE,
a He JHCKDETHOe H3MEHEHHE COCTAaBa JIOHPYIOMHX PACTBOPHTENEH.
IBa (puc. 1.10) unm Gosblllee YHCAO PACTBOPHUTEJEH IOCTEHEHHO
CMEIINBAIOTCSA, H COCTAB 3JIIOEHTA, BBOJHMOrO B KOJIOHKY, IOCTe-
[IeHHO H3MeHSIeTCs B COOTBETCTBHM C KOJHYECTBOM BHIXOASAIIEH H3
KOJIOHKM cMecH. IIpH 3TOM HHCXOfsiliasi BeTBb IHKa (H) BCeraa
3JIIOMPYETCS PACTBOPUTENEM C HECKOJBKO 6ojiee BHICOKOH 3MIOHPY-
jouiell CIOCOGHOCTBIO, YE€M PACTBOPHTENb, HCIOJL30BAHHBIA  JJs
3JIIOHPOBAHUS BOCXOAsIIeH BeTBH NHKa (8). Takum o6pasom AOCTH-
raeTcd CyXEHHE 30H M YMeHblIaeTCs BO3MOXKHOCTb OOpa30OBaHHA
«XBOCTOB». IIpuMeHeHHe IpajiHeHTHOro 3JIOHPOBaHHsA OOHYHO CHO:

B T N e
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éﬁidﬁéﬁl&gb CrocodHoC

Aonyenmpoyus
KOMIIOHEHM A ¢
pacmeopumens e

e e o

Obuyua  odsem anoama V,mn

Puc. 1.9. Xpomarorpamma cioxuol cmecn, Pa3fieIeHHOA CTYMEHYATHIM 3JI0HPOBa-
HHEM.

€ — 5AIoupYIollas CcNOCOGHOCTL 3MOeHTOB Pr—P, (NyHKTHpHAs JaHEHEHA); A
cMecH, ’

~—E — KOMOOHEHTH

== 1007

- n
P

“QN

Obwuti 08sem snwama V, ma

Puc. 1.10. Pasgenenue mertozom TPAagHEHTHOTO 3JIOHPOBaHHSA.

A, B, B — KoMnoHeHTHI H
CMeCH; g, 6 — KOHIEHTPallHH HeIl
4 DEPLIBHO CMEMIHBAeMBIX 3JI
Goslee HH3KOK (a) H Gosee wznowww_. «Mw wEOhGS@Eo# €rnoco6HOCTRI0 B COCTaBe E:ﬁﬂﬂ.ﬂw
PR 0lell B KOXOHKY. '
:oﬁoMMMMMEWmE_.WMW:oMW 2 — nocTeneHHo BO3pacTaOMuE TpagHeHT (BOTHYTasi KpHupas), 3 —
HHCXOAfWIAS JacTh MM:S WNHMM&MMN%NMM%:m» Rt o couTany SolAmag wacte MAKE, N —
. B 3aBHCAT OT COCTaBa SJIOHPYIOINEFO PACT:
(31ech OHH TMOKAa3aHE! AJIs 5/IOHDOBAHUSA C MMHEHHBIM Gmwﬁwmmﬁozv.v crmopHTeNA

COGCTBYET TaKXKe y/yYLIEHHIO PA3e]eHHsST BEIIeCTB, H NO3TOMY AaH-
HbIH METONL WIHPOKO HCHOJb3yeTcs B xpoMaTorpaduu. IlocremeHHo
MEHATb COCTAB 3JII0EHTa YA0GHO, CMELIHBAs PACTBOPHTED 6 C pac-
TBOPUTEJIEM a4 B COOGUIAIOMHXCA UHJIHHAPHUECKHX cocyxax. Pac-
TBOPHTEJIb 4 BBOASAT B KOJOHKY H3 COCYJa, CHAGXEHHOIO MemaKo
32293

pS
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H Ha3bLIBaeMOro cmecuresem. BTopo# coCyl, B KOTOPOM COAEPKHUTCA
pacTBODPHTeNb 6, Ha3HIBAIOT pesepsyapos. Ecau oba cocyla HMEIOT
OLMHAKOBYIO €MKOCTb, TO TOJydYaeTcs JIMHeHHbIH rpajueHT (npsMas
1 na puc. 1.10). Ecau pesepsyap yKe CMeCHTeJs, TO MOJy4aercs
HEMIpepHBHO BO3pAcCTAlOLIHi I'pajueHT (KpuBas Z Ha pHC. 1.10), a
ecJqH 6ojiee Y3KUM SIBJISIETCS CMECHTEJ/b, TO TPAJHEHT HelPephBHO
yMenbuaercs (kpusas 3). O6bYHO 11 XpoMarorpaduyeckoro pas-
Nesiennsi Gosee BHIrOJEH JuHeHHbIH (/) MJIH HENPEPHIBHO BO3pacTa-
ol (2) rpaaHeHrt.

MoOXHO 3afaTh TPaAHEHT KOHLEHTPAlHH, TOJSPHOCTH, HOHHOH
cuapl uau pH. Yaime Bcero mosb3yroTCsl rPajHEHTOM KOHLEHTpPA-
MM, HO eCJH 3JIOMPOBaHHe BeleTcs BOAHBIMH PacTBOpaMH, 3ajia-
JOT TaK¥Xe rpajHeHThl HOHHOH CHJILL

1.3.4. NPYTHE TUNBI KJACCH®UKALLUH MO CNOCOBY
PA3IAEJIEHHSA

XpoMaTorpaduueckue METOAb MOXHO TaKXKe KJIacCHPHUHPOBATD
B COOTBETCTBHH C THNOM NpHMeHsieMOH amnapartypbl. B pamkax rta-
KOH KJ4acCH(GHKAUHMH MHB Das3juuyaeM KOAOCHOYHYHO xpomarozpaguro
(IpoCTyl0 HJM ¢ IPOrpaMMHPOBAaHHEM TeMNepaTyphl HJH AaBJje-
HHS), KQNUAASAPHYIO, TORKOCAOUHY0 (HA 32KPCIICHHBIX CJOfX, CO-
JepKalluX CBA3YyIOLlee, HJIH Ha He3aKPeIJIeHHBIX, He COlepXKalluX
cBs3yIOlIee) HJH NAOCKOCAOURYIO xpomaroepaguro. Ecan xena-
TeJbHO NOAYEPKHYTh XapaKTep HOCHTENS HENOABUKHOH (asel, TO
Pa3IHUAIOT 6YMANCHYIO XPOMATOZPAPUIO, XPOMATOCPAPUIO HA KPGX-
Maie, Yeaaron03e WIH MOOUPUUUPOBAHHOU  Yeanionose, Ha NOAU-
amude U T. M. :

B Apyrux cayuasx ejaTeNbHO MONUEPKHYTh OCOGHIA XapakTep
TeueHHsl (as. B cyxol KOAOHO4HOIU XpomaTO2paq:uu 3JIOCHT BBO-
IAT B KOJIOHKY, 3alOJHEHHYI0 CyXHM ajcopbentoM. B  kpyeosoi
xpomarozpaduy CTapTOBas JHHMA NPOOHl MMeeT (HOPMY OKPYXKHO-
CTH; 3JI0€HT BBOAMTCA B MEHTpP, H (POHT PACTBOPHUTENA ABHIKETCH
pajuaibHO, 06pasyst paclHPAIOWIYIOCS OKPyXkHoCTb. [IpoaBHkeHHE
NOJABHXHOA (pa3bl MOXKHO YCKODHTh, Bpaulasi XpoMarorpammy B
uentpudyre (yenrpupyxnas xpomaroepadus). TlpemapaTHBHBIHA
BAapDHAHT ITOrO Npolecca MPOBOAHTCHA B LHJIHHIPHYECKOM CErMeHTe
¥ HOCHT Ha3BaHMe paduaisvHoil xpomaroepaguu. Annapar Ajs npe-
napaTHBHOH LeHTPpHGYXKHOA pajuajbHOK XpoMaTorpapuu HasbiBa-
ercst xpoMartonenTpudyroit. Xpomaroepagus Ha KAUROBUOHbIX noO-
A0ckax TpPeACTaBaseT co60i KOMOWHALMIO KPYroBOH M JIMHEHHOH
xpoMmarorpadu: cHayaja HCIOJb3YeTcs MPHHUHI KPYyroBOH XxpoMa-
Torpa)uH Ha KPYroBOM cerMeHTe, YyTOOH PaCIIHPHTL 30HBI B MOTE-
peuHOM HANpPaBJEHHH ¥ CY3HTb B HPONOJBLHOM, a JajbHeHliee pas-
JleficHHe NPOBOAMTCH NPH OGLIYHOM JIMHEHAHOM H IIapajJjesIbHOM
nepeMellleHHH pPacTBOPHTEJS. :

o

T
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1.4. COBPEMEHHAS KJIACCU®HUKALLUS THITOB
XPOMATOTPA®HH 1O XAPAKTEPY ®A3,
ME)XIIY KOTOPbIMH COBEPIHAETCSI TPOLLECC
®PPAKLLUOHUPOBAHUSA

B HacTosiliee BpeMsl M3BECTHBI XpoMaTorpagHueckne Mpomeccs
TIPOHCXOASINME IIPH YYaCTHH JKHAKOH H TBepAOil ¢bas, rasosoi 1
TBEPAOH ¢as, AByx XKHAKHX (a3 1 rasosoii u %E:Sw ¢da3. Bos-
MOXHBI H JpPyrHe KOMOHHAUHH, HO COOTBETCTBYIOLIHE nwo.pmooz
€llle He pa3paGoTaHkl H eBa JH HAHAYT NPAKTHUCCKOE NpHMEeHeHHe
ITostomMy xpomatorpaduueckHe METONBI HeATCS rJ1aBHBIM omvm..
30M Ha JBe GOJIbLIHE TPYMIE, HA3BAHHA KOTOPHIX COOTBETCTBYIOT
-ArperaTHoOMy COCTOSIHHIO NOJBHXKHON (haskl.

1.4.1, XXHAKOCTHASl XPOMATOTPA®US

, B nanHOM Merome momBHxkHas (asa npexacraBiser co60OH Kua-
KOCTb, 2 HEMONBHIKHOH (a30# MOXKeT GHITb TBep/Oe BEIECTBO HJIH
APYyras XKHAKOCTb, He CMEIIHBAIOMIASACH HJM YACTHYHO CMEIIHMBA0-
mascs ¢ :mnwome. COOTBETCTBEHHO Pa3/HYAIOT CaAEAYIOUIHE BapHaH-
Thl KHIAKOCTHOH XpoMatorpaduu: 1) xuiko-teepmodasHas u
2) KUAKO-KHAKOCTHAS xpoMatorpadus, rie HeNOABHKHAA KUAKAS

1.4.2. TA3OBASI XPOMATOIPA®HUS

B rasoBo#t xpomaTtorpadun moxsuKHON (basoit sBAsIeTCs ras-Ho-
‘CHT€JIb, a HEMOABHXKHOM (ha3oit — TBEpLOe BEIECTBO MM HeJleTyuas
®uakocte. I'asoBas xpomatorpadus moapasgpensercs Ha: 1) raso-
‘TBEPAOGA3HYI0 H 2) ras’o-KHUAKOCTHYIO xpoMarorpadHuio. .

Kak u B npensigymem cayuae (cM. pasa. 1.4.1), neneryyas Kuz-
KOCTb 34€Chb TaKXKe JI0JiKHA OBITh 3aKpelJieHa HAa COOTBETCTBVIO:
HIEM TBEPAOM HOCHTEJE, g

B NI0C/IeHee BpeMsS XHMHKH Yallle BCEro NOJb3YIOTCH KJIACCH-
<puKainei, H3JI0XKEeHHOH B pasa. 1.4. O6wscusiercsa 370 CIIEAVIOUIHM:
JJs Kax10i KOMOUHALUKMA (a3 NPUMEHseTCsl OJHHAKOBAS HIIH oxOh“
Hajd annaparypa, He3aBHCHMO OT THNIA XPOMAaTOrpaduuecKoro mpo-
mecca (pasjaesHTeNIbHAS, HOHOOGMEHHAs xpomarorpagus u T. 1.)
MeHee BaxKHBI Takxke pasiuyds B HPHHIKIE Mpoiecca @wwhma.mms.m.
¥ B 1aHHOM KOHKPETHOM CIIOCOGEe Pa3ie/eHHs MOXKET HCIOMb30OBAT.

e Gosee omHoro THna mpomecca. B rtaSm. 1.2 nokaszama B3aHMO-

* :
3ro O3HayaeT, 4YTO Ha MpPaKTHKE, CTPOro TOBOPSA, HCIIONb3YeTC s MAE\PNO-_..%A:P-

, “_ @ . NNV:—O C BH
ﬂ: _mm—::v A_-mwmmm N—VC;N_O_ Nem\mm mAmNh@ : ~\~ mAO@xNg: BbIAEJ/JeHA HEnOJ XK
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Tabauya 1.2
COKpallleHHOe
0603HauYeHHE
[1CX (FBC)
BX (PC)
TCX (TLC)
B3TCX
(HPTLC)
KXX (LCC)
JKXBI (HPLC)
B3XX
(HPLC)
KX (CC)
(PTGC)
l'asoBag ¢ nporpaMMHpo- I(“I))(gélc)

odopMJIEHHS MEeTo/la

-

TOHKOCJIOHHAA

KnaccubHkalHa no xapakrepy
KosoHounas

THN XpoMarorpadHH
KHAKOCTHas
BaHHEM TeMnepaTyphi
BaHHEM JaBJICHHSA

JaBJeHHA

BricokoaddekTHBHAS
TazoBas ¢ uporpammupo-|{I'XIIT

ITnockociofinas
BymaxHas
ToHkocaoAHAA
BricokoaddekTHBHAA
JKuaxocTHas BBHICOKOTO
Kononounas

c. 215.

BHIHK-
e HCIOJNb3YIOTCH CAefylollHe BHABLI xpomaTorpadunm (Hemnoa
b —Taegno]dmsnaa. TMoapoGuee c¢M. B cG. bepeskuw B. I,

[xunko

K. Caxonninckoro. — M.: Hayxa, 1972,

COKpaleHHOe
oGo3HaYeHHe
O®X(RPC)
I'TIX(GPC)
HUOX(IEC)
HOX(IEC)
30-

Kaaccudukanua B COOTBETCTBHH
C OPHHUHIOOM Qpollecca pasielieHHS
-{KupKo-TBEpAO] hasHas H Ta

THN xpoMmartorpaduu
noka He peaJHsoBaHHW. Ha npaktu

lenb-nponHKaOMan
PacnpesenntenbHas
Ancop6unonnas

Pacnpesennrenbasn
O6pauenHo-tdasnas
HonoobMennas

HoxoobMennast

Addunnas
Tuapodobuasn

AjcopGuvoHHas

COKpallleHHOe ‘

o6o3HaueHHe
KX (LCC)
HOKX(LLC)
JKTX(LSC)
I'X(GC)
I'X)X(GLC)
I'TX(GSC)

¢TpOro FOBOPA,
6Kax): KHAKO:

KiaccHduKauus XpoMaTorpaduuecKHx METOJOB H HX COKpaluleHHbie 0G03HAYeHHs

¢un, Ilox pea. K. B. Umyrosa m K.

Knaccudukauua no arperaTHRIM
cocToaRHsAM a3
THN XpoMmaTorpaduu
2 5t prAN xpomaTorpadHm,
Hax ¢asa yKasaHa B KBaJpDaTHHX CKO

Ycitexx xpomarorpa:

JKupkocTHas

KU KO- KUAKOCTHASA
Xuzxo-reprodasnas
Ta3oBas
Tazo-xkuakoctHas ®
Taso-reeprodasnas
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ommwvzm%hwoggwmziw:hmaxxamog%mwmpx:::v:wmhomz
COKpaleHHble HAa3BaHHsA XpoMaTorpadHuecKHX MeTOIOB. _
BaxHo, omHaKo, MpexcTaBasTh ceGe, UTO B GOJBLIIMHCTBE ciy-
YaeB KJIAaCCHQHKAUHA He SBASETCS H He MOXKET ObTh a6COJIOTHO
TOYHOH. XapakTep KOHKDETHOrO XPOMaTOrpadHyecKoro npouecea
4acTo MOXeT GHITb OYeHb CHOXKHEIM, ¥ B HEM MOTYT HCNOJb30BaTh-
Csl HECKOJIbKO PasMMUHHX NMPHHUHNOB. [TosToMy TouHas kaaccudpu-
Kallis no CxeMaM, NPHBEJEeHHHIM B pasfa. 1.2—1.4, npakTHueckH He-
BO3MOXKHa, BIPOYEM, 3TO H He 00s3aTesbHO. BaxkHee Bcero, uToGH:

Pa3jleIcHHe CMECH Ha KOMIIOHEHTH GbLI0 KaK MOXKHO Gojee apdek-
THBHEIM.

1.5. APYIrHE THIIbI KIIACCUOUKALUH .
XPOMATOIPA®HUYECKHX METOJLOB

B 3aBucumocTH or MacwiTaba pasfesneHHs MBI pasjuvyaeM aHa-
AUTULECKYIO xpomaTozpadpuio (KAYECTBEHHYIO MJH KOJHUECTBEH-
HYI0), KOrja pa6oTa BEHETCs C MaJBIMH KOJMYECTBAMII BELIECTB, H

_ 'Penaparusnyio xpomarozpaguro, HasHaueHHe KOTOPOH — moJyde-

- HHE BeIeCTB, HYXHHIX JUIS JaJbHeHIIHX Ja60PaTOPHEIX HCCeI0BA-
HuH. Kpome Toro, xpomatorpaduueckoe paspesenne moxer HpOBO-
ANTBCA B MACUITAOe NUAOTHbLIX YCTAHOBOX U B RPOMBLULACHHOM MAC-
wrabe.

Briile npu onmucaHuM pasAMUHBIX METOAOB npexnoaaranock, 4to
Xpomarorpadus sABAAETCS NEPHOJAHUECKHM NpoueccoM. OIHAKO B
Hacrosillee BPEMs Pa3spaGOTaHE TaKKe METONbl HENMPepLIBHON Xpo-
matorpadguu. Takolt mpouecc MOXHO mPOBOLHTE, HalpHMeEp, B Cu~
CTeMe, COCTOSUIEH H3 BEPTHKAJbHLIX XPOMATOTPA(pHUECKHX KOJO-
HOK, YKPEeIJIeHHBIX Ha GOKOBOH NOBEPXHOCTH BPAUIAIOUIEroCs IIH-

aunapa [27]. Ceepxy B KOJIOHKH mocTynaer 9JII0EHT, OH NPOXOJHT
J€PE3 KOJIOHKH M MOCTYNaeT B PACHOJOXEHHBE NOX HHMH COCYZBI.
Uepes OHO M3 3arpy30uHEIX OTBEDPCTHH CBePXy HENPEpPHIBHO BBO-
AHTCA PacTBOp HCXOAHOH NPoGw. B komoHKax mpo6a npu MenseH-
HOM BPAlUCHHH LHJIMHADA PA3NEJSETCA HA 30HH M BCE 30HH NPH-
06peTaloT OfHHAKOBYIO TOPH3OHTAJIBHYIO COCTaBJISIOMYI0 CKOPOCTH,
84BHUCAILYIO OT YIJIOBOH CKOPOCTH BpauieHHs. Kpome Toro, kampias
30HA TCPEMEUIACTCS B KOJOHKE CO CKOPOCTbIO, HANPABJCHHOH MO
BEPTHKAJIH, TAK 4UTO TPAGKTOPHH 30H 06Pa3yIOT COMPAJH PasiHIHO-
ro Hak/aoHa. IIpH nepeceueHHH 3THX cmHpaJeli ¢ HHKHHM Kpaem
LUHTHHIDA Kax10e OTAJbHOE BEeLIECTBO (M3 PasJMYHEIX KOJIOHOK)
BCeria momajaer B OIMH H TOT e cOOpHHIE cocyx. [10a06HBIH
- MIPHHUAN GBI TaKXe HCIOJb30BAH IJS PasfieNeHHs CMeCH Ha Men-
J€HHO BPAIAIOWEMCS NOCTABJEHHOM BEPTHKAJIbHO UHJIHHADE M3
XpoMarorpapuueckoii Gymarn ¢ 3sy6uamu CBepPXy W cHu3y {26]L
Bepxane 3y6um oTrH6anT x ocu HMJIHHJPA H NOIPyXKawT B HaX0-
-ASMWYIOCH TaM YaUIKy C 3JI0EHTOM, KOTOPHIfi BIHTHBAETCH B 6y-
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Mary # Toj [AeHCcTBHEM KaMH/UISAPHBIX CHJI ABHXKCTCS MO HeH BHH3.
.V HMKHero Kpasi L{HJHHAPA PAaCTBOPHTEJ/b KAIISIMH CTEKaeT ¢ KOH-
upgoB 3y6HoB B cGOpHEe NMpoGupKH. IIpoGy HAHOCAT ¢ NOMOLIBIO
‘Kanuaisipa Ha GOKOBYIO NOBEPXHOCTb Y BEDXHEro Kpas WHIHHApA.
AToT MeTOA M INOAOOHLIE €My MeTOJALl HeNpPepHIBHOH Xpomartorpa-
«DHH He MMEIOT NPAKTHUECKOTO MPUMEHEHHS, OHH JIHIIb JeMOHCTPH-
PYIOT BO3MOXKHOCTb HCIOJIb30BAHHS TOTO /M HHOTO NMPHHIHMNA.
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['naBa 2. Teopuss xpomatorpacum

M. HOBAK

Wncturyr ananntuyeckoii xuMuu YexocaoBaukoii
Akapnemuu nHayk, Bpro

2.1. BBEAEHME

XpoMarorpadHio MOXHO ONpPeLENUTh KaK mporiece, BO BpeMsl KO-
TOPOro XpoMartorpadupyemoe BeIIeCTBO NEePEMEILAeTCs B CHCTEME
ABYX (a3, oiHa H3 KOTOPHIX HENOJBHXKHAs, a Apyrast NOABHIKHAS.
[ToMuMo npoGaem o6uiero xapakrepa, Ml PaccMOTpUM B 3TOH ria-
B€ TOJILKO NMPOsIBHTE/IbHYI0 XpoMaTorpaduio. [Ipu cBoeM mepemene-
HHH KaxKjaoe XpoMartorpagHpyeMoe BEUIeCTBO MOCTOSHHO Nepepac-
npenenseTcs MexAay ob6enMH ¢asaMH, TaK YTO TOJbKO YacTb €ros
ABHZKETCH BIIEPe]l BMECTe C MOJBHXKHOH ¢asoir. OTciona caenyer,
UTO CKOPOCTL ABHXKEHHS 30HLI 3TOIO BEINLECTBA MEHbLIE, YeM CKO-
POCTb IABHKCHHSI NOABHXHOHA (Da3bl; NPpH HAaHHOH BeJHUHHE CKOpoCcTH
IBHXKEHHS MOJBHXKHOH (asbl CKOPOCThL ABHIKEHHS 30HBI IPONOPIHO-
HaJIbHA Jl0Jie OBIUEro KOJHYECTBA XPOMATOrpadHpyeMoro BellleCcTBa,
HaxojseRcs B MOABHKHON (ase. ITa HOJS 3aBHCHT OT KOHCTAHTHE
bacnpenenieHHs BellecTBa B CHCTeMe ABYX (ras; c/el0BaTeJbHO, B
AaHHOH XpOMaTOrpaduuecKoil CHCTEME 30HHI IBYX BELIECTB C pas-
JMIHBIMH KOHCTAHTAMH DacClpefesieHHs] JOJKHHE NepeMerarses ¢
PasnMuHEIMHU CcKopocTsiMH. IlockoubKy B Xome mepeMmelieHHs o6e
SOHBE! PACIIHPSAIOTCA, TO MX HEJb3Sl PA3PelHThb, €CH PasHOCTb KOH-
CTaHT PaClpeAeJeHHs CIAHIIKOM MaJa.

Brezpennuii B XpOMaTorpaguyecKyio CHCTEMY pPacTBOPeHHBIH
KOMIOHEHT GLICTPO paclpefelsieTcs MeXAy o0euMHu tdasamu, H Ha
KaKO€-TO BpeMsl B CHCTeME YCTAHABIHBAETCS COPOLUOHHOE PABHO-
BecHe. OHAKO JBHXKEHHE NOJBHKHON ¢basel HeupeprIBHO HapyIIa-
er ero. [Ipeanonoxum, uto pacrsopenHoe BeIIIeCTBC, COJAepIKalleecs
B ONpeAesIeHHOH KOHLEHTPAUHM B HENOJIBUKHON thase, nepeHocur-
¢ 3 00JIacTH, Iie 3Ta ero KOHUEHTPALHsl HaXOAHTCA B PaBHOBE-
CHH C KOHIEHTpalueH B HENOABHKHON (ase, B Ty 061acTb, rle KOH-

-UCHTPAlMs €ro B HemoJABHXKHOH ¢ase MeHbine. B pesyJbrate B Ie-

pelHeR UYaCTH 30HH KOHUEHTPALHS PacTBOPEHHOTO BeUECTBa B
TIONBHXHOH ¢ase Bcerna Bbille PaBHOBECHOM KOHLeHTpanuu, GJaa-

rozapsa uemy COBEpIHAETCA Nepexon PacTBOpEHHOro BeHiecTBa U3
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MOZBHXKHOH (ha3hl B HENMOABUKHYIO, T. €. cOpOIMsA ero. B sanHe# ua-
CTH 30HH CO3[aeTcs oOpaTHOe NOJOXKEHHE, MOCKOJbKY CMeCh, mep-
BOHAUAJHLHO HAXOAMBIIAACH B PaBHOBECHH C HEMOJBHXKHOH (asof,
3aMelaeTcss B NMOABHKHOM (pase HAa cMechb C MeHblIeHd KOHIEHTpa-
HHedl PacTBOPEHHOrO Bel[eCcTBA, B PE3yJbTaTe Yero BEIIECTBO Inepe-
XOAHT H3 HENOABHXHOH ()a3bl B NOABHXKHYIO, T. €. NMPOHCXOAMT Je-
cop6uus. Ciea0BaTebHO, TAE-TO B LEHTPE 30HBI He J0JIKHO OHTb
#H IPEeHMYILECTBeHHONR aJcopOuUM, HH NPEHMYLIeCTBeHHOH necopb-
LHH, T. €. 3JeCh BO BCE BPEMs IepeMeLICHHs 30HBLI MOCTOSIHHO CO-
XpaHsercsi COCTOSHHe, GJu3Koe K paBHOBecHIO. B mocaenyiomux
pasjenax Mb NPOBeleM KOJHYeCTBEHHHIH aHaJH3 TaKOH CHCTe-
MH (BCe HCNMOJNb30BaHHHE HaMH OyKBeHHHe 0603Ha4YeHHs JaHH B
HayuaJjie KHHTH).

2.2. OBILEE ONNUCAHHUE XPOMATOTPA®HUYECKOIO
NPOLECCA ;

9.92.1. MATEPHAJIbHBIA BAJIAHC PACTBOPEHHOTO BEUIECTBA
‘ B XPOMATOTPA®HUYECKON CUCTEME Y

PaccmoTpuM xpomarorpaduyeckyio CHCTeMy C OlpeleseHHHM
couerandeM ¢asz (OKTX, XOKX, I'TX, I)KX —cum. Taba. 1.2) u ¢
N06BIM HX pacrnosioxkeHHeM (KOJOHKA HJH IJIOCKHH clofi), B KOTO-
poit Teuer MoABHXKHasA (paza M mepemelaeTCs 30HA PAaCTBOPEHHOTO
seliecTsa i. IIpeAnoJioxuM, 4TO NOABHXKHAs (asa H PacTBOpPEH-
HOE BEIeCTBO IepeMeuIaloTest BAoAb ocH 2 (puc. 2.1). IpeacraBum
cebe B 3TOH CHCTeMe JBa NONEPEUHBIX CEeYeHHsdA, NPOBEJCHHHIX Mep-
flIeHAHKYJISPHO HANPABJEHHIO TEUEHHS, KOTOPBIE OrpaHHUIHBAIOT 3Je-
seHT o6beMa GeCKOHEUHO MaJjofi TOJIIHHBE dZ2 ¢ TJOIAAbI0 NoIe-
peudoro ceueHus A. B 3Ty nuoumans BXOAAT NJIONIAJLH, 3aHATHIE IO-
ApHKHON ¢asolt (An), HemOABUKHEIM copGentoMm (A;) u Hemo-
JIBHXKHBIM MHEPTHLIM HOCHTEJEM, ecjiu TakoBoii umeercs (Aj). Ta-
xKum obpasoM, A=A,+A;+Ar. O603naunM 0O6LLYI0 KOHIEHTPAIHIO

i{pacTBOPEHHOTO BeNIECTBA B CHCTEME C;, 4 KOHLUEHTpalu¥ ero B 1o-

ABUXKHON M HENOABMKHOA (pa3axX COOTBETCTBEHHO Yepe3 Cim M Cis.
Bcee 3TH KOHUEHTPALKH ABIAAIOTCS QYHKUHSIMH BPeMEHH ¢ H MOJIOXKe-
nus 2. Temepb paccMOTPHM BesauunHy ON;/0f, XapakTepH3YIOILYIO
#i3MeHeHHe BO BpEMeHH OOIlero yucja MoJed pacTBOPEHHOro Belle-
C€TBa B paccMaTpHBaeMOM sJjeMmeHTe o6bema. Ecau c; BHpaxeHo B
MOJfAX Ha eAMHHIY o6BbeMa, a o6beM PacCMAaTPHUBAEMOro SJeMeHTa
pasen Adz, To

@2~\@N“~&A®Q«\Q® &N. Aw.mn
3T0 H3MeHeHHe MPEACTaBJASET COGOH Pa3HOCTh MEXAY NOTOKOM pac-

TBOPEHHOI'O BEIECTBa i, BXOASIUHM B 9JieMeHT o0beMa gyepes ceue-

. OTIACBIBAIOTCA TaKHUMH COOTHOLUEHUSIMHU
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HHe NpM 2, H NMOTOKOM €ro, BHIXOJAINHM Yepes CeueHHEe, COOTBETCT-
Byioniee 2-dz (06a MOTOKa BHPAXKEHH B MOJSX Ha eIUHULY 00D~
ema). B nozasuxnoit (pase mepenoc pacTBOpeHHOro BeimecTBa ocy-

!

Jtrans) —> [im] b= S, gy (trans)

S (dif,m) A.IM .\\S»ﬂ.% "Al,\N. (dEm)
.~ o /\\\/\_\\ S bl

2 z+de DF

Humn.w._.Oxmzwzsmv:mav:o_,oouammomvmnemouommogxoznomom._.»w mooavw-
HKaeMoM 3jieMeHTe OObeMa XpOMAaTorpaduuecKofi CHCTEMEL s
DF —- panpasiieHHe TeueHHs HOABHKHOM taser; ¢; —obmas KOHUEHTpalus PacTBOPEHHOTO

KoM : I
OMROHEHTA B CHCTEME; €; ,,,4, H C; ,— KOHNEHTPAaLHH B NONEPETHHX CeUCHHSX 2+dz u
wwam“.w“m_:sm”um_o%oﬂwuwnmummsﬁuwawﬂwmew..moxon CHCTeMe 3JIeMeHT 06beMa GeCKOHEeYHO MaJofl
L HEeHHA NEePNEHAHKYAAPHBL HaNPaBASHHIO ABHIKER KHO]
HS TIOAB
M.mmr.. ¥ HX naomamu pasHH A. dTa niomwagzs CEeYCHHs CJIaraercs M3 NJoBLaned ,Lh,mwn =o.m
1 3aHATBIX COOTBETCTBEHHO NOABHKHOA asoft, copGenTom (HenomBHXKHOR Guu@g n," E:W.m.,
NW& ummmoﬁnwﬂwﬂwﬁo& RORNOXKKOR copGenra. CumBonamu [iml, [is] u I o6ozHatens oe,oa‘wwqowm.mwr
89 Dac ::ﬂ 4ﬂom BEWCCTBO B MOABMXHOH (ase, pacTBOpeHHOe BellecTBO B HEMOAEHIXHON
dase # ¥ :u: m% DOANOXKKa. J(trans), J(dif, m), I(dif, s) — notoku maccni PacTBOpeHHOro
Semects; mwwzvh HIKGHHH Hepes NOMepevHbie CeYeHHs] ¢ abCUUCCaMH 2 M 2+d2 (K4K NOKa3st-
Baic n:eﬁv o). MOMMWEMSWM,MMM B ﬂmwwaﬂwam :%umzmﬁm?m NOABHAKHOA (askl .H DPOAOAL-
CHTE, a J(m#2S) — noToxk maccul pacTBOpeH . ]
HOT
Uepes rpasuny pasfiena ¢das B 3jJeMeHTe 06BneMa (T. e. nowamxomm%m :o..,%_cuaﬁonawn

WECTBAACTCA KaK BCJACACTBHE IBHMKEHHA caMOil dasH, Tak u Besex-
CTBHE MNPOAOMbHOR nH(GY3UH, a B HemOABHIKHOI tase ToabkO B
pesysbrate nupdysun. IToToku, 06ycaoOBNEHHbE ABHKEHHEM dasn

£

o U -— CKO
NOABHKHON (ashi): ( POCTE  ABHACHH
.\N AN\ng”\&:aEQNS. AMMV

I o1de (aNS) = Ayt €3+ (90, /02)di2]. 2.3)




42 I'JIABA 2

JuddysHoHHbE TOTOKH B NMOABHXKHOA (Dase ompenensiioTCs U3 cie-
AYOLHX ypaBHEHHH:

J (dif,m)=—A,,D,(0c;,/0z), (2.4)
Jpigz (dif, m) = —A,,D,, 1(0¢;,,/02) -}- (0%, ,,/02%) d2]. (2.5
Jas nuddy3HOHHBIX NMOTOKOB B HETOABHXHOH (¢ase NPHMEHHMBI
aHAJIOTMYHBIE BBIPaXKECHHS
J, (dif, s)=—A,D, (0c;,/0z), (2.6)
I,y 42 (dif, 8) =—AD, [(0c;[02) -+ (0%¢;/02%) d2]. 2.7
Takum o6pasom, BeauuuHy ON;/0f, sajnaHHylo ypaBHenueM (2.1),

MOXHO OIIPEACJHTL KakK
_ ON, /0t =3J,—3J ,, 45, (2.8)

HTO. C %am,_.o? ypaBHeHu# (2.2) u (2.7) naer
T a ON Ot =—A L (363,,/02)02+ A Dy (0%, /027 dz+
; 1+ AD, (0%;,/02°) dz. (2.9)

Msmenenne uucaa moJseft ON;/0t ciaraeTcss H3 H3MeHEHHH, MPOHC-
XogAIHX B EOPWE%EO& H HEIOJABHXKHOH %Nwmx. T. €.

A (0c,/0t) dz = A,, (3c,,,/08) dz+ A, (3c;/t) dz. (2.10)

Peuas coMecTHo ypaBHeHus (2.9) u (2.10) u aens NOwIeHHO Ha
npoussefeHue Adz, nonyuaem

@,, (0cym/0t) + D, (Oc;,/0t) = —D 1 (0c;,,/02) +
+®,,Dy, (B2i/022) +® D, (0°¢,,/02%),  (2.11)

rie ®m u O;— L0JH TIONEPEYHOTO CCUCHHS, 3AHATHIE COOTBETCTBEH-
HO noJABHXKHOH $a3oii u copbeHTOM ?m:onmx%mco: tdazoit). Takum
©o6pasoM, ypasHeHHe (2.11) npeacrapaser co0oil ypaBHeHHe Mare-
‘puanbHoOro 6asaHca, OTHECEHHOE K eMHHIE 00beMa CHCTEMBL. Ecan
Pas3fenuTh BCe WIEHB 3TOro ypaBHeHHsi Ha Dy, TO OHO MPHMET Cle-
JVIOUIHHA BHA:
@QNS.\Q\ ITAem\eSv AQOE\QD =—U AQQNS\QNV .T USAQwQNS\QNmV l_l

+(@,/®,,) D, (0%;,/02%). (2.12)

QOuesnnno, uto oTHoweHHe O,/@, TOKIECTBEHHO OTHOLICHHIO
As/A,, a Benuunna @,, TOXKIeCTBEHHa oOI[eH MOPHCTOCTH &, TaK
e, HanpuMep, Ajs aicopGunonHolt xpomarorpadun (JKTX, I'TX)

O,=1—e u OJO, =(l—¢)e.
VYpasuedne (2.12) comepXKHT JBe HEH3BECTHbIE BCIHUHHEL, Cim

¥ Cis, MO3TOMY [JIsi €ro pelleHHs: Heo6XOAMMO elle OAHO He3aBH-
cHMoOe ypaBHeHne. DTO ypaBHeHHe MOXKHO IOJIyYHTb, pacCMaTpHBast

R N
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[ICPEHOC MAaCChl PACTBOPEHHOrO BEIECTBA MeXAY ABYMS (ha3aMH.
Takoit mepenoc Bhipaxaercsi mnoTokom J(m==s), HanpaBJieHHEe H
IIJIOTHOCTL KOTOPOr'O 3aBHCAT OT 3HAKA M BEJHYHHBI OTKJIOHEHHS OT
paBHOBecHs. BO3MOXHOCTL NepeHOCAa DPacTBOPEHHOTO BELIECTBA H3
}assl 1 B dpasy 2 o6ycJIOB/IeHa PA3HOCTHIO MEKIY (dbakTHIeCKOH KOH-
IeHTPalHe#l PACTBOPEHHOrO BeliecTBa B (aze | U TAKOH KOHIEHT-
Paluell pacTBOPEHHOTro BellecTBa B 5TOM (ase, KOTOPasi HAXOAUIACH
Obl B PaBHOBECHH C KOHIEHTpauHei ero B dase 2. Teuenne pacTBo-
PEHHOrO BELIECTBa Yepes eJHHHIY NOBEPXHOCTH pasiena (a3 3ama-
€TCS BHIpaxXeHHeM )

Eleim—(css/Kp)l,
rae §— KooUUUEHT nepeHoca PAaCTBOPEHHOrO BELIECTBA, a Kp
OoIpezensercs: BolpaxKeHHeM

NAD“AQMm\QmSVQ.

NPHIEM HHAEKC eq O03HAYAeT, UTO Cys U Cim NPEACTABISIOT cOGOM
PaBHOBecHEIe KOHUEHTpauuH. Eciu x — nuomans nosepxsoctn pas-
Aena (as, MPHXOAAILAACS HAa eNHHHLY obbeMa XpoMaTorpaduue-
CKOH CHCTEMBI, TO B HallleM 3JeMeHTe o6beMa Adz moTok J (m==s)
paBeH Ex[cim— (cis/Kp) ]Adz Moneit B enunnny spemenn u

A (0c;/0t) =Ex [y, — (C;5/K p)] Adz. (2.13)

Ionenus ypasuenue (2.13) nouscuuo na Adz (T. e. Takxke OTHecs
€ro K elHHHLe 06beMa CHCTCMbI), MOXKHO NPHAATD €My BH[, cOBMe-
CTHMBIH ¢ ypaBHeHHem (2.12):

0¢;5/0t =& [, — (¢, 5/ K p) )/ Ds. (2.149)

B HauanbHHIT MOMEHT B KOJIOHKE PaCTBOPEHHOE BeIecTBO oeoﬁd»-
BYET, T. €.

Cm=0C;s=0 mpu 0<z< 00, #=0.

BBoasT ero B KOJIOHKY B BHJE KOHIIEHTPAaLlHOHHOI'O UMNYJbLCA ¢ KOH~-
UEHTPALHEH Cim, 0, IPOJOJIKHTEIBHOCTL KOTOPOIro paBHa Of, T. e.

¢im=0 npu ¢>68, 2z=0;
Cim=Cim,o pa 0L <8, 2z=0.
Ecau B YPaBHEHHH (2.12) npenebpeun cjaraeMeM

(Ds/®:n) D (0%¢15/022), TO cucrema ypaBHeHH# (2.12) u (2.14) nme-
€T PELICHHC TIPH yKAa3aHHLIX KPAEBBIX YCJOBHSX H HEKOTOPHIX JO-
IIOJHATEbHBIX TpeAnosoxenusx [5, 15], npu z=L (L — nnuna

Xpomarorpaduyeckon KOJIOHKH) 35TO peLieHHe OPHHAMAET CJEAVIO-
LIHA BUA:

Cim,. = |Ni/@pluo, V 2] exp[— (tg— 1202 (2.15)
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Taxoe pelieHHe HMeeT CHJY IPH YCJIOBHH, uTo 8/ fsz Bpems yaep-
XKUBaHHUst Ip H CTAaHXAPTHOE OTKJIOHEHHE O, KOTOPLle BXOAAT B hop-
Myay (2.15), onpeAendioTcs NPUBEACHHLIMH HHXKE COOTHOIICHHSMHU:

o tp=L(14+k)/u, (2.16)
0,.2=2LD_, (1 4+Fk)?/u®}-2LD, k?/Enu, 2.17)

T/ie K — Tak HasbiBaeMbl#t KO3 HIUHEHT eMKOCTH™,

. k=Kp0,/0,,. (2.18)

KonuenTpannoHnelfi npodn/ab, ONHCHBAEMBIH ypaBHECHHEM Am.ava.

npeACTaBJIeH CXeMaTHIeCKH Ha puc. 2.2.

26,

P

N.a : 4

so.w.m.Nom:mmav»pxozmzm%oemhwvmoqwowmmmanmeooammw:opmximon
e . -thaze y BHXOA H3 KOJOHKH. ~

¢t —npems; Ip — BpeMs YAEPKHBAHHA; Oy — CTAHRKAPTHOE OTKJIOHEHHe ?o.@Exv::w MHKa Ha
¥POBHe TO4eK TeperwGa), ‘BhipaxkeéHHOe B eAHHHIAX BPEMEHH; Cim, ¢ — KOHIGHTPALlHS PACTBO-

PEHHOrO BellecTBA B NOABHxKHOM ¢dase y BhHIXOZa H3 KOJOHKH Ha DacCTOAHHH L oT craproBoft
JIMHAH XPOMAaTOrpaMMsl.

" Ecsau BAHSIAHE KOHEYHON BEJHUYHMHH CKOPOCTH HOCTHIKEHHS PaB-
HOBECHS NPeHeGPexXHMO Majo (T. e. €CJH CKOPOCTb JBHXKEHHA MNO-
JABHXKHOH (pa3n oueHb HH3Ka), TO MOXKHO NpPeJIOJIOKHTb, YTO pPaB-
HOBECHe CYIIECTBYeT Ha BCeil IJIOIIAAM 30HHl, H peLIaTh ypaBHEHHE
(2.12), yunThiBas BBIpaXKEeHHE, ONHCHBAWILIEEe NPOLOJNbHYI0 AuDDY-
3UI0 B HENOABHXHYI0 (asy. B sTom cayuae HEOGXOJHMO JAONOJHHTDH
npaBylo 4acth ypaBHerus (2.17) ans o;2 Boipaxenuem 2LD k(14
) 2.

CraHnapTHOe OTKJOHEHHe, BhIpAXKeHHOe B EAMHHNAX AJHHB
(oL), ¥ cTaHZapTHOE OTKJOHEHHE, BEIPaXKeHHOE B €/MHHIIAX BpeMe-

. * B coBerckoii Hay4HOH JuTepaType k Ha3HBAIOT TakXe Ko3(duiHeHTOM H3-
BJedenusa. — IIpum. peo.

.
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HH (0:), CBSI3aHH MeXAYy cOB0#H COOTHOLIeHHEM

fIO3TOMY, pellas COBMeCTHO ypaBHeHHs (2.17) u (2.19), MoxHO mo-
JYYHTbL YpaBHEeHHe

6%, =2LD, Ju—+2LD, k2uftx (1+ k)2, (2.20)

KOTOpO€ MPH HEOOXOJHMOCTH MOXHO JONOJHHTH ujenoM 2LD.k/u.

[Ipu BHIBOAE 3THX pELICHHH MOJAPA3yMEBAETCSH, YTO U, Cim U Cis
NPeICTaB/IAIOT COGOA BeJNHYHHE, YCPeIHEHHHIE 10 BCeMy IONepey-
HOMY CEUYEHHIO NOTOKa, UTO H30TepMa cOpOUMH JHHEHHA M 4YTO BCE
napaMeTpH, BKJIOYas #, B ypaBHeHHsAX (2.12) u (2.14) nocrosHHH
BIOJb NyTH NepeMelnenus Bemectsa. OTCIORA CJeAYET, 4TO MOJY-
49eHHOe pelleHHe B JOCTATOYHOH Mepe CHPaBeNJIHBO TOJNBKO IS KO-
JIOHOYHBIX CHCTEM C HeCXKHMaeMo# NMOABHKHOA (asoil.

2.2.2, MOLEJDb HAEAJBHOTO JIHHEAHOIO
XPOMATOTPA®HYECKOTIO NPOLLECCA

IIpeacrasnenue o6 uaealbHOM JIHHEAHOM XPOMAaTOrPadHUECKOM
npouecce [20] BHBefeHO ¢ HCHOJL30BaHHEM MOAENH, o6iaajalouieii
CelyIOIINMH XapaKTePHCTHKAaMH: a) DPaBHOBECHOE paclpejesicHHe
pacTBOpPeHHOro BellecTBa MeXAy obeumu daszaMu gocturaercs: Gec-
KOHEYHO GbICTPO, 6) Ko3hdHUHEHTH NpoaoJbHOR aHdOYy3uH pac-
TBOPEHHOro BeluecTBa B o6eHX (hasax paBHB HyJIO, B) H30TepMa
COpOUHH CTPOrO NHHEHHA M I') TeYyeHHEe NOABHIKHON (asbl MOZOGHO
ABHXKEHHIO TOPiHs. XOTA 3Ta MONEJb COBEPLIEHHO HepeaJbHa, OHA
OKa3aJach MOJIE3HOH, NMOCKOJbKY MO3BOJIMJIA NMOJYYHTh B NPOCTOI
¢dopMe OCHOBHYI0 MH(QOPMAIHIO OTHOCHTEJBHO XPOMAaTOrpadHyecKo-
ro yAep:KHBaHHA.

B cOOTBETCTBHH € NEpeuHCNEHHHIMH XapaKTEPHCTHKAMH MOJe-
Ju Dp, v Ds paBHB HYMO, Cis=KpCim B M060H TOYKe 30HH, rIe Be-
JguyrHa Kp cTporo mocrosiHHa, a BEJHUHHA u aGCOMIOTHO MOCTOSHHA
BO BCEM IIONEPEYHOM ceueHHH NMOTOKA. IIpu stom ypaBHeHue (2.12)
NPHHHMAET CJAeNYIOIUA BHA:

0y /0t + (D /D) (Oc,,/0t) = —udcy,, /02, (2.21)
a’'BMeCTO ypaBHeHHs (2.14) noJyuaem
@Qmm\@&”\ﬂb@ﬁma\mww. AM.MMV

Pemast coBmectHo ypasnenus (2.21) u (2.22), nomyuaeM ypaBHeHHe
(9c;,,/0t) (1 k) =—u (dc;,,/02), (2.23)
KOTOpO€ MO CymeCTBY NMpejcTaB/isfer co60d MareMaTHyeckoe oOmpe-

. leTIeHHe HJeaNbHOro JIHHEAHOTO XpoMaTorpadHIeckoro mpouecca.

Peurenne ypasHenns (2.23) NPHBOAHT K OCHOBHOMY YPaBHEHHIO
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yaepxuBanua (2.16), KOTopoe MEI NOJYYHJIH AJS TepPeMElIeHHSs
KOHIIEHTPallHOHHOI0 MAaKCHMyMa 30HBI, HCXOAS M3 MOJENH HeHJje-
anpHOrO JIHHEHHOro xpoMarorpaduueckoro mpouecca. KomneyHo,
aHaJIM3 MOJEJH HAEAJbHOIO JIHHEHHOro XpoMaTorpaduueckoro mpo-
mecca He jaetr HUKakoi HHGOPMAUHH O PACIIMPEHHH 30HH, NMOTOMY
4TO B 3TOH MoJenu BooOlle He pacCMaTPHBAIOTCS (PaKTOPH, ompe-
AeJISIIOLIHE ee PACIIMPeHHe; B YCJOBHSX HAEAJBbHOrO JHHEHHOTO
XpoMmaTtorpacduueckoro mnpouecca HadaJbHBIH HPoHIbL KOHIeHTpA-
HHH JOJIKEH NepPeMellaThCsd, COXPaHdAs CBOI (OpMy, C TakoH XKe
CKOPOCTBIO, C KOTOPOH IiepeMeHiaeTcsl IEHTP 30HHI B YCJIOBHSIX He-
HieaJbHOTO xpoMarorpaduueckoro mpouecca (Gonee cTporuii aHa-
aus [19] Momenu HemgeasbHOro xpomarorpaduueckoro mpouecca
NIOKa3HBAaeT, YTO BEJHYHHA BPEMeHH YIEepXKHBAaHHA He SBJAETCH
MOJIHOCTBIO HE3aBHCUMOH 0T (aKTOPOB, ONPEENSIONIMX pacliupe-
HHE 30HBHI).

2.2.3. YPABHEHHUS YA EP)XHWBAHHS

OcHoBHOe ypaBHeHHe (2.16), ompexessiiollee BeJHYHHY BpeMe-
HH y[epXXHBaHHS, MOXKHO BHIPa3HTh pPa3JHYHHM o6pasoM. ITockosn-
Ky CKOPOCTb Ne€PeMelieHHsI MaKCUMYMa 30Hbl 4; paBHa L/fg, MBI MO-
JKeM 3aIMuCaTh, YTO

uyfu=1/14-k)=R, (2.24)

rie R — ¢akrop 3amasaniBaHHA [16], KOTOPHIA C H3BECTHHIMH Oro-
BOPKaMH PaBeH BeJHYMHe Ry, HCNONb3yeMOH IJA BHPaXKeHHS 3a-
Na3AHBaHHA B IJIOCKOCJOHHEX XxpoMarorpaHYecKHX CHCTEMax.
OtHomenue L/u npelcTaBaser co6oil «<MepTBOE» BPeMs 3ana3ibiBa-
HHA fp, IOSTOMY

te=ty (14-£). (2.25)

YMHOXKas NMOUNEHHO 5TO PABEHCTBO Ha OGBEMHYIO CKOPOCTh ABHXKE-
HHsl TMOJBHXHON (asnl (Fu), moayyaem cieayioliee COOTHOLIEHHE:

Ve=Vy (1+4), (2.26)

B KOTOpOM Vg H Vi — COOTBETCTBEHHO 06beM yAEPXKHBAHHA H
«MepTBHIH» 06beM noABMXKHOH ¢a3pl (moapasyMmeBaercss 06bEM
noABukHOA (asn B AByXdasHoi cHcreme). Ilockonbky k=
=Kp®Ds/®pn=KpAs/Awm W B OZHOPOAHOI cHCTEME  (KOJOHKE)
AJAm=V/Vm (rne Vm=Vuy), T0o Bopaxenne (2.26) MOXHO 3amu-
caTh B TAKOM BHJeE:

ﬁ\mm”ﬁ\g IT.NAUﬁ\m. A&.M.Nv
W3 storo ypaBHeHHS CJeLyeT, UTO ,
Kp=Vg—VIV,=V'g/V.. (2.28)

4
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O6beMbl a3 (B 4acTHOCTH, 06beM IOABHIKHON ¢dasel B rasosoi
XpoMaTorpagui) 3aBHCAT OT IABJEHHS H TEMIEPATYPH, IOITOMY
ypasHenus (2.16), (2.26)—(2.28) oxHO3HAuHBl TONLKO NpH ycJo-
BHH, 4TO COOTBETCTBYIOIIHE CKOPOCTH H OOBeMbl ONPENENEHH IPU

TeMNEpaType KOJIOHKH H CPelHeM JaBJeHHH B Hell. Bosee nonpo6uo
3TOT BONPOC paccMaTPHBAaeTCs B pasf. 2.4.

23. PAILHOHAJIbHOE ONMUCAHUE MOAEJH
HEUJEAJIBHOTO JUHENHOTO
XPOMATOIFPA®HYECKOTO NMPOLECCA

B Hacrosiliee Bpemst TOuHOe peleHHe HJIsi MOXEJH HeHIeaJbHO-
TO JIMHEHHOro XpoMaTorpaduyeckoro mpouecca He noJayueHo, OxHa-
KO paspaloTaHbl MPUO/IHKEHHBIE METOMH [7, 8], nossoasomue
0XapaKkTepH30BATH 3Ty MOAE/b Ha OCHOBE aHAJIH3a MEXaHH3Ma XpO-
Marorpaduueckoro mpouecca. JTOT NOAXOX BeCbMa IPOCTO HNPHBO-
AHT K KOJHYECTBEHHOMY ONpeNesIeHHI0 MOHATHSI XPOMATOrpaduie-
FO yNepXKHBAHHA H MO3BOJSAET IOJNYUYHTh HE3aBHCHMOE ONMHCAHHE WH-
AHBHYaJIbHBIX (DAKTOPOB, -ONPEEIAIOMHKX PACITHPEHHE 30HbI, KAK
OyHKUHA (GH3HYECKHUX CBOACTB cHCTeMBl. OTHOLICHHE CKOPOCTH me-
PeMEeIeHHsl LUEHTPA 30HBI K CKOPOCTH IBMKEHHS BCEH MONBHMKHON
¢asnl (4;/u=R) onpenensierca cpeaHeit BEPOSATHOCTLIO HAJHYHUS MO-
JIEKYJ1 paCTBOPEHHOTO BeIlleCTBa B TIOABHKHOH dase, T. e,

>\~.S\Q<::+>\~..,.v ”DS\QNS,\TDmv “:N\:"b.
IMockonbKy tim-ttis=1p,
NigINim=t;/t;m =k U uy=L/ty,

TO, CNENOBaTeNIbHO, tp=L (14-k)/u, T. e. onsts noJIyyaeTcss OCHOB-
HOe ypaBHeHHe yAepxHBaHHs (2.16).

(2.29)

2.3.1. PACHIHPEHHE XPOMATOIPA®UUYECKOU 30HDBI

B s1OM paszene Mbl HemocpexcTseHHO PacCMOTPHUM BHIpaKeH-
HOE€ B €IMHMUAX JJIHHBI CTaHAAPTHOE OTKJOHEHHE [cM. ypaBHenue
(2.19)] B Kauecrse MepHl PACIIHPEHHS 30HBI, IPHYEM PajH KPAaTKO-
CTH ONyCTHM HHAeKC L B 0603HauYcHHH oy, Pacuinpenue 3085 BHI-
SbIBAETCH HECKOJbKUMH (DAaKTOpaMH, KaXKIblH u3 KOTOPBIX BHOCHT
ONPE/ICNCHHEIN BKJaJ B CYMMapHOe pacuIHpeHHe. Teopust nokassi-
BAET, UTO KBAAPATHl CTAHAAPTHBIX OTKJIOHEHHH (T. €. BeJHUHHDI JLHC-
HEePCHH), COOTBETCTBYIOLIHE BhI3HIBAIOIIHM pacllHpeHHe MHAHBHIY-
aJbHEIM (aKTOPaM, NPHOMUKEHHO a/IHTHBHLI [3], onnako B psge
C/lIydaeB HEKOTOPBle (DaKTOPH], BHI3BIBANOIIHE paciiipeHHe 30HLI,
3aBHCAT OLHH OT APYroro, TaK 4TO XapakTep CYMMHPOBAHHSI COOT-
BETCTBYIOLUHX CJIaraeMblX OHCIEPCHH OTJAHYAETCS OT HPOCTOro CJIo-
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&KeHust. [l 1OCTaToOuHO NOAPOGHOrO ONHCAHHA PACIIHPEHHS 30HHI
B o0uieM ciyuae HeHAeaJbHOro JHHEAHOrO XPOMaTOrpadpuuecKoro
mpouecca HeOGXOAHMO PacCMOTPeTh CeMb (PaKTOPOB, OT KOTOPHIX
3aBHCHT 3TO pacluHpeHHe. JTH (aKTOPH: A — HEOLHOPOXHOCTL Te-
YeHHs] TIOABHIKHOH (ashl, B,, — npoxonbHas [udPysHs B NOIBHKHONK
dase, B;— npogoasHas nuddysus B HeMOABHKHOM dase, C,, — He-
PaBHOBECHOCTb B HENOABHKHOH (pase mpH aAcopGIHMOBHOA XpoMa-
Torpaguu, Cg— HEPABHOBECHOCTb B HENOABHKHOA (hase mpH Xpo-

MaTorpaduu ¢ Hacaako#l H XHAKHM copGentoM, C,, — HepaBHOBeC-

HOCTb B NOJABHUXKHOH ¢ase, Haxoasumefcss MeXAy UYaCTANAMH, M
Crn* — HepaBHOBECHOCTb B MOJBHXKHOH dase, HaxomsmenRcs BHYTPH
YacTHI, T. €. B HX nopax. CoOTBeTCTByIOLIHE CIaraeMbie AMCICPCHH,
KpOMe NOC/JIeHero, MOXKHO ONHCATh CAEAYIOIHMH COOTHOIIEHHAMH

(cM. cmHcOK 0Go3HayeHuil, NPUBEJCHHHH B HayaJe KHHTH): “
(A= 2M,L, (2.30)

0 (Bp) =2¥.DpLiu, 2.31)

6® (B)) =2y,D.L (1— R)/Ru, (2.32)

62 (C,)=2R (1 —R) Lufk,, : (2.33)

0®(Cq)=9R (1 —R)d*Lu/D,, (2.34)

¢?(C,) =0d?,Lu/2D,,. (2.39)

Ionpmxnas dasa BHYTPH NMOp ABAAETCH 3aCTOMHON, TAK YTO BKJAK
HEPaBHOBECHOCTH STON 4YacTH NMOABHXHOR ()asH B paciiHpeHHe 30-
Hbl OTJIHYAE€TCA OT BKJaJAa, BHOCHMOIO HePaBHOBECHOCTbIO NOABHXK-
Ho#t ¢asH, TeKymeli B NPOCTPaHCTBE MeXAy uyactHmamu. Ias gac-
THl cepHueckoii GOPMH CHpaBelJHBO TAKOe cOOTHOweHHe [9],
ONMCHBAIONIEE CeAbLMOE claraeMoe AHCIEePCHH:

o? (C*,) =[(1 —®,R)Y30V,, | —®,)d*,Lu/D,,.  (2.36)

OTHoCHTeNIBHHA BKJAJA KaXJOro M3 OTASNbHHX (DAKTOPOB pacillH-
PEHHS 30HH, a CJEROBAaTENbHO, H XapaKTep COUETaHHsi COOTBETCT-
BYIOUIUX AHCNEPCHH 3aBHCHT OT MPHPOAH XpoMmartorpadHueckoft cu-
cTeMBl. BiHsHMEe HEOAHOPOZHOCTH TeUEHHs MOABHUIKHON ()ashl M BJH-
siHHe HePaBHOBECHOCTH B TeKyulell NOABHXKHOH (ase B KaKOH-TO CTE-
MEeHH KOMIEHCHPYIOT APYr ApPYyra, Tak UYTO pPe3yJbTHPYIOILEe cJa-
raeMoe NHUCIEPCHH, OOyCJOBJIEHHOe STHMH IByMs (akTopaMw,
0?(A, Cn) ompefensieTcs C IOMOLIBIO CJAELYIOUIEr0 COOTHOIICHHS
[10]: :
6?(4,C,)=1/[1/0%(4) -+ 1/0? (C,)]. (2.37)
ITpx BO3pacTaHMH CKOPOCTH TEUEHHs MOABHKHON (a3l BeJHUYHHZ

0?(A, C») TpHHHMAaeT IOCTOSHHOE 3HAYEHHE, T. €. CTPEMHTCH K
o2 (4).

-

o RN o
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B xpoMarorpajduueckoM mnpouecce ¢ XKHAKHM copGeHTOM, 3a-
KpenJieHHHM Ha TBepAOH MOIJOXKKe, CyYMMapHYIO AHCIepCHIo Zo? (i)
MOXHO BHIPAa3HTh Kak

2o? (i) =0* (A, Cr) +0° (By) + 0% (By) + 0% (C) +0° (C*m). (2.38)

Ecsin ucrnonbsyercs MakpomopHCTas WM COBCeM HENOPHCTAs
MOAJIOXKKA HJIH eclH XKHIAKHH cOPOEHT OT/araercss Ha MHKPONMOPHC-
TOH MOAJIOXKKE TaKMM 06pa3oM, YTO OH IEJHKOM 3amoJiHSeT NOPH
3TOd MOAJIOKKH, caaraeMoe ¢2(Cp*) ornazaer. Ecan xXuakuit cop-
6eHT 00pasyer Ha NOAJOXKKE OJHOPOAHYIO NJIEHKY, ¢ B YPaBHEHHH

(2.34) mna cnaraemoro ¢%(Cq) pasHO 2/3. Ias MHKPONOPHCTOM

IIOANDIKKY € NMOPAMH, LIETHKOM 3aHATHIMH XKHAKUM COpGEHTOM,
6®(Cy) maerca soipaxeHHeM [R(1—R)/30ys’]dp2Lu/Ds, 1. e. =
=1/30ys’ u dy=dp. OnucaHue cayuas, KOria nopsl MHKPONMOPHCTOR
MOAJIOMKH LEJIHKOM 3aNOJHEHH COPGEeHTOM, NPHMEHHMO TaKXkKe W

2
26,

“

s%c*)

s%¢,)
644,c,)

6%8,,)

Q&QN u

Puc. 2.3. 3aBHCHMOCTbL CjlaraeMHX JRHCIEPCHH, OGYCJIOBJEHHHIX OCHOBHHIMH (hax-

TOPaMH, ONpelefIANIAMA paciIipeHHe 30HH, H 3aBHCHMOCTb CYMMBl 3THX CJjarae-

MBIX OT CKODOCTH NIOTOKa MOIABHXKHOH ¢aswi NpH JaHHOA NJHHE XpoMaTorpaduue-
CKOH KOJIOHKH.

4 — CKOPOCTh TEUYeHHA INOABHXKHOR da3sn; U,p¢ — ONTHMANbHAS CKOPOCTb, NPH KOTOPOH BHICO-

Ta, SKBHBAJEHTHAsl TeOpeTHYeCKOH Tapesike, MMHHMaJbHA; 02 — JHCIEPCHS UIHDHHBI 30HE!, BbI-
PaxenHas B eJlHHHLAX AJMHBI BO BTOPOA cTemeHn; 0%(B,), 0%(B,) — caaraeMme AHCHEDCHH,

0o6yCNOBAEHHBIE MPOAOAbHON AubGY3sHER DACTBOPEHHOro BellecTBA B COpGeHTe H B TOABHIK-
HOR ¢ase; 0%(A, C,) — charaeMoe RUcUepCHH, OGYCIOBJIEHHOE COBMECTHHIM BJIMSHHEM BH-

xpeeoft AHGbY3ur (HEOMHOPOAHOCTH TEUEeHHSI) H HEPACTBODHMOCTH NONBHXHOA (ash, Haxo-
Aamehics Mmexny dacramamu; .0%(C,), 6%(C*,) — ciaraeMHe ARUCHEPCHH, OBYCJOBJEHHble He-

PaBHOBECHOCTLIO B cOpGeHTe H B NOABHKHOR ¢aze, Haxofamelcst B mopax 4acTHI; MQNS.I
cyMMa BCeX 5THX CJaraeMhulX.
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A1 HOHOOGMEHHOR XpoMaTorpadu, IPH 3TOM NPOH3BELCHHE vs'Ds
NpeACTaBasgeT co60i 3(peKTHBHLIA KO3(PDHIHEHT aupPysuu pac-
TBOPEHHOrO BEIIECTBA BHYTPH 4YaCTHIBI MOHOOOMeHHHKA. Jais an-
COpOLHOHHOA XpOMATOrpaduu CHPaBelJIHBO TAKOe COOTHOLICHHE:

20? (i) =0* (4, C) 0% (B,) + 0% (B) 4 0% (C,p) 0 (C*,,). (2.39)

B xpomarorpadum Ha TBepamx ajcopGeHTax caaraemoe 62 (Cp*)
TIOUTH BCerlla Urpaer BaXKHyIo posb. YpapHeHue (2.39) MOMKHO NpH-
MEHATbL H A5 ONHCAHHA I'eJIb-XPOMaTOrpaduu; B 3TOM ciyuyae cha-
raemoe o?(Cy,*) uIn COBCEM OTMAjaeT, WaH XapakKTepH3yeT BO3-
MOXHBIH BKJIaj afcopbuuu. Bripaxenns (2.38) u (2.39) cnopasen-
JIUBBl KaK JAJs ra3oBOH, TaK H NJs KHIKOCTHOH Xpomarorpaguu,
HO NpH paCCMOTPEHHH Ta30BOH XpoMaTorpaduu BCeria MOXKHO Tpe-
HeOpeub ciaraeMbeiM o2 (B;).

B rasosofi xpomartorpaduu BeaMuHHE U W D, uaMensiorcs
BIIOJIb KOJIOHKH BCJ/IC[CTBHE CKHMAEMOCTH ra3oB, a B ILJIOCKOCJIOf-
HO}t XpoMaTorpaduu cKOPOCTb ABHKEHHS MOXBHKHOMN ({aswl 3aBUCHT
OT PACCTOAHHA MeXJy (POHTOM PACTBODHTENS H YDOBHEM 3.TIOH-
PylOwe#i XKHAKOCTH B JaHHBIi MOMEHT BpeMeHH. B aTux cayyasx
CHPaBENJIHBOCTL NPUBEJEHHBIX Bbillle COOTHOLUEHHH OrpaHHYEHA, a
HMEHHO OHH ONHCHIBAIOT COCTOSIHHE B ONPENEJEHHOM CEYeHHH KO-
JIOHKH MJIH B ONpPENE]EHHBIH MOMEHT (MJOCKOCIOfiHAS XpOMaTorpa-
Ousi), a H3MepeHHas cyMMapHas AMCTIEPCHST OTHOCHTCS K YyCpea-
HEHHLIM CBOHCTBaM cHcTeMbl. KpuBas 3aBucuMoOcTH CYMMAapHO# auc-
NE€pCHH OT 4 NpH AaHHOM L npuGiHKEHHO HMeeT BHX runep6oJibi
[5] ¢ mMuaEMyMOM npm onpenesenHoil BenHuHHE CKOPOCTH (Uopt).
Takas saBucuMocTh nokasaua Ha puc. 2.3.

2.3.2. MOHATHE «TEOPETHYECKASl TAPEJIKA»

Mogenb TeopeTHueckol Tapenku [17] ocHoBrBaeTcss Ha mpepn-
CTABJCHHH O TOM, YTO XpoMaTrorpaduueckas KOJOHKA COCTOHT M3
PANa OTPE3KOB TAKOH JJIMHEI, YTO NPH LAHHBIX YCJOBHSAX B KaXKIOM
H3 HHX MOXET NLOCTHraTbCsl DPaBHOBECHOE DaclpejeseHHe PACTBO-
PEHHOrO BeulecTBa MexAy o6euMu dazamu. TakuM obpasom, B jeii-
CTBHTEJbHOCTH HENPEPLIBHBIA NPOUECC PACCMATPHBAETCS KaK JHC-
KDETHLIH, B KOTOPOM NapaMeTPOM, ONpeeNsiomHM pacmupende 30-
H, ABJIAETCS BhICOTA H, SKBHBAJICHTHAsT ONHON TEOpPeTHuEeCKOH Ta-
penke. XOTs TaKas «TapesoOYHas MOJENb» He COOTBETCTBYeT mAeli-
CTBHTEJIbHOCTH, BeJNHUYHHA H 1npejcrasaser co6ol moJiesnbii KpHTe-
PHil OUEHKH pa3fensiiomiell CHOCOGHOCTH xpoMarorpaduyeckon Ko-
JOHKH. Marematuuecknit amamus [12] stoft Momenn OPHBOJIHT K
IIPOCTOMY COOTHOLIEHHIO, CONJIACHO KOTOPOMY BEHICOTA, SKBUBAJNEHT-
Hasi OJIHOM TEOPETHYECKOH Tapesike, PABHSIETCH OTHOLICHHIO zHcnep-
CHH IMHPUHD! 30HBI, BHIPAXKEHHOH B €AMHHIAX JJIHHL BO BTOPOH CTe-
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NeHH, K JJUHe NyTH MOepeMelleHHs NOABHXKHOH (a3bl B KOJOHKe,
T. €,

H=c?/L. (2.40)
Ecan pucnepcus BEIpaxkeHa B €AMHHIAX BPEMEHH HJH o0beMa, TO
m”Quwm:\Nm“Qw«\m&\ﬂ\bmu . AM.%HY

Uncno TeopeTHUECKHX TapesioK 7 B KOJIOHKe AJMHHOA L onpemens-
eTcs caeayomuM o6pasom:

n=L/H = (L[0,)?=(tz/0,)* = (V g/oy)>. (2.42)

M3 ypaBHenus (2.40) cmenyer, uto (akTophl, onpeesionie pac-
IUHPEHHe 30HB H BBHIPAaXKeHHble Yepe3 cJaraeMble JHCIEPCHH (BO
BTOPOH CTeNeHH eJMHHUI, AJHHBI), MOKHO BHIpasuTh u uepes H. [las
9TOr0 HaA0 MPOCTO MOAEHTb 06€ YaCTH COOTBETCTBYIONIHX ypaBHE-
HUHA Ha BeJHuHHy L.

24. TEHEHHE NMOABU)XHOMN PA3bl

O6umee onHcaHHe [MHAMHKH TEYEHHS] [aeTC yPaBHEHHEM
Hasbe — Crokca [18] Bmecre ¢ ypaBHeHHeM HepaspuiBHOCTH. Ofni-
HAaKO A/ MOJeJied ¢ TaKOH CJOXKHOH reoMerpueil, KOTOpbie HCIOJb-
3yI0TCsl B XpoMaTtorpaguH, pellleHHe CHCTEMBl 3THX YPaBHEHHH Npak-
THYECKH HEBO3MOXKHO, I03TOMY NPOBOAMJHCH MOHCKH 6ojiee IPOCTO-
T0 TMOAXOJA, OCHOBAHHOTO Ha aHAJOTHH MEX/]Y THAPOAMHAMHKOH M
wbmxﬂvo.h::wzh:xcm. Oo:OmO_.\._ JUIA TAKOI'0 noaxoxa sABJaASeTCH 3aKOH

Hapcu [4]1:
‘ per [4) =—(Ko/egn) (dp/dz), (2.43)

rie dp/dz —nepenaj NaBieHHs B HAanpasJeHHH TeueHus. Ilis mo-
JOro Kalmiapa KoadHUueHT npoHuuaeMoctd K,=r2?/8, a pas
KOJIOHKH, 3aIOJIHEHHOH HACAJOYHBIM MAaTePHaJOM, COIJIACHO ypaB-
Henuio Kosenn — Kapmana [1, 14]:

Ky=d2,62,/180 (1—&,)*.

Has HecxuMaeMo# KuAKocTH ——dp/dz= (p;—po)/L. Takum 06-
pasoM, Ana xpoMarorpaduu c XKHAKOH MOABHKHOH (asol

u=(Ko/eanL) (p;— py)- (2.44)

OTO COOTHOIIEHHE BBIMOJHSETCS KAK AJS KOJIOHOK, TaK M AJS IIJIO-
CKOCJIOHHHIX cucTeM. B mepBoM cayyae L —3To AJIHHA KOJIOHKH, a
BO BTOPOM — PacCTOSTHHE OT (POHTA PACTBOPHUTENS 10 YPOBHS 3.0~
HpyIOWel XKuAKOCTA. [ rasoBodl xpoMarorpaduu COOTBETCTBY~
oumas %O@Z%bw CJIOZKHEEe H3-3a TOr0, YTO IIOABHIKHAA %mwm CXKHMa-~
€Ma;. B 3TOM cJyuae

1 (pg) = (Ko/egnL) (P2 — p%0) 12, (2.45)
*i
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b.:m OnpeneeHHss CKOPOCTH IIPH CpPeJHEM IaBJEHHUH MOXKHO BOC-
OJAb30BATLCA aHAJOTHMYHBIM COOTHOLIEHHUEM

u(p)=(KofenL) (p2—p%)/2p =1 (po) polp=0u(py) j  (2.46)
rie j —koapouunent cxumaemoctn Jxkeiimca — Mapruna [13].
i=(3/2) [(ps/po)*— 11/[(ps/Po)*— 11. (2.47)

YuurteiBasi cooTHoleHUst (2.45) u (2.46), MOXHO 6oJiee TOYUHO BHI-
PasuTb OCHOBHOE ypaBHeHHe YJep:KHBAHHS [Js rasoBOH XpOMaTo-
rpaguu: .

L
_ 1 _L(+»
;I:._Ei  Qdz=—2 (2.48)
0
AHalOrHYHHIM  CIIOCOGOM  MOKHO
(2.26)—(2.28).

IBHXymas cHJIa TeYEHHs MPONOPUHOHAJbHA PA3HOCTH HaBJe-
HH# p;—po, TA€ Po—3TO, KaK NPaBHJIO, aTMocdepHOe [aBJIeHHe.
15 KOMOHOUHBIX CHCTEM BeJHYHHA p; 3aBHCHT OT PaGOTH, MPOH3BO-
AUMOH HCTOYHHKOM IOJBHXHOH (asbl; AJA MJIOCKOCJOHHBIX CHC-
TeM POJIb JBHXKYUIHX CHJ BBHIIOJHAIOT KANHJJISPHBIE CHJBL, a IPH
HETOPH30HTAJIBHOM DAacCHOJIOXKEeHHH ellle H IPaBHTAIHOHHLIE CHJHL.
BecbMa ympouleHHas TPaKTOBKa MOJeH IJIOCKOCJAOHHON XpoMaTo-
rpaguu NPUBOAMT K CJEAYIOUIEMY COOTHOLIEHHIO, ONHCHBAIONIEMY
JABHKeHHe QPOHTA PACTBOPHTEN:

rae b-— mocTosiHHAsA AJS JAaHHOK cucteMBl, a G — caaraemoe, YUH-
THIBalOLlee YINOMSAHYTHle I'PaBUTALIMOHHBIE CHJLL, 3HAKH <ILJIIOC» H
«MHHYC» COOTBETCTBYIOT HHCXOASIIEMY M BOCXOJISIIEMY XpPOMATo-
rpapupoBaHuIO; NPH TFOPH3OHTAJBLHOM DPACIOJOKEHHH XPOMAaTOrpa-
¢uyeckoit cucreMn G paBHO HYJIO.

npeo6pa3oBath  ypaBHEHHS

2.5. COPBHHOHHOE PABHOBECHE H KOHCTAHTA
PACHPENEJNIEHHSA

CrannapThHas MoJasipHast cBoGoAHAasi 3Heprus copbuun I'u66ca
Ul HaXOASAIEACST B PAaBHOBECHH CHCTEMbl DAaCTBOPEHHOE BEILECT-
BO — COpOeHT — moABHXKHAsA ¢(as3a B o6lIeM BHJAe BHIPAXKAETCs
ypaBHeHHEM , -

DQQO = ll.kﬂ.‘ :\— AQ«.m\ﬁN«.SVQ g AM. WOV
TAe 4;s B iy — PABHOBECHAA aKTHBHOCTbH pacTBOpEHHOrO BeHIECTBA

B HENOJABHXHOH H MNOABHXKHOH ¢pase cooTBeTCcTBeHHO. OTHOIIEHHE
(@is/aim)eq mpencrasaser coGoii TEPMOAHHAMHYECKYK KOHCTAaHTY

g T

i
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pacnpefesicHHSI, YHCJOBOe 3HaueHHe KOTOPOH 3aBHCHT OT BHIGOpa
CTaHAaPTHBIX H HAyaJbHBIX COCTOSHHI PACTBOPEGHHOrO BEIECTBA B
o6eux daszax. [Ipusenem mpumepn aas XOKX u IHKX.

Cucrema scudxocre — swcudxocts. TIpuMemM UHCTBIE KOMIOHEHT i
3a CTaHJapTHOE COCTOsIHHE, a GecKOHeYHO pa3baBJjieHHblE PaCTBO-
PH 3TOTO KOMNOHEHTA B HENOABHMXKHOH H NOJBUXKHONK XHAKHX (a-
3aX — 3a HauaJbHble COCTOSIHHSI. B yKasaHHBIX YCJOBHSX JIETY-
YeCThb 3TOr0 KOMIIOHEHTAa B HEIOJBHIXKHOH H NMOABHKHOH ¢daszax om-
pelnensieTcs CJASAYIOUIUMH BHIPaKEHHSIMH:

fis=V*iuXss H \m3”<*~.3w~.535.
rae y* — KoaduuHeHT aKTHBHOCTH, XapaKTEPU3YIOIIHH OTKJOHe-
HH oT 3akOHa [‘enpu. COOTBeTCTBYIOIIHE CTaHAApPTHLIE 3HAYEHHS
Jetryuectd (npu x=1 u p*=1) pasHH
R Pi=hiy B Pun=him
TloacraBass 3Tu cooTHomenust B popmyay (2.50), noayuum
AG* OKOKX) =—RT In (v*; ,5/%* 1mXim)- (2.51)

Cucrema 2a3—acudkocte. B 3TOM ciyuyae Takke B KayecTse
CTaHAAaPTHOrO M HAaYyaJbHOTO COCTOSIHHH B HEMOABHXKHOH (pase BHI-
6paHbl 4HCTOE BEIUIECTBO [ M GeCKOHeYHo pas3GaBjeHHBII PacTBOP
3TOrO BeulecTBa B cop6GeHTe. B KauvecTBe CTAaHAAPTHOrO COCTOSHHS
KOMTIOHEeHTa i B ra3oBoil ¢ase OpUMeM COCTOSIHHE YHCTOIO KOMIIO-
HeHTa B BHJe M/JeaJibHOrO rasa IpH JaBJeHud | aT™, a B KauzecTse
HaAYaJIbHOTO COCTOSiHHA — 6eCKOHEYHO pa36aB/eHHYI0 CMECh 3TOrO
KOMIIOHEHTA ra3oM-HOCHTeJeM. B 3ToM ciyuae takxe

oy K —_
~n~m|.<_.u \a«.mx\.mm H \cmml\smm.
HO
fim=VimPXim ¥ [yp=1.
Ecau BBecTH 3TH BbIpaxeHus B ypasHeHus: (2.50), TO MBI MOJyYHM
A * —_
AG* (TKX) =—RT In (Y*;X;/V; 1, Xsm)- (2.52)

A7t KOHCTaHTBI pacnpeflesieHHsi, HalifeHHOH o popmyse Kp=
=Cis/Cim, TA€ C — YHCJIO MOJIeHi PAaCTBOPEHHOrO BEIIECTBA B eLHHHIE
o6beMa DaHHOH (ha3hl, JIErKO MOXKHO BHIBECTH CJELYIOLIEE COOTHO-

LIeHHe:
Kp=Ny/N;m) V/V )= (Xis/Xim) O/ (2.53)

Pewasi cosmectHo ypaBrenus (2.53), (2.51) m (2.52), moayunm
nocjie HEKOTOPHIX npeobpasoBaHuii coorserctBenHo uas JK)KX u

KX
AG* OKKX) =—RT In (KpV;* M, 1* 1, Mp), (2.54)
AG (TKX)=—RT In(Kpy; *Mp/v;nRTp,). (2.55)
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B o6onx cayuasx B xumkoli dase [IPH Nepexofie OT HauyaJdbHEIX
COCTOSIHHY OeCKOHEUHO pa36aBieHHOro pacTBopa K HayaJbHOMY
COCTOAHHIO YHCTOrO KOMIOHEHTa [ 3HaueHHe AG,° NOJKHO OTJIH-
HaTbCs OT 3HauYeHHA AG*; s KOKX AG°=0, a nas KX AGL =
=AG%ons. TakuM obpasom, njs KHIKO-KHAKOCTHOR XpoMmaTorpa-

uu

\A‘D”\ﬁomsgiﬁm\%cmm\s,wﬁﬂ. AM.@@Y
a ]I Ta30-KHJAKOCTHOH XpOMaTorpaguu
Kp=RTp,/p"¥*;;M,, (2.57y

rie y° — KO3 (PHUHEHTE aKTHBHOCTH, XapakTepuaymle OTKJOHe-
HHe OT 3aKoHa Payuas.

B aacop6unonnoi Xpomarorpa@uu yao6HO BHIPA3HTb ;s Kak
UHCJIO MOJIeH PaCTBOPEHHOro BelllecTBa, NPHXOASIIEECS Ha eAHHHUILY
Maccel apcopbeHTa, u BHIGPATh B KauecTBe CTaHAAPTHOTO COCTOA-
HHA DPAaCTBOPEHHOro BemlecTBa B COPOEHTe COCTOSHHE NPH PaBHOH
€IHHHIE KOHUECHTPALHH 3TOTO BEIIECTBA, 4 B KAUECTBE HAYAJNBHOTO
COCTOSIHHA — COCTOSIHHE ¢ GECKOHEYHO MaJIOf KOHUEHTpauHel pac-
TBOPEHHOTO BEIECTBA B COpOeHTe.

B reab-xpomatorpadun KOS((HIUEHT eMKOCTH Ompene/sercs
KaK OTHOWIeHHe OGIUEro Yuc/Ia MoJIell PacTBOPEHHOTO BelleCcTBa, Ha-
XOJsllerocss B 3aCTOHHOH XuAkoi (ase BHYTPH uacTuu, K YHCIY

MOJiell 3TOr0 BENIECTBA B TEKYINEH KHAKO ¢ase. CaenosarennsHo,
HaJ[0 CUHTATh, UTO

k=Kp [(e/e)—1],

TA€ & U & — COOTBETCTBEHHO 06LUast MOPHCTOCTL H MOPHUCTOCTH, Of-
PElie/ICHHas C yyeToM TOJIbKO o6beMa MexAy uactunamu. Komeu-
HO, XHMHYECKHH COCTaB MOJBHKHON (a3bl OLMH W TOT e W B Te-
Kyllell, B 3aCTOMHON uacTH ee, TAK YTO ec/H NPHIEPKHUBATLCS
Npe/CTaBNCHHH, CNPaBeANHBEIX IS MKHIKO-KHIKOCTHOHN XpoMmaro-
rpacgun |[cM. ypaBHeHHe (2.56) ], To mpu sToM aast s060ro Bemect-
Ba KOHCTaHTa Kp A0/KHAa GHITb DaBHA eIMHHIE, T. e. Kak 6yaro
6Bl He AOJXKHO MATH HHKAKOro pasnenenus. Tax NPOHCXOAHT B
ACHCTBUTENLHOCTH B TOM CJy4ae, KOFia pPasMepnl op 3HAYHTEJALHO
GoJibllie, yeM pasMepEl MOJIEKY pactBopenHoro semtecrsa. OnHakKo
B Telb-XpOMAaTorpaHu KOHCTaHTa pacnpenencHHss Kp 34BHCHT
NIPEXIE BCEro OT BEPOATHOCTH AUPOY3HH MOJeKy.I PacTBOPEHHOr O
BEIIECTBA BHYTPL MOP; 3Ta BEPOATHOCTH CYILECTBEHHO pasnuyHa
AJIL PASHBIX BEUIECTB, €CJIH PASMEPH IIOP B resie CPaBHHMBL C pas-
MEpaMH MOJIEKYJl DacTBOPEHHBIX BellecTB. Bemutectsa, MOJIEKYJIbL
KOTOPLIX HAMHOTO GO.iblie Pa3MepoB 1Op, MPOHAYT yepe3 KOJIOHKY
€O CKOPOCTBIO, DABHOH CKOPOCTH [ABHIKEHHS I101BHKHON dase B
IIpOCTpAHCTBe MexNy uacrunamu. [lostomy B rejp-Xxpomarorpagpuu
BeJHuHHa Kp uaMmensiercss or 1 10 0, a BenHUHHLI tr(tg) —oT L/u
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no Le/ugp, KOHEUHO, €C/IH MEXaHH3M 3TOTO xwozmao%mexamoxomm
mpoiecca He AOMNOJHAETCS mhoowmc:smm. Hcxons u3 u@mhoawmmamm t
06 u3MeHeHHSX KOH(POPMAUHOHHON SHTPONHH BbIBELEHH [2] oTHO
CHTEJIbHbIE CJIOXKHbLIE COOTHOLISHHS AJIS \Acam YCJIOBHAX, THIHYHBIX
ans reab-xpomarorpacduu. B noHooOMeHHOH XpoMaTorpauu MOXK-
HO TOJYYHTb BbpaxeHue A Kp Ha OCHOBE THIOTE3bI Jlonnana
[6], cornacHo KOTOPOH OTHOLIEHHe aKTHBHOCTEH JBYX mxhow%omow
OLHHAKOBO HO 00e CTOPOHHI :oa%%oms:mmz_osczmzmwmmz. mE\:M
o6pa3oM, B cayuae paBHOBecHS AJs OOPaTHMOH pPeaKUHH HOHHOT
o6meHa

ZX Y = ZY +-X*,

+
rie Z — He yyacTByioL[ass B oOMeHe yacTb HOHOOOMEHHHKaA, a X H
Y+ — HOHBHI, yuacTByIOlHe B 0OMEHe,

a(Y)a Xy ) =a(Y)ma(X"),

rie a— aKTHBHOCTH, 2 MHAEKCH § U m 0603HaYaloT COOTBETCTBEH-
HO HemoABuXkHYIO (a3y (HOHOOOMEHHHK) M TOABHXKHYIO asy
(BHewmHHH pactBop). ECIH KOHCTaHTa pPaBHOBECHsI ONpeflesieHa ¢
TIOMOIUBIO BLIPAKEHHUS

Kp (Y == X*) =[c(Y")/e XM /e (Y e XD))m, (2.58)

TO

Kp(Yr = X)) = X)Ly X)Xy (2.59)
rie ¢ U 9 — KOHICHTpAaIHH U KO3 PHUIHEHTH aKTHUBHOCTH. B ¢op-
MyJe, BbIpaxawiiell KOHIUEHTPallHH PpPacTBOPEHHOrO BELECTBA B
obenx ¢aszax, K BblOOPY CTaHAAPTHBHIX M HauaJbHBIX COCTOSIHHH OT-
HOCHTCSI BCe TO, YTO OBIJIO H3J0XKEHO IO 3THM BOMpPOCAM IS pac-
TBOPEHHOTO BEIIECTBA, Y/EPKHBAEMOr0 HENOABHKHOH emwws npu
azcop6iuroHHON XxpoMarorpa@uu. BriGOPOM 3THX COCTOSHHE OMHO-
3HAYHO ONpeeNsioTCs BeJHYHHB KO3 QPHIHEHTOB aKTHBHOCTH.

2.6. XPOMATOIPA®HYECKOE PA3JEJIEHHE

CorJjlacHO oOrnpejeseHHI0, KPHTePHH Xpomarorpaduueckoro pas-
LeJeHHs — 3TO PAaCcCTOSTHHE MeXJ1y MaKCHMyMaMH IBYX NHKOB, OT-
HECEeHHOEe K IOJyCyMMe CTaHAapPTHBIX OTKJOHEHHH /i COOTBETCT-

Bytomiux 30H (o). CuenosaTtenbHo, paspelienue (RS) KOMMOHEH-
T0B 1 0 2 (ecnu fpa>>1fp1) MOIKHO BBHIDA3UThL COOTHOIUCHHEM

RS=2 (tgy— 1) /(0ty 4 0py) =(try—t 1)/, (2.60)

Evme\Emnxs:oamoz<vmwhmammx6 oooemmeoam%ma mm~wmw=oog.
Jlerko mokasars, 4To :

Lro—1tRy =(L/u) (1/Ry— 1/Ry) =(L/u) Qamls\fv, (2.61)
G, =[(HL)"/2u] (1/R,+1/R) =[(HL)2/2u] (ky £y +-2). (2.62)
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O1H (opMySHl MOKA3HBAIOT, YTO B TO BPeMs,, KaK Pa3sHOCThL 3Ha«
YeHHH R A/ MaKCHMyMOB JBYX IIMKOB JIMHEHHO BO3pacTaer Cc yse-
JIHICHHEM DACCTOAHHS, HA KOTOPOE MNepeMellaeTcsi XpoMaTorpadu-
U€CKas 30HA, BEJHYHHA CPEJHErO CTAHAAPTHOTO OTKJOHEHHS O BO3-
PacTaer npomnopuHoOHa/bHO KBaJAPAaTHOMY KODHIO U3 3TOTO PaccTos-
HYS. DTO COOTHOUIEHHE, TOKA3aHHOE rpaguueckn Ha pHc. 2.4, BhIpa-

¢

\ﬁ@z
Y 45,

L{RS=4] L

Puc. 24. Fpaduyeckoe npescrabiende COOTHOMEHHS MeXNy pa3feseHHeM MaKCH-
MYMOB ABYX XpOMATOrpaguuecKHx 30H H DACIIHPEHHEM STHX 30H B 3aBRCHMOCTR
OT IJIMHH, Ha KOTODOH COBEpUIAeTCs XpOMaTOrpauuecKHii Npomesc.

L — pnuna xosnonkH; LI{RS=4] — nnuna KOJMOHKH, HeOOXOAMMAas IJsi Takoro paspeumieHns
(RS) 3em aByx memecrs (1 u 2), APH KOTODOM Da3HOCTh HX BpEMeH yaepXKusaH#a {p,—ip,)

PaBHa yueTBEpeHHON BeJHUMHe BLIDAXKEHHOTO B eAHHHIAX BPEMEHH CpefHero CTaHLapTHOr®
——
OTKJIOHEHHS 0,; ! — BpeMs.

KAeT OCHOBHOM NPHHIHI XPOMATOTpPadHIECKOro paszejyeHusi. Pe-
11asi COBMECTHO ypaBHeHHs (2.61), (2.62) u (2.60), nonyuaem

RS=2(L/H)"* [(Ry— Ry /(Ry+Ry)l =

=2 Ah\sm\u _Q@N I.FV\Q«» + F + wv_. Aw.mwv
C NOMOLIBIO 3TOTO YPaBHEHHS MOXHO ONpeneJINThL YUCJO0 Te€opeTHye-

CKHX TapeJIoK, He0OXoAuMOoe AJIs1 IPAaKTHYECKH IOJIHOTO pasaenenus

30H KOMMOHEHTOB 1 ¥ 2, T. e. A/ mOJyueHHs paspeurenus RS =—4.
[Mockonbky L/H=n, To

Nrs=4==4[(R+Ry)/(R;—R,)I? (2.69)

nRs—s=4[(ky+ &, + 2)/(ky—ky)12. (2.65)
ITepBoe BHIpakeHHEe MPUMEHHMO K MJIOCKOCIORHOMN XpoMarorpaduun
(rme R MoXHO 3aMeHHTb Ha R;), a BTODOE MOXHO HCIOJb30BATH

AJsL KOJIOHOUHON xpomatorpadmu [k caenyer samenuTs na (tr—
—tu)/tu) ].
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I'naBa 3. BymaxHnas xpomarorpadms

3. ITPOXA3KA, K. WIEBECTA, B. TOMAIIIEK

HHcTuTyT opranuueckoli XHMHH U GHOXHMHUH
HexocaoBauxkoit Akagemun Hayk, [Ipara

M. TENTMAHEK

Hncturyr xumuveckoi TexHoJsioruy, [Ipara

3.1. BBEAEHHE

. omwwﬂ%vﬁxm B 1944 r. Meroxa 6ymaxHo# xpomarorpapun (bX),
p anHO PACIIHPUBIIErO BO3MOXHOCTH OGHAPYKEHHS, HACHTH-
QuKauny U pasjgeseHHs MaJBIX KOJHUECTR BelUIeCTB Ow:ma.mao noj-
JHHHYIO DEBOJIOUHIO B XHMHH, 0COGEHHO B GHOXUMHM 10T MeToA
ObLJT OTKPHIT KoHcaenowm, Topaonom, Maprunom u Oxmh%mz KOTO-
Pbie pa3paGoTa/u I NPHMEHH/H €ro IS aHANH3A 6eIKOBBIX .Eh o-
JH34TOB, T. €. cMeCell aMHHOKHCAOT. IlociexHHe 1Ba u3 :mwmaw?
JICHHBIX aBTOPOB OBLIH yaocToeHsl HoGeseBCKoi OpeMHH 3a OT-
KpERITHE paclpeleNuTeqbHON xpomaTorpaduu. B HocJaeAyIoLIHe
10 ner merox BX 6bL1 sHauntenbho YCOBEPILIEHCTBOBAH H a%& YUHJ
Takoe pacmpoCTpaHeHHe, UTO He/b3sh GBLIO npeacTaBuTh Ges wm_,o
Wmmoe% KaKOH-TH00 XHMHUYECKOH MM GHOXHMHUECKON Jn1a6opaTopHu
AHako ¢ 1952 r. BX navasna nocremenno BLITECHSITD ee AAzambEmm.
CECTpa» — TOHKOC/IOAHAA XpoMaTorpadus (TCX), xotopas oxasa-
J1aCh 3@ (pekTuBHee 6Jarofaps BO3MOKHOCTH Gosee GEICTPOro mpo-
BEACHUA SKCHEPHMeHTa, GOJblIell NMPUTOAHOCTH st :wmnm@maww-
HBIX paboT u 6oJiee WHPOKHM BO3MOKHOCTHM oGHapyxeHus (BKJiO-
mezwvﬁmmmmmxm KOPPO3HOHHO-aKTHBHBIX peareHToB). B nacrosmee
ww@ HCnoJb3yercst vamte, yeM BX, B mpumepno 5 u 6ouee
wmeﬂww%%%_ﬂwzwmma:wm o%meom Mo Xpomarorpadun Crepousos,
B GubJanorpaguyeckom as
Journal of Chromatography sa Bpems ¢ emm@%ambw%wﬁv avﬂwvmvm%
mwwwwwwww xqo;v H%meEmm%m,O\ﬁ am,m,‘ow*%owﬂo?xo B 109 wmmo.a aBTOPH
,aB b — . B Hacrosimee
PEAKO HCIOJIB3YIOT A1 xvozmeo%m%:@owmmm ammw%wamwzwﬁﬂw
eannennd. OOHAKO OHA YacTo HaXoAuT [IPHMEHEeHHe 1IPH aHaJH3e
THAPOGUJILHLIX COEIHHEHMH, a Takke B J1a60paToOpHsX, HE HMEIO-

IHUX NOCTATOYHHX MAaTEPHAJbHEI
X Pecypcos, MOCK -
AHTCA JeuieBtie, yeM TCX. pecypeon, oseky BX o6xo
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[To u3JI0KEHHBIM NPHYHHAM B JAaHHOH IJiaBe H BO BCEH MOHOTrpa-
$uH OCHOBHOE BHHMAaHHe YJeJEHO TakuM 00JacTsM MNPHMEHeHH:A
BbX, ruge ona moxer gonoasaTs TCX HJIH Jaxe KOHKYPHPOBATH C
Hell, © TAKUM MeToAukaM DX, KOTOpBe MBI CUMTaeM MPOCTHIMH, 6O-
Jee JellleBHIMH U GoJsiee MPaKTHYHBIMH. .

Kak u xpomarorpaduio Boobuie, BX MoxHO pasgenurs Ha pac-
IpeleuTeNbHy0, aACOPOIHOHHYI0 ¥ HOHOOOMEHHylo, a TaKkKe Ha
aHaJHTHUYECKYyIO W TnpemnapaTuBHylo. Ilo xapakrepy MeTOLHKH MBI
pasiMuaeM Takke IPOTOUHYIO (HENPepHBHYW) XpoMaTorpaduio,
COOTBETCTBYIOLIYIO NPOSBHTEbHOR Xpomarorpaguu B KOJOHKax
(c TeM pasjMuHEM, UTO He BCerja 3JIOUDPYIOTCA BCe 30HBI), MOBTOP-
HOoe XpoMartorpadgupoBaHHe, KOrJa XpOMaTorpaduuecKuii mpoiecc
NPepHBAIOT N0 MOCTHMKEHHH OIPENeJeHHOTO MOJOXKEHHs (POHTA
pPacTBOpPHTEJNS], XPOMATOIPAMMY CYIIAT, MOCJE U€ro BHOBL MPOBOAAT
xpomaTorpadupoBaHne (MHOrJa MO HECKOJbKY Pas) € TOH ke HaH
Apyroii CHCTeMOH pacTBOpHTe/eH, W, HAKOHeW, OZHO- H JByMep-
HYI0, KPYrOBYI0 H LEHTpH(YXKHYIO XpomaTorpaduio, a Takke Xpo-
MaTorpaui0 Ha XPOMaTorpaMMax KJHHOBWAHOH ¢Qopmel B pac-
npeJeJuTeJbHOR XpoMaTorpaguu MOXKHO BBIAEJIUTH HOPMaJbHYIO
n obpameHHo-(asHylo xpoMartorpaduio. B mociennem caydae (B
OTJIHYME OT HOPMaJibHOrO MeToJa) HemojaBHKHag ¢asa Oojee Ju-
noduabHa, yem noiasuxkHas ¢asa. OrmenvHsie Tunel BX noapoGuo
paccMaTpHBAIOTCS HHUXKE.

3.3.1. XPOMATOTPA®HYECKASI BYMATA

Xpomarorpaduueckoii GyMaroii HashBalOT UEJNAIJIO3HYIO QHIIL-
TPOBAJbHYI0 GyMary, OTJMYAKOLIyIoCs OCOOO¥ HHCTOTOH M HEKOTO-
PHMH OCOGBIMH CBOHCTBAMHM, a TaKXe Apyrue THNH Oymard, Ha-
mipuMep Gymary U3 MOAM(PHUHPOBAHHOH UEJIIIONO3BI, CTEK/IOBOJIOK-
Ha ¥ T. I. MaTepHajoM AJst H3TOTOBNEHHA HOPMaJbHOH XpOMAaTo-
rpaduueckolt GyMarn IOMIKHA CJIYXKHTb BOSMOXKHO GoJjee UHCTas
neJan03a. OGHYHO AJS 3TOH LeJH HCIOJb3YIT KOPOTKOBOJOKHH-
CTYIO LeJIJII0JIO3Y, HA3BIBaeMYI0 JIHHTEPOM, KOTOpas COAEPIKUT NpPH-
GauauTeabuo 98—99Y% a-neanwsoss, 0,3—1,0% p-neMa0A03H H
0,4—0,8% mnenrosanoB. B mnpuropHofi Ansi ymorpebienus Oymare
HHOrJa MMEIOTCS MPHMECH, HAPHMep cJelbl aMHHOKHCJIOT, Heopra-
HHUECKHX coJjleff H JUMNOQUJILHBIX BeulecTB (cMoa ¥ Ap.). B Goub-
HIHHCTBE CJyYaeB 3TH IPHMECH He MeUIaloT XpoMaTorpadupoBaHHIO,
€CJIH e OHH MOTYT NOBPEIMTb, TO HX Haj0 H3BJeub M3 OyMari,
NpoMBbIBast ee MOC/eJ0BaTeNbHO Pa36aB/eHHON COJISIHOA KHCJIOTOH,
BOLOH HMJHM METAaHOJIOM, alleTOHOM H T. 1., HJH 3Ke HCIOJb30BATh
HMEIONIyIoC B TPOJA4XKe CIelHadbHylo XpoMmaTorpaduueckywo Oy-
mary. Jlpyras BaxHas OCOGEHHOCTb XpoMaTorpaduueckoi Oymaru
COCTOHT B CJEIYIOUEM: HaHeCeHHAs Ha Hee XKHAKOCTh Nepemeina-
eTca Noj JeHCTBHEM KalMJUISIPHBIX CHJI 1O KamujiasipaMm, oGpaso-
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Tabauya 3.1
XapakTepicTHKa HanGojee YnOTpeGHTEAbHbIX Mapok
xpomarorpaguueckoii 6ymaru [76)
o8 ) Ea
B £ 85
o g%, g&
Mapka g g a&8 = oS
Shapme g H g 52 \ == XapaKTepHCTHKaA
m g 2 M “ m g m e NpHMEHEeHH s
g 5 | £8a: : et
& 8 Eax° 8 23
> = HeE 88 A nnu“ m
Batman
Nel 85—89 | 0,16 | 140—220| 0,06—0,07 {15—16
’ s =V, — O
ﬂm MM 180 0,31 | 140—180| 0,06—0,07 | 11 :wwwwwwwwwwmm
- Ne 90—95 | 0,19 | 70—100| 0,06—0,07 9 |BricTpozefcTByio-
Ne31ET 190 0,50 | 60—120 0,025 4 wmm%wm 6uicTponef-
Neb4 - 9095 | 0,17 | 60—120 0,025 6 Evnh,mwww%mazn%?
AefcTBylolas
Hlnsiixep-
UI0NJIb
2040a 856—90 | 0,18 | 90—140 0,04—0,07 7 |BucTponeiicTayio-
2043b (GG 1) 120—125| 0,23 | 220—260 | 0,04—0,07 rann
H » VI, ~m O
2045b (Gl) |120—125( 0,16 |300—400| 0,01—0.07 | 45 Swwﬂwwwwﬂwwoa.
2071 600—-700| 0,67 | 276—290 23 d%%ﬂﬂ%%xmmmn

BaHHBIM BOJIOKHaMH OyMmard. KomnyecTBeHHO 3Ta XapaKTepHCTHKa
Gymaru ompegessieTcsi CKOPOCTBIO, C KOTOPOH pacTBOPHTENb INPO-
HUKAeT B KalMJIAPE], H KOHEYHOH BHICOTOH moibeMa. JTH Xapaks
TEPHCTHKH KaNHJJIAPHOTO NOABEMA 3ABHCAT OT ILIOTHOCTH H OT Iy-
CTOTHl CETKH BOJIOKOH GyMard. Uem mioTHee Gymara (a 3HauuT, ueM
OHA TJaxe, MeHee NPOHHIaeMa M MeHee IPO3PauHa), TeM HHKe
XapaKTePHCTHKH KaNMH/LIAPHOrO mogbeMa. UeM BONOKHA pHIXJee
TeM GoJblle BHICOTa MOAbeMa. Ha mpakTuke Hauiyumumu OKa3a-
JHCb copra OymarH, BeinyckaeMue ¢upMamMu Whatman (Baacron
Anrnus), Schleicher und Schiill, Macherey-Nagel u Ederol Aevﬁv~
a rtakxe Oymara Mapku «Duaerpak» (IJP) u ahm::m%mnoxmm
6ymara» (CCCP). Yame Bcero mosb3ylOTCsi TaK HA3LIBAEMOH CT4H-
RapTHO# Gymaroif (ta6a. 3.1). OmHa M3 CAMEIX JAYYIIHX MapoK —
Gymara Batman Ne 4, KOTOpasi 10 YHCTOTE H pa3pemlIalouiel croco6-
HOCTH npubauxaercs K BarMaHy Ne 1, Ho 6osee MJIOTHA, 6arogas
pA UeMy Ha Hee MOXKHO HAHOCHTb OOJIbIIHE KOJHYECTBA BeliecTBa
a TaKxe Gosiee 3pheKTHBHO MPOBOAUTL OGHAPYIKEHHE. _umwhgmm:m
Ha 3TOH Oymare uper GuicTpee, 4eM Ha Gymare JIpyrHx Mapor. [as
NpenapaTHBHEIX NeJed NPUrofHbl TaKXKe H APYrHe MapKH TOJCTON
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G6ymarn. CBOAKAa XapaKTepPHCTHK Haubojee LIMPCKO NPUMEHAEMEBIX
MapokK Xpomarorpaduueckoi Oymarn mnpHBeleHa B taba. 3.1. by-
Mara H3 MOAM(UUHPOBAHHOM ILEJJIOJNO3bI NPHMEHASTCA BCE pexXe.
BLITyCKalOTCs ClenHabHEe cOPTa OymMarn C IMOBHIIEHHBIM COAEP-
aHHeM KapOoKCuJbHBIX rpynn [141], cayxauue 1Js pasie/eHHs
KATHOHOB, HaNpHMeP NPOTOHHPOBAHHEIX aMHHOB H aMHHOKHCJOT,
HO JJIl TOTO ualle NPHMEHAITCS OyMarH, MPOMHTAHHblE HOHOOO-
MEHHHKAMH (HanpHMep, CHJILHOKHCJIOTHHIM HOHOOGMEHHHKOM aM-
Gepant SA-2, Maxepefl-Hareab HJH CJ12GOKHCJIOTHBHIM HOHOOOMEH-
aukoM amb6epautr WA-2), uan Oymard, U3roTOBJICHHbIE H3 XHMHUUE-
CKH 06paGOTaHHOMN LeJJII0/03b (<«HOHOOGMEHHOM LEJITIONO03bI»), B
YAaCTHOCTH W3 KapGoxcuMeTHauen o103sl (BaTMan CM-82), DEAE-
neanoniossl (Batman DE-81), ECTEOLA-meanonossl (BaT™maH
ET-81), ¢ocaruemmonoss (Barman P-81) u np. [67, 76a].

OnuxH u3 Haubojee paHHHX CHOCO60B MOAH(PUUUPOBAHHSA XpoO-
MaTorpaduueckoi GyMaru — ee aueTHauposanue [68, 85]. Drum
Croco60oM TOJyueHB MapKHM aleTHIAMPOBaHHOH Gymaru (HampuMmep,
wsixep-uoaas 20436/6, 20436/21, 20436/45. n Maxepei-Haresib
213Ac, 261Ac u 263Ac), pasanyaliHecs: MO COACPKAHHIO aleTH/Ib-
HEIX OCTATKOB. DTH Mapku GyMaru HCIOJb3YIOTCS AJs 00palleHHO-
dasnoit xpomaTorpaduu JUNOGHALHBEIX BemecTs. [losiHee Ghilio
06HAPYKEHO, YTO OHH BIOJIHE MPHrOAHB JUIS pasiesieHHs paueMH-
YeCKMX cMecell, NOTOMY YTO caMa aleTHJILENII0/1032 SBASeTCAa XH-
PaJbHLIM BEUIECTBOM I BCJIEJACTBHE 3TOTO ONTHYECKHE AHTHIOILBY
nepeMelaloTcs N0 Hell NMPH XpomaTorpaMpoBaHUH C PA3IHYHBIMH
ckopoctamu. s ruapodobusanun Gymaru npuMeHsIOT TaKxe mpo-
MHTKY CHJIMKOHAMH, KOTOPHIE 3aTeM CJyXKaT HOCHTEISMH JHIOQHIL-
HOH HEMOABHKHOH (pasnl (MPOMMTAHHAs CHIHKOHOBHIM MacioMm 6y-
mara — BarMaH Ne 1, 4 u 20, wsixep-unosin 2043hy; maxepei-
Harear 202WAA, 261WAA u 263WAA); umerorcs H JApyrue npo-
MATHBAIOLIYE areHTH (KayuyK, XHIKHe HOHOOOGMEHHHKH H Ap.), HO
TOJIbKO HEKOTOPHe M3 HHX HalLIM IPHMEHeHHE B KPYNHOCEPHAHOM
macirtabe. M3BeCcTHH Takke MapKu OyMart, NPONHTaHHOH ancop-
GeHTaMH, HanmpuMep okcuaoM ajiomuHHs (BatMaH TAL/A uim
wisixep-moaib 288), cuankaresnem (Barman SG 81 uan asixep-
unosab 289) maM KapGoHATOM Kaabuus (musiixep-mosis 290).

OcHoBHOe TnpeHMylIecTBO OyMar H3 CTEKJIOBOJIOKHA 3aKJloua-
eTcst B MX CTOHKOCTH 10 OTHOHIEHHIO K KOPPO3HOHHO-aKTHBHBIM
peareHTaM H HX HH3KOH aJcOPOLHOHHOM crnocobHocTH. Kpome Toro,
pasmesieHHe Ha HUX OOBHIYHO MAeT ObicTpee. TH Mapkn OGyMars
HCTOJb3YIOTCS KaK B HCXOAHOM COCTOAHHH (HMHOTAA MOCJE NPOINHT-
KH GydepHHIM DACTBOPOM HJH APYrofi HEMOABHIKHOK (asoft), Tak
M 1oCJe CHJIAHHM3alM{ HJM NMPOTHTKH TOHKOAHCIEPCHBIM CHJHKare-
aeM. ®upma Gelman Corporation BhIyckaer Takyil NPONHTAHHYIO
cuaHKareieM GyMary M3 CTeKJOBOJOKHA Ioj Haspanuem «Hucranr
THH Jlefiep3».
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3.1.2. ANINAPATYPA JJIl BYMA)KHON XPOMATOTPAGUH

YuuTbiBas ocnabieHHe HHTepeca K GyMaikHON XpomaTorpadum,
MBI DacCMOTPHM TOJIBKO Hallle BCEro yHorpebideMyio, NOCTYIHYIO
uau npocryio anmapartypy aas BX. Bogee mosnoe onucanue pas-
JINYHBIX BHAOB annapaTypbl MOKHO HalTH B PEKJAMHON JHTEpaTy-
Pe M B crenuanbHex MoHorpadusx mo BX (cm., HanpuMmep, [50], a
TaK¥Xke CNHCOK JHTepaTypH B . 13). 3a mochejidee mecATHJETHE
anmapartypa M TexHuka BX moutu He cosepuIeHCTBOBaJHcCh, Heko-
Topas pafoTa B 3TOM HampaBJeHdH NPOBeNEHAa TOJbKO Byuiem H
Kpoyuroy [19], ee Mbl o6cynum Hume. CHHCOK ammapaTypbl A4
BX Bkioyaer xpomarorpaduueckue KaMepsl HJAH COCYAb, CTOHKH
¢ JIOTKaMH, NHOETKH A/ HaHeCeHHs Npos, NMPHCHOCOBGJEHHS st
CYUIKH, TYJAbBEPH3aTOPHl, YALIKH a5 OOHAPYKEHUS H NPOIMHTKH,
COCYIBl JIJIsl 9JII0€HTA, CYLIMJbHBIE IIKa(H, JaMIsl Aas 06JaydeHHs
XpoMaTorpaMM, NpHCIOCOGJIeHUs AJis H3MepeHus Ry, a TaKxke nJja-
HUMeTPHl U JEHCHTOMETDH IJs KOJHUECTBEHHBIX OTpeleseHHH, KO-
NMUPOBAJIbHBIE MAIIUHEL H T. 1.

XPOMATOTPAGHUECKHE KAMEPBI U BCITOMOTATEJILHBIE
TIPUCIIOCOBJIEHU A

XpomarorpaduueckHe KaMepbl 3HAUHTENBHO PAasJHYyaioTCA MO
popme u pa3mepaM, H 5T0 B GOJBIION CTENEHH 3aBHCHT OT Xapak-
Tepa mpouecca xpoMmarorpagupoBaHus (BOCXOAsIee, HHCXOASIHIEE,
KDPYyroBsoe, AByMepHoOe, npemapatuBHOe). [y BOCXOASIIEro, a Tak-
JKe JIByMEpPHOro xpoMmMarorpa¢HpOBaHUST HA KOPOTKHE PAacCTOSHHS
©OOBIYHO HPHUToJeH 060 LHIHHAPHUECKHHE CcOCyZ GOJbLIOro JHa-
MeTpa, HanpuMep 60JbIION M BHICOKMH XMMHYECKHH CTakaH, 60Jb-
rasi LIHPOKOropJsas CKJSHKA, CTeK/siHHas 6GaHKa H3-IOX MapHHaza
4 T. 0. (cM. puc. 3.1). KopoTkHe H He CJIHLIKOM INHPOKHE XpoMa-
TOrpaMMBbl MOZKHO MOJy4aTh MeToqoM Bocxoasuleit BX maxe B KO-
HUYeCcKOH Kosbe, a MHKPOXpOMarorpaMMbl — B npoOupKax (pHC.
3.2). MoXHO CBEpPHYTb XPOMAaTOrpaMMy B LUJIHHAD H 3aKPENHUTh IO
KPasM Tak, YTO OHa OyJeT CTOsTb, ONMPAasich Ha JHO KaMephl, U
6yleT NorpyxkeHa B XpoMaTorpaduuyeckHil pacTBOPHTENb, HJIH KaK-
TO MOABECHTbL €€, UTOGH HMXKHASA HacThb Obljaa HOTPYKEHa B pac-
TBOPHTEJb, HaXOJAUMACA Ha JHe cocyja. Ecau AasS 3TOro HCNOJb-
3VIOT KOHHUECKYI0 KOJ0y, Y3KHil UUJHHAD HJH NPOGHPKY, TO MOKHO
TIOJBECHTb TNOJOCKY OyMmarH B NpobHpke (YKpenMB B HeHl NpOBO-
JIOYHBIA KPIOYOK HJIH pa3pe3aB Pe3nMHOBYI0 NPOOKy Ha [Be MOJIO-
BHHKH ¥ 3axaB Oymary MexAy HHMu u T. n.). Ecau xpomartorpa-
$bHUecKOH KaMepoil CAYKHT COCYA C IIHPOKHM OTBEPCTHEM, MOIKHO
YKpenuTh HajJ OTBEPCTHEM TOHKYIO NPOBOJIOKY HJH KPENKYIO HHTKY
M Ha Heli MOJBECHTh XpoMmarorpammy. MoXKHO 3akpenuTb JBa Ky-
COYKAa PE3UHOBOM TPYOKH HA KOHLAX CTEKJSIHHON NaJIOUKH JNJHMHOH

Hy
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Puc. 3.1. Pasnuunele BUAB KaMep aag Bocxoasumeit BX.

HEMHOTO MeHbllle BHYTPEHHETO AHaMeTpa IHJIHHADHYECKOH KaMephl
TakuM o6pa3oM, 4ToOBl Majouka B pesyJjbTaTe CTaja 4yTb AJHHHEE.
3aTeM HaJ0 BCTAaBHTh 3Ty NAJOUKY B IHJIHHAD (MONMEPEeK HEro u He-
MHOFO HHKE €ro BepPXHero Kpas), 4ToOul OHa AepxKasaach A0CTaTo4-
HO TJIOTHO H 4TOGHI Ha Hell MOXKHO GHIJIO MOJBECHTb NMOJOCKY Oyma-
ru (puc. 3.3). dnsa HucXoAsdulel XxpoMmartorpaduu HyXHH Oosee
UIMPOKHE W BHICOKHE KaMephl, IOTOMY 4TO B HHX HYXKHO eile Iome-
CTHTb CTOHKY HJH AepkKaTenb AJs JOTKa, B KOTODHIH HaJHBaercs
xpoMaTorpaduueckHil PacTBOPHTEJNb M MOMEIAETCst KOHEIl MOJNOCKH
Gymaru. IIpeasioxKCHB pa3/Hulble THIBE KaMep, JOTKOB, NOJCTABOK,
nepxareedl, kpeiiiek u T. 1. Ha puc. 3.4 nokasanmel JBa THIIA al-
napaTypbl AJsi HUCXoAsieH xpoMarorpaduu. JKesnaTennHo, 4TOGBL
xpomaTtorpaMma (1mosocka 6yMarx), BHICOBLIBAalOMlafics U3 JIOTKA,.
HamnpasJjsijach Jajee ¢ NOMOUIbIO TOPH3OHTAJbHO PaCMOJOXKEHHOH
(mpuMepHO Ha BBHICOTE YPOBHA PaCTBOPHTENSI) CTEKJSHHOH maJjod-
KH, IOTOMY YTO 3TO NpefoXpaHseT OT ONACHOCTH IepPeTeKaHHs pac-
TBOpHTEJisi uyepe3 xpomarorpammy. Ileperekanne pacTBOpHTENH,
BLI3BAHHOE CTEKAaHHWEM MJIM CAYBaHUEM, HJH HEOCTOPOXKHBIM J100aB-

=
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Puc. 3.2. Kouuueckass xosba (koaba

Spaenmeitepa) u npoGHpKa, HCMOJb3ye-

MBle B KaueCTBe Kamep A/ BOCXOAsIlel
BX Ha KOpOTKHX TOJOCKax OyMar.
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JICHHEM PacTBOPHTENsS, a HHOIla CAMUMH KalMJJIAPHBIMH CHJAaMH,
NPHBOJAHUT K IOpYe XpomarorpamMmul. IIpH HaJHYHH TAKOTO YCTPOH-
CTBA CTAapTOBAas JHUHHA JOJXKHA HAXOAHTHCH HEMOCPEACTBEHHO IMOJ
nanoukoét. Has apymepnofi BX Ha HIMPOKHMX JIHCTAaX HWJH mpena-
patusHoii BX mpumensior GoJsblide KamMephl M 4alle BCero NpoBo-
IS8T HACXOAfAIee ajouposanue. Jlas 3Toil 1eJH NPUTOLHBI KaMepH
THNA NMOKa3aHHOH Ha pHC. 3.5, cHaOXkeHHbe cHenHaJbHBIMH ¢ap-
¢opoebiMu JloTKamu (puc. 3.6), 0AHAKO B HacTosllee BpeMs HMH
noab3ytotcsi pexe. Ilpu xpomarorpadupoBaHHd Ha GOJBIUHX JIHC-

Z2)
ez
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41

Puc. 3.3. Kamepa mas Bocxogsmiefi BX
¢ JucTOM xpoMmarorpaduueckofi 6ymard,
NOABEUIeHHEIM HA CTeKJSHHOH mnaJiouke,
KOHIB KOTOPO# 3aKpemnJieHbl KyCOYKaMH
JKeCTKO# pe3HHOBOH TPYOKH.

|
=

Tax (GUABTPOBaAJbHON OyMaru HEOOXOAHMMBI CIEIHAJbHBIE IHIIBI
nocje cMauyuBaHus GymMara CTAHOBHTCS OUEHb MSATKOH H JIOMKOH M
6paTh ee MOXKHO TOJIbKO TAKHMH LIMIIIAMH.

BBujly TOro YTO Ha TaKMX JJIMHHBEIX JIHCTAaX MPOIECC pasjeJe-
HHS [POJOJKAETcs MHOrja MHOro 4acoB (B 3aBHCHMOCTH OT pac-
TBOPUTENS U Mapku Gymaru)  mostoMy Merof BX mne MoxKeT KOH-
Kypuposatb co ckopoctHoit TCX (B Tex cayyasx, koraa oba me-
TOMA MOKHO GBLJIO OBl HCIOJb30BAThL ¢ OJHHAKOBHIM ycrnexoM), By
# Kpoymoy [19] npeanoxuns Meroauky ckopoctHo# BX. Jra me-
TOAHKAa TNpeiycMaTpHBaeT NPHMeHeHWe Gojiee Y3KHX Kamep (pHC.
3.7), rOpH30OHTAJBHOrO XpoMmaTorpaupoBaHuss (BO3MOXKHOro Ousa-
rofaps HaJHUHIO CNELHaJbHON METaJJHYEeCKOH PaMKH), TIlaTeJb-
HOTO HachILIeHHWst aTMOC(epH KaMepel MapaMu PacTBOPAIOINEH CHuc-
TeMBbl (NPUMEHAKTCS JUIO(HIbHbIE, MAJOBA3KHE, JeTyYHe H OHICT-
PO BIUTHIBaeMble PAacCTBOPHTENH), a TJaBHOE--- IPeABAPHTENbHON
nponuTkH Gymarn BOLHOH HenmojBHxHOR (asolt. Ilockoxnbky pasne-
JeHHe 5THM MeTOAOM BejJeTcs Ha GoJee KOPOTKHX NoJockax Oyma-
TH, TO TpeGyercsi MeHbllee KOJIHYECTBO XpoMaTorpagupyemoro
BellleCTBa, KOTOPOE HAHOCSAT HAa MEHBIIYI0 IJIOILaAb y CTapTOBOH
nuHEK (T. €. B BHAE IATEeH MeHbliero pasmepa). Meroauka paGorh
omHcaHa HUXe B pasf. 3.2.3.

Hnas kpyrosoit xpoMmartorpadHu HCIOJL3YIOT CHELHaJbHbIE Ka-
MEpH, OCHOBOH JJii KOTOPHX MOTYT CJIYXHTb Gosblixe yamkH [ler-

BYMAJKHASI XPOMATOTPAOHSI 65

N

s/ &
Puc. 3.4. Annaparypa aas mucxoasmei BX.

G — cToflKa ¢ JIOTKOM; § — NMPHCHOCOGNeHHe AJs HHECXOAAmlel xpoMmatorpadun B COGDaHHOM
BHAE; 6 — CTaHAAPTHAs KaMepa C JOTKOM.

pH HJHM 3KCHKATOPH. B mepBoM ciyuyae B HEHTPEe KPyraoro Gymax-
HOro (HUJILTPA MOMEUAIOT TAMIIOH, MPUrOTOBJICHHBIH H3 IJIOTHO CKa-
TAaHHOTO KycOouka (uibTpoBajsbHO# OGymaru (puc. 3.8,a) uan us
YHCTOrO BOJIOKHHCTOTO Marepuaja, IPOMBITOIO DAacTBOPHTENEM.
MoxHO Takxe HCIOJIB30BAaTh ONPOKHHYTYI0 MAaNEHBKYIO CTEKJSH-
HYI0 BOPOHKY (pHc. 3.8,6) c o6pe3aHHBIM 10 TPebyeMoil BLICOTHI HO-
CHKOM, NPHYEM 3Ty BOPOHKY 3aNOJIHSIIOT XJOIKOBOH BaTOH TaKHM
06pasoM, 4TOGE M3 HOCHK2 BOPOHKH BHICOBEIBAJICS M KacaJscs LEHT-

1=

Puc. 3.5. Bombmas kamepa (ampx) Puec. 3.6. Kpait tapdoposoro noTka
Ans  XpoMaTtorpadupoBaHuss Ha 60b- AN XPOMATOTpad¥H Ha GOMBINHX JIHC-
LIEX JMCTAX XpoMaTorpaduueckoit: 6y- Tax Gymaru B KaMepe, MOKa3aHHO@ Ha
Mard (a — fepXaTens Aas  ¢apdopo- puc. 3.5.

BOTO JIOTKA, MOKA3aHHOrO Ha PHC. 3.6). (a — oreepcrme, B xoTopoe momemamr crex-

JASHHYIO NaJIOYKY, NMOAAEPKHBAIOULYIO XpOMa-
TOrpaMMy.)

- 5-2203
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Puc. 3.7. Cxema KaMmephl, npenoxennolt Bymem u Kpoywoy [19].

a — upo6Ka, 3aKpHBaOllas HaXOAMuleecs B KDHIIKe OTBEPCTHE MJIA BBOJA vmoqmovmﬂm@am

6 — KpenJieHHe KDBIUKH C MOMOIIBIO JIMNKOR JEHTH; 6 — 3aXKHM; &— XpOMaTorpamMa;

PaMKa H3 HeEPKaBelolleHl cTanii, Ha KOTODOM JIEXHT XpOMATOrpaMma; e — JOTOK C pacTsopH
TegaeM.

( = N

_ = E=—2=—
a &

Puc. 3.8. Uamxkn IletpH, Mcmoib3yeMble Kak KaMmephl JJf Kpyroso bX.

@ — B UeHTpe HAXOMHTCSI TaMIOH W3 ckaraxpofi Gymars, BIUTHLIBAIOULKE pacTBOpHTENh; 6 -—
B LeHTPe HAXORHTCA BOPOHKA C BATHBIM TaMIOHOM, BIHMTLIBAIOLUMM DacTBOPHTEN]b; 8 — dunb-
TpoBaJbpHas Gymara.

b

pa GymaxHoro ¢QubTpa MaseHbKHH TaMIOHYHK. TIpu ucnons3o-
BaHWH 3KcukaTopa (pHC. 3.9) 3JOHPYIOUMH PaCTBOPUTE]bL OYEHDL
MEIJIeHHO BHIIYCKAlOT TO KAIISIM Ha TaMIOH (IPHUrOTOBJIEHHbIH,
KaK YKa3aHo BHIE), ¢ KOTOPOTO HYXKHOE KOJIMYECTBO PacTBODHTE-
751 BIHTHIBA€TCS] KPYTJIBIM OyMaxHEIM GUALTPOM, a H3GHITOK pac-
TBOPHTE/S CTeKaeT Ha JHO 3KCHKATopa.

[IPUCIIOCOBJEHHS [JIS CYLUKHM XPOMATOI'PAMM

TIpomie BCero MOJBECHTb XPOMATOrPaMMy B BEITSIKHOM HIKady H
ZepKaTb ee TaM, OKa OHA He BHICOXHeT. Eciu pacTBOPUTEJH He-
70CTATOYHO JIETYyuH, TO HaJO NOJb30BATLCS HATPETHIM [0 HYXHOH

Puc. 3.9. DxcuKATOp, HCHOJb3yeMH#
Kax Kamepa Aas1 Kpyrosoit BX.

BYMA)XHASI XPOMATOTPA®UYA 67

TeMIepaTyphl CYWHMJABHEIM LIKadoMm (ocobGeHHO 3(¢eKTUBHEL Cy-
UIHJbHblE WIKa(pbl ¢ UUPKYJHUPYIOUIHM TEIJEM BO3AYyXOM), B KOTO-
POM clleflyeT NOLBECHTb XPOMATOTPAMMH JJs1 CyliKd. Ecam cyuka
XpoMaTerpaMM IPOBOJAHTCH B CYLIMJIBHOM LIKady, HEOOXONUMO BHI-
HoJHATb TPeOOBAHHS TeXHHKH O@30MacHOCTH, o6s3aTesNbHEIE IPH
pabore ¢ JETYYHMH, BOCIJIAMEHSIOUINMUCA HJIH B3PBIBOONACHEIMH
pacTBopuTessaMH. HacTo HCoab3yoT 6aTapeio HHPPAKPACHHIX JaMn
uau Jaxe OOBIUHBIX 3JEeKTPHUECKHX JaMI, DPacCHOJIOKEHHBIX Tak,
4T00Bl paBHOMEPHO oborpepaJsiach GOJIbIIAS MOBEPXHOCTh. XpOMATO-
rpaMMBbl MEHBIIEro pasMepa MOXKHO 6LICTPO BHICYLIHTH (JZaxke ecau
pasjefieHue BeJOCh MAJOJETyUdM PacTBOPHTEJIEM) IIOJ BHITSKHBIM
KOJIIAKOM, eCJIH IIPOCTO IepeMeliaTh UX B FOPH30HTAJLHOM Hamnpas-
JIeHHH Hal ropsueli noBepxHocThio. IlpH aTOM HEOGXOAUMO CAEIUTS,
4yToOH MoJiocka OyMard HaXoAHJach JOCTATOUHO BEICOKO Haj 3TOM
fI0BEPXHOCTDIO, MHaye OyMara MOXKET BOCIJIAMEHHTLCS HMJH OGyT-
authest. IIpy HaNMYHH HEKOTOPOrO ONBITA 3TOT METOJ OKas3hIBAeTCS
HaunboJiee MPOCTHIM.

TIMIETKY OJ1d HAHECEHHY ITPOB

B nponaxe uMmernTcs passiyHble MHKPOMHIETKH €MKOCTbIO OT 1
1o 50 MKJI, npeJHasHayeHHEle AJs HaHeceHHst npo6. HauGosee mpo-
CTHIMH SIBJASIOTCS CaMO3aNOJHAOUIHECS MHICTKH, T. €. KamHJIsAp-
HbIC IHIETKH € CYXKAWOUIUMCS HJH PEe3KO PACHIHPSIOUUMCS KalHJ:

A n - r

Puc. 3.10. Buas KanuaisapHHX IHIETOK
IJis HaHeceHHs Inpo6.

a — Cpe3aHHBIR Kamuaasap; 6 — caMmo3amod-

HAlOIasACA pacClIHpAIOLLAdacs MNHIETKA; 8 —

caMo3anoJRANlasca CyMXKaioulasica NHIeTKa;

2 — CTeKJdsAHHas TpyOKa, mepexonsuiass B Ka- e _

il

NHAAAD C CYXKEeHHBIM KOHUOM.

a 5 I 2

JIIPOM, B KOTOPLIX MJIH CPasy MOJHOCTBIO NPEKPAILaeTcs MOLBEM
HKHUAKOCTH, HJH OH TMPOJAOJIKAETCA C CHJIBLHO 3aMe[JIEHHOH CKOpO-
croio (puc. 3.10, 6, 8). ToHKHE CTEKASHHBIE KaluIgpE OUeHb YR0G-
HBI, JEUIEBE], H HX JIETKO MOXKHO “3rOTOBHTh. OGLIYHO HAHOCST 5-—
10 mka. Ilunerkn Takoro oGbeMa Jierko H3TOTOBHTB, BHITAIUBAfA
CTEKJISTHHBIE TPYOKH B KanHJ/IAPH AHAMETPOM OKOJO 1 MM C Cy3KeH-
HBHIM KOHYHKOM. KoHuHK kanuiispa orpesaior, a Kanuaaap Kanub-
pyior (puc. 3.10,a, 2). Kanubposky (KOoHeuHO, He 0COGEHHO TOUHYIO,

MQ
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HO JROCTAaTOYHYIO AJsi GOJIBIUHHCTBA XPOMaTOrpaMyecKHX omnepa-
1K) MOXHO JIEKO IMPOBECTH C IOMOIIbIO TOTOBON IpafyHpPOBaHHOI
IMHNEeTKH eMKocTbio 0,1 Ma. DTy nHneTKy 3amo/HAIT O METKH Me-
TAHOJIOM U 3aTeM, JepxKa o6e NMUMETKH NOYTH IOPHU3OHTAJNbHO, BBO-
AAT B KanuWuisp Tpebyemuili o6beM MertaHosa (10 Mka) u3 kKoHum-
Ka TPaJgyHPOBAHHOH MHIETKH, CJerka HakJOHAA ee. [IOJOKEHHe
YPOBHS KHAKOCTH B Kanujspe npu ee o6beme 10 MK oTMeuaroT,
HaHOCA METKY BOCKOBHIM KapaHJallOM HJH LapanuHy KapGopyHHo-
BbIM OCTPHEM, HaKJeHBasi HATKY H T. 1., ¥ IOC/e CYIIKH KamHAIsp-
Has NHIeTKa roToBa K ynorpebaenuio (puc. 3.10,2). Ecau npeacro-
HT OTOGMpPaTb W3 JAJNHMHHBIX MPOGHPOK, IYOOKHX HJH Y3KOTOPJBIX
KOJO, KeJaTeNbHO He OTPe3aTh KalH/IADP OT TPYyOKH, W3 KOTOPOM

OH OBbIJ BHITSHYT, TaK KaK TOrJa NHNETKAa 6yAeT JOCTATOUHO AJIHH-
HO# U 6oJiee yIO6HOH.

ATITTAPATYPA /151 OBHAPYKEHUSI

Yep-ramnel. O6HIUHO HCMOAB3YIOT PTYTHHIE JAMIH ¢ GHILTPAMH,
NpONyCKarOUIUMHU H3JyYeHHe ¢ NJHHOH BOJHH OKOJO 365 HM
(¢puaptp Bynma), manpumep snamnm Phillips, Philora HPW, Luma
HgU, unu ¢ paunoit Boann 254 um (Mineralite, Chromatolite).

Ilyaveepusaroper. B nurepatype onucano Gosblioe KOMHYECTBO
BHOB NyJbBepH3aTOPOB. Mx sierko mproGpectH, u MH He Oyaem
onuceiBath uX. Ha puc. 3.11 nokasaHe Tpu pacnpocTpaHeHHBIX BH-
Ja NyJbBepH3aTOPOB.

Bmecro HaneceHMs: peareHTa Ha GyMary myTeM ONPHCKHBZHHS
HHOTZa lles1ecooGpasHee MOrpykaTh XpOMAaTOrpaMMEl (Ha IOJIOCKAX

)

a J 8
L Puc. 3.11. Tpu Buma nyassepusatopos.
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HJIM Jaxe Ha JIMCTKax GyMaru) B pacTBOp pearenta. s sToi Ie-
JH CJIyXaT CrelHaJsbHble HEeryyOoKHe JIOTKH WM yamku. [Ipu Ta-
KOM MerojJe oOHapyKeHHs JAOCTHraercs Gojiee paBHOMEpHOe CMa-
YHBaHHE XPOMAaTOrpaMMEl H, Cle0BaTeJbHO, Gojee paBHOMCPHOE
OKpallMBaHHE IISITEH.

Annaparypa 0as KONUPOBAKUS XPOMATOZDAMM. [Tonyunts Ko-
IIHA XpPOMAaTOrpaMM, KOTOPhIE HNOCTENEHHO BHIBETAIOT HJH NaxKe
PaspyumalnTcs, MOXKHO, (OoTOrpadvpysi XOPOLIO OCBENIEHHYIO XpO-
MaTOrpaMMy C MOMOLIbI0 (OTOKAaMEpH; B HEKOTOPHIX CJAyYasX BO3-
MOXKHO NpsIMOe KONHPOBaHHE XPOMaTOrpaMMul Ha (oTorpadHuecKuit
MaTepraJs; KpoMe TOro, MOXKHO BOCIOJIb30BATbCSI TAKHMH METOLAMH,
Kak peduekcHas dororpadus unu Kcepokomnuposanue. Ecau doto-
rpagupoBaTh XpOMaTOrpaMMy He 06s3aTeIbHO, TO MOMKHO CKOIH-
poBaTh ee BPyYHYIO Ha TOHKYIO NPO3pauHylo Gymary, oTmeuas okpa-
LIeHHBIe NATHA UBETHHIMH KapaHAailaMu. DTOT MeTO] KOMHPOBAHHUS
OTHOCHTENIbHO OHICTPHIN, HaunGoJiee NPOCTOM, a YYHTHIBas BO3MOXK-
HOCTb BOCIIPOM3BEJEHHS 1BETOB, U HauboJjee TOUHBIH.

W3MEPEHHE 3HAYEHUY R;

CornacHo onpejeneHHIo, BequuHHa R; mpeacraBaser coGOH OT-
HOIIGHHE PACCTOSIHUA OT LEeHTPa NATHA B (QPOHTA PACTBOPHTENS IO
CTapTOBOH JIMHHH (CM. HHXKE); 3TH PACCTOSHHS OOGBLIYHO H3Meps-
IOT JNHEAKOH. [lJs1 HemocpeCTBeHHEIX H3MeDEHHI, IpH KOTODBLIX He

TTTTTL O 1T T Y LT
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Puc. 3.12. Tlpucnocobnenns ana usmepenns Ry.
a — yupyras (pacTsArHBAIOLlafcsa) MONOCKa Gesoff peaHHbl AAHHON OKOJO 15 oM o mKano,
pasfenenofi Ha 100 gacre#f; 6 — napTOrpua H3 npos3pauHOro nJacruka (BepHIMHY NOMEMIAIoT
Ha CTapToBOdA JIHHHH, a JUHHSA x\u_ Ha NapTOrpHAe AOMXKHA mepecedb HPOHT PACTBOPHUTENs),
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Tpe6yeTcsi BEIYHCJSATH OTHOHIEHHE, pa3paboTaHbl H H3TOTOBJEHH
pacTsaruBalolyecs ynpyrue juHefixn (pHc. 3.12,a), Tak Has3bBae-
Mble nmaprorpufsl (puc. 3.12,6). C ux IOMOIIBI0 MOXHO cpasy OT-
CUHTHIBATh 3HAYEeHHs Rj.

ATIITAPATYPA OJ14 SJIIONMPOBAHHKS ITATEH

Yuacrok 6yMary, colepxKallHii NATHO, WJIH 30HY, BHIPE3AIOT, KaK
MmoKasauno Ha puc. 3.13, U npAMoJuHEHHH Kpal 3TOro Kycouka Io-
MELLaloT MeXAY JABYMS MaJeHbKHMH CTEKJSHHBIMH IJACTHHKaMH
(TIOKPOBHEIMH CTEKJaMH OT MHKPOCKONA), KOTOpLIe 3arteM norpy-
xawT B uawkKy [lerpn Takum obpasomM, 4ToOH oCTPHIH Kpa# Kycou-
Ka Oymaru OblJ HanpaBJeH Ha3al, Kak MOKa3aHo Ha pHC. 3.14. mo.Em
HAJHTb B YalIKy pPACTBOPUTENb ¢ OYE€Hb BHICOKOH 3JIOMPYIOLIEH
cnocoBHOCTBIO, TO MOJ AEHCTBHEM KANHJJISPHBIX CHJ OH IPOHHMKAeT
MexJy NJacTHHKaMH W BIHTBIBaeTcs B OyMary, 3JIOMPys MATHO;

0
0

e

— "
a & a ]
Puc. 3.13. Cnoco6 sbipesaHnst HeOOHAPYXEHHHIX NfATeH Ha XPOMATOrpaMmax ¢

1eJIbI0 MOCAeAYIOLEero 3JI0HPOBAHHA,

@ — KOHTPOJILHAR MOJMOCKa ¢ OCHADYMKEeHHHIMH NATHAMH; 6 — CNOCOG BEIPE3aHHS HeoGHaApYHeH-
HOTO MATHA.

o

Puc. 3.14. dmoupoBaHue NATeH C MOJOCOK OyMary, BbIpe3aHHBIX, KAK IOK23aHO HA
pHC. 3.13, B NOMEIIEHHKX MeXAY NOTPYXKeHHHIMH B YallKy IleTpH cTek-
JISHHKEIMH IVIaCTHHKAMH,
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Puc. 3.15. dmoupoBanne 30H ¢ WHpO-
KHX XPOMAaTOrpaMM.

a -— TOJAITHJNEHOBASI NJEHKa; 6 — CTeKJstHHa s

npoOMpKa MM Tajiouka; @ —- HaBepHyTas Ha

NpoGHPKY HWAM NaJOYKY BBIpE3aHHAas 30Ha:
2 — 3M0eHT; 0 — 3J10aT,

TTTINIATY
thon
N T
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3J1I04T IPH 3TOM KaNJsAMU CTeKaeT ¢ GyMard B IOJCTABJCHHBIH Ma-
JIEHBKHH CTaKaHYHK.

Eciu Hajo nposectu amonpoBaHHe Beeil 30HB, HAIPHMEp ¢ LUH-
POKO# mnpenapaTHBHOH XPOMATOTPAMME, TO MOMKHO ee BLIPE3aTh,
TJIOTHO HABEPHYTL HA KYCOK MPOYHOR CTEKJSHHOH 11aJ0YKK, NOKPbI-
Thi GoJICe MHPOKOIT 1HOJIOCKOH 10N TH/ICHOBOR IJICHKH, H 3JI0H-

POBATL NOJY'CHHBIA TaKUM 00pa3oM OyMaxKHBIH UHJAMHAP, KaK 3TO
AlenaioT B KOJIOHOYHOH xpomartorpadun (puc. 3.15).

3.1.3. BbIBOP PACTBOPHUTEJIEW (HOJABU)XHON PA3bI)

Hro6ul pesysmbTaThl XxpoMaTorpadHpOBaHHS GBLIH BOCIIPOH3BO-
AHMBIMH, HEOOXOAMMEI OYeHb UYHUCTHIE PACTBOPHTENH C TMOCTOSHHI-
MH XapakTepuUCTHKaMH. JlHorza nasmmume gaxe 1% npumecu B pac-
TBOPHTEJIe MOXET ObITb NPHYHHOH 3HAUHTEJLHOIO H3MEHEHHS 3Ha-
yeHu# R; xpomaTorpaupyeMbX coegHHEHHUI. Hanpumep, y a6co-
JIOTHOTO XJIOPOGOPMa 3JIOHPYIOIAs CIHOCOGHOCTH MEHBIIE, YeM y
MEIHLIHHCKOTO XJIOpodopMa, COAEpKAIIEro B KayecTBe CTAGH/IM3A-
Topa okon0 2% aranona. IMogo6Hoe e BIHSHWE OKa3HIBAeT Ha
3THJIAleTaT [06aBKa BOABI: STHJIALETAT JIETKO THAPOJH3YeTCS H
oGpasyolyecs: IPH CHAPOJIH3E STHIOBLI CIHPT H YKCYCHAS KHCJO-
T4 3HAYHTENBbHO IOBHINANIOT MOJSIPHOCTh pactBoputens. s o06-
HapyXeHHs TaKXe TPeGYIOTCsl BEICOKOKAUeCTBEHHHE PacTBOPHTEJH;
IPHMECH MOIYT NOAAaBJATh (PJAYOPECUeHUHIO HJIH KaKHM-JAHGO 06-
pasoM HapymaTh AeiACTBHE OOHAPYXKHBAIOIIHX PeareHTOB.

Ilpn nox6ope pacrBopHTeNell CJleAyeT PYKOBOACTBOBATLCS 06-
UM NPABHJOM (TeM CaMBIM NPaBHJIOM, KOTOPOE GBLIO H3BECTHO
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glle aJX¥MMHKaM) -— Mofo6HOe pacteopser noaobuoe. Ecanm ana-
' IW3HUPYEMBble COCIHHEHUS 3HAYHTEJbHO OTJHYAIOTCSI OT PacTBOPHTE-
Jisl 110 THAPO(QUABHBIM CBOHCTBAM HJIH NOJMAPHOCTH, TO HEJIb3sl OXKHU-
IaThb XOPOUIMX pe3yabTaToB. Takue COeJHHEHHS WJH OCTAaHYTCS Ha
CTapTOBOHN JIMHHHM UM OyAYT NepeMenlaTbess BMecTe ¢ PPOHTOM pac-
TBOpHTENA. PacrBopuresin 0OBIUHO KJACCHPUIUPYIOT IO 3.JIIOTPOMN-
HBIM HJIM MHKCOTPONHHIM psifaM. Ecau asiompyionias cmocoSHOCTD
PaCTBOPHTEJIA 3apaHee He ONpelesieHa SKCIEePUMEHTAJbHO, TO CJie-
JAYET PYKOBOJACTBOBATLCA CJACAYIOIIAM OCHOBHBLIM NPHHIHUIOM, IIPH-
MCHHUMBIM TakKikKe IPH ONPCACHCHHH MOJADHOCTH HJH ﬁNh@O%Ebvmo.
‘CTH PAacTBOPEHHBIX BeIeCTB: ajupaTHUSCKHE YIJIeBOAOPOAL CUH-
TAlTCS KPalHUMH 4YjeHaMH psaja, (IpedNoJiOoKUM, HAUYHHAIOT €ro),
NIOTOMY 4TO OHH HauGoJiee JHNOGUIbHEL, T. €. COBEPILEHHO HETHAPO-
GHILHHL K HeNOJIAPHBl, a 3aMBIKaeT TaKOH PsAA BOJAAa, IOCKOJBKY
oHa HauboJiee rHAPOGUNBHBIE M BHICOKOMOJSPHHIA pPACTBOPHTEND.
CreneHb HENOJSAPHOCTH mnapadUHOBHIX YIrJEBOLOPOJOB H BOOGIIE
OpraHM4yecKHX COeJHHEHHH MOKHO, KaK NPaBHJIO, YMEHBIIUTh, BBO-
Is 3aMectuTesH. HaJHune m-27eKTPOHOB JBOHHOH CBSI3H B PacTBO-
puTese MPUBOAHT K YBEJHUYEHHIO ero MOJSPHOCTH H 3JIOHpYIOUIeH
CIIOCOGHOCTH M K YMEHDBLICHHIO SJIOHPYEMOCTH BellecTBa Ha IOJsp-
HBEIX COpOeHTaX HJM Ha MHOJSIPHBIX HENOABHKHEIX (paszax. Tak, Ha-
npuMep, 6€H30J — 3HAYUTEJLHO JYUIIHE 3JII0EHT, UeM LMKJIOTCKCAaH.
PacnpocTtpanenHbii  3aMecTHTeNb, He CJAHLIKOM YBEJIHYUBAOMWAN
TUAPOPHIBHOCTE,— 3TO XJIOP (XOTHl OH MOXKeT 3HAUUTEe/bHO YBEJIH-
YHTh JHIOJBHLIA MOMEHT BEIeCTBAa); APYrHe TajOTeHH efBa JH
HUMeeT CMBICJ paccMaTpuBaTh B 3T0H cBs3u. Hampumep, TeTpax/op-
METaH HeNoJIAPeH, XOTS COLEPIKHT CHJIBLHO 3JIEKTPOOTPHUATEJbHbIE
aTOMH XJIOpa; €ro MOJICKYJa CHMMETPHUHA H MO3TOMY He HMeeT AH-
HOJLHOrO MOMEHTa. B To ke BpeMs x/i0podopM 3HAUHMTESLHO 6O-
Jee mnonspeH 6marofaps HM3KOH CTelleHHM CHMMETDHH ero MOJIeKy-
JIbl 1 3HAYMTENbHOMY HHUIOJHLHOMY MOMEHTY, a €ro 3JIOHDPYIoilas
CIOCOGHOCTL 3HAUHTEJBbHO BHIILE, YeM y TeTpaxsjopmeraHa. ['uapo-
¢buabHEIE CBORCTBa emle 6oJee YCHJIMBAIOT NPOCTLE 3(DUPHBIE TPYI-
Nbl, CJAOXKHBIE 3(HPHHE FPYIINb, OKCOTPYNNBl H TI'HAPOKCHJbHbIE
rpynnel (mepevHcJeHBl B NMOPsIAKEe YCHJeHHs BJjusiHUs). CoepnHe-
HHSL ¢ HATPOTPYNNOH# pacCMaTPHUBAIOTCS PeLKO, XOTs HaJHYHe 3TOH
IPyNnbl 3HAYHTENLHO YCHJHBAET HOJSAPHEIH H I'HAPOPHALHBIE Xa-
pakrep BeuecTsa; NOJOOHHIM 06pa3oM AEHCTBYeT H THOJbHAS IPyM-
na. AMHHHBIE H KapGOKCHJbHBIE TIPYNNBl OY€Hb BHICOKONOJISPHbI
‘Jaxe B HEHOHH30BaHHOM BHJE, a B HOHH30BAHHOM COCTOAHHH COOT-
BETCTBYIOUINE COEIHHEHHS CTAHOBATCA KpadHe TI'HAPODHILHBIMH.
BaxHnyio posb HrpaeT COOTHOLIEHHE MEXAy AJNWHON ajudaTHuec-
KOA Lenu M YHCJIOM 3aMecrtHTenefi. Hampumep, ase uau tpm mpo-
CTHeE 3hUpHBEIe IPYNIOB B MOJIEKYJE OKA3bIBAIOT TAKOe e BJMSHHE
"Ha FUAPOGHUILHEIA XapakTep BeMIeCTBA, KAK H THAPOKCHJIBHAS TPym-
‘na. Tak, Hanpumep, AMSTHJIOBHI 3(HP He CMELIHBAeTCs C BOIOM,
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a JuokcaH cMewuBaercs. ONHAKO 1/ OUEHKH HJH TPeACKa3aHHs
THAPOGHJLHOIO XapaKTepa BeIECTB HE CYIIECTBYET CTPOTO KOJIH-
YEeCTBEHHBIX U OOUIUX NPaBHJIL.

Ha npakTuke BO3MOMKHB JBa OCHOBHHX cmoco6a monGopa pac-
TBOPHUTeJIeH.

a. ITouck no suTepaTypHLIM HCTOYHHKAM TaKHX CHCTEM, B KO-
TOPbIX NaHHOE BeLIeCTBO yXe XpomartorpadpupoBasd, ¥ noxbop no
OnyO/IHKOBAaHHBIM 3HAYeHUsIM R; W APYrHM ZaHHBIM HauGoJee MOJ-
X0Js1led CUCTEMHI,

6. Ecin panHOe BewiecTBO paHee BOOGLie He XpOMAaTorpadupo-
Bajl4, TO HaXOLAT TaKHe CHCTEMB, B KOTOPHIX XPOMAaTOrpagupoBa-
JHu nof00Hble BemecTBa (B YaCTHOCTH, NOAOOHBIE 110 CTENEHH THI-
POQHIBHOCTH), W TOTa MOMKHO NPUMEHATb METOJ HPo6 H OWHGOK.

Ecnn penectTso coBepuieHHO THAPOMHIBLHO, T. €. €r0 HEJb3S K-
CTPAarupoBaTh H3 BOJHOrO PAaCTBOPA Ja)e TaKHM OTHOCHTEJbHO
NOIAPHBIM PaCTBOPHTEJNEM, KaK H-OyTaHoa (NpUMepH TaKHX Be-
1{eCTB — dMHHOKHCJIOTE, €axapa), TO HaJ0 HCIOJb30BaTh PacTBO-
PSIIOLHE CHCTEMBI C BBICOKHM COJepKaHHEM BOAbI, HAIPHMEP HACHI-
IeHHBIH BOOH 8TOp-6yraHos (OH MOXKeT comepxartbh xo 30% Bo-
Abl), HAH BepXHIOO (asy cMecH H-OyTaHOJA, YKCYCHOH KHCJOTH H
BOAB B COOTHOIIEHHH 4:1:5, craBlied KJjacCHUECKOH (cucreMa
IlapTpuaxka), uan cHCTeMy H3ONPONHJIOBHI CIHPT — AMMHAK (7:3
van 8:2 m T. 1.), uan 15%-Hyi0 YKCyCHYIO KHCJIOTY. Cpennerugpo-
QHILHLIME CUMTAIOTCS BEIECTBA, KOTOPBIE XOPOIIO 3KCTParupyoT-
CsS M3 BOABLL YTHAANCTATOM, XyXe 3(QHPOM HJIH XJOPOPOPMOM H He
gKeTparipyiorest GCH3040M M NETPOJeHHBIM 3dupoM. [as uX xpo-
MaTOrpa@HpOBaHHs NOAXOAAT CHCTEMBI, COAEPIKAIIHE PacTBOPHTE-
JM CPelIHeH NOJ/IIPHOCTH, HANpHMep GYTHJALETAT, M30NPONHJIOBHIA
5¢up. WK X10podOpM, YacTo cogepkaiuil J0GAaBKY MajbIX KOJH-
YECTB MOJAPHBIX PaCTBOPHTeNed HAH Aaxe BOAbL. [as Xpomaro-
rpaHpPOBaHHs COEJMHEHHIT, OYeHb IIIOXO PACTBOPHMBIX B BOJe, HO
XOpOIIO PaCTBOPUMBIX B JIMNOGHILHBIX PACTBOPHUTEJSX, OCHOBHBIMHK
KOMIIOHEHTAMH MOJABHXKHOH (asbl cJayxkaT GeH30J, LHKJIOTeKCaH,
TETPAaXJIOPMETaH, TOJAyosl H T. m. Jast XpoMartorpadHpOBaHHS CO-
€JMHeHHH COBEPIUEHHOrO JNMMOGHILHOrO XapakTepa (KHUPHBIE KHC-
JIOTHI, CTEPHHDI, KADOTHHOUAL! H 1P.) CJeAyeT NPHMEHATh o6palieH-
HO-(a3Hble CHCTEMBI, B KOTODHIX JHIOMHILHBIN PacTBOPHTEND (ma-
PaQHHOBOE MAac/0, KEPOCHH, CHIHKOHOBOE Mac/o, KayuyK H T. I.)
HCIIO/IL3YIOT KK HENOABHIKHYIO a3y, a 06BOJHEHHEIE CIIUPTHL U NO-
AOGHBIE HM NOJISIPHBIE PACTBOPHTEH — B KAUECTBE MOABHIKHDIX thas.
IIpu paGoTe c 5THM THIOM BEUIECTB HeNecoOGPasHO TaKxKe npuMe-
HATh B KayeCTBe HEMOABHXKHON (askl Gymary, mponuTaHHyH0 HeJe-
TYYHMH OPTraHHYECKHMH PaCTBOPHUTEJSAMH, KOTOPHIE He CMeEIlHBa-
10TCSA ¢ JHNOQHJBHLIMU XuAKOCTAMH. K Takum pactBopuTrensm or-
HOCATCHA, B HACTHOCTH, QOpMaMHUA, NHUMETHAPOPMAMHUA, STHJCHIJIH-
KOJIb, IPONKAEHIIHKONb, 6pOMHAdTAIHH.
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Tlpu mop6ope pAacTBOPSIOUIMX CHCTEM MOXKHO HCIOJbB30BATh
TabJ. 3.2, B KOTOPO#A NPHBEAEH MHKCOTPONIHBIH D5 PacTBOPHTEJEN.
Ec/H HMeeTCs BEIIECTBO C COBEPLIEHHO HEH3BECTHOH CTPYKTYPOH H
NPUPOJOH, TO NOJESHO CHayaJja NompoGOBaTL MPOBECTH XPOMAToO-
rpadupoBaHKe ero B KaKOM-JHGO PacTBOpHTeNE M3 CpelHeH 4acTH
Tabaunbl, He 3abbiBas mpusecTH OyMary B PaBHOBECHe ¢ HapaMmu
Bojgbl (cM. pasf. 3.2.3). Ecam B 3TOM pPaCTBOpPHUTENE MOJNydaeTcs
OYeHb BBICOKOe 3HaueHHe Ry, 3TO 03HA4aeT, 4TO HCHBITyeMOe Be-
IIECTBO CJHIIKOM JHOOGUJIBHO II0 OTHOLIEHHIO K JAaHHOMY DPacTBO-
PHUTENIO, M, CJeJOBATEJbHO, I/ XpoMarorpad)upoBaHHs AAHHOTO
BEIIECTBA HAMO MCIOJAb30BATH elle Gojee JUMOQPHIBHHH PacTBOPH-
TeJb, T. €. KaKOH-1u00 pacTBOPHTEN]b, PACIOJOXKEHHBIHA BHU3Y Tab-
suusl. Ecnu, Hao6opor, 3HaueHdHe R; B IEPBOM PaCTBOPHUTEJE CJIHIL-
KOM HH3KO, TO 3TO O3HAYaeT, UTO HCIOJb3yeMOEe COCJHHEHHE CJIHII-
KOM THAPOGHUILHO NJSL 3TOrO PACTBOPHTENS H, UYTOOB YJAY4YIIATDH
pasnesenne, Heo6xoAuM OoJiee MOJAPHBIR pacTBOpuUTE/b, T. €. pac-
HOJIOXEHHEIH BBepXy Tabuuubl. YTOOGH PEUWHTh, C KAaKOro pacTBO-
pHUTesd HAUWHATL HCIBITAHHS, €CJIH H3BECTEH 3JIEMEHTHHIH COCTaB
BeIeCcTBa, YAOOHO HCHOJB30BaTh aToMapHoe orHoueHne C/O — ort-
HOIIEGHHE UYHCJia YIJEPOAHBIX W KHCJIOPOJAHBIX aTOMOB B MOJIEKY.JI€.
Ecsu 5TO OTHOLIEHHE MaJio, CJeJ0BATeNbHO, BEIIEeCTBO THAPODUIL-
HO, U Hao60poT (CM. BhILIE, a TakxkKe NocyeJHu# cTonben Tabm 3.2).
Jaa coelHHEHHH, CONEPXKAIIUX a30T WM CEPy, MOXKHO YCJIOBHO
CUMTATh, UTO OJMH aTOM a30Ta NMPUOJIH3UTEJBHO COOTBETCTBYET ABYM
4aTOMA4M KHCJIOPOZA, & OJMH aTOM Cepbl OJJHOMY aTOMY KHCJaopozna.

Tlocse Toro Kak HalJieH PacTBOPUTEJDb, NPH 3JIOMPOBAHHH KO-
TOPHIM BeIleCTBO He OCTAeTCs Y CTaPTOBOM JIHHHHM H He JBHXKeTcs
BMecTe ¢ ()POHTOM 3TOrO PacTBOPHTENs, a OCTaeTcd Ije-To OJH3KO
K cepelnHe XPOMATOrPaMMhbl, MOXKET OKa3aThCsl, YTO JaHHOE Be-
[IeCTBO BCE-TAKH He OTAENSETCA OT Kakoro-aubo APyroro KOMIO-
HenTa. B TakKoM cJydyae MOXKHO HaJesThbCs, 4TO 3TH JBa BELIECTBA
yAacTcs pasfeNuTb IPYTHM PACTBOPHTENEM C MOJOGHOH moJsipHO-
cThi0. C 3TOH UEJbI0 I0JIe3HO HCNPOGOBATH PACTBOPHTEJ]H, OJHHA-
KOBHE II0 pasjensonieli cnoco6HOCTH, HHade rOBOPs, TakHe pac-
TBOPUTENH, B KOTODBIX KOHCTAHTBl PaCNpeNeseHHs] WJIH 3HAYEHHS
R; pasjessieMBbIX BeIeCTB OYeHb OJIM3KH K 3THM BEJMYHHAM B IEp-
Bo#i pacrBopsitouiedi cucreMe. B momoGHBIX pacTBOPUTEISAX CTENEHDb
pasfesieHusl ABYX AAHHBIX KOMIIOHEHTOB MOXKET OBITh 3HAYHTENBHO
ayyute. KoHeuHO, TaKHe PAaCTBODHTENM HE MOJIKHBEI CJAHUIIKOM CHJb-
HO OTJMYATbLCS IO MOJISAPHOCTH, W B Tabu. 3.2 OHH IOJKHH OHITH
pacrnosioxeHs GJH3KO APYT K APYrY.

31ech caenyeT MONUEPKHYTb, YTO NMOCKOAbKY B BX MBI moutu
BCerza MMeeM JeJO ¢ pacmpeaesuTeNbHBM NPHHIHIOM XpoMarorpa-
dun (T. e. ¢ KHIKO-XKHAKOCTHOH Xxpomarorpaduefi), To HCMOIb3Ye-
Mble PaCTBOPHTeIH HeOOXOAMMO HACHIIATh BOAOH, Gymara Takxe
MOJIXHA GHITH AOCTATOUHO BJaaxkHO#. [lanee, ecnu Hykuo moro6path

Mukcorponunifi psp, pacrsopureaeit [50, 51]

Tabauga 3.2

PactBopu- JnsnekTpu- AR
MOCTH Bombi, | HECKas npo- M Topen
PacTROpHTED MA/100 M HHILaeMOCTb Aas C/O
PacTBOpH- :v:&:oamma. (cu.
Ten &0 | HOX Temne- CHy |coon| TexeT)
Boaa 81,1
Moaouras KucaoTa 23
DopMaMHL 84
Mopdonnn
Mypagpunas kuciora 58,5
Aneronurpua 38,8
MerunoBniit coupr 31,2
YKcycHas Kucmaora 6,3
ATUA0BHI CIHPT 25,8
HVisonponunosuii cnupr 26 :
Aueron 21,5 q
n-TlponunoBnlll cnupr 22,2 ‘
JHokcan ) 3
IlponHoHOBas KUCIOTa 3,15
Terparuapodypan
Tper-ByTanoBrit cnupTd) :
H3omacasinas xucaora 20 2,6
8Top-ByTHNOBHIA cnupT 12,5 —0,18 | 0,40
MeTun3THIKETOR 35,3(10) 18 -—0,18
Iukmorexcanon 2,4(31) 18,2 —0,17 ] 0,43
®enox 6,7(16) 9,7 —0,23
TperT-AMHJIOBHIN CHPT
H-ByTH0BHA CAUPT 7,9 19,2 —0,20 | 0,50
a-Kpeaon 2,4 ’ 1—-2
LInkJaorekcanod 5,7(15) 15 —0,23 | 0,65 :
H3oaMuI0OBHIL CHpPT 2,7(22) ’
#-AMMJIOBBHI cOUPT 2,7(22) 16
BenaunoBei cuupt (17) 13 —0,28 } 0,50
Srunauerar 8,6 6,1 —0,27 0,98 ﬁ
n-TeKCHIOBHIA CHPT 0,6 —0,25 | 0,72
cumm-Konnugun 3,5 !
Basepuanosaa kucaora 3,7(16) —0,32 | 0,46
AruadopMuar 11.8(25) —0,24 | 0,64 | {
HzoBasnepuanoBas, Kuciora 4,2 —0,31 | 0,36
®ypan ’
JIu3THIOBHIE 3¢dup 7,5 4,4 —0,32 | 1,05 !
H-OKTHJIOBBIA CHUPT —0,32 | 0.85 ”
HustokcuMeran —0,29 | 0.67
Kanpounosas xucaora 0,4 —0,37 o“m»
#-ByTtunauerar 0,5(25) 5 —0,28 | 0,68 2—3
Juusonponoxcumeran '—0,30 | 0,92
Junponorcumeran —0,32 o“m_
HutpoMmeran 39 —0,24 | 1,33
#-Byruabpomun —0,34 '
JlunsonponunoBui s¢up 0,2 —0,33 | 1,20
H-ByTHabyTtupar - —0,34 1.18
#-TIpomun6pomun 0,3 —0,37 |
Hu-n-6yTunosu apup —0,36 |
Merunenxnopun 2 . ﬁ
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IIpodossenue raba. 3.2
- JeKTDH-
z%%..m_.wwwwz. -‘W_M_wﬁn :Wo. ARy ﬁohnﬁ._o
PacrBopHTenb M%m ﬂ.ww vﬂm %%%Mwﬁmm.w hhmm :.\
rens 16 =ow»“wwum. CHy |coom| Te¥e™

Xaopodopm 1(15) 5,1
JnuscaMunoBei  3¢0up —0,40
Juxaoparau 0,6
BpomGensoan 0,05(30) 5,4
Tpuxaopsrau
Ju6pomsran
S1uabpoMun, 0,9
Benzoa 0,08(22) 2,24 —0,42 3—-5
Iponunxnopux 0,27
Toayon 0,05(16) 2,3 A,
Kcunon 2,6
Terpaxnopun yraepona 0,08 2,25 —0,44 | 1,61
Hucynedun yraepona 2,6
Heranux , 2,13
Hukaonenrtau 5—15
Huxnorexcan 2,1
Texcan 0,01(15) 1,88
lentan 0,005(15) 1,97
Kepocun
Kunxnit napadun ) «

® PactBopmreny %0 TpeT-6YTAHONZ BKMIOUHTENBNO CMEMIKBRIOTCA € BoJoR B AOGHX Co-
OTHOLIEHHAX.

6 Ecnx » ckokax He YKa3aHA APYras TeMuepaTypa, TO NPHBEACHHME 3HAMEHHA OTHOCAT-
Csl K PAaCTBOPHMOCTH npu 20 °C.

HECKOJIbKO 00Jiee HJIH HECKOJIbKO MeHee MOJIAPHbLII PacTBOPHTEb,
TO He BCerja cCJelyeTr HCKaTh PACTBOPHTEb, OTJHYHBIA OT HCXOA-
Horo. [lonsipHocTb pacTBOpsIOWIEN CHCTEMB MOXHO MOAOrHATD, AO-
6aBasAf KakOH-TMGO APYrofl CHALHOMOJNADHLIA MM  HEMOJAPHBIA
pacrsopuresns. O6HIYHO NOGaBMASAIOT HEGOJbILIHE KOJHUECTBA CHJlb-
HOTIOJIAPHBIX PaCTBOPHTEJEH K HENMOJIAPHBIM PacCTBOPHTEJSM.
Haxe ecau ypanoch HaHTH Takofi pPacCTBOPHTENb HJH TaKyI0
CMeChb PaCTBOPHTEJNEH, B KOTOPOHX aHAJIH3HPpyeMble COeAHHEHHS HMe-
I0T JOCTaTOYHO DPa3JIHYalOllHeCs 3HaueHHs: R; NSATHAa 3THX COeH-
HEHHA MOTYT OKa3aThCS BHITAHYTHIMH, H 5TO CHHSHUT 3()(eKTHBHOCTD
H KayecTBO pasaeseHud. [IpuunHOll 06pa3oBaHHs TAKHX BHTAHYTHIX
naTeH MOXeT OHIThb CJAHMIIKOM HH3Kas PaCTBOPHMOCTb PasflesIsseMbiX
BeUleCTB B HCIOJIb3OBAHHOA PaCTBOPAIOWIEH CHCTEME, CJUIUKOM BhI-
COKasi KOHLUEHTPaUHA BellecTBa B Npobe, axcopbuHs BewiecTBa Ha
IeJIII0JI03e HJIH JHCCOLHALMS BEUIECTB B IIPOIECCe HX XPOMAaTOrpa-
¢upoBanus. B nepsom cayyae MOXHO yayduinth GopMy HATHa H,
TaKHM 00pa3oM, yJyYUIHTb pa3fesieHye, MOAo6pas APyroit pacTso-
PHTEJNb, B KOTOPOM DPaCTBOPHMOCTb JAHHOTO BEILECTBA BHILIE, HJH
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#Halasa ‘6ojiee UyBCTBHTEJbHBIH MeTOJ OOHAPYXKEHHUsI, KOTOPHIA MO3-
BOJIHT YMEHBLIIHTHL KOJIHUECTBO BeillecTBA B mnpobe. Ancop6ruio
OOLIYHO MOXHO NOAAaBHTb, N06aBjsisi 60jiee MOJSPHHIA KOMIIOHEHT
K pacTBOpAIOLIEH cHcTeMe, Jyylle cMayuBaf OyMary HJH IPOINHTHI-
Basg ee MOJSAPHLIM OPraHHYeCKHM pacTBOPHTEJNEM B KauyecTBe He-
nonBHXKHOA ¢pasel. B cayyae pucconyauuu xpoMartorpadHpyeMHX
BEIIECTB MOXKHO YyJAy4YHIHTb GopMy MNATEH, 406GaB/isisg K pacTBOpH-
foniell cucreme 6ojiee CHJBHYIO KHCJIOTY HJIH OCHOBaHHe (IIPeHMY-
HleCTBEHHO JieTyyHe). DTO NpPHUBENeT HJH K NOJHOHA AHCCOIHAIHH
BelllecTBa, MJH K NOJHOR accoumuauuu ero. B mepsom cayuae xpo-
MaTorpagupyioTca He HEHTPasbHble MOJEKYJBl, 2 HOHB, KOTOpLie
OOGBIYHO OYeHb CHABLHG IOJAPHB], MO3TOMY MOXKHO HCIOJbL30BATh
Gosree mOJIAIpHBIE PAcTBOPUTENH, He omacasich aacopbuuu. Bo Bro-
POM cJaydae OCTAIOTCH HeAHMCCOLUHMHPOBaHHBIE (POPMEI BeElIECTB, KO-
TopHe Bcerga Gojee JTHNODUJALHBL, H NO3TOMY AJS XPOMATOrpa-

Tabauya 3.3

Pexkomenayembie xas BX cucTembl pacTBOpHTenei,
Dacnoxoxenunsle B nopsgKe yobiBaHNA KX noaspHocTH [87]

M O6nemuoe
n/n CHeTeMBEl pacTBOpPHTeNed COOTHOUICHH®
KOMMNOHEHTOB
1 YKcycHas KHCJIOTa — BOJad 15:85
2 HzonponunoBuii CHHPT ~— KOHUEHTPUPOBAHHEIN aMMH- 10:1:1
aK — Boja®
3 deioa — Boaa 6
4 x-Byranon — 1,5 M amMmuax 1:1
5 H-ByTaHoJs ~— YKCyCHas KHCJIOTa — BOJA 4:1:5
6 Srunauerat — Boja 6
7 Byrusnauerar — sona 6
8 | Huusonponunosmit >puap — BORA 6
9 | XnopodopMm/popmamun® 6
10 | Benson/dopmamMua® 6
i1 TerpaxsopMeTaH — YKCYyCHast KHCJIOTR — BOJA 10:3:5
12 Metponeiinsiii sbup — MeTaHON — BOAA 10:8:2
13 Texcan/gopMamus® 6
14 | Tekcan — nuMeTHApOpPMAMHAT 6
15 MeTaHON — H-6YTaHON — BORA/KEPOCHHA ) 80:5; wmn
16 Sranon — BoAa/xepocun® - 8:2°
17 | n-Tlponanon — BoLa/KeDOCHHR o - 88 "o_w
18 Bensunoswii cAUPT/KEpOCHHR L e

a ORHOMa3Hble CHCTEMBI.

6 TepBBIk PaCTBOPHTEAL HACHILUIEH BTOPBIM. =
B ByMary mpomuThiBaloT topmamMuIOM,

T Bymary npomuThIBaloT XHMETHADODMAMHAOM.

R OGpamenno-pasubie CHCTEME, NOYTH He APHMEHAeMbie B HAcTOsulee BpeMs, Bymary
NIPONTHTHBAIOT KEePOCHHOM, KOTOPHA MOMHG 3aMeHHTb Ha NapadHHOBOe Macho, 0Co60 9HCTOE
QAMBKOBOE MAacl0 KAH G6poMHadTanHH @ T. 0.

€ YxasamHoe cOOTHOWEHNE OTHOCHTCH TOMHKO K noxsmxHolt dase.
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¢Gbu¥ MOXHO NPHUMEHSITb Gosiee JHNOGHAbHBE pacTBopHTend. [Ipm
3TOM OYyAYT HUrpaTh GOJBIIYIO POJb CTPYKTYDPHBIE Pa3juYMsl BEUIECTB

u OyAyT NOCTHrHYTH OOJblIHe Pa3/iMuus B 3HaueHuax Ry Ouesun-

HO, YTO NPaBHJbHBIA BHIOOD BesnuuHB PH HemoABHKHOK (B asbl Tak-
JKe BaxeHd JJA NOJY4YeHHS XODOIIEro pas[esyeHHs BELIECTB, KOTO=
phble MOI'yT AUCCOLHHPOBATH.

[Ipu moaGope pacTBOPSIIONHX CHCTEM, OJHHAKOBBIX MO pasie-
JSAI0IeH CIOCOOHOCTH, AJS pasjiesieHus HeHTPAaJbHBIX BELlECTB IIO-
JIe3HO YYHTHIBATL 3JEKTPOHO- HJIUM IPOTOHOJOHOPHBIA HJAH aKIlemn-
TOPHBIA XapaKTep PACTBOPHTEJISI H PacTBOPEHHOro Belectsa. I1po-
TOHOAKIENTOPHLIE COEJMHEHHS, B UAaCTHOCTH KETOHHI, CJIOXKHbie H
npocthie 3¢upH, 06aaKaT 60JbIIHM CPOLCTBOM K PACTBOPHTEAAM
C JNIOHOPHBIMH CBOHCTBaMH, a HMEHHO XJopodopmy, cnHpTam, e~
HOJIaM H T. I, CHJIbHEEe NMPHUTATHBAIOTCA K HHM H Jerde IepeHoCsHT-
¢l HIMH B Hao6opoT. IloaToMy npu mepeMeHe pacTBOPUTeJNs HHOTLa
MOXXET H3MEHHTbCSl MNOPSAOK 3JIOHPOBAHHs BemiecTB. B Ta6a. 3.3

MepeyrcyeHsl CHCTeMBl PACTBOPUTeNeH, damie APYruxX INPHMeHseMEe
B BX. s

3.1.4. ONPENEJEHUE BEJMUYHH R; U Ry,
UX UBMEPEHUE H NIPUMEHEHHE

‘Ha mousocke ¢uabtposasbHoii Gymarn (puc. 3.16) orMmeuaror
KapaHAalllOM CTapTOBYIO JIMHHIO Ha PACCTOSHHM NPUMEPHO 2—
10 cM oT kpas MOJOCKH H Ha 3Ty JIHHHIO HaHOCAT KaIlJIO pPacTeopa
TeX BelIeCTB, KOTOPble Halo pasgenuTb. Korza pacrBopurenb Hc-
NapuTCs M MATHO BLICOXHET, NMOJIOCKY KJIaAyT B JIOTOK H NMepeHoCAT
B XpoMartorpabuyeckyio kamepy (cM. puc. 3.4), rie ee BHIEpKHBA-
10T [0 JOCTHXEHHs DaBHOBECHS, a 3aTeM HAJHMBAIOT B JIOTOK HYX-

Cmapm

Q ‘ Puc. 3.16. Mamepenwe BeqnunH R; Ha
5 XpOMaTOrpaMme.

Dporm
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HBIfl pacTBOpHTENb. I[0A JAeHCTBHEM KANHJIAPHBIX CHJI PacTBOPH-
Tesib MoAHMMaercss BBepx mo Gymare. Koraa (poHT pacTBOPHTEIs
JOCTHrHET TpeGyeMoro ypoOBHs, HOJIOCKY BBHIHMMAIOT, Cpa3y OTMe-
YaloT N0JI0XKeHWe (poOHTA, LAOT PACTBOPHUTEIIO MCIAPHTHCH, MOCHE
9ero Ha IOJIOCKe TIPOBOAAT oGHapyxeHHe msteH. Iloayyaiot xpoMma-
TOrpaMMy, HampHMep, B TAKOM BHIe, KaK MOKasaHo Ha puc. 3.16.
Ecau pactsopuTens NpaBHIbHO MOJA00paH, TO NATHO He pacnoJjara-
®©TCA HH Yy CTAapTOBO{l JIMHMH, HH y (GPOHTA PaCTBOPHTE]S, a HAXO-
IUTCA TAE-TO MEXJAy HHUMH. PaccTosHHe MeXJy IATHOM M CTapTo-
BOH JIMHHEH 34BHCHUT OT TPHPOJBl PACTBOPHTEJSA, NPOJOJIKHTENLHO-
CTH 3JIOMPOBAHHS, CTENCHH HACHLIIEHHOCTH aTMOCdepbl KaMephl
mapaM¥ PacTBOPHTEJs, BJAAXKHOCTH OyMarH MJH aTtMochepu Kame-
pHl, THnma Gymard, TeMnepatypel H T. [., HO TJaBHBIM 00pasom OT
fIPUPOJHL, T. €. OT CTPYKTYPHl BellecTBa. DTO PACCTOAHHE SBJSETCS
THIMYHON XapaKTePUCTUKOH ONpeLeseHHOTO BELLeCTBa, KOTOPasa OcC-
Taercsi NOCTOSIHHOH HPM NOCTOSHHBIX YCJOBUSX Xpomarorpadupo-
Banus (cM. Boime), [TockONbKY PacTBOPHTENbL MOXKET HEPEeMenaTh-
Cl HA pasNNYHBIE PACCTOSAHHA NPH BOCXOJALIEM HJH HHUCXOAAIIEM
xpoMarorpadupoBaHHH, PaCCTOSIHHE OT CTapTOBON JHHHH [0 MATHA
XapaKTePH3YIOT OTHOCHTEJbHOH BeJMYMHOH — OTHONIGHHEM YKa3aH-
HOTO PacCTOSHHS K PAcCTOSHHIO OT CTapTOBOH JuHHMH 10 (pOHTa
pacTBOpHTesis. BeanuuHa Ry JaHHOTO BeIEeCTBa ONpejessercs IO
dbopmyne o
R;=ayb. 3.1)

BBmMecto pesituunnsl Ky MHOTAA HCNOJL3YIOT —BeJHYHHY Rx, TIe
X — Kaxoe-TO U3BECTHOE BeIeCTBO, NIPUMEHAEMOe B KayecTBe CTaH-
Jlapra. 3HaueHue Ry JaHHOTO BELIeCTBA BhIPpaKaeT OTHOIIEHHE pac-
¢TOSIHAS OT CTAPTOBOM JIMHMH JO NATHA JaHHOTO BellecTBa K pac-
CTOUNNI0, TPOAIEHHOMY CTaHIAaPTHBIM BenlecTBOM X OT cTapTOBOH
JHHHA. DTY BEJHUHHY HCHOJAL3YIOT NPEUMYUIECTBEHHO B MPOTOYHOU
xpomarorpadun, riae pacTBOPUTENb, AOCTHI'HYB Kpas OymarH, cre-
KAaeT ¢ Hero, Tak 4TO PacCTOsiHHe MeXAYy (POHTOM PACTBOPHTENA H
CTapTOBOH JUHHEH H3MEPHTH HeJNb3d, HO MOXKHO ONPEAETIHTh PACCTO-
siHMe, IPOfiIeHHOe CTaHAapTHHM BellecTBOM. ITosToMy cTanzapTHOE
BEIIECTBO HE JIOJIKHO NePeMEeNIaThCsl 10 XPOMaTOrPaMMe CJHIIKOM
OBICTPO, TAK KAK MHAYe OHO TOXKEe MOXET CcTeub ¢ OyMart.

K penuuunam R; B KpyroBoit xpoMarorpaduu OpUMEHHMO CJe-
Ayloliee COOTHOIIEHHe [75]: ,

R; (kpyr.) =V R; (quH.). (3.2)
[Ipn MHOrOXpaTHOM XpoMmaTorpad)HpOBaHHUH, IPH KOTOPOM 7 pas

TIPOBOAAT 3JIOUPOBAHHE OAHHUM H TEM K€ DACTBOPHTEJEM, MOXKHO,
£®IH H3BECTHa BCJHUYHHA NN\ OJLHOKDATHOIrO 3JIIOHPOPAHHS, OIpene-
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JHTb ¢ TOMOIIBIO yPaBHEHHS, NMPENN0OKEeHHOTO JIKHHCOM, OKOHUa-
TeJbHYIO Beauunny Ry [65]

Ry=1—(1—Rp". (3.3)

Besnuunel Ry MOTYT H3MEHAThLCA TOJMBKO B npedeaax ot 0,00 xo

1,00, 1 uem 6auxe TH BEJHYHHBI K HYJIO HIAH €LUHHIE, TEM XyxKe
pasjesieHHe JJig JaHHOro BeuecTBa. Jlyuirag u3GHPaTenbHOCTb Pas-
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Puc. 3.17. XpomarorpaMma COefilHHeHHH OIHOTO TOMOJIOTHYECKOTO pfAa.

nenenns HabGmonaerca npu Ry, OMH3KHX K cepeluHe XpoMaTorpam-
M. [To psaay mpuunH, KOTOphHe MHEl OOCY:KIaTb 3lech He OynaeM,
Haugyuinass u36UpaTeqbHOCTb COOTBETCTBYeT BesHuuHam R ot 0,1
no 0,7 u unorzga go 0,8 [75a].

B naHHOH cHcTeMe pacTBopuTenell (ZByxda3HOH) TOJBKO y Tex
COeJHHEeHHH, KOTOpPHE NPHGAH3HTEJLHO OJHHAKOBO PacTBOPHMH B
obenx ¢asax, Ry paBHo npumepuo 0,6. Bce apyrue coenunenus, T. e.
nojasjsoulee HX GOJBUIMHCTBO, pacnojaralrcs Oauxke K CTapro-
Bo#i JWHHH HAM (poHTY pactBopHTeas. OTcioxa ciaeiyer, 4TO B To-
MOJIOTHYECKOM PSILy COeJHHEHHH TOJbKO HEKOTODHIE UJIEHH HMEIT
HNOAXOMsIIHe 3HAUeHHS Ry. DTo 03HAuaeT, YTO PA3HOCTH BEJHUYHH R;
LA TOMOJIOTOB, OTJHYAIONIIMXCH ToabKo Ha oAHy CHy-rpynmy, He
MOryT GBITb NOCTOSIHHHIMH BO BCEM TromoJiorHieckoM pspy. OHu
JOCTHTaoT MAKCHMAJbHOH BeJMYHHH B CepeflHHE XPOMAaTOrpaMMb
H yOHIBAJOT O HampaBJeHHIO K ee Kpasam (puc. 3.17).

ITo stoft npuuune Befit-CMuT 1 Yacroan [7] BBeau B pacmpe-
JEeJHTENbHYI0 XpoMmarorpaduio HOBYI0 BeJIMYHHY Ry, KOTOpas fB-
asercs yHkuuen Ry:

Ry =log (1/R;—1) (364)
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H o06Janaer CBOHCTBOM aAIHTHBHOCTH, T. €. €€ MOXKHO PacCYHTATh,
CKJIaAblBasi HHKPEMEHTH! (BeJHUMHB ARp), XapakTepH3VIOIIHe OT-
AesbHBIE YacTH MoJieKynawl. Tax, Hampumep, B oupeiesieHHOH pac-
TBOpsilolle#l cucreMe BeaHuMHa AR rpynnel CH, ocraercs mocto-
SIHHOM, H, CJeL0BaTeJbHO, NMPUGABAAS K BeJHUMHe Rj HH3ILEro ro-
MoJjiora BeJHYHHY ARy, cooTBercTBylouyio CHy-rpynme, MoxHO
paccuuTaTtbh Ry BBICHIEro romoJiora. MHHMH CJI0BAMH, 32BUCHMOCTD
BEJIMUHHBL Rpr TOMOJIOTOB OJHOTO psiia OT UHCJAA METHJEHOBHIX
rpynn mpeiacraBifeT cobofl npsMylo JHHMIO. Bce ckaszaHHoe 0 Me-
THJIEHOBOH FpyNNe OTHOCHTCS TaKkKe (C HEKOTODHIMH HCKJIOUYEHHS-
MH, O KOTOPHIX Mbl GyJeM TOBODHTb HH3Ke) H K ADPYTHM (QYHKIHO-
HaJbHBIM rpynnaM. TakuM o6pa3oM, MOXKHO 3aIHCATh:

Ry=mAR,, (A)+nAR,; (B)+ pAR,, (C)-...Z, (3.5)

rie m —4ucJ0 QYyHKHHOHANbHBIX FPYNN A B MOJIEKyJe, 11— YHCJIO
rpynn B, p—uncao rpynn C u T. 1., a Z-—Tak Ha3hBaeMasi KOH-
cranta 6ymMaru (3aBHCAINas OT CBOHCTB GyMaru, pacTBOpPSIOLIEH CH-
CTeMBl H YCJIOBHH pasjesieHus ), KOTOpask HMEET Ty e PasMepHOCTb,
yt0 ¥ Ry. CriefoBaTesIbHO, €CJIH AJS ONPENEJSEHHOTO BELIECTBA H3-
BeCTHbI BeJHYHHBl Ry M ARpy (rpynnoBble KOHCTAHTHI) AJS PasjHy-
HBIX (YHKUHOHAJBHBIX TPYNI, TO MOXHO PACCUHTATb BEJHUHHEL Ry
NPOH3BOJHEIX STOTO BELIECTBA B TOH e XpoMaTorpadpuyeckolr cH-
creMe. 3Hasl BeJMYHHY R;, MOXHO PaCCUHTaTb BEJHUMHY Ry HaH
OlIPCACJHTH ee 10 rpaduKy 3aBHCUMOCTH Ry oT Ry DTa xKe 3aBH-
cHMocCTnL npejicrasiacha B Tabu. 3.4. Besuunnsl rpynnoBuX KOHCTAHT
ACTKO OUPCJLC/INTH, H3MCPHB BCJHUHEBL R; JABYX COCAHHEHHH, MOJe-
KyJbl KOTOPLIX Pa3jiu4aloTCs TOMIbKO HA OZHY H3BECTHYIO (PYHKIIHO-
HAJLHYIO I'PYNNY, N0 BeJHYUHAM R; PACCUHTHBAIOT R, a BHUHTAS
OJlly BeNMYHHY Ry M3 APYrof, ONDENeNsioT MCKOMYIO BeJHUH-
1y ARy ‘

YrtoObl paccuntaTe BeaHUHHY Ry KAKOrO-AHGO COCHHHEHHS B
JWWHHOA pacTBopsiiomed cucTeMme, HeOGXOJHMO 3apaHee 3HaTb HJM
H3MEPHUTb HHKPEMeHThl ARy BceX PYHKUHOHAJLHBIX TPYII, ATOMOB
Il CTPYKTYPHBIE HHKDEMEHTH (HampHMepP, MHKPEMEHTH CTePHYECKHX
5 (eKTOB) MOJIEKYJIb, a TAKXKe KOHCTAHTY Z, OLPENeJUTb KOTOPYIO
HeMHoro TpynHee [104, 105]. O6elYHO Ha mpaKTHKE JOCTATOUHO
3HaTb MHKPEMEHTH ARy, NMOCKONBKY paboTa Belercss HJH C Ompe-
A€JIEHHOH TPYNNO# BEWECTB, AJs KOTOPHIX ONPEAENSIOT BEJHYHHY
Ry OCHOBHOTO cKeJseTa MOJIEKYJ H NPHHMMAIOT ee PaBHOH cCyMMe
Z+3ZARy 171 3TOTO CKeJeTa, MJIH, €CJH HCCIAEAYIOTCS IPOH3BOJ-
HBIE, TO H3MEPSIOT BEJIMUUHY Rjpr HCXOIHOTO BEleCTBA W TAKKe CUH-
TaloT, YTO B Hee BXOJHT Z.

Hanpumep, npu xpomarorpadupoBanuu Ha BatMane Ne 4 B cH-
cTeMe TeTPaxJOPHA YIJepoJa — YKCyCHAas KHCJOTa — BOAA BBele-
HHE NePBHYHOH T'UAPOKCHJILHOM TIPYNNE B MOJIEKYJNy IPHBOJHUT K
yBeanueHnio Ry Ha 2,1. TIpn po6GaBaeHHH OZHOH METHJIEHOBOM
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rpynnel K anudataueckodt uenu Ry B TOH XKe cHCTeMe yMeHbIIa-
erca Ha 0,40, a npu BBeJE€HHH FHAPOKCHJLHOH TPYINbl yBEJHUYHBA-
ercs Ha 1,6. VisMeHeHHs BeTUUMH Ry COBEPLIAIOTCHA B HampaBJICHHSX,.
IIPOTHBOTOJOXHEBIX H3MEHEHHAM BeJHUYHH Ry Jig ykKasaHHOH BHI-
e CHCTEMH! ONpefiesieHa TakKke KoHcTaHta Oymaru (Z=—0,60).
Takum o6pasoM, HCIOJB3YST I3TH HEMHOTHe JAaHHBIE, MOXKHO pac-
cunTaTh R; OUKApOOHOBBIX KUCJAOT HJH TJHKOJEH, a TakkKe HEKO-
TOPHIX OKCHKHCJIOT. Hampumep, ¢ nomompio ¢opmyas (3.5) MoxK-
HO BBIYHCJIHTL TEOPETHUECKYIO BEeJHUHHY Ry SHTAPHOH KHCJOTHL:.

=2(1,6)—2 (0,4)—0,60
=18.

Bennunna Rpr=1,8 coorBercrByer [corsacHo ¢dopmyne (3.4), cM.
ta6J. 3.4] Beanunne R;=0,017.

HaxkoHen, cienyer moguepKHyTh, YTO 4acTO HalbJiogaeMble pac-
XOXK/JEHHSI MeX[Jy TeOPEeTHUeCKH pPAaCCUNTAHHEIMH H 3KCIEpPHMEeH-
TaJbHO ONPeNeNeHHEMH BeJIHUHHAMY OOGBACHAIOTCS HEBHIMOJHEHHEM
clieflyIoIHX TpeGOBaHUNA: SKCIEPUMEHT JOJXKEH HOCHThH XapakTep
YHCTO PaclpeleJHTENbHOH, T. €. XKHIKO-XKHAKOCTHOH, XpoMarorpa-
¢uM, OH JNOJXKEH NPOBOXUTHCS NPH (GUKCHUPOBAHHEIX YCJOBHAX, CO-
CTaB PaCTBOPHUTENS [IOJXKEH OCTABATHCS MPAKTHYECKH HEH3MEHHBIM
BIOJIb TOJIOCKH Gymaru. Kpome Toro, He ciaeayer 3abhBaTh, UTO
CTepHUECKHE B3aMMOJICHCTBHSL TaKiKe BAMAIOT Ha Benuuuny Ry Tak,
HATIPHMCP, BHYTPHMOJICKYJISIPHAs. BOJOPO/HAs  CBA3b  GJIOKHDPyeT
MCHKMOJICKYJIAPIIbie B3AHMOACHCTBUA QYHKIHOHANLHLIX TPy (TH/-
POKCHJILHBIX, KapOOKCHJIBHEIX, KaPOOHHJABLHLEIX H [P.) C KOMIIOHEH-
TaMH PaCTBOPAIOUIHX CHCTEM, W IIO3TOMY IIOUTH BCErAa COEIHHEHHS
C TaKHMH BOJOPOJHEIMH CBSI3AMH XapakTepusyiorca GoJsee BHCO-
KHMHE 3KCIHepUMEHTaJbHEIMH 3HAUeHHSIMH Ry, uYeM COOTBETCTBYIO-
llHe TEOPETHYECKUM pacyeraM, T. €. TaKue COeJMHEHHS CTAHOBATCS
Kak 6Bl Gosee MHIOGUNBHBIMA.

ITockonbky QYHKUMS Rj JMHelHa, HJIH mhhmgmmm xmamwmomg
YCTAHOBHTbL MOXKHO JIH €e HCIIOJIb30BATb JJIS1 BEIICHEHHS CTPYKTY-
PBl OPraHHYEeCKHX COeJHHEHWH, HAMpHMep MJs ONpelefeHHs HaJH-
YHS WJIH YHCJA ONpefeseHHbX (YHKIUOHAJLHBIX TPYNI B MOJEKY--
Je. ITpexne Bcero caexyer ykasarh, uto Bym [18] pacumpun no-
HATHE Ry Byw pasanuaer tpu tuna uekpeMeHToB ARym: AR (g),
AR (r), AR (s). IlepBBli THI — 3TO BEJIMYHHBI, PacCMOTPEHHbIE
BBHILIE, NIPHYEM MHAEKC g 03HAuaer Aé%mx:so:m?mmm rpynmna»
(group). Muaekc BeIHYMH BTOPOTO THIA r O3HAYAET ONPENEJEHHYIO
peaknuio (reaction), mMPHBOAALIYIO K ONPENENEHHOMY H3MEHEHHIO
CTPYKTYPBL MOJICKYJIBI, KOTOPOE BbI3LIBAET H3MEHEHHE BEJHUYHHBL Ry
MCXOJHBIX BemecTB Ha ARy (r). Hanpumep, BO3SMOXHO aleTHJIHpO-
BaHHE THAPOKCHJbHOHA TIPYNNH, HJAH BOCCTAHOBJEHHE OKCOTPYIIIbL

@6
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Prc. 3.18. Cxemu, noscusomue cMuca pennuni Ru(g), Ru(r) n Ru(s).
A: Ry (@) =Ry (2X)—R, (1X), rae g — okcorpynna npm C-11
B: Ry {r) =Ry (2X)—R,, (1X), rae r — peaxknus oxucaexns NaBiOs
B: Ry (s)=Rp(1X)—Rp (1Y), rae s — H3IMeHeHHe NDH IepeXofe OT XpoMatorpaduvecxol cw-
creMbl X K xpoMmaTtorpadudueckot cncreme Y.

JO THIPOKCHJIbHON IPyINH, HAH of6paTHas peakuHa. ITo 03Hadaer,
wTO, €CJH H3BeCTHA BeJqHYMHAa ARy (r) ans nepexoga —OH—
—>--OCOCH; (anerunnpoBaHue), TO MOXKHO PacCUHTAThL BeJHUH-
Hb R ameraToB BelIECTB, COJAEPIKAILHX OAHY HJH faxke Goabluee
YHUCTO NOJOGHBIX THAPOKCHJbHEIX rpynn. Hakownel, ycranosieHo,
YTO BETHYHHBI Ry, a CleOBaTeAbHO, H ARjp M3MEHSIOTCA NPaBHJIb-
HEIM W OZHUM H TeM e 06pa3oM NpH Tepexofe OT OXZHOH pacTBoO-
Ppawilell cHcTeMH K Apyro#t. 3TH H3MeHeHHS 0003Ha4YeHH KakK
AR(s), THe HHIEKC S 03HAayaeT PacCTBOPHTEJb HJH cHCTeMy (sol-
vent, system). Onpenenensie BenuunH ARy (S) 0cOGeHHO TOJE3HO
B TOM CJIy4yae, KOrZa NPHUMEHSIOT JIBe PAacTBOPSIOLIHE CHCTEMBI, AJIs
KoTopuix BeauuuHa ARp(s) kakoi-nu6o nanHOM GYHKIMOHANBHON
TPYNNH HJIH PEakiHW HCKIIOUHTEJLHO BeJHKAa N0 CPaBHEHHIO C
ARp(s) npyrux ¢pyHKUHOHAJALHHIX rpynn. Uro6ul uuraTenio Jierye
OHIO MOHATHL M3JIOXKEHHOE, MBI NPHBELEM IPUMEDPHYIO CXeMY, OTpa-
Kalouyo kosnenuuio Byma (puc. 3.18), u B Taba. 3.5 ykaxkeMm co-
OTBETCTBYIOIIHE BeTHUYRHE ARNM(g).

Tabruya 3.5

f

Mpubinkennnie sHauéHHs HEKOTOPLX TPYNINOBMX KOHCTAHT ARy (g) Aaa pasiHUHMHIX pacTsopalomux cucrem® [87]
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4 IpYOnoBEle KOHCTAHTH AJS METHJEHOBBHIX H KapGOKCHALHBIX TPYNN NPHBEAEHBI TaKKe B Ta6m. 3.2,

6 KynpoH — 0-GeH30HHOKCHM.
3 I'HApOKCHALHAA IPyANa B (-MOJOXKEHHH [10 OTHOIMGHHIO K aMHHOTpYmne,

T a-Ketorpynna (Mo OTHOMIEHHIO X KapGOKCHAY).
€ g-AmuHOrpynna (no OTHOMIEHHIO K KapGOKCHAY).
X paccunrano fo 3HAYEHHAM ARM n-6yTunamusa u 1,4-AnamusoGyrana.

B Bymara, nponutanHas GOpMaMHIOM,
A Hcnpasnennne JMTepaTypHhie AaHHbE.
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OcHoBbIBasicb HAa pacCMOTPeHHOR cucteMe, Xoy [58]' paspa6o-
TaJl METOJ XPOMAaTOrpadUIecKoro onmpene/ieHUsI YHCAA KapGOKCHIIb

HBIX TPy B MOJIEKyJax KHCAOT. OH HCIO/MBb30BaJ JBE PACTBOPSIO-

LHE CHCTEMEL: 1) n-nponusoBbIi cUPT — aMMHaK (7 : 3) U 2) H-1IpO-
MHJIOBBIM CIHPT — CEPHHCTast KHCaOTa (7:3). B cocrase pacrBOpss
IOWNX CHUCTEM HCIOJIB30BAJHCDL JIETYYHEe OCHOBAHHUA H KHCJOTHI, KO-

B

w-nponanon- Ha0+NHy

H=nponanon - Hy0+ S0, R

W:o. 3.19. Pacnpenenenue xmvaomowzgx KHCIIOT Ha rpadHKe 3aBHCHMOCTH BEJMUMH
Ky KHCNIOT, NOMYYEHHHX B OCHOBHOH cHMCTeMe, OT BeJHYHH R TeX e KUCJOT,

TIOJyYeHHEIX B KUC/IOTHOM cucreme [58].
0 — 30Ha HeMTPAJLHBIX COeXHHEHHH; ! — 30Ha O, .

XHOOCHOBHHIX KHCAOT; 2 — 30Ha,
KHCIIOT; 3 — 30HAa TPEXOCHOBHBIX KHCJOT; : ; 30HAa, JBYXOCHOBHBIX

4 — 30Ha HETHIPEeX- H MHOTOOCHOBHBIX KHCJOT.

TOPLIC JIETKO HCIAPAOTCA NPH CyWlKe XpoMaTtorpaMm; Gaaromaps
9TOMY MOXHO 3aTeM HPHMEHATh PAaCTBOPH HHIHKATOPOB AJS 06-
HapyXKEHHS NMATEH KHCJIOT. M3sMepHe BesnuuHbl R; 60JBIIOr0o uuciaa
KHCJIOT B S5THX CHCTeMaX, XOy NOCTPOHJ KPHBble H3MeHeHHs R; B
KHCJIOH CHCTEMe B 3aBHCHMOCTH OT BeJIHYHH R; B IIEJOUHOH CHCTe-
M€ H B pe3yJbTaTe NMOJYYHJ 30HH MOHOKapGOHOBBIX (I), mHKap6o-
HOBHIX (2) u TPHKapOOHOBHIX (3) KHCJIOT H KHCJOT ¢ 60Jiee Bhi-
COKMM COJepKAaHHEM KapOOKCHJBHEIX rpynn. HefitpaabHble Bele-
CTBA pacCnoJiaralTcs Ha STOH AHarpamMMme, KakK H INpefmosara-
JI0Ch, MO AHaroHaau (puc. 3.19). Takum o6pas3oM, NOCTATOUHO u3-
MEPHTb BeJHYHHBl Ry HEH3BECTHOTO BEIECTBA B ABYX YKa3aHHBIX
CHCTE€Max M YCTAHOBHTb, B KaKyl0 30HY AHArpaMMbl OHO NOmMajgaer
YTOGH ONPEeNeNHTD, CKOJNLKO KapGOKCHABHBIX TPYIN COLEPIKHTCS B
MOJieKysie 3Toro BeilecTBa. ITosoxKeHHe HEMHOro yCJOXKHSIETCS, ec-
JIH 2HAJIM3UPYIOTCA aM(OTEPHBIE COEJHHEHHS:, OLHAKO H B 3TOM ,oa<.

4ae NP ONPENeNeHHBIX YCJOBHAX MOMKHO NPHMEHSTb VKA3aHHBI
METOL. .

BYMAJKHAS XPOMATOIPAGUS 87

[IpuMepsl NPUMEHEHHS METOJOB, OCHOBAHHLIX Ha aHaJH3€ Be-
JinuHH Ry, MOXKHO Ha#iTn B MoHorpa¢uu Byma [18], crateax IIpo-
xasku [103—105], a Takxe B MOHOrpaduax mo bX.

3.2. TEXHUKA PABOTbI

3.2.1. NIPUIOTOBJIEHHE NPOBBI

Ecan nocpeacteom BX Hafo yCTaHOBHTL HaJHMYHE KAKOro-To CO-
elVHEeHHs B HCCJAELyEMOM MarepuaJjie, TO OYE€BHIHO, UTO KOHILEHT-
pauus 5TOrO COeJMHEHHs B IMPOGe He NOJKHA ObiTh CAUIIKOM HH3-
KO#, T. €. COJ/epKaHHe ero B HaHECeHHOA mpobe He NOKHO ObLITh
HuXKe Ipejeaa ero obHapymxeHus. B paBHO# Mepe OIIHGOYHO HAHO-
CHTh CJIHIIKOM GOJIbIIOE KOJHYECTBO BELIeCTBA HJH CIHIIKOM GOJb-
myio npoly, CoepxKaulylo Takke GOJbIIHe KOJMUECTBA APYTHX Be-
HIECTB, TaK KaK IIPH 3TOM MOXKET MCKAa3HThCA XapakTep nepeMele-
HHA (GpOHTA PACTBOPHTEJNA H B pPE3yJabTaTe MOTyT HM3MEHHTHCHA
BeJMUMHBl R WM y mATeH MOryT obpasosaTbcs xsocTsl. [Toaromy,
ecau npoba cauLIKOM pas3baBjeHa HJIH COACPXKUT MHOTO npumecef,
ee HaJO NpPEABAPUTENbHO KOHLUEHTPHPOBATH HJIH OUYHCTHTH OT NpHU-
Mecell. DTO MOKHO cIeJaTh C MOMOLIbIO OOBIYHBIX XMMHUECKHX Me-
TOJOB WJIH METOJOB Pas/eseHHs, HallDHMep CeJEKTHBHON 5KCTPakK-
wuy, UJILTPAIME Yepe3s XxpoMaTorpaduuecKyio KOJOHKY (MHOTAA C
HCMONL3OBANKCM HOHNOOGMCHIIHKOB), ofeccoquBanneM H T. M. Muol
PAceMOTPHM JHTHT HCCKOJLKO HTHPOKO :U:gm:magzx METOO0B.

Hleiirpadniuie BCHICCTBA MOKIIO OTJCJHMTL OT KHCJIOT HJH OCHO-
pannii, GuabTpys npoSy uepesd uoHooOMenHuKH. Cojepikamiuecs
B BOJHBIX PACTHUTEJbHBIX JKCTPAKTAX 4JKAJOMABI MOXKHO KOHLEHT-
pHpOBaTh cJaelyomuM o6pasoM. TloAkMCsss SKCTPakT, CHAYasla
TOJYYalOT HX CHJAbHO THAPOMHIBHBIE COJH, 3aTEM SKCTPArHPYIOT JIH-
nouAbHBlE KOMIOHEHTHl MEXKJETOYHOrO BEHIeCTBA OPTaHHYECKHM
pacTBopuTeseM, Hanpumep XJopopopmoM, Jajee NEPEBOAAT CBO-
6o1Hble OCHOBAHHS AaJIKAJOHIOB B INEJOUHYI0O (OPMYy U SKCTparu-
pyioT ux xsopodopmom. ITono6HEIM 06pa30M MOKHO NOBHICHTH CO-
JepxKaHie JHMOQHMIbHHIX KHCJIOT, HO TIPH STOM KHCJIOTHYI©O 06Da-
60TKy ¥ IepeBOi B LIe/IOYHy0 (OpPMY NPOBOAAT B OGPAaTHOM MO-
panke. sl KOHIEHTPHPOBAHHUS DA COEAHHEHHH MOXKHO HCIOJb-
30BaTh GOJBIIMHCTBO BHAOB KOJOHOUYHON xpoMaTtorpaduu( (xpoma-
Torpaduueckoii ¢uabrpamuu). Ilpn pabore ¢ CyXHM HCXOIHHIM
MaTepHaJOM 3KCTPakKLHI oO6buHO BeAyT B annapate Cokcaera pac-
TBODHTEJNSIMH Pa3jHIHON noaspHocTH. Hampumep, B pesynbTare
$UIbTPALUK BOAHBLIX PACTHTEJbHBIX KCTPAKTOB B KOJIOHKE, 3aIl0J-
HEeHHOH MHOpPOIIKOOGpa3HbLIM IOJHAMHUIOM, YIEPKUBAKTCH COCAYHe-
HHs1 @EHOJILHOTO THIIA, a JPyrHe PAcTBOPUMBIE B BO/le COeJHHEHHS,
ganpumep caxapa, aMHHOKHCJOTHl H T. H., NIPOXOJAT 4e€pe3 KOJOH-
ky. OcraBillHecss B KOJIOHKe COCJAHHEHHs MOXKHO 3JIIOHPOBATh MeTa-
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HOJIOM HJIM LIEJOYHBIMH pactBopamu. IIpm xpomatorpagupoBanun
Ha OyMmare upe3BblYafiHO MellaeT HaJuuue H3GLITKA HeopraHuyec-
KHX COJIeH, M03TOMY ObIIH paspaGOTaHh Pa3jHYHBE THILI npubo-
POB 11 0GECCOIHBAHHUSA, B KOTOPBIX HCIOMBb3YETCS NPHHIMUI 3JEKT-
poanamnsa (cM. [30, 146], a rakxe [50]). Tlosnmee aas o6ecco-
JIMBAHHSA CTAJH NPUMEHATDH I'eJib-XPOMaTOrpadHuio.

Benkn B mpo6e MOMXKHO KOaryJiHpOBaTh, HalpHMeD HarpeBaHH-
eM. JIMnuAL, BOckW, mapaduHsl H APyrHe JUMOMHIbHbIE COeTHHe-
HHSl ylaercd OTACJNHUTH OT THAPOQHUIBHBIX KOMIIOHEHTOB METOLOM
SKCTPAKIHOHHOIO pasjiesieHuss MexAy dasamu metpo.eiiHoro adupa
U BOJIHBIX CIHPTOB (Hampumep, 60- u 95%-HOro MeraHona B 3aBH-
CHMOCTH OT NPHPOABI BELIECTB) B OJHOH Je/HTENbHOH BOPOHKE HJH
B HECKOJIbKMX, NPHMEHAS MEeTOA HPOTHBOTOYHOIO pachpejeJeHHs.
Paginuneie BMAB aMHHOKHCJIOT (OCHOBHHIE, KHCJIHE H HeHATpab-
Hble) MOXKHO TPeIBAPHTE/LHO Pa3iesHTh IOCPEACTBOM 3J1€KTpodo-
pesa Ha GyMare unu B rese. Jlisi OTAENEHHS Pa3IHYHBIX opranute-
CKHX KHCJIOT H PsJla COeJHHEHUH THUIA (EHONOB OT CaXapomogoGHbIX
BELIECTB NPHIrOAHBI Aa)e TaKHe CTaphle METOHbl, KaK OCaXKIeHHEe
dLUETaTOM CBHHUA, OCHOBHLIM alLeTATOM CBHHLA M T. I. HekoTophie
IPYNNBl aJKAJOHAOB MOXKHO BHICAJAHTb H3 3KCTPAKTOB C IIOMOLIBIO
crnel(HYECKMX PeareHTOB, a 3aTeM BBLIEJMTL HX. B Tex cayvasx,
KOrja mpeACTaB/siOT HHTEPEC OPraHHYeCKHe BEllecTBa CpefHel mo-
JAPHOCTH, MOXKHO HHOTJa OYHCTHTbL NPOGY HENOoCPeJCTBEHHO Ha
Gymare, Ha KOTOPO#H JOJIXKeH IIPOBOJHTHCS Xpomarorpaduyeckuix
ananns. Heouwwennyio npo6y xpomarorpadupyior cHauama unc-
THM NETPOJIEHHEIM 5()UPOM (HHOTZA HECKOJNLKO pas), JHMHAb npu
STOM NEpeMeIaloTCs BMecTe ¢ (pPOHTOM pacTBopHTeas. [anee
XpOMaTorpaMMy CyIIaT, IOCJIE TOr0 MOXKHO XpOMAaTorpadpupoBaTh
npoly ele pas YHCTOM BOLOH, €CJH II€CBOE BEIIECTBO IOJHOCTBIO
HEpacTBOPHMO B Heid. Boma BuiMbIBaeT u3 mpo6ni  coJIH, caxapa,
AMHHOKHCJIOTH M T. 1., KOTOPEE NepPeMeIaioTcss BMecTe ¢ (POHTOM
SJII0EHTA HJH BOJIH3H Hero. B 3akiioueHue npoby xXpomarorpadu-
PYIOT CHEUHANBHO MNOJAOGPAHHEIM 3JIOGHTOM, CJeJs NPH TOM, YTO-
6bl GPOHT pacTBOPHTENST HE NPOABHHYJCST HA TAKOEe Ke paccros-
HHe, KaK NPHU NpeAbIIyIIHX ONepalysX M0 OUUCTKE.

Jlyume Bcero npoBecTH mpeaBAPHTENLHOE xpoMatorpaduposa-
HHE, KOTOpPO€ MNOACKAaXKeT, HalAO JIH NPo6Yy KOHLEHTPHPOBATb HJIH
Pa3baByisATh, HE CJMIIKOM JIH MHOTO B Hell MEXK/NETOUHOTO BeIecT-
Ba, KaKue THIbI pHMecedl B Hell UMEIOTCS, KAKOBA MOMSIPHOCTb aHa-
JIH3HPYEMBbIX BEIUIECTB H KaKasi CHCTEMa PaCTBOPHTENECH NMPEANOuTH-
TeJsbHA.

3.2.2. HAHECEHHUE NPOBbI

PactBop ananusupyemoit cmecu semects (T. e. npoby) HaHoCAT
KanubpoBaHHOH MHKDONHNETKOH B BHIAE NSTEH Ha CTapTOBYIO JIH-
HHIO JMCTa XpoMaTorpaguyeckoir Symarn. IIpH 3ToM Heo6XogMMO
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CJIeUTh, YTOOH MSTHA HE HOJYJaJHCh HH CJAHIIKOM OGOJIBbIIMMH, HH
CJHUIIKOM MaJieHbKuUMH. Eciu NsiTHA CAMUIIKOM BeJHKH, NMOBEPXHO-
CTHasi KOHHEHTPAanusa (MKr/cM?) HEKOTODHIX KOMIOHEHTOB MOIKET
OHITL HMKe Tpelesna oOHAapy:KEHHS, H B pe3yJbTaTe TaKHe KOMIIO-
HEeHTHl He yjacrcsa oO0HapyxuTb. Ecaum puameTrp nATHA CJAHIIKOM
MaJjl, KOHLIEHTPal#s KOMIIOHEHTa MOKET OKa3aThCsl CJIMUIKOM BHICO-
KOH, TaK UTO KOJUYECTBO PACTBODMTEJSA, INPHXOAANIeecs Ha MJO-
majgb naTHa, OyIeT HeJOCTATOYHBIM JAJS [OJHOTO PAcTBOPEHHS MpPO-
651, 1 3TO 06513aTeJbHO BHI30BET YAJIVHEHHE TSITEH.

OO6menpHHATO HAHOCHTb NPOGY B BHAE KPYIJBIX NATEH, HO €CJH
Heo6X0HMO OCOOEHHO YeTKOe pasjeJieHHe, TO Jydile HAHECTH Ipo-
6y B BU/JEe TOHKO! NOJOCKM HJAH JUHHU. [IpH HCHOB30BAHHH HEKO-
TOPLIX NIPHEMOB XpoMarorpadHpoBaHHS, HANPHUMEDP NOPH NPOMUTKE
6ymard, MOXHO HaHecTH npoGy B BHJe MsTHA, a 3aTeM JAaTh OPO-
NHUTEIBAIOIEMY DPAaCTBOPY IHOAHATHCS N0 CTAPTOBOH JIHHHH, NOrpy-
Kasg XPOMATOrpaMMy B NMPONHMTHIBAIOUIMA PAcTBOP CHAYana MO OA-
Hy, a 3aTeM MO APYIy!0 CTOPOHY OT CTAPTOBOM JIUHHH. B pesynbrare
npo6a OKaxeTcsi CKOHUEHTPUPOBAHHON Ha CTaPTOBOH JIHHHH B BHAE
Y3KOH TOJIOCHI.

3.2.3. OBPAILEHHE C XPOMATOIPAMMAMH
1 3JIIOUPOBAHUE HUX

.

TTocsic HaHeceHHss MPoOOLI XPOMATOrPAMMY BKJAJBIBAIOT B XPO-
MaTOrpagpHICCKYI0 KaMCpy M HauuHAloT 3JjioupoBande. Ilpu _3ToM
:ocazc::go 3H4TL, KaKOe KOJIHYECTBO BeUleCTBA HEIOABUHXKHOH n—um.
3Bl COAEPAKHUTCA B NOABHKHOH ¢hase, KOTOpPass HCIOJL3YeTCA IS
aJjioupoBaHHs. [HAPOOHIbHBIE 3JII0EHTH, Hallle BCErO0 Ha OCHOBE
6yTaHoJa, HAM Raxe oJHO(a3Hbe 3JI0eHTH (Hampumep, CMeCh H30-
NPONHJIOBBHIH CNHPT — BOZA) COZEPIKAT TAKOe KOJHYECTBO BOZHI,
4YTO B XOJe 3JIIOMPOBaHHA OyMmMara MOXKEr BINHTATh H3 HHX He06Xo-
A¥MY10 BOAY M HaOyxHyThb. B sTOM cayuae xpomartorpaduposanue
MOKHO HaUYHHaTh HEMEJJEHHO M MOJIYYUTb B pe3yJbTaTe NATHA TaK-
JKe NPaBUJALHOH KPyriyiofi GOpMEI; 3TO 0GCTOSATENLCTBO JOKa3EIBALT,
4TO pasjesieHHe NPOHCXOLHUT MO MPHHIHMIY PaCHpeeNHTeabHOR Xpo-
marorpadud. OpHaKo, ecin cojep:KaHHe BOABI B MOABUXKHON (pase
HeBes1uKO, Huxe npumepHo 10% (a 3To mMmeer MecTo mpu HCIOJB-
30BaHHH TAKHX CHCTEM, Kak OyTHjameraT — BOAa, GEH30J1 — NpOMH-
‘OHOBasi KHCJIOTA — BOJAA, TETPaXJOPMeTaH — yKCyCHAass KHCJIOTa —
BOJ2, cucTeMbl Byma u 1p.), Heo6X0oQHMO 10 Hayana 3JIOHPOBa-
HHsA BBECTH B OyMary TpeGyeMoe KOJIHYECTBO NOJISPHOH HENOIBUIK-
HOH ¢asel. C 3Tol mesbio Gymary BHIIEPXKHBAIOT Haj BOJOH B Ka-
‘Mepe C BJIaXHOH aTMoctepoit (nIpHBeneHHe B paBHOBecHe), o6pa-
6aTHBAIOT €e BOASHEIM MapoM, ONPHICKHBAIOT MEJKOXHCIEPCHBIM
a3p0o30JIeM, CONEPKALUIUM BELIeCTBA HENOABMIKHOA (asl, uiu mpo-
IMTHBAIOT BJIAXHHM 3(HPOM 1o Metofy Byma n Kpoywmoy [19].
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B mocaegnem cayuae cHavasa HamocaT npoly Ha IOJOCKY Oymard,
KOTOPYIO IOCJe 3TOr0 CMauHUBaIOT, NPONMYCKasl 4Yepes CMech JHUITH-
JoBoro 3s¢upa, MeraHosa u BOABl (B coorHouwiesun 80:16:4 wam
63 :25:12 COOTBETCTBEHHO NPH BHICOKOH MJH HHSKOH BJIAKHOCTH
BO3/lyXa) M CJeIs 3a TeM, 4TOGH B 3Ty CMeChb HE IOTPyKaJjach Ta
yacTb OyMaru, rje HaXOZHTCA CTapToBas JWHHA. Ilosocky Gymaru
HOTPY2KAIOT CHayaJa ¢ OAHOH, a 3aTeM C JPYyro# CTOPOHH OT cTap-
TOBOH JIHHHH H JAlOT NMPONUTHIBAIOUIEH CMECH HOJHSTHCS BIJIOTHYIO
K CTapTOBOH JIMHHH; TPH 5TOM 30HLI HJIH NSTHA, HAHECEHHHIE Ha
CTapTOBYIO JIHHHIO, OOBUHO cyxKaloTcs. [lo okoHuaHun pasjeneHws
MOJIOCKH MOABEIIHBAIOT B BHITAXKHOM Likady Ha 1—5H MHH, MOKa
HEe yJIeTy4aTCsl OPpraHHYeCKHe pPAaCTBOPHTEJNH BMECTe C H3GHTKOM
BJIATH, M TIOCJE 3TOro KJAAaAyT Ha METaJJHYeCKYI0 PaMKy, [OKa3aH-
Hyto Ha puc. 3.7. Hacte GyMaru nojx ctapToBoil JHHMEN (IIPH BOCXO-
AsinieM xpomartorpadupoBaHHy) orrubaioT, NOMELIAIoT B JOTOK H
3aKPENJSIOT TaM IPH IOMOLIH TH¥KEJOH CTeKJSAHHOH majoukH. [la-
Jiee 3dKpelJieHHYyI0 XPOMaTOrpaMMy NOMEHIAIOT B CTEKJAHHYIO Ka-
Mepy, KOTOPYyIO 3aTeM 3akphBaioT. [loaBuxkHYI0 (asy HAJHBAIOT B
JIOTOK Yepe3 OTBEPCTHE B KPHILIKe KaMephl 0 MCTeueHHH b MuH. Ta-
Kasl BbIJEPXKKa HeoOXoAMMa /s BOCCTAHOBJIEHHsS B KaMepe pas-
HOBECHs!, KOTOpPOe OOBIYHO HAPYyLIAETCS, KOIAA KaMepy OTKPHIBAIOT.
OTHX HECKOJbKHX MMHYT BIIOJIHE JOCTATOUHO JJIsl HOJHOTO HCTape-
Husl 3¢)Hpa H MOYTH NOJHOIO HCIAPEHHs] MeTaHOJia, TaK YTO B HOpax
Gymaru ocraeTcsi TOJbKO BOZAa, KOTOpasi GHICTpO aGcopOHpyeT Apy-
roil KOMIIOHEHT HemoABHKHOH (asel. TakuMm obpasom, xpoMaTorpa-
¢upoBanHe MOXKHO HauMHaTh yxke uepes 5 mun. Onncaneas mero-
IHKa JejaeT HEHYXHOH NPHMEHSBINYIOCS PaHee INPOUENYPY NpH-
BeJleHHsI B pPaBHOBecHe OyMaru C HaHeCEHHOH NMPoGOH M 3JI0eHTa.
B cooTBercTBHH ¢ IpeXHeH METOAHKOH HOJOCKY BBLIEPIKHBAJIH B
aTMocgepe napoB CHCTEMH PacTBOPHTesieH He MeHee 3 4 (oT 3 jo
16 4).

Hpyroit MeTon yBnaxKHeHHsi GyMaru, NIPUMeEHsieMblil IPH HCIIOJb-
30BaHHH CHJIBHOJIETYYHX JHOOMUJIBHBEIX PaCTBOPHUTENEH, COCTOHT B
ONPBICKHBAHHM OyMmaru (C y:ke HaHECEHHBIMH NMPOGAMH) MEJKOIHC-
NepCHEIM asposzoseM BoaHoro 50—80%-doro meranosa uJaIH BORHOM
30%-noit ykcycHO#t kHCJOTE. CHauasna ONPHICKMBAIOT GyMary Ta-
KHM 06pasoM, YTOGbl MPHAATh el SBHO BJAXHHH BUI, HO NPH 3TOM
OHa He JOJIKHa BHIIVIAAETh TaK, Kak 6yATO ee HOTrPy:KajH B XKHI-
KoCcTb. Jlasiee ee cyluaT B BHITAXKHOM IKady, IIOKa He ucuesfeT 06-
JIauKo, BLHI3BAHHOE He BIIOJIHE OJHOPOJHEIM ONPHLICKHBaHHEM, H Oy-
Mara He OyJAeT BHIIJSAETh CYXOi, OCTaBafACh, OAHAKO, BJIAXKHOH M
MsArkKo#l Ha omynb. ITocae aToro xpomarorpaMmy moMemaimoT B Ka-
Mepy, BBIAEPXKHUBAIOT € TaM 5 MHUH W 3aTe€M HAJMBAIOT 3JIOCHT B
JIOTOK.

HenozsuxHyo BoAHYI0 a3y MOKHO TakKe HAHECTH Ha CyXYIO
Oymary, BbIepXHBasi ee B Napax KHOswel BOJL, HANPHMep [IO-
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MECTHB XPOMAaTOrpaMuecKylo NMOJOCKY Hajl TJIOCKOH UaIikod, B KO-
‘ropolt KunuT BoAa. Koria mox HefcTBHEM BOAAHOTO mapa Oymara
«CTaHeT 3aMeTHO MATKOH M BJIAXKHOH, HaJO CPasy ke INOMECTHTb ee
B KaMepy H mocje KOpOTkofi, 5—I10-MHHYTHOH BbIAEPXKKH HAUaTh
“3JIIONPOBAHHe,

ITpu paboTe ¢ HEMOJSIPHEIMH PacTBOPHTENAMH OyMary 4acTo
‘TIPONMTHIBAIOT HEBOJHON HEMOABHKHOH (asoir. C 3TOA uenblo yanle
‘BCETO0 HCMOJbL3YIOT (opMaMui, AUMETHA(GOPMaMHA H IPONHJEH-
TVINKOJb. TIPHMEHSIOTCS TaKkKe IHMETHJICYJIb(QOKCHA U JLpyrHe Ma-
_JIoJIeTyuHe TOJsAPHBIE OpraHuyeckue pactsoputesu. IIpomutky mpo-
BOJSIT Mepej MMM MOoCje HaHecenust mpo6ul (cM. poiuie). Ecan Gy-
‘Mary NpPONHUTHIBAIOT HECKOJLKO 0oJjiee JIETYyYHM PacTBOPHTEJEM Ie-
pell HaHeCeHHeM MPOOH, TO PEKOMEHAYETCs OTKPHITH TOJBKO Ty
‘gacTb GyMarH, rje HaXOAUTCS CTapTOBasi JHHHS H HAHOCHTb MPOOY
'Ha CTapTOBYIO JIMHHIO B 3TOH 4YacTH KaK MOXHO ObICTpee, 3aKPHIB
-OCTaJbHYI0O yacTb GyMaru CTEK/JISHHOH MJIACTHHKON HJIM AJIOMHHHE-
BOH ¢osbroft u T. m., 4TOO6H NMOMENIATh HCHAPEHHIO NPONMHTHIBAO-
‘LIEro areHTa.

IIpu xpomaTtorpadupOBaHHU TAKHX JUNOQUIbHBIX BELIECTB, KO-
‘TOpbie B OGBIYHBIX PACTBOPSIOLIUX CHCTEMAX NEPEMEINAIOTCS BMECTe
-c (POHTOM pacTBOPHTEJNs, 1eJeco00pPa3HO NMPUMEHATb OOpalleHHO-
¢dasupe cuctembl. C 3Toi HeJbic 6yMary NPONHTHIBAIOT HENOJSP-
HBIM JHTOQHALHBIM PACTBOPHTEJEM H NPOBOAAT 3JIOHPOBAHHE I[IO-
JASIPHLIM pACTBOpUTEACM. B o6paitenno-(gasuuix cucremax HabJro-
JLeTest o0paTHDIR HOPSUIOK H3MCIICHHST BCJIHUMH Ry pasaesseMbiX
COC/LHHCHNT, T. e. Gojee JAUMOGHIbHBIE KOMIOHEHTH NepPEMelaloTcs
MejJIeHHee U ocTaloTcsl OJHXKe K CTapTOBOH JIMHHH, B TO BPeMs KakK
MeHee JuNO(QUJIbHBIE KOMIOHEHTH NepeMelialTcs GrCTpee.

B sToM cayuae Gymary IPONHTHBAIOT ciefylouium o6pasom. Ilo-
‘MEIIAlOT ee B IJIOCKYIO YAIlKy, HJAX JIOTOK, HJIH Ha 60JbLIOe 4aco-
BOe CTEKJIO H OGPBLI3THBAIOT PACTBOPOM NPOMHTHIBANONIEH XKHIKOCTH
B OoyeHb JeTyueM pactBopurese. st mponutkn dopmamuzom (Ko-
“TOpBIA walle BCEro NPHMEHseTcs) Jyuylle BCero HCIOJb30BaTh CMeCh
.popMaMMa U 3THJIALETAaTa B COOTHOUIEHHH 3:7, amerToH GoJjee
JIeTy4, HO M€Hee NPHrOojeH HM3-3a CBOEH HECTOHKOCTH, a 3TAHOJ elue
MeHee NPHUIOfieH, TaK KakK MaJjo JeTyd. s MPONUTKH KepOCHHOM
npu o6pasoBaHHH 0O6paIIeHHO-PA3HBIX . CHCTEM DPEKOMEHAYeTCs
cMechb KepocuHa (T. xum. 200—250°C) wu merposefinoro s¢upa
(1. kun. 40—60°C) B cooTHOWeHuH 4:6. B nponutsBaomuil pac-
“TBOP MOTPYXKAIOT MOJIOCKY XpOMaTorpauyeckoi Oymaru, Ha KOTO-
pofi KapaHZamIOM OTMedYeHa cTaproBas JauHHsA. Cpasy mocje 3TOro
KJaayT cMOYeHHyI0 OyMary MexAy ABYMs JIMCTaMH (HILTPOBAJIb-
HO¥M 6yMard H yZaJasioT H3GBLITOK NPOIHTHIBAIOIIEIO pPacTBOpa, MpH-
JKHMas BCe TPH JUCTa APYr K JPyry, HaIpuMep pasryaxuBas
BEpXHHH JHMCT DYKOH HJHM DE3HHOBHIM BaJHMKOM. JlaloT Bce enle
BJaXHOH XpoMmaTorpaMme CBOGOAHO NOACOXHYTh Ha BO3JyXe, YTOOH
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Hemapuics pasGapateanb. ITocse 3TOro onsrTn moMemaiT HOJIOCKY
MEXKAy ABYMi JHCTaMH OyMard (4ro6nl u3bexaTh M3OLITOYHOTO He-
[apeHus MPOIHTHBAIOUIEr0 Ar€HTa), OCTABJAA OTKPHTOMN CTapTO-
BYIO JIMHRIO, Ha KOTOPYIO HaHOCAT npo6ul. Hennas pacrsopsate npo-
OBl B TaxoM pacTBOpHTeXe, B KOTOPOM PaCTBOPHM IIPONHTHIBAO-
IHHA areHT; B 3TOM cayyae oH OyleT BRIMBIBATHCH €O CTapTOBOH
miomann. B pesyaptare Tam He ocTaMercs memoxBHKHOR dazel u#
MOKET NPOUu30HTH YacTHUHAA afcopliuus npobu Ha cyxoit Gymare,
a TAKMXE MOXKET HapyWHTHCsl HOPMAJILHO® TeYeHHe 9JI0eHTA 1o 6y-
Mare, 4T0 NPHBEAET K YXYAMEHHIO pasigesenns. OLHAKO eCJH Hedb-
31 NOA0GPaTh PacTBOPHTEND, KOTODEIH He PacTBOPsiA OB NPOMHTHI-
Baiolee BELNECTBO (KaK, HaNPHMeD, OPH NPONHTKE topMaMuoM,
€CJIH MPOGLI HEPACTBOPHMEI B xJ0podopme, GeHsose HAH MeHee no-
JAPHBIX PACTBOPHTEJAX, & PACTBOPHMA TOJBKO B METaHOJae, 3TaHO-
J€¢ 1 T. I.), TO HaJ0 HaHOBO NPONHTATEL NI0IWALL OKOJNO CTapTo-
BOH JIMHHH, OTKYJa NPH HaHeceHAHW npo6 GBI BLIMHIT NpPOMHTHBA-
lomuil areHt. C 3TOH uenbio Ha XpoOMAaTorpaMMy HaHOCAT C
[IOMOILbIO KANMUANAPA PACTBOP NPONUTHIBAIOWIEG AreHTa H AaT
pasaBuTeN0 HCIAPHTLCH, 3aTeM noMewiamwT yMary B J0TOK, BH-
AEPKHBAIOT HECKOJILKO MHHYT H HAYMHAOT 3/II0HPOBaHHe,

Ha npakTuke npumeHsior pasinumsie BHAbl 3JIOHPOBAHHA: BOC-
ROAAIEE, HHCXOLsLICE, TOPH3OHTAJbHOE, KPYTOBOe (enTpHPYK-
noe). Ilpu Hucxoxsiem XPOMATOrpapupOBAHHH CAEAYeT TLUIATEIbHO
Y/AOKUTH Kpail OyMarH B JIOTOK H NPHXKATh ee Tamenoft CTeKJ/IAH-
HOM masoukofl MM y3KOH MJIACTHHKOH, 4TOGH Gymara me Moraa
COCKOJL3HYTb B MIpOlEcce 3a0HpoBannd. Bo BpeMsa paboTh He
CIEAyeT KacaTbes OyMmaru nansuaMi, ocOGeHHO ceiu xpoMarorpa-
GHUPYIOTCS AMHHOKHCJIOTHL, 3aKpeiJIeHHYI0 B JIOTKe IGJOCKY HJH
JILCT ByMAarH NOMEIaioT Ha HOACTABKY BHYTPH KAMEPHl, 3AKPEIBRIOT
KaMepy KPEHIUKOH H BHACPKHBAIOT B atMocdepe NaPOB HEMOJBHXK-
HOH (pa3hl B TEYEHHE ONpeeqeHHOr( BPEMEHH — OT 5 MAH g0 16 u,
T. €. Ro caenyromero ausA. Ilpu pabore ¢ cuanho JETYYHMH pacTBo-
PHTENAMH THIla pacTBOpHTeael Bywa (cM. pasa. 3.5.6 «Creponnn u
TEPIEHOHAEI») GyMary ciaeayer BHITCPIKHBATL HAJ HENOLBHMKHON
¢asok ne Meree 3 4, a ayunre A0 CAEIYIONLEro IR, €CJAH HENONBHK-
Had (pasa He HAHOCHJACL HA 6yMary nocpeicTBOM OZHOIO H3 yKa-
SAHHLIX BHIE METONOB. [Io OKOHWAHHH BLIIEPXKH HANHBAKT B
JIOTOK NOABHMXHYI0 (asy H JalOT el mepeiBHraTncs s O6ymare mop,
AeHCTBHEM KANMHAIAPHHEIX CHJA TOYTH A0 CAMOLO Kpad. [locae storo
OCTOPOIKHO BHIHHMAIOT XPOMATOrPAMMY W3 KaMepEl, cpasy ke OT-
MEUAIOT NOJ0XKEeHHe (POHTZ PACTBOPHTEN H AA0T JHCTKY BHICOX-
HyTb. [Ipu pabote ¢ 6oabmEME mucTamu YA0GHO NO/L3OBATLCA Clie-
HRAJLHBIMH IHHPOKHMH HIMOIAMH. .

Ecnu Bemectsa umernor B namHoR cueteme OUeHL HH3KHE 3Haye-
HHA R;, MOXHO HCIONL3OBATL MeToj Henpepsisnol  (nporounod)
xpomarozpatpuu. Huxxnemy kpamwo OyMAard ¢ MOMOIILI0 HOMKHHUIL npH-
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pawt auaoofpazayw dopmy H JAKT PacTBOPHTENID IO %m:ﬁ%ﬂ
6TeKaTh ¢ XPOMATOTPAaMMH HA AHO KaMmepsl B TeueHHe Tpe %Mam mm-
npoMexyrka BpeMend, KoHeuHO, ecqn pasjenfemMble BelleCTB ec-
LIBeTHB, TO Heab3s BHIETh, I'Ae OHH HaXoLATCAd Ha XpoMaTorp "
Me, H eCJId B 3THX CJayYaAX NPHYMEHANT NPOTOYHOE %ozm‘_.o_ﬁmeq”
posaHHe, TO BMecTe ¢ MpoGofi HAlO XPOMAaTOrpaduposarh oooewm )
CTBEHHO NOA0GpPaHHOE OKPAUIEHHOE CTaHAaPTHOE BENLeCTRO, UYTO __u.
BHIETL, KaK TepeMemaloTcs pasjeasemble pemectsa. [locae aiion

: D)

Puc, 3.20. Xpomarorpadudeckoe pasfiefeHHe HA I0/OCKe KINHHOBRAHOH opumus.

POBAHHA M CYIKH XPOMATOrpaMMBbl Ha HeH MOXHO IPOBOJAHTL 00Ha-
PYXKEHHE M [PYrHe ONEPalHH, a TAKXKE MOXKHO ClE Pa3 :wommoi.m
xpoMarorpacHpoBanHe B TOH Xe HIH Apyro wmnamomeEM: n:-
cTeMe, uTOOB AOOHTHCH JIVUIErO pasjieseHHs. JTOT cnocob xpo
MaTorpa)MpOBaHHA HA3LIBACTCH MHOSOKPATHOLM IAIOUPOBAHUEM. ]

IIpoTounoe ¥ MHOrOKPATHOE 3JI0KpOBaBHe, ocofeHHO Ha NOJOC
KaX KJHHOBHAHOH ¢opMbl,— Hanboaee 3¢pQeKTHEHEE MeTOAH pas-
JeJIeHHR TI0X0 pasaciaseMbix BenlecTB. Ec/iM Ba BelllecTBa He pas-
AeJAIOTCST HPH OAHOKPATHOM 3/AI0HPOBAHHH Ahmvﬂo MNpH 3HAYCHUAX
Ry stux sewecrs okono 0,5), Hago BHOGPATE TAKYIO memmmmEEdM
CHCTEMY, B KOTOPOH BeJHUYHHH R; pasfenseMblX BelecTB OYAYT H
#xe 0,1. 3areM Hajo HAHECTH 3TH BEIIECTBA HA XpoMaTorpammy
KauHOBHAHONA dopMul (TakuMm ofpasoMm, B Ha4aJbHOH CTAAMH TpoO-
ecca "COBEpINaeTCs KPYroBoe xpoMaTorpagHpoBaHHe, NPHBOAsLIee
K CYMEeHHI) 30H} H Ha 3TOH XpoMaTorpaMMe NPOBECTH NPOTOYHOe
HJIH MHOroKpartHoe xpomaTtorpaduposande {puc. 3.20).

Bocxodauwee xpomarozpaguposonue NPOHCXOAHT HEMHOTO Mex-
neHHee, HO PACTBOPHTENL B 3THX YCJAOBHAX He MOXKET «CTedub» C
xpomatorpaMMil. Korga (QpOHT pacTBOpHTENS AOCTHTAET BEPXHETO
Kpas 6yMars, oH OCTaHABJIHBAETCH, €CJH KaMepa repMeTHUeCKH 3a-
KpHITa, 2 aTMochepa B Hefi HACHILIEHa NapamMiu; eCJH STH %.o_:om%u
He BHINOJIHEeHH, TO PacTBOPHTEAL HCHApAeTcAd ¢ BepXHell wactH Oy-
Maru BHYTPb KaMEPHl H IIPH 3TOM BEUIECTBO IIOCTCNEHHO HAKATLJIH-
paeTcd BOIH3K H Ha JuHHH (poHTa pacTBOpHTeat. OAHOBpeMeH-
HO u3-3a Aud¢y3HE HATHA PACHJABIBAIOTCH, T&K UTO HX JHAMETP
YBeJHUHBAETCA H B pe3yJabraTe yXylllaeTcd H pasjejeHHe, d ad-

THBHOCTL OOHAPYIKeHHUH.
em.w@mmamam xno%waom.on&:m. B Hacrofllee %m.zm. OPHMEHSIeTCH
AOBOJLHO PEIKO HECMQTPA HA TO, 4TQ obecneuyHBaeT 4eTKOe pasfe-
‘nenne, Jleno B TOM, YTO pa3fefeHHe YKa3aHHHIM crocofoM HAET




MHOr0 MeCTa H OHH KOPPOAHPYKTCA UCNAPHIUIMMCA peEareHToM,

“OHUCHL MELJIEHHO H, KPOME€ TOro, CpaBHeHHe BeTHYHH Ry Takxe 3a-
PeKOMeHAYETC YCTAHOBHTH HENOCPEJCTBEHHO B BHITAXKHOM IKady
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pyAHeHo. 10 ke camMoe MOXKHO CKasaTb H O NIeHTPHOYXHOH Xpo-

‘Matorpadum, . Garapero u3 2—4 jJaMmn ¢ HHQPAKPACHEIM H3JYUEHHEM H NOJ HHMH
m 5 CYWHTb XpPOMATOTPaMMHbl 710 U Hocie o6paboTku 0GHAPYKHBAKOIIHM
3.2.4. CYIIKA peareHTOM. .

Chnenugpnieckie peareHTH YKa32aHH B COOTBETCTBYIIIHX pasie-
nax STOH IJAaBe, a Takxe B pasf. 9.9 ra. 9, riae gan cnHcox obHa-
PYKHBAIOUAX pearcHTOB. B 3TOM pasjese Mbl NPHBEAEM JHIIb He-
CKOJIBKO O0IIHX HecmenHdHYeCKHX peareHTOR,

DOHPOBaHHHE B JIETYIHX PACTBOPHTENAX XPOMATOrPAMMEL CBO-
GO/IHO TIOABEIIMBAIOT IJIA CYIIKH HAa BOSIyXe, JIyullle BCErO B BH-
"TSKHOM LIKady HIM B TOKe BO3AYXa NOJ, BHTSAKHEM KOJNAKOM,

Tlpn menonnsopannu ManoneTyunx pacTBOpHTEned (HAlpHMED de- _ [lapu nofa (WaM PacTBOp HONA B METPOJeliHOM S(Hpe) BCTY-
‘#0J1a, KOMNMHAHHA) HAH 6yMard, NPONHTAHHOH GOPMaMEAOM HIHA | §apT B HecnelH(HYLCKYH PE2KIHIO ¢ PA3MHYHBIMH COCHHHEHHAMH
.nwo:mammgmxoama. Jydllle BCETO CYWIHTh XPOMATOrPAMMEL B Cy- : rJIaRHHIM 06pasoM NOTOMY, UTO H3-3a 6Go/ee NHNOGUILHOrO Xapak-
UWIHJBEOM WKady c mUpKyjsuueldl posayxa. Ecan xpoMmarorpagu- Tepa 3THX COeJHHEHMIl To CPaBHEHHIO C LEJUIIOJI030H HOXL Jydlle
‘PyeMble BEmMECTBA JNOCTAaTOYHO TEPMOCTOHKH, XPOMATOrpaMMBbl PACTBOPHM B HHMX, M B PE3yJALTATE 3TOH PEAKIUH COCNHHEHHA OK-
MOKHO CYIIHTh HAJ HarpeBaTeNbHOR naurtkofi. Korsa aas obHa- PAIIHBAIOTCA B JKEATHIA WM KOPHYHEBLIH uBeT. AJNKaJOHAH H BO-
PYXKEHHS HCOOAB3YIOT HHAHKATOPH, HAAO0 CIEUHAABHO NPOCHCHHTEH ofiie TPeTHYHEIE H UETBEPTHIHHE aMHHLIL, B3AUMOAEHCTBYS C HOAOM,
4TO6H ¢ OyMaru HCIOApHJICH Bech KHCJOTHHIN WJIH OCHOBHBL vmn.., 06pa3yioT TeMHO-KOpPHUHeBHe NATHA. HeKoTopHe BemecTsa JAK0T ¢
“TBOPHTeJIb, BXOASWIHA B cOCTaB OOGHAPYXKUBAWIIEro peareHTa, a HOZOM HePHHALHO-CHHHE IATHA (MoA00HHBE MATHY KOMIEKCa MoAa
“TaKxKe UTOOHl CyIMKa XPOMAaTOrpaMM TNPOBOAHAACH B mmmevmawm_om ¢ KpaxmaJoM), ocOGEHHO ecili XpOMAaTorpaMMa HajJexauum o6pa-
atMocpepe. CoJfHYIO KUCAOTY HENb3s YAAMHTB ¢ GyMard MOJHO- 30M CMOueHa.
-CThIO. YJa/eHHE CNEIOB YKCYCHON KHCIOTHL ¢ XPOMATOIPAMM MOXK- TIOAKHC/IEHHEL HAH TMOMLSTOUEHHE nePMAHIanaT KAIHA OKHC-
HO yCKOPHTB, €C/IH MOJePXaTh XPOMATOIPAMMEl TOPH30HTAJILHO Hal NSIeT OYeHb MHOTHE COeIHHEeHHd, 08pasys IPH 3TOM NATHA OT KeJ-
flapoM, HAYUIMM OT IIOCKOHR 9allKH ¢ KHOAWIEH Bojofl, HJH obxy- Toil fo Gesoll okpackn Ha ¢uoneroBoM (OHE XpOMaTOTPaMM.
“BaTh HX HO@N—:\:S IHapom. {Tocne CYIIKH ﬁ.om CTAaNOBHTCA KOPHYHEBHIM, a Hepe3 HECKOJABKO
dopmaMuz yacro ocraBager Ha 6ymare ciezwl ¢dopmmata am- CyTOK Aaxe ncueaaer, Hast oGuapyketist BCUICCTB KHCJAOTHOTO MR
MOHHA H JPYrHX NpHMeced, KGTOPHE Helb3s YAAUHTH H KOTOphIE OCHOBHOTO XapakTepa TAKXKe IPHTOJAHB KHCJIOTHO-OCHOBHLIE MHIH-

KATOPH B BOJHOM HJi CIOHPTOBOM pacTBOpe. PacrsopoM AHHHTPO-
(eHUATHIPAsHBA OGHAPYKHBAIOT BeulecTea, COAepxkamue Kaplo--
HHJABHYIO TPynny. B 4acTHOCTH, ¢ HUM HHTEHCHMBHO PEarHpyloT apo-

"MEIIAIT OGHAPYKEHHIO HEKOTOPLIMH pEareHTaM
: H, HampaMep XJo-
puaoM cypeMH (I11). PIRIER X0

'3.2,5. OBHAPY)XEHHE MaTHYeCKHEe AaJbLJerdJH H KeTOHH. PacTBOp HHHTHADHHA — OUEHb:

YyBCTBHTEJNLEBE PEAreHT HA aMMHOKHCAOTH ¥ BooOwie annparuie-

Oxpawennnie BeiecTBa OGEMHO BHAHH Ha XpoMaTorpaMMax B CKHMe aMHHHL

BHIE YETKO pasMHYUMBHIX mATeH. Becusernble BemecTBa uacto duy- AMMHa4HEIA pacTBOp HuTpara cepefpa TakkKe IEACTBYeT KaK
“OPeCUHPYIOT WJH MOAABAAIOT ¢uiyopecuenumo, Ecau pasgenenHte caabuil OKMCJHTENb H AAeT ¢ Pa3NUIHLIMH BellecTBAMH (BOCCTd-
KOMIOHCHTH HeNb3A OGHADYXHTL HH OXHHM H3 YKA3aHHHX CIOCO- - HABNABAONIHE COSMAHEHHS, QEHONbLHEHE COeIUHEHHS, MHOTHE Cepy-
~60B, MOXHO NONHITATLCA BOCHOMBL3OBATHLCS PEArcHTAMH, MAOLUMH cOlepiKAlIHe COeIHHEHHR H ApP.) NMATHAZ OT OPAHKEBOro IO YEPHOTO
LBeTHHE PEAKLUHH C 3TUMH KOMOOHEeHTaMH. C 3TOf WENb0 MOMKHO uBera. KOHIEHTPHPOBAHHAA cepHas KHCJI0Ta obpasyer OKpalleH-
HJIH ONDPHCKHBATL XPOMATOrPAMMY COOTBETCTBYIOIIHM peareHTOM HEle H (IyopecHHpPYIONIKe NATHA C PA3JHYHEIMH COEXHHEHHAMH, HO -
H3 NMyJNbBEPH3ATOPOB Pa3/JAYHON KOHCIPYKIHHM (cM. puc. 3.11), uan © oHa paspymaer OyMmary, H MO3TOMY NiepeJ ONPLICKABAHHEM XpoMa-
NOTPY3HTh OyMary B PacTBOP DeareHTa, KOHEUHO, eCJH aHAIA3H- *  TOrpaMMy HeoOXOJMMO MOMECTHTh Ha CTeKJAHHYIO IIJIACTHHKY, 4 B.

HEKOTOPHX CJIyIafx 3aKPHTb €e APYTofi CTEKASHHON IJIACTHHKOH.

BoAbIIHECTEG apOMaTHYECKHX aMHHOB M (PEHOJOB MOXHO Jer-
KO OGHAPYXKHUTb MyTeM ONPHCKHBAHHA PACTBOPAMH COJICH JHASOHAA. .
[Tpy 3TOM OOpasyloTcAl a30KPACHTEAH. Pearent Hparengopda,
npenHasEaueHHbli A7 OGHapyXKEHHs a7KaJOHIOB, pearnpyer c-
GOMLUIHHCTBOM COe/WHEHHR THMa OCBOBaBHH, a mHorja ciaafo B3a--

PyeMshie COeIHHEHUN He pPacTBOPAOTCA B HeM. Ilocne o6paborTku
‘PeareHTOM XPOMATOrpaMMy OGLIYHO CYIIAT M HATPEBAIOT B TEMEHHe
~OMPEJICJICHHOr0 MPOMEXYTKA BPeMeHH. DT0 MOXKHO AenaTh B Cy-
“UIHJBHOM WKady, WM MOA JaMIoll ¢ HHPPaKpacHHEM H3Jy9IeHHeM
"HJH ABHAs NOJIOCKY TFOPH3ORTAJbEO HAX HATDEBaTENbHON MJIHTKOM
# T. M. IlocKoapky AnMs cymHABHHX wKados o6uyHO Tpebyerca
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HMONEHCTBYET C HEKOTOPHIMH HEHATPALHEIMH COCAWHCHHAMH, Ha-
TIpHMED HEHACHIIIEHHRIMH KeTOCTEPOMIAaMH.

KonrpacThoe oKpalIHBaHHe KpAaCHTeNSIMH OTHOCHTCS K THCTY
HeCNCHAPHISCKAX Peaxuui; S5TOT METOA OOHAPYIKEHHH TAKMKe Mo-
JKeT 0KasaThCA OUeHb IOJIE3HLIM.

[ns o6papyXeHHs pasNHYHLIX BEIECTB GoJee JHNOGHALHOH
TOPHPOAH, B HACTHOCTH KAPOTHHOHAOB, CTEPOHIOB, TPHTEPICHOB H
BoOOLIEe HM30IPEHOUAOB, ¢ CHCTEMOE CONPANKEHHBIX ABOAHBIX cBR3el
UJMH CO CTIOCOGHBIMH K- JIECHAPHPOBAHHIO ¢ 06Pa3OBaHAEM KBOMHMX
CB3€H THAPOKCHJILHLIMH TPYNNAMH TNPHrOAER peareHT Kappa-
TIpaiica (pactBop ShCl; B xnopoopme). Ilpu s1oM wacro obpa-
3YIOTCA APKO OKPallleHHHE NATHA.

3.2.6. 3KCTPATHPOBAHUE XPOMATOIPAGHYECKHX 30H

Bo MHOrux cnysasx Heo6XoZMMO He TOJBKO BA3YANBHO (PHKCH-
‘POBATL NATHA pasiesieHHHX Ha Gymare BEMIECTB M HIMEPHTD X Be-
AIHYHHY R;, HO H MOJBEPTHYTb STH BeLIECTRA mannHefilredi obpaGor-
kKe. Hanpuwmep, Moxer nonamo6urnes SKCTPArupoBaTh NMATHO ¢ Oy-
Marl, YTOGH NPOBECTH KOJOPHMETPHUECKHH aHaiHs, NOZBEPTHYTE
SJII0AT MAacCC-CHEKTPANLHOMY HCCAENOBAHMIO HJIH IPOBECTH MHKDO-
XHMHUECKYI0 peakuHio H T. m. Ilojoxkenne nsTHa, ecqad oHo Bec-
UBETHO, ONpPEAeNsIOT NyTeM OOHAPYXKEHHS Ha KOHTPOJBHOA NOJCC-
Ke, CORepRamel BeleCTBO-CTAHAAPT H MOABEPTHYTOR XpoMarorpa-
QHPOBAHHIO Ha TOM e JHCTE H B TeX e YCIOBAAX, 4TO H AHAMH-
3UpyeMHH o6pasen. OGHapyseHHOe HATHO BHIPESAIOT BMecTe ¢
YaacTkoM oKpyxaiomel Oymaru (puc. 3.13) u ofpaGaThiBamoT, Kak
YRA3AHO HAKE, :

a. Paspesannylo Ha MajeHbkHe KycOukd H HAXOAAIMYIOCH BO
B3BEIICHHOM COCTOSHHH B YHCTOM 3JIOHPYIOLIEM DPACTBOPHTeNe 6y-
Mary SKCTParmpyioT B TeYeHHE HEKOTOPOTO BPEMEHH — CCJIH Heonb-
XOAUMO, RPH HATPEBAHHH — H OTQHILTPOBHIBAIOT SKCTPAKT. B - ps-
Z€ CIyYaeB STH ONepallyy IOBTOPAKT HECKOJALKO pa3, CAHBAIOT
DHUALTPATH M YNAPHBAIOT HX. DTOT METO] OueHb NPOCT, HO Pacxon
PACTBOPUTENST XOBOJBHO BEJHK,

6. Bymary HeCcKONBKO pa3 CKATHBAIOT, CKAALMBAIOT HIH Hape-
SaI0T HA KYCOURH H NMOMEINZI0T B MHAKPOIKCTPAKTOD HENPepHBHOTO
AeHACTBHS, rlle TPOBOAAT SKCTPAKIHIO [PH HarpeBaHuy,

8. Metox sKCTpaknMA AAHAHLX NoNepeYHHX SOH B NpemnaparTHs-
HOH XpoMaTorpadyMH OmHCAH BhHilIe (pasa. 3.1.2, puc. 3.15).

2. HauGonee oGImMHA MeTOA S/MIOHPOBAHHS OTACABHEIX ISITEH C

fyMarn Takxe onucaH B paszg. 3.1.2 (eM. Takxe puc. 3.14). dtam

METONOM BHIENAIOT TJIABALIM 00pa3oM THApoduJbLHbE coeHHe-
HHA, KOTOPble JISTKO 3KCTparupylores mopoit. Q6Liamo 3KCTparupye-
MO€ COCNHHEHHE CONACPHUTCA yXKe B CAMHIX IIEPBHX Kalngax BOXH,
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cTeKawileit ¢ 6yMaru B MOCTABJEHHBIE COCYI, TaK 4TO CPasy IOAy-
qaeTcs OYeHb KOHURHTPHDPOBAHHEIN pacTBOP. ‘

3M104T KOHUEHTPHPYIOT H 3aTeM HCCJICAYIOT, HampHMEp IPOBO-
A4T NOBTOPHOe XpomatorpadgHpoBaHHe, KOJOPHUMETPHUECKHH HJH
nnmﬁﬂ—umavm—Em dHaJan3s, OHOJOTHYLCKHE HCIBITAHHA, HJAA H._O.u%..mmsa
€rg NPOH3BOJHBE, OCYLIECCTBAAA AaHETHJAHPOBAHHE, THAPOJH3 H PAA

-OPYTHX peakiuH. -

3.2.7. XPAHEHHE XPOMATOFPAMM H O®OPMJEHHE

NMOJYYEHHBIX JAHHBIX

IIpy xpaHeHHH XpoMaTorpaMM cJjeayeT HMETb B BHAY, 4TO
OUeHb Y4CTO OKPAaCKa MSTEeH MEHAETCS HJIM COBCEM HCYe3deT, a eclsiH
OPOBOJAHIOCh ONPHICKHBaHHE KHCJOTHLIMH peareHramu, To fyMara
CTaHOBUTCA OQUeHL JOMKOH H IPHM XPaHeHHH paspyluaercs HHOraa
BMECTe CO CTpaHuiaMu pabodell TeTpaaH, B KOTOPOH XpaHHJIH STH
XpoMmaTtorpaMmel. Jlyguie Bcero COXpaHATH XPOMATOTPAMMEL TOJBKG
0 TexX mop, NMoKa HX He CKOMHPoBaaH ¢GroTorpadHuecKHM HJIHM HHEIM .

cnocoboM (em. pasa. 3.1.2).

Beanuunst nm.ﬁ He BCE€rja o CTarTCida ﬂOnaommmEgE H MEHAKTCH
IpH H3MEHEHHH YyCJOBHH xpoMartorpadupoBanus {(copr Gymaru, co-
CTaB PACTBOPAWINEH CHCTEME, BAAXKHOCTL H HACHIUIEHHE ,.mdsooem:.
PH KaMepsl H Ap.), MO3TOMY BMeCTe ¢ aHAJMH3HDPYEMORH nno@om
EGOQNO‘HSEO HAHOCHTEL Ha CTAPTOBYKD JIHHHIO :@O@% 110 MEHLHICH
Mepe OJHOrO CTaH/JlapTHOro BeInecTaa. ..—..OE_.N MOAHO CONOCTABJAATH
BeJIHUIIHL Ry ¢ 9THM CTaHAAPTOM, JOCTHUTAaA TAKHM obpazoM 3HAUYH-
TeJbHO GOJIBILHEro MOCTOSIHCTBA 9THX BEJHUKH. .ﬁ%f.:m BCEero, OFHa-
KO, He OIPAHHUHBATLCH QNPEeACTEHHEM . BEJIHYHH R; pasjieiseMBIX
BEIIECTB, 4 COXPaHAThL KOMHH XPOMATOTPAMM, H3 KOTOPHIX MOXKHO
H3BJeYL H APYTYIO BAXKHYIO IJS aHAJH3a WHOOPMAIHIO, 4 HMEHHO
JaHHble 00 HHTEHCHBHOCTH, QOpMe H pasMepax msaTeH, of HX HOJ0-
JKeHHH OTHOCHTEJ/IbHO IATCH CTAHIAPTHLIX BCIICCTB H T. I.

3.3. MPENAPATHBHASl BYMA)KHAS XPOMATOTIPA®HUSA

[IpuMenenne npenapatusHoi BX cranoBuTCs Bee Gouee pepKuM,
TaK YTO - ONIHCAHHE ee pAa3IHYHEIX METOJOB, Hampumep chro-
matopile, chromatopack u ap. [50, 105], a ocoGenno Tex mMerouoB,
AAs KOTOPHIX TpeSyercsa cOoelHasbHasg annapatypa, HOCHJIC Ghl Xa-
pakTep Mcropuueckoro obsopa. IlosToMy MBI orparunuaMca o6cyx-
JeHHeM TeX MEeTQAOB, KOTOPHe TPedynT CpaBHHTEILHO HCCJIOXKHOTQ
annaparypHoro obopMicHus. ‘ :

Hasg paspenenuss 1073~ nau 10~2-rpaMMOBEIX KOAHUYECTB BEIIeCTB
yaoGuee Bcero GoJbllMe HJIH TOJCTble JHCTH Gymard. Hdas stoit
IeJH HYXHbH GOJbIUKE KaMepH ¢ HeCKOJAbKAMHA JOTKamH. Ecan mo-
ROGHOH KaMepul He HMeeTCA H eCJH Hajo. napaborarts 10~ rpam-

7—2293
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MOBEIE KOJHUECTBA BELIECTB, TO JYYILE BCErO HCIOJbL30BATH BOCXO-
ASUYI0 XpOMaTorpa@uio. 3akpenuTh GOJbIIOE UKCAO ITHPOKHX JHC-
TOB OYMark Ha CTEKJSHHLIX NaJ0UKaX TakuM 06pazoM, u4ToGH oT-
A€JbHLIE JIHCTH HE KacaJHChk ZPYyr Apyra, T. €. OTAEJHB OJHH OT
ApYyroro ¢ HOMOLIBIO Y3KHX KOJIeH, HA/JeTHX Ha Te Xe [aJ0UKH
MEXAy JHCTAMH, NOMECTHTh Cpa3dy Bcl0 «6aTaper» TaKHX JHCTOB

A4/

/1
oG

Puc. 3.21. ITpuGop nas npemapaTHBHOrO XpoOMaTorpadHpOBAHHA OLHOBPEMEHHO Ha
HECKOJLKHX JHCTax GymarH.

B KaMepy H MNPOBECTH BOCXOAIIEE 3MIOHPCOBAHHe, KaK I[OKA3aHO
Ha pHc. 3.21. .

B Hacrosumee Bpems B npozaxe uMEIOTCA TaKHe XOpowIHe MaTe-
PHANB AJS KOJOHOUYHOHR pacnpeiesHTe/bHOH XpoMaTorpaduH, 4To
NPHMEHATL NpenapaTuBHy© BX Helesnecoobpasno.

34. KOMUYECTBEHHAS BYMA)XHAA N_H.OE>._,O~,1>6=_“_

CyuwiecTByer HeCKOIbKO CIOCOG0B KOJMuEeCTBEHHOTO aHAJH34 M0~
cpeactBoM BX. MoXHO 3KCTparHpoBaTh 30HHEL C XPOMATOrpaMMH
H 3aTe€M NOPOBECTH KOMHYECTBEHHHH aHa/iH3 METOJOM KOJOPHMET-
DHH, (JyOPHMETPHH, aACOPOUHOHHON CHCKTPOCKONHH, MOJIAPOrpa-
¢uu, pagnoMerpHd, GHOIOTHYECKHX HCMLITAHHY H T. 4. WJAH CHAUa-
Aa 0GHapy:XKHTb BemlecTBa Ha OyMare myTeM OTpHICKHBAHHS, T. €.
IO UBETHOH peakllMH, 3 3aTeM 3KCTPATHDOBATHD H HCCJEL0BATH KO-

JopHMeTpHuecKH. B mocaeameMm cayyae tpefyercs npoBOAHTH 06-

Hapy»KeHHe BOSMOXHO GOjee KBanMGMUHUPOBAHHO, PABHOMEPHO H
HENpPepLIBRO HAHOCH PeareHT Ha BCW XpoMarorpaMmy. ToabkKo Ta-
KHM 006DasoM MOXKHO NMOJYYHTh NPABHALHYIO Ka/uGPOBOYHYIO KDH-
Bylo. IlosTOoMy Jydimie norpysure XpoMatorpaMMy B. oGHapyXH-
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BAIOIIHH DeAareHtT, a He ONPHICKMBATL ee. MOXHO TAaKXKe CReqath
MATHA BUAHMEIMH C TOMOIILIO 3(PEKTHBHOrO MeTona ofHAPYKeHHs
(CM. BBILlE) H NPOBECTH JACHCHTOMETPHUCCKOE HCCAENOBAHHE HX,
[IPHMEHHE NOAXOASLUKA ACHCHTOMETD. JeHCHTOMETPHK) MOMKHO npo-
BOXHTH B OTPAXKEHHOM HJIM NPOXozslleM cBeTe. B meprom cayuae
Ry/neBas JHMHHA (AHHHR (OHA)} noayyaertcs Gosee NPABHILHOMN; B
NPOXONSIIEM cBeTe GyMara BHIIVIAIHT MYTHOH, H NO3TOMY HyJieBas
JIMHHA HE BBIXOAHT JAOCTATOUHO POBHOH. B 3TOM ciyuae Takke He-
06X01HMO CTPOHTL KAMTHOPOBOUHYIO KPHBYIO 110 CTARTAPTHHM MHpO-

6aM H c ee NMOMOLIBIO ONPEACNATE KONMHUECTBO AaHHOIO KOMIMNOHEeHT&.

BMecTo HemocpeicTBeHHOTO ASHCHTOMETDHYECKOIO HCCHELOBAHMS
MOXHO Takxe cpotorpadupoBaTe HAM HHHIM HOAXOASINHM CIOCO-
GOM CKOMHPOBATh XPOMATOTPAMMY H NPOBOLHTE AEHCHTOMETPUPOBA-
HHE He CaMOil XPOMaTOrpaMMBl, a ee HEI'aTHBHOH WJAH NO3HTHBHOM
KOTHH. YUHTHIBA HEOJHOPOIHOCTD (MyTHOCTE) GyMard, MHOTHe ap-
TOPEL NIPHMCHSIIOT METOJ NPOCBETJISHHS XPOMATOTPaMM IIepej| JieH-
CHTOMETPHEH, NPOTIHTHIBA XPOMATOTPAMMELL napagUHAOBBIM MacaoM.
[Tocae toro kak AeHcaTOMeTpHpOBaHHE 3aKOHUYEHO, HEeOoOXONHMO
TMPOBECTH OLEHKY 3aMHCAHHHIX JIEHCHTOMETPOM IHKOB, CPABHHB HX
€ MHKaMK CTAHIAPTHBIX 1IPOG, T. €. C IOCTPOEHHOH M0 CTAHAAPTHLIM
npoGam KamubGpoBounofl kpueol. Muorga = nocTaTouHo H3MEPHTL
BRICOTY THKOB, HO Halle BCEro HMEHHO MJOIAaAb MEXAY KOHTYPOM
NHKAa U HYJeBOH JHHHeH NponopuHOHAJLHA KOJIHUECTBY BEIecTBa.
3Ty nAomanb MOIKHO OIpPeAETHTD NMAHHMETPHPCBAHHEM, MOMXKHO
TAKXKC CKONHPOBATL XPOMATOrPAMMY, BbIPE3aTh (HKH H B3BECHTH
HX, MOXHO TaKiKe BOCMOJL3OBATHCH, KaK mpegraraior TypuHa n
Ap. [131], metozom Monre-Kapno. [Iaomans nukop NpaBHJILHOR
(GOPMEl MOXHO ONpeAesHThH PACUCTHHIM MyTeM, YMHOXAaS BHICOTY
THKA Ha €ro MOJYLIHDHRY, RJIM APYTHM TOXOGHBIM METOMOM.

Ecin B jsaGopatopun He uMeercs JEeHCHTOMETDPA, KOJHYECTBO
BELICCTBA B 30HE MOXKHO ONPENE/HTL, CPABHHBAS €€ C 30HAMHE CT4H-
BapTHeIX npo6. Tlaouianes nAaTeH ouenwpaior BH3yadbHO (MOJAYKO-
JIHTECTBEHHO), H3MEPHIOT NJIaHUMETPOM MJH HAKIAALBAS Ha HOAT-
HO MHJJIMMETPOBYI0 GyMary, a eciu mATHa GoJbLIiHe, HCTIOAL3YIOT
ABarpaMMbl B BHJ€ KBaIPaTa, MOKPHITOLO GeCHOpsijiouHo pacrniono-
KEHHLIMH TOYKAMH, HAHECEHHHIMH HA JHCT NPO3PAYHON Oymary
[131]. MoxHo Taxxe CKONHPOBATL 5TH NATHA Ha JHCT OZHOPOAHOH
OyMarH, BHIPE3aTb H B3BECHTh. BuayanbHoe cpaBHeHue pasmepos
IATEH MOXHO NPOBECTH GoJiee TOUHO, eCau MPOGY HAHOCHT Ha crap-
TOBYIO JIHHHIO B BHIE HEUETHOTO YHCJa TOUCK B HECKOJbKHX H3BECT-
HEIX KOHLEHTDAUHSX, YMEHLIIAIONMHKXCA, HATIPHMED, cJieBa Hanpago,
4 PaCTBOP CTAHAAPTHOTO BEHIECTBA HAHOCAT Ha CTAPTOBYIO JIHHHIO
B_BO3DACTAIOMHX KOHLEHTPAUHAX B BHAE WUETHOIO YHCJAA TOYEK,
Ilapaa ycopepineHcTBOBAA 3TOT METOH, TOBBICHB €F0 TOYHOCTD
[50]. Yxasansnm cnocoom YASETCH AOCTHTHYTH XOPOLICH TOURO-

" CTH (IOrpemHOCTL OKOJIO 3%), ocoGenno npu HerathsHOM ofHapy-
PR L
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JKEHHH, T. €. KOrJla OGHADYKHBAEMOE BelHecTBO Aaer Oejble MATHa
Ha OKpauleHHOM (oHe,

Cienyer Tak¥ke yIOMAHYyTh paspaboraunbiii [TunpHEIM H  AP.
[98] KomuuecTBEHHBI YHCTO XPOMaTOrPaUUECKHH METOH HJIH Me-
- TOJ 3JeKkrpodopesa Ha Gymare, ne TpeOyiOLUf NPUMeHeHHS IeHCH-
TOMETpa MJH KakKoro-AxGo APYroro aHaluTHYecKoro npuopa. Xpo-
matorpamMmy QoTorpadupyioT, onpejensd MAaKCHMAJbHOE BPEMSF
SKCIO3HHUUH, HEOOXoAHMOe JIAa TOoro, YTo0H AavHOe MATHO HE MOs-

BHMOCh Ha (ororpadun xpoMaTtorpaMmel. OJHAKO 3TOT METOX TO--

TMHTCH TOJBKO B 0COOBIX cayuafx, HANPHMep, KOrAa HEAL3A Onpene-
JIATH PasMep NATHA BH3YAJILHO H3-3a TOrO, YTO OHO HAJaraercs Ha
Ipyroe HATHO.

3.5. FYMAJKHASL XPOMATOTPA®HSI OPTAHHYECKHX
KUCJIOPOICONEP)XAILUX COEJUHEHHUN*

B nepBoM npHOJHXKEHHH MNOJSPHOCTL H XpoMaTorpaduueckas
NOABHAKHOCTL COEAMHEHHH, COOEPXKaINHX, KpoMe aTOMOB yriepoldz
H BOJAOPOJAA, TOJBKO ATOMH KHCJIOPOJA, OnpeAessercd COOTHOILIe-
HHEM UYHCJA ATOMOB yrJepoia H KHCJAOPOAAa B MoJexyJae. Uem BH-
e 3TO COOTHOIIeHHe, TeM GoJee JHNOPHIBHO BELIECTBO, H HA0G0-
por (cM. pasz. 3.1.3). HanpuMep, v cTeapHJIOBOTO clMpTa (aTOMap-
noe orHourenue C/O=18) npeobaajaer JHNOPHABHEIA Xapakrep.
ATo coeAHHEHHE COBCEM He PacTBOPsAeTci B BOJe, HO JIErKO pace
TBOpSieTCA B NeTpoJefAoM sdupe. B To XKe BpeMs METHJIOBLIH CIHPT
(C/O=1) o6pasyer nse (a3nl NpH CMEIIHBAHHH C TMETPOEHHBIM
9¢upoM (0coGeHHO ¢ ero BLICIIHMH (DPakKluAMH) - HOJTHOCTRIO CMe-
IIHBAeTCH ¢ BOAOH. pyraMu npHMepaMHd NOAO0HOTO |poja MOTYT
cayxHTh TekcuaoBbl cuupt (C/O=6) n rekcosm (C/O=1). Ilep-
BHI 11JI0XO PACTBOPHM B BOJIE, HO JIerKo PacTBOPSETCs B JHIOPHIb~
HBIX PACTBOPHTENAX, a IJs TeKco3 crnpaselauBo obparHoe. Coienyer
O/lHAKO HMEThL B BHAY, 4TO He BCe KHCJAOPOJACOAepXKalHe (QyHKIHO-
HaJbHBE FPYNNE OAHHAKOBO B/HMAIOT Ha MOAAPHOCTH, T. €. HA I'HA-
potpuasnocts. Hanbojiee ruapoduipHa THAPOKCHIBHAA TPyNNa, 3a
Heil caelyioT adbJeruiHble H KETOHHBIE IPYNINEL, 2 Jajee KHCJAOPOA
NpOCTHX HAH CJAOKHEIX 5QHPoOB. KapboxcunbHas rpynma mo csoek
HOJSIPHOCTH TOAOOHA FHAPOKCHJBHON, OAHAKO OHA HECKOJNbKO Me-
Hee THAPOHIbHA B KHCJOTHHIX JHNO(PHALHHX CHCTEMAX, TOrAa Kak
B OCHOBHLIX PACTBOPHTENNAX €€ BKA4Z B IHJIPOGHILHOCTL MOJIEKYJIE)
3HAYUTEJNLHO GOJbIIE, MOTOMY YTO OHA iIePexoiuT B KapOokcHJiar-
aHHOH, KOTODHIH, KOHEUHO, 3HAYHTE/IbHO Dojee NOJASPEH.

* CnocofEl TPHTOTOBJEHHS HanGOJee BaXHHX OOHADYXHBAWIMHHX peareHTOB
ant BX w TCX onucans B mepedde  OOHADYXWBAOIIHX  PEATrEHTOB
g ra. 9. Hume ate pearentn oGosnaueHw Gykpamy <OP» ¢ nefucoMm H nomepom,
COOTBETCTBYIOIIHM HOMepY B ITOM Ilepedme, :
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CoeIHNEeHHA ¢ nPOCTHIMH 5(QUPHLIMH TPYyINaMH 06HAPYXKHBAKOT-
¢ SHAYHTENbHO TPYJHEE, UeM COeLHHEHHA CO CNOKHEIMH SQHPHBIMH
H THAPOKCHJLHHIMH IPYTNAaMH HJH C EBYMs H TpPeMsi THIPOKCHJIL-
HEIMH TPYIONaMH, €CJOH TOJbKO 5TO He BHIHHAJIbHEE rpynns. Co-
€JMHEHHS C €HOJbHBIMH CPYNNaMH oGHAPYXHBAKOTCH (MHAHKATOpa-
me FeCl;) nerue, uem coeauHeHHs ¢ (PEHOJBHBIMH IpynnaMu (cBs-
3BLIBAHHEM JHA30HHEeBHMH coaami, FeCls), xapOoHHALHEMH K Kap-
GOKCHJILHBIMH H ABYMS BHIHMHAJbHEIMH MHAPOKCHJIBHBIMH TPYNIIaMH.

Huke Mbl IpHBELEeM NPHMEPH pasicieHus H oOHapyIKeHHS KHC-
JOPOACOAEpH AU COE/HHEHHR, B KOTOPHIE BXOAAT OTIeJbHbIE
TPyOIH, v

3.5.1. CHPTHI

DOJbIIMHCTBO HH3IIMX AIH(ATHYECKHX CIHUPTOB IPEACTABISET
coBOfi JieTyuHe COELHHEHHs, KOTOPLIE HENb3si XPOMaTorpapupoBaTh -
HemocpeicTBeHHO Ha  OyMare. [lostoMy HX oGHYHO TlepeBoiAT B
NPOH3BOJNBIE, HANpUMep 3,6-AHHHTpOdTaNaTH, 3,5-1HHATPOGEH304-
TH, N,N-IuMeTHJ-n-aMHHOGCH30/12300€H30aTh,  KCAHTATH, KOTO-
pbie JIerko MojRaloTcs oOHapyxeHHo (Tabn. 3.6). Bucmue annga-
THYCCKHE CIHPTH HEJETYYH, HO OOHYHO HACTOJNLKO JHMOGMHALHH,
YTO HX MOXKHO XPOMATOrpaHpoBaTh TOMLKO B 0GpaltenHo-hasHHX
cacteMaX. OcHOBHAsL TPYAHOCTH B XPOMAaTOrpadHH THX COCLHHE-
HHH —- HX obHapykenwe, Ilas 3Toro NPHTOAHB 13/ eKO He BCe pe-
arenTbl. Beiciive anndaruyeckne CIHPTHL MOXKHO OGHAPYXKHTEH IIO-
CPEJCTBOM KOHTDACTHOTG OKpallHBadus poiaMuHoM B (OP-11);
HX JIETKO NePeBeCTH B MPOH3BOJHLIC, HANPHMED ajlujyPeTaHsl, K
06HapyxuBaTh B BUAE NPOH3BOAHLIX [64].

Hoayuenue 3,5-0unurpobensoaros [13, 87]. Pacrsop npo6H, co-
Aepxamufft B 10 Ma 5—50 mr cnupra, cMemusaor ¢ 0,1 ma nupu-
AuHa ¥ I Ma 6eH30Ja, 0XJNAXKAA0T CMeCh JbIOM H A06aABASIOT IMO-
chefoBaTesbHo 11 r xapGonara xaaus ® pactsop 0,5 r 3,5-nuAHT-
poGeHsoHnxnOopHaa B 2 Myl Gensoaa. ITOT PacTBOP caelyeT BBOAHTH
OCTOPOXHO H 3aTeM BCTPAXHBATH CMeCh B TeucHHe 3 MHH. I[locue
atoro gobapasior 30 Ma apupa, He COJEPHKAILEro COUPTA, H TPO-
fomxaloT BCTpaxHBanue eme 10 mun. OtAensior sQHPHEHI ciof,
a4 OCTaBIIYIGCS BOAHYIO (asy MONOJHHTENLHO ABAXKAL 3SKCTParu-
PyOT nopuuaMH 3¢gupa no 20 u 10 ma. CAHTHe BMECTe 3KCTPAKTH

+. pomMbiBaoT 10 ma 19%-Hok cepHON KHCIOTH M BOAOH M YNapHRBAIOT,

OCTATOK HAaHOCAT HAa XPOMATOrPaMMy H 3JIOHDYIOT.
Beapopnnie cnupter (5—50 Mr) pacrsopsior B 5 Ma Gensoaa,

, pobasasiotr 50 mMr 3,5-1uEHTpoGensonaxaopuaa U 0,3 Ma NHPHAWHA

H B TeUeHHE Yaca KHIATHT B Koabe ¢ OGpPaTHHM  XOJOAHJILHHKOM,.
Tlocne oxaaXieHHA ABAMIB SKCTPATHPYIOT cMech 209%-HLIM pac-
TBOpOM NaOH, sareM Bomom, 5%-Holt cepHO KMCIOTON H ONSTH
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. Tatauya 3.6
Beauunnnt Ry pAza npoM3BOAHBIX AAHGATHYECKHX CIHPTOB

Hexomus cnapr 35-1HE? xnﬁww.ﬂwmuﬂa AMas®
Merunosui 0,21 0,24 0,82
Srunopf 0,40 0,30 0,76
#-IIponuaoBHE 0,50 — 0,65
Haonponunoseift 0,52 : 0,45 0,67
#-ByTHIOBLIT 0,64 . 0,56 0,55
HaoOyTunoBii , — 0,55 ) 0,58
AMunoBBIR — - 0,43
HaoaMuaoBml 0,72 0,63 —
H-TexcHIOBHI 0,79 — 0,32
Texcet-3-01-1 0,69 — R
#-TenTHaOBHIH — — 0,23
H-OKTHIOBBIH — — 0,16
#-Honumonsiit — — 0,10
H-J1 eI HIOBRIA — — 0,07

, JlaypunopHi 0,92 - —

. ® 3,8-IHB: 3,5-ArHETPOGERI0ATH:; Gymara 5S 2043b, nponuraxHas 50%-HEM pacTEOPOM
ARUMETRAGODMEMHA B alleTOHe; NOABHKHAA (asa — HACHEISHHEN AHMerTuXhOPMAMBAOM Ae-
KanHH, HHCXOAsLlee SJIOHPOBAaHHE, . .

] Henponutannas Gymara; HOOLBHKHAR (a3a — HACHIMEHHBA 2%-HBIM BOMHEIM pacTeo-
pom KOH #s-GyraHoa; socxofdilee 3JIOHDOBaHHe.

B NIMAEB: N,N-guMernM-7-aMHHOOeH300a300eH30a TR, ByMara, nponuTadHas (0% -HeIM

P2CTBOPOM NapaHHOBOrO MacAa B HEHTaHe; OOpalileHRo-asHad CHCTeMa: NONBHMHAR da-
31 — cMech aHmerHagopMaMun — Boga (4: 1),

BOAOR (mo & MJ1 Kamaoro skcrparenra). ITocae Taxoll o6paGoTKH
GeH30/bHBIA CI0H YIApHBAlOT H OCTATOK XPOMATOrpadHpyIoT.
fToayuenue xcanraroe 39, 63]. K HECKONLKHM KanAsM CNHpTA,
MOMEUICHHHM B Y3KYI0 npobHPKY, Aobasasior 0,5 Ma gyuctoro CS,
H 0,1 r uucroro mameavuenHoro KOH, cMech BerpaxHBaKOT He-
CKOJbKO MHHYT, HEKAHTHPYIOT KHIKYIO ¢$asy, a ocraBIIHACA KCaH-
TAT PacTBOPAIOT B Kalsie BOAH M XpoMartorpadupyior. [lpu Yo-
06/1y4yeHHH KCAHTATHl OGHAPYXHBAKTCH B BHAE KOPHYHEBBIX NATEH.
Hx MoxHo Takke 0GHapyxHTb peareHToM I'pora (aas cepycoaep+
XKalHuX coefHHeHnd; cM. pasa. 3.7.1) uan 109%-HuM pacTsopoM
cyanraTa HHKENd, . o .
fToayuenue N ,N-Oumerunr-n-amunobensoasobensoarce  {25].
B Mmukponpobupke cmemupaior 1 mr N,N-AHMeTH/I-n-aMAHOGEH30-
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a300eH30KAXN0PHAR, 2—5 MKJ cnHPTa, | xanmo nupHanHa u 0,3—
0,5 ma Oensosa. CMech HarpeBaloT, NOKA He PACTBOPHTCS 3TepH-
(PUIHPYIOMHE peareHT, OCHS YEero KHIATAT B Konbe ¢ OOpaTHHIM:
XOJOZUNLHHKOM. CpefHHe H BHCIIHEe CHHPTH KUOATAT HECKOJIBKO-
MHHYT B 3aMasiHHOR MHKPOIpPOOApPKe, IMOrpyxReHHo# B 6aHW ¢ KH--
nsine# Bonof; peaknus 3akaHuupaercs 3a 5—10 MHH, 4 ¢ HH3IIHMH
CNHPTaMH OHA HAET NOYTH MTHOBeHHO. OOpasoBaBIIHECH NPOH3-~-
BOJHbIE OKPalleHbl, H 3To ofJervaer WX ofHapyienue. MBTeHCHB~
HOCTL OKPAacK¥ NATEH MOXKHO YCHJIHTb, ONPHICKHBAs XPOMATOrpaM--
my 0,01 1. HpSO,. Tloayuenne sTHX NPOH3BOAHHIX YIOGHO, MOTOMY
YTO NPHIOTOBHTh HCMOJL3YEMHH DeareHT B YHCTOM BHAE Jierde H
Gesonacuee, uyeM paboraTh ¢ 3,5-AHHHTPOGEH3OHAXJIOPHAOM, NPH
neperoHKe KOTOPOrQ CyNIeCTBYET OMACHOCTE B3puiBa. Cnocol momy-
YeHHS 3TOr0 pPeareHTa omucak B pabore [26]. - 1
OBl TPHOJBL M TOJHOME OOGBYHO MAJOJIETYYH H GoJiee THJ-
POOHALHBI, YeM CNHPTH ¢ OJHOH THAPOKCHJILHOH Ipynmoi B MoJe-
Kyne. BoJpline npo6bl BHUHHANBHBIX JHOJIOB MOMKHO GBICTPO XpO-
MaTorpadUpoBaTh ¢ NOMOMbIO TAKHX CHCTEM, KAK XA0Po(opM — Me-
TaHOJ, 3(HP — BOJA, STHJAHETAT — Boja (cM., HaupHMep, [12]).
O6napymesne MX Jydile BCEro NMPOBOXHTh OKHUCASIONIAMH DEAareH-
TAMH, B YaCTHOCTH NEPpMAHraHATOM Kaaud, 5%-HHM pacTBOPOM HHT-
para cepe6pa B 25%-HOM aMMHaKe WIH HOAHOA xucioToh [83].
Crnepyer uMeTs B BHAY, UTO NEJJION032 TAKKe MENTEHHO OKHC/S-
eTCA, TAK 4YTO HA HEl MOXHO 06HAaDYXKHBAThH TOJbKO BELIECTBA, KO-
TOPLIE OKHCIAKTCH C CYWECTBEHHO GOJbliel CKOPOCTBIO.
Obnapymenue uodnoti xkucaoroil 1 xpaxmaiom. Xopowo BHICY-
HIEHHYK) XPOMATOTPAMMY cJeTKa onphCKHBaloT (0,01 M BogHHM
PacTBOPOM HOJHOH KHCJAOTH, cymar 8—I10 M#n Ha BO3AyXe OpH-
KOMHATHO/ TeMnepatype H OIPHCKHBAWOT 35%-HHM pacTsopoM
Terpabopara Hatpus, cogepxamum 0,8% uoxuna xaaus, 09% 6Gop-
HOHl kucaoTel M 3% pacTBOpHMOro Kpaxmana (uTo6H OH pacTBO-
PHJCH, CMeCh HEKOTOpOe BpeMsl KHIATAT). B pesyanrate takoil o6-
paGoTkH Ha cHHeM QoHe noaBAsATcs Genble naTHa. KOHTpacTHOCTE
AOCTHTaeT MakcuMymMma uepea 10 MuH. ,

3.5.2. CAXAPA

Caxapa, caxapubie CIHPTH, BOOGNIE NOJHOMB H HX IPOH3IBOI-
Hble OYeHn TMHAPOGHALHBL M OGHapyHBaOTCH Ges Tpyxa. Onmcay
P OOHAPYKHBAIOHX PEareHTOB Ha caxapa. Uaute Bcero aas o6-
HapyXeHHs HCMOJbL3YIOTCH DEaKIHH CaXapoB CO CNHPTAMH, NPHBO-
AZsamue K obpasosamuno ¢ypdypona, KOTOPHR Jerko -gaeT IBETHHE

‘peakunn. JIpyrne peaxkuuu oGHADPYKEHHA OCHOBHBAIOTCHE HA BOC-

CTaHABJHBAIOMINX CBOHCTBaX MHOTOUHCJEHHEIX CaxXapoB, HAJNHYHH B
REX KapOGOHHNLHOA MMM BHUHHAJILHOR [IHOJLHOM TPYIIIHL.

N
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* B kauectBe 0GHAPYRKHUBAIONIEro peareHTa IepBoil rPYNIH 9acTo

MPHMEHAIOT ONpHCKHBaHHe 3% -HHM pacTBOPOM THAPOXJODHAA
-n-aHA3HIHHA BO BJaXKHOM #-Oyranose [57] u Harpesanre mo 100—
105°C. Anpaorekco3bl AT KOPHUYHEBHE, a AJbAONEHTO3M PO30-
BHE TIATHA. BMecTo ruapox/opnia MOMKHO HCIONL30BaTh Qocdar,
a BMecTo H-OyTaHoja-— BOAHBIE 3TaHON ¢ J0GaBKOH QocdopHOM
Kaciaorsl. K uxcay peareHToB ofmIero HasHAUEHHS OTHOCHTCA AHH-
auabudranar (OP-17). AJLJONeHTO3H AT CBETJAO-KPACHBEIE NSAT-
Ha H (QAYyOPeCHHPYIOT, aJbAOreKCO3b, METHIAMALAOTEHTO3E H IeKCy-
POHOBHIE KHCJIOTH ZAKT OJHBKOBO-KOPHYHEBLIe NATHA H ¢uyopec-
LHDYIOT KEJTbIM I[BETOM. e.ﬁmbmwuﬁo KMCJIOTY MOKHO wmgmmﬂﬁv HA
. IABCJICBYID, & BMECTO YKA3aHHHIX RBBIIE ABYX OCHOBAHHH MOXHO
HCHONb3OBATL JAJ5 OOHAPYXKEHHS CJELYIOIHE OCHOBAHHA HJAH MX
conu: m-beHnneninaMul, dochar o-1uaHH3HAHHA, docdaT aHbe-
HH/JaMHHA, aUerTar HJH TPHXJOpaueTaT OeH3WAWHA, THAPOXJIOPHA
n-TOMYHAHHE, OKcaJar M-pedHNeHIHaMuHA, H-AMHHOOGEH30HHYIO
KHCJIOTY K IIp. _

K Tofi xe rpynne oTHOCATCA peareHTH, B COCTaB KOTOPHIX BMe-
CTO aMHHa BXOJHT (heHOJLHOE COeAWHEHHe, HANPHEMEp PE3OPLHH,
opcuH, HadTos, Ha(TOpe3opLHH, aHTpOH W Ap. HauGosbuiee pac-
HPOCTpAHEHHe MOJYUHJA peareHT Ha OCHOBe Ha(hTOPEesopiuHa
(OP-16). C sTHMH peareHTaMH B3aHMOICHCTBYIOT IJIABHBIM 06pa-
30M KeTosel. o-HadranmaMux npeacrasaser co6ofi cneunpuieckuit
peakTHB Ha Kerosdl.  PacrBop (0,5%-Hblil} a-HaQTHAaMHHA B 9Ta-
HOJIC CMEIIHBAIOT ¢ CHponoofpasHoii ¢ocdopHoll KHCAOTOR B COOT-
Homenuu 5:1. Tloche ONpEHICKHBAaHMA XpOMaTOrpaMMy HarpeBaioT
HECKOJIbKO MEHYT npH 105°C. B peakuuio c 3THM peareHTOM BCTY-
NAT TAKHKE OJHFOCAXapHARL, COAEPKAIIHE KeTO3EL.

Hakonen, k 3Tof Tpynne OTHOCSTCS —peareThl, coJepiKainue
aMHHO(EHOMBl UM APYTHE KOMIIOHEHTH, HallpHMeP 0-aMHHOpeHO,
n-aMHHO(eHG, aMHR0a306eH30, 2-aMHRO0H(EHHI, MOYEBHHY U ZAP.

Bo BTopyio rpynny (oxHcanTtesedl) BXOAAT TaKHe PeareHTH, Kax
nurpar cepebpa (OP-2), mepmanramar kamuss (OP-10), xmopmx
TPHGEHUATETPA3ONHA H DOACTBEHHLIE €My COeAHHEHHA, 3,4-IHHUT-
PoGeH30fHaS W 3,5-THHHTPOCA/IHIMAOBAT KHCIOTH H Ip., T. €. BCe
COEIMHOHHA, MEHAIONIHEe OKPACKY NPH OKHCJHTEILHO-BOCCTaHOBH-
TEJBHBIX peaku#Ax. Metoquka obHapyxeuus HHTPATOM cepebpa—
HanGosee pacHpoCTpaHeHHHIM peareAToM (OP-2) 3TGH rpyHIB —

- OnHcaHa B pasfa. 9.9, ro. 9.

ITox peficTBHEM NIENOYHOTO pPACTBOpAa NEPMAHTaHATE KAJHA
(OP-10) o6pasyioTca xeJThie RATHA Ha (BHONETOBOM tore. Co ppe-
MeHeM (OH CTAHOBUTCA KOPHUHEBHM, a NMATHA cepbiMH. Ecad K pe-
areHty noGaButs 4 yacth 2%-Horo pacTeopa mepHGATA HATPHS, TO
GoH 3HAUMTENBHO AOJBINE OCTaeTcss (HOJETOBHIM (MePHONAT pere-
HepHpyeT MepMaHraHaT) K He cMbIBaércs. C mepMaHTaHATOM peart-
pyer Takxe GOJbUIOE UHCJAOQ JIETKO OKHC/ASAEMBIX COeAHHEHHMH.
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BecnseTHble coelHREHHS — XAOPHA TPHPEHHATETPAIONNA (T®T)
Bau rterpasoaueBvl cuuuit (TC) (OP-30) —npu BoCCTAHOBAEGHHU
NpHOGPeTA0T HHTEHCHBHYWO OKpacky. Jlas 00HaPYKEeHHA XpOMATO-
TpaMMy ONpHICKUBAIOT cMecbio (1:1) 2%-HOro BoaHoro pacrsopa
T®T u pacreopa ruapokcuza HatpHs. Ecanm XpOMATOrpaMMy He-
OGXOJHMO 06HAPYKHBATL [OrPyKEHHEM, To HCIOJBL3VIOT METAHOJIb-
HHIH PACTBOP pearenTa, B KOTOPOM caxapa TOJDLKO MaJ0DaCTBOPH-
Mul ITlocne omphickMBaHHsL AW TOrpyKeHHs XpOMAaTOrPaMMy OCTO-
POXHO HarpepaioT NpHMepHO 20 MHH BO BJAXKHOH aTMocdepe npH
75°C, nmocae vero cymar 30 MHH npa 70°C npu szaTeMHeHHOM oc-
Bellennd. B pesyspTate Ha po3oBoM (oHe MOSBIAIOTCH KpACHBIE
TNATHA, TeMHelude Ha cBeTy. 3,4-IHHuTpoGeH30fiHas KucaoTa IIpH
BOCCTAHOBJICHHH TaKXe MEHseT OKDaCKy Ha IyCTO-CHHIOW. XpoMa-
TOrpaMmy ompeicknpaloT I%-nwbiM pacTBopoM Kucnorel B 2 H. pac-
TBOpe KapGoHaTa HaTpHA, NOC/e yero cymar 5-—10 Mug npa 100°C.
IlosBnawniecss nocse takofi 06pabOTKH CHHWE NHTHA IpH Harpe-
BAHHH CTAHOBATCH KOPHYHEBHMH. BoccTanoBHTENH, HanmpuMep ac-
KOPOGHHOBASA KHCJIOTA, PearnpyioT GICTpee Beero, NPAaKTHUECKH cpa-
3y, 4epe3 1—2 MHH PearupyloT KeTO3H, yepes 4 MWH anbIoneHTO3bi
M aJbJIOr€KCO3El H CAMBIMH NOCJAEAHUMH Pearupyior caxapuas. Ca-
Xapo3a pearupyeT TOILKO TIOCIE IMPeABAPHTENBHOrC THAPOIH3A
CONSTHOH KUCMOTOH HENOCPeACTBEHHO Ha GyMare. AHagornunyio pe-
2KIHI0 MOMKHO MPOBECTH ¢ 3,3-AHHUTPOCANHIMAOBON KHCIOTOMN,

B tpetbio rpynmy BxoaAT pearenTw crennguueckoro ofHapy-
JeHNst BHIHHAJLHLIX AHOJOB. 3T0 noaHas Kuesnora (OP-18), teT-
PaaneTaT CBHHIA U CMeCh GPOMQEHOJOBOrC CHHETO ¢ GOPHON KHe-
JACTOH.

Terpaauerar ¢BuHLIA HCIIOAB3YIOT - B BHAE OTGHILTPOBAHHOTO
t%-Horo pactsopa B Gensose. Cuauaua ONPHICKHBAKT XPOMAaTO-
TPaMMYy KCHJIOJOM, KOTOPEIA MeHee JeTyd, ueM GeH30J, 3aTeM pe-
dreiToM H CyIaT Ha Bo3pyxe. OBpasyioTes Gessie NaTHa HA KOPHI-
HeBOM one, Peakius ManouyBcTBHTEIBHA, :

Bpombenonosnii cumnii (40 mr) u gopuyw kucaory (100 mr)
pacteopsnT B 10 Ma 3ramona. Pacrsop cmem#Bawt ¢ 7,5 M 1%-
HOTO pacTBOpa TeTpabopaTta HATPHA H NOBOAAT OOBEM CMECH A
100 M1 sTanonom. C stumM pearentom Pearupyior TOJbKQ a-iiiC-AH-

- OBl M OpPraHHYecKHe KHCJaoTH. Pearesr ue CJHHIIKOM YYBCIBHTEJICH.

H He CJHIIKOM ClellnguyeH.

[TonumeTrabHEIE IPOH3BOAHEIE €axapor MOKHO 0BGHAPYKHTD, Oll-
PLICKHBAsi XpOMAaTorpaMmsl pactsopom 04 r THAPOXJIOPHIA JHMe-
THI-n-(ennaentnamMuna B 100 Ma 2%-noro pacTBOpa TPHXAIPYKCYC-

HOR KHCJIOTEL H Harpesas HX saTeM 1--2 MuH npu 125°C. [Toseis-

IOlHecd Ha XPOMATOTPAMME IIATHA OKPALUEHL B PASJHUHHE [1BETa.
AneraThl caxapoB H JAKTOHH MOXKHO o6Hapy:KRUTL Gaarogaps
BXOJAMEH B HHX CJOXKHOI(pHPHOHK rpymme. CHazana XpOMaTorpaM-

‘MY ONpEICKHBAIOT PacTBOPOM, NPHTOTOBJIEHHEIM CMELIeHHEM OIHOR
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qacTH pacTBOPA I'HAPOXJOPHAA THIPOKCHJIaMHHA (7 T 3TOro Belle-.
crBa- B 100 ma MeraHosma) ¢ OZHOW HacTbl0 PACTBOPA FHAPOKCHIA
kaaua (7,2 r raapokcHaa Kaaka B 100 Ma meramona) nocuey-
el GuasTpankeil (A8 OTACJNEHHA OCazKa XJIODpHAA KanuA); Aa-
Aee xpoMartorpaMmy cywar 10 MHH NpHE KOMHaTHOH Temmeparype
H CHOBa ONpLICKMBAWT 1-—20,-HBIM PAacTBOPOM XJNOpHAA IKeJe-
3a(111) B 1%-Hofi comstuoit kueyore, Ha xenroM doHe noasasioTCs
cuHe-QuogeToBele nuTHA. PocdaTel caxapoB MOMXKHO OOHAPYMMTB,
TAKXKE PeareHTaMH, COJAEPKALIUMH MOJIHOLAT AMMOHHA.

LaomuowieHue A 5 4 r
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CRONUTORTHLUN

i

Jdwgan gruna .

Quauna mewegqy movkamu,
COQMIEMEIMOYIOULLIMU NOMDBUNE BbICOMbBI NUKL

Pre. 3.22. Hum..,mh@:mm__m caxapos meronoM BX [87]. BamAnHe COOTHOMIEHHS KOMIO-
HEHTOB B CMeCH 3THJALeTAT—THPHAMH—BOAZ Ha BCJHUHHEL m?

fpo6y manocuax Ra BaTMaH Ne 3 MM, "yoaoTHeHHBE MOJAHITHACHOM, H IPOBOAHIH 20-4yacoRoe

HHCXOLANee 3MIOHPoBaHHe, HezammTpHxoBaHHas 4alTh NATHA OOKA3LIBAET ero mhﬂ:._w_- M%H.ﬁvu
TOYKaMH, COOTBETCTBYWINAMM NONOBHHE MaKCHMaabHOR nuaotHocTtw, I — nwm::mom . ommovm t0-
sa, & — MenpGHo3a, 4 — NaKTO3a, 5 — H3IOMaNbTO3a, 6§ — JAKTYJI033, — pm.ﬂw_w mo. s
ManETO32, 9§ ~- HAJATHHO3ZA, _S — caxaposa, _[f— rakakrosa, I2— [VIIOKO32, 10 Iﬂmaw:mw.
14 — manHosa, f§— dbpyTosa, [6 — apaGHuo3a, 17 — dyxoza, 1§~ xni:.uuw. .
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Tabruya 3.7

Beanumnnl Rrvc® HEKOTODHX METHAHDOBAHHHX Caxapos, noayYeHHble NpH
XpoMaTorpadHpOBanHH B CHCTeMe #-GyTAHON — aTaHox — BOAA {6:1:4) [55]

CoelHHeHHe N.ESQ
Manerosa 0,02
I'miokoza . 0,09
2.MeTHarmokosa : : 0,22
6-MeTHara0k0aa 0,27
2-Mertuaranakroaa 0,23
6-Metunraaakrosa . 0,18
4-MeTHnManHO32 0,32
2-MeTuakcuaosa 0,38
2-MeTtunapa6unosa . 0,38
A UMeTUTHPOBAaHHEIE caXapa . 0,41—-0,66
TpuMeTnanposanusie caxapa - 0,64—0,94
m.w.m.m-,_,mqwmzmanb_,aaxoum 1,00
Terpamernaupopanuble caxapa ) 0,88~1,01
Pamuosa ° 0,30
4-MeTiapavnosa 0,57
34-uMeTnnpamucsa 0,84
2,3,4-TpumernipamMiosa . 1,01

a m.;amlanohi:!:oaﬂr QTHOCHUTEABHO MNOIABHAKHOCTH 2,3,4,6-TeTp 2MEeTHIATNHOKO3L, pH-
HATOH 34 e AMHALY. '

AMHHOCaXapa MOXHO OOGHAPYKHTb OGBIUHBIMH peareHTaMH Ha
Caxapa, a Takike HHHTHAPHHOM, CMECBIO IHMETH/IAMHHOGeH3AAbAe-
FHAA H auetHnaauneToHa u Ap. Oumrocaxapuakl yiaercs pasfHuath
C MOMOMNIpIO pearenTa, npeicrapaswimero cmech (5:5:1 no o6w-
emy) 4%-HOro aramoAbLHOrO pacTBOpa aHHJHEA, 4% -HOTO 5TAHOIL-
HOIo pacTBOpa AueHHAaMUH2 H POCHOPHOR KHCAOTH (va. macca
1,7). 210T peareHT HeGOXOZNMO I'OTOBHTH HEIIOCPEICTBEHHO TEpen
ynotpebjenneM. XpoMaTOrpaMMy ONPEICKHBAIOT HM ¢ OGEHX CTO-
POH, a 3areM HarpepaiooT ee 10 mMuH opu 80 °C. ITocae 3TOro Ha-
GMI0210T XPOMATOrPAMMY HOJ Y®-o6ayuenneM. Caxapuau ¢ 1,4-

- CBA3AMH 00pasylT CHHHe T4THA, a coelnHeHud ¢ 1,6-crAsamMu —

Kopuunepnie. Peiixens u [lusex [106] o6uapyxusaau u HISHTHGH-
IHPOBANIH ¢axapa N0 IBETHHIM PEAKIHAM C PEaTeHTaMH Ha OCHOBe
xaopuaa tHraga(lV), tak xak pasmnunbie caxapa 0o6pasyioT ¢ 3TH-
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Tabruya 3.8
Beanunnnt By H Rg® HEKOTOPHIX CAXapHBX CIOHPTOB
dTunaneraT — YKCYCHad
n-Tlpona- kucxora —pogal (9:2:2) Srinae- '
CoeluHeHHE M_ %%E\._. ﬂ:mﬁ. Mﬂﬂllﬁﬂﬂ”
a {7:1:2) (9:2:2)

169} 21 114 .88l
lannepyn 0,61 .
SpUTPHT 0,49 0,23
Apabur 0,47 ) 0,14
L-Apa6ur 0,43
Pr6ur (agonur) ’ 0,42 0,40 0,14
Kewant 0,38 0,14
Aanut . 0,17
AnsTpuT 0,16
T'mount {copbnT) 0,63 0,31 0,08 0,92
Maunut 0,36 0,341 0,08 1,00
TanaxTuT {ZyJBUHT) 0,36 0,31 0,07 0,86
Huosur 0,092 0,11
Bonemur 0,28
ITunut . ' 0,36

a R — orHollenHe kﬁ coefHHeHHA K m_m [JI0KO35l, TPHHATOMY 3a eAHHHILY.

6B sront xpoMartorpadriueckofl CHCTEMe NPH METHAHPOBAHHH CaXapa BelUYHHA _wm BO3-

vﬂnq_mﬁ Ha 0,160,086, a NpH OTUleNJeHRH TMADOKCHALHOR rpynusi (Ae3okcucaxap) Ha 0,20+
+0,10. -

B Muonueanr.
" D-Haomepsi.

MH [peareHTaMH pas/iHuyHO OKPalieHHble KOMIIEKCHL

[TockoabKy .caxapa rHAPOQH/IBHE, HX MOXKHO XpomaTorpadH-
POBATL. TOJILKO B MOANPHHX pacTBOPAIOIIMX CHCTEMAaX, HampHMep
B cMeck [laprpHiKa [BepxHaA daza cMecd H-GyTAaHON — YKCYCHAs
Kucaora — Boga (4:1:5)], cMecax #-6yTaHON — MHPHAUH — BOAA
{6:4:3), KoanuIuH — BoAa, dpenoj—Boga (4:1) unu B BOAE, HA-
chilleHHOH deHONOM, H T. M. B Hacrosuiee BpeMs uaule BCEro HC-
MOMB3YIOT CMECH 3THJANETaTa, NMHPHJIHHA H BOAB B PA2HBIX COOT-
_HOWmEBHAX. Pe3yapTaThl pasjejeHHs pa3HbIX caxapoB NOKa3aHbl Ha
puc. 3.22, a pesysapTaThl pasfe/ieHHd HEKOTOPbIX METHJbHHIX MPO-
H3BOLHHX caXxapHBIX CMHPTOB H KUC/IOT mpHBejieHs B Tabu, 3.7—3.9.

Ony6aukosana [143] oranuHas cBoixa BeqMYHH R; ojiHrocaxa-
punos (no aaHHeM Ao 1966 r.). Cuctemul pacTsopaTesed Aas pas-

I3

Tabauya 3.9
Beauunisl R; u R taxapusix KHCAOT
a <]
© Kueaora Ry [89] RG [37]
T mokyponoRas 0,178 0,27
I'anaxtypoHoBas . 0,158 - 0,18
zmm.m%om@mwm 0,228 0,35
L-TyacHoBas 0,16 o
TyaypoHoBas . S 0,28
$-Kero-D-raokonosas 0,27 0,47
2-Kero-D-rnokonoBas : . 0,21
D-TanaxTono-y-JaKTOH . 0,30 '
2 w-ByTaHoa - wqm.moa — eofda (4:1:5) ma O-xapGoKcHMeTHANSATIGA03L.

oﬂ:vxhxm — STHIALETAT — YKCYCHAS Kacjaota — Bofa (5:5:1:3). Bequanwdol Rg oOT-
HOCATCA TONLKO K XPOMATOrpadHPOBANMI0 CBEXENPHTOTOBJEHHOH DACTBOPHIOMEA CMechio B
£aMepe, HaCHIULEHHOH CMeChio MHPMAWE — THAaleTaT — Boja (11: 40 : 6), H TOALKe X Dr-m3o-
MepamM. T

B D-Hsomepn.

IeJeHHsl OJMrocaxapuios B GONLIIHHCTBE CJYYIACB COCTAB/IAIOTCHA
Ha OCHOBe #-OyTaHoJa niM 3THIALeTaTa ¢ Jo0aBjenseM NMHPHIHHA,
YKCYCHOM KucaOoTH uau sravona. Tydr u ap. [130] ucnonnsoranu
AJs pasjeNeHHs OJIHrocaxapHioB CMECH 2-TIPONaHoa — BOAd — YK-
cycwas kueaota (54:8:18), muTpoMeraH — Boja — sTaHon (32:
:23:41) u HWTpPOMETaH — YKCYCHAsi  KHCJIOTa — BOJAa — 3TAHOA
(35:10:23:41). A .

Jlast xpoMmatorpadbHpoBaHHs aMHHOCaXapop u ¢ocdaros caxa-
POB UPHMEHSJH CHCTEME, MOAOOHBIE HCMOJAB3YCMBIM A Pasfiefe-
HHs TIPOCTHIX caXapoB. IlJs pasjeNeHHss TEeKCO3aMHHOB H HX Mpo-
H3BOAHLIX (MeTabosuToB) Bayspu m ap. [8] OpHMEHANH TaKxke
cieayiompe cucteMul (Gymara sarman -Ne 3) :sranos — IM aperat
ammonns (pH 3,5) (5:2); stason — IM anerar ammonns (pH 7,5)
(5:3) u l-mpomanoa — IM auerar ammonus (pH 5) —sBoga (7:
:1:2). Harean u Ilatean [96] paspenusu kpaxmasJ Ha aMHJI03y
¥ AMHEJONEKTHH, 3JIIOHPYS MOJHCAXAaPHALI BOJOH, HachilenHo# Gy-
TAHOJIOM. .

3.5.3. AJIBRECHAB H KETOHH

Anudarnyeckde § AJNHIMKIHIECKHE aMbJETHAB H  KETOHH
(Bnoth 10 Cio) JETYUH; B HACTOALLIEE BPEMs WX OOBIYHO pasfens-
tor MeroioM I'X. Urtofu uX MOXEO ObLIO aHANHIHPOBATE C IO- .
Moupio BX, 4deHbl 3THX DANOB HeOoOXOAHMO MEPEBECTH B HEJETY-
YHe B N0 BO3MOXKHOCTH OKpPaNIeHEHE NPOH3BOJHEE, a BHICIIHE UJje-
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Tabauya 3.10

Beawunum R; 2,4-nunuTpodennarnapazonon anMHpaTHYECKHX ANbIETHAOB
U XETOHOB B CHCTEMO WHMKIOTEKCAH — AMMETHAPOPMAMHIA [47]

AJbAETHI LI R F KeTournl R H .
dopManbrerusy 0,20 | Aucron 0,48
Anertaneaerun 0,32 | Mernnstankercn 0,66
Axponeny 0,39 | Iexcem-1-ou-5 -~ 0,71
Kporonosnit 0,47 | Husraakerou 0,81
[IponHoHoBY 0,50 | Merun-s-6yrunxeron 0,856
H-Macaaui 0,66 | Metnanao6yrunkeron 0,856
H-Banepuanonni 0,76 | Lluxaonmenranou ‘ 0,74
x-Fexcuaonuii 0,82 | Uuxiorexcanon 0,77
2-ITHareRCRNOBRH 0,88 | 2,4-IunurpodeHuarnapasuy 0,01
Hozeunrosni 10,91

ByMary apenpa HTedbHO AT o -
y ¥ qapelpap AbH IOTPYKAaKT B - .

u ) . e 1 1 y P 25%-HLii PacTBCP hxgmﬂxhﬁcﬁgmzmhm B aTa
QJIe, cymart a Boanyxe 10--156 MHH H nocae STOIC SMHOHPYIOT SUOOV_ LBEKJOTeKCAHOM,

6 .
:wogocmr_m aJdbAeTHARl ¥ KeTOHE! e PasznensoTes.

HEl 3THX PAJOB MOXHO HeNOCPeACTBEHHO XpomartorpadupoBaTs B
PACTBODHTENAX, NPUTOAHBIX AJA pa3jfeeHHs BEICLIHX CIHPTOB H
ZKHDHBIX KHCJOT. B HacTosliee BpeMs asbJeruibi H KeTOHH uale
BCEr0 aHaJH3HPYIOT B BHIe 2,4-nuHuTPOGEHHATHADA3OHOB, NATHA
KOTOPLIX OKpPALI€HHl B LBETA OT OPAHIKEBOTO JO KPACHOTO K KOTO-
PHe NO3ITOMY J1erko oGHapyxuTh, [log Y@-06ayueHHEM OHH CHJIb-
HO racar duyopecueruuio. MHTeHCHBHOCTL OKPACKH B BHAMMOM
Mwwewmm Mo%mo YCHIHTL, ONPLICKHBAsA Xxpomarorpammy 19%-umM 3Ta-
M pacTeBOpOM THAPO
HOMLHEM Wu p APOKCHAA HATPHs (NATHA CTAHOBATCA (hHO-
Besuuune Ry HeKOTOpHIX 2,4- THHATPOGEHUATHAP A30ROBHIX MIPO-
H3BOAHBIX B HaumGojee UacTO HCHOJB3YEMOHR cHCTeMe IpHBEJEHH
B Ta6.a. 3.10. Te ke NMPOM3BOAHEIE MOMKHO TAKKe xpomaTorpagupo-
BaTh B 06paiucAno-ha3Hoi cHeTeMe Ha Gymare, nponnrannof 409,-
HEIM xmwogmcao?. kun.  200—220°C) B wuerposelinom wemmm
?..o ki 40—70 C), mpEMenss B KauecTBe MOABHKHON OEEIS
80%-upifi  BoxHL 5TaHON WAM 65%-HE BOAHBIL I-mponanoJ.

KHCIOTHI

Oprannyeckde KHCAOTH MOTYT SHAYMTRABHO OTJIHYATHCHA PYT
OT Apyra no cBOHCTBAM: OHH MOI'YT GHITh CHJbHBIMH MW caaGhIMH,
THAPOQH/IbHBIME HIH JMHNOGHILHLIMH, amupaTHIECKHMH HIH apo-

e
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MATHUECKHMH, 0JHO-, ABYX-, TPEX- HUJH MHOFOOCHOBHHIMH H T. I.,
4 MO3TOMY AJS HX PasjeieHHs NMPHTOAHEI caMble Pa3JHYHbE CHCTE-
Mu pactBopHTenell. OfHAKO MPH OOHADPYMKEHHH KHCAOT B OGOAbINHH-
CTBe CAYYaeB HCIOJNL3YeTcs uX ofuiee CBOHCTBO — KHCJIOTHOCTL. Mx
OBHUYHO ONpPeesioT ¢ NOMOILLI0 HHAMKATOPOB. B jureparype ONH-
CaHH MHOI'OUHCJCHHHE WHAMKATOPH HA KHCJOTH; K YHCRAY HAHAYY-
IHX OTHOCATCSH, NO-BHAHUMOMY, OPOMKPe30JIOBHIH 3efeHBld, Gpom-
tdenonoBEli  KpacHeii W guxnopdeHonnriodenon.  [locaennai
HpecTaBAsAeT HHTEPEC TaAKKe MOTOMY, UTOSTO HE TONBKO KHCJIOTHO-
OCHOBHO#, HO H OKHCJIHTeJbHO-BOCCTAHOBHTC/bHBIH HHIUKATOP; HC-
HOb3YH €rd, MOXKHO HACHTHGHIUPOBATL HECKOTOPHE CHJBHO BOCCTA-
HABJUBANILIHE KHCJAOTH, HanpuMep acKOpOHHOBYID, TrajJOBYKW H
ap. Jas ofHapyseHys TPHMEHsIOT c¢Jalo KOHIEHTPHPOBAHHHE
PacTBOPH HHAMKATOPOB, HAIPUMED CJlerka moAmenoueHHslfi 0,05%-
HHA pacTBOp GpOMKpe30/ioBOro seneHoro B stanoae (OP-1). Kuc-
JIOTH AAIOT JKEAThe NSITHA Ha cHHeM doHe. HTo6H moayuyHTh YUCTO-
cHiufi PoH, HAZO mOcse 3TIOHPORAHHA KHCAOTHHIMH MJH HIEJIOYHEH-
MH CHCTEMAMH VA4JHTh C XPOMATOTPaMM CJAELH KHCJOT HJH OCHO-
BaHHl, BXOAHBIIWX B €OCTaB moiBHKHOH (paswl, IJockoabky B co-
CTaB CHCTEM pacTBOpPHTeNefi yacTo BXOAHT YKCYCHASl HJIH MYPaBbH-
Hasg KHCJAOTa, UeaecoofpasHo  YCKOPHTh HX YIAJCHHE ¢ XPOMaTo-
rpamMm, cOGpafaThiBas XpoMaToTpaMMy NapoM Haj HallKoHd ¢ KHIg-
e BOAOH HIM OGVBAS ee TOKOM TODPHUErD BO3AYXa HJAH BOIASHOLD
napa. BoiciIHe XHPHBE KHCJAOTH yA0OHO MepeBecTH B X HEPacTBO-
PHMBIC MEAHDBIE COMM; C ITOH LEALIO CYXYI0O XPOMATOTPaMMy TOTPY-
xawrt Ha 30 MuHH B pacTBOp auerata Meaxu {10 MJ HaCHIIIEHHOTO
pactBopa paslaBaflcT BOACA xo ofbema 250 mi)}. 3areM JpOMEL-
BAIOT €e B TeYeHHe yaca NPOTOUHOH BOJOH H morpyskawr na 30 MHH
B 1,2%-Huil - pacTBOp (QepPHIHAHKAA KaJMsd, BHOBbL MNPOMBIBAIOT
nporoyHoli BoAoH W cymat. [IpH 5TOM Ha XpoMaTorpaMMe NOSB-
JS0TCH pO30Bo-bHOETOBRE IATHA.

Tauumypa u ap. [125] nepen ofHapykeHHEM NEPEBOAMJIH KHC-
JIOTH B THAPOKCAMOBbHlE MNPOU3BOIHbIE. TIPOBOAMIH 3TV DeaKIHIO
OHH CHeXYIoUM 0GpasoM: NOCAeNOBATEIBHO ONPBICKHBANL XPOMAa-
Torpammy 10%-HBIM pacTBOPOM  JHIMKJIOIEKCHAKAPOOIHHMHAA B
metuaenxaopuie u 10%-uoiM kuHcaotueM pacteopem FeCly. 6H,0,
'HACHIUIEHHBIM THIPOXJOPHACM THAPOKCHJIAMHHA. YIKe uepes MHHY-
Ty TOCJAe ONPHCKHBAHUA HA XpoMaTorpaMMe Habmi0Zaanch KpacHo-
tuonerosrie natHa. He ofnapyxuBaeTcs NIPH 3TOM TONBKO IlaBe-
JeBast KHCJIO0Td, NOTOMY 4YTO B XOA€ DeaKOHH OHA pasjaraerca Ha
CO; u CO. AMHHO- M OKCHKHCJOTH AAT TOJOKHTEALHYI0 peak-
LHIO, CTOXKHBE 3DUPH — OTPHUATENBHYIO.

B HeliTpansHBIX CHCTEMAaX OPTaHHUECKHe KHCJOTH AHCCOMHHPY-
0T B npouecce xpoMarorpadHpoBaHHs, o6pa3yd BHITAHYTHE NATHA
¢ «XBocTaMH». Takhe KHCJIOTH CJe[yeT I[I€PEBECTH B MOJHOCTHIO
JMHUCCOIHUPOBAHHOE COCTOSHHE, A06aBJfisl OCHOBAHHE K DacTBOPH-
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TeJIIO, HJIH MOJHOCTRIO [IOJABHTH AUCCOUHAILHI0, AcOaBaAs B CHCTe-
My pacrBopHTejefi KHCJOTY. IIATHA KHCJIOT, KOTOPHE 3HAYHTE/HHO
CHALHEE KHCJOTH, BXOASANIEH B COCTAB MOABHKHOIN a3k, nmoayda-
I0TCA BHITSHYTBIMH H3-3a HENOJHOTO TOJAABJEHHA JHCCOHMHANHH.
B 5ToM cayyae MOXHO 1062BHTb K PACTBODHTENIO CEPHHCTYH) KHC-
JIOTY (3TO AOBOJIDHO CHJbHAS M B TO e BPeMs JeTyuas KHCAOTa),
a NPH pasieeHHH Hau(OJee CHJALHLBIX OPraHHUYeCKHX KHCJOT, Ha-
HDHMED IaBeJEBOH, JHMOHHOR H T. I, MOXHO NPONHTATL GyMary
1%-no#t cepuoit xucnorolt. [Ipn 3TOM NOMY4alOTCs KPyrabe NATHA,
HO HX HeJb3s OOHAPYXKHTH ¢ MOMOMWIBI MEAHKATOPoB, OJHAKO MHO-
THE H3 3THX KHCJOT OOHApyXHBAOTCH PacTBOROM MEpPMAHraHaTa
KaJ/iHs, KOTOPHH OOGLIYHO OKHCJASET HX H JAeT NATHA OT JKEJATOro A0
GeJqoro upeTa Ha GHONETOBOM QoHE, - :

Huswiue dcuphole KUCAOTOL MeTYUH, U HX CJEAyeT XpOMATOrpa-
¢HpoBaTe B BHAE aMMOHHAHEX cosell [B cucreMe 1-Gyramom —
1,5 B. ammuax (1:1)] uau B popMe amujioB, GEHHITHAPASHAOB
HJH 3¢HPOB ¢ 2,4-AHHUTPOGEH3NWIOBHM CIIHPTOM. B meprom ciyzae
BeJHUKHB Ry HaxoasTcs B npejenax ot 0,1 (Mypasbunas Kucaora)
20 0,75 (kanpuaosas KHCJOTa); BO BTOPOM CJydde COOTBETCTBYIO-
[{e BeIECTBA MOXKHO XpOoMAaTorpadUpoBaTh PaCcTBOPSIOIEH CH-
CTeMOH rekcak-—Oenson (21:1) ma Oymare, nponuTannoii dop-
MaMHI0M.

Boicuine xuprote KucaoTol MOXKHO XPOMATOrpagHpPOBATL B HE-
XOJHOM COCTOSHHH, NOCKOJLKY OHH HeJeTyuH, HCHOJAb3yS o6pallleH-
HO-(pasHble cHCTeMH. XPOMaTOrpaMMy MNOrPYXaloT B PacTBOP YH-
JeKaHa HJH KePOCHHA B OeH30Je ¢ JOGaBKOH YKCYCHOH KHCJOTH
(cootHOweHHE KOMMNOHEHTOB 14:18:1); u36HTOK pacTeopa yaaks-
10T, TPOMOKad XpoMaTtorpaMMmy ¢ o0eHX cTOPOH (UALTPOBANBHON
Gymaroii H sateM moacywkBsas ee 5—10 muH Ha BO3AyXe. DioHpO-
Banue mnpoBoAAT 90-—95%-Hofi yKcycHOl KHcioTOH., PesyabTaTH
XpoMaTorpadupoBaHusa MOXKHO VJYYIIHTE, NpHMeHss GoJjee MIOT-
Hyw 6ymary H HaHOCs NPOGHl B BHAE TOHKOH TOPH3OHTAJBHON JIH-
HHH HAH nojockl. YToObl OTAENHTL HACHILEHHBiE KHCJOTH OT He-
HacolileHHnix, Kasuko-T'ypeuy u gp. [66] mobasasam K MOABHXK-
HOH (haze HUTpAT cepebpa. ,

Mrozoocrnoenbie Kap6onossie KucaoTer 6naroaps HX HeseTyue-
CTH H OTHOCHTEJNbHO BHICOKOH MOMAPHOCTH MOXHO XpoMatorpadu-
POBAThL ¢ MOMOLIBI0 PsAjJa OOBIYHBIX CHCTEM CpeiZHeH MOJApPHOCTH.
Xapakrep pasjeleHHs HAMOCTPHPYeTCA AaHEBIMH Tabua. 3.11.

HHaTepecHuft MeTOl pasfefedds cMecH KAPHELIX KHCIOT ONHCaH
Tloropunim u ap. [101]. 2TH aBTOpH HCmoNL30BaAH BaTMaH Ne 3,
NPONUTAHHBIA HACHILEHHEIM METAHOJBHHEIM DPACTBOPOM MOYEBHHHI,
C KOTOPOH HEKOTOphe KHCJOTH OGpasylorT ajAyKTH, uTo of;ersaer
paspenenne. [ToaBHXHOA ¢asofl cAyXKHa BaChHIEHHHE MOUEBHHOR
Meranoa. Ilpu 18—25°C ¢pour pactsopurens npoxoZut 14 oM
nprMepHo 3a 80 muH. HusuHe XKHPHEIE KHCIOTH XapaKTepHIYIOTCH
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Tabauye 8.11

Beanuunst R; HEKOTODHIX ABYXOCHOBMHX KADGOHOBLIX KHCIOT B OKCHKHCAOT

n-ITponanoa — #-Byrunauerar, Terpaxnopme-
" Kneaora KOHU, aMMHaK 2 HachleHRBl Bo- | TAH — YECyCHad
6:4) [80] noi0 [123] KHCIoTA® (50 : 1)

- ‘[i123]
Iilapenesas — 0,18 —
Madsonopas . . 0,23 , 0,25° _ _
Slarapnas . 0,30 0,31 0,02
Tayraposas 0,34 0,48 0,03
Anunnnosas ] 0,39 0,63 0,00
[Muamenunopas — 0,77 0,24
HpobBkosas o 10,49 . 0,87 ' 0,42
Aszenannosan 0,58 0,80 "~ 0,66
CeSanunopag ‘ "~ 0,65 0,93 0,80
I'nukonesan 0,39 0,13r . —
Monounas 0,48 0,247 —
Taunepunosas 0,38 — . —
S6nounas h 0,19 0,067 —
Bunnag 0,15 0,017 —_
®ywaposas 0,23 0,077 —
Maiennosas . 0,21 0,347 -—
I'nuokcunopan . — 0,024 —

2 Batman Ne 1.
S Barman Mo 4,

B ,
o Barman MNe 4; Gymary macumanu NpHMepHo 16 o B Kamepe NapaMH KOMIOHGHTOR H
BOAOHA,

T
BeaHunHe: b» noaydesbl Ha Oymare, nponuTaisof 1%-Holt cepRolf Kucnorod.

A
. dTa BeAHUHHA, NOAYYeHHAR HpPH 3MOEPORAHNA HACHIWEHHEIM BOAOH 6yTHAALETATOM, CO-
OTBETCTBYET THAPATY IIHOKCHIOBON KHCJOTHI, ,

R; 0,8—0,9, nekanxapGouopbie KHCAOTH — 0,5—0,6, naypuHOBas
gHcaora -——0,1—0,2, a MupuctHHOBas w Gojee BLICOKOMOJIEKYSIP-
HbI€ KHCJIOTEL OCTAIOTCA Ha cTAPTOBOH JuHHH. HenachineHHble KHp-
HHE KHCJIOTH, B-MOJEKYJaX KOTOPHIX NepBaf IBOHHAA CBA3L Ha-
XOLHTCH y HEBATOTO H GoJee yZaNeHHEIX aTOMOB Yriepoja (onen-
HOBafA, 3NaHJHHOBAdA, JHHONeBadA, JHHOJEHOBASA, }1-uxozaHoBas,

_OPYKOBad, AlCTSPYKOBAN), TaKKe OCTAITCA HAa CTAPTOBON JIHHHH.

Beauunuel Ry apomaruueckux &ucaoT 3aBHCST I'J1aBHLIM obpa-
30M OT UHC/A KapPGOKCHALHBIX H HEHOMBHBIX IHAPOKCHIbHLIX rpyun.
B ra6a. 3.12 npuBenenn BeaHuuAbI R; pajga apoMaTHYeCKHX KHC-
JIOT, TOJNY4eRHbIe C NBYMA [UHPOKO HCHONb3YEMLIMH CHCTEMAaMH.

- 8—2203°
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. Tabauya 3.12
Beauunnsl R; HeKoTOpsX (eHoabHuX KHeaoT [5]

Wsonponanon — | peononan ke !
Kucaora aMMAax — BOJa KoTa — Boma
(8:1:1) 2:2: 0
Cannuunosasn 0,78 0,88
#-Oxcubensoinasn 0,39 0,53
n-Oxcubenaoiinas 0,23 0,55
o-OxcnjernaykeycHas 0,76 0,57
#-OxcubeHHAYKCYCHAS 0,46 0,49
f-OxrcHpeRnayKeycHas 0,42 0,49
0-OKCUKODHYHASA 0,35 0,70
M-OKCHKOpHYHAR 0,44 0,58
" R-OKCHKOpAMHAS 0,28 0,58
3-MeToxcn-4-ckcnbeHaginan 0,22 0,80
3-MeTokcH-4-okcHDEHHIYKCYCHAS 0,39 0,66
3-MetoxcH-4-0KCHKOPHUHAS 0,27 0,80
HpotokatexoBan 0,06 - 0,16
Tentnsaunosag 0,68 0,26
a-Pesopuunosas 0,35 0,09
B-Pesopuunorasn 0,39 0,38
y-Pesopuunosas 0,77 0,11
Cupernesasn 0,18 0,79

Cucrema, nozoGRas ofHOH M3 HMX, npHMenena Ppamxom u [Joc-
nHwuIoBol [38] nas H3ydeHHA SJIEKTPOXHMHYECKOrO BOCCTAHOB-
JEHHS KHCJIOT. DTa CHCTeMa NpeacTasiaser cofolt cMecs l-mpoma-
Hol— aMMHaK (2:1), u B HeR 3TH aBTOPH XpoMaTtorpadupoBalIH
31 apoMaTHUECKYIO KHCJOTY H ONpEIEJH/IH BeTHUHHHE R; ¥ ARy (r)
mags COOH-—CHO (0,75), aas asyx rpynn COOH (—1,33), xas
tpex rpynon COOH (—1,94). Beanuunu ARy (g) cM. B Taba. 3.13.

3HaueHud R; W LBeTHbE PEAKUHH pPasjHUHBIX APOMATHUCCKHX
KHCJIOT MOXHO HalTH B NOAPOOHBIX H IIHPOKO H3BECTHBIX CTATHAX
Pefio [108], xoTopuii HceaenoBan (eHOMbHBE coeIHHEeHHS GHOJIO-
FPHUECKOTO IIPOHCXOMKACHHS.

3.5.5. ®EHOJIbI, #JIABOHOHLI, KYMAPHHBI

Bee stH coeauHeHHSs aApoOMAaTHYCCKOTO pALa XaPaKTepU3yIOTCH
OQEEE OTIHYHTEJBHBIM NMPH3HAKOM: B X MOJIEKYJIaX HMETCH THJA-
POKCHARHBEIE TPYNIH, HENOCPEACTBEHHO CBA3AHHbLIE C .apoMarH-

-
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Tabauya 3.13

Bennunent ARy (g) pasanunubix QYHKIMOHANLHWX TPYIN, MOJYYEHHHE B CHCTEME
H-TIPOTIAHON — aMMHak® (2:1) [38]

WP YHKUHOHAMLHAS TPyENa AR\ {8
—CO0OH +0,86
—CHO —0,75
—0OH +0,60
—NO: 0,00
—SO;H --0,86
—NH: --0,50
—CO0CH, —0,10
—CONH; +0,56
—CN -+0,06

a hwmmzu%:on KHCJIOTHL paBHa 0,70.

ueckuM sApoM. B Mojiekyaax ¢iaBoHOHZOB M KYMapHHOB apOMaTH-

YeCKOe KOJABLUO KOHAEHCHPOBAHO ¢ KHCIOPOAHBIM TIeTePOLHKJOM,.
K coennennaM JarHOMN IPYNNB OTHOCATCH TAKKe (DEHOTbHBIE KHC-
JIOTH, O KOTOPHX FOBOPHIOCE B NPEILIVIIEM pasies,
Xpomatorpaduyeckie CBOHCTBA 3THX COEIMHEHHH, KaK H COeIH-
HEHMIl JPYTHX THIOB, 33aBHCAT OT HX T'HAPODUALHOCTH, T. €. OT UHC-
Ja HOJAPHBIX. (QYHKIMOHAJBHBIX IPYNI, MJAaBHBIM 06Da30M THAPO-
KCH/IbHBIX. i 06HAapyxeHHA COeLMHCHHN 3TOH TIPYIIL  HCTIONb-
3ylores creuduUecKHe PeaKLHH ¢ yiacTHeM (DeHOJLHHIX THApPO-
KCHJIBHBIX IPynd. K uHCIy OCHOBHBIX OGHADYKHBAIOUIMX DEareHTOB
otHocsaTes 0,1%-ubiii pacTBop xamopuia xenesa(111), xoropulit zaer
3€/ICHYI0 OKPACKY C O-AHOKCH(MEHONAMH W UePHHJILHO-CUHIOI OKpac-.
Ky € BHUHHAJbHBIMH TPHOKCueHOTaMH, HHTpAT cepebpa (OP-2),
pacTBOPLl AHa30THPOBAHHEIX AMHHOB, HANPHAMEP CYJIb(AHBIOBOR
KHCAOTH (OP-20) uau n-nutpoanniuna (OP-19). Pexe npumens-
€TCA KacCHYeCKHl peareHT @onuna-ennca nan I'u6éea; (1% -muii
STAHOJBLHLIH PacTBOp - 2,6-AHXJIOPXHHOHXIODHMHEAA). YI0o6eH Takxke
PEareHT, B COCTAB KOTOPOTO BXOMSIT XJOpHA Keqaesa{lll) u deppu-
npanua Kaansg (OP-21); B peakuHio ¢ 3THM peareutoM BCTYHAIOT
He TOJILKO (PEHONEl, HO H BCE APYIHE BOCCTAHABIHBAIOLIHE BEIECT-
Ba, PIaBOHOHAB H KYMADHHL MOMKHO TaKkKe OGHADYKUTE TIO HMX
ayopecnerunn. PIaBOHOHAH, €CJAH TOJbKO He HPOHCXOLAT raiie-
HHSl QJIyOpeCueHUNH, OBLITRO NPOABISIOT ceba (GayopecleHuuel or

CKEJJITOrO J0 3€JIeHOro uBera, KOTOpadA YCHJIHBAETCH Iocte O@vmmo.w..

KH XpOMaTorpaMMbl apaMu aMMmuaka. KyMmapHue uame scero o6-

..‘.m.__
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- Hapy:XHBAIOT N0 payopecueHun oT 6en0ro I0 CHHEro OBeTa, KOTO-
Pasi CTAHOBUTCS HHTCHCHBHEE HJAH MEHSeT OTTEHOK IIOCJE ONPLICKH-
BaHHS XPOMATOTPAMM PACTBOPAMH COJIER HEKOTOPBLIX METAJJOB, Ha-
npumep | %-HEIM 3TAHOJNBHEM PacTBOPOM XJopria amoMubus, 1%-
HbIM BOJHHIM PACTBOPOM OCHOBHOTO allerata cBuHILA, 0,29%-HHM
BoAHHM pacreopoM FeNH,(SO,4)z- 12H,0, BOAHEIM paCcTBOPOM CyJib-
¢dara mean (1,73 r cyandara meau matoc 17,3 r quTpaTa HATPHA H
10 r Gespogmoro kap6onara Hatpus B 100 mua sozmel). Katexmant
H apoMaTHUYECKHE ﬂom.ﬂ_\:‘mmmmm [~ QEO@OH&—ODEEOWEE —umoﬂOhOvamm.u
eM KHCJAOPOAHHX (YHKIHH AAIOT BHUIHEBO-KPACHLIE NMATHA HPH 00-
pabotke 19%-HEIM PacTBOPOM BaHHJIHHA B KOHUEHTPHPOBAHHON CO-
anHoi kucaore. TupumanHa u [lepepa [128] omucanau cnennduye-
CKHe om:mavw:mmEExm pearenTl Ha KaTexuHHl (pearedT [Jxadde:

1%-H5i pacTBOP NHKPHHOBOH KucaoTH 8 959%-HoM 3Tanose M no-
cae cyuku 5%-Huil pacTBOp ruAporcHza kaqua B 80Y%-Hom aTaHO-
ne; yepez 30 ¢ mOABASIOTCA CTOHKHe KpacHbte nuTHa}. Hna oGHa-
pyxeHHA AUrHApoxaibkoHOB [keHTunH m [oporuu [49] npeano-
muaun GOPTHAPHA RaTpHa ¥ 2,3-1Rxja0p-9,6-1uuHaH-]1,4-0eH30XHHOH.
. BHOOD CHCTeMEl PACTBOPHTeNEH NPAaKTHUECKH 3aBHCHT. OT YHCJa
FHAPOKCHABHEX TPYII B MOJIEKYJ?, a eCAH IPOBOJHTCA pasjese-

. Tabauya 3.14
Beawunnol R; HeKoTopoix ¢$AaBoHOHAOB

#-Byranoa — ITHnaUe- VYHCycHan Beraox —
YRCYCHAA KHS- | nar Hach- KHCAOTA — - | YKCYCHAs KHe-
@ KaBOHOHLH bﬂm”ﬂ..umwm EM”MJMQMQJ mohm,ﬁmﬁ_% - 85) ﬁm.w n!,...mwmww
[48] 144
AganeTus . >0,93 0,94 0,00 0,75
Anvrennu 0,92 0,87 0,15 0,33
Kemdpepon . 0,90 0,9 0,10 0,30
Mopun . ) , 0,92 0,71 0,27 —
MupHIUETHH 0,64 0.78 0,12 —
Ksepuerareruu 0,45 0,17 0,19 0,00
Ksepuersu 0,77 0,81 0,07, 0,10
PaMHeTHH o 0,87 0,92 0,08 —
KeepuuTtpun 0,85 0,50 0,46 —
Pytaa 0,66 0,15 0,62 —
. DPHOLUKTHON 0,61 — o 0,29
I'ecmepetsn 0,90 0,97 0,50 0,60
HapuHareaun , 0,92 — — 0,49
Tecnepunun . 0,58 0,12 - 0,80 —
Hapueras - 0,61 0,51 0,80 —
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HHe (eHONBHHX Aehmmomcmnmzi IJAMKO3H/OB, Tak¥kKe - 0T 4YHEJa
KOMIIOHEHTOB CaXapoB. Jas 60JbLIMECTEA THIPOQUALHBIX (BeHoMb-
HHX COeJHHeHHH, HAOpPHMep IJIHKO3HIOB H aHTOIHAHOB, HAHJAYY-
UIKMH OKa3ajHch BOAHBE CHCTEME, B gacrHocrd 10—15%-naa yk-
CycHas KHCJoTa H 2 H. cojsiHasg xucaora. HMuorza, onsako, npume-
#aoT Takxke 30—40%-Hy0 yKeycHyio kucaory. [IHPOKO HCMOJAbL3Y-
10T Takxe JByxdrazusie ruppoduabHEE CHCTeMHb: cMech Ilaprpua-
Wa, cMech M-KPe30J — yKCycHas Kucaota —Boja (50:2:48)
HACHIIEHHHH BoOxol OyTamoa., Heckonbko MeHee rHAPOQHILHEE
COoeIUHEHHs XpoMaTOrpadHPYIOT ¢ HOMOIILID TakKHX cHcTeM: Oel-

- 301 — VKCyCHasg KHCJOTa — Boda (HampuMmep, 6:7:3), sTHiare-

TaT — BoJa, 1-6YTaHOJ — KCHJIOA — YKCYyCHAs KHCJOTA — BOfA (Ha-
Apumep, 2:8:2:8 u 1. n.) u Apyrxe. Xpomarorpaduyeckyio dyma-
Ty gacTo obpabaTeBaT GydepHblM PacTBOPOM HJAH NPONHTLIBAKT.
Bearuunbl Ry HEKOTOPHX (DAABOHOH/IDB, NOJYUYCHHALIE B UYeTHpex
MIOKPYIONIHX CHCTEMAX, NpHBEJIEHBl B Kadecrne HIAMOCTpalHu
B taba. 3.14.

3.5.6. CTEPOHIH ¥ TEPHEHOHIBI

Jra rpynna BeHIeCTB HACTOJBKO BeIHKA H HMEET TaKoe BaXHOe
3Ha4YeHHe, YTO B PAMKAX JAAHHOH KHHMIH HX HEJL3d PaccMOTPETh
noctatouHo moApobHO. XpoMmatorpaduu 3THX COeAHHEHHH TNOCBA-
meHs crnemransusie Monorpaguu [18, 90]. Kpome toro, B Hacrod-
iee BpeMfa AAS aHaJH3a CTEPOHAOB H Tepnedonnos bX Henoansymor
JAHIIL H3DEIAKA; OCHOBHHIM MeTonAoM ananausa crana TCX, # Bee
GoJablllee pacnpocTpaHeHHe MOJYYAeT BHICOKOID(EKTUBHASN KHIKO-
cTHas xpoMatorpadmusa. CoelyHeHHsS TaHHOH TPYNAH Hejerko oo-
HADY¥UTE, H B PALE CAYUAEB C 3TOH LEAbI0 HEOOXOAHMO MPHMEHATD
CHJILHOAEHCTBYIOIIHE DeareHTH, HecOBMeCTHMBle ¢ OGyMarofi.

HauGosee uwacto ucnoansyir pearedr Kappa-Tlpafica (OP-5),
T. €. HACHILEHHHH pacTsop xjcpuaa cypbMul(IIl) uan cypomui(V)
B xJopodopme. ITOT peareHT JaeT XOPOUIHe Pe3y/JIbTATH, 0COOEHRO
npu ofHapyxeHHH AS-cTepor10B, 06pa3yRILUX OKPalleHHEe NATHA,
B OCHOBHOM KPAaCHO-OpaHKeBule. PacnpocrpaHen cieAyOMHA MeTox
OBHADYKEHHA: XPOMATOIPAMMY BBUACPIKHBAIOT B aTMocthepe napos
HOIA HJAM ONPBICKHBAKT PAacTBOPOM HORA B IeTpoJeiinoM adupe
HJIYM BOMHBIM PacTBOPOM HOJHAA KaJjusi. B nociaezHem cayyae He-
KOTOpHE CTePOHAH, HATIPHMEpP XOoJeBas KHCJAOTA, KOPTH3OH M Ap.,
06pasyioT cudue maTHA, CoeAHHEHHA ¢ KapOOHHJILHBIME TPYIIIaMH,
0COGEHHO CONPSIKEHHEIMH ¢ IBOHHOH CBS3bl0, MOXKHO OGHADYIKHIbL

-¢ moMolibe FuHUTpodeHuarmapasuna (OP-27). A*-3-KetocTeponan

MOXHO OGHAPYXHTh IO HX (PIYOPECHEHIHH NOCAS OMPHLICKHBAHHSA
PacTBOPOM THAPOKCHIA HAaTPHA H HATPEBAHHH HJIH, elle Jy4lle, 1o
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CH/ILHOMY IOTJIOMEHHI0 HMH Y P-H3ayueRus (IaHHA BOARSL 254 HM),
Las obnapyxenHs 17-KeTOCTEPOHIOB, a TaKke pAaa IPYTHX KeTo-
CTCPOH/IOB MOKHO PEKOMEHAOBaThL pearedT Llnmmepmana (OP-29).
moonemmm.masmmsExm CTePOUAH (KOPTHKOHAL) 0OGHapYKHUBAIOT CBE-
¥HEM DacTBOPOM (XDaHUTL B TeMHOTe!) TETPA30JHEBOrO CHHEro
(OP-30), nox Boszeficreuem koToporo BOCCTAHABIHBAIOIIHE COSHH-
HEHHA Nal0T MATHZ C OKPACKOA OT CHEeH M0 (HONEeTOBOH, npHyeM
UYBCTBUTE/IbHOCTE OOGHAPYXKEHHA odYeHp Beduka, OueHp 4acTo nng
o0Hapy KeHHsT CamOHHHOB ACHOJNL3YIOT A-(beHHICHIHAMHH(TANAT, &
AAs OGHAPYXKEHHS HPYTHX CTEPOHLOB — PACTBOP BaHMJHHA (OP-9)
HiH aHHcoBoro anbreruga (OP-31) B KoHuUEHTpHpPOBaHHOR cepHofi
kHcaorte. IlpuMenum Taxkxe pearent Kegge: pactBop 1 r 3,5-1n-
HHTPOGEH3OHHON KHMCIOTH B cMecH 50 M MeTanoaa # 50 ma 2 g,
PacTeopa ru4apokcuja xKaaus. Ilpu o6paGoTke 3TuM peareHToM cep-
ACUHbLIC TVIHKOSHABI JAKT (HOJETOBLHIE MATHA, HO B PEAKLHIO C HHUM
BCTYNAIOT TAKKE H JPYrHE COSIHHEHHS.

. HHsmue Teprenouan (ceckBuTEpNEHH) B  HacTOAlICE BpeMs
Goablie He XpoMaTorpadUpyIoT Ha Bymare., TpHTEpHEHOHIH O6HIYHO
BeAyT cefig nmono6HO cTepongam. .

Buifop cucreMmt pacTopuTenci s pasgeneHHsa CTePOHAOB 3a-
BUCHT OT NOJIAPHOCTH COCAMHEHHS, T. €. OT YHCJIA KHCAOPOACOJEp-
HalUX QYHKUMOHAABHBX TPYIN, NPHCOEHHEHELX K CKeJeTy cTe-
poHia wan TepneHoniaa, Hallle Bcero NMPHMERSIOTCS CHCTEMB THIA
npeanoxenHblx Bymem w 3adpaponn. B cucremax Byma nenossp-
HEIE J JETyUHE PACTBOPHTEJIH, HAallPUME]D reKcaH, refiTan, nerpoJei-
HBIH 3¢up, TOAYON, TETPAXJOPMETaH, COYETAIOTCH C BOJHO-CITHPTO-
BLIMH HETIOABHKHBIMU (aszaMu. KoMNoHeHTH cHcTeM cMertnBaior
BCTPAXHBAIOT, LAKOT CMECH PACCIOHTLCH Ha (A3H, MOCIE Yero He.
NOIB3YIOT HHXKHIOW a3y AJA HACHIUIEHHs aTMocheprl KaMepsl H
NPHBE/eHHS OYMarH B DaBHOBECHE C HEID, a BepXHel thasoit nposo-
AAT 3MOUPOBaHHe. Byl no/b30Bafcs CACAYIOUIHMH CHCTEMAMH (me-
PEUHCAAIOTCA B NOPAJIKE BO3PACTANHA NOJMAPHOCTH): [) merTpogefi-

HBIH 9Qup — MeTaHoa — Boga (10:8:2); 2) TOAyOs — neTponefiublit
3hup — metanon—soga (5:5:7:3); &) TOJIYO.1 — TeTPO/e AHLIH
3(HD — METAHOJ — BOAA (667:333:600:400); 4} nerposefinuil
3¢up — Genson — MeTaHon — Boxa (667 : 333 : 800:200); 5) Toay-
o1 —MeraHoa —Boja (10:5:5); 6) 6eH30.T - MeTaHom — Boga
(10:5:5); 7) TOMyO/l — BTHIAIETAT — METAHOM —Boja (9:1:5:
:3). Ecau amonpoBanue sezercs TIEPEYMC/IEHHEIMH PACTBOPHTEA-
MH, BAXHO TPHBECTH OYMary B PABHOBECHe C HeNciBHKHON tazohn
T. € €O CMechlo MeTaHOa u BOARL Jlas 3Toro xpomarorpammy ne-
pen 3Ml0MPOBAHHEM BLIEDPIKHBAIOT HAJ NapPAMH HElNOABHKHOK tpa-
3bl 10 caelywuero AHd. Jlanee, oueHb BakHO, uTOGH atMocepa
KaMephl Ohila HachlleHa BCEMH KOMIIOHGHTAMH CHCTEMLL Ouensb
NOAC3HO TaKKe HeGOMbUIOE TOBLINEHAE TeMIepaTyphi (1o 37°C)
B pasa. 3.1.2 u B cratee [19] onucuBaeres cnocod YCKOPEeHHR ho..
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CTHXEEHHS DPaBHOBeCHS. B KayecTBe MJIIOCTPALHH IPHBOLATCA Be-
JHYHEHE R; HEKOTOPHX CTEPOHAOR, MOJYYEHHLIE AJAH CHCTEMB [:
17-okcukopTukoctepon 0,00; 11-gesokcukoprukoctepon 0,39; 21-
anerat 11-nesokcuxoptikoctepona 0,70; recroctepor 0,40; 4-angpo-
cren-3,17-auon 0,70, nporecrepon 0,85. , ,

IMpu ucnonn3oBaHuu cHcTeM 3ad@apoHd XpoMarorpa(HIecKylo
Gymary nponuteiBaioT popmampgom (ayuute Bcero 30%-HuIM pac-
TBOPOM B STHJIALCTATE) HJAH NPONUACHIJHKOAEM H B COOTBETCTBHH
¢ MONADHOCTLI0 CTEPOHAA WAU TPHTEPIeHOHJA MOAGHPAIT HOJBHAK-
HBIH pACTBOPHTENbL H3 PHAAA, B KOTOPHH BXOJAAT B NEPEYHCIEHHOM
Nnopsjike TeKCaH, TOJY0J, OeH3osd, XAcpodopM M STHIANETAT.
B ta6a. 3.15 gan crmucok cucteM 3addapoHH, TPUTOAHEIX AJH pas-
NEeNeHHs Pa3JHYHBIX TPYIM CTEPOHIOB, & HMEHHO KOPTHKOHIOB, IO-
JIOBEIX TOPMOHOB, CepIeYHHX TIJIHKO3HIOB, CALIOI€HHHOB, SKAH30HOB
HT I o
BecnMa nunoduiabHBle CcTEPOMAB - noanaioTes  sdqdeKTHRHOMY
pasjenens0 B obpamieHHO-pa3HHX CHCTeMax, HanpuMmep napadu-
HOBOE MACJ0 HJIH KepOCHH B KaueCTBe HeMoJBHKHOH ¢asbl, cMecH
CIHPTOB € BOAOH, aHeTOH HWJH YKCyCHad KHCJOTa B KaiecTBe IO-
IBHHOH (Pash.

IIpu xpomaTtorpadHpoBaHHH XKEJIYHBIX KHCJAOT HEOOXOAHMO INO-
AABJATL HX AMCCONMANLHNKD, L00ABIAS YKCYCHYIO KHCAOTY K PAacTBO- .
PAIOIEH CHCTEME WJH 3aMeHssl €0 METAHOJ B PACTBOPSIOIIHX CH-
cTeMax, pPekoMeHRoBaHHWX bBymeM. Cunix uw ap. [117] omucann
pasjc/ieHHe NPOCTArJaHANHOB Ha OyMare M3 cTCcKJI0BoNOKHA, [naf-
gep [110] paspeaan cTepOHIHBIe TJIHKO3KALL H IVIIOKYPOHHAL ¢ IO-
MOIILIO I'JIABHEIM 00pa3oM CHCTEMBl 3TH/AALeTaT — TOAY0J — MeTa-
HOJ— BOJa B_PasJHYHbIX cOOTHONIeHHsX, Hosep n jgp. [92] ananu-
3HPOBaJ 3TH COSIHHEHHS B CHCTEMAaX Ha OCHORE 3THJANETaTa HJ/K
aleTOHA.

KaporuHORAE B HacTosiniee BpeMs NMPAKTHYECKH He AHAMNH3HPY-
1ot Metonom BX.

3.5.7. 1PYTHE KHCAOPOACOAEPXAILHE nOm..‘:,::m::m.

XHHOHB, AHTPAXHHOHM, -KOH/ISHCHPOBAHHBlE MOJUIHKAUTECKHE .
COe/HHEHWs, A3YJIE€HBl, MHTMEHTH H3 JNHIIAHHHKOB, JHTHHHBE H TMPO-
JIYKTH HX PazJoXeHHd H T. I. XpoMaTorpadupyioT B OOLIUHBIX CH-
C¢TeéMaX, B KOTOPHX AHAJH3HPYIOT NMOJH{PEHOJEl HIH JIHIOQHILHBE
cTepoubl. BEGOD pacTBOPHUTEAS TAKIKE ONPeIefeTcH NCALPHOCTRIO
CcOeJHHEHHS, YHCJAOM THAPOKCHJABHEX TPYIN, HO Ipexk/je BCero YHhc-
JIOM YIepOAHBX ATOMOB H OTHONIEHHEM 3THX [ABYX BeJuyuH, Pas-
penenye HeHTPAALHEIX JHIMJIOB Ha OyMare H3 CTCKJAOBOJAOKHA, MPO-
MHTAHHOR CHAMKareseM, onucaHo Iloxokom u ap. [100].



Tabauga 3.15

PasHuHBIX rpynn creponpor® [58, 51]

Crcremsl pactsoputenell, npeaoxennnie 3addaponn pan paspenenns

(c paspemenns arTOpoB)

Huauerarsl
CTEPOHAOB

C2104 | C2104

MoHOaneTath
CTEPOHAOR

Cz103| C2104 | Ca10p

Crepouant

Cy90g l Ca10e ' C2103 1 Car0y4 | C2105 I Ca100

+
..}_

Cucremu

" GopMaMBAfrekcaH

IIponunenrnuroab/rexcan

1)

[Mponnnenraukonn/rek-

Popmamui/rexcan — Gen-
son (I:

caH — Genzoa

PopMamus/Genson

[TponunerrankoaL/Genzon

Fponunenraskons/ronyon

Gopmanmun/xacpopopm

3faX mMOC — NPHMeRseMasn CHCTEME.
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3.6. BYMAJKHASI XPOMATOIPA® U OPTAHHYECKHX
A3O0TCOJEP)XAHHX COEAHHEHHHA

3.6.1. BYMAJKHASL XPOMATOFPASGHS AMUHOKHCJIOT
H IIENTHI0B

B. TOMALUEK

B mAaTuaecAaTHX rojax, B mepuoi Gypuoro passutha BX, 6wna
ony0JaHKOBaH PAX cTaTedl ¢ ONMCAHHEM METOAHK H CHCTEM PacTBO-
pHTeNeH, mpelHAa3HAYEHHHX JJS pasfiedeHHs OEJKOBHX THIPOJH-
34TOB HJM aAMHHOKHCJAOT, TOJYYEHHEIX H3 DPa3JHIHBIX (HIHOJIOTH-
YecKHX KHAKocTeH {cm. <[5, 77]). DTH cHCTEMB HCNOJIb3OBAJMCH
ONs pasjefeHHs CJOXKHEIX cMecel aMHHOKHCAOT H NENTHAOB H CMe-
cefl aMHHOKHCJOT, ¢ TPYJOM IOHAAIOMXCA HACHTHOHKALHH, Ha-
npuMep JeHIHH, H30JefiuuH, C MOABJNEHHEM aBTOMATHUCCKHX aMH-
HOKHCJIOTHHX. aHaau3atopoB [120], a TakXe HOBHIX HOHOOGMEHHH-
K0B (cM. . 5) BX Bce pexe W pexe HCHOOAL3YICT [JA aHaJH3a
AMHHOKHCJOT H IlenTHAoB. B Hacrosiuiee BpeMs B JaG0paTopHsXx,
BeAyIIHX HccseloBaHMe -0enkoB, MeTonoM DX NpoBOIAT ruaaBHBIM
06pa3oM OKOHYATENLHYI) QUHCTKY IIPOCTBIX CMeced NenTHAOB, I0-
JYY4eHHHX ¢ IOMOILBI APYTHX METQAOCB PAa3/eleHHsA, KPOMEe TOro,
BX cay:XHT OZHHM M3 KPHTEDHEB OJHOPOZHOCTH BELIECTBAa (YacTo
B couYeTaHuu ¢ anexkTpodopesoMm Ha Oymare), H TOJARKO B CUHTAH-
HEIX CJYYanx ee HPHMEHSIOT /A HACHTH(OHKAUMH OTAENBHBIX aMH-
HOKHCJIOT. :

Ecan ne tpebByerca xpomatorpadHpoBaTh MeNTHAH, TO HALO C
OOMOINBI0 THAPOJH3A OTHENHThH aMHHOKHC/IOTH OT OENTHIOB HJH
6enxoB. Yame Bcero Ajs 3TOr0 HPHMEHAIT KHCJAOTHHE THApOJHS,
B pe3yJbTaTe KOTOpPOTo TPHNTOMAH pasfaraercs IOJHOCTLIO, d LH-
CTHH, TPEOHHH, CEPHH H HHOTJd THPO3HH YAcCTHYHO. Jlyumie Bcero
IPOBOAUTL THIAPOJH3 6 H. CONAHOR KHCNOTOL.

Has sToro pasGaBasiiOT KOHIEHTPHPOBAHHYIO COMAHYI) KHCJOTY
(~12 §.) papHBEIM KOJIHYECTBOM BOJAH H IIECPErOHSAIOT B aTMOC(hepe
asora. Aseorpondyio ¢pakuuio (5,7 H. COMsiHAs KHCJIOTA € T. KHI,
npuMepHo 108°C) cobGHpaloT H HCHOJL3YIOT AAs THApoausa. K cy-
xoit mpobe, nomewmennoii B mpobupky (prc. 3.23), noGasnaior 50—
100-kparthbiit uabuITOK 3T0l (pakuuH. Bepxmow yacte npoGHPKH
BHTATHEAOT B [I1aMeHH [0 00pasoBaHBs KalAH/IApa, 1AI0T Npobup-
K€ OXJAJHThCA ® TOC/ie TOrO IPHCOSIHHANT K NPOGHpKe TPyOKY,
BEAYLIYI0 K BaKyyMHOI cucreMme. YToOb 3aMopo3uTh npoby, norpy-
XKaT NPoGKPKY B CMech CIEPTA HJIH 3UETOHA C TBEPAOH yraekrc-
Jotoli. Janee BakyyMHpyIOT mpoSuPKY ¢ upolo#l BaKyyMHEIM Mac-
ASHHM HaCOCOM H 3allaHBalOT NPOGHPKY B TOM MecCTe, [Ae paHee
obpasopasica Kanujasap. ITocne sToro mpoBOASAT rHAPOJIH3 NPH TeM-

~nepatype 110°C B reyenne 20—24 y. Jna moaHOro riapoausza He-
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KOTOPHX TeNTHAHHX CBf3cl, B UACTHOCTH CBfi3ell BAAHH — BAaJIHH,
H30MeHIIMH — BaJHH H H30JeHIHH -— H30oJeliund, Tpebyerca g0 96 4.
Bnaropaps npuMeHeHMI0 TMeperHaHHOH COJISHOM KHCJOTH, OCBOOOMK-
JNeHHOR OT NpHMecel HOHOR TAMEABX METAJ/OB, a Takxke OJaro-
JAapsi BAKYYMHPOBAHHIO NPOOB CBOAHTCA K MHHHMYMY AECTDYKLHR

:\w«ﬁ

Con X

& " ] 2 7

& Qi

Puc. 3.23. Tlocnef0raTe IBHOCTL ONepPanufi IPH 3aNaBBaHHA NPOGHDPKH AJd
THAPOJH3E.

a -~ npobupKa ¢ npoGok M 6 5. HCl, 6 - npo6npka nocne o6pasoBaHMA TOPAOBHHELL, 8 — MpO-
GHpPKa, COEANHEHHAas Pe3HHOBOR TPYOKOHl e ¢ OTEOAOM BaKYYM-Hacoca (#); 2 — mpofEpKa
nocae OTKAYHBAHHA, KPaH OTBOAA 3aKpbIT; § — npolHPKA, 3anadHHaa B MECTe CYKeHHS.

HEKOTOPHX aMHHOKHCJAOT {cepHH, TPeOHHMH, UMCTHH). [Hapoausar
YNapHBAOT B BAKYYM-IKCHKATOPE HaJ TBeDAKM T'HAPOKCHIOM HAT-
pHS. _ :

Paspensior nocpencTboM BX aMHHOKHCAOTH M HeNTHAH NPEH-
MYIIECTBEHHO B BHAE BOAHHX pacTBOPOB; HHOIJA Ie/iecoo6pasHo
3aMEHHTL BOAY Ha H-Nponasoa. YUToOH pasfeneHHe GHIJIO TOJHBIM,
B HEKOTOPEIX €Jay4adX, KaK YCTAHOBJEHO, CJeIyeT NOMHMO OZHO-
KPaTHOTO 3JIOHPOBAHHA IPOBECTH ellle H MHOTOKPATHOE 3JIOHPOBA-
HHe (pHc. 3.24). ITonesno xpomarorpadHpoBaTh UCC/ICNYEMbIE TIPO-
6l mapaaJenbHO CO CMeChbl0 aMHHOKHCJIOT H3BeCTHOrO COCTaBa.
B nabopatopuex pafoTax aBTOpPa NPHMEHAJIACH CTAH/JIAPTHAN CMECh
A, cojepxanias HHCTEHMHOBYIO KHCJOTY, JH3HH, apTHHHH, CeDHH, Iy-
TaAMHHOBYID KHCJIOTY, ajaHHH, THPO3HH, METHOHHH, %mmthhmmxmu
JeANHH, a4 TaKXKe CTaHIAPTHAA CMeCh D, B COCTAB KOTOPOH BXOMH-
JIH: IIHCTEHHOBAsA KHCJAOTA, THCTHANH, acTapardHHOBAd KHCJAOTA, TJIH-
HHH, TPEOHHH, aJaHHH, NPOJHH, BAJHH, B30JaeHIHH, B 10 Mxna cMecH
Haxoguaochk okono 0,025 MKMOAL KaAaoH H3 MepedHc/JeHHLX aMH-
HOKHCJOT. XpoMaTorpadHpOBaHHE HeH3BeCTHOH HpoGHI BMecTe ¢ Ta-
KOfl cTanJapTHON CMeChld MO3BOJAET NPHOIHKEHHO OIEHHTL COEp-
JKAHHE aMHHOKHCJIOT HJH MeNnTHAa B upobe,
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‘Tlogo6HEIX cHCTEM pacTBOPHTEJEH ONMMCAHO GECKOHEYHO MHOTO,
OLHAKO JJIS PYTHHHOrO aHajH3a B HACTOSUIEE BPEMs IIPHMCHSETCH
JHWL HecKoabko (rala. 3.16 u pue. 3.25), B yacTHOCTH McxomgHas
cucteMa C; u ee Moaudarauua Cp, MCIOAL3YeMBe s BHAEJEHHS

Jx 2x 3x 4x Sx 6x, 7x
g~
. // o ~ T T
Puc. 3.24. Tlpuuumn pasmenenns amu- B NN Tro
HOKHCIOT B cHcTeme Gy (Taba. 3.16) no NN
. Keftny [65]. A ///.,0
[ocAe nepBOrc IAOHPOBAHMA B CHCTCME XPO- (O // SO e
MATOIPAMMY CYIIAT M HECKOSBKO DA3 OOBTOD- N T
HO SAHHPYHOT TOR e cHcTeMo#. Tloche Kam- O/ NN N Teo
AOrg 3IMOHPOBAHHA XPOMAaTOTpaMMy CYOIAT. N \ N // // ~
MNapaarensHo ¢ aHadH3UpyeMo# NpoGol xpo- O/ v oSN~
MAaTorpadHpYOT CTAHLADTHYIO CMeCh AMHHO- RN // ~ ~ o
KucaoT. [1o OKOHYAHHHM Pa3fleICHH XPOMATO- AN \ "N // .
TPAMMY ONPHICKHBAIOT CIOHPTOBEIM pPacTBOPOM ARV ~ ~o 5]
HEeRTPAIBHOTO KPacHOro, 9To6h 0GHADYHHTE AN S ~o
0Ny JnefEHa — HanGoNee GHCTPO Oepese- A // ~
ILAROIEHCs aMHHOKHCTOTH, Takolt BapmaHt N // ~ S
MeTona ofecnmedHBAeT XOpoLee paszfefeHHe . // N o)
BCEX NPHPOMHELIY AMHHOKHCAOT, HO TpefyeT NN ~
- MHOTO BpeMeHH. AT N
~ -~
/.rr Ilfrl.l 0
~ ———
™ |

aMHHOKHCJAOT H3 NENTHAOB. A OKOHYATENLHOH OYHCTKH aMHHO-
KHCJIQT NPHMEHAETCH IVIABHEIM oGpasoM cuctema Cy. B oTaeabHHX
CIyYasax dHTaTeNI0 peKOMEHAYeTCA OOpaTHTBCA K COOTBETCTBYIOMIEH
JauTeparype, nanpumep [50, 51, 77]. .

Ta6auya 3.16

Hekoropule cHcTemb pacTBOpHTededl ANa PasAeNcHHS AMHHOKHCAOT H MCNTEAGR

Oaﬁ%%am. Cocrae . Jiarepartypa
Lof n-ByTanon — yreycHas xmcaota —sofa (4:1:5) 95
o2 n-Byranon — ykcyenas xuciora —soma (144:13: 86

1 43)

C,0 H-DyTawoq — MHPHAWH — YKCYCHas KHCAOTA — BOJA 138
(60:40:12:48)

Cy Hachesnnt BOZoR (eHoN — napul aMMuaxa [aM- 29
m#ax =— sBoja (1:100}] :

N

2 Bosee sxomOMHEI METOA NPHUIrOTOBACHHN cucTeMu Ci.

6 CxcreMa 0cO6eHHC NDHIOAHA NJIA pasheAcHHA cMecefl TenTUmOB W Ais KOMOHHAPOBA-
HHA XpoMaTorpadHu ¢ sxexTpodopeaoM.
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JlBymepHOe pasjeJieHHe dalie BCEro NPOBOJAT METORaMH BX
u sJjekTpodopesa Ha Gymare, a He MeToAoM BX c¢ AByMs pasiany-
HLIMH CHCTEMaMH pacTsopuTenedl (cM. ru. 12). .

Ocobofi pa3HOBHAHOCTBLIO IBYMEDHOH xpomarorpadHH sBIAETCH

«fyaroHaNpHAg xpomatorpadus» [88]. CoraacHo 3T0fi METOZRHKE,

ﬁm h..w
A 15}
A A o !
e SO H & eSO H
Auz O o fue
e < O Acn
Ce [4D]
g Oy HueSHHC  OducsiH
fy O ] O Aen
. or | D o
Ape ©
g 4 O O Ana my 9D
Leg &= O
o ‘ by
e O flpo
Am O O Ana
[amYr/-R
Saa
T O ©
- o dan |
! P O&;mm Tup -
Pen O Oy Hned
Ao 2

Puc. 3.25. Pasznenenue CTAHAapPTHHIX cMeceit (A ¥ B) aMHHOKHCJAOT ¢ NOMOMIBIO
cucrem pacteopurenefl Cz u Cs. ’ ,

B cucreme C; pasfielieHHe JOCTHTaeTCA NOCAe NMATH- MAHM BECTHKPATHOrO 3MOHPOBAHHA, B CH-
’ creMe Oz — nociie ogHOKPATHOID.

e — nuctenHosas kHceaotra, JIMa — AM3HH, Apr — apruiun, Cep — CepuH, 'y — rayTaMHO-

Bas KHCAOTa, 'AJa — aNaHHH, THp — THPO3WH, Ped —dennaanavun, Jed — deiinud, I'Be—

THCTHOHE, AcOD — acnaparHHOBas KueaoTa, I'aw — ramoud, Tp — tpeonnn, [Ipo — MPORMH,
Baa — eanud, Waelt — usodefinuy.

nocJ/ie OEPBOrC 3JMOHPOBAHAA MPOBOIAT BTOPOE IJIOHPOBAHHE B Iep-
NeHIHKY/AIDHOM HalpaB/JeHHH ¢ TOR XKe CcHcTeMOH pacTBOpHTesed.
Bee pa3meseHHHe aMMHOKHCAOTH HJIH MENTHAL OCTAIOTCA HA AHaro-
HajH xpoMarorpamMur.’ OJHAaKO eciH IOCJe NMEPBOTO 3/IOHPOBABHS
npoBecTH Ha GyMmare Takyi PeakiHio, B KOTOPYH BCTYNaeT JHIIbL
OZIH2 aMHHOKHCJOT2 (HanpHMep, PeaxlHI0 OKHCICHHS MeTHOHHHA),
T0 00pasywiniica NPOLYKT, KOTOPHHR XapaKTepH3yeTcs yxe ApPYrof
BEJAHYHHOH R, BBINaAeT H3 AHArOHAJH NPH 3JIOCHPOBAHUH BO BTOPOM
HanpasaeHud. Xaprau [53] Tmartenvno paspaloTan 3TOT MeTOR H
OPUMEHH] €10 NPH 3JeKTPOGOPETHIECKOM DasAeJeHHH.
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OBHAPY)XEHHE AMHMHOKHCJIOT K IIENTHIOB

Yame sBcero A 0OHAPYMKEHHA aMHHOKHCJOT H NRENTHAOB HpH-
MeHSeTCsl HHHTHAPHH (I'HApPAT TPUKeTOTHAPHHEHA), TaKk KAaK OH
o6pasyeT OKpameHHHe NPOAYKTH. CaMuifi mpocToll MeTox oOHApy-
KEHHA 34Ka04aeTcd B caedyiomeM. Cyxylo XpoMaTorpammy norpy-
SKAI0T B PACTBOP HHHCHJpDHMHA B alUETOHE, Yalle BCEro 0,2 % -HLii
(npu »TOM JOCTHraercs OAHOPOJAHOE MOKPBITHE GyMarm pearcuToMm),
cyllaT B TeYeHHe HENPOJOJIKHTEJIbHOIO BPEMEHH W IOMElialoT B
60ABIIOH AIIHK, CTEHKH KOTOPOTO ONPHICKABAIOT CHUPTOBLIM pac-
TBOPOM JIMMOHHOH KHCJOTEH], Y9TOOH HCKJIIOYHTL INCNajJdHHE HA HHX
aMMuaka. [Ipn KOMHaTHON TeMIepaType NATHA AMHHOKHCJOT o0Ha-
PYXKHBAIOTCA TNPHMEPHO uepe3 uac, H MX OKPacka JAOCTHIaeT ONTH-
MajbHOH HHTEHCHBHOCTH mpuMepHo 3a 8§ u. [TaTea mentupos obHa-
PYXHBAIOTCH MeIJeHHee, NMOSTOMY Jyulle BCEro BHIEPKATh XPo-
MaTOTPaMMy B 3TOM SAIIHKe 10 caeXyiomero fHA. Ilossaenue user-
HEIX NATEH YCKOPAETCH, €ecTH XPOMAaTOrpaMMy HarpeBaloT IpH
50—60 °C. :

Tlpu AByMepHOM pasfc/eHHH MENTHIOB 1 00HaDYHKeH s NATeH
APHUroJAeH 3HAUHTENLHO GoJsiee paszfaBAcHHBIN DacTBOP HHHTHIDHHA
(0,025%). llocae amoHpoBanHs oOHApDYKEHHHIX MATER B 3J104Te
ocTaeTcs HempopeardpoBasiiag ¢ HHHTHADHHOM (H3-3a €ro Hejo-
CTATOYHOH KOHUEHTpAlHH) MenTHAHAS Gpakuud. ITY 4acTh MPOLYK-
TA MOXKHO HCMOJAb30BAaTh A/ AajbHefillero aHANH3a, HAIpHMep Ol-
pejenenus COCTABA CMeCH aMHUHOKHCJOT IIOCJAE TOJMHOTO IHAPOJIH3a
HJIH OfNpeJe/ieHHs] aMHHOKHCJIOT C KOHI@BHIM a30TOM B MOGJeKyJe.

Ecnu xpomarorpadHpoBaHHe BeIeTCA CHCTGMAME -C 9KCTPCMAJDb-
HEIMU 3HaveHHAMH pH, To Hajgo nogobpate TaxoH cocTaB HHHPHI-
PHHOBOFQ peareHTa, KOTOPHH O6nli OB ONTHMANBHLIM B OTHOLICHHH
06pa30BaHisa COKPAIEHHHX NATeH, s HeHTPATH3aUHH K peareHtry
AOGaBIAIOT TMHPHIMH, KOJUIHAHH HAH YKCYCHYI0 KHcaory. HHHrma-
PHH JaeT HecTONKOE OKPAlIHBAHHE! CO BpeMeHeM NsiTHa OJeAHEIOT
I BOOOIUe BHUBETAIOT. UTOOR TMORBHCHTL CTOHKOCTL OKPAIIHBAHNS,
xpoMarorpaMMy npomureiBaloT 1%-HEIM DPacTBOpPOM HHTpaTa Me-
au(1l) B amerone '[142]. O6pasoBaBunecs Ha XpoMaTorpaMmax
KPacHHE KOMINEKCH YCTORUMBHL B TeYeHHe HECKOJILKAX JIeT.

'CIHELMOUUECKHE CITOCOBbI OBHAPYKEHUS

ObHrapyrxceriie apeuniNG U COOepICAUUX apeunun nenrTudos pe-
acenTom Caxaeyqu. XpomatorpaMmy norpyxaior b 0,1%-uuiit pac-
TBOP 8-OKCHXMHOJMMHA B aueroHe. Manee eme Baaxuyilo Gymary
ONPHICKKBAIOT MIEJOYHLIM PacTsOpoM rHnoGpomura (0,2 ma 6poma
pabanrsiBaror co 100 Ma 0,6 H. pacTBOpa TFHAPOKCHAA HATPHSA).
OpaHxkeBo-KpacHEIe NATHA aprHHAHA2 M ADIMHMBOBHX MENTHIOB IO-
ABJAIOTCH Cpa3y, HO TAXK e GHICTPO HCUE3AN0T.
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Obnapyxenue euctuduna w tuposuna peazenrom Hayau. Xpo-
MAaTOrpaMMy ONMPLICKHBAIOT CBEXKENPHIOTOB/JIEHHEIM pactropom 0,1 r
AHA30THPOBAHHOK CcyJbdaHuI0BOK KACHOTH B 20 Ma 10%-Horo pac-
TBOPa KapGoHaTa HaTpud. [HCTHAHH M COOTBETCTBYIOIHe HeNTHAR
AT OTYETAHBO KPaCHBIC NATHA Ha XeaToM (OHE, NATHa THPOIHHA

- H €TO NENTHLO0B HMEIOT KPaCHO-KOPHYHEBLLH OTTEHOK.

Obnapyxcenue Tpuntogana u ezo nenrudos. 1 r n-IHMETHIAMH-
HOGeH3ambAErua PacTBOPsAOT B 85 MJ alnetoHa H K pPacTBOpYy jmO-
6aBasioT 15 MJA KOHLEHTPHPOBAHHOH CONAHON KHCJIOTHL Pearenrt
HEOOXO/IMMO KaX/AHH a3 TOTOBHTL 3AHORO, XpoMaTorpaMmy mo-
TPYXKaloT B 3TOT DEAreHT; Yepes 2—3 MUH NOABAAIOTCA (PHOJETO-
BBl NMATHA TPHOTO(AHA M COACPIKALIMX €ro NMenTugoB. TpunTodan
MOXHO TaK}Xe BHIABHTL C IIOMOLIBI0 JPYFHX DeareHTOB AJs 0O6HA-
PYXeHHS UHAQJOB. _

Bce onmucansane cnenudryeckue peakuHu MOKHO NPOBOAUTE T1O-
cie 0OHApyKeHHs! HHHIHIPHHOM. OZHAKO 10 NPOBeseHWs crentudu-
HECKOro OCHAPYKEHHS CAAYeT CHAThL (HOJETOBYK) OKPACKY, Bhi-
SBAHHYIO HHHrHAPHHOM. C 37Ol Le/bI0 XPOMAaTOrpaMMy MOMPYKAOT
B PacTBOp KOHLEHTPHPOBAHHOH COJISAHOH KHCIOTH B auetome (1:
:10), nocne sero cymar. Ilepen o6uapyxenuen TPHNTO(aHa TaKoe
ofecliBeunBaHue He 06S3aTE/BLHO, NOCKONBKY peareHT Ha TPHITO-
$aH pacTBOPEH B CMeCH KHCJOTH ¢ A1leTOHOM H ofeciBeunBaer
HEHTHADPHHOBEE NATHA. UyBCTBHTENRHOCTh 0GHADYIKGHHS peareH-
Tom [laynu H AUMeTHIaMHHOGEH3adbIErHAOM Ha xpoMaTorpaMmas,
06paboTaHHX M He 06paGoTaHHBIX HHUHTHADHMHOM, OAHHAKOBA, a
YyBCTBHTE/IBHOCTL OOHapyXeHus peareHtoM Cakaryyn nocie oGec-
LUBEYHBAHHA HHHIHADHHOBHX IATEH CHUIKASTCH,

Obnapyncenue nenrudos nocpedcrsom xaopuposanus no Peiin-
Geao u Xonne[107]. XpomatorpaMmy uan OTPe3aHHyI0 OT Hee mo-
JIOCKY TNOrpy3KalT B CMeCh 3TaHOJA ¢ ameToHOM (1l:1) H pawr el
3aTeM cJerka NOACOXHYTb HJH CJETKa IPOMOKAIOT €& JHCTKAMH
duabTpoBanbHOl Gymaru. Biaxmyio XpoMaTorpaMMy KJaayT Ha
HH3KYIO CTEKJAHHYIO pelLIeTKY, NMOMEIIeHHYI0 B HErJyGOKYIO CTeR-
JAHHYI0 Mallky, HA JHO KOTOPOH mamuta cmech 10 Ma 0,1 n. pac-
TBOpa NepManranata xadaus 4 10 Ma 10%-Holl eonstHON KHCAOTH,
B vawkn Goabllero ofbeMa MOMEIAIOT COOTRETCTBEHHO GOJbLIHE
KOJHYecTBa o60MX peareHToB. UYallKy RakpPHIBAIOT CTEKJISHHOR
KPHIIKOH, HUT0OK Xa0p BhZEAd/ICH 6OJjiee HHTCHCHBHO, Yallky cJjer-
Ka NOKauHBaloT. XPOMATOrpaMMy BBIIEPXKUBAIOT B aTMOchepe BH-
AENHBIIHXCA TapoB XJ0pa B TEYEHHe NPHMePHO D MHH, NOC/e 4Yero
BHIHHMAIOT H JEPXKAT NOJA BHTAXKHLIM KOJIIAKOM HJH B XpPOMATO-
rpadHIeckoM CYIIHILHOM WKady 10 TeX NOpP, NOKa OHA MePecTAHET
naxHyTh xa0poM. [locae storo ee morpyxawt B cmecn (1:1) 0,06 M
"pacTBOpa HOAMAA KaJHS H HACHIUIEHHOTO pacTeopa O-TONVHHHA B
Bojie. MHTeHCHBHOCTH OKPAaCKH JOCTHIAeT MaKCHMyMa uepes |—
2 muH. OOpaGoOTAHHYI0 TaKHM 006Pa3oM XPOMATOrPaMMy HECKOJBKO

v

EYMAJKHASL XPOMATOIPAGHS 127

Ppas npowmsisaror 2%-Holl yReycHoil KucnoToii. [TogpiaeHHe cHHE-yep-
y

HEIX IIATEH, KOTOPHE He 0GeCUBEUHBAITCS YKCYCHOH KHCJIOTOH, CBH-
OETRJLCTBYET O NMENTHAHON CBA3H.

B

3.6.2. KOMNOHEHTH HYKJIEUHOBLIX KHCJOT
K. IIEBECTA

Hns pasgenenus KOMIOHEHTOB HYKJICHHOBEIX KHCJOT, KAK H /IS
aHajnsa paja Apyrux rpynn coepunenudt, BX npumenserca mce pe-
e u pexe. Ee BRITECHSIOT KOJNOHOUHAS XpOMaTorpadus Ha pasaHy-
HEIX MPOH3BOAHLIX LIENTIONO3EI U ZEKCTPAHA H B enle GOALIIGH CTe-
meHH TCX. COOTBETCTBEHHO YMEHLUIMJIOCH H YHCAO OGHITHO npHMe-
HAEMHX CHCTeM pacTsoputTesnefi. ITH CHCTEML HePEUHCAERW B
Taba. 3.17.

TaGauya 3.17
CHcTeMBl pacTROpHTeRel AN pa3feNcHHS KOMIOHEHTOB HYKIEHHOBBIX KHCIOT

Oam_mhmm:m. Cocraz Jluteparypa
Cy Hsonponanon — amMuax — poga (7:1:2) 118
C, n-Tlponanon — ammuax — soma (55: 10 : 35) 79
C, H-Byranon — yucycnas kucaora — Boga (5:2: 3) 99
C, Ewo,w.%o,:m:oa — coMnHad KHeaoTa — Boga (170: 41 : 145
1 39) :

Cs Hsomacasras xumenora— 0,5 ., amuuax (5:3) 15
(pH 3,6—3,7) _

Cg draHon — 1 M aneraT aMmonug (7:3) {pH 7,5) 119

C,; Hacnmienneiii pacteop cyantharta aMmoRns — poxa — 9
nponaxon (79:19:2)

Ms umcna mienounmx cHereM Bee eine NpHMENATCA cMecH C,
H Cyp. IlepBasi ocofenno mpuroata aas PasiencHysa MoHOGochaToB
HYKJICOSHAOB, a BTOPasi NMO3BOJAET PA3/IeHThL COCHMHEHHS Na3Ke C
GoJIbIIMM yHCAOM pochaTHEIX Fpynn (OoT AHHYKJIEOTHAOB A0 OJIHIO-
HYKJEOTHAOB, BHICIIHE (hocopHARPOBAHHKE MOHOHYKJIeOTH/Ik ),
MAJONOABUKHEIE B cHcTeMe C).

N3 yncna kucaotanx cucrem pacTeBopurened MPpHMEHSIIOTCH I1aB-
HHM 06pasom cMeck Cz—Cs. CHeTeMH Cy 1 C, 0c0GeHHO apderTHB-
HLL TIpH -pa3/ieleHHH OCHOBAHHA H HYKJICO3HAOB, CHCTEMA C, mpu-
FOAHA /1 Da3fie/leHNst THAPOJAH3ATOBR ¢ nocnenyioue crnekrpodo-
TOMETPHUECKOR uAeHTHOUKAUKHEH MX KOMIOHEHTOB. CHCTeMa Cs
OueHb Heyqo0Ha B paloTe H3-33 ee Pe3KOro HENPHATHOTO 3amaxa,
OlHAKO OHA 00J1a1aeT HCKMIGYHTENLHO BHICOKOMN pasfeasomel cno-
COGHOCTDIO B OTHOUIEHHH CBOGOIHLIX HYKJCOTH/OB. - :
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Hagoneu, menb3s He OTMeTHTH HefiTpannhbie cucreMsl Cg H Cr.
TlepBas npuMeHsieTCs B CHHTETHUECKOH OpraHHYeCKO# XHMHH B TeX
CJAydanx, KOria HMeercsA OMacHOCTE OTUIeNJeHHs aleTHJALHBEX Py,
ecJiu nvmzommaw#vmoamoum5E<a cpely ¢ KpaHHUMH 3HAYCHHAMH
pH. C momombw cucremu Cy, KaK YCTAHOBJIEHO, MOXKHO Pa3ielHTh
tdochat 2- u 3'-HykjaeosunoB. B HacTosilee BPeMs 3TH COeLHHE-
HHS OOHAPYKUBAKTCH KCKANUUTENLHO TO ralleHHi duiyopecieH-
UEH, Bor3aBaHHOH Y @-06iyueHneM aMOaMy cO ClelHaMbHEIMH QHIb-
tpamu (rnineralite, chromatolite). 3tu coenuueHus obnapyxuBa-
0TCA KaK TeMHBlE NATHA Ha cjerka GayopecilupyoueM (oHe.

3.6.3. AIKANIOUIB

B rpynny anxka/joHA0B BXOJAAT COeAMHEHHMA HacTOJLKO PasjaHY-
Hble IO CTPYKTYpPe, ONpefenseMolf OCHOBHHIM CKENeTOM MOJIEKYJRI,
H UOJAPHOCTH, 32aBHCALIGH OT XapaKTepa 3aMecTHTeJ]eH, UTO yKa-
3aTh Kakue-nuGo OOLIHe NPHHOKMNHE HX XpOMatorpadHpOBaHUs He
NpPeCTABAACTCH BO3MOXKHKM. [l03TOMY MBI OrpaHH4uMCsH JHIIL TEM,
YTO NPHBEAEM NMPHMEPH PA3AeNeHHA ONPeLeNeHHB X IPYI aAKaJ0H-
JIOB B HECKOJBbKHX PACTBODHAIOIIHX CHCTEMAX H _.Hmmum:w—n.uxg OCHOB-
Hele 0OHapYRUBAIOIINE PEAreHTH,

HauGojiee BaxXHBIM H pPacIpOCTPAHEHHLIM ABJACTCH pedzent
Hpoazendoppa (OP-12). TIpu onpHICKHBAHWKH 3TUM PEareHToOM HJH
MpH HOTPYKEHHH B HETD XpOMaTorpaMMbl aJKaJoHAR OOGHAPYXH-
BAIOTCS B BHAe APKO-OpaHIKEBHIX NATEH HA XKesaToM ¢oHe. B sty

THIHYHYIO DEaKIUHI BCTYNAXT TOMLBKO TPCTHUHLIE H YeTBEPTHYHBIC '

OCHOBaHuA, JpyrHe OCHOBAHHMH MOXHO JIepeBeCTH B YeTBePTHUHLIC
obpaboTKoi IHMeTHACYAb(aTOM. BONBIHMHCTBO OCHOBaHMHE pearH-
pPyeT TakXke ¢ NapaMH Hofa; B YacTHOCTH, HeTBepTHYHLIE OCHOBA-
HHA 00pasyioT yCTOHYMBEE TeMHBIE NMATHA. B uncre IPYrHX pearen-
TOB CJIeLYeT yKa3aTh HOAOMJIATHHAT KaJiA, cysbdar uepus, docdo-
MOJHGIeHOBYI0 KHCJIOTY, BAHAJAT AMMOHHS, XJOPHUJ PTYTH, HOAHL
KaaHs. BropHunble aMHHB MOXHO OGHaPYIKHMThL HOCDEICTBOM CIle-
uupryeckoii obpamennoil peakuuu Pumunn (OP-14). XpoMaTorpam-
MY ONpPHICKHBAKOT PAcTBOPOM 1 I' HHTPOMPYCCHIA HATPHA B CMECH
4 MJa agertanpieruna W 21 MA BoABL, A30T €il MOYTH MOJHOCTHIO
BLICOXHYTh M gajee onpuickuBaioT 10%-HeiM pacTeopoM KapOonata
HaTpus. Ha keaToM (oHe MOABAAKTCA NATHA YABTPaMapHHOBOTO
1useTa. IJTH OATHA HeycToHYHBHL. [Ljs TOrO 4TOOH OTIMYHTL BTO-
PHYHLIE AMHHE OT TPeTHYHBIX M UETBeDTHUHHIX, MOMHO HCINOJIb30-
BaThb XAOPHPOBAHHE XPOMATOTPAMM ¥ MOCIEYIOUIYI0 PCAKIHIO ¢
HOIHAOM Kamaus Hix Gensuauuom [39].

IIns xpoMaTorpadHPOBaHHE aJKaAQHIOB B BAAE HX CoJel, T. e.
THAPOGHILHEIX HOHOB, valle BCero HCNOJL3YIOT cMmech Ilaprpuaxa
i{1-6yTaHoNM — yKCycHAss KHCJAOTA — BOAA E 1:5)], cMmech 3THI-
~anerara ¢ 25% -Hofi z%vmmwzmom x:naoeox M JpyTHe nopo6HuIE

H
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Tabauya 3.18

Beapunau R; aakaaoupor onmyma®* {137]

CHcTeMa pacTBopHTeseR 6
ARKalOHS

|l a|lalals|ala
Synabepun 0,8 (0,9 |1.0 {1,0 | 1,0 [1,0 | 1,0
Tebaux 0,310,3510,83}0,85(1,0 11,0 | 1,0
HaproTun - 0,24 10,38 11,0 1,0 1,0 1,0 1,0
Sruamopdun 0,17|0,2810,8510,96| 1,0 {1,0 §1,0
Jykonan 0,17 | 0,23 0,91 1,0 [ 1,0 1,0 [ 1,0
Juruapokoiess 0,09 0,20]0,66 0,9 1,0 1,0 1,0
Kozeunn 0,060,13710,6 |0,84 1,0 1,0 1,0
[Manasepuu 0,0710,09|0,89]|0,95) 1,0 {1,0 {1,0
Juruapokojenson - 0,06|0,09(054 09110 [1,0 {10
JdrrnapomopdHHOH 0,000,03]10,10]0,28 0,72 0,87 | 0,86
Korapunu 0,0 |0,03]0,140,40|0,6510,90] 1,0
Mopdur 0,0 {0,001 0,05]0,15|0,37]0,54| 0,62
Hapuoeun 0,0 |0,0 0,0 10,02]|0,03(0,18] 0,42

3 Xpomarorpadruposatge NpOBOAMJH Ha Gymare 2043b Mgl, nponuTaHHO# cMechio GapM-
aMuf — aueron (2: 8), uaGHITOK cMECH YIalafH [ocJae OPOouHTEM., PaBsoBecHe B EaMmepe He
¥CTaHABJAHBAJIH.

mﬂ:ﬂc&m pacteopHTenek: C, — KepocnH — AHaTHAaMHN (9 1); C; — LHKJIOreKcaH — AH-

pTuiaMun (9:1); Csa-- HHKJOreKcaH — xaopo¢opm — HEsTHAaMHH (7 :2:1); Cy-— INHKNOTEK~
cal — xaouceouz — AHSTHAaMEH (5:4:1); C5— n:maowmxomm — Eﬂowoeov: — AHITHAAMHE
(3:6:1); Ce— uuEhOrercah — xaopoopM — ausrunamun {l : 8:1); C; — xnopodopm — au-

wTHIaMuH {9 : 1),

coueTaHus pacTtBopHTenefl. Ankanougu B dopme CBOGOZHEIX OCHO-
‘BaHuil, T. €. HeJHUCCONHHPOBAHHLIE, OGHIYHG 3HAUHTEALHO GoJiee MH-
OOQHABHE, H MO3TOMY /s HX pasjeneHHs OOLIMHO IPUMEHSIOT
XpoMarorpadHyecKkHe CHCTEMHI, cofepikaie QopMaMui, T. e. Ipo-
nureiBaloT Gymary QopmaMuaoM, o6pasyiouiHM HeNoJABHKHYIO (a-
3y, a B KaiecTBe MOABHKHLIX (a3 B 3aBHCHMOCTH OT TIOJIIPHOCTH
OCHOBAHHY BBHIGHDAKOT reKcaH, KCHJAON, TONyOJd, O6eHzoN M XJopo-
¢opwm, n062BAA% K HUM AHSTHJAAMHH HJH Kagoe-JH60 Apyroe OCHO-
BaHHe 1Js HOJAABJCHHS JHCCONHALHH aJKagoHIoB. Bannau [137]
HCTIOJIB30BAJ s CHCTEMATHYECKOro aHaJH3a anKaJOHAOB CeMb CH-
CTeM, NepedHcIeHHHX B Ta6Ga. 3.18 (6yMary ox npelBapUTeaLHO
NPONKTHIBA cMechblo dopmaMun — anetod (2:8) u ymaasn H36H-
TOK NPONHTHBAIOIIETO areHTa, MPOMOKas ee JHCTaMH PHILTPOBAML-
Hoti 6ymary). AHAJIH3HPYd CMeCH Pa3JHUHHIX aJKAJOHAOB HJAW Pas-
JeJss HX No rpynnam, BanbaH cHayasla NpOBOIMA XpoMaTorpadu-
PoBaHHe B ABYX SKCTpeMaabHHX cHcteMax C; u C;. B cooreercTBRA

9—2293
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€ NOBeJeHHEM AJKAJNOHAOB OH JAENHJ HX Ha CJACAYIOUHEe TPYNMHL.
Ilepsas epynna: anxkaaouasl, HMeEIOIHe NpPHEMJ/eMbe 3HAYeHHs Rj
B cHcreMe C; (raba. 3.18), B koropoifi 6ogee ruaApodHALHEER aaKa-
JOHAH TepeMelnarTcs BMecte ¢ QPOHTOM pacTBopuTens. Bropas
epynna: aJKaloOHAH, OCTAIONIAECH HA CTAPTOBOH JIHHUM NPH XpOMa-
TorpadHporanun B cHeTeMe Cp, HO JABHXKYHIHECH BMeCTe ¢ (\POHTOM
pacTBopHTeNd Npu xpoMarorpadmpoBanHd B cHcreMe Gz B a3ty
Ipynny BXOAWT GOJBLIHHCTBO ANKAAOHIOB CNMOPHIMBH, Tpersd zpyn-
Ha: AJKAJOMAL, KOTOPBIE IPH XpoMaTorpadpOBaHHH B CHCTEMe
Cy nator Ry no 0,9. Ora rpynna Haubonee MHOrOURCAeHHAA. Yeraep-
TOA 2pynaq: aJKAJOHIBEL CO 3HAUCHHAMU R; B ciicreMe (g, TPeBH-
wanomaMy 0,9, 1 Takue pecsMa rupodolune aJKaJ O, KaK 3yna-
BEPHH, Pe3ePNHHHH H acHAOCTEepMHH (paHee MX OTHOCHJH K TPETh-
efl rpynne). [na pasfedeRHs aJKaJOHIOB YETBEPTOH TPYNOEL HC-
n0ab3YIOT cHeTeMy C, Had o6palieHHo-(Pa3HEE CHCTEME! (HENOIBHXK-
Hasi (pasa — KePOCHH, NOJBHKHaA (asa — CMECH NPOnaHON — JH-
3THAAMHH — BOJa B Pa3HHIX COOTHOLIeHHAX). B Kauectse mpumepa
B TabJ. 3.18 mepeuncieHsl R; aakanoHa0B, BXOJALIHX B COCTaB
OMHYMa; ¢ 3THMH COCIHHEHHAMH IPHXOANTCA CTAJKHBATLCA 4Yalle
BCETO.

Ouenb 9acTo pasfAeenue NPOBOIAT Ha GyMare, NPOIHTAHHON
6ydepunimu pactsopamu. Tak, Tesapu [126] ucrionbzosan Gymary
BaTman Ne 1, npomuTanryo uin 2%-HLIM pacTBOPoM cyaspata am-
Monua ¢ pH 5,7 (Cy) uam 29%-HHM pacTBOPOM XJOpH/Ia aMMOHHS

¢ pH 6,6 (Cz), a B KauecTBe MOABHKHON $assl — cMech H306yTa- .

HOJX — YKCyCHas KHcaoTa—Boaa (10:1:2). B ero cratwe mpuse-
JeHbl BeAHYHHH R; 29 ajaKa/oHIOB PA3NHYHLIX THIIOB, NOJYYCHHEHE
B 3THX CHCTEMAX, 4 TAKKE YKA3aHLl HBeTHHE peakiuiu (raba. 3.19).

3.6.4. MHOOJIBI

B 3ToM pasiese nolaer pedb TOJBKC O NPOCTHIX [PEUMYIHECT-
BEHHO 3-3aMEIICHHBIX MHAOMAX THMNA 3-HHIOJIMIYKCYCHOH KHCJOTHE
WA CEPOTOHHHE, a He 00 aJKajoHjaX ¢ HHAOJbHOH CTPYKTYpO# B
NOAOGHBIX HM CJOMKHBIX HHAOJAX.

O6HapyXHBaTb MHAOJLL OUEHb JETKO, MOCKOJALKY OHH YYBCTBH-
TeJBHBl K KHCJAOTAM W OOJYYEHHIO H JIETKO PEardpyloT ¢ passHy-
HLIMH DearcHTaMu, o6pa3ysl oKpallleHHHe MPOH3BOAHLE. Haubone-
liee PACTPOCTPRHEHHE NMONYYHJ peazenr Ipauxa (HaUpHMep, pac-
80D | r n-iHMeTHAaMHHOGeH3anbaernaa B 30 Ma 3TaHosa, 30 Ma
consHo# kucnotel B 180 Ma #-Gyranona), moa geficTBHEM KOTOPOro
3-3aMellleHHEIE HHAOJABL (NPOH3BOAHLIE CKATOAA) B OOJLHIHHCTBE
CAyuaeB AT CUHHUE NATHA, a NATHA APYTHX HHJIOJOB OKDallHBa-
tlotca unaue. Ilocre o6paboTku peazenrom Casvxoscrozo (OP-24)
06HapYyXUBAIOTCA OKpAalleHHEle Quyopecuupyomue nstua. JIpyrofi
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Benuuwnsl R; M UBETHHE PEAKUMH DA3THUABIX anKanodfor [126]
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Mopdun 15,6 [31,7 {Cunns Opauxenas CHHad
Kozeun 25,0 43,0 » » dyoserosad
Tebauu 52,0 | 73,7 |Posopas » Posoead
Teponn 14,3 27,5 |Cunepartan » TeMHO-CHHSAA
AnoMopun 35,6 |62,5 (Yepuan Cepo-gepHas Po3sosas
Hapueus 60,0 | 68,7 Opaukesas HKearaa
Hoxumbuu 62,5 78,1 |3enenan Koprunesasn Poaosas
Tlanageprn 90,6 87,5 |3eneHo-wentas
Haprotuu 73,0 | 78,1 |TemHo-cuHAs OpaHxeBas GuoseToBas
Arponus 50,0 | 80,6 » »
I'uocnuy 33.7 | 46,8 Kpacuas TeMHO-{rarone-
TOBAS
TuocunamMun 23,6 |60,0 QOpanxkesan QO roneTOBAA
CronoJamuy 32,5 |43,7 Kpachan Temuo-pHOME-
TOBas
CTpuXHHHE 42,0 |70,0 Opanmxesan DdrofeTORARA
Bpyunn 30,0 | 58,1 Hearasn TeMHO-CHHAR
AKOHHTHH 98,7 98,7 Opasumenan Hearas
Kokaun 62,5 (75,0 Opanxkesas Posonas
HoBoxaunR 36,8 |57,0 » »
XHHUH 62,6 78,7 |Cunsan » $uonetoBas
DH3OCTHIMHH 50,0 | 82,5 |duonerosas Kpacnas Poacean
Huxorru 16,8 (26,2 Opanxepas DuoseToBan
Apexonuu 28,6 (40,6 » »
Bepbepun 46,8 | 54,3 {Kearaz Henrag »
CollaHHA 60,0 [46.8 PozoBan
Puaekcupa? 3,751 4,37 KpacHo-KopHY-
: HeBasd
Iletuanu 83,7 (96,2 KpacnosaTaa
Crapreun 9,371 27,5 Cunesaras
Huxxonus 48,1 | 77,5 |®duoreronasn CHHe-gepHas
Tenpaemun 47,2 |72,6 Kopnunesas

4 Cuerema pactsoputenesi Ci.
6 Cucrema pacteoputenci-Cs.

B Pacreop | r PiCly B 10 Ma Bombl aoGasasioTr K. pacreopy 60 r KI B 200 Mn sofdwr
pearedT NPHMEHAETCS CHEAENPHTOTOBJEHHDLIM.
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npHeMAeMHH pearedT — 1%-HLf pacTsop HMTpHTa HaTpus B | H.
COJISIHOH KHCJIOTe {HOCJA€ ONPLICKHBAHHS XpoMaTorpaMMy Harpe-
BaloT npu 100 °C, B pesyabrate nossasoTes KpacHie naTHa). Mox-
HO TaK:xe NOJb30BATHCH peazenrom Ilpoxasxu (OP-25), mon neit-
CTBHEM KOTOPOro NMATHA HHAOJOB OKPAUIMBAIOTCA B I{BETA OT JKeJTOrd
HO OpaHMKeBO-KOPHYHEBOro M 00Mbliefi 4acTbio AT HCKMOYH-
7€JIbHO HHTEHCHBHYIO (h/1yOPECHEHIHIO KeATOro uBera, GayopecueH-
HHSl TAKOro LBETa 3a OYEHb HEMHOrMMH HCKJAUYEHHAMH THIHYHA
AN OCTATKOB CKaToaa. [loJKHCAeHHEIe PacTROPH APYTHX adbaeru-
AOB, B OCHOBHOM apOMAaTHYECKHX, TaKxKe 06pasylT OKpallleHHHe
OPOAYKTEL ¢ HHAOMAMH. MHAOMBI, A Takke TUPPOJBL, HMHIA30JLL
THA30JIB, KapGaso/ikl H T. H. PearupyloT TaKKe ¢ NHA30HHEBbIMH
CONAMH, 00pasys oKpalleHHble MPOAYKTH. Yaule Bcero B Kauecrse
TAKOro pearefsra HCIOJIb3YIOT JHA30THPOBAHHYI0 cyibhanu
xkucaory (OP-20). g d yio cymdannosye
HHIoNH OTAM4AOTC APYr OT Apyra 3apsiaoM (xucrble, ocHOB-
Hble H HeATPa/IbHEIE MHAOJM) M CTENEHbI0 THAPODHILHOCTH, B COOT-
BETCTBHH C 4YeM cjeayeT MoAGMpaTe xpoMatorpaduuecKkHe CHCTEMES
pacrBopuTenedt. lng pasaeneHus GoJbUIHACTBA HHAOJOB pacrurens-
HOr0 MPOHCXOX/CHHS, HANPHMEP AYKCHHOB, HX NPOMEXYTOUHBHIX
NPOAYKTOB M INPOH3BOAHKIX, AOCTATOYHO ABYX CHCTEM: IHEJOMHON
cMecH C; H3ONPONH/IOBHIA CIHPT — aMMMAK — BOAA (10:1:1) =
KHCIOH cMecH Cp TeTpaXJOpMeTaH — yKCycHAs KHCJOTA (50:1).
Ilocnenniolo cucTeMy, yuHTHBAs ee JHNOGHALHEE XapakTep, cie-
AYCT IPHMEHATL AJ% pasieseHds Ha GyMare, Xopollo HacHILEHHO
HeNnoABHXKHOR (asofi. Has sroro mano no XpoMatorpaduposanns
C/IErKa ompHckars Gymary 309%-HOH ykcycHOM xucioToO#, naTh He-
NAPHTHCH H3GHITKY KUCJOTH H NOMECTHTL elle BAAXKHYI0 XPOMATO-
TpaMMy B kaMepy. MoXHO TakkKe OCTABHTb 10 CJAELVIOLIETO AHS
Symary B Kamepe, arMocdepa KOTOPOH HachieHa HapaMH Terpa-
XJIOPMeTaHa, YKCYCHOH KUCJOTH H BOJMI. .
HaunBonee nEnodHAbHHE HHIOMB, B YaCTHOCTH HHJI0JI, CKaToA
H BRICIIHE TOMOJIOrH, MOKHO XpoMaTtorpaduposars ¢ noMouisio of-
HOH M3 naubojee JHNODHALHEIX CHCTeM Byma (cm. pasm. 3.5.6).
Ipouspoxurie WHAOMA OCHOBHOrO XapakTepa u GoJee FHAPOQHAL-
HLIC HHIOJH, WHPPOJH H HMHAA30JEl OGHYHO XpoMarorpadupyior
HACHINEHHLIM BONOH H-OGyTaHOAoM, cmechio IlapTpuaxka (cu. pasn.
3.5.2) ua¥M NOAOGHLIMH PACTBOPHTEAAMH. IlpaseneM aasa npuMmepa
BEHUNHE R; HECKOJLKUX HHIOJOB, NOJIYYEeHHHX B YKa3aHHHX Bbi-
we cHeremax C; v Cy: munmoa (0,79 u 0,88), wmHmon-3-anbiaerup
(0,72 u 0,10), HHJ01-3-Kap6oHOBag KHCJAOTA (0,21 u 0,13), 3-um-
monunaueroHaTpra (0,75 u 0,55), 3-HHAOARAYKCYCHASI KHCAOTA MK
rerepoaykcu (0,25 u 0,24), -(3-umpoamn)macasmas kuenora

(0,44 u 0,71), rpamun (0,80; B C, pasaaraercs), Tpuntamun (0,65
_Mo o%ov.oew%vﬁoemm (0,18 u 0,00), 5-OKCHTPHNTAMHHE HJIH CePOTOHUE
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3.6.5. AMHHBI

Huswmue anudaTuueckre aMaNbl H AMHHOCIHPTH MOXKHO XpoMa-
TorpatdupoBaTh W 00HAPYXHBATH (C NMOMOINLIO HHHTHAPHHA), TaK
e KaK AMHHOKHCJOTHL.

Heitaua u ap. {91] Hawman, 4To peakuuio ¢ HUHIHAPHHOM MOXK-
HO CAelaTh BechMa clueluduyecKoR, ecJH codeTaTh ¢e ¢ (POTOXH-
MHUeCKOH peakiHef, T. €, eclH NOCAE TOTPYKEHHA B PacTBOp HHH-
rHIpHHA XpoMmartorpaMmy o6ayunTtb. Jad 3Torc B TeMHOH KOMHare
6rICTPpO DOTPYXKAWT cyxyio xpomarorpammy B 0.50%-HBii pacrsop
HEHCHAPHHA B auetoHe, 120 MuH cymar Ha BO3Iyxe NPH KOMHAaTHOH
TeMTIepaType 8 TemHOTe, IOCJe 4Yero BHICTABJAIOT Ha 15 MHH Ha
COJHEYHBIH CBET HJH OY€Hbh CHJLHH HCKYCCTBEHHEI cBeT. MHOrHe
NepBHYHLIE AMHHBIL, B KOTOPHIX aMHHOPYNIa cBA3zaHa C¢O BTOPHY-
HBIM YIJIEPOAHHM ATOMOM, PEaTHPYIOT MEJIeHHO HJH TOJLKO MOC/e
OGMyUEeHHS, TAK YTO HX MOMHO OTIAMIHTE OT aMHHOB JPYTHUX THIIOB.
Bricitge aMHHBI caefyeT XpOMATOrpadHipoBaTh B BHAE CBOGOMHEIX
OCHOBaHHH, NpHMeHsa olpauteHHo-GasHule cucTemul. Cnoxnsle adu-
PH XOJHHA MOXHO xpomarorpadupoBaTh cMecbio H-GyTaHOM -- 3Ta-
HOJ — YKCYCHast KHeoTa — BoAa (8:2:1:3) 4 o6Bapy:KuBATL XJ0-
puaoM xKenaeaa(lll) mocne neperofa B THAPOKCAMOBEIE KHCJOTH
uau obpabotath 1Y%-HEIM pactBOopoM docdomMoauGIeHOBOA. KHCIO-
Thl B CMeCH 3TaHojaa ¢ xjaopodopmom (1:1), mpomMuHTs 15 MHH
BoAOH ¥ morpysuth B 1%-Hui pacTsop xdopuaa onosa(ll) B 3 H.
confnof kKucaorte. IlaTHa spHpoB IpH 5TOM OKpAlIMBAIOTCS B CH-
Huf oser. ['yanuauHel MOKEG XpomaTorpadupoBaTs B rufpodHiab-
HBIX cHCTeMaX, HalpHMep cMecu H-OyTanona -— NUpHAUH — BoZa (3:
:2:3), u obuapyxusate peazentom Hacagde (pasp. 3.5.5) uam
peazenrom Caxazywu (pasg. 3.6.1). AMHHOCIOHDTH, THAPAsHUAH H
ceMHKap6asuIE, a Takxe NMPOM3BO/IHEIE MOHEBHHL XpoMaTorpagu-
PYIOT B THAPODHALHHX cHCTeMaX. [locKOABRKY TakHe COEHHEHHS
xpoMartorpadHpyIOT peako, ME He 0yIeM KacaThCs 3TOTO BOIpOCaA,
a COOTBETCTBYIOLIME JAHHEIE UHTATEJNL MOMKET HAWNTH B CICNHAJDL-
HHX MoHorpaduax no BX. Henasno Toya u ap. [129] ony6aukosa-
JH CTaThi0, B KOTOPOH ONHCHIBAETCS pasjeqeHHe 1,2-THOKCHMOB H
MOHOKCHMOB Ha TIPONHTAHHOK ¢opMaMuioM GyMare ¢ npUMeHEHH-
€M IpocTHX 3pHPOB B KauecTBe MoABMXHBIX (a3, Jaa oGuapyxe-
HEA OHH ucmoab3cBaian 0,05 M pacTBopH coJell TAXKENHWX METANIOB
(NiSO,, CuS0,, FeNH,(50,)2), yaule Bcero B CMECH C aMMHAKOM,
nan 0,1 M pacreop nepMadranaTa Kanuf. ApoMaTHYecKHe AMHHM
MOXHO OGHapyxuTb npu ¥ P-061yueHHH XPOMATOrpaMMbl HJAH NpPH
o6palfoTKe AMA30THPOBAHHHIMH AMHHAMH HJH PEareHTOM IPJHXa
(cM. pasaen o6 wHIonax) ® 1. 1. Iaa pas/encnds aMHHOB Naunci
FPYNINH Yallle BCErO NPHMEHAIOT KHCAHE CHCTEMEl Ha OCHOBe K-Gy-
TaHOJA.

Tacmapun u Hlno6a [46] xpomatorpadupoBatn apoMaTHuecKue
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nn'-gnamunel TROA  HeN—CgHy—X—CgHy—NH,; (X=—CH,—,
~-—CH;—CHy—~, —O0—, —S—, —S—S.— ¥ ap.) B cucTeMax, rie
"HEMOABHKHOA (hasof caykua PopMaMui HIH AHMETHJACYIb(OKCHI,
a nojABHXHOR (pa3zofl — cMech GeHszona u rentadHa. OGHapyKeHHe
9TH 4BTOPHl NPOBOJHNH MOCPEACTBOM AHMA3CTHPOBAHMA NapaMH OK+
CHIa a30Ta H CUPHICKUBaHHA pacTBopoM R-couw.

[Tuprguus obuuHO OGHapyxHuBaoT pegeesrom Kenuea (OP-23),
T. €. CMeChbl0 HHAHOPOMHAA M aPOMATHYECKOTO aMiHa. DTa peaKuMs
HabupaTeanHa B OTHOHIEHHH IIMPH/IHHOB C HEZAMEIIEHHBIM (-[IOJO0-
KeHHEeM H OYeHb YYBCTBHTEbHA. HekoTopsle OCHOBAHHA OKpallHBA-
I0TCA JaHHBIM DeareHTOM B KPACHHIH [BeT, a y-HUKOJIMH — B CHHe-
troJeToBuIH. JleTyuHe nmpoH3soAHEle NHPHAMHA OGBITHO XPOMATO-
rpadHpyIOT B KUC/HIX CHCTEMAX, HATIPHMED CMECK 3TaHOJ — COJAHas
kucjgora —Boga  (20:1:2) wam 1-6yTaHosa — yKCyCHAA  KHCIO-
Ta—Boxa (4:1:5). IlupurnHKapOOHOBHE KHCAOTHL JVYIIE BCEr0
MOXHO PasiejHTb B cMecH x-Oyranona— 1,5 H. ammuak (3:2) uHau
I-nponanoa —seona {(4:1) u T n

3.6.6. HUTPOCOELHHEHHUSA

Hutpocoesnuenus norgomaior 3 Y®P-o6racti. dta 0co6eHHOCTD
coelnHeHHH NaHHOH TPYNIElI 3HAYNTENbHO objeruaer HX oOHapyxe-
Hie B ¥YP-obaacty, ocobeHHO eciu GyMary npeiBapHTebHO OHPHC-
KHBAIOT pactBopom (ayopecuenHa. [locsie onpHCKHBAHHA IIEAOUBIO
HHETPOCOC/IHHEHHS INPEBPALIAIOTC B (PHOJETOBHE Qyu-HATPOIPOH3-
BOJHble. ApoMaTHYeCKHE aMHHEI MOXKHO C AOCTATOYHOH UYYBCTBH-
TeJLHOCTBIO0 OOHAPYKUBATEL NMOCPEACTBOM MPSAMOrG BOCCTAHOBIEHHS
ux Ha Oymare (OP-26), a Taxxke ¢ DOMOIIBIO YYBCTBUTENBHOTO Pea-
reata Idpanxa (OP-15). ITockonbKy HHTpOrpynma COAepxHT 2 KHC-
JIOPOIHBHIX aTOMa, OHA B SHAYMTENLHOM CTeNeHH NoJsgpHa (THIPO-
{uILHA), T. €. B 5TOM OTROIIEHHH NPHMEPHO COOTBETCTBYET PHZDO-
KCHIbHOH rpynme. [TosToMy BHOHDATH PACTBOPHMTENH B 3TOM CJAYYAE
CHEYeT HCXOAA H3 COOTHOUIEHHA YHC/AA YrAEPOIHHIX ATOMOB H YHC-
JAa natporpyni. HMsomepHue AHHHTpPOGEH3OAB!, JHHUTPOHAPTANHHEL,
JHHHTPOAHTPAXHHOHEl, HHUTPOKCHJIONB, HHATPOTONYOJMLI, HHUTPOITHJ-
6Genso/ibl H HEKOTOPHE HHTPOKPE3OAH MOXKHO XpoMaTorpadupoBaTh
B 00pameHHo-(pa3HbIX CHCTEMAaX C KEDOCHHOM B KAYECTBE HEMOABHK-
HOfi ¢pa3el (MpONHTHBAWINEH XHAKOCTH) H CMECHI0 3TAHOJI — BO-
Ba— ykcycHass kucaora (20:14:1) B xavecTBe MOABHXKHON (daswl.
[pumenaoTcs Takke ru/ipoQHabLHEbIE CHCTEMBEI HA OCHOBe GyTanoJja
¢ A06aBKOH NHPHIHHA, aMMHAKa, VKCYCHOH KHCJOTH H T. A.

YpGanckuft u ap. [132] obHapyxuBaau 3¢ HPL a30THOH KHCJIO-
TH (Hurpate) 0,5%-HEIM pacTBOPOM TeTpaMeTH.-7-(heHHIeHANAMH-
Ha B aperone. [loa pmeficTBHeM 3TOro peakTHBA NATHA HHTPATOB OK-
PAIUHBAKOTCA B (PHOJIETOBO-CHHHHE 1(BET; HOSIBJEHHE OKPACKH MOKHO
YCKOPHTh, BO3/leAcTBYS ¥ P-06ayueHHEM.,
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3.7. BYMA)KHASl XPOMATOIrPA® U COEJUHEHHH,
COAEPXAILHUX NPYTHE TETEPOATOMBI

3.7.1, o.m_uu\DOh.mvv_A>E=m COEJHHEHUA

XpoMmarorpaHuecKH 3TH COEJHHCHHA He OTAWUalOTCS CYLIeCT-
BEHHO OT KHCJIOpojconzep:kawmyuX. Bknan atoMa cepul B NONSAPHOCTH
JMiib HEHAMHOTO MEHblle BKJaja aToMa Kucaopoga. OJHako Ha-
JHYHE CEPHl B MOJEKYJe M03BOJMeT HCMOJb30BaTh HEKOTOpHE CcIe-
nupuyeckHe oOGHapYRHBAOUIHe pPeareHTH. THNHUHLIM PpPearesToM
LS 0OHAPY:KeHHS] TAKHX COeJHHeHMH aABAsieTca UOOHO-a3ulHbL]
pearenr (OP-28), RoTOpHI peardpyer ¢ THOAAME, THOHAMH H M-
cyandhHIaMH, & TaKXKe ¢ ONUpeJc/CHHEIMH reTepOUHK/IMIECKHMH Ce-
pycoepKamuMH COeZHHeHHAMH.

HApyrofi pacmpocTpaHeHHBIH peareHT Ha CEpycojepiKanlpe co-
eAHHeHNS — 3T0 peazent ['poTe, mpenHasHaueHHbIA 1A ofHApyxKe-
HHSl THOMOUEeBHH, THOTHAAHTOUHOB K KCaHTaTtob. [IpHrotaBanmamr
ero caeayiomuM obpasoMm. B 10 ma poam pacrsopsitor 0,56 r ruapo-
XJODHAA THAPOKCcHIaMHHa, 1 v 6ukapbonara varpus 1 0,5 r nuTpO-
npyccuga Hatpusa. K pacteopy noHaBadioT Ase Kamiad Opoma, H3-
GLITOK KOTOPOro yAaJsAioT, IpoAyBas BO3AYX uyepes pacTBop. Hanee
pacTBOp GHALTPYIOT H pasbapsisaoT, N0BoAA ero obbeM A0. 25 M.
Tlocse ONPHICKHBAHHA 3THM PeareHTOM aaoT GyMare NOUTH IOJHO-
CTbI0 NPOCOXHYTHL H 3aTeM omnpuickuBalor ee 10%-HuM pacteOopoM
kapfonata Hartpus. B peayanrtare takoll o6paloTKH NoABAAKTCA
CHHHe mATHAa. MOXHO Takxe cMewlaTth oba pacTBOPa B COOTHOLIE-
HHH 1:1 HemocpeACTBERHO mepen ynorpebieHueM. 30HB COeAHHE-
HHHA, COAEPKAWMX CBOOOIHLIE THOJBHLIE TPYINGL, OKPAIIHBAIOTCA B
¢roseroBult LBeT moj AelicTBHeM pacTBopa 1,5 r HETpompyccHIa
HaTPHA B CMeCH 5 MJ 2 H. cepHOH KHCJAOTH H 95 MJ MeraHOna, K
KotopoMmy mobapisror 10 ma 28%-moro ammuaka. C moMomeio sTo-
ro Ke peareHTa MOXKHO TaKXKe o00RapyXUTh AHCYAbLDHIL, €CAH HO-
TOM MOTPY3UTE XPOMaTOrpaMMy B pPacTROp, COAep:allkid 2 r nua-
HHAA HATPHA B CMECH D MJ BOABI B 95 MJI MeTaunoJa.

HJst o6HapyKeAus cepycolepKalluX COe/IHHEHHH WMHPOKO MpH-
MEHSIOT ‘TaKXe aMMHAYHBIA pacTBOp HHTpara cepefpa (OP-2).
C NoMOIIBIC 3TOTO PeareHTa MOMXKHO OOHADYRHBEATH THOJH, THOHHI,
CYyALMHAL, H3OTHOLHAHATH, THOMOUYEBHHLI H T. 1. H30THOnRAHATH
pearupyror mepsaeHHo. HaubGonee obumiyii Meros oGHapyxeHHa ce-
pycozepaainx coeaunenut paspaboran Flupoycexom [62]. ITpume-
HAA TIPe/UIOKEHHBIHE HM crnocol, yiaercs o0HAPYKYBATL HE TOJLKO
NepeyuC/NeHHbEe BbIILE COSJHHEHHS, HO W CYJAb(OHBl H CyibdaTh.
Cornacuo paspaborTaHHOH 5THM aBTOPOM METOJHKE, XPOMaTOIpaM-
MY cHavaja NOrpyxKawT B TeMHo-caHHH 3% -ABIH pactBop Meranan-
YeCKOro HaTPHA B XKHAKOM aMMHake (Jyulie, 0JHAKO, CMauHBaTh
TOJBKO OJHY CTOPOHY JIHCTA), a KOrjla H3BLITOK aMMHAKa HCIIapHT-
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¢ (9epe3 ReCKOJBKO CEKYH[; MPH 5TOM XpOMAaTOrpaMma BHOBbL CTa-
HopuTCA Oesiofi}, onpucKuBaT 2% -HEIM pPacTBOpOM HHTPONPYCCH-
Ia HaTPHA B BOZAE. ITOT MeToJ He OCOGEHHO MPHATEH, H €r0 HCIOJb-
3YIOT TOJbKO B TeX CAydYadx, KOr4a Haj0 [OKa3aThb IPHCYTCTBHE
cepH B JAHHOM NATHE. M

CyneOoHOBHE KHCIOTE MOxHO obHapyKusarh, obpaGaTeiBas
XpOMAaTOrpaMMBl KHCJOTHO-OCHOBHEIMH HHIHKATOPAMH HJH LPOCTO
Harpesasg HX JOCTATOYHO JOJATQ NPH NOBHIUEHHOH TeMIlepaTtype.
IIaTHA CUNBHBEIX CYAbQOHOBHIX KHCIOT MPH 3TOM OoGYTIHBAKTCS,

Hadroacynpponoere 1 HAQTHAAMHHCYIbHOHOBEE KHCJAOTH Ha-
CTOJBKO FHAPOYHABHE, 4T0 KX MOXKHO XpoMaTorpadHpoBaTh B Kaac-
CHUeCKOH cMecH H-OYTaHOJM — yKeyCHas kucaora —soga (4:1:5).
Jlaranak {70] ucmoansoBas OyMary, npomuTtamuylo 5%-HbiM pac-
TBOpOM GHKap6oHAaTa HATPHS, H NIPOBOAMA 3SJIOHPOBAHHE CMECHIO
(2:1) l-mponanona ¢ 5%-HbIM pacTEOpoM 6HMKapGoHaTa HATPHA.
B TakHX cHcTeMax XOPOLIO Pa3JeJsioTCH H30MEPH IOJIONKEHHs 3THX
KHCJIOT, HMEOUlEe BajKHOe SHaueHHe KaK NPOMeKyTOUHBIE NPOAYK-
TH CHHTESa OPraHHYecKMX Kpacurene#t. HauGosniine sHauenns Ry
Ha6MI0Za10TCA A TaKAX H30MEPOB, B MOJEKYJdX KOTOPHIX 3aMe-
CTHTENH PACHOJOXKeHH OJH3KO ApPYr K APyry. DTH TPOH3IBOAHBIE
MOMHO TaKxe OOHAPYKHBATH C NOMOLIBIO PACTBOPOB 1HA3OHHEBHIX
coJiei,

IlomoGHO ApYrHM COHPTaM, THOMH TaKXKe MOXHO XpoMartorpa-
¢GupoBaTh B BHAE NPOUSBONHEX, HanpuMep 3,5-IUMHHTPOGEH30aTOB,
3ameleHHEle MOYEBHHbI MOMHO XPOMATOrpadpupoBaTh B CHCTEMe
xaopopopM — BOZA, a Pa3AHYHBHIE M3OTHOIMAHATH — B ellle §oJee
JHMOQHALHHX PAacTBOPHTEAX. AMdoTepHHe CyabPORAMHAL HJH
COJIH H3OTHOYDOHHSI MOMKHO XpoMarorpadupoBaTe B OOHYHBIX rHI-
podpuabHbIX cucteMax. Ilupoko mpHMeHsoT Takke Oymary, Ipo-
OHTAHHAYI0 GydepHHM pacTBOpoM. MepKanTONpOH3BOJHbBIe HMHIA30-
JINHA, THA30/THHA, OCH3OMMH/1a30/1a # OeH30THA30Ja XpoMaTorpadu-
PYIOT B HACHIIEHHOM BOAOHR k-GyTaHOJe H APYTHX NOJAPHHX pac-

. TBOPSIOWHX cHcTeMaX. JHaNKuanonsucyabpuin A sAeMeRTHas cepa
HACTOJILKO JMNOHABLHH, UTO HX CJAelyeT XpomartorpadHpOBaTH B
obpalieHHO-pa3HEX CHCTeMaX, a OOHADYKHBATh HHTPATOM cepel-
Pa HJH NepMaHraHaToM KaJHs.

3.7.2. OPFAHHYECKUE COEJHHEHHSA ®OCHOPA

ITH COCIHHEHHS MOXKHO OCHapYyXKHBaTh, ONPHCKHBAas XPOMAaTO-
rpammbl Monu6aatom ammorrst (OP-22) u o6paGaThiBas HX 3aTeM
rasoo0pasHbiM cepoBoxoposoM. Ibupbl GOCHOPHHIX KHCAOT MOMK-
HO OGHAPYXKHTb NEPMaHTraHATOM KaJHf, a TPUANKHI(OCHATH —
emecbio 2,5%-noro pacrsopa FeNH,(SO+),, 5%-moro pacteopa
aum%smmmam aMMOHHA, 1 H. coastHOA KHCAOTH M BoAH (10:40:1:
1 49). :
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Kak ¥ npu pasgejeHHH ADYTHX OPraHHYECKHX COCIHHCHHA, BH-
60p pacTBOpHTENEH OIpeleseTcs] NOJAPHOCTEIO XpomarorpadHupye-
MHX BellecTB. :

3.8. BUTAMUHBDI .

CoenuHeHHA 3TOH FPYNIBI HACTOJBKO OTJIHYAIOTCH OLHO OT HPY-
roro no CTPyKType, 4TO IJA HX PA3AeNeHHA HJAH OoOHapyKeHHs
HeJb3si NPEefNOXHTh Kakyw-iubo obmyio cecreMy. IIOocKOMbKY B
OOJILIIMHCTBE CJYYaeB 9TH BellleCTBA YiKe AABHO OHIIH BbIJeJEHH H
CHHTE3HPOBAHH, AHANH3 UX MeToA0M DX yXe He Hrpaer BamHOR
poaH. MHoOrde BHTAMHHBEI MOMHOQ ONpeNeNHTb CHEeKTPAJBHEIMH H
THTPHMETPHUECKHMH METOIAMH HJH B HEKOTOPHX CAyYasix ¢ IO-
Mouslo Guonornueckux ucnurannit, BX p TCX B s710it  o6JacTn
NOCTeNeHHO BRITECHSIOTCH KHAKOCTHOR xpoMatorpadHell BHICOKOTQ
IaBMeHHs MJH Ta30BOH xpomarorpadked, MO3TOMY MEI IpUBEAEM
HEKOTOPBHE MeTOAH OOHAPYXKEHHS H PacTBOPHIONIHE CHCTEMEL JIHIIE
C LeJBIO WJIIOCTPALHH.

BHTaMHHEE MOJHO Pa3JCJIHTE NpPEXK/e BCEro HA JHNODHILHEE H
rufpoduabHee. JIMDOQHILHEE BHTAMEHH — INMABHHM — o0pasom
pataMuHEE A, D, E u K- 4ame Bcero paszeasior B ofpaileHHO-
(pa3HLIX CHCTeMAX, 3apaHee MPONHTEIBasS Oymary HemoJspHo# Hemo-
ABHKHOH (pazoit, nanpuMep 5—10%-ubiM pacreopom napaduHOBO-
ro macna B nerpoaefinoM sdupe (BHTaMuHbl A ¥ K), 2,5%-ubiM pac-
TBOPOM BazeJuHa B 3¢Hpe (BuTaMHH E) uan 10%-Ho# cycnensmef
CHJIHKOHOBOTO CM430YHOTO Macjia B MeTHIEHXJOpHAe (BHTaMuH E).
TlopgeuxHKMHA ¢aszamMi CayxaT BoJHHe CIHPTH, HAalpHMED MeTa-
HOJI, 3TaHOJ, l-IponaHOJ, M3ONPONaHOJ (B CiAyudae HEOOXOLHMOCTH
¢ pobaBkoil YKCYCHO#i KHCNOTRI) HJIH Aaxe OOBOAHEHHHNA amero-
HaTpua. Batamuum A u D nesaecoobpasnee Bcero oGHapyXHBATE
pearentom Kappa-Ilpafica (OP-5). Ilp# o6napyxennu torodepo-
JIOB HCIOJIB3YIOT MX BOCCTAHABJHBAIOUIYIC CHOCOGHOCTE HAH e 06-
HapYXKHUBAWT HX KaK (EHOJAbHHE cOeJHHeHHs, HaIPHMEeD, ONPLICKH-
BaloT nocaefoBarenbHo 0,25%-HHIM pacrBopoM 2,2-6GMmHpHANIA B
cnupre, 0,1%-HEM 3TaHOJALHHIM pPacTBOPOM XJopHIa edesa(III)
HJIH AHAS30THPOBAHHHM O-IHAHH3HIHAHOM, MJIH HHTpPaToM cepelpa.
Buramuns K ¢ayopecuupyor KpacHHM IBETOM, & NOCAE ONMPHICKH-
BaHHA 5%-HEIM pPacTBOPOM THAPOKCHAA HATPHS NATHA UX OKPALUIH-
BAKOTCHA B Pa3HLIE LIBETA,

Hpyrdae BaTaMHHB THAPOGHILHEL, H B GOJNLUIHHCTBE CAYYaeB HX
MOXHO XpOMATOrpPa(UPOBATE ¢ NOMOLIBLK) CHCTEM HA OCHOBE H-By-
Taona. Hanpumep, HacherHbIM B0 #-6yTaHONOM XpoMaTorpa-
GupylOT THAMHHEI, JIAMOEBYIO KHCIOTY, MHPHIOKCHH H ero IpOHS3-
BOAHBIE; cMech Ilaprpupxka (pasa. 3.5.2) mpamensior aas xpoma-

- TorpadupoBanns puTaMuHa C, N2HTOTEHOBOX KHCJOTH M €€ MPOHS-

|
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BOAHHY, puGo(IaBUHA H  €ro LPOH3IBOAHBIX H T. . Kpowme rtoro,
WMCTIOJTEIYIOT CMech GYTaHO — NHPUAWH — BOJAA H AP.

Crnocod o6HapyXeHHS IHAPODUIBHEIX BHTAMUHOB 3ABHCHT OT HX
XHMHYECKOH TPHPOAB. Tuamux OKHCASIOT BOLHEIM pacTBopoM 1%,
teppunnannsa kaaus v 0,6% kapOoHaTa HATPHR MIH KAKEM-JHOO
APYTHM OKHCJIHTEACM A0 06Pa30BalHA CUILHO (UIyOpPECIHPYIOUIETO
tuoxpoMa. Tuokrosaa (w-Auncesas) KUCAOTG Pearvupyer ¢ HHAHMKA-
TOpaMH WJIH pPeareHTaMu, [NPHMEHSeMBIME JAJA oOHapymeHHs cepy-
cojepxauinx coearnenni, Ee MOkHO ofHAPYHKNTE TAKXKe METOLOM
ouoasrorpadbun. Pubodirasurn U ero MPOU3IBOIHKE HHTEHCHBHO diy-
opecunpyT (pHOOPAABHH CHABLHO (hAyOpPecHHpYyeT KefTO-3eJeHBIM
IBETOM), 4TO H HCIOJb3YeTcH AJA WX obnapymxenus. [upudoxcun
H ero NPOU3BOAHHIE 0OHAPYIKMBAWT MeToAoM GHoaprorpaduMH ¢ mo-
Molkio Saccharomyces calsbergensis (4228) uau npuMeHsOT pea-
reHThl Ha ¢eHonwl (Hanpumep, pearedt ['ubGca, cMm. pasn. 3.5.5).
QdocdopuanpoBaiHble IPOH3BOAHBIE THAPOIM3YIOT HA Oymare, naJnee
ONPBLICKMBAIOT XPOMATOTPAMMYy DAaCTBOPOM MOJAK0LaTa AMMOHHS
(5 r va 100 Mat Boas 1 30 MJ1 KOHLEHTPHPOBAHHOA A30THOH KHCA0-
), cymat npu 50—55°C, BHOBbL OMPEICKUBAKT PACTBOpOM GeH3H-
auHa (100 Mr B 10 ma yrcycHofi gucaoTnl 1 90 MJ BOAH), cyuiar
npyd 37°C u ONPLICKHBAKT alleTATOM aMMOHHs. B peayabTare Ta-
KOH o0paboTKH Ha XPOMATOrpaMMe MNOABJAAIOTCA CHHHe NsaTHa (oc-
¢hatos. Buorun Moxuao o6HapyXuTh GHOAaBTOrpadiueckt, IPHMEHAN
pasnuyHHe wraMMe (Saccharomyces, Lactobacillus, Neurospora).
[laHTOTEeHO8YI0 KUCAOTY TaKXe MOXKHO OGHADYXHTb NOCPEACTBOM
6uoaptorpaduu (Saccharomyces). Kpome TOro, MOXHO NPOrpeTh
xpomatorpammy mpH 160°C, upH sToM BHOeasercss cBOGOAHBIH
B-anaHHH, KOTOpPHIA OOHApYKHBAIOT HUHrHApHHOM. [IpoH3BOLHBIE
MAaKTOTEHCBOH KHCJAOTH OOHAPYKHBAIOT PA3JHUHLIMH pearcHTaAMH B
33aBHCHMOCTH OT TOIO, KAKOH KOMIOBEHT CBA3aH ¢ Hew. Poauesyro
KUCAOTY W ee NPOH3BOLHblE MOXKHC OGHADYKHMTL C MOMOIIbID GHO-
aprorpapuu. MoxHO Taxike NHoABeprHYyTh HOIHEBYID KHCJIOTY BOC-
CTAHOBHTEJLHOMY paclleNJeHH0 TPUXJOpHAOM Tataua. C a3rToil
uesbio cMemnsaiT 10%-uuil pacreop xaopHaa turana(IIl) B xou-
LHeHTPHPOBAHHON coqaHOfl kucnoTe M 15%-HuIi pacTBOp uuTparta
HATPHS B COOTHOWEHHH | :1, OMpHICKUBAKT XpOMaTOrpaMMy STOR
CMEChI0 M OCTaBAAIT Ha 24 u. Boimeauslunifics #-aMHHOGEH30aT
HaTpHA OOHapYXHBAIOT NOCPeICTBOM peaxyuu Mapuwassa. Onpric-
kupaor 0,2%-EbM pactBopoM HHTpHTa HatpHa B 0,1 H. coaaHod
KHCJIOTE, MOACYIIHBAIOT M BHOBL onpeickuealoT 0,2%-HHM pacTso-
poM l-HadtuiamuHa B-sraHoqe. IlaTHa mpH aTOM oOKpamHBaOTCH
B KpacHelfi upeT. Huxorunamud W erc npoOH3BOAHLIE MOKHO 00HA-
PYXKHTb C IIOMOLIBLIO pearenTa KeHwura, npuMeHsemoro asas o6Hapy-
#eHHs mpousBofHHX mHpuauHA (OP-23). Xoaun moxuo obHapy-
KHTh, 00pabaTelBas XpPOMAaTOrpaMMy MapaMy HOLA W/ ONPLICKH-
Bas ee cHauana cpexuM 1%-HEM pacTBopoM deppHuHaHHMAa Kaanus,
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a 3areM 1%-rnM pacTBOpoM xsopHaa Kobaawta(ll) man pearentom
Jpareagopda (OP-12). XonuH gaer 3ejeHoe nATHO. XOJHH H €ro
npoH3BoAHue oOHapyxuBawT 0,2%-HBIM PaCTBOPOM AMIUKPHJIAMH-
Ha B 50%-HoM aneroHe (KpacHble MATHA Ha kedarom ¢owue)., Bura-
mur Byy obnapyxusawrt Onoastorpadmuecku (Escherichia coli
uan Lactobacillus lactic Dorner). Buramun C o6jalaeT cCHIbHBIMU
BOCCTAHABAHBAIOUIEMHE H KHUCJOTHBIMH CBOHCTBAMH, M TOITOMY €ro
HeTpyaHo oGHapyXHTh, Hanbosee uacTto npHMeHseMuM# H Hanbo:
Jee cHenH(HIeCKHMH peareHtaMu sapasioTca 0,1%-ubilt pactsop
2,6-puxgopbedonnnaodenosa B 3TaHOAe HAH aMMHAYHLIE PaCTBOP
Hutpara cepebpa. Menapso I'oprur -[56] onucan Beiesenne acKop-
6HHOBOM KHCJOTH W ee NPOH3BOAHHIX Ha GyMare H3 CTEKJAOBOJOKHA
BAIOHPOBAHHEM CHCTEMAaMW Ha OCHOBE CMECH AlleTOHHTPHJ — OYyTH-
pornTpHa (60:30) ¢ mobaBxoli BoAM B (HMAH) 3TaHOAa, XOPOIUIEro
paszeneHus yaaercsa Ao0HTbcd Bcero 3a 10 MuH, B NMPH TAKOH CKo-
POCTH XpoMaTorpadMpOBaHud OKHCAWTEJBHAS ASCTPYKIHA STHX He-
CTOMKHX COGIHHEHHH He YCIeBAET NPOH30HTH. HHO3uT MOXHO 06HA-
PY2KUTL € TIOMOLIBI0 HUTpaTa cepebpa. .

3.9. AHTUBHOTHKH

K HacrosflieMy BpPeMEHH OTKPHITO OUeHb MHOFO CAMBIX PAasjiHy-
HBIX (H XHMH4YecKH H OHONOTHYecKH) AHTHOHOTHKOB, NMO3TOMY He-
BOBMOMKHO IIPEJIONHTL KAKYIO-TO YHHBEPCAJNLHYK CHCTEMY JS HX
xpomarorpadui, Jlag o0HApYMEHHS KJAACCHUSCKHX AHTHOHOTHKOB
paspaforaHbl OHLJIH B CBOe BPeMsi XHMHYeCKHe LBETHHE PeaKiuH,
1O oObluHO HX OoOHapyxHBawT MeroaoM Onoasrorpadun. Flpu pas-
paboTke H HAEHTHQHKAUNHY HOBHIX AHTHOHOTHMKOB CTa/d TPAAKIIHOH-
HLIM MeTOJ ONPefeNeHHsl HX «XpoMaTorpadauecKux CIeKTpOBy (nmpo-
¢umefi) nocpeicreoM Guoaprorpaduu. Ecam veTaHoBRERO, 4TO
ONnpele/ieHHANA cpena NpPosABAseT CBOHCTBA aATHOHOTHMEA [0 OTHOLe-
HHIO K KaKoMy-MHOO GakTepHaibHOMY WITAMMY, TO 3TY CPefy HAH
SKCTPAKT H3 Hee XpoMaTorpadHpyloT B CEPHH BHODAaHHEIX PacTRO-
pHTeJell W TOABEPTANT XPOMATOrpaMMBl (B BHAE MOJOCOK) GHO-
aprorpaduueckoMy OOHAPYIKEHHIO (NPHKUMAIOT MONOCKM K IJCHKE
C KyNnbTYpPOH H ONpeAesaIoT 30HM, B KOTOPHIX NOA3BJASETCH poCT
GakTepuil). 3HaueHHA Ry METeH cOeHHEHWH, NPOABAAIOMIMX CBOH-
CTBA aHTHOHOTHKA, H3MEPHIOT BO BCEX DACTBOPSIOIMMX CHCTEMAx H
CTPOST KPUBYIO 32BHCHMOCTH R; OT HCIIONb3YeMOH CHCTEMB {HA OCH
CTaBAT HomMepa cucTeM). CoeJHHAS HaHECeHHBIE TOUKH, HOJyYalOT
JIOMaHy10 JHHHIO, KOTOPYIO H HA3HBAOT XpoMAaTorpadHIecKHM CIeKs
TPOM WAH TpoduaeM. IJroro OCLIYHO AOCTATOUHO JAA MOJYYCHHS
NOMHOM XPOMaTOTpadHIECKOH XAPAKTEPUCTHKH HJIH AJS HICHTH(H-
KallHH MCCTeyeMOoro anTHOHOTHKA., HekoTophe aBTOPH HCmOMB3Y-
10T Ao 14 pactBopuTenell AAA NOCTPOeHHS XpoMaTorpaduueckoro
CneKTpa. B KauecTBe npHMepa NMPHBEIEM NEPEYEHL CHCTEM, HCIIOJb-
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sopapunx JopuGeprepom u ap. {33] ana xpoMartorpaduueckoi
XAPAKTePHCTHKE HOBOTO MOJHEGHOBOTO AHTHOHOTHKA TETPaMHIMHA
(B ckoGKax yKa3aHO COOTHONIEHHe 0GLEMOB pacTBOpHTede#): [) —
HacoluenusH BojoH Gyranon; 2) — 20%-nblfl pacTeop X/mopHAa aMm
monus; 8) —3%-Huil pacTBop xsopuia amMMoHHA; 4) — 75%-HH

soaubii Penon; 5) — 50%-upit BONBBIA aueToH; 6) — H-GyTaHON —
METaHOJ — BOJLa — MeTHJOBEIE opaHxeBHd (40:10:20:1,5 r);
7) — n-6yranon — MetaHon — Boga (40:10:20); 8) — Gensoq —
meranon (70:20); 9) — eojJa; /0) — x-6yTaHON — yKCycHad KHCAO-
1a — Boaa (40:10:50); 11) — u-Gyranon — mupuaus — Boga (60 :
:40:30); 12) — numerundopmamus — soga (10:90); 13) — nu-
MeTHRpOpMaMul — soaa (50:50); 74) —70%-Hu#t BOAHEA npo-
nanos. CocTas APYrHX XpoMaTorpa(uuecKux CHCTEM CM., HaTipHMeD,
8 pabGorax [4, 109, 116]. :

B KayecTBe H/MIOCTPAUHH MH YKAaXEM HHXE HEKOTOphie o6Ha-
PYXKHBAIOLIHE H XpoMaTorpafHIeCKHe CUCTEMBbl, HCTIOAb3yeMble IS
HCCneoBaHHA aHTHOHOTHKOB. O3HaKOMHTRCS ¢ GHOaBTOrpadHuec-
KHM MeTOAOM OO0HApy:KeHHMs YHTATeJb MOXKET 10 OG30DHOH CTaThe
Berunn [10]. Henuyuanunst MoXEO pasieqdTs NPH XPOMAaTOrpa-
¢npobanun BaamHbM 3QHPOM Ha Gymare, npomHTaHHOH (ocdat-
HeM OydepuniM pacteopoM (0,1 M, pH 6,5), npumenas HHCXOAd-
mee NpPoToYHoe 3jouposBanue. CTpenToMuyuns, odeHb THAPODHIAb-
HH, H AX MOXHO XpoMaTorpa¢HpoBaTh B HACHIDIEHHOM BOAof Gyra-
#oqe, cofepxaumeM 2%-Hyw 206aBKy n-TOMYOJICYIbHOKHCAOTH. Be-
AHYHHE R; CTPeNTOMHIHHOB MAJH, MO3TOMY CJEAYET NPHMEHATh
npoTouHoe sJamHpoBaHHe. Ecan npo6a copepKAT COJMH, KOTOpHe
ZeDOPMHEDPYIOT NATHA, TO CJEAYeT HACHITHTb PacTBOPHTENL PACTBO-
poM xsopuia Hatpua. OnHcaRa TaKkKe MeTOAHKa XpoMmartorpadupo-
BaHHA Ha NPONHTaHHOH cyJab{paToM HarpHa OGyMare ¢ NOJBHKHOR
¢aaoit cocrapa MeraHoa — 3%-Bulfl BOXHE PacTBOP XJAOpHAA HAT-
pas. Terpayukxaunossie anTUOUOTUKI MOMKHO PASIENHTh B CHCTEME
OyTHNaLeTaT — MeTHIH300y THIKETOH-#-0yTanon — Bofga (5:15:2:
:22). Ilpo6Gu cieayeT HAHOCHTh Ha BJAXHYK GyMmary, H B 3TOM
clyyae peKOMeHAyeTcH KpyroBas xpoMarorpacmus. Has pasgene-
HH$ SIHMEDHHIX TETPAUMKIHHOBHIX AHTHOHOTHKOB MOXKHO MOJb30-
BAThCA CMEChI0 HHTPOMETaH — MHPHAHH — XJopodopM (20:3:10)
H Oymarod, nponatanHol 6ydepHuM pactBopoM Makunsera ¢ pH
3,5, TerpanurauApl OGHAPYMKHBAOT 0O KX (JIYOpPEClEeHIHH, HHTEeH-

CHBHOCTb KOTODOH YBeJIHYHBAeTCH B ILEJNOYROH cpele (nox geRcTBH-

eM napos aMMuaxa). Jlyumwelt cHcreMofi pacTBOpHTeNel Aas apur-
POMUYUROS, TIO-BHIHMOMY, AIBIAETCA CMECh METAHOJI — aIETOH — BO-
&Za (19:6:75). Xaopamgpenuxonr MOXKHO xpoMaTorpadHpoBarh c
[OMOMILIO cHCTeMH OeHson — MeraHoq —Boda (2:1:1) H o6ra-
PYXHBaTb, BOCCTAHABJHBAS XJ0pHZOM oJosa(ll) m onpuickusas
peareAToM 3Jpauxa (cM. pasa. 3.6.4).

B xayecTpe MHKPOOPTAHH3MOB AJA GHOABTOIPAHISCKHX HCIHL-
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TaHHH yaule Bcero Mcnoabsylor Bacillus subtilis, Saccharomyces
pastorianus, Candida albicans wau Kloeckera apiculata.

Xpomarorpadiu aHTHOHOTHKOB NOCBSLIEH NOAPOGHHA o0630p
¥srmena u Ysfinmrefina [136a].

3.10. IPYTHE OPTAHUYECKHE COEdHWHEHNUA

B srtom pasiene peur mofifier 06 OpraHHUECKHX COENHHEHHSX
BCCX JIPYIHX THNOB. TakHX coeJuHeHHH upe3BHUafiHO MHOro. JTo,
HATIDHMEP, H CHHTETHHECKHe JEeKapCTBeHHLIE BeINECTBA M HX MeTa-
GOMMTH, AaHTHOKCH/IAHTbI, CHHTETHYECKHE KPACHTEIH, CHHTETHUCCKUE
- TTONIHMEPH!, NPOMEXYTOUHblE NPOAYKTH M PA3MATYHTEAH H T. 1.
PaccMoTpers MeroaukH XpomaTorpadupoBaHHs ECEX ITHX COe/lH-
HeHHA MBI, 6eayc0BHO, He cMOxeM. MB NepeuHCIHM JHIOL HaH-
6oJiee BaxHBe PaboTLL B 3TOH 06ACTH M NPHBEAEM HECKOJILKO HAH-
Gonee HarMAAHBIX IPHMEPOB XPOMATOrPadHPOBAHHA HEKOTODPHIX
I'PYIIN coelHHEHHH,

Beuepkosa u Ap. (cm., ranpumep, [78, 134, 135]) ncemepopamnu
‘BX MHOrouHC/IEHBLIX JIeKapCTBEHHBIX CPEACTB H HX MeTaGOoJHTOB.
[Tontopky nurepatypnl mo BX NeKapeTBeHHNX CPEACTB MOKHO HAll-
TH B MoHorpagun Maneka [76]). Cpeiu MHOrouHcJeHHBIX cTaTefi,
NOCBALLICHHBIX XPOMATOTPAaHK JeKapCTBEHHHX CPEACTB, MPUBeAeM
B KayecTBe nprMepos oB63opht LluM6ypu [27] u Bnamxexa u Crei-
ckana [11}, B xoTopuix pacematpusaercsi BX ¢denornasunos. ®e-
HOTHa3HHBl — CHJIBHBIE OCHOBAHHA, B HEAHCCOUHHPOBAHHOM BHIE
OHH JHNOGHNLHE, [03TOMY JJf HX XPOMaTOrpadHpOBaHHS NPHUIOA-
Hbl ofpamenno-(asnble cucreMbl. OIHAKO ¢ 3TOH JKe LEJbI0 MOKHO
TAKXe IPHMEHATh BOAHHIE PACTBOPHTENH, COAEPXKAIIHe COMH (CM.,
HanpuaMep, [81]). Cpeau ny6aukauufi mo xpomarorpadun Moue-
FOHHEIX CPEACTB CJEAYeT yKasarh cTaThio Afama u Jlannepa [1].
DTH aBTOPH NPUMEHAJH XpoMaTorpagHpoBaHHe Ha Gymare, mpomi-
TaHHo# (OPMAMHELOM, MOABHKHOA $asoli cayXHaa cMech XJIOpO-
dopm — n-amunosuit coupr (4:1). Yaur u zp. [139] xpomarorpa-
tupoBa/ii nunepasHHOBHE I/IMCTOTOHHHE JIGKAPCTBEHHLIE CPEACTRA.
O cyanoHaMBAax yKe roBOPHIOCE B Pasfene, MOCBAIIEHEOM CEpY-
COAEPXAUIUM COEAMHEHHAM. 3llech CJeAYeT YKa3aTh eL[e CTAThbIo
T'ap6epa u ap. [41], HcnoOABL3OBABIEX AN PasecHHS ozHotasHe
BOJIHbIE CHCTeMH! (HanpuMep, cMecs 0,2 H. pacTropa uutpara HaTt-
PHSl H pa3baBIeHHOro aMMHaKa), a IJs OGHADYIKEHHS — peareHt
Opanxa. dar-Jlapasy u Mo6apax [35] xpomarorpaduposasm an-
THAGMPECCAHTH M NPOTHBOIACTAMHHHHE JIEKADCTBEHHBC CPEXCTBA
Ha M3TOTOBJEHHOH H3 KapGOKCHMETHALEMAIOIO03E HOHOOBMEHHOR
Gymare . (CM 82), npuMeRsis pasnuuHbHle CHCTEMW PacTBOPHTeNeH.
Xpomarorpagus JICI M APYIHX NpPOH3BOAHMX JH3EPIHHOBOR KHC-
JIOTH paccMatpuBaerca B cratee Kiapxa [28].

IIpa xpomarorpadupoBaHun CHHTETHIECKHX KPACHTEJeH He Tpe-
6yeTcs crenuanbRoro o0HapyKeHHs, TOCKONLKY OHH XOPOLIO BHIHLL.
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Ha GyMare. OTH cOeJHHEHHS OTHOCATCH K CAMBIM PasiduyHbEIM
CTPYKTYPHBIM THIAM, H MBIl OFPaHHYHMCA JHIIb TEM, UTO [PUEBELEM
JHTepaTypHble cchliku [20, 32, 42, 44, 45]. OTHOCHTENBHO HeJaBHO
Aner {[3] omy6nmkoBaa craThio MO MeTOZaM OOHAPYXKEHHS aHTHy
OKCHJAHTOB. ,

3.11. BYMA)KHASI XPOMATOTPA®HSI HEOPI'AHHYECKHX
COEJIMHEHHUH

M. TENTMAHEK

B nocnepune aBaguarh Jjer BX sapekoMeHAoBRaNa cebd Takxe
Kak 3p¢eKTHBHHI MeTOJ pa3jeneHHS HEOPraHHYCCKHX cOedUHeHHi.
O6 3TOM CBHIAETENLCTBYET MOABJeHHe OOJBIIOrQ YHCAa CTATEA H
paza Momorpabuit :[50, 51, 72, 73, 74, 84, 102]. Yame Bcero BX
NPHMEHATCS JJ8 KOMHUECTBREHHOTO MUKPOAHa H3a cMeceli HOHOB,
BHeJIeHHST U3 cMecell onpeleseHHBIX HOHOB H HX HIEHTHOHKALHH,
a Tak¥ke AJH HCCJAEJOBaHHA M HNOJYYEHHA KOMIJIEKCHBIX HeOpraHd-
uyeckux coeiauHeHnii. CKOPOCTh NepeMelieHHs HQHOB B JAHHOW Xpo-
MaTorpaHueckKol CHCTEMe 3aBHCHT OT 3JEKTPOHHOH CTPYKTYPHL,
pasmepos, 3apALa H CTENEHH COMLBATANUNH, NOTOMY YTO OT 3THX
NapamMeTpPoOB 3aBHCHT XapakKTep 4UaCTHI, O00PA3YEeMBIX 3THMH HOHA-
MH, H, CIeIOBATRNBHO, TaKKe KOPMHUIHEHTH Pacipe/leneH|s HOHOB
Mex1y ofieumu (aszamu.

HeopraAHueckHe coelHHEHHR dalle BCET0 AHAJH3HPYIOT MeTo-
JOM pacmpeneNuTeNLHOA xpoMarorpa(ud Ha Henponutandoi Gyma-
re, NpHYEM poOJb HeNOIBHXKHOH ¢azel BumnonaHaer poja, O6nuHo
OCHOBHEIM KOMIIOHEHTOM MOJIBHKHOH (aswl cayXur xakoi-nubo op-
raHHYecKHNl PacTBOPHTRNb, COAEPKAUMUN B cOCTABE NOJAPHOH rpym-
OBl a30T WJIH Kucaopoi. IIpw paspeseHHH KATHOHOB K TOLBHMKHON
aze yacTo A0OABAAIT KOMOIEKCOCOOPA3YIOMIHE PEAreHT, HATPHMED
raJoreHOBOLOPOAH, (eH30nAaleToH H T. . DddekTHBHOCTL pasfie-
JeHHs KATHOHOB 34BHCHT OT YCTOHUHBOCTH KOMRJIEKCOB, HMX (haso-
BOI'O PABHOBECHH, a TAKXKe OT KHHETHKH uX 06pasopannd. B nocael-
Hee BpeMs CTAJH IHHPOKO IPHMEHATE HOHOOOMEHHYIO OCa/IHTEJNBHYIO
xpomarorpaduo. s 5THX THOOB XPOMATOTP2diiM  HCHOAB3VIOT
NpONMUTAHEYIO KJAH XHMHEYeckHu o6paboraHByio GyMary. [loMHMO HMe-
WIIHXCS B NMpolaxe MapoK HOHOOOMeHHOH OyMarH, HCOOAb3VIOT
TaKxe GyMary, cOeUHaNbHO NMPONHTAHAYH JKHAKHMHM HOHOOOMEHHH-
K4MH, HaOpHMED TPH-H-OKTHJAMHHOM, HEOPraHHUeCKHMH HOHOOO-
MEHHMKAMH, Hanpumep docdaroM [IHPKOHHES, OPraHHYECKHMH
KOMIEKCOOOPA3YIOIIAMA H OCaXAa0IHMH PeareHTaMH, HanpHEMep
OKCHHOM H T. 1. B KauectBe nmoasuxuol (aszsl HCHOAB3VIOT TAKKE
BOJHLIE PACTBOPH, YacTo ¢ N0BGABKOH KOMILIEKCoOODasyioniux pea-
TeHTOB. :

Meroanka 5M0APOBAHHS NOXOXKA HA METOLHKY 3JIOMPOBAHHSA
OPraHHYECKHX COEJHHEeHHH: gallle BCEro 5TO OJHOMEPHOE BOCXOAA-
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mee amonposande, OGBIYHO XOCTATOYHO 3JIOHpOBaHHe Ha HeGOJb-
WOM paccTosHWY. Jlas KauecTBeHHOTC aHasH3a OPHIORHA KPyro-
Basa xpomatorpadus 6aarogapsa GBICTPOTE MPOBEJCHHA XpOMaTOoTpa-
$HPOBaHMS M BO3MOMKHOCTH OOHAPYXREHHA ¢ NPHMEHEHHEM PA3NHY-
HHIX pearedtor. B sToM MeToze HeHTPHDYTHPOBAKUEM MOXKHO YCKO-
PHTL IpPOABHkeHHe smioenTta. Hssa pasfeieHHsS MHEPOTPaMMOBBIX
KoJHuecTe HauGoJsee yaoOHBL copra OyMard, 3KBHBAJIEHTHBIE I10
TOJILKMHE JHCT4d H CKOPOCTH NOogkeMa pacTBopHTens Oymare Bar-
man Ne 1. Jus KoJHUeCTBEHHHX paGoT HeoOXOAUMO HCMOAb30BAThH
npeABapHTENbHO MPOMBITYIO OyMary, ocBOGOKAEHHYIO OT OGBIUHHIX
meoprannyeckux npumeceii (Na, Ca, Mg, Cu, Fe).

MeTonn 06HApYKeHHST HOHOB MOXNHO PA3JENHTh HA XHMHUYECKHE
# (u3nveckue. Haa xumuueckoro ofHapyXKeHHsA HCHOJB3YIOT pea-
TeHTH, NpPHMEeHgeMubleé B KAaueCcTBeHHOM HEOPraHHUGCKOM aHalH3e.
PazjeseHHpie HOHK MOKHO 0OHAPYKHTBE € NOMOIILID YHHBEPCAIb-
HEIX P€areHTOB, BCTYNAKLIHX B XapaKTePHLIE PEAKIHH ¢ HCC/AeN0-
BAHHBIMH HOHaMH; [IJs pa3jeNeHHs HHAHBHIYAJbHHX HOHOB H MOI-
TBEPXACHHA HX HaJHUAS MOMKHO NOJAb30BATbHCA H3OHpATENbHBIMH,
uik crenndUyecKHMH, peareHTaMmu. Jas ofHapyxXeHHd NpHUrofeH
PS4 peareHTOB, YKA3aHHHIX B MOHOrpadAsX, NOCBAILEGHHBIX KauecT-
BeHHOMY aHajusy MerogoM BX [36, 93, 124]. Oco6eHHO uyBCTBH-
TeJhHH OPraHHUeCKHe pearcHTH. [Ipeden oOHAPYXKEHHA OpraHHue-
CKHMH peareHTaMu coctaniger (0,1 MKr, eCIH HCIONB3YeTCs I BeTHad
pearuus, u 0,01 MEr, ecan npoAyKthl pPeakIHH (JIYyOpecHHpyIoT.

Mz uucna ¢uapdecknx crmocoboe ofHapyxXeHHA HauboJgee uyB-
CTBHTEJABHB pafHOMETPHUYECKHe MeTOAH, KOTOpBle IPEXAE BCEro
yA06HO TPHMEHATh [JIsi aHalKH3a pajHou30TenoB. IIp obGHapyxe-
HHH HEAKTHBHBIX BEMIECTB HCNOJB3VIOT PEareHTH, colepxamie pa-
auovsoton. Jaa ompeleneHHd MNOJOXKEHAS HOHOB MOMKHO HCIOJb-
30BATb, HAMPHMEP, HUZKO- HITH BEICOKOUACTOTHYI0 KOHAYKTOMETPHIO,
noasporpaduio u 1. m. PUINYECKHe METOJE MOMKHQ TMPEMEHSATH AJA
HEMOCPeRCTBEHAOTO aHanauza xpomatorpamm. Haunboaee ynorpebu-
reqpHa GoTOMeTpHA OOHADYMEHHHX OKPAUIEHHBIX NATEH B OTPa-
MEHHOM HJH NPOXORAIIeM cBeTe. TOUHOCTL ONpeReseRHs coaep-
¥AHHA HOHOB NOBHIILIAETCS, €CJAH 3TH HOHH 3KCTPATHPYIOT ¢ XpoMa-
TOTpaMMbl H aHAJHIHPYIOT 3JK0AT yAOOHHIM H YYBCTBHTEJALHBIM
METONOM, HanpHMep KOJOPHMEeTPHUYECKHM, HJAM METOAOM ATOMHO-
abeopOUHOHAOH CHeKTPOCKONHH,

3.11.1, NPUMEPLI PASINEJEHHA U OBHAPY)XEHHSA
AHHOHOB

IEJJOYUHBLIE METAJIJIBI

Jutul, vaTpufi ¥ KaJEH MOXKHO YeTKO PazlennuTh HAa Heobpabo-
TaHHOH OyMmare B BH/le XJOPHAOB, NIPHMEHAN BOCKOAALICE 3JIIOHPO-
Banue MeTujoBeiM cuHpToM [24] (R K 0,22; Na 0,44; Li 0,72)
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HJH CMeChio aTadoda ¢ Boaoi (9:1) [24]. Kanuit, pyGaanii u nesnii
MOXHO OTLEJATH OAMH OT APYroro IpH SJIOHPOBaHuH (reHOJOM, Ha-
comennbiM 20%-Hof coasnoi kucnotoit [121]. das paszeneHHs
HIEJOYHHX METaJVIOB HCMOAB3YeTC BOCXOAsLlas xpoMartorpadys
Ha TnoJjocke OyMard, nponmtanHofl (ocdomonubraToM aMMOHASR
[2]. Crauana npoby saoupylot pacteopoM 0,1 M a30THOR KHCJIOTH
# 0,2 M purpata ammonns, [Ipu atom neanit u py6uan#i (R; 0,00 u
0,06) orpeaswTca or KaaHsa (Ry 0,27) m cMecH HATpHA H JIHTHY
(Rs 0,73 u 0,78). Jlanee paspesawT NOJOCKY Ha TPH uacTtd. Ha
cpelHell yacTd OPOBOIAT OOHapymKeHHe xaaud. HHKHIOW yacrb
NOBTOPHO XpoMmaTtorpadupynT cmecoio 0,2 M a3oTHOA KHCJIOTH H
3,5 M muTtpara aMMouus, 9To6H oTAeAdTh He3ud (Rf 0,1) ot pyGa-
ausa (B; 0,6). Bepxmwowo vacTh moBropHo xpoMarorpadupyior 96%-
HHIM 3T2HOJOM, 4TOOHW OTHeJHThH HAaTPEM or aAuTHA. lllenouunie Me-
TaJAsl O0HAPYKHBAWOT, HANPHMED, ¢ MOMOLIBID BHOJIYPOBOH KHCJO-
TH MJH, €CAH OHH OLIH pasfeneHH B (popMe XJOPHAOR, HHTPATA
cepeGpa. BrojypoByio KHcJOTY HenoabsyoT B BHAe 0,1%-noro pac-
TBOpPA; NMOCAe OMPHICKHBAHUA XPoMaTorpaMMy HarperatoT npu 60 °C.
Ilpu 3toM nATHA HaTPHEA H KaJHA OKPALIHBAIOTCA B (GHOJCTOBHIH
HBET, NMATHA JHTHS — B KPacHO-(HOJEeTOBHIH. DTOT PEATeHT OKpa-
UIHBAaeT TAKXKEe ISATHA Psfa Bpyrux merannos. OGaapyxeHHe ¢ Io-
MOlUBI0 HHTpaTa cepefpa HOCHT KOCBeHHHIH XapaxTep: obGpasyio-
wmafics XnopAg cepebpa TeMHeeT Ha CBeTY,

INEJIOYHO3EMEJILHBIE METAJJIBI

Honm Ca, Sr, Ba » Mg MOXKHO ueTKO pasfeaHTb METOAOM KPy-
rogol xpomarorpatpuy Ha HeNponHTaHHOH GyMare NPH 3JI0HPOBA-
HHM CMechio MeTaHoJa H 3TaHoaa (1:1) u oOHapyXuTb, HanpH-
Mep, ¢ HOMOLIbIO BHOJYDPOBOH KMCJOTH HAH 8-OKCHXHHOJHHA [6].

HHUXEJD, KOBAJIBT, MELLb

3Ty cMech 3JIEMEHTOB YAAeTCsi WeTKO PA3AeJHTL Ha HENpONUTaH-
HOR GyMmare, HJIOHPYSA €€ CMEecAMH DPACTBOpUTENeH Ha OCHOBE KETO-
Ha HJH TeTparuapodypada ¢ foGaBKOR COMAHOH KHcJaOTH. [logBHM-
HOCTH BO3PAcTaeT ¢ yBeJHUeHHeM CTAa0HJBHOCTH XJOPOKOMIJIEKCOB
g caenyromeM nopsgke: Ni<ZCo<CCu; HEKeJb 0OBHYHO OCTAeTCA ¥
craproBofl quHuH, JIpaMepH 2¢(PeKTHREHX PacTBOPAKUIHX CHCTEM:
‘aneToH — 6 H, consinag kucaora (19:1) [140] uam ameroH — Oyra-
HOJI— KOHIl. COJAHag KHCJIOTa — auneTHnanerod (28:15:6:1)
[133]. O6mapyxenne Jayuile BCEro NPOBOJHTH ONPLICKHBAHHEM
0,5%-8EEM pacTBOpOM pyGeaHOBOrO BOJOPOAA B 3TaHOJE H TMOCHAE
ONPHCKHBaHHS MOAEPXKAaTh XPOMATOTPAMMy B Napax aMMHaka,
‘B peayaprarte nATHA HAKeJA OKPAillABAIOTCA B CHHHH IBET, NMATHA
KoGasnbTa — B JXEATO-KOPHUHERHH, NATHA MEAH — B OJIHBKOBO-3eJe-
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Hblil. DTOT MeTox OGHADYXEHHS HPHIOASH TAKKE AJA KOJHYUECT-
BEHHOrO ONMpENeIeHHs, HanpHMep, KoOalsTa B CHJABAX NOCPeACT-

mwm_wueoaozmegmmoxoﬂo CPaBHEHHA IsITEH NPOOH H  CTAaHZapTOB

HHOBHH M TAHTAR

JTH 37eMeHTH AYYile BCEro pasjenaTs Ha HenpoOHHTARHOH Oy-
Mare 8 BHAE QTOPHAOB, 3J0NPYsa NPoGy oLHOR H3 CHAEYIOLHX JBYX
PACTBOPSIOIINX CHCTEM: AHSTHIKETOH, HACHIICHHHH BOAHHIM pac-
TBOPOM 2,2 H. NNTaBHKOBOH KHCJOTH, 2 H. a30THAS KHCIOTa (Ry:
Nb 0,55; Ta 1,0),1[80] mau cmecs 100 mx METHIH30OYTHIKETOHA C
3 Mo 40%-HOl MIABHKOBOR KHCJIOTH (Ry: Nb 0,1; Ta 0,87). Pas-
AeJNEHHE BO BTOPOH CHCTeMe HCUOJIL3YIOT TakKKe s KOJHYeCTBEH-
HOro ONpejencHHs O6OHX 3JIEMEHTOB B CTAJH, CHAYANA XHMHYECKH
BLIAGJIAIOT 3TH 3JEMEHTBl B BHJE OKCH/OB, KOTOPHE 3aTeM [ePEBO-
AAT BO (PTOPHAH H PasfelsOT XpoMartorpadHueckH. O6HapyXHBaTDL
H KOJHTECTBEHHO ONPENENATh 5TH SJEMEHTH MOXKHO, HaNpHUMEp, C
noMowbio 8-OKCHXHHONHAA [111]. :

PEJIKO3EMEJIbHBIE METAJIIIH

O1u saemeHTH HamGosee 3¢deKTHBHO yAaeTcd pasneauTh Ha
Gymare, IPONUTAHHOH HOHOOOGMEHHHKAMH HJIH HUTPATOM aMMOHHA.
Ha chubnoxucnofi kaTnoHOOGMeHHON Oymare Sa-2 moxHo pasge-
AUTE JAHTAH, NEPHH H HEOAUM METOAOM IEHTPH(YKHON KPYTOROH
Xpomarorpagpuu, UCHIOJB3Ys AJs IIOHPOBaHAA 0,4M pacTBop TJH-
konara (pH 3,75) [54]. Cmecs Ce, Pr, Nd, Sm n Gd pasaeasior
Ha aHHOHOOGMeHHOH Gymare BatMan DE-20 0,15M pacrsopom asor-
HOH KHCOTHL B 999 -HOM MeTamoje (Rs: Ce 0,06; Pr 0,12; Nd 0,21;
Sm 0,40; Gd 0,60) [23]. dnsa pasgenenus 10 PEIKO3eMeNbHBIX 3J16-
MEHTOB H HTTPHA HCNOJBL3YIOT GyMary, nponuTaHuyio 109%.-HuM pac-
TBOPOM HHTPATAa aMMOHHA. DJIIOHPYIOT NPo6Y CMEChI0 AIETOHA H
Spupa (1:1) c go6aBkaMu pPoiaHHAa AMMOHHS H CONSHON KHCJIO-
TH, a OOHApPYXHBAIOT ONPLICKHBAHHEM HACHIIIEHHBIM pPaCTBOPOM
aansapuaa B 96%-uom cnupTe. Tlopanok pacnosoxesus nsTen sie-
mmmeom ooomwmeosm%me NOPAAKY BO3PacTaHHA HUX ATOMHLIX Macc.

CAHUHRABL Iy yBeqWuuBaioTCs B pany La 0,08; Ce 0,11; Pr 0, H
Nd 0,20; Sm 0313 Gd 0.44; Y 0,40, vvw 0,50; Er 0,56; Yb w%.
Tm 0,90 [71]. o T

TOPHF, YPAH, JIAHTAH

@ozm_.nv 9THX SJIEMEHTOB MOXHO Pa3/ieNUTh Ha Gymare, NPONHTaH-
HOH TPH-H-OKTHJIAMHHOM, 3JOHPYS npofy 2M pacrBopoM Hu
ammonns [22]; {Ry: Th 0,10; U 0,51; La 0,87). P P Tpara
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BBEIAEJAEHHE OJHOTC WM ABYX 3JIEMEHTOB 13 CMECH

Hdasg sTofi menu HCmosib3ywT roHooOGmenuyio Gymary. Iepma
[112—115] npeanoxkHsn Anga U3OHPATeNbHOTO BHIGEACHHS DasaHY-
HBIX KATHOHOB D7 SAKHPVIOIIHX DACTBOpHTeNeH, NPUMCHHMBIX B
COYeTAHHH C ONPeIeJeHHBIMH MapKaMu HOHOCOMeHHOHW Gymarm.

3.11.2. NPHMEPDBI PA3JEJIEHHS H OBHAPY)XEHHUS
KATHOHOB

CsecH aHHOHOB OOGBIIHO PasfensioT B BHAe HaTPHeBhIX coJefl.
Ecau B npofe coOmepiKATCH KATHOHH, MEIUIanllfe PasaeteHHIo, TO
CHAYaJMa HYXHO 3aMECTHTh HX Ha KATHOHOOGMEHHHKE HATpDHEM.

TANOTEHHIbI

Jasi pasneneHds HA HeNPONHTAHHON GyMare NPHCrOAHB PacTBO-
PHTEJH Ha OCHOBE aleTOoHA HJH INHPHAMHA H BOABL; NPHMeHAd BOI-
HYI® NOJBHKHYC (asy, MOXKHO DPasie/JHTb TaNOTCHHAB Ka Oymare,
TIPONHTAHHOH CHJIBHOOCHOBHEIM AHHOHOOOMEHHHKOM HJIH COJBIO Ce-
pebpa. B rtaba. 3.20 npuBesenn xpoMaTtorpaguuecKHe CHCTEMEl H

BeJHYHHEL Ry
Tabauya 3.20
BeauuuHel Ry rajoresuj-HoOHOR

ALieTOH — BOJA TIupuAHH — Boja | AIETOH — IUpH- IM KNO:2
AnnoH (4:1) [17] (9 1) [17] (Jui - dond, 494
®ropun 0,25 0,0 0,0 0,66
Xnopun 0,50 0,23 0,20 0,43
Bpommn 0,61 0,47 0,36 0,12
Hopmug 0,77 0,72 0,69 —

& Honoo6MeHnan GyMara amGeprut SB-2.

XJ/IOPHUI, XJIOPHT, XJIOPAT H INEPXJIOPAT

ITH aHUOHB MOXHO PA3JENUTL CAENYIOMUM 3/IOHPYIOIHM pac-
TBOPHTE/IEM: 2-TIPONAHOJ — BOAA -— MHPHAHH -— KOHIL. aMMHak (15:
12:2:2) [62] (R Cl— 0,25; ClOg- 0,36; ClO;~ 0,54; ClOs— 0,71),
Honwl xnopa ob6rapyxusaior B Buie AgCl, ClO;~ u ClO;— — au-
dennnamanom, ClOs~ — MeTHACHOBOMK CHHBIO.

DGOCDATHI

. Pasnenenne opro-, nupo- u tpudocdaros, sHCHHX noNHbOCHa-
TOB H MeragpocdaToB B BH/IE HATPHEBHIX cojefl MOKHO TPOBOIHTDL
Ha HENpONUTAHHOH Oymare, IPUMEHSS AJA DJIIOHPOBAHHA CHHPTO-
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Tabauya 3.21
Bennunnn R; docdar-nonos

| I f ]
Ko U U N S N B O (O R
e | 2SSl gl 2] el ¢ || <
=7 ¥ =9 A =9 =9 a a9 =B}
C, 0,66 0,44 | 0,29 ]| 0,17 | 0,11 | 0,07 0,04 0,20 0,08
Om 0,7310,60 10,380,256 ]| 0,18 0,13 0,09 0,21 0,13
C, 0,790,681 0,58 | 0,47 | 0,36 10,25 0,15 0,39 0,22

8 C, 75 Ma HM30UPONHMOBOrO cNHPTA, 25 MA EOOM, B T TPHXJOPYKCYCHOH KHCXOTHI,
0,3 ma 26%-Horo ammmEaka .[34]; C;— 70 MJa mzonponuaosoro conupra, 10 ma poaw, 20 ma
20%-Holt TPHRANODYKCYCHOR KucACGTH, 0,3 ma 25%-HoTo ammuaka [127]; C3— 60 mMX meTaHONa,
10,3 M pacTBOpA TPHXAOPYKCYcHOR Kucaorh (100 r wkucaoTu+22,7 ma 256%-moro aMmuuaka+t
-+500 Ma Boam), 6 MaA pacTBOpa YKCYCHOR KHCHOTH! (20 MJA JelaHofi YKCYCHOR KHCJIOTH Ha
80 ma Bogs) [97].

BHI€ PACTEODH TPHXJOPYKCYCHOH KHCAOTH., IIpHMepPsl 3MAHDYIOUINX
cMmecell u anadeHus Ry npubeieHnl B 1afa. 3.21. O6HapyRKUBAIOIIHM
peareHTOM CAYXHT | % -upfl pacTeop Moaubrata aMMmonud, K 100 Ma
KoToporo fo6aBiadnt 5 ma 60%-soli xaopuoft H 1 MJ KOHUEHTpH-
poBaHHOH cOMAAHO# KUCAOTH. [locsie ONDHICKHBAHHA STHM pearem-
TOM XpoMartorpaMmy cywart npu 60—70°C, uTo0ul HAPOAHIOBATE
noaugocharel go oprodocharos. CHHHe nATHA docdapHOMOarGae-
HOBOH CHHH MOABJAKTCH HAH nochae Y@-ofnyueHHS, TPOACIKAIN-
IEerocst B TeUEHHE HECKOJAbKHX MHHYT, HJH IOCJAE BOCCTAHOBJCHHS
xnopuaoM onosa(ll). KoanuecTBeHHEIE ompeleieHsss [IPOBOILAT
KOJIODHMETDHUYeCKHM MeTOJIOM Tioc/ie SKCTPATHPOBAHHS MSATEH C
XPOMATOTPAMMEBL

3.12. KOJIOHKH C HEJJII0J030H

XpomaTorpadis Ha KOJOHKAX, 3ATMOAHEHHHX IEJJION030H, MOU-
TH LeJHKOM YTPAaTHJA CBOE 3HAYEHHE, H B HACTOSINEE BpeMfA e
NOJB3YIOTCA JHWL B ocofblx obcroATenbcTBax. B aTHX ciayuasx
NPHMEHSIOT FJAABHEM 00pa3cM YHCTYIO TOPOIIKOOGPAZHYIO LEJLTIo-
Jao3y npoussoiacTBa $pHpME Whatman. Oua cayxur mocureneM He-
noxsuxHol (aswm. Henoasumuyo dasy QHKCHPYIOT Ha HocHTeJe,
HATIDMMEDP TNOCPEACTBOM NPOIHTKH, KOTOPYIO NPOBOJAAT HAH TMepen
HAOHBKOH KOJOHKH, HJH YXe HeNOCPeACTBeHHO B KOJOHKe. B mo-
CleJHEM BAPHAHTe XKHIKOCTb, OOpasyIOHIYI0 HenG/BHUKHYW ¢aay,
NPOIYCKAKT YePe3 3al0JHEHHYIO KOJIOHKY, a H3OHKTOK IPONHTLIBA-
IOIlel KHAKOCTH (HEMOZBHXHOA (pas3sbl) BLITECHSIOT 3ATEM I0/IBHMK-
HOfl ¢asofi. OfHaKo NpeABapHTENBHO HEOGXOLHMO B3aHMHO HACH-
TuTk 06e ¢asu. XpomartorpadHpOBaHHE MOXKHO HAUHHATL JHIMD

10°
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[oCJe TOro, KaK H3 KOJIOHKH HAa4HeT BLITEKATb YHCTas MOJBHKHAA
dasza. HabuBKy KOJIOHKH OGBIYHO NPOBOJAT, VILIOTHAA HeGOMbLIHE
KO/IHYeCTBA CYXOT0 LE/JIOJO3HOTC MOPOIIKA MNepdOPHPOBAHHEIM
HopHiHeM. JTY e ONePANHI0 MOMKHO IPOBOJHTL H B KOJOHKAX, 3g-
MOJIHEHHBIX PACTBOPHTEIEM,

®upma LKB-Produkter AB (Crokronnm) nocrasiser moj Ha-
"3BAHHEM «XPOMAKC» rOTOBLIE KOAOGHKH C LEJ/UIIIO30H (HalpHUMep, B
BHIE PYJOHOB XpoMmarorpaduueckofi SyMardi B OOJH3THACHOBOH
00epTKe), KOTOPLIE BCTABJMIOTCS B ABYCTEHHYIO PyOailKy ¢ HAPYHK-
HOI CTEHKOH H3 CTa/lH H BHYTPEHHEH M3 PE3HHHL,

[Tockonbky B HacToslllee BpPeMs B NPOAAXY HOCTYNAKT GoJée
OJHOPOAHHIE H XHMHYECKH YETKO OIpeje/eHHLIe CHHTETHYECKHE Ma-
Teprajau, obnajawliue Gosee Y3KHM paclpeiejeHHeM YacTHI[ HO
pasMepaM, ueM UEANIJ03a, TO Jyulle B KAYECTBE HENOABHKHHX
(as uaH HOCHTEJEH HCIOJIBL30BATL 3TH MATEPHAJEl, HANpUMEp ce-
¢anekcn. B Hacrosiuee BpeMs KOJIOHKH C IeAI[0JI030# NOYTH HE
DPHMEHAIOT A AHAJIHTHYECKHX LeJell; 3TOT BHZ XpoMaTorpadud
TOJHOCTRIO BHITCCHHA BHICOKO3D(EKTHRHAN KHIKOCTHAs KOJOHOY-
Haa xpomarorpadmsa [31].
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Faaea 4. AjcopGuuoHHash KoJOHOYHas
Xpomartorpadus l

a=r

O. MOTJI, J1. HOBOTHBIH S

HHeTHTYT oprannyeckoil XHMHH H GHOXHEMHH
Uexocnopankoii Akagemun nayk, [Npara

4.1. BBELEHHE

Ancop6unorHast xpoMarorpadus, crapefiuni xpoMarorpagHue-
CKHH METOJ, BeJleT CBOe HATAN0 C KNACCHYECKHX HCCaeloBaHui Lipe-
Ta [43, 58]. B TeueHHe MHOTHX JIeT €€ LIHPOKO HCMOMNB3OBAJH Aas
pasjelienud PasMHYHBIX MATEPHANOB, rJIABHHIM 06Pa3oM CIOMHHX
cMecefl TPHPOAHBIX coefWHeHHA. MeToloM npossuTenbHON XpoMa-
TOrPaHH MOXKHO TMPOBOXKTbL PA3A€JNEHHE OT MHJLIHTPAMMOBHX A0
TEKTOTPAMMOBHIX KOJIMYECTB BEIECTB NPH MATKOM DeXHMe H HC-
NOJNL30B2HHH HECJIOKHOro JaboparopHoro o6opynosakus. B nocnen-
HHe JABalnaTh JeT GLICTPO PasBHJIHCh H IMOMYUHIH LIMPOKOE pac-
npocTpaHerHe APyrHe XpoMartorpadHuecKHe METOLE, TaK YTO 3Ha-
HeHHe aACOpPOUHOHHOK XpoMmaTorpaduy OfHO BpeMs CYIIECTBEHEO
YMEHLIIHJIOCh, OZHAKO B IIOCJAENHEe BPEMA HHTEPeC K Heil BHOBL
IIOBLICHJICH, B NEPBYI0 ouepeinb G/arolaps Pa3BHTHIO TEODHH H CO-
BEPIIEHCTBOBAHAIO HHCTPYMEHTAJbHOTO OCHAIIEHHsi ra30BO# XpoMa-
Torpadui. IIpuMepHo AecATh J€T HAasax GHIAH MOJYYEHH MoAuGH-
UHPOBAHHEIE a4COPGEHTH, ofecmevnBalOmMe OHCTpOe H DHEKTUB-
HOe pasjiesleHHe, Pa3paGOTaHH HOBhie CHCTEMBl JETEKTOPOB A4S 06-
HapyXeHHs BEHIECTB B 3J10aTe, a TAaKXKe anmapatypa AJad aBTOMa-
THYECKOR PEerHCTPAlMH XoZa IHpolecca pasjedeHHs (KaK H B
IOKX)*. ) _

B urore 6usa paspafoTana xpomatorpadHs BHCOKOrO naBJe-
HHS, KOTOpas B HACTOfLlee BpeMs npeAcrasider cololl Haubojee
'TPOTPECCHBHHIH METOA pPasjeieHHA. ITHM METOAOM JOCTHrAeTCH
sddexTHBHOE paslleneHHe MHKPOPAMMOBHIX KOJHYECTB cMecedl co-
eluHeHn#t TpH paspewaiomiedt cnocobuocrn B 3—20 pas BHIle pas-
pemanomed cnocoGHOCTH TOHKOCHOAHOR xpomatorpapun (TCX), a

p .. OmaEmnwmmquo nomvamE_Emoaommmnnm=mqmmcwxvozso%me:max.w
Tabn, 1.2 :
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TIPOH3BOJAHTENLHOCTL KOJOHOK CPaBHAMA ¢ IPOH3BOLHTENBHOCTHIO
HacanouHblX KoaoHOK gas IJKX. Ilas paszenenus tpeGyercs Bcero
HECKOJIDKO MHHYT, H NOJyYCHHBIC KOJHUECTREHHbIE XapaKTEPHCTHKH
pasfeneHns OTAHUHO BOCNPOH3BOAATCA. TakuM oO6pasoM, XpOMAaTo-
rpadus BEICOKOrO JaBJCHHS, HECOMHEHHO, HauGonee 3(h(eKTHBHEIA
METON AHANHTHYCCKOH XHMHH. ITOCKOABKY H3 BCEX M3BECTHBIX CO-
efuHenui npumepno 85% HenmeTyynm MIH TEPMHuECKH HecTONKH, cpa-
3y CTAHOBHTCH OYEBHIHO, HACKOJLKO HIUPOKOH MoxeT OuTh 061acTh
NPHMEHEHHS 3TOH HaMGoJee COBPeMeHHOA Pa3HOBHAHOCTH aacop6-

_qHouHOH XpoMarorpadrd. O6buEas afcopOIHORHAH XpoMaTorpa-

¢Ha Bce emle COXpaHAeT cBoe 3Hauende B (GOPME PABHTAUHOHHOM
Pa3HOBHAHOCTH 671arofaps MpocTOTe TeXHHKH 5KCICPHUMEHTa B 60Jb-
IIOA MPOH3BOAHTENLEOCTH (0 MPHMEHEHHH 3STOrO MeTOAa CM. B
[18, 90]).

4.2, AICOPBEHTDI

4.2.1. OBILHE CBOMCTBA AICOPEEHTOB

Pasjac/cHHe coefnHeHHE MeTOIOM aACOPOIHOHHON XpoMaTtorpa-
¢BEE (cM. ra. 1 u 2) B NPHHIHIE BOSMOXKHO K3-32 DA3JIHUEA B PaB-
HOBECHOM pacnpefie/ieHHH KOMIOHEHTOB CMeCH MeXAYy HenomBHK-
#oii ¢asoil (apcopbeHTOM) H MOABHKHOK KEAKOH (asoill {T. e. auo-
Hpywoulell cHeTeMOH), He CMELIHBAIOIIMXCA MeXAY coboi.

XapakTep H HPOUHOCTL aACOPOLHMH CYIIECTBEHHO 3ABHCAT OT
npHpoALl afAcopOeHTa, XHMHYECKOTQ COCTaABa ajfcopOHPYeMOro Be-
[LeCTBA M NOABHKHOH (asH.

BemecTa, npHMeHdeMble B KayecTBe afcOPOeHTOB, HOJKHE
YAOBJETBOPATL HECKOJBKHM OCHOBHbLIM TpeboBauusiM. Tak, oHE He
AO/DKHEL PACTBOPATbCA B XpoMaTorpadHYecKHX PaCTBOPHTENAX,
ROMKHBI OHTL XBEMEYECKH HHEPTHH 110 OTHOWIEHHIO K 3JIOHDPYIOLIHM
CHCTEMaM H XpoMaTtorpagupyeMbM COSAHHEHHAM M AOJKHB 06.a-

Tafiauya 4.1
OcHoBHHe ancopfeThl Kaaccuueckoi X
: ¥,
Ancopser | momepmmoct, | UE e T
ME/T
_Crikareab 0,04—0,5 400---600 3—10
OxcHI aNOMHHHA 0,04--0,21 70—200 6—15
. - CHETEeTHYeCKHI CHAHKAT MArHHg 0,07—0,25 300 —
AXTHBHAH IpPEeBeCHHA YTOIb 0,04—0,05 | 300100 24
Tonnamun 0,07—0,16
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Pasmepr: wacTHL, onpepeisieMbie CHTOBHM AHAMM30OM [0 CTAHAAPTAM pAAA CTPaH,
H HX METpHuUECKHH SKBHBAJEHT

AaTh BHICOKOA aJCOPOHUOHHOA CHOCOGHOCTHIO, OOGPAaTHMOCTL Aaf-
COPOUMH NPH 3TOM JIOMKHA COXpaHAThCs. IIpomece yCTaHOBACHHS

PABHOBECHS, ONPEAE/AEME MONEKYAAPHOR AHQQYsHCH, LOMKEH D TR TR | o 5o 0 Grawxaps @PT. | Suonciut cran- | Merpuue-
IPOHCXOAHTL BO3MOXKHO GHICTPee, j1 IPH HTOM TeucHHe JKHIKOH (ha- Toneb A | e meno | DIN 418 mm | wowep cata | | manewt. s
3bl HCPE3 KOJOHKY HOJIXKHO OHIThb 0AHOpOAHHIM. KpoMe TOro, ocH@B-
Hhle TPeGOBaHHA NPeycMATPHBAIOT BO3MOMHOCTL GHICTPOFO H3rO- . 0.037
TOBJIEHHS XPOMATOrPAQHIECKHX KOJAOHOK H BOCIPOH3BOAHMOCTE pe- 400 — - '
3ynbTaToB. Yaule Bcero npuMeHseMbie aacopGenTH (Tadu. 4.1) ume- 325 350 0,045 35 0,044
0T MOPHCTYH) CTPYKTYPY. B 3aBHCHMOCTH OT TOTO, HCIIOAL3YIOT JIK — - 0,050 — -
HX B OOBITHOH TPaBHTAllHOHHOH XpOMATOTpaduH HJIH B COBPEMEH- 270 300 — 280 0,063
HOMl JKHAKOCTHOH xpoMmaTorpadum BeICOKOro nabnemns (JKXBJL}*, _ _ 0,056 _ —
WMM. XaPaKTepH3YIOTCA Da3JUYHEIMH PasMepaMu H CTPYKTYPOH 3e- 930 910 0,063 950 0,063
CrpykTypa mop, pasmepn H (OpPMa YACTHIL - 3TO OCHOBHHE 200 200 — 200 0,074
¢$axTopHl, oupezeswlHe cBOHCTEA Xpomarorpa)HueCKHX CHCTEM. _ -_ 0,080 — -
Paamepnl HacTUIl wacTO yKasLBAaKTCH B TPALHIMOHHON, HO ycra- 170 170 0,090 170 0,088
PeBlIeR HOMeHKaaType; B Taba. 4.2 T pasMmepsl nepepcicHEl B 140 150 0, 100 145 0,105
MeTpHYecKylo cucteMy. Ilopucras crpykTypa uactmi, ajgcoplenta, o5 190 0195
npHMeHsieMbix B ofniunofl JKTX, TakoRa, 4To MOMHMO MaJIeHbKHX 120 120 0.1 ’
[Op, PACNOJIOKEHHBIX HA NOBEPXHOCTH YACTHI, UMEITCA eme ray6o- 100 100 - 100 0,149
KHE IOPH, 3aX0AALIe BHYTPb YACTHIH. JTH MOPHl 32MNOJHEHE! CJI0- — — 0,160 — 0,160
eM AHAKON (askl, uepes KOTOPLIH PacTBOPEHHOE BELIECTBO BHOCHT- 80 85 — 80 0,177
€A BHYTPbL amcopbenta. Jnpdysus BHYTPL 3THX NOP IPOTEKaeT _ 0.200 _ _
OTHOCHTEJILHO MeJJICHHO, B pesy/bTate 0OpPa3yIoTcs LIMPOKHE 30HH, - _
3aMOJIHeHHble aJCOPOGHPOBAHHEIM BEILIECTBOM. STOT HeKelaTelb- 70 72 - 65 0,210
HblH deKT elle 60Jee YCHNHBAETCH M3-32 HENPAaBHAbHOM dopME 0 60 0,250 55 0,250
HaCTHII, HMEIOIUX 33a4aCTYI0 PAa3fAHYHLIC pasMephl, Tak UTO HPHro- 50 52 — 48 0,297
TOBHTE TAKYH KOJOHKY, NMO BCEH JJIHHE KOTOPOH aicopGuus mnpo- _ _ 0,315 — —
HCXO/MJIa OB O/IMHAKOBO, YACTO OYEHL CJAOKHO. MMeHHO 1o 3Tod 4 . 42 0 354
MPHYHHE H 34ACPMKMBAJIOCh PA3BHTHE KOJOHOUHOH afCOpBHHOHHON 45 '
XpoMaTorpaguy, NPeHMyuleCTBA KOTOPOH (6oablias UPOH3BO/IH- - - 0,400 - -
TEJIBHOCTE, NIPOCTOTA XPOMATOTPA(HPOBAKHA) OBLIH U3BECTHH YiKe 40 36 - - 36 0,420
B TeUeHHe HEeCKOJLKHX JNeCsTHJACTHI. 35 30 0,500 32 0,500
Heckonpko ner Hasajq Obin HalifieHbl cn0cOGH NPeoOeHHs 30 95 — 28 0.595
GOJLIIMHCTBA 3THX HELOCTATKOB. B uacTHOCTH, GBLan paspaboTaun 0 630 ‘
HOBLI® THIB aACOPGEHTOB ¢ BHICOKOH pasfe/siomedl cliocoGHOCTRIO. - - : n o
C NOsIBJCHHEM NOBEPXHOCTHO-NODHCTEIX aACOPGEHTOB co Cibe- 25 22 - 2 0,707
PHUCCKOH (QOpMOH YacThil rMyBHHY N0p yAaTOCh YMEHBUIHTL H, Ta- — — 0,800 — —
KHM 00pasoM, CyliecTBEHHO YCKOPHTSH Maccoleperoc. DTH YACTHIH 20 18 - 20 0,841
COCTOAT H3 HEMOPHETOTO fAPA, OOHIYHO CTEKJAAHHOTO, AHAMETPOM 18 6 1,000 16 1,000
16 14 - 14 1,190
* B mntepaType YnOTPeS/AIOTCH M APYTHe HA3BAHHA STOCC THEA XpPOMaTOrpa- — — 1,250 — -
dun, nanpumep BhICOKO3(hexTHBHAA, BEICOKOTIDOH3BOAHTENLHAA HAH BLICOKOCKO- 14 12 -— 12 1,410
POCTHAS MHIKOCTHAS m@oimﬂcﬂﬁmeﬂm. HJH COBpPEMeHHAas XHIKOCTHASA xpoMarto- 12 10 1.600 10,5 1,680
rpagus. Mexaynaponnoe obosnagenne HPLC orHocHTes K CIeYIOIHM IBYM Ha- ’ ' '
3BaHWAM: MHAKOCTHAA XpoMaTorpadus BHCOKOTC NaBleHHs H BLiCOKO3( ek THEHAR 10 8 2,000 9,2 2,000
#HuaKocTHas xpoMarorpadus (BIXKX), .
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Puc. 4.1. Suexrponnste MEkpodoTorpadry MOANOCTEID MOpPHCTHX (4, 8) H moBepX-
HOCTHO-ROPHCTHX (Ne/HKYAApHEX) (6) aacopbentos.

a — Sil-X; & — nepucopf-A; & — nopucTad cdeputeckas MUKPOYACTHUA CHAMKATENS NPOH3BOA-

crBa ¢upmel E, 1. Du Pont de Nemours and Co. (Puc. 4.1, @ © 6 oByGAHROBAHEL ¢ paspete-

HEA n-pa P. 3. Mefilxopca u pezaxTopa International Laboratory, puc, 41,8 —c¢ paspe-
weHus JOx. [x, Kapeaeupa u pegakropa J, Chromatogr. Sci.)

0K0s10 30 MKM, MOKPLITOrO NOPHCTHIM CJI0eM COGCTBEHHO afcopGeH-
Ta (CHJHKareJs, OKCHIa AaJIOMHUHH#) ToamuHOR 1—2 MrM. OHH
Ha3HWBRIOTCA IUAapDHKaMH ¢ nopucThiM cioem (IITIC). IMockoanky
cdepuueckne fApa YACTHL MOrYT GBEITh IOCTATOYHO OAHODOIHE MO
pasMepaM, METONHKA IIPHTOTOBJEHHS OAHOPORHHIX CJIOEB 3HAYH-
TeJNbHO YJAYULUIHIACh M CHJIbHO BO3pociaa 3¢¢eKTHBHOCTL pasgelie-
H#s, ONHAKO B PE3yJbTATe€ JTOr0 OJHOBPEMEHHO . CYIIECTBEHHO:
YMEHbUIHICA KO3 HIHEHT eMKOCTH KoAOHOK (mo 20 pas no cpas-

. BEHHIO ¢ OGHIYHHMH aficopGeHTaMu). DTOT ReJOCTATOK YAANOCH TIpe-
'OfG/AeTh MOCJIEe TOro, KaK GHIJIH NOJyYeHH TaKXe chepHYCCKHe HMeqH-
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KOM TODHCTBHIE HAacTHIB OYeHb MaJjeHbkHX pasMmepoB (5—10 mxMm).
®opMa ¥ pa3MepH HacTHI afcopleHTa NOKasankl Ha pHe.:4.1. Uro-
6bl ofecHeuHTL TedeHHe KHAKOA (asul uepes KOJKOHKH, 3aIOAHEH-
HHI€ TAKHMH MEJKOIPaHyJHPOBaHHHME aAcopOcATaMu [45], Heof-
XOJHMA cHellHa/JbHas aNunapaTypa, NO3BOJHIOIANA NPOBOAHTHL XPO-
marorpadEpoBanHe NPH BHICOKOM JaBJjeHHB., B peaynpraTe GHA
pa3paboTaH HOBHIH MeTOJ — BBICOKOCKODPOCTHOH 3 (eKTHBHOR KHA-
KocTHOli xpoMarorpaduu. IIpuMensass dacTHuH AHAMETPOM 5—
10 MEM, yiaeTcd MOJAYUIHTH ONTHMAJBHOE COOTHOTIEHHE MEXAY Npo-
H3BOIHTEJILHOCTEIO KOJOHKH M JAaBAeHHEM, NPH KOTOPOM e€llle BO3-
MOMHO OJHOPOAHOE 3aN0JHEHHE KOJOHOK. .

[loMuMo 1op, BaxHylo posb HrpawnT ofaajaloluiHe MaKCHMAJb-
HOH 3Hepruell ancopOIHH HEHTPH NOBEPXHOCTH ajgcopbeHTa, Ha KO-
TOPHX IPEUMYIIECTBEHHO AACOPGHPYIOTCH MOJIEKYJBl XPOMATOrpa-
<apyemux Beuiects. Huorga agcopGuHOHHAA CBA3L HACTOIBKO CHJIb-
Ha, 4TO CIOCOOHA BHI3BATbH H30MEPH3AIHI) afcOpOHPYEMEIX MoJe-
Kysn. Ha unreHcuBHOCT: aAcopOu¥H H OPHEHTALMIG afcopOHpOBaH-
HHX MOJIEKYJ BJHSET B3aUMHOE TeOMeTPHHUECKOEe PacliC/OXKeHHe ai-
copOeHTa H aAcopOHpPOBAHHEIX MoJeky . Kamxawi THn agcopbenta
XapakTepusyercs CBOHM OCOOEHHHIM FEOMETPHYECKHM DAaCHOJIoXe-
HHEM UEHTPOB aJcopOUHK, H COOTBETCTBEHHO 1O 3TOH IPHUMHE OAHH
THO agcopbenta GoJiee NPUTOAEH AN pasfesieHUs MAHHOH CPYINE
COE/IMHEHHH, JeM Opyrofl (Tak, HampuMep, pA3AejcHHEe MOJHIHK/IH-
YeCKHX YIMIEBOAOPOAOB Ha OKCHAE AJIOMHHHA HAET Jydlle, ueM Ha
CcHJHKarese),

Hachimas aacop6GUHOHHEE LEHTPH MOJAepaTopoM (I€3aKTHBATO-
pom) [46], MOXHO DPHrOTOBHTH aAcOPGEHT, MOBEPXHOCTH KOTOPOTO
OJHOPOJAHA MO axcOpOUHOHHEIM cBoitcTBaM. B mpocreiiueM BapuaH-
T€ 3T0 AeJaloT, 100aBasd H3BeCTHOE KOJHYECTBO BOIAL K ajAcopbed-
Ty, 06Maf210NIeMyY MakCUMaJbHOH  afCcOpOLHOHHOR aKTHBHOCTHIO
(nocnelHU TOTOBAT NOCPENCTBOM BHICYIIHBAHHH). 3TOT METOA HC-
TOJNB3YeTCH TAaKXKe JAJA NOoJyueHHs afcopGeHTOB cO CTaHIapTHOR

- AKTHBHOCTERIO An_.s. HHxe 00 aKTHBAIHK H CTAHAAPTH3IAIHH OTAE/Jb-

Hblx alcopbenrtoB). CpoficTBa moBepxHOCTedl aacopGeHTOB MOXKHO
3HAYHTENLHO H3MEHHTH, IIPHMEHss XHMHUYeCKH CBst3aHHLIE He-
TMOJABYKHEE (pa3bl, KOTOPHE YAYULIIAIT H30UDPaTeIbHOCTh XPOMATO-
rpaduueckoro pazgenenus [27] (cm. pasx. 4.2.9). Hanopumep, B
Ppe3ysbTaTe PEaKUHH THAPOKCHJABHBEIX I'DYNI ¢ TPHMETHJXJIOPCHJIA-
HOM IIOJIYY3iQT COBEPLIEHHO HENOJAPHYX MOBEPXHGCTH CHJAMKATEN.

ITo cBoeill PHU3HKO-XHMHYECKOH NpHpoAe aAcOpGeHTH AeaaTCA
Ha nBe GoJbliMe rpPymNH — MOASpHBe W HenoaspHue, K nepehm
OTHOCATCH BCe OKCHAW ¥ couH. Ilpu ancopbuuvu na azcopbeHTax
T0r0 THNA HanboJiee BaXKHYIO POJh KIPAIOT UOH-AMNCJALHHE U IH-
NOAB-AHNOMBHBIE B3auMmojeHcTBHA, Ha nHenomdapHmrx amcopGenTax,
HAOPUMED AKTHBHOM JIPEBECHOM YTIJIe HJIH CHAHKATEJe ¢ XHMHUYECKH
CBA3aHHEIM HENOJAPHBIM KOMIOHEHTOM, aAcopOHHd BOZMOXKHA TJIaB-
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Toabauya 4.3

PYHKUHOHATbHbE DY OPrAHMYECKUX BEINECTB, PACNOJNCKEHHLIE B MOPSIKE
BO3pacrauns ajpcopbupyemocts [65]

—

-~CHy—, —CH,;, —CH=, —S—R, ~-0—R, —NO, -—NH {kapfia-
so1), — COOR, —CHO, —COR, —OH, —NH,, -~COOH

HelM 06pazoM Grarodaps JAHCIEPCHOHHEIM  (BAHAEDBAAJLCOBEIM )
B3aUMOJCACTBHAM MeXKAY 2ACOPOCHTOM M HeIHCCONHHPOBAHHLIMH
mozerynamu. [Ipu ajgcopbunu Ha nonapHBIX ajcopBeHTax peilar-
uiee 3HAYEHHMe HMEIOT YMCJI0 H XapakTep NOMAPHLIX (RYHKIHOHAIb-
HBIX T'PYNI B MOJIEKYJe aAcopOupoBanmHOro emectsa. B Taba. 4.3
GYHKIHOHAABHLE TPYNNEl PAclOfOKeHH B MOPAAKE BO3PacTaHHS
aicopOHPYyeMOCTH (ONPEACACHHOR HA CHJHKArene) TeX COelHHEHHH,
B COCTAB ROTOPHIX BXOAAT 3TH TPYANE [651; Takoe pacupeienedue
HOCHT OUEHb MPHGJIHKeHHEHA XapaKTep, HOCKOMbKY CYIIECTBYET elle
PasJgHUHE MeXAY aJjH(paTHYECKHMM H apOMAaTHUeCKHMH COe/lHKRe-
HUAMH. [lajiee, OKa3HBAKT BJAHSHHE BEJHUHHH THNOJLHOTO MOMEH-
Ta H NOJAAPH3YEeMOCTH MOJeKysa. BansinHe ABOWHBIX HJIM TPOHHBIX
cBsi3ed Ha ajcopOIHOHHBIE CBOHCTBA HHUYTOXKHO MAJI0 [0 CPaBHEe-
HHIO ¢ BAHSHACM YHCAA YIOMAHYTHIX QVHKIHOHAJLHBIX rpymm. Ban-
SIHUE AAHTON QYHKIONAILNo IPYII COCLHTIGHHS Ha ero ajcop-
ODUPYCMOCTL RUSIIGIHO JLast pasHBlX ajcopBerros. Cpeau Apyrux
(parTopos, B GoJblIed HAH MEHLIIEH CTENEHH BJAHSIOU(HX Ha aAcop-
GupyeMocTb, caeayeT YNOMsHyTE pH  ajcopGenra, cTepHuecKhe
thakTOpH H NOJAPHOCTE 3JlOHPyIoUtefi cucreMbl. Ha aacopbunio Ha
HemOJIAPHHEX aAcOpGeHTax BJHAIOT IMaBHHM 06pasoM pasMepnl Mo-
NeKyJ (OHH BO3PACTAIOT € BO3PACTAHHEM MOJEKYJAPHOR Macchl,
AOCTHTas OTPefeIeHHOr0 MaKCHMyMa, a 3areM yOhIBAIOT) H CTepU-
qyecKkHe (GakTOpHL.

~ Paspaboran cnemuanbhbil rtun axcopGUUOHHOA  Xpomartorpa-
GbuH — TaKk nHasbiBaeMas xpoMaTorpadHs Ha cepebpocoaepikaniux
copbentax (aacopBenTax, NPeABAPHTENLHO MPOIHTAHHHYX PacTBO-
poM HUTpaTa cepebpa, HJAM HAa KaTHOHOOOMeHHHKax B Agt-dopme).
B npunnune B 3TOM BHZE XpoMaTOrpadHi KCHONBSYeTCs OLICTpoe
H ofpaTHMOe B3aUMOJCHCTBHE HOHOB cepe6pa H HeHACHILEHHLIX

7 eoejMHEeHHA, NpHBoAfWee K 06pasoBaHHI0 m-KoMmJekcows [83].

ITosToMy xpomarorpadmio Ha cepeGpoCOJepKAMUX cOpOEHTAX
MOKHO ¢ YCII€XOM IMPHMEHATL AJA PA3NENEHHA PASJHUHBIX HEHACE-
HIeHHBIX COEJAMHEHHH, Hanpumep yraesogopoAos [b0], Jaunugor

[48], BkaMIOUAn pazfeneHHe YUC-TPAKC-H3OMEPOB.

TeopeTnueckue NPHHNUIE afcOpOLHOHHON XpoMartorpadun pac-
cmaTpusalorcs B o63ope [70].
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4.2.2, CHIIUKAFEJNDb

B nacrosmee BpeMs cHHKarean (KpeMHe3eM, KpeMHeBasi KHC-
JIOTa, KH3€Jbredb) — HauGoJee pacnpOCTpaHeHHKH MOJAPHBINR af-
cOpOeHT; OCOGEHHO YACTO €T0 HPHMEHAKT B J€3aKTHBHPOBaHHOMH
topme. OCHOBHHE NPEHMYIIECTBA CHJIHKAreNs — 9TO OTHOCHTENb-
Had MHEPTHOCTb, GOMbIEas alcOpOLHOHHAS €MKOCTb; CHJIHKAresb
JIETKO nogaaercd Eobxemwmﬁmm“ pasiHyBRble THHB €ro 3H2ZYHTEJbLHO
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Puc. 4.2. Pasauunne tonst OH-rpynn Ha noBepxHocTH chnmkarens [69a).

@ — cBOGOAHAN CHAPOKCUNLHAL TPYyNOa; § — CBR3aHHAs TEADOKCHILHAS TPYONE; 8 — FreMEHANL-
Ha¥ THLPOKCHALHAS [PYNOA; 2 — PeaKUHOHHOCNOCOOHAS FHAPOKCHABHAR TDYNIa.

pasauualTcs [0 pasMepaM IOp M cyMMapHOH VAeJbHOH MOBEpX-
HOCTH, U3MEPEeHHBIM B CTAHAAPTHLIX YCJOBHAX. DOmmUNmOOHW CHJIH-
Karejasa TaKXe MOXHO EO‘PE@.:E,N—UOWNHW HJH MNOKPBITL HNPONHTHI-
Bawouel cpenoil. Cunakarean SiOp- xH,O umeer mzowﬂmﬁo CTPYK-
Typy. DAeMeHTapHan fA4edika ero rerpasapuueckas (SiOs). IMopu-
CTOCThL YACTHI, CHJAUKAIENA 33BHCHT OT cnocofa ero H3rOTOBAEHHS.
Ero nonyuaioT u3 sonell XpeMHEBOH KHCJAOTH MOJHKOHJeHcaHef
OpPTOKDEMHEBON KHCIOTH. DJeMeHTapHEHe YACTHIL CHTHKATeJ, Co-
XpaHaolide MHUCMIAPHYIO CTPYKTYPY HCXORHOR KHCAOTH, cOXep-
HaT BHYTDH CHJOKCAHOBEIe ¢RA3U Si—0—Si. Benencrsue toro 4ro
KaXjgas »JeMeHTapHAsA YacTHLIA CONPHKACAETCA ¢ II0BePXHOCTAMHE
HEeCKOJIbKHX COCeIHHX YacTHI, obpasyloTcd KOHIVIOMEPATH, IIPOHH-
3dHHBE KauMJJIApaMH pasauyHoro aramerpa (3—30 um). Bayr-
PeHHAS MOBEPXHOCTh CHJAHMKATEAS JHEPreTHUECKH HECHHOPOAHA HS3-
'3a HAJUUHA HECKOJBKHX THNOB OEChNOpSANOYHO pACHpeelNeHHEX
OH-rpynn. BoaMoXHOe pacnojioXKeHHe 2THX IPYII HOKA3aHO CXe-
MaTtHueckd Ha puc. 4.2, Kpome OH-rpynm, Haufojee BaxHYIO poas
B aicoPOUMOHHBIX TIPOLECCAX HUrpamT MOBEPXHOCTHHE CHAOKCAHO-
Bhle rpynnkl. OHH MOryT o6pasoBaThes B PesyabTaTe KOHAEHCAILHH
PeaklHOHHOCOOCOOHHX uad reMmpHancaux OH-rpynn B mponecce
" aKTHB2IMH CHJIHKAre s OpH lopbluleHHEX (200—400°C) Ttemnepa-
rypax. IIpscyTcTByIOIIad B CHJHKAreje BOAA yAEPKHBAECTCHA B HEM
aubo 6Gaarozaps KanuIapHOH KOHAEHCAaLHH, JAHGO B pesyabTare
B3aHMOJAEHCTEHA € TOBEPXHOCTHLIMH THADOKCHJLHHIMH TPYOIIAMH.
Pasmep nop npeacrasisier co60f BaXHYI XapaKTePHCTHKY naH-
“HOTO THNIa axcopOexTa. i rpaBHTALHOHHOrO BapHaHTa afcopOiH-
OHHOH xpoMarorpadpun OCOMLIIHHCTBA coelMHeHUH Haubosee NpPH-
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; TONeH CHJIHKAaresah C AHAMETPOM NOp OKoJo 6 uM. Mckaouenme co-
__m CTABJAIOT HENOMAPHbLIE COEJHHEHHS, B HACTHOCTH YIJEBOZOPOLH; HX
& PasiaenaTe yaofHee Ha Y3KONODHCTOM CH/MKArede ¢ MOPAMM AHa-
" MerpoM okoao 3 HM. On XapaKTepH3yeTcs yACJbHOH NOBEPXHOCTHIO
500—650 M*/r, HMeeT HeperyJspHOe CTPOCHHE, aMopded B HeoIHO-
POACH, a HAPOKCHJILHEIE TPYINEl NPEACTABIEHHl [JIaBHBIM 06pa3oM
PeaKUHORHOCIIOCOGHHIMH H BOAOPOAOCBA3AHHBLIMKE TPYIIAMH. ¥ Tak
i  HasbiBAEMBIX KPYNHONODHCTHIX CHUAHKaresel CpeiHH: pasMep mop
- {  COCTaBJseT OKOMO 15 HM, a yeaLHas NOBEPXHOCTh MeHbime 400 M?/r.
*  CTPyKTypa WX NOBEPXHOCTH ROJYKPHCTAJJIHYECKAS, O HOpPOJHAaA;
THAPOKCHALHEIE TPYNNH HAXOUATCA Ha HeH NPEAMYIIECTBEHHO B
cBoOOTHOM BHJE.

B nacroammee BpeMs u3spectHO Gogee 100 COPTOB CHJRKAress
[31}, ceofictBa KOTOPHIX MOTYT CHABHO pasJHYATBLCA. Hegkotopoie
MapKH CHJHKAre/s NpelHA3HAYAIOTCA CHENMANBHO AJs PasieseHUs
ONpeAeNeHRBIX TPYNI COeJMHEHHH, HalphMep JHNHJIOB, WM JJIA
COEIAAALHLIX METOAOB XPOMATOrpaduu, HAOPHMEP <«CYXOft KOJIO-
HOYHOH xpomatorpapun» [8]. TosaprLil cuaHKArenbh OOGH3ATENLEO
MOJIKeH GhITh XHMHYECKH UHCTHIM. MOHOTeHHHE TPHMECH, KOTOpHLe
MOryT OCTaThCi B MaTepHaNe B Ipoiecce NPHFOTOBJAEHHS, CHOCO6-
HLl BHI3BIBATH H30OMEPH3AUHI0 XpoMaTorpaddapyeMuXx coelHHeHui
HJIH KaKEM-A00 WEBIM 06pa3oM HApYINATh MPOIece XpoMarorpagu-
HeCKoro pasnevieHus. IToMHMO HOHOTEHHHIX NMpHMecef, KAUeCTBO aj-
COpOeHTa CHHMKAKT TAKKE CJeilbl OPraHHUeCKHX coeHHeHHH, oco-
BeHIIO e HTOT ANCOPGEUT HCTIOJL3YIOT ANA BbIACTCHHS H3 MHOIO-
KOMNONCHTILIX cMecel ¢/1el10B cOoedHHEHHUH, KOTOPHE 3aTeM AHAJH-
3HPYIOT MACC-CNEKTPOMETPHYCCKH. PasMepHl YacTHL, pas/THUHBIX Ma-
POk cuamKaress aexar B npeaeaax ot 0,063 mo 0,5 MM, nja0THOCTH
ero cocrasaset 0,3—0,5 r/cm3,

CuiMKaresin NPHrOLEH AJA BHASACHHS U3 cMecell GOJIBIIHECTEA
COSAHHeHHH M ANsl Pas3llesieHHs CJIOKHHX CMecelf Ha TDYIINL, OLHA-
KO H3-3a2 c1aG0f KHCAOTHOCTH ero nosepxHoctu (pH 3--5) Ha meM
HEJb3R NMPOBOAHTL pasfesicHHe COeMHHEHHR C CHALHBIMH OCHOBHDI-
MH CBOACTBAMH, KOTOPhE B3AHMOAEHCTBYIOT ¢ HAM XHMHYeCKH, CH-
JIHKareJib HEeMPHroZeH TaKiKe A PasiieNeHHd XKRMHYECKH OYeHb
- GIM3KHX BEILECTB, PA3IHYAIOIINXCS TAABHLM 06Pa3oM HOJOKEHHEM
e ABOHHHIX CBsizell B Mosiekysie. OHAKO, eC/IH IPONUTATh CHIHKAEDb
ACTBOPOM HUTpaTa cepeGpa (CM. HHIKE), TO B PE3yALTATE LOAYIHT-
£ aJcOPOEHT ¢ BHCOKOH paspemaromell CloCOGHOCTLIO B OTHOLIE-
MUV HEHACHIIEHHBX COeAMHENHH, 00yCaOBNeHHOR 0o6pazoBaBHeM
MIVIEKCOB STHX BELICCTB C KATHOHOM cepefpa [42].

‘B 6ubauorpaduu mo KHAKOCTHOK XpomaTorpadum [19] pac-
TPHBAIOTCA - BO3MOXKHEIE O6JACTH NPHMEHEHHS CHJMKATENs JIJd
SJAENCHHA MHOTHX THHOB COCIAMHEHHH, a B OG630DHBIX CTATbLAX
131, 47] o0cyxnalOTCH METOAM NPHIOTOBJCHHS, CBOACTBA H Xapak-
PHCTHKH CHAMKareJd.
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B GoapiiHHECTBE CiaydYaeB, 0CO0eHHO NPH HCNOJbL3OBaHHA PYTHH-
HbIX METCAOB aHaJH3a, crapalorci paforTaTh €O CTaplapTH30BaH-
HEIME ajcopbeHTaMH. B Hacrosinee BpeMs H3BECTHO, YTO IPHMeHA-
eMHil CHJAHKAreJb JOJIXKEH BCErJa H3TOTOBJNATLCA OLHHM H TeM XKe
cnocooM, MMETh OJHH H Te e XAPAKTePMCTHK® mop (pasmepsr,
pacnpejle/esye 10 pa3MepaM M (jlHH H Te Ke TPyNNE aTOMOB Ha
CTEHKAX TIOP), 2 TaKkKe OJHY M TY XKe akTHBHOCTL [31].

Xorsa ¢GHPMBl BHIIYCKAIOT CHAHKAredb BO3MOXKHO 00Jee y3KHUX
dpakupil, Bce e TOBAPHHIN CHJHKare/h HeoOXOLHMO eme pas Io-
AeJHUTh Ha PPAaKIHMH MOCPEICTBOM NPOCCHBAUHA WM CeIHMEHTAIHH,
a 3areM, ecqH HeOOXOLHMO, NPOMBITE pa3baBaeHHbLIM pPACTBOPOM
FHAPOKCHAA HATPHA, OPraHHYeCKHMM DacTBOPHTEJNAMH, HampHMep
xA0poopMOM, METaHOJIOM, H BOLOH H IOCJE 3TOro BHICYWIHTb. HTO-
GHl NOIYYHTEL afcopGeHT ¢ 3aZaHHOH AKTUEHOCTBHIO, Hago NOOABHTDL
K CYXOMYy aizcop0eHTY OTMEepeHHOe KOJNHYECTBO IHCTHANHPOBAHHOH
BOAB. MOXXHO DPOBOAMTL NE3aKTHBAUNID, A0GaBAAs TAKHE CIHDTH,
Kax NpoNaHoJ, 3THJIEHIIHKOAb, INHIEPHH, HO Yallle BCEro J€3aKTH-
BHPYIOT CHJHKarejb BOJAOH. AKTHBHOCTb 3TOro aacopBeuTa oObIYHO
ONpefensioT ¢ MOMOWBI0 azokpacateneh [33]; Merognka enpeaene-
HHA nonpobHo onHcana B pasj. 4.2.3. CoOTHOLIEHHE MEXAY KOJH-
4YeCTBOM BBEACHHOH BOJAH H MOJYYeHHOH aKTHRHOCTLIO afcopbeHTta
nokasaHo B Tabja. 4.4, B GoasiiMHCTBe ciyyaes gnas xpomartorpadi-
poBaHuA NpHroicH aacopbenr, comepxamuii 10—12% somer. Ecau
e COojepXaHHe BOAHW npesliuaer 16%, To pasgeneHHe HAET IO
ME&XaHH3MYy, XapaKTepHOMY JAJf pachopeleHTeNsHOH xpoMmaTtorpa-
dun (KKX). Hanee Mu obcynuM cnocoBLl TPUIrOTOBJIEHHSA CHJIH-
Karejs, ero pasfelieHHs Ha PAKOMH, J€3aKTHBAIKM, pereHepari,
a TaKxKe TPONMHUTKH HUTpaTOM cepelpa.

TMPHUTOTOBJAEHHE MAKPOIIOPHCTOIO CHJIMKATE/IA
C [IPUMEHEHHEM KATHOHOOBMEHHHKA [54]

Cyxo#i katHoHooO6MeHHMK {BogathTt KPS 200 niau noxoGruift
eMy MaTepHan® B KOJHYecTBe 2 Kr, pa3Mep uactuy 0,3—-1 mMm) o6b-
HbIM crHocoGoM mnepepogsT B Ht-popMy M TmmareqbHO NPOMHBAIOT
ook, KonosKy, 3amosHeHHYI0 KATHOHOOOMEHHHKOM, MOMKHO HC-
noan3oBaTs 20—25 pas. JKpjikoe crekao (1 a) pasGaeadior npH-
MEpPHO YeTHIpEMA 06BeMaMH BOAH, YTOOL B HTOrE NIOJYYHTL PACTBOP
¢ naorHocThly okono 1,070, K Kaxiaomy JAHTPY NOJYYIEeHHOTO pas-
GapaeHHOro pacteopa aobaeasior 35 Ma 25%-moro aMmMuaka, Ecax
nocJe BBeJeHHs aMMHAKa OTJe/AIOTCA NPHMECH, HX Haj0 YIaJHTb,
HampuMep NOCPEACTBOM IAEKaHTAUWHM. 3aTeM pPACTBOpP (HUALTPYIOT
Yepe3 KOJOHKY ¢ KaTHOHooOMeHHRKOM B HY-dopme co ckopocThio
1—3 o6weMa KoJOHKH B 4ac. Kax TOMBKO H3 KOJOHKH HaYMHAET
NOCTYHATh 30JIb KpeMHeBOf KHCIOTH, pH BHIXozAumlerc moroka ma-
daet po 2,56—3. C 3toro MOMEHTa HAaUHHAKT COGHPATH 304b M CO-

e R e
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6upaloT ero 1o Tex mop, MoKa BedauudHa pH He HayHer Boapacrarts,
YTC 03HAYAeT MPOPHIB KATHOHOB. 3a NMOJOXKEHHeM (poHTa ofMeHa
YAOGHO CAGAHTL IO HATPETOH 30HE, KOTOPYIO JETKO OGHADPYXKHUTL Ha
omynk, [Tepen okoHyaHHeM mpouecca HOJe3HO YMEeHLIUHTh CKOPOCTh
TedeHHA. [loAyaeHHBIH 30Jib JOJIKEH cO/lepxKaTh He GoJee HEeCKOML-
KHX JeCATHIX NPOIECHTA MOROB HATPHA W aMMOHHUs M He Gogee 0,19
CyJb(ATHEIX ¥ XJOPHAHLIX AHWOHOB, €CAH OHJAC B3ATO JKHAKO
CTEKJIO XOpollero KadecTBa, KOMOHKY ¢ HOHOOGMEHHHKOM IPOMLI-
BAIOT JI0 HEHTPAJNbHOH peaknuH, pereHepHpyiOT bY%-Ho# coaanoci
KHCJIOTOH H ONATH NPOMLIBAIOT M0 HeHTPANLHOH peakiuuH. .

ITonyueHHBIi 304b YCTOMUHB, HO JIYUIIE BCE e CPa3y MPOBECTH
ero gaasHelmyoo oBpadotry. Hns 3TOro 30/b MOMCIIAKT B CTEK-
JHAHHHA COCYil CO CKOPOCTHOH Meulajkofl W npu Temmepatype He
sellle 20 °C ¥ WHTEHCHBHOM mepeMelnMBaHul xoGapasaoTr 109 -Hufk
(MaccafoGpem) pacTBop GHkapOOHATA AMMOHHA B TAKOM KOJHUECT-
Be, 9To0H ero ofbeM paBHAJICA OZHOH cOTOH o6bema 30, 3a H—
7 MHH cofepHMOe cocyia sacryiHeBaer. O6pasyercst HACTOMBKO
MJICTHHIA T€Jb, 4YTO OH 3aTpyAHfET JABHxkeHue Memanakd. OaHako B
npolecce NPUrOTOBJACHHS Telif €ro HeOOXOJHMO Bte BpeMs Hepeme-
LiHBATh, H MOTOD MELIAJKH MOXHC BBIKNIOYHTL TOJBKO B MOMEHT
sacTyaHeBaHHA. ECJAH nPHIoTOBNeHO OO0JIBIIOE KOJHYECTBO  30.4,
pacTRop GHRaplOHATA aMMOHHA CAELVeT OXJAajute o 2—5°C; B
8TOM cJaydae refib oGpasyerca sa 70—80 c. TTomyuennniit rejm oc-
TaBJAAKT Ha 24 4, 4TOGLl OH CO3PeN; 3a 3TO BPEMs OTAENAeTCA He-
Go/LIIOC KOJTHUECTBO BOAE. ['e/ib pasGHBAalOT HA KOMKH PasMepoM
okon0 1--2 cM u cymiar npu [20°C B xopowlo BeHTHJHPyeMOM Cy-
LIHALHOM LWKAGY, YAOKHE TAM €0 YACTHLH TOHKHMH CA0AMH. [eab
BHICHIXaeT 3a 36-—48 u, obpasys MaJeHBKHE CTEKJIOBHAHBIE KOMOU-
KH. TlonydueHHEl CyXOl CHIMKATENb PA3MANBIBAIOT B 3/EKTPHUECKOH
KODEeMOJTKe WM B WAPOBOH MEMbHHUE H (QPAKLHOHHPYIOT MpOCced-
BaHHeM HJH CefuMeHTAlHEel.

IEJMEHUE ALCOPEEHTA HA ®PAKUMH [10 PASMEPAM YACTHIT

Huxe OMHCHIBAETCA HECKOJIBKO YNPOILEHHAss MeToauKa ITHTpEI
u MIrep6rr [55].

Hdns dpaxnuoHHpOBaHHA 2 KT HCXOLHOrO CHAMKAres, NpeiHas-
HAYEHRHOTO [JIsl KOJOHOUYHOH XpoMatorpadHH, HeoOGXOAHMH IIATDL
10-1HTPOBHIX LIHPOKOTODJAHX GyTHAeH. CHAHKAreds MOMENIaioT B
HepBy10 GyThlab, KOTOPYIO 3aTeM 3aNOJHAIT BoAOH 10 yposus 30 cM,
H TIIATeJbHO NEPEMEIHBANT coAep>KuMoe. Ilocae MEHYTHOro oT-
CTAHBAHHA OT/ISIOT CYCNEH3HIO OT OCAiKa, CJHBAS €€ BO BTOPYIO
GyTeLIb, H AOJAHBAIOT BOAY B obe 6yThutn a0 yposes 30 cMm. Comep-
KHMOe BTOPOf GyTHUH NMEPEMEMINBAIOT H TOCJE ABYyXMHHYTHOTO OT-
CTAHBAHHA NEKAHTHDYIOT CYCMEHSHIO B TPeThio GyTuiib, ColepiKH-

- MOe HepBOfl GYTHUIH NePeMeluuBAIOT H JICKAHTHPYIOT CYCTEH3HIO BO
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Bropyw GyTouts. B ofe 6yTHIM JONHBAIOT BOAY, Kak- paHblle, H
NPON0JKAIOT npouece zagpme. ITpofo/KHTENLHOCTL OCeaHMsa 4a-
CTHIl B KaXJ0H mocjepyiowefi GYTLIIH JOJKHA GHITh BABOE GOJbe
e, 4eM B npenHayuiedf, T. e. coorRercTRerHo 1, 2, 4, 8 w 16 mum.
Korzia Bce GYTHUIH 3aNO/IHEHLI, TO, KAK M DAHLIIE, B CHCTEMY BBOASAT
naTL NOpUHH BOAHL. Ecan IHCTHAJTHPOBAHHOH BOALL HE XBATAaerT,
CHAaYasia MOXKHO MCIOJIb30BaTh BOJACNPOBOJHYIO BOAY H TOJBKO HO-
c/eJHHe ABe NPOMELIBKH IPOBOJHTL AHCTHAANDPOBaHHOH BoZo#. HMpo-
ZOJIKATENBHOCTE OCAXACHUS B Kam/I0H OYTHIH Ta Xe, YTO H paHb-
we, ®PaKUHH H3 OyTHJCH (QUIBTPYIOT ¢ OTCACHIBAHHEM H CYWIAT
12 4 npa 120°C. Tlonyyenusie TakuM o6pasom (paxuMA CHIHKAre-
Jii HMEIOT CAelyWIuHe pasMepn uacTun: =100 mxm (f), 80—
200 Mxm (2), 70—140 MM (3), 50—90 mEM (4) B 35—60 MKM
(5).

Opakund ! u 2 06BHYHO pasMaJbIBAKT MOBTOPHO H BHOBb (ppak-
UHOHHPYIOT. Ppakuuu 3—5 nesaxTHBUDPYIOT. C 3Tol MeAbIO B CKASH-
Ky C npaTepToil npoGKolt BBOAAT TpebyeMoe KOJHYECTBO BOAH (Ha-
npuMep, 12%), paBHOMEDHO CMAvHBAIOT 3TOH BOAOHR CTEHKH CKJSH-
KH, nocie uero JOGABJIAIOT ONPEJENCHHYI0 HABECKY CHIMKareJs.
Cuech TmaTenbno B3GAJTHBAIOT HAH HENPEPHBHO NepEMEUIHBAOT
He MeHee 2 4 (10 YCTAHOBJICHHA PABHOBECHH).

[NPUTOTOBNEHHUE CUTHKATEMS, IPOIIUTAHHOIQ
HHUTPATOM CEPEEPA

Hurpar cepebpa (45 r) pacTBopsiior B 350 Myl AHCTHINKPOBAH-
HOR BOJHl H CMELIHBAIOT 3TOT pacTBop ¢ 300 r cuankarens. Cycmen-
3HI0 YIIapHBAIOT B POTOPHOM HCNAPHTEJE IPH HONHAKCHHOM JaBJe-
HUH (0T BOAOCTPYHHOro Hacoca), uToGHl HcnapenHe GLLIO PaBHO-
MepHEM. [lanee amcopbenT cymat ne MeHee 12 u nom BakyyMoM
A0 TNOCTOAHHOR MaccH B Koale (nOpH Temmeparype Ganm 130°C)
HIH B cywnasHoM wkagy (130°C). CorsacHo apyroii MeTomuke
[[1], cycnensmio BHIApHBAOT B DOTOPHOM HCmapuTeie npH 70 °C
B TeyeHHe 12 u W axkTUBMPYIOT, HarpeBas 6 u npu 80°C B Bakyyme
(0,13 MM PT. cT.), a 3aTeM 8 U BHAEPXKHBAIOT B CYLIHALHOM wkacy
npu 120¢C,

Yro06u H36exaTb MOJNHOrO NOUEPHEeHHS afCcOpGeHTa, NpH XpoMa-
TOrpaHPOBAHHE HAaZO MOKPHTH ANIOMEHHEBON (OJILIONH KOJOHKH C
CHJIMKATENIEM, NPONMHTAHHEIM HHTpaTOM cepeGpa. Pekomenayerca
TAKXKe QUALLATL PACTBOPHTENH OT CJAEN0B CePYCOAEPIKAIIHX cOemH-
HeHHH, Jyullle BCero NpeIBapHTENbHO GUALTPYS HX Yepes HeGO.b-
1I0e KOJHYECTRO aAcop6enTa.

[Tocae pasnenenns cnaboOnONAPHHX COeIHHEHHH MOKHO perexe-
PEPOBATH aACOPOEHT, MPOMBIBas KOJOHKY NPEIBaPHTENLHG GUHIIEH-
BHM OT NEPOKCHAOB 6e3BOAHHM 3¢HPOM (OYHCTKA NPOBOAHTCA TO-
CPeICTBOM QHILTPALUE Yepes LIeNOUHOR OKCH AMIOMAHHS C AKTHB-

AJICOPBLIHOHHASL KOJIOHCOUHAG XPOMATOIPACHS .—m.m

HocTeio 1; Ha 2D r agcop6enra Gepyt 250 ma adupa). ddup shiTec-
HAIOT M3 KOJIOHKH INeTPOJIeHHEIM 3(HpPOM, mocie 4ero XoJoHKa ro-
TOBA K ynoTpebneHH0.

PETEHEPALHSA CHAHKAIEJA

Cuankarenp kunataT 30 MuH B Koa6e ¢ 0GpaTHEIM X0JO0HJLHH-
KoM ¢ 5—10-xkpaTHbIM KOgH4ecTBOM 19%-HOro BOAHOrO pacTBopa
THAPOKCH/JA HATPHs, NOCJE YEro TPOBEPSIOT CYCNEeH3HIo deHoadra-
JIEHHOM Ha WIeNOYHYH0 peaknumio. ECan peakius ueacunas, ropauyo
CYCIHEH3HI0 (PUABTPYIOT, TPHMK/JLI MPOMHIBAIOT AHCTHAJIHPOBAHHOR
%  BOJOH H BHOBb KHIATAT 30 MUH B K0J6e ¢ 0BPATHLIM XOJNOAHALHH-
; KOM ¢ 3—6-KpaTHBHIM KoanduecTBOM 5% -HOH ykeycHOH KHeaoThl. [lo-
clie QUABLTPALMU €r0 NMPOMHIBAIOT IOC/ASHOBATENBHO MIHCTHJINPO-
BAHHOA BOJOH 10 HeHTPAILHON PEAaKNIMH, METAHOJOM H ellle ABd pa-
3a JHMCTH/AJHPOBAHHOH BOJOH M aKTHBHPYIOT, HarpeBad 12 u B cy-
waaseoM wKagy npu 120°C,

4.2.3. OKCHJ, AJIOMHHHS

ITocne cHnnKareas OKCHA aJIOMHHMA sABasercad HanGoJiee 4acTo
ynotpeGasembim aacopbentoM. OH XapaxkTepuayercs BHICOKOH aj-
COpOIHOHHOH cnocOGHOCTLIO, H ero Jerko o6pabarmBats. Brimycka-
I0TCs1 TPH BHAQ OKCHAA AJIOMHHHA: ILEJOYHOH, HeliTPaJbHBIE W Kue-
JLH, H NPH NPaBH/ILHOM NPHMEHEHHMH M COOTBETCTBYMOLIEH CTeleRH
AKTHBHOCTH OKCH/IA AJIOMHHHS HAa HEM MOKHO YCIEHHO pasiefTh
GoMbIIHHCTBO coeduueHud. Kak W CHIHKAareabL, OKCHL a/iOMHHHS
MOKHO TPONHTATL PACTBOPOM HHTpaTa cepebpa.

HzeectHo Gosiee 12 KpHCTANJIHYeCKHX MOAR(UKANM OKCHAA
AMIOMHHHEA. DOJIBINHECTBO M3 HEX NPHUrOAHO AJH XpOMAaTOrpadHHu.
Oxcua anoMHEBES NOJYYAIOT YACTHYROH Aernjpatanuedl (MpokaJH-
sBaHHeM npu 200—600°C) ruapoKcHIOB, NOJMyYaeMLIX, HaupuMmep,
1pH 06paboTke pacTBOPa a/IOMHHATZ HATPHA IHOKCHIOB YIJepoja.
B TOBapHOM OKCHAe aMOMHHHS npeobiaanaer y-opMa, B KPHCTAJ-
JIHYECKOR pelIeTKe KOTOPOH KaxAbli aTOM aMOMHHHSA OKPYXKEH
IeCTLI0 aTOMaMH KHCJAOPOAA, a KaXKABIH aTOM KHCJOPOAa — TpeMs
4TOMaMH aJIOMHRHS M ATOMOM BOAOPOJA, 0OPasyOLUM BHYTPHMO-

" JIEKYJAPHYIO BOAOPOAHYIO CBH3b. B OKCHAE aJIOMHHHS HMEETCH CH-
.-cTeMa NPaBHALHHIX LHJIHHAPUYECKHX MHKPONOpP AHaMeTpoM 2,7 HM
* H GecnopsjouHo PacnofioeHHbe MHKPONODPH GOJLHIEro IHAMETpa.
- ToBapuHe NPOAYKTH pa3JHYAlOTCH TAABHLIM 06GPA30OM M0 CTEMEHH
THAPATALHK MOBEPXHOCTH M NO THRY Ae(eKTOB KPHCTALTHIECKON
CTPYKTYpHL. KpaTkoe oNMcanne NOBEPXHOCTHHIX HAe(eKTOB AaHO
Craiinepom [70]. Béabmas wacte copepxamefics BoAH ofpasyer
ROBEPXHOCTHHE FHAPOKCHIbHEIE PYNHL HAH HAXOZHUTCS B aJCOPGH-
‘poBaHHOM. cocToaHuH, [Tocne npokamuBauus npu 300°C Gosabmas
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4acTh BOZB YAANAETCH, OJHOBPEMEHHO OCTABLIHECH MOJCKYJH BO-
IH PearHpyioT C IOBEPXHOCThbIO, B Pe3yJbTATE 4YE€ro oGpasyTcs
OH-rpynusl: CHEeKTPOCKONHYECKH DPasJHYalT TATL THNOB THIPO-
KCHJIbHHX TPYDN, TPH H3 KOTOPLIX HPHCYTCTBYIOT AaXe (IPH MOBbI-
nrennofi Temmeparype. OaHako 775 cOGCTBEHHO aacopOHHH BaXKHbI
TPH CJAEAYIOWIHX THIA MOBEPXHOCTHLIX LEHTPOB: 1) RWCJAOTHBEIE ¢ MO-
JIOXKHMTEJbHHEM 3apAIoM, 2) OCHOBHSIE, HJH MPOTOHOAKUENTOPHEE, H
3) 3/eKTPOHOAKIENTOPHHE (NEPeHOCTHKH sapana). CoelHHeHHA,
ajcopBUpylONIMecs Ha IEHTPaxX ¢ HOJOXKHTENbHHM 3apAiioM, HaH-
foJee MEOTOUMCJIEHHBI, PasMepbl YacTHI TOBAPHBIX MapOK OKCHIA
anoMunus nexar B npeneaax 0,004—0,2 MM, yacnbHas IOBEpX-
HocTh — 0T 70—200 m2/r, pasmepsl nop — 6—15 Hu, yaeapaas Mac-
ca — okoso 0,9 r/ma.

OxcHu aJiOMHHHS TNPHTOZEH I pasfieeHHs He CJIHIIKOM MO-
JAPHHIX CTEPEOH30OMEPOB HJIH COSJHMHEHHHA ¢ PA3NHYHEIME (QyHKIHO-
HAJBLHHMH TPYNnaMy, ocobeBHo c¢nocob6HbX 00pasCBLIBATL BHYTpH-
MOJeKyJspHble BOAOPOAHBE cBA3H. Haauune IBOHHBIX YIJIepo-
VIJIepOJHHX CBA3€H NPHBOAHT K YBEAHUCHHIO ancopbuUHH, NPHIEM
Ha OKCHAEe AJIOMHOHA »TOT 3¢deKT 3aMeTHee, YeM Ha CHIHKAreJe,
PaszxeneHHe apoMarHuyecKHX YILJeBOJCDOAOB C Pa3JHHUYHEIM THCJIOM
Yr7IepOAHBIX ATOMOB B MOJEKYJE H PasiHiHEIMH CTePHYCCKHMH Xa-
pAKTEPHCTHKAMH Ha OKCHAE aJIOMHHHA Takxe Gomee 3((pexTHBHO,
yeM Ha CHJIHKarerme.

OcroBHas GopMa OKCHAA aJIOMHEHS (4jes0%Hol oKcud asromu-
nus) maer BonHu# skctpakT ¢ pH 9,5--10,5 B 3asucHMOCTH OT yC-
JoBu# nosnyueHns. Ecau TIPH H3rOTOBJEHHH OKCHIAa ANIOMHHHA €0
HeJOCTATOUHO TUIATENABHO OTMEBLIM OT NMpHMecH Kap6omnaTta HaTpHS,
TO NPH IPOKAJAMBAHHA MeCTaMH 06pasyeTcs ajJiOMUHAT HAaTPHH, KO-
TOPHI NPH NOBEILEHHOH TeMIepaType rHAPOJIH3YETCH BOJIOH, BCJAE-~
CTBHE Yero HOJYYaeTcss KCTPAKT co mienounofi peaxuued. Ilenou-
HOB OKCHZ ANIOMHHHS NPHIOeH IJfA pasjiefeHust HeHACHUIEHHBIX
K apoMatHUECKHX YrJeBOAOPOIOB, CTEPOHIOB, aJKAaJ0H/0B, CHHTE-
THYECKHX KpacHtesnefl H APYrHX COeAHHEHHH, YCTOAYMBEIX B IIEJ0Y-
Holt cpefie. B npoAaxky oOLMHO MOCTYNAIOT ONpee/eHHbe GPaKUHE
OKCHJIA aJIIOMHHHS; IPHTOAHHE AJA XpoMmaTorpad iy Qpaxkunu MOX-
HO TIOJYYHThL CeJAHMMeHTalHell (CM. BHILIE NOJydeHHe dpakusi cHIH-
Kareis; NpHYeM AJHTENbHOCTh CEAMMEHTAHH OKCHAA AJIOMHHUA
BIBOE MeHblle). AKTHBHOCTL TOBapHHIX 06pasuoB pasJjnuHa. Hro-
6B MOJYYHTh MAKCHMAJBHYIO aKTHBHOCTb (aKTHBHOCTD I), cnoit
OKCHIA AJIOMHHHMA TOMIHHOR 3—5 cM npokasnupalT 6—8 u mnpe
350°C, mepmoduyecKH NOMeUIMBasA. 3aTeM AalT afcopleHTy He-
MHOTO (B TeueHHe 5 MHUH) OCTHTh H NMOMEINAIOT HEGOJBLIOE ero Ko-
JIHUeCTBO B GYTHLIL AN XPaHeHHd, KOTOPYIO PaBHOMePHO oforpe-
BalOT, Bpaillias ee BMecTe ¢ afacopOeHTOM, MOcje Yero BCHIAKT B
3Ty GyTHUTH OCTABUIYKCA acTh enl¢ ropsdero ajncopOeHTa. ByTHDb
IJIOTHO 3aKyNOPHBAKOT Pe3HHOBOH npobxoi. Paspaloran m Apyro#
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Tabauyn 4.4

3aBHCHMOCTL @KTHBHOCTH OKCHAA AJIOMHHMS, CHIHKATedd H CHAMKATA MArHus
OT KOJHIECTBA NOGABACHHON BOIBI

P Conepaxanie Boak, %
OKCHE, adIOMHHAS — CHJHKareldb CHITHKAT MATHHA
I 0 0 0
I - 3 5 7
I 6 15 15
v 10 25 25
Vv 15 38 35
B
# CreNeHs akTHEROCTH cnpefengercss no Bpoxmany m IMoamepy {11]. ¥xasano cpegnee

WWWnuﬁwM:a BOJisl, 3aBHCAlee TAKKE OT THMa afcopOeHTa M METOAa ero NPHTOTOBJXEHH.
Y A0G2BAAI0T K MOAYIEHHOMY NOCHE NPOKANHBAHHI HaHGOJEe AKTHRHOMY BHEY agcopGeH-
Td, aKTHBHOCTb KOTOPOTO OpHEHMaloT 3a 1.

crnocod AKTHBALLMH OKCHAA AJIOMHHHA! €ro NpoKanHsawr 2—3 u
npu 120°C B koale, nomeuleHHOH B MacAgHylo GaHI, MOL Baky-
yMoM {or _Mac/aHoro Hacoca). UToGul NONYYHTH OKCHA aMOMHRHS
M MEHbLIEH AKTHBHOCTBIO, K HaufoJsee akTHBHOMY aicopOeHTy Ro-
4BJISI0T COOTBETCTRYIOLIES KOJHUECTBO JHCTHI f
JHPOBAHHOH RO
{cm. Taba. 4.4). P PO
_AKTHBHOCTL 8/lcOPGEHTOB ONPELeNRIOT C MOMOINbID a30KPacHTe-
JAen, npuMenas metol BpokMana u WMHoanepa [11] man TCX {32].

ONPENEJIEHHUE AKTUBHOCTH OKCHIIA AJTIOMU
METOIOM TCX . e

Okoao 10 r okcHAa aJIOMUHHS HAHOCAT HA CTEKJAAHHVIO TJ/1a-
CTHHKY (pasMepoM; nampumep, 1020 cM) ¥ paspaBHHBAIOT ero
CTEK/JSHHON NaJ0YKOH, KOHUE KOTOPOR YTOMIAKT, HAMATHBAN
Knefkyo aeHTy A0 0,6 MM 1o Toawume. HamoTanHHEe CJAOH JEHTHI
AOJIXHLL OTCTOATL APYT OT APyra LPHMEPHO Ha 4 ¢M M HMETh IOpH-
GJH3HTENBHO TAKYIO XKe WHpHHY. Ha IJACTHHKY HaHOCHAT Ha pac-
CTOAHHH mcnz ot Kpasi 0,02 Mn pacrBopa asokpacuress. Pacteopmn
KPAaCHTe/IeH TOTOBAT, PacTBOPsis B nopuusAx mo 50 ma cyxoro mepe-
THAHHOrO TETPax/jOpMeTaHa CoOTBETCTBeHHO 30 Mr aso6eH307a
(T. kAN, 68°C, mepekpHCTANNAR30BAH H3 sranoaa), 20 Mr s-mero-
KcHasobeHsona (T. . 55°C, MepeKpHCTANAH30BAN H3 BOAHOIO Me-

" TaHona), 20 Mr cy1aHOBOro xeJatoro (T. ni. 34 °C, ItepeKpHCTANIH-

womm: H3 MeTaHoaa), 20 Mr cyAaHosoro KpacHoro 111 (. mn, 84°C,
CPEKPHCTA/IIH30BAH H3 3THanerata) H 20 Mr n-aMHHOA3066HI0N

. Q@
(t. ma. 27°C, nepeKpHCTANINHIOBAR H3 nerposeinoro sgupa). I1aa-
- CTHHKY SIOHPYIOT B CJETKA HAKJOHHOM MOJIOXKEHHA B HerayBOKOi
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Tatauya 4.5

3naqenus R;® OTACHBHHX asOKpacwrteneil, MONYIEHHMWE HA ofipasuax
OKCHIAa AMOMHHHS C PA3IHUHOR AKTHBHOCTBIO

Crenedb aKTHBHGCTH OKCHEAa AMOMHHHA
AsokpacaTens no Bpokmany u Iloapepy [1H]
1 111 v v
Azofenson 0,5% 0,74 0,85 0,95
n-MeTokcnasoGenson 0,16 0,49 0,65 0,89
CynaHoBHA Menrbill 0,01 0,25 0,57 0,78
Cynanossi® xpacanft I11 0,00 0,10 0,33 0,56
n-AmunoazofieHaon 0,00 0,03 0,08 0,19

8 [Morpemuocts onpeaenenus R (0,04.

KaMepe, B KOTOpYI0 H00ABJSIOT TeTpaxjopMeTai. 3nauenus Ry or-
JenbHHX as3okpacuTenefl, M3MepeHHHE N0 NEHTPaM NATeH, MEHA-
JOTCH, KAK CAEAYET H3 AaHHLIX Tabu. 4.5, B COOTBETCTBHH C aKTHBHO-
crnio azicopbenTa no Bpokmany n Ulonnepy [11]. :
Hedrpanoreui okcud armomurus TPHMEHAETCsH dalle BCEro (pH
€r0 BOAHOrO SKcTpakTa or 6,9 no 7,1 B 3aBHCHMOCTH OT HCTOHHHKA
nodyuenas). Ha [1e3aKTHBHPOBaHHOM ajcopGeHTe MOXHO pasje-
JIATH MeHee YCTOMUHBHIE COeJMHEHHs, HanpHMep AJbACTHAE, KETO-
HH, XHHOHH, IVIHKO3HJH, & TaKXe COeIHHEHHA, HEeyCTOfiUHBHE B
eNOUHHX cpefax, HampHMep CcJIOXHHE 3(UpL, JNAKTOHHL Kpome
TOTO, OH MPHIOJeR AJIA Pa3jeseHHs CAaGhX OPTaHAYECKHX KUCJOT
u ocHoBanHfl. HeHTpanbHH OKCHJ aIOMHHHS OGLIYHO TOTOBAT H3
LIEJIOUHOrO OKCHJA AMIOMHHHH, TUIATEJBHO NPOMEIBAS MoCcJIeAHH I
pofofi [50] mam ofpalarniBas 3THIAUELTATOM [20]. Oanaxo GoJb-
WHHCTBO TOBAPHHX MapoK HeATpPaJIbHOTC agcopbenra MOMYYaIOT,
yAansis nes04YR pasGaBNCHHLIMH KHC/IOTaMH (consinofi, yrcycHoR).
B #a6opaTOPHLIX yCJAOBHAX HeATpanbHHA OKCHI AJIOMHHHS MOXHO
NONYYHTL CleAYIoWHM o6pa3oM. Hapecky OKCHAA ajIOMHHHA KHITE-
5T 30 MHH B KOa6e ¢ OBpaTHHIM XOJOAHJILHHKOM MPH IEPeMEIIH-
BamEEH ¢ 3—D5-KpaTHHM ofbemoM BOAB. [lanee pacTBOp AeKaHTH-
PYIOT, @ OCTAaTOK BHOBb KHIATAT € BOAOH, NOKa pH BoaHOro 3KCT-
pakta He craner paBHHM 7.5. [Tocae sToro OKeHA AMOMHAHHS -
TPYIOT C OTCACHBAHHEM, CMEUIHBAWT C A3BGHITKOM 3THJAAleraTa H
OCTABJSIIOT OTCTAHBATHCH HA HecKoabKo cyTok. Ilocse tero BHOBB
(PBILTPYIOT ¢ OTCAacCHBAHHEM, NPOMHBAIT METAHOJNOM, NOTOM HE-

CKOJILKO Pa3 BOAOH H AaKTHBHPYIOT, KakK ONHCAHO BhILIE. Paapenn-

TeJbHYI0 CHOCOGHOCTh OKCHAA JIOMHHHA B OTHOUICHHH HENpeieb-
HHX COeNHHEHHN, HANPHMEp YIJeBOJODOIOB, MOXHO elle Gosee
YCHJNNTD, IPONATHBAS €ro HATPaTOM cepeGpa.
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[MPOIINTKA OKCHIA AJIOMMHIA HUTPATOM CEPEEPA

Hurpar cepebpa (25 r} pacrsopsior B 380 MA AHCTHIIHPOBAH-
HOB BOAH U A0GABJKIOT 3TOT PACTBOP MpH nepeMemuBaduu K 500 r
HeHTpaJbLHOro OKcHpa amoMuHud. [loayueHRYIO CYCNEHSHIO yIapH-
BAIOT A0CYXa B POTOPHOM HCIApHTENe NPH TeMmepatype GaHu 110—
130°C ¥ HeMHOTO NOHHIKEHHOM JAaBJeHHH (BOLOCTPYHHEIA HACOC).
B ykasaHHHX yCJOBHSAX BOAa OTroHAeTcs pasHoMepHO. Korga cMech
BHICOXHET, ee 15 MHH aKkTHBHpYIOT Hpu Temiepatype Gaum 130°C
B DOJHOM BakyyMe. IIpH HCNOJB30OBAHMM NOJYIEHHOro TAKHM 0Gpa-
30M afcopbeHTa cjelyeT YYHTHBATL BO3MOXKHOCTh H30MEePHU3ALNH,
ocoGeHHO TpH paboTe ¢ KHCJOPOACOAEPMKAIUMY  COCTHHCHHAMH
(cMm. pasz. 4.2.10).

Kucawui oxcud aaromuris 00BUHO HONYYAIOT, NPOMBIBAS LL1EJA0Y-
HOH HJM HefTpajbHO OKCHA AMIOMHHES KHCJIOTaMH (CONAHOH, VK-
cychoit); pH ero soanoro skcrpakta okoao 4. Ha kuciom okcuie
aJIOMUMHHA XpOMaTorpaHpyloT HEKOTOPHE NPHPOJAHBIE W CHHTETH-
qeckHeé KPACHTENH, AMHHOKHCJAOTHI, apOMaTHUECKHe H anudpaTiiec-
Kie KapGOHOBLIE KHCJOTH. B CHHPTOBOR MJH BOAHOH cpefle oH Leii-
CTBYET KaK HOHOOOMEHHHK.

4.2.4, "CHIIUKAT MATHHA OJOPH3IHI

CHHTeTHUYECKHH CHJAHKAT MArHHA [OCTYIAET B NPOAAXKY IOI Ha-
spauneM «paopuzusas (Floridin Co., Pittsburgh, Pa.) nmu «marne-
son» (Westvaco Chlorine Products Corp., S. Charleston, W. Vir-
ginia). Ilo ceouM xpoMarTorpaduueckHMm CBOHCTBAM 3TOT J€3aKTH-
BHPOBAHHHA axcopGent (cM. Taba. 4.4) saHHMaeT NPOMeXyTOYHOE

CMQJIOKeHHe MEeXAY OKCHIACM aJIOMHHHA H cHaukareaeM. Ero ¢ yC-

NeXoM NPHMEHSIOT IJs pPasjesieHusi HEKOTOPHIX CTePOHINOB, KOTO-
pHe JErko 3JIOHPYIOTCA C OKCHAA aJIIOMHHHSA, a TaKXKe JIHNHAOB,
FJHKOSHAOR H HEKOTOPHX IIPOM3BOAHLIX caxapos. Ony6aukoBaH of-
30p cBOHcTB 3TOro ajicopberta [66]. UTo6H monyyuts HefTpadb-
HHH afcopOeHT, CHJAHKAT MAarBAs I[POMLIBAIOT MNOCJAENOBATENBHO
pa3GaBjeHHON COJAHOH KHCJOTOH, YKCYCHOH KHCJIOTOH M TIIATENb-
HO METaHOJOM ¥ AMCTAJIAPOBANHOH BOJOH.

4.2.5. OKCHH MATHHA

Xpomarorpapuueckde CBOACTBA OKCHAA MArHHs IleJHKOM 3a-
BUCAT OT cnocoba ero npurotoBrnenus. Bomxod [9] obmapyxwn,
YTO OKCHJ MAarHis ¢ HAATYTIHMH XPOMAaTOrpaduIecKHMH CBOKCT-
BaMH MOXHO TOJYUHTh, IPOKaNHBaA THAPOKCHA MarHud 12 u npu
400°C. IIpu Goabliefi MPOAONKHTENLHOCTH H OoJee BLICOKOH Tem-

. mepaType NPOKANHBAHHS MJOLAAL AKTHBHOR IOBEPXHOCTH aiCOpP-

feHTa YMEHbIIaeTCs TJIaBHEM 06pasoM BCEACTBHe cneKaHHs. Mak-
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CHMAaJbHas yAe/NhbHAd MOBEPXHOCTE XOPONUIO MPHTGTOBIEHHOIO OKCH-
Aa maruusa cocrapisier okoJo 190 u?/r. ToapHble 06pasubl OKCHAA
MATHHSA 3HAYHTEJNBHO PAa3qHYalOTCA HO aAcopOuHOHHEM CBOHCTBAaM;
MHOT/la 3aMETHH PasjHyHA Aaxe MEMKAY PASHBIMH NAPTHSMH, BEI-
NYIWEeRBRIMHE OLHOH GHPMOI. m
OKCHA MarHHs ualle BCEro NPHMERSETCA AJA pasieleHyst COeLd-
HEHHA THIIA KapOTHHOMIOB W nNOPGHPHHOB. XpomatorpaduuyecKkue
CBO#ICTBA OKCH/ld ANIOMHHHA HauGosee noapobHo neenenosan CHafi-
nep [68]. DroT aBTOp HAlle], YTO AKTHBHOCTL [A€3AKTHBHPOBAHHOTO
BOJOH OKCHIA MArHHZ MOXHO GBICTPO NMOBHICHTB, 3JIOHDYS €ro Cy-
XHMH OPTaHHYEeCKHMH pacrsopuateasMu. OgHako uocie Taxoit o6pa-
GOTKH BO3MOXHa ReoOpaTuMas ancopOUHs HEKOTOPHX OPraHHIec-
KHX, TJIaBHEIM 00pasoM apoMaTHYeCKHX, COefHHeHWH. DToro Hexe-
JIaTeJABHOTO HBJEHHS MOXHO H30e)XaTb, HCHOJb3ys PACTBOPHTENIH,
cozepxainne Bofy. Ilo ceouM cBOMCTBAM OKCHMI MArHHS B H3BECT-
HOH CTemeHH MOXOX Ha OKCHA aqioMHHHA. OCHOBHOE pasinyue 3a-
KJI04AeTCA B ero GoJblieM CPOACTBE K ABOHHBIM YIAePOA-yraepoj-
HBIM CBSI3fM, a CIEIOBATE]ILHO, H K aPOMATHUECKMM COEJHHEHHAM.
Hdas xpomarorpadHuecKoro aHaaH3a MOXKHO HCHOJbL30BATH COGCT-
BeHHO OKCHI MATHHS M Pa3JjUUHBIC ero KOMOWHAUHH ¢ APYIHMH aji-
copbenramu. B KOJOHOUHONH XpoMarorpadud OOLIUHC NPHMEHSIOT
OKCHJ MAarHHf B COYETAHHH ¢ JHATOMOBOH 3eMJeil, UyTOBLl 0BJeTIUTh
sawuposanne. Huronanaec [51] ompezenna ycaoBHs TOHKOCJOM-
HOTO H KOJOHOYHOro XpomarorpadhipoBaHHd TaKHX CMecel BOCKOB
H CTEDHHOB, KOTODHE TPYAHO DasledHTsb APyrHMH Meromamu. Om
noKasaJ, YTo pasjejeHHe BELIECTB HA OKCHJAE MarTHHA NPOHCXOIHT B
COOTBETCTBHH C NAOCKOCTHHIMH PAa3MePaMH KX MOJIEKY/I.

4.2.6, NPEBECHBIA ¥YTOJIb o

HpeBecHblfi yroJb — 3T0 THNHYHBLA MPeACTABHTENh alCOPGEHTOB
C P43BHTOA BHYTPEHHEH HOBEPXHOCTbIO. AJcOpOlHa HA IpeBecHOM
yrie BosMoxHa GJjarofaps AUCHEPCHOHHLIM cHaaM (cM. pa3f.4.2.1).
On xapakrepHayeTcsi MaJjofi U3OHPATENLHOCTLIO B OTHOUWIGHHH Pas-
JINYHBIX THNOB BEILECTB, a OTHOCHTe/bHAs 3dbeKTHBHOCTH ajxcopl-
IHH HA HEM ONpPeAenseTcs MOJCKYJARZPHHIMH pasMepaMH, XpoMaTto-
rpaduyeckHe CBOHCTBA APEBECHOTO YIVIA B 3HAYHTENBHOR CTENeHH
3&BHCAT OT HMCXOAHOIO MaTepHaaa, cnocofa I[OJyYEeHHA H HMem-
UHXCH NpHMecel. 3Ta 3aBHCHMOCTL 3HaYHTENBHO CHJbHEE, 4eM ¥
Apyrux aacopGerToB, :

V3BecTHEI TPH OCHOBHEIX BHJa apesecHoro yras. I) [padurupo-
BAHHBI/i NPEBeCHME YroJb; ero NOAyyaloT NPH TEMNepaType Bhille
1000°C. B npusiumne 3T0 YHCTHH YrJepoj ¢ OTYETAHBO HENMOAAPHOM
MOBEPXHOCTHI0. 2) AKTHBHHIH APEBRCHBIH YrOJb — NMPOAYKT HH3KO-
TeMIEPATYPHOTO OKHC/IEHHA OpraHHueckKHy BeulecTB. OH cofepiKur
3HAYHTEJNBHOE KOJHYECTBO KHCJIOPOZA H BOAOPOAA B BHAE NOJAP-

3
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ABIX (QYHKUHOHAABHEIX rpynn. Hcmnoab3yemsle NMPH €ro noJy4eHHH
CONIM HeJerKo VAaduTb. JTOT afcopOeHT XapakTepuayetcsi Oecmo-
DAJOUHBIM pacTpefiesieHHeM nop. 3} u\gm@ohmmazm MOJIeKyAADHEE
CHTA; MX IOJY4aloT MOCPELCTBOM TEePMHUECKOH NECTPYKUHHM MOJH-
MepoB THIA capaHa.

TocTynamowse B NPOAAKY MAPKH APEBeCHOrO yras, NpeAHasHa-
YeHHOTO 15 XxpoMarorpaduueckux ueneid, oOHYHO NPelCTABAAIOT
coGoft cMecH NepBBIX ABYX THNOB. OueHb YacTo OHH HACTOJLKO MeJ-
KOZLHCIIEPCHBl, 9T0 HX MPHXOJHTCS HCHOABL3OBATH B CMECH C HEJIHTOM
wad nesstioaosofi (1:1), 4To6e ckopocT: 3J0HPOBaHAA Oblaa JPH-
emaemofi. HekoTopble TOBapHbHE MapKH CJeAyeT OYMINATH, HATpH-
mep kunsueHdem ¢ 20%-HOR yKCyCHOH KHCJIOTOH HWJM PacTBOPOM
nnanuga xanus [60]. Panblie ApeBecHBIf yroJb WMPOKO MPHMEH:A-
JH; HANPHMEP, OH OKA3aJCs IPHIOAHBIM AJIA XPOMATOrpadupoBanHs
COeUHEHHA ¢ BBHICOKOH DEAKIMOHHOR CMOCOGHOCTHIO, CaXapHuoB H
cMeceli apoMaTHYeCKHX H anHMdaTHieckKHX coesunenuil. Cpoifcrsa
ApeBecRoro yras onncansl B crathe [39]. :

4.2.7. TOJUAMHIBI

Hapsany ¢ KiaccHYeCKHMH HEOPraHHYeCKHMH mhaowammqmam B
nocAejHee BpeMmsl B KauecTBe aAcOpOeHTOB B OPraHHYECKOH XHMHH
¥ GHOXHMHH NPHMEHSIOTCH pasinyHble nojnrmepl. [as XpOMaTO-
rpaduyecKoro pasfae/eHHA HH3KOMOJeKYJAAPHLIX COCAHHEHHH dYalle
BCETr0O HCNOAL3YIOTCHA m\u,oo@@m:juh TANA NOJHaMHJOB, m.nm_..o.u,mﬁm HX
¢nocoBGHOCTH pas3aensiTh LaKe CHABHONOJIAPHHE BElllecTBa TPH 3J10-
HPOBAHHH TAKHMH DacTBOPHTENSIMH, KaK BOAA ¥ BOAHBIE PaCTBOPEL
HH3IIMX CTHPTOB, [OMHAMHABL CYUICCTBEHHO AOMONHHIH HabOp aj-
cop6EeHTOB, NpUMEHAEMbIX B OPrAHHYECKOH XHMHH.

HiMeeTcsl HECKOJIKO TeDpHH, MOCPeJCTBOM KOTOPHIX IBITAIOTCH
OGbACHHTh MEXaHH3M XpoMaTorpadHUyecKoro pasieleHHs Ha TOJH-
aMupax, ABTOPH OJHOH H3 TAKHX TeOPHH CUHTAIOT, 4TO OCHOBHYIO
poJb B AAHHOM cJayyae HrpaeT obpazoBaHHe BOJOPOAHBIX CBA3CH
MexAy NPOTOHOAOHOPHEIMH IPYNNaMu XpoMaTorpadupyemMoro Be-
MecTBa H KapGOHUIBHBIM KHCJIOPOAOM aMHAHBIX FPYNIN B HOJIHAMHA-
Hofi menH. IIpy sroM m3bupartennHoe 3AlOHpOBaHHE aacopOupOBaH-
HBIX BELIECTB NPOHCXCAHT B pesyJbTare Pa3pHBa BOLOPOAHBIX CBH-
seifl BCJIeACTBHE KOHKYPHPYIOUIEro BAHSHHA 9iioeHToB [23, 24, 34].
3Ty KOHLENUHIO MOXKHO B MEpPBYI0 OYepelb IPHMEHHTh K XpOMAaTo-
rpaduu coelMHEHHH, COAEPKAIUX NPOTOHOJOHOPHBE TPYNNH, Ha-
npUMep CHAPOKCHJBHBE, AMHHHLIE H HMHHHEIE, CY/Nb(OHOBLIE, Kap-
GoKCHJAbHBIE, NEPOKCHKAPGOKCHJABHBE H TPYIILL, COXepMHallHe M-
tuBaJieHTHHH ¢ocdop. B HHCAO BEUIECTB, XOpOLIO pas/eNseMbiX
H4 NOJHAMHAAX, BXOAAT COEMHHEHUS C 3JeKTPOPHALHBIMH (YHK-
UHOHANDHBIMYA TPYIOIAMY, HAaNPHMED XHHOHBI, HHTPOCOeAMHEHHH,
HUTPHAB H ajpaeruipt. [1o OTHOLIEHHIO K 3THM COeJHHERHSIM aMHA-
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HHEe TPYNNH yiKe He SBJAKTCH COPOLHOHHBIMH IIEHTPAMH; BMECTO
HHX 3Ty DOJb BHIIOJHAIOT KOHHERhE AMEHOTPYINH NOJHAMHUIHBIX
Monekya [22, 20]. Opgnako mosgHee GBLIM MOMYHCHB SKCNEPHMEH-
Ta/bHble [aHHble, HEe YKIAABIBAIOLIHECH B 3TV TEOPHIO, H NOCTEHeH-
HO HavYaJja 3aBOeBhIBaThH IIpH3HaHIe Apyrass KOHHEIIIHd, nOH.ﬁmo:O*
KOTOPOH XpoMartorpadus Ha mOJAHAMHAE B J€HCTBHTENLHOCTH TPe-
craBigeT co0OH mpocTyio HAM oGpalleHHO-QE3HYIO  pACHpeleJH-
TEJABHYI0 XPOMATOrpaHio, rie B 3aBHCHMOCTH OT COCTABA NpHMe-
HAEMOrO PpAacTROPHTEAS HOBEPXHOCTh NOJMHAMHIA MOXKET BHIIOJA-
HATH (YHKUHIO NOJSAPHOH HAM HemoaspHoH ¢asm [13, 16, 17, 21,
35, 81, 89]. . _

Bonpoc o mexaHH3Me pasielieHds Ha MONTHAMHAAX BCE eule OC-
TACTCA OTKPHTHM. Bapk u I'psxem [4—7] paspaboranu HoByO Teo-
pHI0 MeXaHHM3Ma 3THX NPOIECCOB H MOATBEPAHJM CHPABEIIHBOCTb
ee¢ OOIIHPHEIM SKCIePHMEHTAJLHEIM MaTepHaJoM. CorsacHo 3TOd
TEOPHK, XpoMarorpagHpoBaHHE HA MOJHAMHAAX HAET B JABe CTa-
nuH, [lepBas cragud — 510 afcopOuus (QeHOJALHHX IPYIN Ha MOJH-
aMHje B pesy/pTaTeé 06pas3oBaHuA BOAOPOZHOR CBS3H C IOBEPXHO-
crHofi rpynnofi —CO—NH—, a sropas cragus — sto gecop6uus
¢eHONLHLIX IPYNN NPH B3aHMOAEHCTBHH ¢ MOABHKHON ¢asodr. Oc-
HOBHBIM ()aKTOPOM, ONPEACASIONIHM BENHYUHY R; COeJMHEHHS, fB-
JS€TCA COMLBATAUHA ruapoduarHOd HAH ruapodobuOil FacTH Mo-
JeKyJTbl. B HEBOZHHIX S/IIOHPYIOIHX CHCTEMAX COMLBATHPYETCH TH-
podobuas yacTb, a B BOAHHX CHCTEMAaX NPOHCXOJHT COMLBATALHA
(eHOJBHOTO THAPOKCHAA,

Caeayer orMeTHTB, YTO Ha XpoMaTorpadHIecKoe pasiesieHHe Ha
MONHAMHEAAX BJHAIOT HE TOMLKO NPOTOHOROHOPHBIE H HYKJIEOHH/Ib-
HHE€ TPYNNH, HO H apOMaTHYECKHe fApa, ABONHEE CBA3H, COMpA-
JeHHe NBORHBIX CBf3eH, asOrpynnu H T. I., T. €. GParMeHTH ¢ Ae-
JIOKaJIH30BAHHBIME N-3JCKTPOHHLIMH CHCTeMaMH. Mx Hanugme B
MOJIeKyJie XpoMaTorpadHpyeMoro BeLlecTBa YBeJHUHBAET ero copo-
HHOHHOE CPOACTBO K NOJNHAMHAY.

Hcexops ua H3nOMeEHHOro, xpoMmaTtorpadHueckoe pasjedcHHe Ha
HOMHAMHAE MOXHO DacCMaTPHBATh KaK INPOLECC OLHOBPEMEHHOro
3/IEKTPOHOJOHOPHOTO H SJEKTPOHOAKIENTOPHOrO B3aHMOAEHCTBHA,
Ha KOTOPHIA OKa3HBAIOT BAHAHHE H XHMHUECKAs TPHPOAA XPOMATO-
rpapupyeMBIX COeJMHEeHHH, H COCTaB 3JIOMPYIOIIHX CHCTEM, a TaK-
e CTPYKTYpPa HOBEPXHOCTH H KayecTBO aicopleHTa.

: B macrosmiee BpeMs BHINYCKAETCA HECKOJBKO MAPOK NOJHAMH-
Aa, npeHa3HaYeHHHIX A/ KOJOHOUHOHR ¥ AJS TOHKOCAOHHOH Xpo-
Marorpaduu; B taba. 4.6 npuBeleHN HaHGOMee PACNpPOCTPAHEHHBIE
MOlHbHKaHH. 3TH BPOAYKTH 3HAUHTENHHO PA3NHYAIOTCS MO CBOL-
crBaM. KauecTBO NOJIHAMHAHHX COPGERTOB CYIIECTBEHHO 3aBHCHT
He TOJIbKO OT COCT2BA MOHOMEPHOIO 3BEHA, HO H OT MOJEKYJIsSPHOH
MacCH, HaJHYHA HH3KOMOJIEKYISPHBIX KOMIIOHEHTOB H criocofa mpH-
rorosnenns. CopOuuoHHbIE CBOACTEA MOJMAMHAA 3aBHCAT TAKKE OT
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Tabauya 4.6
lFotosme nonuamuausle copGeHTH AJA KOJNOHOUHOE XPOMATOrpadHu

ﬂ.ww%%.w% # mmwwm.mﬁzmw. XEMAveCcKR cOCTaB QupMa-H3TOTOBUTEND
SC-66 70 Haanon 6,6 (monmrexea-| Macherey, Nagel and Co,
< MeTH/AeHAHAMHAHAHNH- D-516 Diiren (PPT)
HarT)
SC-6 <70 [epnon  (monmkampoJtax- | To e
TaMm)
SC-6 <160 » »
SC-6-Ac <160 | AueTriHpoBaHHH mepdon| »
H azad | [Tonukanponakram Woelm, 344
Woelm © ¥ P Eschwege (®PT)

CTENeHH OPHEHTAUMH MakpoMoJekya. [as xpoMmatorpagHyeckux
icael NPUTOAHEL TOJMLKO NMOJHAMHAH ¢ GOJblIHM COLEPIKaHHEM
HCOPHEHTHPOBAHHMX Lenel, T. e, meme# co cBOGOAHHIMH TPyNNaMH
NH— u O—C. .

C Lenblo XapPAKTEPHUCTHKH COPOIIHOKHON CNOCOOHOCTH MNPHMEHs-
eMHX B KOJOHOUHOR xpomatorpadui MOJHAMHAREIX TOPOLIKOB Je-
MaH H ap. [44] paspaboTanu KONCPHMETPHUECKHH METO/, OCHGHAH-
Wi Ha ONpe/lc]edHd aacoOpGHPOBAaHHOTO KpacHteasd — B-HadTtoo-
soro opamxkesoro (Orange I1).

OIPEIEJEHHE COPBUHOHHON AKTHBHOCTH NOJAHAMHIHOTO
TIOPOLIKA

1. Moayuenue B-HahTo408020 OPAHNEB020, OnpedeneRue cTene-
Hil 20 wUCTOTSL UL npuzoTosaenue pacreopa. Kpacateas $-Hadroo-
BHIl OPAHXKEBBH MOXKHO NMOJYYHTb B pesysbTaTe peakuuu B-Hadro-
Ja H JHA30HHEBOH# COJH CyAb(aHENOBOH KHCJOTHI [26]. MoxHo
TAKKe HCIIO/B30BATh TOTOBHHA MPOAYKT, HMEIOUIHACA B IIPOJAXKe.
UgeToTy 3TOrO Kpacuresds onpefensior merofom TCX Ha nesmono-
se (MN 300 UV, Macherey-Nagel), npuMeHsas B KaueCTBe 3JI0HPY-
fOLLETO PACTBOPUTENS OpraHHUeckylo $asy cMecH H-OyTaHOJ — yK-
cycHas Kncaota — Bofa {4:1:5). Kpacurens (400 mr) pacreopsior
B 500 MJ IHCTHAJNMPOBAHHOH BOJABI, J MJ STOrO PacTBOpa, UTO CO-
oTBercTByeT 2,4 MI §-HadTONOBOrO OPaHKEBOrO, paaGasaaior 50 Ma
AHCTHANHPOBAHHOR BOAHL W ONpeNe/sioT KO3GOUUHENT NOTTOLEHHS.
TIpu paute soaHb 485 HM OH paBeH 2,3. :

2. lpueorosrenue npo6 noauamuda. [1pobu nopomkooGpaso-
ro noaHamuga (mo ~1 r), copOUHOHHYIO CIOCOGHOCTE KOTOPOTO
Ha0 ONPEeNHTh, 0CTaBAMIoT B Bofe Ha 2 4. Halyxmmil noanamun
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OrdHALTPOBHBAIOT M NpoMEBaloT 100—200 Ma AHCTH/LIHPOBAHHOR
BOJBI, YTOGH YJA/IHTE HH3KOMOJEKYJISPHEIE KOMIIOHEHTHl H IblJb.
TIpombiTatit mopomok cymar 24 4 npu 70°C B cywnabHOM mKady u
AN KaXOTO ONPelen€HHs B3BEIINBAIT 110 TPH napeckd To 100 wmr.
3. Onpedeaenue copbyuonnoi emkocru. Kaxayio upoby nogau-
dMHAJla CMEIIHBAIOT B MaJleHbKOH KonGouke ¢ 3 MJa pacTeopa kpa-
CHTEJIt H OCTABNANT HAa 2 4 L] 3aBeplIeHHA PeaKUHH, TEPHOIH-
YECKH BCTPAXHBasA. [lanee cvech mepeHoCsT B CENHANLHYIO MHKDO-
xpoMaTtorpaduueckyo KONOHKY, OTKY[a pPacTBOp c Heazxcop6upo-
BAHHLIM KDACHTE/]eM CTEKaeT B CTAHAAPTHYIO S50-MHANHIHTPOBYIO
K0yi6y. KOMOHKY npOMBBAIOT AHCTHJNMPOBAHHOH BOAOH (10—
20 M), nOKa He MePecTaHeT BHITEKATH KpachTe b, Koaby samonms-
10T IO METKH H ONpelensioT POTOMETPHUECKH KOJIHYECTBO Heaacop-
OHPOBAHHOTO KPACHTEJSl, CPABHHBAS €r0 C KOKTPOJBHEIM XONOCThHIM
pacTeopoM. Uro6el onpefeaHTh KOJHYECTBO KPacHTes, aacopbupo-
BAHHOTO Ha NOJHAMHJE, 3JIOHPYIOT KOJOHKY npuMmepno 10 wMna
METAHOJIbHOTO pacTBOPa MHAPOKCHAa HaTpHA (1 r rHIpoKcHAA Hat-
pusi Ha jutp 70%-HOrO MeTanona). dnoaT cobupaloT B KOAGy eM-
KocThio 50 Ma, coaepxkamyo 0,5 Ma pas6GaBaeHHOR YKCYCHOA KHC-
A0TH (1 "acTs nexsHol ykeycHo# kucaotu41 wacrs 70%-Horo Me-
T4HO/12), H pa3bapasmior BoAoil 10 MeTku. IIpH Aauue BomHB 485 HM
M3MEPAIOT KOSQOUUUEHT NOr/IOWEHHs] OTHOCHTENLHO KOHTPOJLHOTO
XOJIOCTOTO pacTBopa, MPHTOTOBRJEHHOTO TAaKHM 3JKe crnocobom. [Io
KO3 (HIHEHTAM NOrJIOWIEHH aacOpGHPOBAHHOrO H Heajacop6Hpo-
BAHHOrO KpacHTe/ell onpeaensior copbUHOHHYIO eMKOCTb MOJHAMH-
A3 — KOJINYECTBO MHKPOMOJIEH KpacHTeJs, aAcopOHPOBaHHOrO O~
HHM rpaMMOM MOTHAMHAHOTO NMOPOLIKA (MOJeKyJApHAsA Macca B-
KaTon080r0 OpaHxeroro pasHa 350,0). CymMma macc ancopbupo-
BAHHOTO H HeaZCOPOHPOBAHHOTO KPACHTENA AOMMKMa PABHATHCH HC-
XOIHOH Macce KpacHTedd.
HurepecHo, 4To cOpGUHOHHYIO €MKOCTL NMOJHAMHAA MOMHO 3HA-
UHTE/ILbHO TOBHICHTb, €CJH PACTBOPHTL €r0 B KOHUEHTPHPOBAHHOM

KHCJIOTe (COASHOM, YKCYCHON H T. 1) H OCANMTL 3aTeM BOJIHEIM
MeTaHoNoM [44].

OJIMH U3 CIIOCOBOB NOJYYEHUS NEIEBOTO AZXCOPBEHTA
C HY)KHBIM PASMEPOM YACTHII [77]

Hnst npuroToBNeHHsT XpoMaTorpaduuecKoro HOJAHAMHAA MOMKHO
HCTOJL30BATh KakKOH-NHGO J1erko ROCTYNHBHI TIOMHMEpPHHIN MaTepH-
an (wampuMep, yabrpamun B3, sunyckaemuit  dupmoit BASF,
Jhonenrcxagen, GPI). Hapecky noamamuaa (225 r) cnazana cyc-
nenaupyioT B 1,5 & nexauolt ykcycHod kueaots (98—99%), a 3a-
TE€M DACTBOPAIOT B HeH, OCTOPOXKHO HarpeBas B K0J6e ¢ 06paTHMM
XONOZHNBHAKOM. PacTBOp OCTaBJAIOT 10 cieAylomero pHs, OpH
STOM H3 HEro BHMNARAET IycTOH NacTOOOPasHBIN 0CaloK, KOTOPLA
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caema_u%omz,mmaa IpH CHJILHOM OTCAacHBaHHH. TBep/nifi OCTAaTOK
ABAXKAL TOIATENIEHO Pa3MEIIHBAIOT € 5 J AUCTH/UIHPOBAHHOH BOAM
# BHOBb (HJILTPYIOT. TIPOMLITHIA MOMHAMHA CYCMEHAHDPYIT B 3 n
IHCTHANHPOBAHHONH BOAH, A0GaBNAT K Hel DasOapJeBHBA pac-
TBOp ammuaka o pH 7,5—8,0 u ocrasazsor Ha 12 U, Tlocae sroro
eme pas peryaupyior pH, ecaum sto HEOGX0AUMO, M TOJYUEHHHIH
NPOAYKT OTHQUILTPOBLIBAKT C OTCACHIBAHHEM, hmmﬁnz [IPOMBIBAOT
5 J AHCTHJJIMPOBAHHOW BOAH M B 3ak/wouerne 50 )% -HHM MeTaHOo-
JoM. CyulaT moJHaMKJ Ha BO3jlyXe B BH[E TOHKOIQ CJOS 10 oam*x
Tnop, NOKa cpejiee cofepXaHue BOJAbI B HeM COCTABHT okono 35%*.
MonyyeHHblil BAAXKHBIA TOJHAMH/ NMPOAARJHBAIOT IVIACTMACCOBLIM
mmaTeseM depes IIeJKOBOe CHTO pasMepom 22 menn. IlosydeHHHM
rpaHysaM HalT [HOACOXHYThb, YTOOBl COAEpPKAHHE BOAHI omxwxa%ov
Ao 15%;, 3aTeM TPOAABJHBAKT UEPe3 CHTO pasMepoM 44 mew® 4
OKOHUATeNBHO cywmiaT B cylinabHom wxady npu 60°C. IMonyden-
HHT MOPOINOK ajfcopBenta GPAKIHOHMPYIOT Ha BHOPAUHOHHEIX CH-
rax. Oromo 36% Bcero xoanuyecTBa — 3TO GPaKUHd YACTHIL pa3Me-
pom 0,1—0,2 MM, oxono 38% — dpakuns uactuu pasmepoM 0,2
0,3 MM K okoJo 19% cocrapasior yactHusl Menee 0,1 mm. OOmud
BuXOZ (pakuux uactHi pasmepom 0,1—0,3 MM cocTaBiseT OKOJO
74 % TNepexpHCTaJAAH30BAHHOTO NPOAYKTA.

Xpomarorpadui Ha MOA¥AaMH/Ie MOCBAUIEHO MHOTO XOPOIWIMX 06-
30pHLIX CTaTefl, MpuBeAeM XoTs Obl ABe nocaeanue [75, 82]. To-
JHAMHAZ 4Yaule BCEro MPHMEHSIeTCsT TPH pasfeneHHH (PeHOJBLHBIX CO-
eMHeHH 1 - NPOCTHX TMPOMEXYTOUHLIX NPOAYKTOB CHHTE3a HJIH MpH-
POLHBIX COeIHHEHHH, HAMPHMEP JHIHAHOB M Pa3/HYHHIX MPOJAYKTOB
AEeCTPYKIHH JHUTHHHA, 3aTeM {JaBOHOKAOB, MHOTOATOMHBIX CIHP-
TOB, KHCJOT, AMHHOKHMCJOT, NENTHIOB, a30TCOAEpKallHX TreTepo-
IUKJIHYECKHX COEIHHEHHH, HEKOTOPHX AaNKaNOHAOB, CTEPOHIOB,
JeJUHEIX KHCJIOT, AHTHOHOTHKOB, CHHTETHUECKHX KPACHTE/CH, MH-
CEeKTHUHAOB Y repO6HIHAOB, KYMADHHOB, COeJHHEHHH HPHIMA H T. A.
Jas xpomarorpadguu XHHOHOB H HMX NMPOH3BONHLIX, a TaKke apo-
MATHUECKHX COSIHHEHHH, HUTPO- H NOJHHHTPOCOS/HHEHHH HCNOJb-
3YIOT aUeTHIHPOBAHHLIC MOJTHAMHUIBL.

4.2.8. MONUCTHPOJILHBIE AACOPBEHTHI

AmGepaur XAD mnpexpcrasasier cobof n::ammﬁmnm:m HEmoNAp-
Hblfi aJcopOeHT, moJy4aeMH CONOJHMepH3anuel CTHPOIA C AHBH-
AuaGenszonom (usrotoBuress ¢dupma Rohm and Haas Co., Phila-
delphia, Pa., CIIA). Han6osee IIHPOKO HCHOJB3yeTCA aMOepJuT

*. ComepmanHe BOALI ONPeReNAIOT BrcyliHBanweM npe 105°C go moctosuuodi
MACCHL

* Vcnonb3yioTed TAK HA3HBaeMHe MeJbHHYHEIE CHTA ¢ DA3MHUHBIM PA3MEpOM
aueer (gucno mem Ha pofiM). Ilon6upan cooTBETCTBYIOUIKE CHTA, MOXHO IIPHTOTO-
BHTE aHECOPOERT ¢ APYFHMH pPa3MeDAMH JacTHI.
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Mapku XAD-2, o6nagaomnit ouens BEITOAHEIMH nwumnemmz_m (va.
nosepxHocTs 300 M?/r, pasmep nop okono 9 uM). Xdts y storo ma-
TepHaJd BHCOKAS NOPHCTOCTB, PACTBOpEHHLIE BEUeCTBA OYEHb CJa-
60 NPOHHKAIOT BHYTPL ero MHKpOChep, u agcopbuus npoucxonnt B
OCHOBHOM Ha MX IOBEPXHOCTH. Ancopbuns na ambepiaHTe BO3MOK-
Ha BCJECACTBHE BAHAEPBAAJLCOBHIX B3AHMOXLEHCTRHI MEXIY THAPO-
¢o6Ho# wacTbio MOJICKyJBl H HENOAAPHON MaTpHued. ITpryem an-
COPOLHA TeM CHJIbHEE, ueM Bhimfe HOJNAPHOCTL PACTBOPHTENS, NO-
STOMY PaCTBOPeHHHEE BEHIECTBA QUEHH XOpolo aacopSRPYOTCS H3
BOZHOH CPenHl n emle Jy4we 3 PACTBOPOB 3J€KTPOINHTOB. Tak, sToT
ancopGeHT ycmeurno HCIIOJIb3YETCA AJI1 KOHIEHTPHPOBAHHS H Bhi-
ACICHRS BEIIECTB -— HOCHTENEH 3amaxa CBexero msea [88], yma-
JI€HHA H3OHTKA MHKPHHOBON KHC/JIOTEl, IPHMEHAEMOl NpH H3BJIeYe-
HHA O€/KOB M3 KJETOURKX skerpakroe [87], pasnenenms Hutpo- u

Hufi Meronom JXXBJI onncano p crarse [15].

Ancop6unonnoe P4BHOBECHE CYIIECTBEHHO 3aBHCHT OT YHCIA H
NPHPOAH NOJAPHEIX H HEIIOJIAPHBIX IPynm B XpoMmartorpagupyemom
bemecTtse. Hanpumep, w3 sognoro PacTecpa (peHoa ancopGupyerca
TNOIHOCTRI0, & (EHOJAT HaTPpH: He afacopbupyerca, Sisuo HemoJIsIp-

H JHXJOPMeTaHa,

B Espoue ¢pupma Serva (lefipenn6epr, ©PI} Bunyckaer am-
Gepaur XAD B Buge IMHPpOKO# dpakuHK ¢ yacTHnamu pasMepom
0,3—1 MM B BuEe Gosee Y3KHX ¢paruuii yxe upomurtoro ajacop-
GenTa (mox massaHHem cepBaxpom-XAD-2). Bumyckaiores tpax-
HHH C YacTHIAMH pasmepom 50—100 mkM, 125—150 MEM, 150—
200 mxm, 100 — 200 Mrm g 200—250 MkM. AM6epaur XAD-2 (paa-
MEp uqacthy 0,3—1 Mm) mempurogen A2 HENOCPEACTBERHOTO yIIO-
TPeOJIeHHS, ero cHayana HeOOXOAHMO Pa3MOJIOTh, 3aTem NOALJIHTE
Ha QPaKUHH H DPOMEITE. Pasmonors sror aMBepanT 10BOJbHO Jer-
KO, TaK KaK KPYIHHE YacTHIH] [IpercTaBasaioTr cobol araoMepaTn
60.Tb1I0TO YHCAA MHKPOCKONIHYECKHX 1IapHKOB.

NNOATOTORKA AMBEPJIUTA XALl-2 (0,3—1 MM)
Am6epaur-XAD CYCICHAHPYIOT B He6OAbLIOM KoauyecTme BOZHI,

XOpOIO 3aKYNOPEHHKEIX CKAfHKAX.

e
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1.2.9, hhnovm.mw:._,r— A )KHAKOCTHOH XPOMATOIPAGHU
BbICOKOro JABJAEHHA (KXBI)

B pasz. 4.2.1 yxe TOBOPHJIOCH, YTO aACOPGEHTH, NPHMEHseMble
B KXBJ, otanuaores or ajcopGenTOB, MpeAHA3HAYCHHBIX i¥ ¢
00LIUHONH XpoMaTorpagumy, CTPYKTYPOH, a Takke pasmepoM u thop-
MOH yacTui. AacopGeHTn aas JKXBJl MoxHO pasiennts Ha ABe
GosbluHe rpymmel: NOBEPXHOCTHO-NOPHCThIE H NOJHOCTBIO MOPHCTHE.
Eomm@xmoﬁ:o-nowxoazm afcopGeHTsl NOayYaloT CIeAYIONHM obpa-
S0M: Ha TBEpALle, HEMOPHCTHE, cepHuecKHe A7pa HAHOCAT mOPHC-
THH cJ10# coScTBeHHO ajfcopbedta TommuHOR [—2 MKM (cM. paam,
421 n pne. 4.1,6). Baaronaps TAKOMY CTPOEHHIO BCE THMNH 5THX
mhoovammeom-moomegmmI.EmeE € DPEryJiHpyeMof noBepXHOCT-
HOH TOPHCTOCTBIO, IMAPHKH, NOKPHTHE HOPHCTHIMH CJOSAMHY, UIapH-
KH, TOKPHTHE NIEHKOH, — [0CTATOYHO NPOUHEB ¥ He paspyumalTes
IIPH BHICOKMX NaBJIEHHAX, MPHMEHAEMbIX IpH xpoMatorpaduueckom
pasfenenun. Xora ray6HHa a[ICOPGUHOHHOTO C/I0S ¥ TakuX ajcop-
0eHTOB 3HauUHTeABLHO YMCHbIIEHA, B aAcopOentax THna KOpacH.i
(raba. 4.7) umeercs 0BOJIBHO MHOT0 OUeHb MaJieHbKHX TOp, 9TO
SHAUHTENLHO PACIIHPAET ancopO6UUOHHYIO B0HY, & NPOH3BOAHTE]L-
HOCTL KOJOHKH CHJIBHO 33BHCHT OT CKOPOCTH TEUCHHS, Beuay orno-
CHTEJLHO MaNOH BEJHIHHB  aACODPGLUUOHHON NOBEPXHOCTH  (1—
15 M2/r) B Takue KOJOHKM Hesbag BBOAHTL NMPOGH 60JbIIGr0 0fb-

CTAaTKOM, €CIM HCHONL3YIOTCH MAJIOUYBCTBHTENbHbE NETeKTOPH, Ha-
lipuMep pedpaxromerp. Oxuako CH/bHOTIOJISIPHbIE BeIleCTBa, Bepo-

PaKTepHCTHKAMHY.
Ancop6entr tuna TMOJIHOCTBIO NOPHCTHIX GHLIH B uHede IepBLIX
npeMenensl 8 JKXB/I. Buauane ato 6nim HCIOMB3YEMHE B O6pIY-

MH HeNDABHABLHONR bOpME AHAMETDOM MeHee 74 MKM (pmuc. 4.1).
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Fabauya 4.7

¥lenbHasa DOBepX- . B
Tui aicopGeHTos TopapHad MapKa l;a:::: ::;:LH A HOCTD, u’/rp ‘Pupma
HosepxrnocTro-nopucTole
XHM}:IeCKn csﬁaazmas ¢asa | Kap6osakc 400/kopacia® 3750, cd. 7 xi
Cisfkopacua? 37—50, ch. WA
ODS/kopacun® 37—50, cd. 7 wa
Denun/KopacHa™ 37—50, cd. o
Buaak; noaspHas cRasaHHas ¢asa® 30—44, cd. i
Buaax, obpainedHas ¢asa® 30—44, o, s o oY
Oreuil anouumust [oaymuna HS, HC 37—44, cb. Hs.- .1 - oy
IMovimaman Menaunon® 45 P wa
Cuauxarent Kopacua I, II® 3750, cb. -7, ra
Menocun HS, HC 37—44, ch. HS-4, HC-8 g
Mepucopt A¥ 3040, cd. 10 s
Bupak 101 SI 30—44, cd. 12 o |
3unakc 37—44, ch. 1
HoanocTeo nopucroie Wi .
Xumuueckn cBusaknan $asa | KapGopare 400/nopacun CE 36—75, ch. WA\
#-Okrtan/nopacun C* 75-—125,. cdn oy
OPN/nopacan CF 36—75, o, 25;) o
Oxkcull, amoMHHES Oxcug amomunus Guo-pag AG? 74, H, o0 -
Mepxocop6 anokc TT 5—30, = -
Copepreops A 5, 10, 20, cd. 95
Okcull aalOMHHEA BOGTEMO 18--30, . 200
Toanamun Moanastmn-6-HPLC 2032, n.
Passle agcopGentu AmGepmur XAD-27P H 300
. Anermauennionoza MN 300 50—60, .
[opareas® 37--75, u.
Cunukarens Buocus AT 2044, &, 900
Mepxocop6 SI 60 540, . 200
[Topacuay 3775, . 2500 WA
Cun-X 3645, co. 300 PE
CopepricopG § 5, 10, 20, . 200 PS
3opbaxe-cua 6—8, cb. 250350 PN

8 Noapobuhti 0630p MaTEPHAIOB N7 3aNCJHEHHS KONOHOK M BEI

{46a]. cdy, ~~ cihepuueckan dopua, H. — HEMPaBHALRAA dopmMa. ° CHueco drapM:
vania 16801; BR — Bio-Rad Laboratories, Richmond, California 94804; EMW%.
PE — Perkin-Eliner Corp., Norwalk, Connecticut 08852: PN — E.

MN — Macherey-Nagel,

NyCkaeMblX TOTOBLIME K YNOTPeGNeHHo KONOHOK onySiamKonan Mefnmopcom

A8 — Applied Science Laboratories, Inc., State College,
Merck, D-61, Darmstadt;

Pennsyl-

D-516, Ddren;

I. Dn Pont de Nemotrs and Co., Inc., Wilmington, Delaware 19898; PS —
Phase Separations Ltd., Queensferry, UK; RA — H. Reeve Angel

vanla; WA — Waters Associates, Inc., Milford, Mass, 0
YCTORUER NIDH KOHTEKTE ¢ BOXOR H METAHONOM,
SoHEaNRK, eMonouonexy.nnpﬂmt ol OKTameNHACHNANA,
MonoMoneryaapupifi cacli oKTajenHAcHaana. * Cuaoft HaffOHAa Huy CTEKASHHOH CepALeBHHE,
peredepallun HeNb3A NPHMEHATH PACTBODHTEAL Godee HNOAAPHBIA, weM MeTaHod,
Llenounol, HeATPaNEHON u KHCAOTHOH. gapMax, T Wenounodl; pH 10%-rolf BonHoR c
BEIMYCKALTCA B BUAE NOPOIIKA C ePHAMHE paiMepoM 20—60 Meur momTesuT Pa3MOTy.
ME rpynnama (OH, CO).

ROBRAHOCTEHN c PASAHYHBIMH PasMePaMH sepeH: A, B,
TMOAAPHEIMH, 9eM MeT2HoJI.

T Brimycraetcs co  caemyiompvu CPEAHHMA PasmepaMH aepeH: 5, 10, 20, 30 u 40 MKM,

Scientific Ltd., London; RH -~ Rechm and Hass Co., Philadelphia, Pennsyl-

1757; W — M. Woeim, D-344 Eschwege, rMOHOMUJ!eKmepHHﬂ CJACH TOMHITHNEHT THKOAS; He-
'“Mouomonexynnpuhm CA0H OKTAACUMATPHXAOPCHASHA, YCTOHUMB K IMADOAU3Y; TOBapHasg MapKa
MouomMonekynapuuifi cioil ARGEHHALHXTOPCHIIAHA. SMOHOMOHEK}'.TISDHHH CJOH HHUTDHMNA,

11 CodepKHUT ABOHROA caoH apcopGerta,
ToBapras Mapka 3tof Ipynnbl — Aypanak.
ycneHsun papen 9. P Cono/HMep CTHpPOJa ¢ AHBHHHAGEHIONOM;
¢ Copreid HOJMHCTHPOJIBHLIR Ieflh ¢ PA3JHYHBIME TTOBEDXHOCTHbI-

¥ Buryckaeren meckoanko paa-
C. D, E, F; XHMRYeCKH LeSaKTHBHDOBAM; He CJeAYeT MCNOVbEDBATL © PACTRODHTEAAME GoNee

M Nas

®Brinycraerca B
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Hee 3aN0JHATh KOJOHKH, YTO CO314eT ﬂﬁmxg%ﬁmnﬂww.xﬁmm IIPH ompe-

JleJIeHHH CJIeJOBLIX KOJHUECTB, TaK H NPH IPENAapaTHBHHX paszzenac- -

pyuax (1 mr npo6m mHa 1 r ajgcopOeHra), 0COOEHHO NPH HCNOJAL30-
BAHNE MAJOUYBCTBHTENBHHIX  JCTEKTOpoB.  "TOOBH  MOJNYYHTH
aacopGenTH, OAHOPOIHbLIE N0 aACOpOIHOHHOMN cnocoOHOCTH, nenech-
0o6pasHO [e3aKTHBHPOBATL HX, nobapaas 0,02—0,04 r soaw B pac-
yere Ha 100 Mm% nopepxHocTH. HexoTOPEe GHPMH BHIYCKaKOT aAcop-
GeHTH B BHIe Y3KMX (PPAKUHA ¢ YaCTHUAMHA pasMepoM oT 5 10
40 MKM H c pasaHuHeM anaMerpom nop. OAHaKO 3amosHEHHE KO-
JOHOK TOHKO/JHCIEPCHHMH ajfcopGeHTaMH HPOBOAHTCA MO OCOGOH
METOLHKE, MOSTOMY HEKOTOpHe aAcOpOeHTH NOCTABIATCH (HPMAE-
M¥ B BHIE 3aNOJHEHHHX TOTOBHX K ymorpeGaeHHI0 KoJoHOK. [lo
CPaBHEHHIO C KOJOHKaMH ¢ [IOBEPXHOCTHO-NOPHCTLIMH ajcopleHTa-
MH B JAHHAOM CAy4Yae ZONYCTHMH GOJbIUHE CKOPOCTH TeueHHd, ad-
(eKTHBHOCTL KOJIOHKM IpH S5TOM He cHHxaeTcsd. OZHAKO yMeHblue-
HHe P43MEPOB UACTHL MPABOKHT K YBEAHUEHHI) THIDABIHUCCKOrO
. COTPOTHBACHHA KOMOHKH; MPY pasMepe TacTHL 5 MKM OHO B 4 pasa
Gosplre, yeM NpH pasmepe wacthy 10 Mxm. YTo6L HaGHBKA KOMO-
#HoK Obina GoJee paBHOMEpHOH H, CAel0BaTEeAbHO, BOCHPOH3BOMH-
MOCTL Pesy/bTaToB Gbina OBl Jydllle, H3TOTOBJAEHB! IOJHOCTBIO IO-
pHCTHe cdepHueckHe YACTHIL OYeHb MaJjeHbKOro Amamerpa (5—
10 Mxm). TIpHroTaBAHUBAIOT TAKHE YACTHILHl CMIENHATBHEIMH METOAA-
MH, HANpUMeD CKJCHBAHMEM MHKDOLIAPHKOB H3 CHJIHKaresas (AHa-
MeTpoM 5 HM) B cepRYECKHE YaCTHUH NMPAKTHYECKH OJAHHAKOBOTO
paamepa [76]; .cBoficTBa STHX YACTHI 3HAUHTENLHO OTIHYAIOTCA OT
CBOMCTB YNOMWHYTHIX BHILIE NOJHOCTEIO NOPHCTHIX vacThU. [lpu
TOM K€ pasMepe YaCTHI JOCTHraeTcsi MAKCHMAJbHAS BOCTIPOH3BO/IH-
‘MOCTh Pe3y/bTaToOB pazJesqeHHs H BLICOKas >(PdeKTHBHOCTL KOJIO-
wok (BATT 0,0025—0,005 cum). .

‘Ha OCcHOBe 3THX ABYX OCHOBHHIX THNOB aAcop6eHTOB OhlNa C€O3-
JaHa COeHHaAbLHafd PaIHOBHAHOCTL afNCOPGEHTOB ¢ XHMHUYECKH CBSA-
saHHLIMH pasamu* [38a, 57, 46]. DTu aacopbentul rorosiaT Faule
BCET0 ‘HA OCHOBE CHJAMKAreas, NOBEPXHOCTHHE FHAPOKCH/LHEE I'DYI-
TIBl KOTOpOro oBpasyioT MOHOMOJEKYJAPHHLA CJOH Ha NOBEpXHOCTH
YACTHIH, BIAHMOASHCTBYS € COOTBETCTBYIOLUIHMH peareHTaMH (CjoR
THNa «metkd», pHc. 4.3). OOBUHO A8 WX NPHTOTOBJEHHS HCIIOJb-
:3YIOT PEakIKH TPeX THIOB: 3TePH(HKAIWIO, PeakHHIO C OpraHHyec-
KHMM XJODCHIAHAMM H XJOPHPOBaHHe ¢ mocjelyiomielf peaknued ¢
MeTaNIo0PraHHIeCKHMH peareATaMy, XAMHYECKad CBA3b MEXAY Mo-
BEPXHOCTHI0 CHJAHKAresis H COOTBETCTBYIOUIHM OPraHHYeCKUM KOM-
TIOHEHTOM MOXKET NMPHHAANEXKATH K OXHOMY M3 CJCAYIOIHX THIOB:
Si—0—C (nanmpumep, aypanak r-oxTaH/nopacus C) n Si—O0—Si

% AzcOpGeHTH € XHMHUYECRH CBASAHHKMH tdazamm paccMaTpHBAIOTCH B STOM
pasiiene no ABYM NPEIHHAM: ouH npAMenswTea b JKXBJL mapapy ¢ spyramu aa-
«OPOLHTEMH, AX FOTOBFT HA OCHOBE CHIIHKATSR.

s

AGCOPBUHOHHAA KONOHOYHAS XPOMATOIPADHI . 181

H Si—C (danpumep, OoHAanak Cjs, kKopacma)., CBa3b THIDA
CAOXKEO3(HPHOR Maao yeTOHYHEBA THIPOJHTHUYSCKH H TEPMHUECKH, H
B KayecTse HOABMKHOK (Da3Hl HeJNb3A UCMONL30BATL BOAY, KHCJOTEHI,
OCHOBAHHMS M HU3IIHE CNHMPTH B KOHIEHTPALUHAX, INPEBHINAIONIHX
10%: Ecan npuroToBIdI0T NOJHMOJEKYJIAPHbLIA caok (puc. 4.3), TO
ofpasyerca ofbemHas moaHMepHas o6oJOUKa, KOTOpas AeACTByeT
IJIABHEIM 00Pa3s0M KaK COPOEHT B JKHAKO-KHIKOCTHOH XpoMartorpa-
¢uu. B ApYrHX clAyuyasx MOHOMOJEKYJAPHBIA cJoH cBA3aHHOR da-
3bl, BEpOSITHEE BCEro, AeHCTBYeT Kak caaloifi, Ho u3bupaTeabHHRA
ancopGent. Bonpocw, CBA3aHHHE ¢ MEXaHH3MOM DasieseHHd, HO

% A/
2 o \\w O/
W{me\oiqaxz S—si—0
/ 2o\
7 25\
Joemue AN o cuty el T 0G0 N oy
77 /
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Puc. 4.3. Cxematnueckoe xmcaﬁmxﬁm:%m a]COpOEHTOR C XMMHUECKH CBH3AHHLIMH
a3aMH.

@ — MOHOMOMeKYNAPHEIR c/oft THRA «WeTKW»; 6 — NOAHMOJNEKYANPHLA caolk.

HaCTOSIIErO BPEMEHH He MNOJYYHJIH YAOBJETBODPUTENbHOE OOBSACHE-
iue (cM., Hanpumep, [46]). Ecam yBeauyupaercs NMOASPHOCTL KOH-
UeBOod TPYNNH, TO BO3PACTACT TAKXKE CTENEHb YAEPKHUBAHHA XpO-
Mmartorpadupyemoro BemecTBa. IloNAPHOCTL cBSA3aHHWX (as pas-
JHYHA B 32BHCHMOCTH OT TOr0, Kakue (QyHKIHOHAJbHBIE TPYNNH Ha-
XOAATCA B CBA3aHHOH opraHudeckonr dactd. OueHL ciaaGomoasipHhe

.,,eumz coaepxat ankuasl Cyg, Cro, Cg mim apuael CgHs. Casanmmif
- $ -OKCHIHNPONTHOHATPRI 06aaaaer cpelHeR

_ HOJADHOCTLIQ, He-
CROJNIbKO Metiee monApeH KapGoeakc 400, comepxammuit rpyome
—{CHs—0O—CH;) ¥ —CH;OH. ®Pasel, B KOTOPHX POJb HOHOOG-
MEHMHHKOB BHINIGJHAIOT YETBEPTHUHbIE AMMOHHEBBIC OCHOBAHHS, Xa-

- PEKTEPH3YIOTCS HAHBHICIIEH MOJSPHOCTHIO.

. Ancopbentn ans JKXBJl uame Bcero MCmosibayoT Ge3a aomod-
HETEbHOR 06pabOTKM B TOM BH/E, B KAKOM OHH NOCTYHAKIOT B NpO-
Aaxy. Ecii 9T0 Heo0XOfuMO, TO NPOKANHBAHHEM MOXKHO AOBECTH
¥X AKTHBHOCTH A0 MAKCHMANbHOR; ANA JIe3aKTHBALUHH CJEAYET BBO-

~ AHTb He Gonee 2% BOAHL
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4,2.10. PEAKIHH HA AJLCOPBEHTAX

[Ipu pasmeneHHH Ha HeOpraHHUECKHX afcopOeHTax, Mpexne
BCEro Ha OKCHE aJIOMMHMA H CHAHKATeJe, HENOCPEeACTBEHHO B XpOo-
marorpadugeckol KOJOHKe MOTYT IPOHCXOAHTh HEXKeNaTe/abHbIe k-
MHYECKHe NpEBpalleHHs PAaCTBOPEHHLIX BCILECTB. IJTO BO3MOKHO

HJIH OPH QUeHDL BBICOKOH AKTHBHOCTH CHJALHOOCHOBHOTO HJIH CHJLHO--

KHCJIOTO a7copbeHTa (OKCHIA aJIOMHHHA), HJIH BCAEICTBHE ooooo_.\.a.
YYBCTBHTEJNLHOCTH BEIUECTB B OTIPeAe/]eHHLIX HHTEPBaJax 3HaueHHH
pH. Haubonee o0buHble DEAKIHH TAKOIC THIA — HU30MEPH3aLHA
IBOAHOH CBf3H, OMEIJIEAME MJAH OTLIENJEHHe HEKOTODHIX CJ0XHO-
5QHPHBIX TPYNI, PEaKUHMH aJbJ0JH3AIIHH HJIH KOHIEHCALHH, Deak-
IHH OKHCJeHHS H 1p.

B GoJbIIMHCTBE CAYYaeB MOMXKHO IIPeJOTBPATHTL 3TH HEWeslaTeb-
HEl@ peaKIHH, OJHAKO HMHOrZa HX MOXHO HCIO/JBL30BATE B Mpena-
paTHBHLIX HeaaX. Ecan npu xpoMartorpaHyecKoM PasAe/eHHH Ke-
JaTenbHO H30eKATh KARKHX-JTHO0 AOROJHHTEHBHBIX peaxuufi, 10 me-
06X0ANMO TPHACPKHUBATLCS ONpeNedeHHHX TpebGoBanuit. [lepsoe
TpeGoBanne, BEIIONHEHHE KOTOPOro B HACTOAIIEE BDEMSA yxKe HE BbI-
SLIBAET 3aTPy.JHEHHH,— 2TO HCIONL30BAHHE NEHCTBHTEJNLHO BBICOKO-
KauecTBeHHOro ajacopfenra, (efiuac BLINyCKaeTCs OYeéHb MHOTO
pas/MUHLIX 3aACOPOEHTOR, H BIOJHE MOXKHO nogobpate HauboJee
NpreMJeMbIH KaK MO MOBEPXHOCTHbLIM CBOHCTBAM (HANpHMED, HMe-
0TCA CHJIMKAreJIA ¢ PasJHYHBIMH PasMepaMmu 1Op), TaK H MO pasMe-
paM 4acTHIl H aLcOPGIHOHHOH CNOCOSHOCTH (OMpelenseMol yAe/b-
HOM [OBepxHOCTBbIO copfeHTa). Pasienesne coeAHHEHHH, cofepKa-
WHX C/I0XHO3]HPHEIE, KETOHHBE H JaKTOHOBHE TPYMIEl, OKCHpa-
HOBHIE KOABIA H T. I., CJAEAYET NPOBOIHTL TOJABKO HAa HEHTPaJbHOM
OKCHJe ANIOMMHHA, a OTHIOAb He meaodHoM HuaH kucaoM. ITocnen-

Hie JIBa THIA aiCOPGEHTOB NMPHMEHAKWTCH B 0coBux cayvasX. py-

roe BaxHoe TpeGOBaHHE — NPaBUJIbLHBIH BHOOP AKTHBHOCTH alCcop-
6eHTa. AZCOPOEHTH ¢ MAaKCHMAJbHOH AKTHBHOCTLI) MCIHOJb3YIOTCH
penko. TperbHM BaXHHM KPHTEPHEM SBJSETCH TEXHHKA XPOMAaTO-
rpaduposanus. Ilo BoaMoxHOCTH HEO6XOAUMO meoa,mmeu clefyIo-
une TpeGoBanua: 1) xpomartorpadaueckuil npomecc cjaeAyeT BeCTH
TakuM o6pa3oM, yToOL BCe DACTBOPEHHLIC COEMHHEHHS KOHTAaKTH-
poBaju ¢ afgcopGeHTOM B TeHEHHE HaMMEHBILEro BO3MOXHOTO Bpe-
MeHH; 2) KOJIOHKY CJeIyeT YKPBITh OT HPsMOIo COJIHEYHOro CBeTa,
a ecsqH B Heli HAXOJSTCS CBETOUYBCTBHTEJILHEIE BellleCTBa, To obep-

HYTb aJioMHHHEBOH (oabroft; 3) mpu pabore ¢ TEPMHUECKH HECTOH~

KHMH BeLIeCTBAMH HHOrAa HeoOGXOJIHMO NMOMECTHTL KOJIOHKY B OX-
AaxaaeMblil Kopo6 HJH CMEUHaJbHO TIPHCHOCOGJIEHHBH XOJOAMNb-
HHK; 4) CcOelHHEHWS, OKHCJHAIOLIHECT Ha BO3AyXe, ciaelyer XpoMa-
TorpadupoBaTh B MHeDPTHOfl aTMocdepe (HampuMep, B atMocdepe
#30Ta OCOGOM HHCTOTH); B 3THX CAYYasX KOJOHKH 3aNOJHAKT OCO-
6M oGpasoM M ocoGHM e obpasom obpabathisalor OTAe/bHEIE
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Xpomatorpaguyeckne Gppakumn (cM., Hanpumep, pasx. 4.5.2); 5) ec-
JIH HEJIB3sl BHIIOJAHHTE TPpeGOBAHHE NYHKTAa 1 H €CH NPH 3TOM XpO-
MAaTOrpaHpyIOTCH TAaKHE COAMHEHHHA, KOTOPHE MOTYT BCTYTIATDH B
N0GOYHBIE PEAKUHH, TC o KpafHell Mepe HeJb3H IPEPHBATH Xpoma-
TOTpaduYeCcKuii npouece, T. €. er0 CACAVET BECTH HEIpepLIBHO,
HCTIONL3YSL MOAXOAdANHe cOopHUKH dpakmuil. B kiaccnueckoft mpe-
11apaTHBHOH KOJOHOYHOR XPOMATOrPAdHH COSTHHEHHH C OUCHb GJIH3-
KRMH HJH JlaKe NOYTH OAHHAKOBHIMH BeJHUYHHAMH R; IKejxaeMbli
3dekT mocruraercs 3a cuer hakTopa BPEMEHH, T. e. HOCPeICTBOM
OYCHE MEIJIEHHOTO XpOMAaTOrpaupOBaHUA Ha B3STOM C OGOJBIHHM
H30HITKOM OTCOPTHPOBAHHOM aJCOPOEHTE ¢ THIATENLHO nogo6pan-
HOH aJI0HpPyIowedl cucTeMoli. B aToM cayuae HenpepuBHOCTD oTbopa
$pakuui ABNAETCH HeODXOLHMBHIM YCJOBHEM VCUELIHOTO paszene-
HHM5 faxe NpH paboTe ¢ BOJHE CTOMKHMH COeJHHEHHAMH. Ileofxo-
IUMOCTL COOMIOACHNSA YKAa3aHHOTO TpeBoBaHHs 00yCJIOBIEHA TEM,
“TO €C/M MPEPBATEL 3/IIOMPOBAHHE, TO OYAET HATH AH(DDY3UA MeXIy
YXe pasjieeHHBIMH 30HaMu. COrmacHo ONMHTY aBTOPa, 3THM e
CNOCOBOM MOMKHO TIPEOTBPATHTL BTOPHUHEIE DEakKIHH B KOJOHKE
Jlae NPH XpPOMaTOrpajUPOBAHAN OUEHb YYBCTBHTENLHEIX COeLHHE-
Hyji. CKopee Beero aTe OOLACHAETCH HENPEPHIBHLIM BricTpHM uepe-
JoBaHHeM AecopOUHH H afcopOuuH xpoMatorpadHpyeMoro coejlHHe-
uus. Ecnm xpomarorpadupomanme mpeprBaior, 3ToT npouecc Tak-
€ NPHOCTAHABIHBAETCA H NPOHCXOANT GOsee HHTEHCHBHAS aacops-
LHs JaHHOTO COEAWHCHHS, H, KAK C/EACTBUE, HIMEHEHHE €r0 CTPYK-
TYPH,

Bropuunbie peaknud HeKOTOPHIX HCIOJIb3YEMbIX KaK 3JKeHTH
HH3KOMOJICKYJIIDHBIX COEIHHEHHA NPH KOHTAKTE ¢ OKCHIOM aJio-
MUHUA CHCTEMATHYCCKH M3yyanu 3eeGanny u llynax [61—64]. Stu
4BTOPLL MCC/I0BAaNH# MOBEACHHE IJABHHIM 06pasoM auetoHa [61]
u OGHAPYKHJIH, 4TO OH MOxer oOpa3oBaTh Gojee 11 IPOJYKTOB
KOHAEHCAIlMHA, KOTOPbie OBLTH HAeHTHUUHPOBAaHm MmerogamMu TCX
# KX mocpescTBOM cpasHeHHs c CHATE3HPOBAHHEIMH BEIICCTRA-
mu. 3eeBanba u Ulysax mamawu, uto B YCJIOBASIX KOJOHOUHOH Xpo-
Marorpaduu HabaOIAETCH NPAMOE COOTBETCTBHE MEXKAY AKTHBHO-
CTbI0 OKCHIA 2JIOMHHHA ¥ KOJIHYEeCTBOM 0GDa3oBaBIIAXCA NPOLYK-
TOB KOHAeHCaltHy. TIpH oaHON H TOH Ke aKTHBHOCTH BHIXOX NMPOAYK-
TOB KOHJCHCAlHH yOLIBaeT B CAEAYIONEM HOPSAKE: OCHOBHOR OKCHJ,
AMOMUHHA > HeHTP anbHLH > kticanif. Hayuay PEAKIHH MEeTHAITHJ-
KETOHA, 3TH 4BTOPhl NPHLUIH K aHAMOTHYHBIM BHBOZAM [62]: ua-
XOAACh B KOHTAKTe ¢ AMIOMHHHEM, OH 05pasyer nmoaobHse NPOAYK-
TH KOHNICHCALRH, XOTH W B BABOE-BTPOE MEHBIIHX KOJHYECTBAX,
ueM aueTod. 3eebanpn u lllyHak mecneNoBasm Takxe BAHAHHe OK-
CHAA aJIOMHHHA Ha NPONaHOJI ¥ Gensanbieru [63], a Takxe ame-
vobenon [64]. Xora nmocrennue apa PacTBOpHTENs OGBINHO He NpH-
MEHAWTCA B XpOMATOrPaPHE KaK SNIOSHTH, NHOSBJICHHe NPOAYKTOB
KOHIERCAUHH, 06Pa30BABUINXCH HA OKCHAE aJIOMHHHS, NOKa3uBaer,
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HACKOJILKO JIeTKQ HEKOTOPHEe KapOOHHJbHLIC IPYNNH MOTYT CTATh
NPHUMHON NOJYIEHHUs] JOXKHHIX peayanTatoB. [IpH  3.I0HPOBAHHE
aueToeHOHA HA KOJHYECTBO 0OpasyminHics NPOAYKTOB HE BJHAET
THII HCHOOJb3YEMOr0O OKCHIA ANKMHUHRA. Ohmm:mo OCHOBHOCTE ajacop-
GeHTa BJAWSIET HA COCTaB NPOJYKTOB KOHAeHcanuH. KHeaw# oxcHA
AJIOMHEHA B O0MBIIEH cTeNneHH GJaronpuaATCTBYeT MHHAKOJ-ITHHAKO-
JIOHOBOH neperpynnuposke H o6pazopannio 24-mudenunndypana.
[lpakTH4YeCKHM De3yJabTATOM 5TOr0 HCcAefoBaHMsi OHia paspabor-
Ka JelieBOro MeToJa NMpHroToeseHus zuniona (), KOTOPHH TPyA-
HO TIOJYYHTL APYTHMH crnocobamn [64]:

Qg — QO
o cH, O

W10 ® ap. [37] HccneoBann TeOMETPHUECKYIO H3OMePH3ALMIo [~
H d-H3OMeHTOHOB Ha& TMOBEPXHOCTH KHCJOTO H OCHOBHOrO OKCHIA2
amomunns. Boxe u xp. [3, 10] H3yyanu peakuuu HEKOTOPHIX CTe-
POHJHBIX MeTaHCY/Ib(GOHATOB Ha OKCHAe anwoMUHHA. [IpuMepom He-
MOJb30BAKHS AKTHBHOTO CHJMKAreas AJs NpPeNapaTHBHHX Lenel
aaaaercs omucarsag HosornmM u Kotsoir [52] peakuus mpespa-
wenus 6f-okcudypospeMopdunana (nenracaspmuna). Ona HIeT ¢
BHIXOJIOM OKOJ0 65%, M e€e MOXKHO IDeiCTaBHTL CJeAyoled cxe-

MOi:
OH .
D — /d\\bﬂu
" o\rmo H

4.3. NOABH)KHAS ©A3A

Xapakrep NOABHKHOH ¢pa3u BAHAET Ha H3GHPATENBHOCTb DPas-
IeNeHss, Pa3ieAAIOYI0 CIOCOGHOCTh KONIOHKH H CPeARII CKOPOCTH
JBHMeHHdA noJjoc aicopOUPOBaHHBIX BeinecTB. HasHaueHune NOABHK-
Ho# (aspl B OOUIMX YePTax OMHCAHO B I 2.

Il xopowIero pasfefeHRs coeluHEHUH, 0COOCHHO ¢ PesKo pas-
AHuaionieficss MOJAPHOCTLIO, HeoGXoaWMa NOJBMKHAS (hasa ¢ BO3-
pacTaoulell sxoupyiome#t crnocobrocTeo. Ha amioHpylomyl: Cno-
coGHOCTh BJMHIOT caeAyiomue Tpu ¢akropa: 1} BsauMogedcTBHE
MeXKIy MOJEKyNaMH NOXBHIKHON (pa3kl (pPacTBOPHTENd) M XpoMa-
rorpadHpyeMoro CoelHHeRHd, 2) B3aHMOJEHCTBHE MEXIY ancop6n-
POBAHHHMH MOJEKYJAMH TNPOGH H MOJEKyJlaM [10JBHKHOHA dasw,
3) B3aMMOIeHCTBHE MeXIy ajCOPOHPOBAHHEIMM MOJIEKYJAdMH NO-
ABHxHOA ¢assl B afcoPpOEHTOM.

Fule B caMOM Hauaje NPUMeHEHHs aAcOpPONMOHHOH XpOMaTo-
rpadam OO H3BECTHO, YTO [AJIA MOJSDHHIX aAcopGeHTOR PACTBO-
PHTENH HENOJAPHOro Xapakrtepa (HanpHMep, HACHIICHHHE YIJeBo-
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JOPOAH HJAH MX TajOreHIPOH3BOAHbIC), KaK NPALHIO, DPENCTABJIA-
JOT co6oli ciabule 90eHTHl H UTO NOJSIPEbIE PACTBOPHTENH (HA-
OpEMep, COHUPTH, KHCJOTH, OCHOBaHHA) OOHADYXKHMBAIOT CHIBHYIO
" SJIOHPYIOIIYI0 COCOGHOCTb. 13 COBPEMEHHEIX NPEICTABACHHA O PO-
AH moIBHKHO# (assl (cM. o63opet Crafizepa [67, 70]) caenyer,
uro Gosee 3P deKTHBHH Te PACTBOPUTENH, KOTOpLIE CHAbHee aacop-
GupyloTea. Mepo#t 3/10HPYOILEH CIOCOGHOCTH PacTBOPHTENeR Cay-
‘MT napaMerp &, YHCAEHHO BHIPAXAIOWIHE SHEPrui0 azcopOuuH
pacTBopuTeAs, NPHXOAAHIYIOCH HA CAMHHIY MJIOMALA NOBEPXHOCTH
ancopbenta cTaHAapTHOR AaKTHBHOCTH. Onpelenas 3AOHPYIOWLYIO
CiO0COGHOCTb PACTBOPHTEJNS, CPABHUBAIOT €ro " ¥ TIEHTaHa, AJs KO-
Toporo e*=0.

B rafa. 4.8 ygazanul naufoJiee pacnpocTpaHeHHbe H IIHPOKO
OpUMEHseMble HA MPAKTHKE DACTBOPHTRJH H NPHEEISHH HX OCHOB-
Bne (DM3UKO-XHMHYECKHe XAPAKTEPHCTHRH. IIoHPymas cnocob-
HOCTE PACTBOpUTE/IEH pa3AHYyHA AJA PAJHYHHX ajcopbeHTOB, MHO-
3TOMY B 9TOH Tabaune AaHH Takxe korddHunHenTH AAf pacuyera &°
NPUMEHHTENBHO K OCHOBHBIM BHAAM afcOopGeHTOB. B HEnoJspHBIX
ancopBeHTax ONpeessIOIHM (AKTOPOM SIBIAIOTCA HeCHenudpuue-
CKHe BaHIEPBAAJbCOBBL CHJAR, B 3THX CAYYa#X 3JIOHPYIOLLAs CIO-
cOBROCTb BO3PACTAET NPHOAU3HTENIbHO CHMOATHO MOJIEKYJSIPHOR
Macce, a MOPANOK HM3MCHEHHS BEIHYHHLI 3/TIOHPYIOMIHX CHJ NpPak-
THUECKH MPOTHBOMOJIOXKEH NOPHAKY HX HM3MEHEHHS sl NMOJNAPHBIK
ancopbentoB. Takum oO0pasoM, M AKTHBHOIO YIJs NOJAYYAeTCsl
CAeAVIOMHH COKPALIeHHBIA MI00TPONHLI pal (PAaCTBOPHTENH I1epe-
YHCJeHbl B MOPHAAKE BO3PACTAHHS IJIHUPYIOLIEH CHOCOGHOCTH): BO-
A2 — METAHOJ — 3TAHOJI — aleTOH — HPONaHOJ — JUSTHICBLIH
a¢up — 6yTaHOM — ITHIANETAT — H-TeKcaH — Genszon. s nonu-
amu/la MOJyYaeTCd CHSLYIOMME PAN: BOAA — METaHOJ — AHEeTOH —
thopMaMus — IuMeTHAGOPMAMUL — BOAHBIA DAacTBOP THAPOKCHAA
HaTpHA.

O6muii xapaKTep COOTHOLICHHH MeXKIy XxpomartorpadpHpyeMoH
mpo6oft B 3JMIOHPYIOIIER CHCTEMOH B 3aBHCHMOCTH OT IOJSPHOCTH
npeicraBieH Ha puc. 4.4 Kak anas oObYHOrO, Tak M A/t 0O6pallleH-
HOro pacrhonomeHus gas®,

* OOLIMHO HMCMGAB3YIOT HONAPHHA aacopOeHT H B XOJe 3JMIOHPOBAHHA YReJH-
HHBAKT FMOHPYIOLYI0 CIIOCOGHOCTE CHCTEMB!, NMePBOHAYAJLHO HENO/PHOH 1o IpH-
pone, Ilpr pasgenenus MeToAOM OOpallleHrO-(a3HOH XpOMATOTpAQHE MPHMEHSAIOT
. menonspHHH agcopGent [74], Hanmpemep npeBecHH® yroan MM ofpaGoTamELIE
KPEMHHAOPraHHIeCKHMH cOeAHHeHuAMu cHymKarenb. [loaBmmnoll daszoit caymuy
€Mech BOAH H BOJOPACTBOPMMOTO OPraHHYeCKOTO PACTBOPHTEN; SJIOHPYIOWAs CIio-
+fQOHOCTL CMECH MEHAETCs B 3aBHCHMOCTH OT COOTHOMIEHHS 3THX KOMIIOHEHTOB. Ta-
Koz pacnojoXeHne (a3 TOZHTCA MpeX e BCEro Nias pasfeleHHA MAaNOROJRDHHX
FOCIMHEHNE, HEPACTBODHMEIX B BOME, T. & anHGbaTHIeCKHX H apoMaTHUeCKHX yrae-
MOROPOAOE, lafOTEHIAMEIeHHHX YIVIEBOAOPOAOB H BeliledTB, DA3IHYANUIHXCH YI-
.AEBOJOPOIHOH HaCTHI0O MOJEKYJ]H, HalpEMep HOPTECTOCTEPOHA ¥ TECTOCTEpOHA.




Tabauya 4.8
Xpomarorpadiueckue pacTBOPHTENH
Kosdn- Kpalt TeMIte-
a mmmwonoar LHEHT .| monoce a
£0{Ala0g) Pacreoputens :n:n mm C, :nmmmw_am ﬂ%ﬂﬁ? xﬁhmm_ww.
i HM ’
—0,25 |dropankaun® — 1,25 _ —_
0,00 (x-ITentzn 0,23 1,358 210 36.1
0,01 |Terponeinuii sdup 0.3 — 210 30—60
0,4 |llmkaorexcan 1,0 1,497 210 80,7
0,05 |LIsknonenran 0,47 1,406 210 49,3
0,18 |Terpaxnopmeran 0,97 1,466 265 76,8
0,26 |Ammaxnopuz 0,26 1,413 225 108,2
0,26 |Kennon m.mwl 1,500 290 138—144

0,29 [Toayon 0,59 1,496 285 110,8
0,30 |n-Tlponanxaopua 0,35 1,389 225 46,6
0,32 (Benson 0,65 1,501 280 80,2
0,38 |Zustunoemi adup 0,23 1,353 220 34.6
0.40 |Xacpopopwm 0,57 1,443 245 61,3
0,42 |Metuneuxaopua 0,44 1,424 245 40,0
0,45 |Terparnapodypan 0,51 1,408 220 64,7
0,49 |1,2-Muxnopatan 0,79 1,445 230 84,1
0,51 |MeTHAITHAKETOH — 1,381 330 79.6
0,56 |Aneron 0,32 1,359 330 56,2
0,56 |Muokcan 1,54 1,422 220 101,3
0,58 [Itunanerar 0,54 1,370 260 77.2
0,60 |MeTunauerar 0,37 1,362 260 57.1
0,61 |Amusosmi# conpr 4,1 1,410 210 137,3
0,64 |HurpoMeran ; 0,67 1,394 380 01,2
0,65 |AueroHutpuAa 0,65 1,344 210 81,6
0,71 |Tlupramn 0,71 1,510 305 115,3
0,82 [#-Tlponanon 2,3 1,385 210 97,2
0.88 |31aHon 1,20 1,261 210 78,4
0,95 |Meranoa 0,60 1,329 210 64,6
Bommoit |YxkeycHas kucaora 1,26 1,372 230 118,1
Boasimoit {Bona 1,00 1,333 200 100,0

2 3naueHHd £° Ha ApYrux ancopleHTax OHPEASNANTCA CASAYIOLUIM ofpasom:

£Y(8i0;) =0,77e"(A1;05); e'(dropuann)=0,5289(A1,04):

£H{MgO) m(1,588{Al,0s).

6 MoaoSHbiMu cBORCTBAME XapaKTe
Minnesota Mining and Manufacturing

PHIYIOTCA TaK¥e UHKIHYeCKHe nepdTopsdrpm (dpHpMa
» St. Paul, Min. (CIIA); em. [68]. up
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Hnorga HaGmoaaeMble aHOMaJNHH 3JIOHPYIOMEH CIOCOGHOCTH
pacTBOpHTe/el BLI3BaHbl BTOPHYHBEIMH 3¢ dektamu. OHH MOryT GHTh
oOycCAOBJEH, HanpuMep, o6pa3oBaHueM BOLOPOJHEIX CBfA3eH MekK-
Ay XpoMaTorpadbHpyEMBIM COEAHHEHHEM H JIIOGHTOM, AKTUBALHEH
ancopfenta npx xpomarorpadHpoBaHHH PacTBODHTENAMH, He CO-
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Pacmsapiimens
cpeGHEL
REARPHECTIL 3
/ Pacmsgauimiens
P MaAOE Py
HOCT
Kosmnosienm A = = 4
Komrprenm B
Lo
/ P -
/
Q, Vs - Yeunerue
Hrunenae £ noARPROCTIL
NOARGHOCM v I POCTMIBOPLITEAR
npoadsi \\ Pid {
- 8 BAA)
deanuvenue odsema  Imoama v
T[E8YEV aY 8
A NS
Fannonenm Ao T2
X N -~
AomaomeHm B Ny Yeunennre
N e AGARPHOEMLT
5\ ~ pachedpumensg
/ e
N ()
GCMA0NUTEN,
m\.hﬂamﬁﬂmat N BOIEOKTHT
ﬁ_wam o AGASPHOCTIL
4
Bacmaopuirent
cpegHEC

DARPHOCITIL

Puc. 4.4. OO6WHE COOTHOMGHHS MekAy OOGBEMOM VIEPXKHBAHHA H MONAPHOCTBIO

pacreopuTeas [pocnpoussenedo n3 <¢Developing a High-Speed Liguid Chro-

matography Separation» c paspemienns ¢upmurm Waters Associates Inc., Millord,
: Mass. (CIIIA)]. :

1 —= wopmaabHoe pacnosomenne ¢as; 2 — ofpamenkoe pacnosoxeuue ¢aa; 3 -~ OGBUHO MC-
nonesyerca ¢ copGeHTaMH BLICOKOH NOAAPHOCTH; 4 — oOBIMHO HCNONb3yeTcr ¢ coplerRTamu
HH3KO0R MOAAPHOCTH.

JepkamlMMH BOAH, K T. n. IlpoaBuresnHoe xpoMartorpadupoBaHue
BeJeTCA NYTeM CTYMEHYATOre JMIOHPORAHHUA ¢ HCIOJR3QBAHHEM I10-
AoGparroro no Taba. 4.8 31100TPONHOTO pAda PacTBOPHTENeH ¢ BO3-
pacratouieli aa0HpyIOMeH CcIocOGHOCTLIO HAH TOAXOAAIEH cMecH
ABYX pacTBOpHTeJeH, oGnYH0 6A#3KUX 0 BETHTHHAM &£°, eClH HyX-
Ho 0oJiee TOHKO BO3IEHCTBOBATh HAa H3OHPATENLHOCTL Pa3fesicHHS
[59]. HemesecooGpasHo MOAB30BATECE CMECSIMH C OYEEb ManbiM
COJlep3KAHHEM COJBHONONAPHOrO KOMIIOHEHTA, NIOTOMY 4TO OH Gyler
HPeNOYTHTENEHO afcopOHPOBATECA H NMPOH30MAET pas/ieqacHAe pac-
TeOpAKIEd cMecH, NpHBoAfllee K o6pasoBaHHIC BTOpora (Qponrta
SyoHpyIolel cucTeMH. KpoMe CTyNeHYaTOro 2JIOHPOBAHHA MOMKHO
DPHMEHATb TIPALHEHTHOe 3/IOHPOBAHHE: NOCTENEHHO YBEJHYHBATh
NOJANPHOCTb PacTBOpstolel cucreMH [69, 72]; ator Merton Herans-




188 . . . TJIABA 4 -

AIDCOPBLIHOHHAS KOJMOHOYHASN XPOMATOIPAGMS

HO onHcaH B ra. 8. OZnako C/AeAyeT HMeTh B BHAY, 9YTO M CTyneHua-
TOe, H IPajHeHTHOE 3JIIOMPOBAaHHE HENOCPeICTBEHHO He BJHSET Ha
3()EKTUBHOCTE pasijenenda mnpobul. Makcumanwnras s03MOXKHAA
CTEIEHDL ﬁ&whmbmmﬁm hw%xmognommw_ﬂ:o& CMecH E@Em.ﬁ:wm.ﬂmhvmo
oJHa {1 Ta Xe [IPH HCIIOJb30BAHHHK TIPOCTOrO, CTYHEHYATOrO HIH H,uﬁ..
JHEHTHOTO 3/IOHPOBAHHA. TOJBKO NPH Pa3/lleNeHHH MHOrOKOMIO-
HEHTHEIX CHCTEM MpHMeHEHHe CTYNeHYATOro HJIH rPajHeHTHOTrO 3J0-
HpoBanua AeHCTBUTEARHO OfCCTIeUHBaeT Jydliee pasieleHHe Kax-
Aofi mapel COCEZHHX 30HY,

PacTsopuTenH, HCIOOJAb3YEMBIE B XPOMaTOrpadHUeCKHX IeJAX,
00LIuHO Ge3BOAHH. OJHAKO NOCKOALKY, KAK TPABHJIO, NPHMEHAIOT-
€A Je3aKTHBHDOBAHHBIE aACOPOeHTH, OOBYHO IPHTOTOBAAEMEE [0~
CPeACTBOM J06aBJCHHA BOAH, TO NpaBH/JbHEE BCEr0 HPHMEHATH
MOJBHXHule da3sH, yKe colepiKallHe HEKOTOPOE KOJIHUECTBO BOAH,
AOCTATOYHOE MJA TOro, 4To6H OHa He H3BAeKajach M3 ajcopberTa,
TaK KaK 3TO NpHBeJo Obl K YBEJHYEHHIO €r0 aKTHBHOCTH. 3aYacTyio
5T0 0GCTORTENLCTBO HE YUYATBIBAIOT, HO €CJH HEOOXOAHMO MOAAEp-
*KaThb CTAHAAPTHHE YCJOBHSA pasjleNeHud, Kak, Haupumep, B JKXBJ]
[25], To ero oBszarensHo mazo uMeTbh B BHAY. C moA0GHOR mpo-
JIEMOH CTAaNKHBAKTCH, B YACTHOCTH, B TeX CAVYaAAX, KOrJa B 3HAYH-
TeJALHOH CTENeHH Je3aKTHRBUPOBAHHEE ajfcopbeHTH NMPHMEHAIOTCH
BMeCTe ¢ DACTBOPHTENAMH, JErKQ CMEMIHMBAIONIHMHECH ¢ BOLOMH. D—um—
HCIIOJb30BAHAH OKCHAA MATHHA BOJA SJIOHPYETCs Hame NeHTAHOM.

IlopGop noxxoisinel MOABHXKHOK ¢asH B XpomaTorpahuu —
OjH2 H3 Haubonee BaXKHHIX H HauGojee TPYAHbIXx 3anau [59]. Ee
peleHHe MOXHO CHIBHO OOJIErYHTh, TPOBO/A NPEABAPHTE/ILHOE Pas-
Aenenne MetofoM TCX ma agcopGenrax, o6NaJ2ioHX TAKAMHE Xe
ceoficteamu (ra1. 9). B pasn. 4.4.3 noxpoGro ropopurcs o BuEOpE
3JIOHPYIOLIEH CHCTEMEL,

4.4. TEXHUKA XPOMATOITPA®DUPOBAHHSA

4.4.1. BLIEOP METOJIA XPOMATOTPA®HH

Hpu paspenennyn cMecH NPHPOAHBIX COSLHHEHIH, HaNpHMep pac-
THTEeJBHOTO SKCTPAKTA, HJIH PEAaKUHOHBHOA cMecH BHGOp Meroga om-
peneseTcs riaBHEIM 00pasOoM THIOM NPOOH, NOAJeXALIeHR aHAMH-
8y. Paspenarr coelHHeHHs cpelHel MOJEKYJAPHOX MacCH — OT
HEeNOJAPHLIX A0 HOJAPHEIX PACTBOPHMHX B BOJE COIHHEHHH — ayy-
ille BCEro METOAOM aicOpOUHOHHOH xpoMarorpaduu. Has paspene-
HHSl BHICOKOMOJICKYIAPHEIX COeAHHEHHH, HaNPHMEeP TOJHMEPOB, HAH

* OnuT HCMOAb30BAHHA KOJNOHOWHOA XpoMaTorpa)s AJR pasiesenns HauGo-
Jiee CIOMHHX CHCTEM GHOXHMHYECKOTO NPOHCXOXMACHAS YKA3HBAET Ha NpeHMYylle-
©TBa IPpagHENTHOrO »MOHpOBaHuA. — ITpus. ped, anen. usdanus.

HOHH3YEeMHX THAPOGHILHHX BellecTB aAcopbmHOHHAA XpOMaTOorpa-
¢ua B GOJBIIHHCTBE CIyYaeB HENPHIofHa.

Jipyroit Bamubiii (axT0p, ompelendarmHi BEOOD METO1a,— 3TO
nens xpomarorpadHpoBaHHA, a HMEHHO AHAJATHUCCKOE HAH mOpe-
flapaTHBHOE Pa3jeieHHe, U eCiH IoCJe[Hee, TO KaKoro sacmraba.

- KTX noapasaensercst Ha: a) KAACCHUECKYIO HHIKOCTHYID KOJO-

HouHylo xpomarorpaduio (Knaccuueckas JKTX), 6) ToHkocaofiHyiI®
xpomarorpaduio (TCX) H B) XHAKOCTHYI XPOMATOrpadHK BHICO-
Koro pasqienus (JKXBJI).

Knaccnyeckas JKTX ne morepsia CBOero 3HaueH#s, B 4acTHO-
CTH, ee NMPHMEHAOT s NPeABAPHTENbHOIC Pasie]eHUd CORTHHEHHE
Ha TPYInB, HO YacTo fa)ke MpH MpemapaTHBHOM pasleqeHHH ee
samensioT Ha TCX wau Ha JKXBJl — coepeMennulit papuant JKTX.
Bce onpefenenns, KOTophe MOMXHO BHLIOJHHTE H MerogoM JKTX, mr
TCX, MoxHO ocyuectBasts ¥ ¢ nomominio JKXBJ. [IpakTHueckm
3TO 03HAa4YaeT, UTO HAYHHATL HCCJAEJOBAHHE PEKOMEHAVETCH C Bhi-
AcHeHHs npuMeHaMocTh TCX (em. ra. 9). C nomowrio TCX MoxHO
npopepuTh npuMeRuMocTb KTX pas pemeHHs AaHHOH 3ajgavd, a
TaKKe JETKO HCNBITATH BO3MOXKHHE BaDHAHTH pasjleNieHHf Ha pas-
JIHYAEIX aJcopBeHTaXx M B PA3JIHYHBIX DACTROPAIOIIHX CHCTEMAX.
TakuMm 06pa3oM, OCHOBBIBASCh HA [JaHHLIX, IOJYYCHHEIX METO0M
TCX, MoxHO nogo6paTh TakHe YCAOBHS AJH KJIACCHUECKOH KOJ0-
HOUHOH xpoMaTtorpadui, ¢ NOMOHIBIY KOTOPHIX YACTO MOJAYYAIOTCS
OUEHbL XOPOWIHE Pe3yabTaThl, XOTA H 32 CUeT HEKOTOPOH IoTepH
BpeMeHH, HAH NOJNYYHTL OCHOBHLIE HCXOAHLIe AaHHBle aad JKXB/I.
Onnaxo )KXBJ nMeer pag npenMyiuects no cpasuedrio ¢ TCX, Ko~
TOPLIMH Heab3A HpeHeOpeub. IT¢ GOJbIIME CKOPOCTh DPAa3Ae/CHHE
H paspewtaromas crnocoBHOCThE, BO3MOXKHOCTL 00Jee Jerkod apro-
MartH3anu, 6ojiee OpOCTas KOJHUECTBEHHAH OLEHKa pe3yJbTaToB
u 60abuas MPHrofHOCTL AJA HPenapaTHBHHX pabor. Caeayer moj-
4epKHYTh, uTO B HacTosllee Bpemsi JKXB/ Guicrpo passuBaercs u
COBEpIIeHCTBYeTCE. XOTA MaJOBEPOATHO, UuTOOH KJACCHUECKAS
KTX n TCX, ofaapaomue pazoM NPEHMYLIECTS H, KAK IPaBHJIO,
OTJIHYAOUIHECA HCKAIOMHTELHOR MPOCTOTOH, OLIJIH BHITECHEHBl MOJI-
HOCTbIO, Oyayllee onpejeneHHo npuHazfiexut MKXBJ]IL.

4.4.2. KOJIOHKH H 3ANQJHEHHE UX AZICOPBEHTOM
"~ Tlepsofi npo6ieMoit B KOJOHOUYHOM xpoMatorpadHn  SIBIASTCS:

) Bajinexamui noA6op komomrKH. Cjefyer YTOYHHTH THI TpHUMeHse~
Moro aacopbenta (CHARKareab, OKCHJ aJKOMEHES M T. 1.), 4 TaKXKe

pas3Mep YACTHI, XapaKTep NOBEPXHOCTH (CYMMAapHaA yAeJbHAst mo-
BEPXHOCT, PAa3MepPHl OP} H, 0COGEHHO ecAH NPeANONaraercss NpH-

‘Menenne JKXBI,— reomeTprio yacTHn (¢hepruecKas HIH Hempa-

fmapHAA QOPMA) H MX THI (IMOJHOCTBIO MOPHCTHIE HJIH MOBEPXHOCT-
Ho-mopHcTHE). [lanee He0GXOAHMO ONPEAENHTh, KaKOe KOJHYECTBO:




190 TJIABA ¢4

mgzhoa%mmnohmwﬁm?mhnowmmm._._mmzmmm?zmeopmm%mmnoh-
HEHHA UM KOJIOHKH. o

Hame Bcero xpomartorpaducTl mosn3yiorcs CHJIHEKAreJeM, €ro
BLINYCKAIOT B BHAE CaMBIX PasjiHuYHbIX MOJH(DHKAUHKE, H OUEHEL ya-
'CTO CHJIHK&Te/b ABJNAETCH HJCAJbHBIM alAcopbeHTOM. ¥ MOpPHCTOro
CHIHKATeNS yACJIbHAS TOBEPXHOCTb coctaBagerT 300--800 m%fr, y
NOPHCTOTO OKCHJAA aNOMHHHR — Becero  100—200 Mm2/r. B 10 xe
BPEMA NOBEPXHOCTHO-NOPHCTEIE aXCOPOEHTH, JACTHUE KOTOPHIX CO-
CTOAT U3 BHYTPEHHEro HENOPHCTOTO SI/IPa K TOHKOrO MOPHCTOrO MO-
BEDXHOCTHOIO €n0s, HanpuMep kopacua ! u II, xapakrepusyorcs
“OTHOCHTEJbHO MaJIOH yAeNbHOR NOBePXHOCThIO (7—14 M2/r). An-
‘COPGEHTEl HOCJIEAHETO THIA HeJb3d CHJLHO HATPYKAThb, H HX eM-
KOCTb COCTaBJAET TOALKO OKOMO 1/20 eMKOCTH NOJAHOCTHIO MOpHC-
‘THX alIcopOeHTOB. PasMepn # reoMeTpHA 4HacTHI TakXe BJAHFIOT
Ha 3 (PEKTHBHOCTL KOJIOHKH, T. €. Ha YHCJIO TEOPETHUYECKHX TAPEJIOK,
NPHEXO/iAlLleeC HA AHHHLY ee NNHHEL. DPPEKTHBHOCTL KOJOHKH CY-
LECTBEHHO BO3pacTaer ¢ yMEHblIEHHeM DasMepoB uacTu. B oco-
OHX cIyvagX NPHMEHAIOTCS KOJOHKH AduHOR 25 CM, 3a00JHCHHEIE
JacTHuaMu qHaMerpomM 5—10 MM, 3heKTHBHOCT KOTOPHIX MOXKeT
JAoctarats 10000 Teopernyeckux Ttapesok. BaxHyio poJs Hrpaer
TaKXe CORePKaHHe BOAL B ajcopleHTe. ITO COPABELIHBO HE TOJb-
KO N1 KJAaCCHYCCKOH XHAKOCTHOHR xpomaTtorpadui, rae ZAS KO-
JICHOK C CHJIHKareJeM HAWAYUWHM SBISETCH cojlepiKaHHe BOAH No-
pazka 10—15%, no v ana )KXBJ. Boagy pobasasior ¢ TEeM, YToOH
YBEJHYHTb HHTEPBAN JHHEHHOCTH H30TEPMH H YJAYUIUHTH Pasjeds-
WY cnocobHocTe. Pekomenayercs BBoguTs 0,04 r BOAHI HA
100 m? moBepxHOCTH azcop6enTa.

B )KXBJl 3hdexTHBHOCTE KOJOHKH OPOICPIHOHAMbLHE €€ AJIH-
He. B ra. 2 paccmarpusaercs teoperuueckas TPAKTOBKA 3d(exTHB-
HoCTH KOJIOHKH. O6euno B )KXB/ aas aHanuTHYeCKEX nenef npu-
MEHAIOTCA  KOJIOHKR CJEAYIOUIMX Pa3MepoB: BHYTPEHHHH ZmaMeTp
1—6,4 MM, nanna 25—300 cm u Gosee. Y KOJOHKH nas npenapa-
THBHOA JKXBJl BHyTpeHHHM AMAaMeTp, KaK NPaBHAO, GOMbLIE — OT
10 no 80 My [18, 28, 86]. Hekotopnie (upMEr BHIIYCKAIOT FOTOBHE
K yHnoTpeG/eHHI0 3aNOJHERABIE KOJTOHKH, Hanpumep, ¢upma Merck
(Rapmutant, OPT). BbIyCKaeT KOJOHKH Tpex pasMmepos, 3amoJ-
HenHsle cHnHKareneM 60; pasmep A: 10 (BEyTD. aHaM.) X240 MM
pasmep B: 25 (BayTp. auam) X310 MM u pasmep C: 37 ?Es.v”
Juam.) X440 mM. _

TEXHUKA 3ATIOJTHEHUA KOJIOHOK

a. OBolunsle <KAGCCUYECKUES KOAOMKYU. B RiIACCHUECKOH KOJMO-
souroit JKTX pasjenenne o6hUHO NPOBOAST He B AHAJHTHULCKHX,
4 B NPenapaTHBHHIX HelfX. AHANHTHYECKOE pasic/eHHe ropasao
YAoGHee sectH Metofiom TCX, a 3HauHTesnnHO GoOJ/lee TORHELE pesyJn-

AJICOPELIMGHHAA KOJOHOYHAN XPOMATOTPADHA 19%

ratm gaer JKXBJI. [ToaSop KoaOHKH (AHAMETP H AJHHA) onpele-
JgeTca TeM, KaKoe KOJHMYeCTBO HCXOZHOTO BELIECTBA HANO pasfie-
J¥TL H KaKoBa Iledb pasieneHHs. [Ipearaputenpnoe rpyboe pas-
HeneHHe OCYLIECTBJSETCH r/aBHBIM 00pasoM ¢ HeAblo (paKIHOHH-
poBaBHs coejluHeHHHA no rpynnam. M, ectecTBenno, MeToAMKa Tako-
ro pasjae/ieHHs 3HAYHTENLHO OTJIMYAeTCA OT METOAMKH (oJiee TOH-
KOTO pasiejeHdsi Ha OTAENbHHE coelHHenus. B nociennem ciayuae
A7 pasfeNendss MOXeT MoTpe6oBATLCA HECKOJbKO Oonepanui xpo-
matorpadupopauns, CoBceM Apyrue yc/aOBHA BHOHpawOTCsH, HA-
npuMep, AJA NPenapaTHBHOTO BbUICJIEHHs COeJHMHEHHH, KOTODHE He-
3HAUHTEJBLHO PA3JHYAIOTCH MO CBOYM (DH3WKO-XHMHUCCKHM CBOHCT-
BaM (Hanpumep, uMewT Oauskue sennuuanl Ry B TCX). Has npea-
BaPUTEJNbHOTO PasieJeHds] Ha TPYNNbl NPHIOIHB KOJOHKH ¢ 0OJb-
UMM BHYTPEHHHM [HaMeTpOM; COOTHOLIEHHE KOJNHYeCTB afcopbeHTa
u xpoMartorpadupyemoil npobu moiaxHo ObTe Mano (or 10:1 no
30:1). Jdaa pasjeneHus Takoro THNa ycmewHo npuMensior 30—
50-AUTPOBHE COCYABl, HCHOOJb3YeMEeE B IHJIOTHBHIX YCTaHOBKAX (Si-
max, Jena-Glass). 3T cocyAsl HMEIOT BHTAHYTYIO (GOPMY, OHH OT-
KPLTSHl CBEPXY M OCHAINEHE BEIXOJHHIM OTBEPCTHEM Ha CTCKJIAHIOM
wJande, Ha KOTOpOe MOMXKHO VCTAHOBHTL CTeKASHHEIR kpan. Pasmep
yacTHU ajicOpOEHTa B JAaHHOM ciayvae He HMeeT (0JABLIOTO 3Haue-
HHA; NIPHEMJEeMH CHJIHKATE/JIb H OKCHJA AJIOMHHHA C OTHOCHTENbHO
HIHPOKHM HHTepBaJoM pasmepor uactan (0,05—0,2 mm). Heobxo-
AHMO TOJBKO CAEAHTH, ITCOB B KOJIOKKY He NONajalH QueHb Mel-
KHe TTBLIEBH/IHBIE HACTHLH.

Huna paspesicHust cMecH COeIHHEHHH ¢ OTHOCHTeJbHO OJH3KHMH
BedHYHHAME Ry noabupaior Gonee y3kue H Oojee IAHHHBIE KOJOH-
KM, a u3GuTOK afcopOeHTa (OTHOCUTEJNLHO KONHUECTBA BEHIECTBA B
pasnenseMoil cMecH) AOJIKEH OMITb KAK MOXHO OOJbIIHM (0OBIYHO
aro 100—200-kpaTHOe KoauyecTBo). IIpH mpoBeleRHH IpelBapH-
TENLHOTO XpoMaTorpaduyeckoro pasjieseHHs BaXHOe 3HauyeHHe
HMeIOT pa3Mep H (opMma vacTul aacopGenrta. Tak, HanpuMmep, oky-
naer ce0sa NPHroTOBJIeHHe (ojlee Y3KHX DPakKiuA, OfHA W3 METOAHK
noAydedns Takux ¢paknuit onucaHa B pazd. 4.2.2.

3anoMHAIOT KOMOHKY aAcopOeHTOM pasibiMH MeTofaMu. Cyxum
cmoco60M TOMB3YIOTCA PeAKO, Iopasilo Hallle NPHMEHSIOT CACAVIO-
myw MeTonHKy. KoMOHKYy 3am0AHAKT HA ABE TPETH PACTEODHTENEM
MHHHMAJBHOH NOJAPHOCTH Y 4epes NOAXOAAILYI BOPOHKY HOJANOT
B Hee HeNpepHIBHEIM TOTOKOM cyXoi apcopleHT, 0JHOBpPEMEHHO ue-
pes KOJICHKY NPONMyCKaloT 3J0eHT, HUT1o6n H3bemars o6pasosanus
KOMKOB npH pafoTe ¢ OUE€Hb TOHKOLHCHEDPCHBIMH Aa/icopOeHTaMH,
PEeKOMEeHAyeTcsl MPONYCTHTL Yepes BOPOHKY ITPOBOJIOYHYIK) MellalKy,
NPHEOIHMYI0 B [IBHIKEHHE 3JIEKTPOMOTOPOM C PeryIHPYEMbIM YHC-
JaoM oboporoB. Melanka JOMXKHa HaXONAMTbCA B BepXHEH 30oHe pac-
teopuTead. OJHAaKO valle BCEro KOJOHKHM 3anOJHAIOT CycHeH3HeH
ancopbenra. Uepes 6oablyi0 KaleJbHYIC BOPOHKY C KPaHOM C LIH-
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POKHM OTBEpPCTHEM B KOJIOHKY NOZAIOT I'VCTYIO CYCIHEH3HI0 ajacop-
fGeHTa B HEROJAPHOM pacrBoputene, ofwuHOo netponefinoM adupe.
Cycrenzuio pa3baBagOT pacTBopuTeneM (JByMfA 0OLEMaAMH KOJOH-
KH) 1pH nepeMemHBaHHH, Uepes 3aN0JHEHHYK KOJOHKY HEKOTOpPOE
BpeMf NPONYCKAIOT PACTBOPUTENb. UTOOL KOJIOHKA 3aNOAHAAACH
afcopGEeHTOM PaBHOMEDHO, BO BpeMsl 3aII0JHEHHs 1O Hefi NOCTYKH-
BaOT (NpHMepHO B TOM MeCTe, I'le B 5TOT MOMEHT ocefaeT ajacop-
GedT) pe3uHoBOH NpoOKOH, YKpelseHHOH Ha majouxke. MOXKBO Tak-
e NePHOJHYECKH BCTPAXHBATHL KOJIOHKY C IIOMONIBIO PyYHOTO BHO-
paTopa WIH AaxKe NPUJIOKUTL AaBjenue, TakuM oGpasoM JOCTHra-
ercs 00abIas 0JHOPOAHOCTL 3amosHeHHd KoJoHKd. Hu B KoeM ciy-
" yae HeJAB3A JAONYCKaTh BHCHIXaHHA aAcopOeHTa B KOJOHKe., JTOT
MeTos yA00eH raaBHEIM 006pa3CcM NPH 34N0JHEHHH KOJOROK MENKH-
MH YaCTHIOAMH CHJIUKaTeJd,
6. Koaowku das KXBJ. TIoCKONLKY IS YCUEIUHOTO pasjeie-

HHMA BaXHO, 4TOOH aJCOpPOEHT OTBeYaJ ONpeleNeHHLIM TPeGOBAHH- .

M, TO, Npexie YeM BBOJHTL aACOPOEHT B KOJOHKY, €ro TIiaTejLHO
obpabaruBapr. [Ipexae Bcero erc caeayer NOAHOCTBIO OCBOOOINTB
0T BOZH. Cuiukarean npokanaupawnT 8 u mpa 110°C, okcup anio-
MUHHA — Takxe 8 u, HO npu 400°C. Ancop6eHTH IPYrHX THHOB
00pabaTEBAOT B COOTBETCTBHH C pEKOMEHIALUHAMH (CM. pasa.
4.2). Eme ropauue afacopBeHTH CIelyeT IepeHecTr B npelBapHTedb-
HO HPHTOTOBJIEHHBIE UYHCTHIE THIATEABHO BHICYIOEHHBIE CTEK/SHHEE
HJIH AJIOMHHHEBHE COCYALl NMOAXOASINEr0 pasMmepa, cpasy 3aKpHTh
(syuiie Beero pe3wHoBOR NpoGKOfi) MMM 3aMafTh MX M XaTh HM OX-
JAaxuTeeA. Jlanee K HaBecKe JerHApaTHPOBaHHOTO agcopleHra Ho-
6aBAAIOT ZECTHANHPOBAHHYIO BOAY B TAKOM KOJHYECTBE, KOTODOE
HeoOGXOAHMO 1JA moayueHHsa TpebyeMoll axTuBHOCcTH (cmocol no-
GaBNeHAs BOJAH He HMeerT ocoGOr0 3HAYEHHA), K BHIAEPKHBAIOT B
Teyenue cyTor. O6pabGoTaHHBIM TakUM o6pasoM aAcopOEHTOM MOX-
HO 3aNOJHATH KOJOHKH. Bo BpeMs 3al0AHeHHS HeoGXOAHMO cCJje-
AHTb, 4TOOH aAcOpOeHTH, 0COGEHHO CH/IHKAreJ b H OKCHA aJIOMH-
HHf, HAXOAHJHCL B 3AKPHITHX COCYyJaX, WHAUe OHH MOTYT OU€Hb
6HICTPO BOHTATH BJATY M3 BO3JyXa H B pesyabrare emle Golee ges-
AKTHBHPOBATHCA.

B 32BHCHMOCTH OT KOHKPETHHIX YCJOBHl MeTCAHKa 3aNOJHeHHS
KOJIOHOK MOXeT MEHSTbCH, HO B NPHHIHIE KCIOJLIYIOT 3aNofHEeHHe
CYXHM ajcop0eHTOM HJHM CYyCNeH3HeH ajacopGeHTa B KaKoM-au60
pacteoputeie. Cyxoe 3anoJHEHHe NPOBOJAAT B OCHOBHOM TaK e,
KaK sanonHende xoJaoHox gas I'KX (em, pasz. 10.3.3). AncopGent
BBOJAAT NOCTENEHHO, NOPUHAAME, Hanpumep no 20 Mr, H nmociae JI0-
GaBJeHHA KaxJOH MOPLEH cHAYANAa MOCTYKHBAIOT MO KOJCHKe c6o-
EYy, 2 3aTeM B TeueHue 20—30 ¢ oCTOPOXKHO NOCTYKHBAIOT AMOM KO-
JIOHKH TIO TBepjO# MOJACTaBKe HAH noJay. Koria KoJOHKA 3anoJiHe-
#Ha, uepes Hee B TedeHHe 2 4 NMPONYCKalT HOABHKHYIO (asy. 3To
©OYeHb BAXKHAaA ONepanHA, NC3BOAANAA YAaJHTh H3 KOJOHKH BO3-

.-0,38 | 56% sdupa/nentan

90,55 | 20% merauoaa/apup
0,60 | 50% weranona/sgup
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JAYX H NPHBECTH ajcopOeHT B COCTOSHHE PABHOBECHR C IOABHXKHON
tdazoh. ITopHeThle MUKpPOYACTHIE gHaMeTpoM MeHbuie 20 MKM BBO-
IAT B KONOHKY B BHAe 15—25%-Hofi cycmeHsmu (cM., Hampumep,
0630p ‘[71a]), uame Bcero B CMECH PACTBOPHTEJEH, NJIOTHOCTL KO-
TOPOH paBHa NJOTHOCTH ajcopOenrta. KoMNOHeHTaMH XA TakHX
cMecefl pacTEOpHTeNneft cayxar TeTpaGpOM3THIEH, MeTHJCHHOEHI
E T. 0. JIpHIOTOBJCHHYIO CYCIIeH3HIO CPAa3y e 3aKauHBalT B KO-
JIOHKY non HasieHueM (Xpomarorpad)HpOBaHHE ROMXKHO HPOBOAKTh-
cA [PH TAKOM e LaBJEHHH).

4.4.3. METOAHBKA NMOJBOPA 3JI0MPYIOILER CHCTEMBI

JTo oTHOCHTENBHO cICKkHas 3afaya. [loaGop snoupylouef cH-
creMH ans JKTX nyulle BCero Hajars ¢ IPOCMOTPA JHTEPATYpH.
Yro6H yCKOPHMTL TIOHCK pacTBOpHTeJell, MOXKHC BOCHOJB30BATHCH

Tabauya 4.9

[pumepnl BOIMOKHLIX HMOOTPONHHX PRNOB MAA apncopbuuonnol xpomarorpadun
Ha cuankareae [71]

g0 _ . A B B

0,00 | ITenran Tlentan [entan

0,05 | 4,2% m30mpOMHAXIOpH- 3% CH:Cly/nenran 4% 6Gensona/nenran
AafneHTan .

¢,10 | 10% wusonponuixicpu- 7% CHaCla/nenran 11% Gensona/menTan
AafuenTad

0,15 | 21% naonponuaxaopu- 14% CH.Clyfmentan |26% Gensosafmentan
Aa/nentad

4%  aTHaaueTaTa/men-
Tay

b0Y% CH:Cly/nenrtan 11% avuianerara/neH-
TaH

0,20 | 4% sdupa/nenran 26% CH:Cl:/menran

0,25 | 11% soupa/menran

82% CHiCly/menran |239% srunanerata/men-

TaH
3% aperopuTpEAa/Gen-|56% sTHAaneTaTafueH-

0,30 | 23% stupa/menran

L I 304 : . TaH
..0,40 | 2% wmeranona/adup 11% aueronurpm-
L . JnafGenson
0,45 | 4% wmeramona/adup - 31% ameronuTpH-
Ja/Genson
9,50 | 8% wmerancnafadup AueronnTpaa

132293
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Tabauga 4.10

TipaMepnl BO3MOMHBIX 3JANOTPONAMX PANOB Aad afcopbuuonnoll xpomarorpadmum
Ha okcHAe axomunns [71]

&b A B B

0,00 |Ienrau ITenran Henran ’

0,05 | 8% usonponuaXiopH- 1,5% CHaCl:/mentan |[4% »dupa/nentan
JAafuenran

0,10 | 19% wuzonponuaxmopu- 4% CH,Cly/uenran 9% s¢upa/nenran
la/meHTaH

0,15 | 34% wuzonponuaxiopu- 8% CH.Cls/nenran 15% sdupa/nentan
ILafmeHTaH

0,20 { 52% u3OIPONHUIXAODPH- 13% CH:Cl:/menran |25% =dupafmentar |
nafmenran ’

0,25 | 5% wmeruaanerata/nmentan |22% CHzCla/mentan |38% sdwupa/mentan
0,30 | 8% wmerunauerara/menrani34% CH:Cly/nenran 55% adupa/mentan
0,35 | 13% wmerunauerara/mentan|54% CH,Cly/nenran 81% sdupa/nentan
0,40 | 19% wmerunaneraTa/menran|84% CH.Cls/neatan 4% OWpHAHHA/NEHTan

0.45 [29% wmernnanerara/mentan(l% MeCN/adup 8%  nHpPHIHHZ/NEHTaR
0,50 | 449 wmerunanerara/mentan|5% MeCN/apup 13% nupnauEa/meHTaA
0,55 | 65% wmerunauerara/mentan)14% MeCN/adprp 20% ORpHAKHA/NERTaH
0,60 | 5% wnsonponanonajspup |36% MeCN/adnp 32% nnpuanHa/nentad

0,65 { 10% wusomponauona/apup |MeCN
0,70 { 20% naonponasona/sdnup
0,75 | 3% wmeranonafadup
0,80 | 7% wmeraroaafagup
0,85 | 17% wmeranona/adup
0,90 | 40% meranonafadup

Monorpadusamu, Hanpumep [19, 49, 71}, uan oGpaTHTLCA K cCrpa-
BOUHKM M GubasorpaduyeckuM pasgenam Journal of Chromatogra-
phy. BhisficHHB, KaKHe PAaCTBODHTEeNH NPHMEHSIOTCH JAJs XpoMaTo-
rpaHpoBaHHa COeJIMHEHHR RAHHOIO THIA, CJEAYeT MPOBECTH npes-
BapuTensHoe pasjencHue MerofoM TCX. 3areM noayueHHBle JaH-
HHe, aHAJA3HPYIOT ¥ IPH HEOOXOXHMOCTH MOAHGULHPYIOT BHOPaH-
HBle CHCTEMH, [IpH TpagHeHTHOM MWJIH CTYNEHYATOM 3/IOHPOBAHHH
merozoM JKXBJl gacTo Heo6x0AMMO, YTOOH 3MIOHPYIOILAs cnocol-
HOCTb pACTBOpHTeNst Boadpacraia. Jlnsa 9TOf Uesu OUeHb YAOOHH
cocrasiennnie CHaifizepoM [71] asaiooTpolHbie psilEl PaCTBOpHTE-
aef pas JKTX. IIpuMeps Takux 3JI00TPONHHX PAAOB [Js XpoMa-
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torpatdH Ha CHJMKareje H OKCHIE amOMHHHS ZaHsl B tala. 4.9
¢ 4.10. OueBHaHO, HAIPHMED, YTO HA CHJHEAres e OLHOK H TOH ke
saoxpyremell cnocobuocteio obnaganr 4%-nuwni pacteop apEpa B
nentane, 26%-Hui pacTBOp AMXJAOpMeTaHa B neHTaHe H 4%-HH#
PACTROD alleTHJAnerara b [IEHTAHE, _

PaccMOTpHM B KauecTse npumepa pasjenenre merogom YKXBJL
Ha CHJHKAreae ABYX COEIMHEHHH C YJAOBJETBOPHTEILHHM KO3(pPn-
UMEHTOM eMKOCTH £’ W Ko3d(HLHeHTOM pasjeneHHd o, GIH3KHM K
eannune. Ha xpoMaTorpaMMe, NOJNYYEHHOH NPH 3MOHPOBaHHH 4%-
HEIM pacTBopoM 3¢HpPA, NHKH TAKHX COGNHHEHHH HEIOCTATOYHO XO-
powo pasgeneHsl. [TosToMy craeayer yayuIMTbh o, MEHsSii COCTaB
noupyloued cucreMul, B Takoil cHTyalHH Becerzia Heo6XOZHMO 3a-
MEHHThL HauGosee TONAPHLI KOMIOHEHT, COXPaHHB NPH 3TOM 3JIIOH-
PYIOUIYIO CHOCOGHOCTD CHCTeMb! (BHpaxaeMylo mnapaMmeTpom &°).
C. 5Tok neablo uenecooGpasHo, HApHMeD, ONpeleuTh, KAK BJAHGET
1A ¢ mepexod K cucteMe ¢ 4% sTHaauerata B nentane Han 26%
JUUXJOpMETaHa B IEHTaHe, Hengpan O¥HIAaTh, 4YTO 3aMeHa TNeHTaHa,
HALPHMEP, HAa TeKCAH OKameT CYIIeCTBeHHOe BJHsiHHe Ha o. Ilpm
FeALHOM  XpOMAaToTpadMpOBAHIE METOAOM KJIaCCHYECKOH KOJO-
uotioit xpomMatorpadHH MAH TPH NOBTOPHOM DAasiCIeHHH METOAOM
JKXB/JL ¢ GespoAHLIME PACTBOPHTENAME HJH CHCTEMaMH PacTBODH-
TeJell BOAA M3 KOJOHKH MOCTeNeHHC yAANseTcd, ITC YXyAllaeT Xpo-
maTorpadiyeckHe CBOfficTBA KOJOHKH. JTO ABJIeHHe OCOGEHHO BaK-
110 npu pafioTe ¢ HENMOJSPHLIMH CHCTEMAMH PacTBOPHTEJEH, KOrja
....%%cﬁ,q:_umcnq.r KOJIOHKH CHJILHO 3aBHCHT OT COIepKAaHHA BOARL B
afcopleHTe B KOrga colepkaHHe BOJIbl YOLIBAET € BO3PaCTaHHEM
HOJSPHOCTH 3JIOHPYIOIMMX cHeTeM. J1As CHJILHOMOJSPHHIX PACTBO-
puteseil 3tor sdderr HesHaunrteseH. UToOOH IPelOTBPATHTL €ro,
MOXHO HJIH A006apJATh BOLY K PACTBOPHTEJASM HJH, 4TO €Lle Jyd-
uie, MPeIBAPHTENBHO HACHINATL IJAIOHPYIOHMIYIO CHCTEMY BOIOH B
CTennaabHON KOJOHKE.

4.4.4. METOILMKA XPOMATOTPA®HH U OLLEHKA
PE3YJIbTATOB

KJIACCHUECKAS KOJIOHOYHAS XPOMATOTPAQHA

CMmecu BelllecTB, NMOAJEXAIEX XpOMaTorpadupOBaHHIO, CJENY-
€T BHICYLIATH H B3BeCHTh. CyIIECTBYIOT TPH BO3MOXHEIX cmocofa
TIPHTOTOBJIEHHA NPOGHEL. W BBEJEHHA ee B KOJAOHKY. a) IIpoGy pac-
TBOPAIOT B BO3MOXKHO -ME€Hee MOJIAPHOM DacTBOpHTENe, YTOGH IIo-
JYURTE KOHUEHTDHPOBAHHBIH PAcTBOP, KOTOPHE 3aTeM NHNETKOH
BBOAAT B xpoMatorpaduueckyio KosoHky. Cocyil, B KoTOpoM GHna
pactBopeHa 1po6a, H IMHINETKY ONONACKHBAOT HeGOJLLIHM KOJIHYE-
CTBOM DACTBOPHTENf, KOTOPHIH TaKKe BBOJAT B KonoHky. Koraa
BBEICHHHH pacTBOD BNHTAETCH, MOXKHO HAUHHATH COGCTBEHHO XPO-

13*
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Marorpaduposanue. 6) Ecan npefa TOABRKO 9acTHYHO DPACTBOPAME
UM HOYTH HEPACTBOPHMA B HEMOJADHOM PaCTBODHTENe, TO ee pac-
TBOPRIOT B MHHHMAa/JBbHOM KOJHYECTBE NOJSPHOIO DPACTBOPHTENS B
TNOAYYEHHHH PACTBOpP pasfaBiAT HEMOJAPHBIM  PACTBODHTENEM,
Ecnu npu 3TOM yacTh npoGH BHIAJKAET B OCAJ0K, TO B KOJOHKY
BBOAAT BEPXHHE KHIKHHA CcJA0H M NOBTOPSIOT Ty e ONepanHIo.
8) Ecam mpofa c/AHIIKOM BA3KA MJAH €CJH 3TO CMeCh COeTHHEHHH
caMoOl pasnHYHON MOJAPHOCTH, TO ee PACTBOPAIOT B BO3MOMXHO 60-
Jee JIeTyueM [OJAPHOM pacTBOpHUTeJie, HANpHMep 3dupe, srHiale-
Tarte, xJopodopMe, H NOJYUEHHBIH DACTBOD CMEIUHBAKT ¢ aAcop-
GentoM (MPHMEDHO NMONOBHHA KOJIHYECTBA PACTBOPHTENA) C TAKH-
MH e XapaKTepHCTHKaMH, 4To H ajcopleHT B kojoHke. PacTso-
PHTeAb HCIAPAIOT MOJ BaKyyMOM IIPH KOMHATHOH TeMmmeparype, B
OoCTaBUIMACA aACOPGEHT CTAHOBHTCH JErkOnoIBHIKHBIM (CHIIYIHM).
Ecnau neob6xoammo, pasbaBaaior aacopOeHT ¢ HaHeceHHOH npoGofi
cBEXKHM alcOopOEHTOM H BBOAAT €ro CBEPXY B KOJIOHKY TaKHM Xe
cmoco60M, KAKHM IPOBOJH/IOCE MEPBOHAUANBHOE 3aMOJHEHHE €€.
Haynnate xpomaTtorpadipoBanne ciaelyer HaHMeHee AOJADHHM
pacTBopuTeNeM, obniuHo nerponeinnM sdupom. CkopocTs orbopa
¢dpakuuii 3aBHCcHT OT THna ¥ Macmraba xpomatorpaduueckoro npo-
necca. OORUHO CKOPOCTb TEUEHHsl, H3MepeHHas B MJ/d, JOMKHA
OHTb YHCJAEGHHO paBHa Macce (r) HCnoab30BaHHOrO aicopbenTta.
BOJBMHHCTBO aAcOpGeHTOB He 3aTPyAHseT TeyeHHe 3JI0GHTa MO
Konouke, IIpA npHMeHeHHH HEKOTOPHIX 0c000 TOHKOAHCREPCHHIX aj-
cop6eHTOB, HANpHMEp OKCHAA MATHHA, MOXeT NMoTpebOoBaThcA BBe-
JeHHe BCIOMOTATENBHOrO (GUALTDPA, HAOPHMED KH3EJLTYDOBOIQ.
Ins or6opa sawata NpHroAHb COOPHHKM dpakuu# aoboro THNA
(cM. ra. 8). O6beM oauofi GpaxkilHH YCTAHABIHBAIOT B COOTBETCT-
BHH C X4paKTepoOM 3aJa4yH H pPeryJHpyIOT HJIH ¢ IOMOINBIO Iepe-
KJIIOuaTesIa ¢ 4aCOBBIM MEXaHH3IMOM IIpH cOophuke (pakuHil, HAR
NyTEéM KH3MeHEeHHs (TPHTOM TOJLKO YMEHbINEHHs}) CKOPOCTH NOTO-
Ka snioeHTa. OrolpaHHHeE B TeueHHe ONpENeJeHHHX HHTEPBaJCB
¢pakuun anaamsupytor merofamr TCX uau IDKX, paspaboran-
HEMHA I8 AaHHOA MeTOIWKHM pa3afesenHs, H o06LeIHHAIOT HACHTHI-
Hbole O cocraBy ¢pakuuH. M3 o6benuHeHHHX (Qpaknui OTTOHALT
pacTBOpHTENb NOCPEACTBOM OOHYHON HJAH BAKYyMHOH MHeperoHKH
B POTOPHOM HCTMAPHTeNe TPH HM3KOH TemnepaType. JNIOHDPOBAHHE
NPOACJXKAIT /0 TEX NOP, NOKA He NEPECTAHET 3JIIOHPOBATHCH XPO-
Mmarorpadupyemas npo6a. ITocne 3TOro 3JAOHPYIONIYIO COOCOGHOCTH
CMecH YBeJHUHBAIOT, NOBHINAA cojepkande 60ji¢e NOJIAPHOIO KOM-
JIOHEHTAa CHCTeMH, KOTODHIH MOAAOT HJH B HECKOJBKO NOPLMH, HIH
NOCTeNeHHo (rpajHEeHTHOe 3JIOHPOBAHME; OMHCAHHE AaNIapaTypH
AN TPAJHEHTHOTO 5JHPOBaHHS CM. B pa3a. 8.4 uau B pabore
i[46a]). OcnoBHOe npeHMyIIECTBO TPAZHEHTHOTO 3JIIOHPOBAHHA —
9TO NMOAaBieHHe 06pPA30BaHHA «XBOCTOB® CHJbHO alcOpOHpYeMHX
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COEAHHEHHH H BOZMOMKHOCTb 3JIOHDOBAaHAH TaKHX COCIMHEHHH B BH-
Je OTHOCHTe/JILHO Y3KHX 30H.

TBepaHe HAH MacAAHHCTHE OCTATKH, NOJYYEHHBIE NOCHE YIapH-
BaHMAg oO0belHHeHibX (pakivd, PACTBOPAIOT B NOAXOIAIIEM pac-
TBOPHTENe W 3TH PACTBOPHI BBOJAT KOJHUECTBEHHO B NpOOHPKH C
LUeNbl0 KPHCTAMAH3ALHH HJAH HasnpHedlne#i obGpaborku, [as artoro
NpAMEHSIOTCS COOTBETCTBYIONIHE MHUNETKH, Hanpumep nunerku [lac--
Tepa, cHaOKeHHLIE PE3HHOBHIMH COCKAMH. YHCTOTY MpoIyKTOB npo-
pepsator MerofaMud TCX, I'X wam JKXBJI, H ecau oHa AOCTATOUHA,
TO XapaKTePH3YIOT 3TH MNPOAYKTH ¢ INOMOUILI) COOTBETCTBYIOUIHX
dusHyeCKHX METOJOB WM NPOBOJAAT fajbHEHNIEe HX HCCAEZOBAHHE,

Kamaufi skemepHMEHT NO XxpOMAaTOrpadHYeCKOMY pasz/ieeHHiOo
ciefyer omHcarb B Ja0OpPAaTOPHOM XKypHaJse; NMpHYeM HeoGXQAHMO
YKa3aTh BCe YCJIOBHA 3KCIOEPHMEHTA, HalOpHMep: Maccy IpofH,
BHYTPEHHHA AHAMETP H [AHHY KONOHKH, THN ajcoplenta, ero mac-
Cy, pasMep 4acTHI, aKTHBHOCTb, OTKY/A MOJAy4eH aJicopOeHT H T. I
Crellyer TakiKe yKa3aTh, KaKHe DACTBOPHTEAH HCIOJBh3OBAJHCh,
ucao ppakunaf, AX o6beME, MACCy GCTATKOR OTAENLHHX HJAH 00b-
€IHHEeHHEIX (pakuHdil, BakHelilHe ocobenHocTd dpaxkuuid, HanpH-
Mep HX OKDacKy, CHGCOGHOCTh K YACTHYHOH HJH NONHOH KDHCTAaJ-
JU3aLAK K 1. M.

JKHUIKOCTHASI XPOMATOTPAGHS BLICOKOIO JABJIEHHWA
(BBICOKO3®PEKTHBHAY KHUIAKOCTHAN XPOMATOIPAOHUA)

Ha puc. 4.5 noxkasana cxema npubopa ans KXB/, Bunyckae-
moro ¢upmoii Hewlett-Packard. Koncrpykunn nacoca, nprcnoco6-
JIEHHs AN BBOJA UDOGH, BEHTHJEH BHICOKOrO JABAEHHS H JETEKTO-
pa, a TakKe NPHHIMNOH HX AelicTBHA B OOMIHX ueprax paccMaTpH-
BaloTcA B IMaBe 8. Koria sJioeHT TNoJ AaBJAcHHeM MPOXOLHT yepes
KONOHKY, aHalH3HpyeMasa mnpo6a (1—25 MEr, KoHIeHTpauus
0,1—10%) BrpoickuBaeTcs MHXPOINNpHIEM BHYTPb NpHcrmocobJe-
HHA agda BBoga. [Ipo6u Goapmoro ofbeMa WIH BHICOKOBA3KHE NpO-
6bl BCIPLICKHBAIOT Y€PE3 CHeHHasbHB MHOTOXOJOBOH KpaH, COIH-
HEHHHH ¢ COCydOM, colepkamuM mnpoby. Kax toapko mpofa mo-.
fajaer B KOJOHKY, Yepe3 Hee BHOBb IPONYCKAIOT SJIOCHT.

Ipucoroaarenue npob. Tlpexae Bcero 3 NpobH YAAJAIOT IpPH-
MECH, 3aTpA3HAIOLIHE KOJOHKY H CHHXKAIIHE ee NPOH3BOJHTENb-
wocrs uan sddexrusrocts, C 3T0# HeaAbio npody QHABTPYIOT HIH
SAIOHPYIOT Yepe3 OYeHb KOPOTKYI0 KOJOHKY, 3aNOJAHEHHYIO CHJIHMKa-
renaeM. [Ipo6y oO6HYHC PACTBOPAIOT B HAaHMEHEE NOJADHOM M3 BO3-
MOXKHHX pacTBOPHTeJIEH. .

~  Temneparypa cuctemer. TeMnepaTypa CHCTEMH HacTO OKa3blBa-
BT BAHAHHE HA OTHOCHTEJNbHOE YJepXKHBAHHE DACTBOPEHHHIX Be-
IecTB, H MO3TOMY lenecoofpasHo Ha CTafHH OPEABAPUTENBHHX
'ONHTOB MOAOGPATh TAaKOH TEMNEPATYPHHI DEXHM, KOTOPHEH HO3BO-
aua 6L NMOJYYHTh ONTUMANBLHOE Pa3pelieHHe,
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&
) - Pasmep npobs. B ananutueckoi JKXBJL o6myuo paborawr ¢
s e m""% npoGamu o6bemoM 1—10 mka. Ilpm upenapaTHBHOM pasieeHHH
J"" o6beM NpOOEl 3HAYHTENBHO OoJbille (CM. HHXKE IPHMEP NpHMEHe-
3 i wusa npenapatesuofi JKXBJL).
A

) Pasdenenue. TIpH TPOXOMKIAEHHHM Ue€Pe3 KOJAOHKY KOMIIOHEHTH
¥ cMecH 0GpasyloT OTAenbHHE 30HH. Pasleinende keo6XOAHMO Mpo-
, BOIMTh NMPH HENPEPHBHOM OTOOpe (Ppakiuui, TAK KAK HPH 3TOM HC-
KAIYaeTcss BOZMOMKHOCTL NOBTOPHOTO CMEIIHBAHHA YXE Dasjelnel-
HEIX COEAHHEHHEH, NPAROAAHIETO K YMEHBUIEHHIO DASJAEAAOMEH Ciio-
COBGHOCTH KOJOHKH. DGd(eKTHBHOCTL Pa3JeNeHHs1 B O4eHb OGOJbINGH
CTeleHH 3aBHCHT OT BEJHUHHE «MepTBOTO 0fbeMa», KOTODHH cia-
raerca H3 06beMOB CBOOOZHOrO NPOCTPAHCTBA MEXKAY MECTOM BBO-
Aa mpoGH H COGCTBEHHO KOJIOHKOH, MEXKAY KOJOHKOH M IETeKTO-
poM, a Takxke 00beMa COeIHHHTENBHBIX TPYOOK B ferexktope. Mepr-
BHE 06BeM J0MKeH OLITh BO3MOXKHO MEHbINE,

Ecnn BpeMms yaepxuparus fz(l) u {r(2) —3To Bpems, B Teue-
HHe XOTOPOro JaHHHE COCHHHEHHS HAXOIATCA B KOJOHKE, f; — Bpe-
M SIOHPOBAHHA HeyAepXkHBaeMol NMOABHXKHOH (ase pacTBOPSIO-
ulefi CHCTEMH, W, H Wp;— IIMPHHA COOTBETCTBYIOLIHX XpOMAaTOrpa-
(HYECKHX IHKOB, H3MepeHHas Ha BbicoTe, paBHo# 0,6065 BnicoTh
NHKA, TO pPaspelleHne ONpeleaseTcs Kak
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D . Jas nomy4eHHsS XOPOLIETO pa3peuwieHus Tpelbyercs, YTOOH Xpo-

——l MaTorpapuueckne 30HH OBUIH OuUEHb  Y3KMMH (T. €. @ JOJIXKHO
6HTL MaJ0), a pacCTOsAHHe MeXIy NHKaAMH XpOMaTorpaHuecKHx
30H — AOCTATOYHO GoOMBIIMM (4TGOH MEXJIY NHKAMH 1€p0 caMo-

! NHCLIA MOIJIO BO3BPANIATHCS BO3MOMKHO G/MKe K HYNeBOH JHHEH).

_ O6napyncenue. BrIXoadmye H3 KOJOHKH DPasfeNeHBble KOMIIO-
HEeHTH MOCTynaloT B gerekrop. Haubonmee yacto MCIONBIYIOTCHA He-
TEKTOPHl, PErHCTPHPYIOMHE H3MeHeHHs I0Ka3are/asr MHpPeJOMJeHHs
HaH Kos(dHuuHeHTa nOorACLIenHs ¥ (D-H3IyueHua  OnpejeNeHHOH
JJHHE BOJHH. B HacTORNIEe BpeMs HAYHHAIOT NPHMENATH AETEKTO-
PH ¢ TiepeMeHHOR AJHHOK BOJHEL .

T'paduenrnoe sarouposanue. 3Ta METOJHKZ, IIHPOKO NMPHMEH:E-
Maf B JADPYFHX THIAX XpPOMaTorpadHH, HanpAMEp HOHOOOMeEHHOH
— .
Pue. 4.5, Cxema cepufiHOro KHJKOCTHOTO XpoMatorpada BHICOKOIO IABJRHEA
(ny6ankyerca c paspemenns ¢upun Hewlett-Packard).

1 — MarHATHAs MellajKa; 2 — Desepayap AJA NEPBOre DACTBODHTENS; § — CKAAHKA JJAA CAHBA
OTpaGoTAHHOTO PACTEOPMTeJs; 4 — pesepByap [OJA ATGPOTO DacTROPUTENs; 5 — HrOALTATHIH
BEHTHJbL AAR OPOLYBOUHOrG a3a; 6 — BEHTHJIR AJAA DPeryAHPOBKH BAaKyyMa, 7 — HACOC BHCO-
KOTO JaBJeHHA OAA NMoSAvM OepBOTo DACTBOPHTeAA; § — HACOC BHRICOKOTO AaBJCHHA JJAA 0O~
A449M BTOPOrC DacTBOPHTENS; § — MOTOD, NpPHBOAAWHA B aeflcTBHe HacocH; [0 — pacxoncMep
BAs pacrBopHrens; Ii — merekrop; 12 - poTaMerp AJAd NPOLYBOWHOrO rasa; 13 — oOpaTHHA
XOMOLHALHEK; 14 — nemndiep; 15 — NpefoxpaHHTEALHRE KiaflaH Ha JHHWH AN MPOAYBOTHOrQ
rasa; /6 — BaKyyMMerp; 17 — BaKyyMHM# Hacoc; 18 —- maHomerp; 19 — TenzooGMeHHAK; 20—
npefBapATEALHAS KOAOHKA; 2J — OMOK BEORA RPOGH; 22 — Da3AeHTelbHasd KOJOHKA; 23 — xo-
JIOHKg CpaBHenmA; 24 — KOMOHOTHOE OTAgAeHue (TEpMOCTaTHpYeTca); 25 — JeHTENbL BLIXOAAS
ttef KEAKOCTH ANA NPeNapaTHBRLIX palor; 26 — cOopREK Sparuuf; 27 — camonucel,




TJIABA 4

{(eM. ra. 5), HemaBHO cTaja MCNOMb3oBaThed H B JKXBIL.. BosMox-
HOCTDL IIPHMEHEHHS TPAIHEHTHOTO JIIOHPOBAHHA CJIE/lyeT YUHTHLIBATB
YyX&e npH moaGope HacocoB. B mpolecce IDafUEHTHOrO 3AI0HPOBa-
HHA COCTAB 3JIIOGHTA HPHXOLHTCH MEHATh KaK MHHHMYM JBaKABbL,
4 BO MHOTHX C/y4asiX U yalile, B TAKOH CHTyaRHd AJs MOZAYH pace

-

e
I

Puc. 4.6, Ocsosube napamerpu JKXBIIL,

£ (1) u tg (2) — Bpema yAepHMBARMA COeAMReHHR [ H 2; {; — BpeMs 5JIOMPOBAHHN HEYASD-

AHEBAEMOTO DACTBOPHTEAA; W), H Wi — IWWHPHHA COOTBETCTBYIOLIHX XPOMATOrpPaQHUecKHX OHKOB,
H3M&DERHAA Ha bucore, paexoit 0,6066 Bpicorn nouxa,

TBOpHTENEH 0COGEHHO YROGHBI HACOCH C MPONOPHHOHAJBHHM MNpO-
rPaMMHDOBAHHEM.

Koauuecrsennas oyenxa xpomaroepamm. B J)KXBJ konnuect-
BEHHAs ONEHKA NPOH3BOAHTCA Tak Xke, kak U B IDKX (cM. ra. 10).
Yanie Bcero HCNOMB3YIOT BHYTPEHHHE CTAHZAPTH H KOJHYECTBO Be-
llecTBa PACCYHTHBANT MO IJIOWAAH MHKA, C 3TOH LEJBIO NHK BhIpe-
3aI0T M B3BELIMBAIOT MJIM Ke ONpelessiT e€ro MIoIalb NIaHHMeT-
PHPOBaHHEM MJH C NMOMONILIO COOTBETCTBYIOLLEro HHTErparopa (mo-
cleAHHA MeTon Jsydile Bcero). OTHOCHTEJIBHO TPOCTOR B BIOJHE
YILOBJeTBOpHTENbHbIE uuTerpaTop aas XXBJ u I'KX negaeno Bhl-
nycruna B npopaxy ¢upma Hewlett-Packard [73]. Jtor mpubop
(unterparop HP, moaear 3380 A) sanHchiBaer XxpoMaTOrpaMmy Ha
Oymare, mevaTaer COOTBETCTBYIOLIEE BpeMs YAEPKHBAHHA OT]ENb-
HBHIX IIHKOB, DACCYHTHIBAET HX IJIOWAAM 3aAAHHHM MeTOIOM H Ha
KpPal KaXKAOH XpOMaTOrpPAMME N€YATAeT Pe3yJbTaThl BCErO aHa-
JH34,

4.5. NIPUMEPH PASJEJIEHHA METOLOM
AJCOPBIIHOHHOH XPOMATOFPA®HH PAJA
OPrAHHYECKHX COEAHHEHHA

4.5.1. PA3AEJEHUE CECKBHTEPIEHOB,
COAEPXAIUHXCA B KOPHEBHIIAX
Senesio nemorensis fachsii [53]
200 r 3xcTpaKTa, HABJACUEHHOrO meTponefiHuM adHpoM H3 23,5 Kr
CYXHMX DasMOJOTHX KOpHEBHII, XpoMarorpadHupoBalH B KOJOHKe
'C BHYTpPEHHHM AHaMmerpoM 6 cM, 3anOAHeHHON OKCHAOM AJIOMMNHA

§i
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(bupMer Woelm, 5,5 kr, 6% Boau). ITpu rpagHenTHOM 3JICHPOBA-
HAH pacTBOPATENAMH C YBeJHUHBRIONMIEHCH SIIOHPYIOUIEA Crmocos-
HOCTBIO 3TOT 3KCTPAKT YAANOCh PA3AENHTL Ha caedylomue 14 dpak-
UHA (Zast Raxao#t GpakmMH ykasaHbl: PAacTBODHTEND; 06beM (pak-
UHH, MJI; Macca OCTaTka, r): I) merposeiinnii adup, 2000, 22,0;
2) merposeitnntii apup, 2000, 3,5; 3) merpoeiiHbil adhHDP — Ger30N
(1:1) 3000, 16,4; 4) Gemsosm, 1500, 9,5; 5) Geusom, 2500, 5.4;
6) 6Genson, 1000, 8,0; 7) Geusox, 1500, 8,5; 8) Gensom, 2500, 10,8;
2) Gesson, 2500, 3,5; 10) Genson ¢ 5% sramoama, 2000, 10.8;
11) 6Genson ¢ 5% sramona, 2000, 77,3; 12) Gemsos c 5% wraHoxa,
1000, 16,0; 13) 6enson c 5% sranona, 500, 4,5; 14) Gensoa ¢ 5%
stanoaa, 1500, 2,6.

Ananus ¢pakuuit Merosom TCX Ha cHAMRarene cMechl TMeTpo-
JefiHul  3¢Hp — AusTHAOBHE apHp (4:1) mokasan, uto dpakmHB
4, 5—7 u 11—14 comepxar dypanoBLie ceckBUTepIeHn (06HApY-
xuBaoue pearentnl OP-7 w OP-15, cM. ra. 9).

Yacte ¢pakmuu 1/ (25 r) xpomarorpadHpoBasH TOBTOPHO Ha
HeHTpaLHOM ORCHAE ajoMuHuA (dhupMH Woelm, 5 kr, 6% Bomw)
CMeChI0 NMeTposeHHEll 3up — MHTHAOBHA 3drp (1:1) ¢ orGopom
¢ppakuuy o6nemom no 10—15 ma. ITH QpakuU¥ aHATHIHDPOBAIH
merogom TCX ua cunnxarene G (dupMu Merck) cMecnio merpo-
AeHHE 3¢pHp — AHaTHAOBME 3¢up (6:4) npu 5-KpaTHOM 3MIOHpO-
BAHHH W 3aTeM COOTBETCTBYWOUMM 06pazoM OOBEIHHAAH. B pe-
3y/bTaTe ObIIH TNOJYYEHH CJASAYIOIIHE COEIHHEHHS: HEMO3CHHH-A
(I) (7.2 r, Ry=0,57), nemozennu-B (II) (3,4 r, R;=0,55), HeMmo-
geunn-C (III) (2,9 r, R;=0,52). Xpomarorpadupopanue npH He-

OPepHBHOM KPYTAOCYTOUHOM 0TOOpe (pakpuii IIuA0CE HeZeNI.
OR? .

1 .WH = H; R oweenya
RI o
HR'=H; & uzadymupun

Ht R'=H; rR? queug0anzemtin

" 4,5.2. 9KCTPAKILHSA ¥ XPOMATOTPASHUECKOE

PASINEJJEHUE B HHEPTHON ATMOC®EPE

Ilpu BHIIGNeHHH OpaHMEBHX CECKBHATEPNEHOB H3 Laclarius de-
liciosus L. GOMpIIMHCTBO onepauffi HeoGXOOMMO IDOBOIHTL B
nueptrOf atvoctepe (COp), MOCKONBKY Ea BO3AYXE 5TH COeAMHE-

#u HeycToHuHBH [80]. Mexomuwifi MaTepuan sapanee, 3a 12—24 4,
.| - 3aMODaXHWBAaJH CyXHM JbIOM, PasMalblBaJH H SKCTPATHPOBANH HE
. CONepXKaIlHM NEDOKCHIOB XOJOAHHM 3(HDPOM B 3KCTPAKTOPE, IMO-

Ka3aHHOM Ha pHc. 4.7. DKCTPakT co6HpaiK B OAHOTOPJAYIO KOAGY CO
mangoM, K KOTOPOH NPHCORNHANNH NEPEXONHHK ¢ NPOOOTHEIM Kpa-
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HoM., Koa6y mpeaBaputencHo npoayBann CO,. Koxnby ¢ skcrpakro-
poMm mojacoennHsaaH H mpoayBanH COg mpOCTPAaHCTBO HAJ KPaHOM
{cM. pHCYHOK}. 2KCTPaKT BHIIADHBAJAH NPH KOMHATHOH TeMnepa-
Type nofx BaxkyymoM (puc. 4.8), Ocratok orbupanu u3 npubopa
gepes KpaH K C MOMONBIO «GajioHYAKAy (KAaNH/AIAPHOH TPYyOKH,
B cperneft yacT® XOTOpPOH BLIAYT IDAPHK), NpPeABapHTEJBHO NeEpe-
KPHEB KpaH, COeANHSIOMHE cOOPHUK ¢ ocTaieHofl cEcremofi, Orbop
Besd, HenpepuieHo nofaeag CO; B 3Ty gacTe npubopa,
Xpomarorpaguueckoe pasjeNeHHe TAKXKe NPOBOJMIH B HHEPT-
Hoit atmocgepe CO, B mpubope, nokazanroMm Ha puc. 4.9. Xpoma-
B amd-

)

rA

o

Pxc. 4.7. TlpaGop nnst SKCTPAKUME B HEepTHOR aTmochepe c npHCOeAHHeHHON Te-
peronnoll KonGol, mpesHASAAYeHNOA AMA HEMmOCPEACTBEHHOTO ¢60pa SKCTPAKTA.
. A — 3xcTpaxTop; B — meperoHHas Koifla ¢ COSHHRHTENLHHM YCTPORCTROM,

%ﬁ;
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TorpadHUECKYK' KOJIOHKY SamoJHANH cycnensHedl ajacopbenra B
rexcane, macumennoM COQO, Cocyn ana 3qoeHTa OHA Tak yCTpo-
H, 9TO NOCTYNAlOWHA B KOJOHKY 3JI0EHT MOXKHO GHJIO TpeiBapH-
Teasno HacHTHTh COp Cocyd Nasi 3M10eHTAa A 3aNOJHAJNH NPH 3a-
KpHTOM KpaHe K TaxkuM 06pa3oM, uTOOH HOBEPXHOCTE  3JIIOSHTA
6na BO3MOXKHO OaHxke X My ana npobkd. Korma sarem
BCTABJAIH NpO6KY H OTKpHBand kpaH K, aJI0€HT NOCTyman: U3 CO-

e co,

K nacocy K nacocy

Puc, 4.8. YcraHoBKa s NEPErOHKH 9KCTPAKTOR HJM XxpoMmarorpadmueckux dpax-
UHA 1MPH HA3KOW TeMTEpaType B YCIOBHAX, HCKMOYAKUIMX MONZfAHHE KHCIOPOAA
B8031YXA.

A — cGODHAX KOHfeHCaTa, OXJaMKTAeNHd TBepAWM CO,; B — neperckHas KoxSa oT nprSopa,
foxazaHHOTO Ha pHe, 4.7; K — cregaanasfi xpan.

cyna A B konoHKy. Ilocse Toro Kak BITEKan Bech 3MIOEHT, COCYNR
ONATh 3aMOJHANH A0 YDPOBHs HPOOKH.

Ilepen BBeacHHeM NpPOGHEL KOJIOHKY HPOMBIBANH 3JI0EHTOM H3
YKasaHHOTO cocyza, npo0y BBOZHJAH B KOJOHKY 4YEPe3 3TOT COCYA
¢ HOMOIIBIO «OaAAOHUHKA» NPOTHB HoToka CQC,.

Coopunk ¢pakumii mpeacTaBasn coGof KaTHOPOBAHHHEIE COCYR
¢ OpoGoYREM KpanHoM BHH3y. COOpDHHMK COCRHMHSNCH ¢ KOJOHKOH
chepreeckuM CcTekJAAHHEM maHpoM (cM. puc. 4.9). Ilepen maua-
JoM xpomatorpadprposaHus cOOpHHK Takxe mpoxayBaan COs,. Tle-
PeBOJl 9/I0CHT2 B MEPETOHHYIO KON6Y ¥ OTFOHKY PACTBOpHTEAR IPO-
BOAHMJH TaK K€, KaK H MPH NpejecTByomefi 3XcTpakuad.



gamain-
opepy

- A
-~
Puc, 4.9. Ycranoska ans xpomarorpa-
duposanus B HHepTHOR aTMochepe,
i A —cocyR c Sa0eHTOM; B — cHCTeMa m&as
cGopa ¢paklnit; K -~ kpad,
Coepayecxuisd [ 7
i
-5

8 ammo-

Csexecobpannue Lactarius deliciosus L. (3,5 kr) cMemHBay
B cocyne Hewapa ¢ tBepasm CO, u ocrapaanu Tam Ha 12 4. 3a-
Mep3IIHH MaTePHAN PasMalibBalu H SKCTparHposauan spupom. ITo-
~Cs1¢ HCNIAPEHHA PACTBOPHTENS NOJAyYaniH 24 © KOPHYHEBO-KPACHOIQ
NOJYKPHCTANIHYECKOro OCTATKA, KOTOPHIf XpoMaTorpadupoBalid Ka
350 r cuaukareas, cofepxamero 15% Bogsl Xpomarorpaduye-
ckde ppakuud 2 B 4 (mo 200 M Kaxnasn), NOJyYeHHHe NPH SAIOH-
POBaHHH CMECBIO NETPONeRHHA 5hHp — RUsTHAOBRA adup (9:1),
mocse NBYKPaTHOro xpomartorpadHpoBaHHA Ha HEATPaNbHOM OKCH-
Ae amoMunns (akrsrocts III—IV) naax 0,8 r caoxuoro sdupa

.. cocrana CgsHsp0s. :
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4.5.3. XPOMATOIPA®HUSA B KOJIOHKE, 3ANIOJIHEHHOR
" HOHOOBMEHHHKOM B Agt+-®#OPME

B cratee Xoy u ap. [36] omHcano pasjesieHHe MeTOAOM XKHI-
KOCTHO#l XpomaTorpadMH HH3KOrO HABJICHHS Ha KOJOHKAaX, 3amoj-
HEeHHBX KDYIHONODHCTHM HOHOOGMennHkoM  JneBatur SP 1080
(dupma Merck) B Ag'-cdopme, ONTHYECKHX H30MepOB ajkeH-l-ojia-
1[eTaToB (HOJIOBHX ATTPAKTaHTOB). ITOT cmoco6 xpoMarorpadupo-
BaHHS MMeeT pAJ IPEHMYLIECTB IO CPABHEHHIO C XPOMATOTpadHpo-

- Ta6auya 4.11

O6neME YAEDKHBAHHS COEAHHEHHN TOMOJOTHYECKOro paia sdupos
YRCYCHON KMCROTEl K HACHIIEHHBIX NEPBHYHHX CAHPTOB,
2 TAKKE MX HEHACHIMEHHHIX NPOH3BOAHLIX C ABOHHOR CBABK B NOJNOXKEHHH D,
NOJYYEHUBE TPH XPOMATOrPadHPOBAMHM HA KATHOHOOOMEHHUKe
B Agt-hopme? [36]

- QOTHOCHTENBHBIA
Auerar Otnen Mhnuimum. ofbeM yAepKHBA-

HH®Y, MJ ==mm
Jleranona-1 28.0 1,00
9-Jleuenona-1 135,2 4,83
Yunexanona-1 28,0 1,00
rpaxc-9-Yupeuenona-1 46,2 1,65
Huc-9-Yuneuenoaa-1 88,2 3,16
Jozexanoaa-1 . . 28,0 1,00
7panc-9-NojeneHona-1 46,2 1,65
4uc-9-Jofenenona-1 85.4 3,05
Tpugexanoaa-1 : 28,0 . 1,00
Tpanc-9-Tpuaenesona-1 43,4 1,65
gic-9-TpupeneHona-1 . 72,1 2,568
TerpafexaHoaa-1 28,0 1,00
Tpanc-9-Terpanenenona-1 40,6 1,45
yuc-9-Terpageuesona-1 67,9 2,43
Tlenragexanona-1 28,0 1,00
panc-9-Tentanenenona-1 39,9 1,43
yuc-9-Tentanenenona-l | 63,7 ﬁ 2,28

8 YeaoBus pasjeneHus: KoJOHKa pasMepoM (6006 cm, samonmenHas KATHOHOOOMeHH M
oM nesatur SP 1080 (Agt), pasmep uwacTwiy 0,075—0,090 MM, 3JI0EHT — METAHOM, CKOPOCTS
woroxa. 0,70 ma/MeEd; Temoeparypa 13 °C; o6peM npofnl 4 MEA; feTeKrop — Kuddepenlnann.
ani mmeuwﬁ.oxmg.

3 CyMMapumfl ofbeM YAePKHBAHHS NOCTe BBOAA MpPOGHL.

B Orhoimene ofbeMa yOepXHBAHHA NARHOMO COSAHHEHHA K o0beMy YOepHHBaHHs 3Ta~
‘HOJA HJIA APYIore HACHULEHHEORO COHpTAa, T, €. nogﬂmamww. He YAeDXHBAaEMRX B KOJAOHKE,




Omwaur gemexmopa

a0

¢

Gu

Puc. 4.10. Paamenenne cmecH sdupom
HEHACHIMEHHEX CAHPTOB KA copleHTe,
comepxameM cepebpo [36].
Konomra 150X0,6 cM; KaTHOHOOOMERHMK Je-
BaTHT SP1080 (Ag+); pasmep wacruy 0,0756—
0,000 MM; 3/I0EHT — MeTaHOA; CKOPOCTh [0-
ToKa 0,29 MA/MHH; TeMiepaTypa 13°C: ne-
TeXT0p —~ AB(pepennAanLALA pepARTOMETP.
RYBCTBHTEARHOCTE 4X; ofBbeM nNpoGhl 4 MK
CocTas aHaaE3HpYeMoft npoSH: [ — TeTpage-
HaHoX-1-a0eTaT; 2 - HeHAeHTHOHIHpOBAHEN e
COeRHHEHHAR; 3 -~ TpaHc-11-HUTpOALLLHOM-1-
alierar; € — TeTpameUeHon-1-anerar; 5§ — MAC-
11-TeTpanenanon- }-anetar,
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Ppc. 4.11. Buaenenne u3 npofu Goab-
wore ofpeMa yuc-11-tetpagenenca-l-
aneraTa Ha coplente, cofepXallieM Ce-
pebpa [36].
O6vem npolm 180 MXJ; CKODOCTBE NOTOXKS
0,74 MA/MHH; 9YBCTEHTEJBHOCTE [eTeKTOPa
128X, Ocra/ibHBe YCAOBHS CM, B MOANHCH K
puc, 4.10,
BHAencHM  aneTaTh: I — TetpaneneHona-l;
2« Tpamc-1-TeTpameneHoga-1; § — uue-11+
TeTpagetieHona-1.

Omxnux GeMeKmMopa

BaHHeM Ha CHJAHKarejie HJAH (DIODH3HJAE, NPONHTAHHEIX DAcTBOPOM
sutpata cepebpa (cM. pasz. 4.2.1 u 4.2.2).

Bo-nepBuIxX, paszfenenHe MPOHCXONHT 3HAYHTETLHO OhlcTpee, H
Jaxe MPH NEPerpy:KeHHHX KOJIOHKAX COeAMHEHHd 3JIOHPYIOTCA
YeTKEMH 30HAMH, H O6Pa3oBaHHA «XBOCTOB» He Habmopaercd, Bo-
BTOPHIX, 32 XOZOM XPOMATOTpadpUPOBAHHA JIETKO MOXKHO OBUIO Cile-
IHTb ¢ noMomplo AudpdepenunassHoro pedpaxromerpa. B-TpeTs-
HX, TPABHJALHO NPHATOTOBIEHHAA KOJOHKA 00AajaeT OTAKUHO# CTa-
GUALHOCTLIO, Pazjfenenve Ha HOHOOOMEHHMKAX TAKOIC THIA NPOHC-
XOJAHT, MO-BHAHMOMY, TIPHHUHIHAMILHO NO APYrOoMy MEXaHH3MY: HO-
Hb cepebpa 06pasyloT m-XOMIUIEKCH € OJedHHAMA, H KapTuHA
ycaoxHseTCA, HanpuMmep, agcopfuuell, 00ycIOBIEHHOH HATHUHEM
y xpoMaTorpa@upyeMoro coejHHends APYrux noaapeux rpynn. Ha
puc, 4.10 u 4.11 mOKasaHB XpOMATOTPAMMBE, NOJYUEHHbIE 3THM Me-
TOAOM, B Ta6a. 4.11 mpUBeIeHE Pe3yJbLTATH pasjenenus psaga agu-
POB YKCYCHOH KHCJIOTH H aNH@QaTHIECKHX CIHDPTOB, a HIXKE MH
PACCMOTPEM MeTOJHKY pa3/eleHHs.

LUPHTIOTOBNEHHE HACAOKH

Uro6bl y1aauTh H3 HOHOOGMEHHHKA BJAly, HABECKY CMOJH (Jne-
nartur SP 1080, dpaxuma 0,07—0,15 nau 0,1—0,2 mM) cycneunu-
PYIOT B METAHOJME H 3aTeM IPOMBIBAIOT HOCTENOBATENBHO METAHO-
aom (2 uopuen no 700 Ma Ha JRTP CMOJEI), CMECBIO XJopodopMa
n oMeranoan (2:3) Mo 3akaloyene cule pas MertanonoMm. CMoay

rpsTpoBRIBAIOT 1a Bopouke Bioxuepa u cymar npu 80 °C mpu-
Mepio 12 9, BoicylleHHb HOHOOOMEHHHK AeaAT Ha TPH (pakuqd
¢ uactHuamu pasmepom 0,075—0,090, 0,1056—0,126 n 0,175—
0,250 mM. Bu6GpanHoit dpakuuu RalT HalOYXHYTBR B BOJEH IIOCHE
YI'OrQ 3aTPyKaloT B KOJIOHKY ¢ BHYTpeHHHUM guamerpoMm 2,5 mM. Ue-
3 3aNOJHEHHYIO JIEBATHTOM KOJOHKY nponyckaior 0,4 M pactsop
ugTpaTa cepebpa, noKa B 3J10aTe He NOSBATCA NepBHE HOHBI cepel-
pa, Janee KOJOHKY NPOMEBAlOT cHaua/da AHCTHIJIHPOBAHHOH BO-
nofi, moKA He NMPeKpParTHTCA 3JMI0HPOBAHNHE MOHOB cepebpa, a 3aTeM
meranojoM (tpems of6weMamu ajcopberta). IIpw nponyckanuu
MerauoJa BHISIATCH NY3LPHKH Trasa, H B pe3yJbTaTe 3TOrO
ofbeM HacaAkH yMeHblmaercs Ao 85% (Mo cpaBHEHHIO ¢ 0OBEMOM,
KOTODHIl OHA 3aHHMAaJjla B BOJe). YCTaHOBJAEHO, 4T0 1 M nadyxwmeh
cModsl cofepxkuT 1,8 r-non/a Agt. OGearamenHoli TakuM o6pasom
cMoa0l aBTopH [36] 3anmonHAaIH OOHYHHM CNOCOGOM CTEKJISHHBIE
KoTOHKA pasmepoM I1503¢0,6 cm. ®pakuueit 0,105—0,125 Mmm 3anoa-
HSIIH ROJHNPONHJICHOBYI0 KOJNOHKY pasmepom 210X1,2 cm. Cmony
B KOJOHKE 3aKDEIsaAH TAMIOHOM TedJOHOBOTO BOJOKHA. DAIEHT
HofaBajcsi B KOAOHKY TNOPUIHEBHIM HAcOCOM, ofHapyXeHHe ocyiue-
cTBIANOCH AuddepennnansupiM pedpakromerpoM. B kavecTse nod-
BOJAIHX TPYBOK HCMONb30BANHCH TPYOKH H3 CHJHKOHOBOH DE3HHH.
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4.5.4. PA3IEJNEHUE TITRKO3MI0B KAPOTHHOHH OB
HA OKCHJAE MATHHUSH

Kaefinuar u Pefixen6ax [40] onucaasm MeTOJUMKY BLAC/JEHHS HH-
AUBHYaNbHHX TPETHYHBIX TJHKO3H/OB KapOTHHOMZOB, TOyIeHHHYE
H3 KyJbTyp MHKOOakrtepuil. Heo6paGoraHHEI! AlETOHOBHI 3KCT-
DaxT, COZepXAMMH CMech CaMBIX DA3IHTHBIX COGXHHEHH, CHa-
Haja XpoMaTtorpaHpyloT CMechl0 NeTPOAeHHOr0 H AH3THIOBONG
sbupos (1:2) ra komoHKe (8X2 cM) ¢ CHAMKArenseM ¢ TeM, 9TOGH
BHUICMHTE H3 CMECH KADOTHHOHJIH, He CBA3AHHBIE C IVIHKO3HAAMH,

Tabauya 4.12

CrpyKrypuie GopMynn nepeaueTHAMPOBAHHWX MNIMKO3HIOE KAPOTHHOHEOR
R EX BeHHYHHR Ry [40]2

Loeguuenum - Cmpyrmyprar gopmysa
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8 HMonywenr: metomom TCX Ha okcHfle mar#as (dupma Merck, Hapmmrant, OPT) smor-
POBAHUEM CMECHI0 NeTpoJeARWA shHP — GeHsod — weTakoa (40: 10: 1),
S R, — paMHOZHANEpALETAT, R;— CAKKOSHANEPANETAT; R3 — MeTHAREHTOIHANEPALETAT.
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H HemoAspHaNe JHOHAB (COAEpKaHHE TOCAEJHHX AOBOJILHO BeJH-
ko). Hanee sdupom u cMmecamu sdHpa C aUETOHOM (c BO3pacraio-
lledl Tojiel aN€TOHA) BRIMBIBAIOT TMHKO3HALI KapPOTHHOHIOB. B aTux
YCAOBHAX (POCHONMNMARL 0CTAIOTCA aLCOPORPOBAHHHIMA B KOJIGHKE.
I'IHKO3HAH KAPOTHHOMIOB, BEIENEHHBIE H3 MHKOGAaKTepUil, OGLIUHO
ITEPHPUUHDPYIOTCA PA3NHIHBIMA KHDHHIMH KHCJOTAMH 110 OLHOA H3
TEAPOKCHJILHEIX I'PYNN I'AIOKO3H. [IoatoMy 3T sdupel neobxoiuMmo
OMBLTHTb 3TAHOJIBHHIM DACTBOPOM THApOKcHAa Kaaus, QueHb Bax-
HOM CTagMeR ABJASETCH ALETHUNHPOBAHHE IVIHKO3HIOB VKCYCHEIM aH-
FTHAPHAOM H nupEAHHOM. Ilpm arom caxapkas, T. €. FHAPODHIb~
Haf, 9aCTh MOJEKY/H CTAHOBHTCA JHIOQHIBHON H 06pasyollHecs
AUCTH/HPOBAHHEIE TIMIHKO3HIAH  Jlydllle NOANAIOTCH AagbHedlleMy
pasnenenHio. Beyienennrie (ppakuHH NOBTOPHO XPOMaTOrpagHpyiorT
Ha CHJIHKAaresae, OJHAKO NOJYUeHHEHE B pedyaprare (pakmHu Bee-
TaKH TIPENCTABIAIT COOOH cMecH Tpex HJAH 60jiee KOMIIOHERTOB.
[Monyunts Gpakuiy HHAMBHAYaJbHLIX KOMIOHEHTOB MOKHO, Xpo-
MaTOrpadupya 3TH CMeCH Ha OKCH/E MAarids (KOJOHOUHAS HAH
TOIIKOCJIOHHAs XpomaTorpadus). B Taba. 4.12 npusegeHsl Bce
WACHTHHIHPOBAHHEIE IVIHKO3MIL KADOTHHOHAOB, BHIIEIEHHBIE H3
MHKOGaKTepH#, a TAKXKe HX BeNHYHHH Rj;, MOJyUEHHHE HA TOHKHX
CN0SIX OKCHAA MArHHs 3/IOHPOBAaHHEM CMEChIO NeTposefiHbI 2¢dup
(r. kum. 60—70°C) — Genson —meranon (40:10:1). IoxoBuyio
¥e CMECh HCNOJB3YIOT K B KOJOHOUHOH Xpomatorpaguu. Komosky
3anoangioT cMecplo (l:1) OkcMaa MarHus H KH3eJer'ypa ((pHp-
Mer Merck, Japmmranr, ®PT), Kak Buauo us taba, 4.12, kaxias
AONOJHHTENbHAS CONDSKEHHAA NBOHHAA CBA3b B MOJIEKYJAE YMEHb-
waet Ry, a UHKIH3aLHESA MOJEKYJAH yBeaHuuBaeT ee, Coenuncnus B,
A n 3, mepeMemalommecs npH XpPoMAaTorpadHH HA CHAHKATENE,
K4K OfHa 30Ha, JErko pa3Jendioncs 3THM MerolnoM. PasaHunbe
THILI ANeTHJHPOBAHHHWX THIPOKCHJABHBIX TPYIl (B COeTHHEHHSX
A, B, I' 1 JK) nnu xapGoHMIBHAs IPYNNa NPHBOAAT K PATHYHOMY
no BeJHYMHE 3aMEMJEHHIO JIBHXKEHHS XpoMarorpadupyemorc Be-
mectsa. OuEBRIHO, XapaKTep IVIMKOZHAHOA CBASH TakKe CYIIECT-
BEHHO BJIHAET HA BEJAHYHHY Ry

4.5.5. PA3AENEHUE KOPPHHOHIOB METOLOM
NMPOABUTEJIBHOH XPOMATOTPAGHHU
HA HEMTOJIAPHOM ANCOPBEHTE AMBEPJIHT XAD-2

®orenvMan u Barwep [79] npomeqH mpemapaTHBHOE pazeJeHHE
KODPHHOHIOB METOJIOM NPOSABHTENbHOR xpoMatorpadd Ha KOJOH-
Kax ¢ am6epantom XAD-2 (pasmep wactun 50--100 mkm). Cra-
gajia npo6y SAOHPYIOT BOJOH, UTOGH BHIICJHTL HEOPraHHUECKHEe H
ROJNAPHBIE OPraHHYECKHE COENHHEHHA, IOCJe 3TOTC MOXKHO pasie-
JATH KOPPHHOHAH I'PajHEHTHLIM SJIOHDOBAHHEM PacTBOPAMU Tper-
Gyranona B Boje (3—20% no o6beMy) WiaH CMeCAMH PACTBODHTE-
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Tabauya 4.13
Beawunnel R* KRCABIX AUUmanoKoppuaonaost [79] .

Copepxanne Tper-GyraHoma
Coemnnenie B 3JI0eHTE, 06. % f
as | s | 7
JIHnHaROKOGHHAMUE, 0,03 0,07 0,45
HrunanogoanaMes, 0,002 | -~ 0,14
Junnano-n-gpesuakobamun (paxrop Ib) —_ — 0,042
abcdg-TlenTaMBEA IHIHAHOKOGHHOBOR KHCIOTH — 0,10 —
acdg-TeTpaMun, AHIHAHOKOGHHOBOR KHCIOTH — 0,32 —
acg-Tpuamua IHUHAHOKOOHHOBOR KHCIOTEL — 0,62 —
Jzunano-P-1-ko6rHaMun-P-2-ryanoaun-5"-nupo- 0,26 — —
tdochar
JunuaHoxobenaMundoctar 0,62 - -
JunuanoxodunaMuarapodocthar 0,70 — —_
a R= CHROpGCTE nepeMelleHds coejHHeHHs B KOJOHKEE, CM/MHH

CKOPoCTh HNOTOKA DACTRODUTENSE, MJ/MHH (MJ/MHEcM?)
6 yenopes pasfefenns: Kanonka pasMepoM 10X1,5 cM, sanonHeHRas amGepaHTOM XAD-2
(50—100 MEM); smoeHdT —~1/15 M docarurpit Sydepunst pactsop (pH 6,5) c 0,01% KCN;
CXOpOCT: nOoTOKa 0,1 Ma/mMuH,

Jef. Stor MeTo] NMPHIOJEH OJA Pa3fe/€HHA BCeX THOOB KOPPHHOH-
JIOB — KHCJIBIX, HeHTPaNbHHIX M OCHOBHHX. OjHako uenecoofpas-
Hee pasjenaTe OHOJOTHYECKYIQ CMech HA OTIeJbHBIE KOMIOHEHTH
Ha HOHOOOMEHHOH LEAAIoN03e, YKA3aHHBIC aBTOPHL ONHCANH XpoMa-
TorpadHuecKHe XapakTepHCTHKH 50 pasnHuHbIX KOPPHHOHAOB H
H3YUHJH BAHAHHe 3aMecTHTenell B nogoxenuax C-8, C-10 u C-13,
AKCHAJBHBIX JHTFAHAOBR H HYKJIEOTHAOB. B KavecTBe mpuMepa B
Ta6a. 4.13 gaHa cBoAka BeJIH4YHH R; KHCJABIX AHIFAHOKODPHHOHAOB.

4.5.6, J)KUOKO-TBEPAO®AIHAA XPOMATOTPADGHSA
BBICOKOTO OABJIEHUS HA KJNACCHYECKHX
H MOBEPXHOCTHO-NOPHCTBLIX COPBEHTAX

IIpuMeps aHANM33a 3THM METOJOM CMecell NPHPOJIHHEIX COGIMHE-
Hif, OUeHb GJNM3KHX MO CTPYKTYpe, HeAaBHO ONyOJHKOBaHH YOD-
gom H Tlenrepom [83]. Oum uccnenosand cMeCH (IaBOHOHIOB,
NEenTHIOB, NOPGUPHEOB M CaxapoB H ROKA3aiH, 4TO aiCOPOUHOH-
Hasg xpoMarorpadHs — 2PQEeKTHBHHA METOJ pasjeneHHs 3THX CO-
ennHeHrl. OTH aBTOPH CPABHHJH TaKXe Pe3yabTaThl, NOJYyIeHHHIE
Ha NOJHOCTBIO NOPHCTHX H HOBEPXHOCTHO-IIGPHCTHIX afcopOeHTax.
Jlna pasjenesds OHH TPAMEHSJH CTEKNSHHEIE KOJOWKH (BHYTpeH-

ADCOPELIHOHHASA KOJOHOYHAS XPOMATOIPADHS 21F

A

rermrrrrryryrrrrrToTTT—
MUH 75 0 5 2]

Puc. 4.12. Pasnenenue cMecH H3oMepHEX tnasowos H Hzodamonon [83].

Kononga 450,4 cM; copfenT — Me;
R H = Mepxocop6 SI; IMIORHT ~= AHHIONPONHAGBHI H
DOTOKa 2,6 MJA/MHE; KaBAeHHe 34,4 aTu: hmamﬁ.ovlhmeemvmmmxmavzzn vw%.mwwqwﬂo%aﬂmqr

HHA pHaMerp 4 MM) c TedIOHOBHIMH NEPEXONHHKAMH. DJII0EHT To-
HAaBajICA B KOJIOHKY MODIIHEBHIM HACOCOM, CHAGKEHHBLIM aemdi-
@ﬁoﬂ%ﬂwﬁevo_wmwmoz. Ommma%mm:m NPOBOJHAOCE ¢ MOMOLOBIY

- TOpa HJIH HM
vmmeozmemm.n } wam muddepenunanvroro ped-

Ha puc. 4.12—4.14 noxasanm PE3YAbLTATH pasfejieHHA cMecel
H30MEpHHX (1aBOHOB M Hzoduaasowop (puc. 4.13), 6udnasonon -
HHIX TPOH3BOAHHX (pHC. 4.13} B aprikymapumoB (pHC, 4.14), Ilo-
CACNHHE [BE XPOMAaTOrpaMMbi AEMOHCTPHPYIOT NpPEHMYIIECTBA O
BEPXHOCTHO-MOPHCTHX (NEMHKY/ISAPHHX) aICOPGEHTOB: NMOBLIUIAET-
Ci pasaendwinas crnoco6HOCTb, COKpANIAETCA HJAHTENbLHOCTh AHAJH~
3a. PesyjbTaThi npHMEHEHHST MOMHAMHAA Kak cop6eHTa Ags pasne-
JCHHA XaJNbKOHOB H ()12BaHOHOB NMOKa3amu Ha pHc. 4.15. Kak npa-
BHJIO, B3aHMHOE NpeBpallSHHE XAJbLKOHOB M (DIaBAHOHOB KaTaJH-
SHpYyeTC KHCJIOTAMHA H OcHOBaHWAMH. Ilosnoe npespamenue ofmo-
TO COGIHHCHHA B ADYroe NPOHCXOAHT PENKO, H MO3TOMY paslelHTb
CMECh Ha OTAeJbHBE KOMNIOHEHTH 9aCTO OUeHb TPyAHO. Ha pHe, 4.15
NOKasalbl XpOMATOrDAMMBbI TAKOH CMECH, IOMYUEHHHE NMPH pazje-
JEHHH HA NOPOWKOOOpasHoM nonuammie (puc. 4.15 a) u NOBEDX-~
HOCTHO-NIOPHCTOM MoMHAMHIe nenaujone (puc. 4.15,6). B mocnex-
HeM clyuae CMeCh Da3fieNIfercs 3HAYHTEbHO OHICTPee H werTye.
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Puc, 4.14. Pasfenenne cMecR TpeX apmaxymapumos [83].
Koaouka 100240,4 cM; copbenT — neafocan HC; sameBT — menTad — AgoKcax {3 : 1); naBAcHER

pax'mncr;l.
— araTacizBona, 2 — aMmehtodnanona, §— Kynpec-

Pac. 4.13. Pasnenenne cuecH GHdrapoHoMAHHX coepunenud {83].
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. Pre. 415, Pasgenenne cuecy xanbkona ¥ (JapaHona Ha nojmamuzax [83].
o) Komouxa 4630,4 cu; copleHT — NONHAMEA; SAIOEHT — METAHON; CEOPOCTL TOTOKA 1 MJ/MuH;
LT H Bapxenne 47,6 aTm,
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Prc. 4.15. PazgencHne cMeclE NPOH3BOAHKX Jurmentupos [83].

a) Konouka 45X0.4 cum;

cOpOeRT — MeprOcops S160;

SNOEHT ~— METHACH-

XAOPHA — METaHdOA

(99 : 1); ckopocTh

OoToKa

27,2 aTm.
6} Konomka 1000¢0.4 cM; copOenr — nexnocun HC; sHoeRT — MeTRASHXIO-

1,25 Ma/MEM; gapacHHe

PEA — MeTaHoA (99 :1); cKopoors moToKa 2,5 MA/MER; papieHKe 23,8 aTM.
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Puc, 4.17. Pasnenenne npoHspofuux nopdHpHAa .[83].

Koaouga 1000,4 cm; copSent — neanocun HG; szoent — me-
THASHXJAODHA; CKOPOCTL NOTOKAZ 2,6 MA/MEN; AaBiexne 17,7 atw;
Rerexrop — Rudvbpepernuanbhinft pedpakToMerp,

CocTas aHahgaupyeMold mpoSH: ! — TpPUMeTRAORLEY sdRp xAO0pH-
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Pac. 4.16 namocTpHpyeT TpHMeHeHHe aAcOpPOIHOHHOR XpOMAaTOrpa-
¢HH Ans pasleseHHs CMECH aUeTAaTOB TPex AHMENTHAOB Ha INOJ-
HOCTBIO MOPHCTOM cHadkarene {puc. 4.16,4) W IOBEPXHOCTHO-NO-
pucToM cHAHKareae (puc. 4.16,6). Ha puc. 4.17 mokazama xpo-
MaTOrpaMMa CMECH TPex IPOH3BOAHEIX nopupHHA, MoAyueHHas Ha
MIOBEPXHOCTHO-NOPHCTOM cHJMKarene. [Isa wHemocratouno paspe-
WIEHHKEX [HKA, COOTBETCTBYIONIHX METHIOROMY 2(HPY deodopbr-
Ja-a, NO-BHANMOMY, NPHHAANEKAT ABYM STMHMepaM, OTAHUAILIHM-
¢ O KOH(HIYPAIHH OTHOCHTENBHO €IMHHYHOTO ACHMMETPHYECKOTo
uentpa. Yopa u Ilearep [83] pasnennnu rakmke cMmech TpHGEH30a-
TOB METH/ATJIHKO3H/IOB — IPOH3BOAHBIX D-TJIIOKO3Ll, D-TAJAKTO3H H
D-aANo3e —H JOGHIHCE YeTKOT0 pasjeseHHs o- H J-aHOMEpOR
2,3,6-rpubenscara D-IJIIOKONMHPAHO3HAA, PA3JHYANIAXCA 10 KOH-
(HrypanH® OTHOCHTENBHO €JHHHYHOrO ACHMMETPHUYECKOIO MeHTpa
(puc. 4.18).

CrepouinEle cOeNHHEHHS pPA3JHYHOH NHONAPHOCTH MOMKHO XpO-
matorpatuposatk MeroAoM JKTX npH pasnvuHelX YCIOBHSX. DTOMY
BOMPOCY TOCBALIEH PAJ KPHTHUECKHX 00630poB, Hampumep [56, 78].
KaBuua n ap. [14] msyuaanm ycnosHs XpoMaTorpadHyeckoro pas-
JeflenHs cMecell KOPTHKOCTEPOHIOB, NMOJYUeHHHE HMH pe3yJbTaThl
noxaszaun Ha pHc. 4.19.

4.5.7. NPENAPATUBHAS )XUIKOCTHAS XPOMATOIPAGHS
BBICOKOI'O BABJIEHHA ‘

B nacrosmee Bpema XXXBJI ucnonbiyercda TIAaBHHM 06pasoM
B aHAAUTHYECKHX Ueasx. Kax npenapaTHBHHI MeTON €€ MOMXKHO
HCHONMB30BATE TOJBKC IS IOJAYUEHHA MAaJbBX KOJHUECTB CoeRHHe-
HUH, B HHTEPBaJe OT HECKOJBKHX MHJJIHTPAMMOB J0 HECKOMBKAX
coTeH MuIHrpaMMmos. OJHako OnyG/JHKOBaHH JaHHHE, MOKasH-
BalollHe, YTO BO MHOTHX cJyuyasX, YBeNHUHBAasfd BHYTPeHHHH IHa-
METP KOJOHKH, YHAeTCH TOAYYHTE OTAHYHOe pasilejeHHe, HHOrAZ
Jaxke Jyyllee, yeM B KOJOHKAaxXx Majxoro auamerpa. OGwscHsercs
3TO TEeM, YTO KOJOHKH ¢ OOJBIMIHM BHYTPEHHHM AHAMETPOM MOXKHO
3aTIOJIHHTL §0JIee PaBHOMEPHO, KpOMe TOro, CYIIECTBYeT TAaK HA-
3niBaemblil «addexr Geckoneumsoro amamerpas [41], xorma pac-
TBCP npoOHl He KOHTAKTHPYET CO CTEHKAMH KOJIOHKH, Ta2K 4TO B pe-
3yMbTaTe CKOPOCTh €ro He MeHseTcd.

TFog6una u HeBo [28] mpomeau pasgeqende MeTogoM aacopl-
HROHHOR XpOMaTorpadHH BHICOKOIO HaBiaeHusa piuia o6pasluoB Ha
KoJoHKe pasMmepom 7X100 cM ¥ moOKasajiH, YTO B 5THX YCJOBHAX
BOIMOXKHO pa3lieleHHe OT JecATH L0 HEeCKOJbKHX COTeH IDAMMOB
cMecn, CaMoe raaBHoe NPH TAKOM pa3jeeHHH oTpafoTaTb Mero-
AMKY OOHApYXEHHA: NpHMeHsBIIHAca aBropaMu Y®@-geTexTop B
GOJILIITHHCTBE CAYYaEB HAXOAWICA B PeXHME HACHILEHHH, ¥ 3JIOH-
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Puc. 4.20. IIpenapaTuBHOe pa3sfi¢JeHHe CHELHAABHO NPHIOTOR/EHHOR CMECH Tpex
KOpPTHROCTepounos Meromom JKXBJII [28].

Koxonxa i00X8 cm; ancopfent — cummxarens H, tum 60 (du

pma Merck) a3Mep TacTHIL
2050 mEM: Macca npolu 200 mr hmwon@wcu._.:nmnqmupmmn E:omﬁ.l:S:ammma9u=w|:3m-
Hoa {90 : 10); ckopoCTs NOTOKa 60 Ma/MEH: gaBieHue 10,5 arM; Y@-petektop (254 HM).

poBaHHble GPAKUHH OHH aHAMM3KPOBAAH MerogoM TCX. Ha

puc. 420 nokasan mpuMep pasjfeleHHs HCKYCCTBEHHOH cMecH Tpex
KOPTHKOCTEPORI0B,

4.5.8. )XHIKOCTHASE XPOMATOTPA®HS BbBICOKOIO

HABJIEHHA C HCNIOJIb30BAHHEM XHMHYECKH
CBAIAHHBIX HEMOABH)KHBIX DA3

IMpumenenno pacnpenenutensuolt  xpomatorpadun {AOKX)
[OJ BHICOKMM J2BJEHHEM GOJbIIE BCErO NMpPENsiTCTBYIOT PACTBODH-
MOCTh HEMOABHKHON (Dasbl B 3JI0BHTE H €€ MOCTENEeHHOE NMPOCAYHU-
BaiHe H3 KOJIOHKH, BBISHIBAIOIIHe Apeii) HYJCBOH JIMHHM, HIMeHe-
RHe pasfeaRIOmed cnocoGHOCTH KOJIOHKH H T. A. MabemaTh aTHX
TPYAHOCTEA NHTANHCh DPA3JIHYHEIMH CNOCOGAMH, OZHAKO 6€3 0CO-

‘Goro ycnexa, ITpenoTBpaTaTh BHMBIBAHHE HEMOABHIKHOR (ashl ME-

TAAHCb, B YaCTHOCTH, CAEAYIOIIHM CHOCOGOM: nepesl OCHOBHOH KO-
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o m Puc. £.21. Pazaenenne cMecu XHpo-

3 pacTBOPHMEIX BHTaMuuoB [84].

M. Kononka 1 mMx2,1 mm (BHYTP. ODH&M.)]

m, TeMnepatypa 70°C; azcopGedr —- ODS-

~ nepMadiass; TPAJHEHTHOE 5JIOHDOBAHHE

2 CMechid BOA2 (OCHOBHOH KkoMOoHeRT) —

S metadon (5% /MHH); (KOpPOCTH NOTOKa

g 2 Ma/uMuy; nasaenue 81,6 aT,

x & CocTap aHaAH3HPYeMoit npoOe: [ -— BH«
L= Tamus K, 2 — aueraTr BuTammuua A, 3~

5 BHTAMHH Dj, ¢ --BuTaMnu E, § — aneray

'8 5 i eHTaMEHa E, 6-- spTamuan A.
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Bpema ygeprcuaanis, Mud

JOHKOA NMOMemaNH KOMOJHHTENBHYIO KOJOHKY, B KOTODOH 3JIIOEHT
HACHIIAJNCA HEemOABHXKHOR ¢aszofi Ko TOro, Kak OH IIOCTyNAaJd B OcC-
HOBHYIO pasfesiHTeNbHylo KOaOHKY. OXHako no-HacTosduleMy Ipe-
ONONETE STH TPYHLHOCTH YAAANOChJHIIL B NOCHeNHHE TOAH, KOrAA B
KadecTBe HAcaZKH CTAJH HCIO/JIbL30BATH XHMHYECKH CBA3AHHLIE He-
nogBHxHHe (asnl. XHMHYECKH cBAsaHHble (ash He 3KCTPardpyloT-
Cs IJI0EHTOM, MHOTHE H3 HHX TEPMOCTORKH H He THIADOJH3YIOTCA B
YCAOBHAX Xpomatorpaduueckoro paspencuus. Buie, B Tabn. 4.7,
yKa3aHBE HEKOTOPHE BajHHe COpPOEHTH TOTO THIA.

Vuanpame u Ap. [[84] paspensiu APOPaCTBOPHMBIE BHTAMEHE
A, Dy, E 8 K na copbente ODS-nepmadasa, npuMenas rpajgHeHt-
HOEe 3MI0MpPOBaHAe CMECSMH MeTasoja M BOAL. PesynbraThl pasie-
JIeHHS NOKAs3aHH Ha puc. 4.21.

Paspenenne scTPOreHoB paccMatpuBaercs B paGore Bartrep-
duana u #p. [12] (puc. 4.22).
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Puc. 4.22. PaajelleHHe CMeCH 3CTPO-
reHos [12].

Kononka 3 MX1,8 MM (BHYbp, muam.): T

TamnepaTypa 40°C; apcopGent — ETH-
nepMaasa; SMOEHT =~ TETPATrHAPOGYpAaH
{2%) — H-nexcan; CEODOCTE noToKa
2 ma/mun; nabaenne. 163,2 atM; Yd-pe-

TekTop (264 uM).

Cocrar  aHaausupyemMold mpolu; [ —
SCTPOM, 2 — 3KBHJAHH, § — SKBHJACHHH, 4 —
Q-3cTpaguod, 5 — B-actpazuod, 6 — @-1u-

CHIPOIKBHINA, 7 — B-AUruapOIKBHINH,
& — a-RETHIPOSKBUICHEH, 9 — PB-BETHIPO-
SHEBHIACHHH,

1 i ' 1 i 1 i 1 i
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O. MUKEII, K HIEBECTA

HHctHTyT Oprannyeckofi XUMHH H GHOXHMHH _
Uexocnopaukofi Akanemun Hayk, Ilpara

. LITAMBEPT

HHCcTHTYT MaKpOMOJIERYISPHON XHMHH
Hexocnosauxoit Akagemuu Hayk, Ilpara

M. TEVITMAHEK Q
HucrutyT xaMuueckolt Texuoloruy, Ipara

5.1. BBEDEHHE

-5.1.1. 4YTO TAKOE HOHOOEMEHHHKM?

1oHOOGMEHHHKY ~— 5TO HEPaCTBOPHMEIE COEAMHEHHUS, CIOCOOHLIE
HabyxaTb B BOJAHHIX PAacCTBOPAX, T. €. NMOMJIOWLATH BOAY B KOJIHUECT-
Be, KOTODGE MOMET H3MEHSITBCH OT NOJOBHHE! MAacCHl CYXOTO HOHO-
©O0MEHHHKA JI0 BEJHUHHH, NpeBHIIAOMEHd MacCy CyXOrO HOHOOG-
MeHHHKa B HECKOJBKCG pas, H BHCBOOOXKIAThb HOHH B Ipolecce
9JIEKTPOJNHTHUECKOH Aycconuanuy. BHCBOGOIUBLIMECS HOHH MOTYT
3aMemlaTbCd Ha JApYyrHe NPHCYTCTBYIOIIHC B PacTBOPe HOHH, €CHIH
Y nocaenHux OoJbllee CPOACTBO K HOHQOOMEHHHKY. JTOT IIpOIecc,
'Ha3LIBAEMBIH RNPOYECCOM UOHHO20 OOMEHE, MOMKHO OIHCATh ypaB-
‘HeaneM (I — HOHOOGMeEHHHK)

I—A4-B === |—-B4-A,

rie A 1 B—wuorn ¢ sapagaMu oamoro sHaka, IIpouecc ofMmeHa
HOHOB o0paTHM, NpHYEM €ro HalpaBJeHHe ONpeNejseTcd B OCHOB-
HOM KOHUGHTPaUHAMK HOHOB, a Heé HX CPOACTBOM K HOHOOGMEHHH-
Ky. HecMOTpA Ha TO 4TO B NMpPHBEIEHHOM Bhilile [PHMepe CPOACTBO
K HOoHOOOMeHHHKY | y HoHa B cmiBHee, ero Jerko 3aMecTHThL Ha
HOH A, ecyH KOHHEHTpPAUHS TOCAEJHET0 E PacTBOPE CYHIECTBEHHO
BHILIE,

Heopraguueckue HOHOOGMEHHHKH MMEIOT KPHCTANIHYECKYIO HJR
HOJYMHKPOKDHCTANIHYECKYIO0 CTPYKTYPY PAa3JHUHOTC THIA; €NOCO0-
HHe K 00MEeHY HOHHl cojepikaTtca B HX pemerkax. CTpykrypa opra-
HHUECKHX INOJHMEPHBIX HOHOOOMEHHHKOB 00pascBaHa CUIHTHMH
TIOMHMEPHBIMH LEOAMY, CONEpKAMHMHA HEPEryJASpHO PaCHOJa0XKeH-
HLIe HOHOTeHHEIEe rpynnsl (pHc. 5.1).

HOHOOBMEHHAST XPOMATOI'PA® HS! 293.

Puc. 51. Cxemarnueckoe H300paKeRHe CTPYKTYPH YacTHHM OpraHHYecKoro
HOHHTA,

! — sapaxennsle dGyHKUHOHANLHBE FPYIOB, KOBATEHTHO CBA3AHHEIE ¢ HHTAMH pelleTEH; 2 —

¢RCO0JIHO nepeMellalomiecy NPOTHEONOAOMKHO 2apsUKenNble MPOTHROMOHE!, SJEKTPOCTATRICCKM

CBH3AHHBIE € YaCTHIeH; 5TH NIPOTHBROHOHEI CIOCOGH B MPETePNLBATE CTEXHOMETPHUECKHE obMen

¢ ADYTHMH HOHaMH, 00NajaiollHMH TeM Xe ToNHBIM 34pPANOM, JEKTPOHeHTPANLHOCTD WACTH+
" IB NPH 3TOM COXpaHAeTCH,

5.1.2, KIIACCH®HKALLIHSI HOHOOEMEHHHKOB -
11O HX NMPHPOLE H MO XUMHYECKOMY
COCTABY MATPHIIBI ’

B coorBerctBHN ¢ npHpOnOt coeaMHENHH HOHOOGMEHHNKE AenAT
Ha NBC TPYNNbI: HEOPraHHYeCKHE, HanpuMep pasnooGpa3HHeE MH-
Hepa/Ill, M OpraHHyeckue, HANPHMED CHHTETHUECKHE CMOMBI; MPH-
UeM H T€ H JIpyrHe MOTYT OBITb WJIH NMPHPOMHBIMH, HJIH CHHTETHye-
CKHMH. B Hacrosmee BpeMs uacTo Mo/b3yIOTCH HOHOOOMEHHHKAMH,
NPHrOTOBJEHHEIMH B DE3YJNbTATE TOR HJH HHOR MOIR(HKADMY OI-
PECJIEHHBIX NPUDOAHBIX MaTepPHANOB, B YACTHOCTH IENTIONO3DL,
NOJHICKCTPAHA, B kayectBe xpomartorpadmueckoro MaTepnana
HaHGO/ee BaXKHH OPraHHYeCKHe CHHTETHYCCKHE HOHOOGMERHHKH W
HOHOOOMEHHHKH Ha OCHOBE HEIIONO3H, IONH/EKCTPaHA H ara-
pO3HL

5.1.3. KJIACCHSHKALUA HOHOOBMEHHHUKOB
N0 HOHOTEHHBIM FPYHNIIAM

Honorennrie (o6MenuBaemue) rpynmm ONPEeRensioT QYHKIHO-
HaJBHHE CBOHCTBA HOHOOGMEHHHKR, M NOTOMY HX HA3HBAalOT TaK-
Ke Qynkyuonaseneinn epynnamu. OyHKUHOHAAbHBIE TPyIIOE, TH-
IHYHBIE AN OPraHHYeCKNX  HOHQOOMEHHHMKOB, MEPeYHCJeHH B
raba. 5.1. :

Ecnu HOHOOGMEHHHK BLICBOGOXKIAET M OGMEHABAET KaTHOHHI, TO-
€r0 HA3HIBAIOT KATUOHOOOMEHHUKOM WIH KATHOHHTOM; TAKHE HOHO-
OOMEHHHKH NPECTABAAIT COGOH MPaKTHIECKH HEepacTBOPHMBIE IO~
JHMEpHLE MIOTOOCHOBHEIE KHCAOTH. PaccmoTpuMm B kavecTBe mpu-



Tabauya 5.1

.eu.:_E.SErn:a IPYnIs OPranHvecKHX HOHETOB

_mvwzwmwwa%m.‘ dopuyna Marpma® | Tan®
YeHHE
!
KariHoHHTH
) |w0ul c. bu.
SM —CH250;5— c, .bu
SE —C:H,50s~ L., A. Ay
sP —C3sHeSO05~ A. A,
b '—UOwn| I L) c. bn‘
C —CO00- ‘ r.,c. | As
CM —CH,C00- ) mo A, Ag
AHHOHHTH
N ¢ . B
TAM —CH:N(CHa)s . g
HEDAM — CHaN (CHs)2C:H.OH c. B,
. -+ .
TEAE - —CsHN{CsHs) s . B;
QAE —CsH(N{CzHs) :CH.CH(OH) CHs A. B,
GE In&.zmmnmmm 1. B,
_ NH,
MP —CuHNCH; c. B,
DEAE —C:HuNH (CaHs)a w, 1. | By
ECTECLA {neonpejeneHHas CMech AMHHOB) . B,—B,
+
AE —C:H(:NH, i By
N  H,N u B
PEI —(CsHiNHOLGHNH, . s
AAM —NHR, c. B,
A 3! B,
PAB —CH:CsHNH; . . 3

4 MarprEna: ¢, — cMoaa, I. - HemIoNo3a, A, — DONUAEKCTpaK, T.— CHEApodanbawmd cau-
‘TeTHYECKMA relb. !

6 Tan: Ay — CHAPHORHCAOTHER, A; — CpefHeKHCAOTHEI, Ay — cnaGOKNCAOTEER, By — cudhb
@OGCHOBEEY, B;-— cpeaneocHOBHHEHA, B; — craGoocncerbiil. .

gy

ET

C Matpuueit Takoro mouMta (NOJHAEKCTPaH,

HampuMep (R — ruapoduabaas Matpuya):
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Mepa CHABHOKHCABIH cyJbOKHCAOTHHA KaTHOHHT (R - oprannye-
CKas MoJHMEepHAasi MaTpHIA): N
a
R—SO;H g=+ R--50, H* ﬂﬂl.ﬂm R—S50, Nat

HMonn Bomoposa n matpus, cBa3auHbe ¢ QYHKIHOHAIBHHIMH TPyM-
naMH B cnoocoOMHE npeTepmeBaTh B3aHMHBIH 0OMen, HA3LBAKOT
nporugouoramu. COnyTCTBYIOIHE KM TPOTHBONOJOKHO 3aAPANKEH-
Hble HOHH (B AaHHOM cayyae HOHH Cl=) Ha3HBAalOT KoOuUOHAML,

ARUOHOOGMEHHUKY, HIH GHUOKLTb!, BHCBOGOXKIAIOT H OOMEHE-
BalOT aHAOHBI, AHHOHHTH NMPEACTABAAIOT COG0H NPAKTHICCKH HEpac-
TBOPHMble MHOIOaTOMHBIEe ocHOBaHHA. [IpHBeseM TNpHMep CHJbHO-
OCHOBHOTO aHHOHHTA (YETBEPTHYHOE OCHOBAaHHE):

-+ Na*cI™ +
R~-N{(CHy);OH" .T.il.v. R—N(CH,),CI~
) NatOH™

B stOoM cayuae npoTHBOHOHAMM sBaASKOTCA HOoHE OH- mau Cl-, a
KoHoHaMH — MokH Nat, : :

Amgoreprsie LORUTSL CONEPXKAT B CBOEH MaTpHIE H KaTHOHHHE,
H aNHOHHHE OOMEHHBaeMble IPYNNH. JTH HOHHTH CIOCOGHH O6pa-
30BbIBaTh BHYTDEHHHE COJIH, KOTOPBE AHCCOIMHPYIOT B KOHTAaKTe
C 3JEKTPOJHTAMH H CBA3HBAIOT 00a WX koMnonenta. OjHako 3TH
HOHHUTH JIETKO pereRepHpoRarh, npomeiBas Bojoi. Huxe npusene-
H2 CXeMa COOTBETCTBYIOLLEH peakuuy. _

‘ SOTH™ 507 SO Na*
: 4 (~ Hy0) { 4 Na+Cl- pd 3 _‘um“._‘.nuﬂ.sT
K + —ﬂr.r - R - .
/z.ﬁn:uro: - NICH,), /?. i)l
, jwow
R +
Fzﬁ:ur

AwmdoTepHHE HOHETH JETKO TpPHBECTH K PABHOBECHOMY COCTOS-
HHIO, NpOMbiBas Gygdepumm pacTBopoM. HOHHTH 3TOrO THNHA He
LCACIYET NyTath CO CMECHAMH YacTHI, KATHOHHTOB H AHHOHHTOB, CO-
JCPHAMAMHCA B MaTepHAJIaX, NPHMEHAEMbIX A5 JeMHHepaJH3a-
JIHH B TdK HA3HBAEMHX NPOLECCAX CO CMELIAHHBIM CJAOEM,

bunoasprsie UONUTH, — OCOGHI  THI aM(pOTEPHHEX  HOHHTOB,

araposa) cBs3aHM
AMHHOKHC/IOTH, KOTODHe OGPasyloT AHNONH B BOJAHOM pacTBOpe,

+
%oc NH R NH,
R—N—CH L z G,
_ P :
{CH,);—NH’ ./z:N /0001

(ApeurinossiGc  uowum ) (npu nel, 8- aagautiogerd uswam)

| 152993



TJIABA &

HMoHHTH 3THX THIOB OUeHb YROOHH LA XPOMATOTPadHpOBAHHA:
GHONO/IHMEPOB, ¢ KOTOPHMH 5TH IHNOJH PEarHPYIOT CENEKTHBHO,

Xeraroobpasyrowiue UOKUTL COLEPKAT QYHKUHOHAJNbHHE TPYym-
NH, criocobHHe K 06pa3zoBaHHI0 KOMIVIEKCHHX CBH3CH C HOHABMH Me=

TaAJN0B, HaTmpaAMep Me?t: . L
: . CO
: co.
e P TN
. CH, 0" . CH, 0 k
N\ . N S
~ R—N + Me®" 4+ sH;0 > R—N-—Me(H,0),
s ) : 7 AN
Lo CH, 07 : ¢, o
R :
co- . . /no\

OHH npeHMYyIEeCTBEHHO CBASHBAIOT TAXKEEE H MeJ04H03eMeNBH B
MeTasal. CesekTusnoie uOKUTSL OOGJNANAIOT OrPAaHHUCHHON CBA3LIBA-
jomed COoCOOROCTHIO H CBA3KBAIOT JHIIL HEKOTOPHIe HOHH. CHHTe-
SHDOBAHH TAKKEe UOHUTH cheyuguuecxozo -delictaus, KOTOPHE CO-
AepXat crenHanbHue (QYHKIHOHAJNBHBIE TPYROE H CENEKTHBHO pe-
-arupyoT ¢ HOHAMH JHIb oxHoro THna. OJHakKo yamie BCero OpH:
MCHAIOTCSA KATHOHHTEL H AHUOHHTHI. :

4

.a._..._—. _A.=>on=.v:_n>=.—.§ O $OPME H COCTOSIHUKY

BOoJBIIHHCTBO HOHATOB — TBepAHe coelnHenns, K sroit rpynne
HOHHTOB OTHOCATCA TBEpAHE HAH HalyxalOLlHe MHHEpPaJHl M Opra-
HHYeCKHe HOHHTH, O6pasyioliHe nocie HAGYXaHHA MArKHE TeJH.
[TpHMEHAIOT ¥ XHAKHE HOHHTEHL, HO, NOCKOJBLKY OHH He 06aajalor
MaKpPOMOAEKYNAPHOR CTPYKTYpOH, HX HCIOOAB3IYIOT JIHIIL B CIe-
LHaNbHEIX CAYyYasx AJs NPOBefeRHs SKCTparuui, JKHARHe HOHHTH
NpeiCcTaBaaoT cO60R HASKOMONEKYASAPHHE COCOHHEHHS, B MOJEKY-
J1aX KOTOPHX, KPOMe HOHHOH IPyNnH, HMeeTcR® G6OJbIIas THAPO-
tobnas rpynna. B pesysibTaTe 3TH HOHHTH DPacTBOPHMH B HeEMo-
JADHHX DACTBOPHTENAX H HE CMEWIHBAIOTCH C BOAHBIMH PacTBO-
"paMu. TBepAHe HOHHTH NPHMEHSIOT B XPOMAaTorpadHE B OCHOB-
"HOM B $opMe qacTHi (3epex), moayyaeMux Jubo RXpobaeHAeM, JH-
6o aucnepcHofi nmomHMepHsanyelt; B nocjaeIHEM CJayuae YacTHIIH
Hmetor $opMmy mapukoe (puc. 5.2). MaroraBiHBalOT HOHATH H B
¢dopme MemOpaH, H3 HEX MOXKHO TaKXe HONYYaTs TPYORH, Kanuau-
JIAPH, BOJOKHA H TKaHH.

B nocrexuie rofn GHAM NOJNYYEHH aHCOpOEHTH HOBOTO THIA,
¥ KOTOPHX Ha TBePAOe HHepTHOE cepHUEcKOe AAPO HAHECEH TOH-
kuit ciofi momnra. Ha aTuX nmoBepXHOCTHO-MOPHCTEIX (HENAHKYIAP-
HHx) rouHTax [81] (puc. 5.3) ovenb GHCTPO VCTaHABJAHBACTCS
paBHOBECHE, MOCKOAbLKY Au(dy3ns B TOHKYI0O HOHOOOMEHHYIO MJeH-
Ky SaHHMaeT OoYeHb Maslo BpeMeHK. B pesynbrave ycxopmercss Xpo-

Pre, 5.2. Mugpodororpadns sepen MOHHTZ, MONYUEHHHX pasMajHBaHHeM GoJee
rpyOux uactum (&) M muCepCHOHHOA moamMepH3anued (6).
Bepra Tuna 6 Gonee NPHIOARH ANA XpoMaTorpadHH, OHM B MeHbmell CTETeRH noABepKeH N

;o © WPOBUH M IpPUWHEE, CJIOR STHX WaCTHI OGAAAAET MEHBINAM I'HIDOAHHAMHIECKHM COOPOTHBAE-

gu.ﬂnu:.mthamn.zuzhn?ﬁxum_caangmmvmacamnhwmummmm:mzno.&n nmouen._.:noa
. TOKa nogpHxkHof ¢azsl.
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matorpagpuyeckuit npomecc. OgHake 5TH ajAcopBenTH 06Majal0T
OTHOCHTEABHO MaJjIOH XpoMaTorpaHUecKod  eMKOCTbIO, TaK Kak
¢J0H coGCTBEHHO afacopbenTa OueHb TOHOK.

Puc. 5.3, CxeMa 4acTHHH NOBEPXHOCTHO-OPHCTOTO HOHHTA.

I — uleprHoe sApO, HeMpPOHHLAeMoe A HOHOB] 2 — TMOPHCTHI cROM, TOMIHHA KOTOPOTG OUEHD
MdJa, HanpHMep, COCTABAfeT Beero | MKM; § — NOpH, BHYTPH KOTODPHWX PACROA0ACHM PYHK-
UHOHAABHEIE TPYNNLI HOHOOOMEHAHKA,

5.2. CTPYKTYPA HOHMUTOB
. LITAMBEPT

5.2.1. HEOPTAHHYECKHE HOHHTH

AnoMOCRNMKATH — [IEPBEIE COGAMHENHS], HOHOOGMEHHBIE CBON-
CTBA KOTOPHX ObUIH OmMCansl B JHTepartype. ¥oi [221] u Tomn-
cou [208] Bmecte co CrmencepoM (uctopHi0 Bompoca cM. B [38])
O0HAPYKHJIH KAaTHOHOOOMEHHBHIE CBOKCTBA y NPHPOAHBIX IJIHH, a
Ianc [57] paspaGoran APHHHMIIE NOJYYEHHS CHHTETHUECKHX aJIo-
MOCHJIHKATOB H ONHCAJI BO3MOXHHE 00JACTH UX NPHMEHEHHS B JAa-
6opaTOpHH H Ha HPOH3BOACTBE. _

CrpyxrypHas ayefika amOMOCHAHKATOB — TeTpasap MO, rie
M—Si unn Al Ecam 370 a/jIOMHHMI, TO B pEUIETKe OAHH OTpHIA-
TEJIbHBIA 34pAjJ OCTACTCH HEHACHILEHHBIM, B pe3yJbTaTe Hero H
CTAHOBHTCA BO3MOMHHIM CBfi3HBaHHe KatHonoB, Terpasapuueckue
fuciKH 00pa3yloT BOJOKHHCTHIC, MAACTHHYATHE MJIH TPEXMEpHHE
KPHCTaJJIHYECKHe CTPYKTYpHl. BHauaje B KauecTBe HOHHTOB pac-
CMaTpHBAJH JHIIL COERHHEHHS C TPEXMEDHOH CTPYKTypo#l, B gacT-
HOCTH HEOJHTH (aHaJbLHT, MOPHEHHT, (OXKA3HT, IWAGa3uT) H
GenpIMNHATOHAN (COAANHT, HO3€aH, YJAbTPAMAapHH, KAHKPHHHT)
(puc. 5.4). Bece Takde COEZHHEHHS HMEIOT OTKPHITYIO KPHCTaJJH-
YeCcKYl pelieTKY ¢ NOpaMH HPHMEPHO OLHHAKOBOIO pazMepa, J0-
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CTYNHBIME JJ9 MOJEKYJ BOIB 4 KATHOHCB. [HaMerp mop COCTaB-
Jiser npuMepro (,22—1,2 uM, npuyeM pasdpoc MeXAY MaKCHMAalb-
HEM W MHHHMAJBHEM pa3MepaMr HepenHk: gomazur 0,3 HM, co-
panut 0,44 HM, cunterHueckoe cuto JInnge 0,76 uM. [logo6uas og-
HOPOJHOCTh TIOpP NO3BOJISET, HANDHMEpP, Pa3AeJNHTh HAa aHAJBUMTE
vone Rbt u Cst. Ha cTpykRTypHO ORHODOAHEIX MOJIEKYJSPHBIX CH-

[ SRS

-

Psc, 5.4. Kpucraniaueckasa CTpyRTypa waGasuta [141].
I — §i nan Al, 2— O; 3 — oOMeHHBACMMWE HOH.

Tax, HanpUMep CHTax THNa JIMHAe, MOXHO Pa3[ensiTh Pa3BETBJCH-
"He M Hepa3BeTBJCHHBE YIVIEBOAOPOAL. Kak HOHHTH anlOMOCHJH-
KATH HMEWT Ccephe3Hue HemoctaTki. M3-3a manoro pasmepa Iop
AOCTYN K QYHKUHOHANLHEIM [PYNODaM OrpaHHueH jpaxe 1ja HeOoNb-
fiIMX NO pasMepy THAPAaTHPOBAHHLIX KATHOHOB, T4K UYTO CKOPOCTH
nuddysin B TaKOM HOHNTE Ha 4YeTHpe NOpsAJAKa MeHbIIE, YeM B
Boge. Huzkas XHMHUECKad CTOHKOCTh peleTKH NPHBONUT K TOMY,
4TO HOHUT MOMKHO HCMOJIb30BAaTh JHIIb B HEATpanbHHX cpenax. Ilo
STHM IPHYHHAM AJIOMOCHJIHKATH GHIM BHTECHEHBl HOHHTAMH Ha
QCHQBE CHHTETHUECKHX CMOJ.

B nocaeBoeHBEIl MEepPHOL HHTEPEC K HEOPraHHYECKHM HOHHTAM
BHOBb BO3DOC, MOCKONBKY BE/HCh IOHCKH MaTepPHANOB HOBBIX TH-
0B, YCTOHYHBHX K JAEACTBHIO Pa/JIHOAKTHBHOTO H3JY4EEHd H BH-
COKHX TEMIEPATYP HBTO JK€ BpeMs BEICOKOCENeKTHBHHIX [4]. Cpe-
fid aMOpdHHX CcOoeIMHEHMA BHHMAaHHe HCCJISLOBATeJEeHd NPHUBJIEKNH
ruapokcuis Al, Fe, Mn, Th, Si, Sn u Zr. MoruTH 3TOro THIZ MMe-
0T HEONpeAeneHHNH cTexHoMeTpHueckH# cocTas, aM$OTEPHH H BH-
mepxusapT HarpeBaHue 10 800°C. OnM He COMIIKOM CE€JNEKTHBHBI,
HX XHMHYECKAafd CTOMKOCTh H NPOUYHOCTH 3aBHCAT oT pH cpedas u
IA0X0 BOCNPOH3IBOAATCA OF MapPTHH K HapTHHA.

.Onnn 93 HAH60Jee HABECTHHIX HEOPraHHYECKHX HOHHTOB — (oc-
¢dar UHDKOuMS, CTPYKTYPA KOTOPOTO CYIIECTHEHHO.  32BHCHT OT YC-

-
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VOB - €10 NPHTOTOBJNEHHA. 3TO KPHCTAJIHYECKHMH MaTépHaj Co-
craBa Zr (HyPOy)2-H0, B cTpyKType koTOpOTO moBTOpSIETCs: 3peHo
OH a o

i
—Zr—0—pP-—0—

R

6

TakuM 06pasoM, aTOMbl UMPKOWHS cBA3AHH $ocdaTHHMH rpynna-
MH, NpHYEM NOJIOBHHA ATOMOB (ocopa HAXOMHMTCA B IVIOCKOCTHX
KPHCTAJJIHYECKOH DPEUIETKH, a TIOJOBHHA — B MEXIJIOCKOCTHBIX OO~
AacTAX. BoJplmncTBo MaTepHanos $STOrO0 THHA XAPAKTEPH3YeTCs
ornomendeM P/Zr, paBumm 1,7, ¥ coflepxuT TakKe aMOpQRyio
$ppakouio. EMKOCTB M CEJIEKTHBHOCT: 3TOTO HOHHTA 3aBHCHT OT
cocraea ocdara mupxonns (IV). ®ocdar nupkonss npencTapaser
co60f CcpeHEKHCAOTHHE KATHOHHT, €r0 NPHMEHAT Aas pasjeie:
HH$ TPOAYKTOB #AZepHOro menenia. OCHOBHOH ero HeIOCTATOK —
TeHACHINS K MHAPOJH3Y, 0cOGEHHO. B 1&J0YHOH cpeje. S
Hccnenosansl moHOOOMeHHEE CBORCTBA PAfia APYTHX HEPACTHO-
PAMBIX coelMHEHHA: (oChaToB, apCeHaTOB, CHJIHKATOB, OKCalaToB,
CynbHAOB, XPOMaTOB, BONL(DPAMATOB HECKOJBKHX IOJHBANEHTHEX
MetanioB (Sn, Zr, Bi, Al, Th, Ti u 1. n.), coneft rerepononHKic-
notr (12-monubrodochaTos aMMoHus, MOANGAOAPCEHATOR H BOJIB(-
paMoocidaroB) ¥ deppouHaHHIOB IBYXBAJEHTHHIX MeTaIoB (CG,
Zn, Cu 1 1. i.). Bee omHcannBe BIUe MOHWTH HAIIH B JyYIIeM
clygae OYyeHb OTPAHHYEHHOE, XOTA YACTO BAaKHOE IPHMEHEHHE.

5.2.2. HOHOOBMEHHBIE CMOJIbI

CTpykTypa oOpraHuyeckMx NOJHMEPOB UPe3BHUAfHO pazHo0H-
paspa, H B IPHHIOHNE MOXHO CHHT€3HPOBAaTh HOHATH € CAMHMH
PasiBYHHMH (QYHKUHMOHANLHBIMR TIpYNNaMM, pa3JHYHBIMU TOpPH-
CTOCTBIO H cTa0HIbHOCTBIO [226]. _ .

Ilepeeie uoHOOOMEHHHE CMOJHI NOJYYANH MOJIHKOHICHCAUHES
¢eHONOB H apoMaTHYeCKHX aMHHOB ¢ dopMmansiernzom [2]. Iloan-
Hee KOHJeHcauue#i popMaJblernia c cyando-, KapGorcH-, cyisdo-
MeTH/I- HJIM aMHHOMETH/I(DEHOJAME H apOMAaTHUYECKHMH aMHHAMH,
MOAHGHIUHPOBAHANMHA JHIHAHAMHAOM, MJAH aAA(GATHYECKHMH aAMH-
HaMH, HANPHMED ryaHHAHHOM H Ap., YEAJOCh TOJYYHTH HOHHUTH
ApYTHX THIOB. [IOCTeneHHO METON MOJHKOHAEHCALAHM CTAN IPHMeE-
HATHCH BCE PeXe H pexe, H B HACTOSAUIEE BPEMs BHIIYCKAlOT B OC~
HOBHOM NOAHMEDHLIE HOHHTH Ha OCHOBE NOJNHCTHPONA M MOJAHAKPH-
JIOBHX NPOH3BOAHEIX. VX Jerue CHHTE3HPOBAaTH B COOTBETCTBHH €
TpeGOBAHHAMH, T. €. HYXHON (POPMH, HYRHOTO XHMHYECKOTO COCTa-
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Ba H HYyXHOA nmopHcroctH. KpoMme Toro, B GOAbITHHCTBE CBOEM OHH
HMeIOT (0/iee CBET/IYI0 OKPacKy H XapakTepusyrorcsi Gojpluedl Xu-
MHYECKOHR CTOHKOCTBIO, Y6M NPOAYKTH MOJHKOHICHCAHHH.,

B xayecTBe MCXOAHOrO MaTepuasta A NPHTOTOBJEHAR MOJMH-
CTHPOJILHBIX HOHHTOB NPHMEHAIOT IHAPHKH CONOJAHMEPOB CTHpOJda H
AuBHuuaGeH30na. Takue IDAPHKH NOJYYaOT NYTEM AHCHEPCHOR pa-
AHMKAJNBHOH COMOJMHMEDH3AUNH CTHPOJA ¢ AHBHHEAGersonoM (IBB)
B BOJHOH cpefie, coaepxaiell ctaGuaH3aTop (Kpaxmas, NOJHBHHH-
JIOBHIA CNUPT, NOJHBAHUIANHPDPONUAOH K T. I.):

4

CH=CH, CH=CH, CH—CH, CH—CH,—
. .= S

CH=CH, —CH—CH,—

OtHocHreanHoe cofiepxanue M BB, onpeneasioniee creneHb
CIIHBKH CKeJeTa HOHHTA, BHPAMKAIT YHCIOM MAacCOBHIX NPOIEHTOB
JIBE B MOHOMEpHOM CMeCH, NpPHYeM YacTO 3TO YHCAO YKa3nBaloT
B Ha3BaHHH HOHHTa nocie 6ykew X. Hanpumep nayskc 50X8 mpea-
craBaser cobof KaTHOHHT THOA Aayske 50 ¢ OTHOCHTENLHHIM CO-
HepxauneM auBHHuaGenzona 8%. Ilpw H3TOTOBJAEHHH CHJBHOKHC-
JIOTHBIX mmﬂmomzﬁom CONnoOJMHMEpAaM cHauaJjJa HawTt :m@%xm%qv‘ Ha-
TIpAMEp B JHXJOD3TaHe, NOcAe Yero Mx cynbdHpYRT KOHUEHTPHPO-
BaHHOA ceprOfi KucaoTofi mpm 80—120°C. Bcece apoMmaTtHueckue
KOJIBLA MOTYT COAEPIKATh N0 OAHOMY 3aMECTHTENI0 B NAPG-NOJO-
JKEHHH,

lnxnl.n:ul. |ﬂ:lﬁ=ui

H:50,
i S8

SO,H

OOHYHNe KaTHOHMTH HA OCHOBE CTHPOJA IPUTOTABJHBAIOT H3 MO-
JHCTHPONA CO CTeneHnl0 CIUHBKM 6—10%; HOHHTH  CNELMANbHBIX
THnos cogepxar 1—20% JBDB uam o6i1ajzalor MaKpOMOPUCTOR
cTpyKTYpofi. VX MoxHO Mcnonb3oBaTh BO BCeM JHanasoHe pH npu
temmeparypax mo 120°C, a nempojojxuTeNbHOE BpeMs H IpH Oo-
Jiee BHICOKHX TeMmeparypax. UToOH NOJAYYHTE AHHOHHTH, CONOJH-
MepH CTHpPOJa H AHBHHHJAOEH30J1a CHAuaJga XJODMETHAHPYIOT, Ha-
NpHMEP MOHOXJIOPAHMETHJAOBHM 3(QHPOM C XJODHAOM LHHKa B Ka-
'geCTBE KATaN H3aTopa:

: —CH~—CH,~

CICH,0CH,
—
; [ZnCi,] -

e CH~CHy—

CH,a1 -
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Peakuio BelyT B Koi6e ¢ O6PaTHLIM XOJOJRJBHHKOM, BHIXOH Npo-
AYKTa BHICOKHH, TPHYEM B HEKOTOPOH CTeMeHH MOXET MPOHCXOAHTD
n auszaMeitende. Ilonumepnoe XjopMeTHALHOE MPOM3BOIHOE B3aH-
MOAEHCTBYST € TPUMETHAAMHHOM C OGPa30BAHHEM CHJbLHOOCHOBHO-
ro aHHGHHTa EPBOTO THOA: .

—CH—CHy~ —CH—CH,—

+ N{CH;},

_

CH,C1 CH,N(CH,),Cl

AHanorHYHEIM 06pasoM JHMETHAAMHHOSTAHO AA€T AHHOHHT RTO-
poro THma (c NMOHHMKEHHOH OCHOBHOCTBIO), AMHHEI C MeHbLIeH cTe-
NeHbIO - 3aMeme s J1aT c1aboocHOBHEE aHUOHHTH. Takoro poaga
06pa6oTKe MOXKHO NMOIABEPraTh COMOJHMEpP reneobpasHoil HAH Mak-
POTIOPHCTOH CTPYKTYPH ¢ pa3anunbiM copepxannem IBB. Comep-
wanue [IBB obuiyuno coctamaser 1—2% u 6—8%. CnaGoocHoBHHE
MHIONHTE YCTORYHBEL. Ao Temnepatypel 100 °C, cuabHOOCHOBHMIE
1ILHONHTE YCTOHYHBEL JHIIbL B (hopMe couseil; ¢cROGOAHBIE OCHOBaHHA
AHHOHHTOB IE€PBOrO THIA BBLIEPHKHBAIOT Harpesanume jo 60°C, a
AHHOHHTH BTOPOTO THNZ — AHMb . A0 40°C., AHHOHHTHI HAR OCHOBE
CTHPOJIA MOMKHC NPHMCHATL BO BCceM Ananaszone pH. Ha ocuose
COMOJHMEPOB CTHPOJ2 H JAHBHHHAGEH30JAa MOJKHO CHHTE3HPOBATh
elule PHJL HOHHTOB ¢ (GOCHOHHEBBIMH, HMHHOAHALETHAbEEIMH, THOJIb-
HBIMH ¥ JpyreME GYHKUHOHAJLHBIMH TPYOTaMH.

[na npuroToBAeHHA AaKPHAOBHIX HOHHTOB MOMKHO HCIIOAB30BATDH
COMOJIIMEDH], HE cOAepHkauiHe (YHKUHOHAABHBIX TPYRII, HaNpuMeEp
COMNOAHMEpPHl AKPHJIOBHIX HAH METAaKPH/JAOBHX 3DHPOB ¢ JUBHHHI-
BensosoM HAH ¢ ITHIeHIHMeTakpuaaroM, Hlemounoi raapoans npu
NOBLILIEHHBIX TEMIEpPaTypax (MeTAKPHJIOBHE 3(PHPH THAPOAHIYIOT
noj faBNeHHeM) Jaer KATHOHHT THOa KapOoHOBOH KHCJIOTH, Ha-
NpHMeEp: : .

—CH,—CH—  Naon —CH,~CH-—
i - [ :
COOR COONa
a4 aMHHOJH3 JaeT ¢1a600CHOBHHI AHHOHHT, HaNPHMep:
H3N(CH3)}sN(CHg)s CH,—CH—
—-CH—-CH— —mMMM—= I

_ . CONH(CH,),N(CE,
LooR 2)sN(CH,Jy

KOTOPHIA B Pe3yJbTaTe AJNKHIHPOBAHHA MOXKHO IPEBPATHTE B CH/Ib-
HOOCHOBHO#I aHHOHHT. JIpyrde MeTOAHKH NpelycMaTpHBAIOT ' Nps-
MYIC MOJHMEPH3AIHIO MOHOMEDOB, yiKe colepRamnx GyHKHHOHAIb-
Heie Tpynmsl, HAaNpHMED IOJHMEPH3AIHIO -METAKPHIOEOH KHCJIOTH
MM aMHHOANKHAMETAKPHAATOB ¢ AHBHRHAGensosoM. ARpHIOBHE
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KATHOHHTHL- OTIHYAIOTCH BBICOKOH eMKOCTBbIO, YCTORUHBOCTRIO K Aell:
CTBHIO TeMnepartyp %o 100 °C, HX MOXKHO NDHMEHATh BO-BCEM AHa-
nagone -pH (B HEHTPANbHMX M IIEJOURHX CpPelax KAK HOHHTH, B
KHCAOH cpeje Kak afcOpOeHTH). AHHOHHTH, 0CO0EHHO CHABHQOC-
HOBHHIE, MOTYT TOABEPraTbCi THJADOIUTHUECKOMY pacCHIelIeHHUIO,
NO3TOMY HEeO6X0JMMO BHIMOJIHATH BCe PEKOMEHZANHE H3TOTOBHTEJA.

OTHOCHTENBHO HEAAaBHO B XpoMaTorpadu HAYAMH HMCHOAB3O-
BaTh HOHOOOMEHHLIE NOJHMEDPBl THIIA OKCHAJKHJIMETAKPHAATHOrO
rejs ¢ MAKpPOHOPHCTOH rHApodHabHOl MaTphuefi (cp. 1. 7, puc. 7.4
u a1 6, pasa. 6.2.4). I3ty HonuTo (KapGOKCHMeTHABHHE, docdo-,
Cyabdo- H AHITHIAMHHOSTHIBHbIE NPOH3BOAHLIE) XHMHUSCKH YCTOM-
YHBB, B HX MOPH MOTYT MPOHMKATL K NPH 3TOM HE (IPETEPHeBaThb
IEeHATYPHPOBAHHA MAaKPOMOJEKYAADHHe 6HOMOMHMEpH. FIOCKOIBKY
BTH AOHHTH JOCTATOYHO NPOYHH H XOPOIWIO NPOHHLIACMEl AJIS MHI-
KOCTeH, HX MOXKHO IMDHMEHATh B KMAKOCTHOH XxpoMatorpaduH npH
BLICOKOM AABJIEHHH Aaxe IJA pasjenedus OGHonoaHmepor [123a].

m.nm..u. HOHHTH HA OCHOBE HEJIIIOJO3EI

B xpomartorpadun GHOXHMHYECKHX CMecefl BaKHYIO POJb Hrpa-
0T APOH3BOJHBIE NENIIONO3H, COZepIKallHe CHOCOOHHE Y4acTRO-
BaTb B obmeHe dyHKuueoHAaJBHBe rpynne [147]. B orauuse ot
MOHHMTOB JAPYrHX THIOE HJIIVIOSHEIE HOHHTH NPHrOTaBAHEAIOT B
$opMe BOJIOKOH HJAHM TAK HA3IBIBAEMbIX MHKPOTPaHyJ, T. €. KOPOT-
KHX KaTeuwkos. OTHOCHTENABHO HEHABHO yIAJIOCh NOJYYHTh HIAPH-
KM xpomarorpadHuecKOf IR/IIONO3H; ONHCAHA TAKXKe MeTCAHKA
NOJYYEHHA B BHJAe CEPHUSCKHX YACTHI, IPOH3IBOAHHX LEATIOR03H,
TpHMEHAEMHBIX B KauecTBe HoHoo6MenuHKoB. llemmionossl 3TOr0 TH-
na HMeIT XapaKTepHyI CTrpyKTypy (pasza. 5.2.6) c foapluumu mo-
paMu, NPOHHIAEMBIMH Jame AJA GHOMOJIHMEPOBR ¢ MOJEKYJARPHOH
Maccoft 10 105, u npoABASIOT CHALHYI THAPOGHIBHOCTB, 4 NO3TO-
MY OHH GoJee TIDHI'OJXHH AJA aHAJH3a GHONMOJHMEPHHX CHCTEM, YeM
HOHOOGMEHHEIE CMOJE! C YrJI€BOZOPOAHEIM CKEJICTOM.

Ilps OpHrOTOBJEHHH HCHOOOMEHHHX LEJJI0J03 OCHOBHOE BHH-
MAHHE YAeAAT HX (QHIHYECKOH CTPYKTYpe H TpedyeMoMy pacipe-
nejqenuio GYHKUHOHAJBHHX I'pynn mo obweMy HORHTA. B Hacros-
jliee BPEMs CHHTE3HEDYIOT B OCHOBHOM KATHOHHTH €O CAaBOKHCJOT-
HeiMH rpymnaMe  (kapokcumernmuenaionosa, CM-uemmonocaa},
HCNOJB3YSA IJs 3TOro peaknuio ueanwongosw (uea-OH) c¢ xaopyk-
CYCHOH KHCJIOTOH B miesounoll cpee:

CICHaCOONa .

Uer-OH —— Uea-OCH,COONa
a Taxke AHHOHHTH CO CPEJHEOCHOBHHLIMH IpynnaMy (AHITHIAMHHO-
sraauenaiaosa, DEAE-neaniono3a) ¢ NOMOMBI0 pPeaKBHH HEAAI0-
a03u ¢ N,N-THU3THIAMHHOITMAXAOPHAOM B TPHCYTCTBHH HISJAOUH:
M.u : zo . ) o T
DL lenon SAONON 1 en OCHCHNGHy) s

Lo e AR
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mw,_,Envmmxnmmn=wxncmh=mm=:mmhma=wmm5~Emnqwm=mom:o.ao-
WKOHHAX 2 ¥ 6 H YaCTHUHO B MNOJOKEHHE 3: ,

MO:KHO CHHTE3HPOBATL TAKKe PSAA APYTHX MPOH3BOAHEIX LEJJIIONO0-
abl, B uacTHoCTH (Goco- H CyIboONpoH3BOJAHLE, OAHAKO B Ha-
CTOfIIleE BPEMA 3TH TPOH3BOAHHE HE HCNOJb3YIOTCA CTONb IIHPO-
k0, Kak ynomsinyTeie Beire CM- u DEAE-ueamonosa.

5.2.4. MOHHTBI HA OCHOBE ITPOH3BOAHBIX
NOJUAEKCTPAHA H ATAPO3bB!

B nocnejnyde rojp GOIIYI IOMYJAAPHOCTh, TJIABHEIM O0PasoM
B TeJb-NPONHKaOuel xpomartorpaduu, npHoGpenn ruapoduibHbe
renn aexcrpana (cedanekc) [52] (cm. ra. 6). Ha ocuose 3THX re-
A€l NPHrOTABJHBAIOT HOHHTH ¢ KapOOKCHMETHJILHEIMH, AUITHIAMH~
HOSTHJBLHEIMH, CYAbLGOITHILHHME, CyJNb(OONPONHJIbHHMH W 4CTBED-
THUHEIME OcHOBHHMH rpynmamu (CM-, DEAE-, SE-, SP-, QAE-ce-
tdanekc). IMoayualdT HX ¢ TNOMOIIBIO PeaKUHi, aHAJOTHUHBIX NPE-
MEHAEMBIM /st TPHTOTOBJIEHHA NMPOM3BOJAKEIX LETIJIO3bE

Hﬁmxo‘ﬂummomﬂm HOHHTH OTJHYAKOTCH OT LEANANWIOIHBIX TJIdBHEM
06pasoM c¢Boell GH3HUECKOH CTPYKTYypoR. [leKCTpaHOBEE HOHBI N0«
JOGHE MaKpONOPHCTHM HOHOOOMEHHHM CMOJIAM; TPOSBASIOT CBOA-
CTBa TOPHCTHX MAaTepHANOB Nociae HalyxaHusd, HX TaK XKe, KaK W
CMOJH, NPHIOTaBAHBAKOT B dopMe maprkos. OnHakoe MOPHI AERCT-
paHOBHX rejiefi GoJiplle MO AHAMeTPy, H B HHX MOTYT NPOHHKATh
Makpomosieryinl, [Tono6HO UEeMTIONO3HEIM HOHHTAM, 3TH MaTepHa-
Abl XapaKTepH3YIOTCHd BHICOKOH THAPOQHABHOCTBIO, YTO BAXKHO HPH
paGoTe ¢ GHONOAHMEDAMH,

CoBceM HEaBHO B NMpojaxe IOABHIHCh HOHOOOMEHHEIE MPOH3-
BOAHBIE arapossl, cunThe 2,3-AM6poMNpOnanHo/ioM M Aecyandrpo-
BaHHHe INEJOYHHM THAPOAH3OM B BOCCTAHOBHTENBHEIX  YCJOBHAX
(cm. Taba. 5.6 u ra. 6, pasn. 6.2.5). ¥ CM- u DEAE-nponspoausix
arapossl BHIUE, YeM Y HOHOOGMEHHHIX AEKCTPAHOB, NpPeles HCKII-
qepns (Moa. Macca okoao 10%) u Gospiie yCTOHYHBOCTE.
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5.2.5. HOHOOBMEHHBIE MATEPHAJIEI APYI#X THIIOB

Kouuuiii o6Men B MouBe, 0 KOTOPOM rOBOPHJIOCH B pasf. 5.2.1,
MPOHCXOJUT HE TOJBKO HA TJIMHAX, HO H HA FYMYCOBHX BeIECTBaX.
Hekoroppie THme 6ypulx yrieHl HCIOJB30BAaIMCL IS yMsryenfis
BOIBL, 2 A0 CHHT€3a HOHOOOMEHHEIX CMOJ CYJAb(HPOBAHHBIA YepHEL
Yromb Gbil eIHHCTBEHHBIM KATHOHHTOM, CIOCOOHBIM (DYHKIHOHHPO-
BaTk B H*-dbopme. Iexnasno 6um0 noxaszHo, uto fuononumMepHLe
MaTePHAJLl MOTYT BeCTH cels KaK s(dexTHBHBE cOpGeHTH, 06pa-
3YIOMHE XeJATHHE COEAHHEHHH C HOHAMH MeTaanos. Muueanst Hua-
IHHX TPHOKOB, YIPOYHEHHH® CHHTETHUECKHMH CMOJAMH, NPHMEHAAH
ANl OUHCTKH CTOYHBIX BOX [87], a Tsamesnle MeTanibl pasgensiin
XpoMarorpadHuecky Ha XHTHHe HJH XHro3aHe [133].

Hucno OnHCAaHHHIX B JAHTEPATYpe HOHOOGMEHHELIX CTPYKTYP IO-
CTOfIHHO DacTeT, H MPAaKTHYECKH HEBO3IMOXHO HX IPOCTO Nepeyuc-
AuTh. BHauane mabmiofanach TeHAEHUMS K MPHTOTOBACHHIO CHJlb-
HOAHCCOLUHHPOBAHHKWX H MOHODYHKUHOHAIBHHIX HOHHTOB, HO [Jd
HACTOAIIEro BPEMEHH XAPAKTEPHO CTPeMJEHHe K NOJYYEHHIO MaTe-
pHanoB c pasHOOOPA3HBIMH COIACOBAHHBIMH HaGopaMi QyHKHMO-
HalbHBIX rpynn. BeckMa yacro 3TH MatepHannl yke He ABJAIOTCH
HOHOOOMEHHHKAMH B NPAMOM CMbIC/I€ C/I0B3, &, CKOpee, MpeacTaB-
ASI0T COB0H ananoruynble reneswle cucremul [187], uonooGmennas
AKTHBHOCTb KOTOPHIX 00YC/IOBJAEHA PA3HOTO pPOJa B3aHMOLCHCTBHI-
Md Mexjly PACTBOPEHHBLIMH BeIECTBAMH H MaKPOMOJEKYAsfPHBIMH
HOCHTeNAMH (QyHKUHOHANBHHX rpymi. B Hacrosiee Bpemsa cuure-
3HpOoBaubl osneodnabubie {213] u obecupeynsatoue [190] HomurTwl,
HOHHTH . CeJIEKTHBHOTO AeHcTsHA [71], a Takme copGeHTH Kap6o-
HWJBHBIX coeaxHeHHit [176], NOAHMEpDH OKHCAMTEIBHO-BOCCTAHO-
BHTEAbHOrO JefcTBHA [26], moauMepubnie kaTaausaropol mas ad-
durnol xpoMaTorpaduu # 1. 1. HecMorpsa Ha pasnoo6pasne uMelo-
WHXCH B HHX (YHKUHOHAABHHX TPYNN, CTPYKTYDH 3THX MaTepHa-
/0B B OCHOBHOM J0BOJIbHG TIOXOXKH, ,

5.2.6. ®M3HYECKAS CTPYKTYPA FPAHYJIHPOBAHHBIX
HOHHUTOB

Haue Bcero HOHHTH MOJAYYAlOT B BHAE 3ePeH HENpaBHAbHON
dopmbl 1uamerpom 10—10-2 MM M B 0cOGHX cayyasx B BHAE fpa-
BHJIBHBIX C(EPHYECKHX HACTHI, Takoro e pasmepa, Honoo6men-
HYIO a3y MOXKHO TAKKE HOJAYYATh B BHAE TOHKOH NJAEHKH H HaHO-
CHTb HA NOBEPXHOCTh C(PEPHYECKHX HACTHN {NOBEPXHOCTHO-aKTHB-
Hble MOHHTH). KpoMe TOro, H3roTas/MBAalOT HOHHTH C 38PHAMH MH-
JHHAPHYECKOA GOPMB, B (POPME BOJIOKOH, KAHAASPHHX TPYGOK H
MeMOpaH, DH3HYECKAss CTPYKTypa WYacTHUL HOHHTA (HOPHCTOCTH
HOHOOOMEHHOH $a3H) B 3HAYUTEABHOH CTENeHH ONpEHeNseT TpaHc-
NOPT HOHOB K OOMeHHBaeMeM QyHKIHMOHAMBHHM rpynnaM, Crener
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HOHHTOB TUNG 20MOZeHHbIx 2erell COCTOHT H3 OJHOH HJH H3 He-
CKOJBKHX. B32NMONPOHHKAKILHX CeTOK. Ec/H HOHHT CHHTE3HPOBAH
NyTeM COMOJHMMEPH3ALHH, TO 0GPa3yercs <«OCTPOBHAH» CTPYKTYpaA,
B KOTODO#l IJIOTHO CIUHTEHIE UEHTPHI, JOKAJTH30BAaHHEIE B Macce MO~

. Pac. 5.5, Crpyxrypa _na,u.umouobmaeomo CTHPOJILHOrO uonnra [10Bal.
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HHTA, CBASAHL APYr ¢ IpyroM MeHee IutotHoft cetkoii. Ilpr curuB-
Ke yKe HMEIOmHXCA NOJHMEPHHX Helell ob6pasyiomuecs nopu pac-
NpEACNAOTCA B NOMHMEPHOH ceTke (ojiee PaBHOMEDHO (DaBHOMEp-
HO TIOpHCTHE HOHHTEI). OnHaKo noKa eme He YAaJa0Ch TOJYYHTE
NIOMHMEPRYIO CeTKY, NOAOGHYI0 KApKacy anlOMOCHJIHKATa, T. € C
PaBHOMEDHO pacnpeieNeHHBIMH OJHHAKOBO GOJbLIHMH NOPaMH.

Has ofMeHa ¢ yuacTHem HOHOB GOJBIIOrC pasMepa CJEAYET
NpHMEHATh HOHMTHEl THIA TeJeH ¢ OTHOCHTENbHO HEeHOJBLUIHM YHC~
JIOM NOMNEepPeYHHX CBs3eH, OJHAKO C YMEHbIICHHEM CTENEHH CIIHTO-
CTH MexXauHYecKas MPOYHOCTh HOHHTA CHHXKAETCH U B KOHHE KOH-
LUOB MOXET OKa3aThCAd HMKe JNONMYyCTHMOro mnpefena. B nofo6HHX
cayyasx Jydiie NOJAb3OBaTbCA HOHHTAMH TeTEPOTEHHOH CTPYKTYPH
¢ 6osbUIOA BHYTpEHHEH IOBEPXHOCTBIO, HA KOTOPOH HAET Nponecc
copOunn. K TakuM HOHHT2ZM OTHOCATCH MAKPONopucTsie (Makpo-
PETHKYASIPHLIC) HOHOOGMEHHBIE CMOJM H HOHHTH H2 OCHOBE LEJ-
Jiojio3H. 1lepBue NpHroTaBAHBAIOT NYTEM CONOMHMEDH3AUHH B IpH-
CYTCTBHH HHEDTHOTO KOMIIOHEHTA, OCaxKAawiero ofpasylomuics
cononuMep. CpepxMHKpOCKONHIecKHe yacTHum (10—100 uM) o6pa-
3YIOT arperaTel ¢ BHYTPEHHMMH OYCTOTAaMH (MaKpONODaMK} NpH-
MEepHO ONHHAKOBHIX pasMepor (puc. 5.5). B HeanmORO3HHX HOHH-
T4X ArperHpoBaHHe MOJHCAXAPHIHHX lenedl o6yCJIOBAEHO HX OpH-
GHTAllHeH BOJIL OCH BOJIOKHA, YTO NPHBOAHT K OGP230BAHHI0 KPH-
CTaNIHYecKRX oGnacreli.

5.3. IPHPOJA COPSIIHOHHDBIX NPOLECCOB

5.3.1. HOHHLIN OBMEH

Hafyxmu#t B BOJe HOHHT HaXOJNTCA B COCTOSIHHH IUHAMHYE-
CKOrO paBHOBecHd cO cpefoi. Boga nporBKaeT B Hero ua oxpyxa-
IOILETO PACTBOpPa M YME@HLUIAET KOHUEHTPALHIO OOMEHHBAEMBHIX
IPYNn H NPOTHBOHOHOB. OAHAKO, NMOCKOJBKY CKEJNET HOHHTA, T. €.

NPOCTPAHCTBEHHAR CIIHTAaA CTPYKTYPa, HEPACTBOPHM, NPOLELC Pac-.

TBODEHH [OCTHI'AeT JHUIb CTaAHH OrPAaHAYERHONO HaOyXaHWA.
B cayuae opranMyecKHX HOHHTOB C 37acTHYHOR CTPYKTypoH obe
STH TEeHNeHUHH O0GYC/JOBJHBAIOT MOABJNEHHE NABIEHHA HAOyXaHH.
Ecnu B pacTBOop R06aBAAIOT HOBHH SJEKTPOJHT, TO HOBHE H YXKe
TMPHCYTCTRYIOMIAE B CHCTEME HOHB  IepepacHpeleNqioTcsi MeXLy
STHME IByMs ¢a3aMH B COOTBETCTBHH C NPaBHIAaMH JORHAaHOBCKOTO
paBHOBeCHH, T. €. B YCJHOBHAX TePMOJHHAMHUECKOTO pPAaBHOBECHS
CHCTEMAa JNOJIKHZ OCTAaBaThbCA JMEKTpoHefiTpaabHol. O6Men HOHaMB
OIHHAKOBOTO 3apsfia A u B (¥HZeXCH { W 0 COOTBETCTBYIOT HOHH-
TY H BOAHOH ¢dase) onkcHBaeTcs BHpaxeHHEM

A4 B, =% B4 A,.

o (B.1)
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B npusnHpe B TAaKOH CHTYaUHH A/ ONPEAENEHHA KOHCTAHTH Tep-
MOIHHaAMHYECKOTO PABHOBECHA NPHMEHHMO CJefywllee COOTHOIIE-
HHE:

Nﬂhnuﬁmuw TPL\TPL —WLV svwm.ch dbdeQV.

2370 COOTHOWIEHHE HMEeT OTDAHHUYCHHYH) NPHMEHHMOCTL B CHIY
TOr0, YTO HEH3BOCTHH KO3()(QHUMEHTH AKTHBHOCTH y; B HOHOOOMEH-
#o#i ¢aze, Kak npaBuac, Doap3yloTcs JHIIL KOHCTAHTOH KOHIEHT-
pauuu (ko3ddHUMeNT CeNeKTHBHOCTH), BCJHYMHA KOTOPOH 3aBH-
CHT, HANPHMEp, OT creneHH oOMeHa H OT HOHHOH CHJILl SJIEKTDOJH-
Ta. JleTalMbAYI0 KAPTHHY CENEKTHBHOCTH OOMEHa AT JAHATPAMME
pasHoBecusi (cM. mpuMep Ha puc. 5.6). Cpoicreo K HOHAUTY ofpat-
HO NMPONMOPUHOHAALHO DaJHycy FHAPATHPOBAHHOIO HOHA M NpPOIOP-
UHOHAABHO ero 3apany. Juas CHIBHOAHCCOUHHPOBAHHBEIX HOHHTOB
HAOMIONANHCHL CAEAYIOIMe paAB celekTHBHOCTH: BaZt>Pbi >
>Sr2+ >Ca >Ni+ =Cd* >Cu¥ >Co¥* >Zn* >Mg?h
TI+> Ag+t> Cu+> Rb+¥> K+ >NH,t*> Nat>Lit; narpar>
>50,2- >okcaaar >I" >NO;~ =>Cr0;#~ >Br- >SCN-—>
= Cl->dopmuar>F—>anerar.

CKOpOCTb HOHHOrO OOMEHa peryampyercs 3akoHaMH AnddyssH.
Iipu sToM caexyer yunTHBaTL AHGOY3HIO B PACTBOPE, CKBO3L IIEH-
KY NMUAKOCTH Ha HOBEPXHOCTH JaCTHUBI H CKBO3bL me%NEu}O HOHO-
ob6mennyo haay, CkopocTs ofMeHa OmpeleIaeTcs B OCHOBHOM JBY-
ML HOCACATHMID CTAHAMH; Ha CHALHOAHCCOUHWHPDOBAHHMX KATHOHH-
Tax HpH KoHUCHTpamuAx Medee 5.107% r-uom/nm ckopocTs o6MeHa
olipeaeasercs BTOpPOH cTajneldl, a TNDH KOHIUEHTPAUHAX  BEHIIE
0,1 r-von/a — TpeTbeit cTagueil.

5.3.2, MPOIECCH, OO——_quoV_AHCw_OE:m HOHHBIA OBMEH

B npeapiaymem pasiese paccMaTpHBanach SJIeKTPOCTATHYE-
CKaf CcHJA TMPHTSHKEHHsS MeXJY JHCCOUHHPOBAHHLEIMH HOHAMH H
YHKUHOHAJLERIME TPYNNAMH HOHHTA. B mpouecce HOHHOrO o6Me-
Ha NPOMCXOAHT MHepepacnpefeleHHe HOHOB; OHO He BH3nBaeT 00-
PasoBaHHs KOBaJNeHTHHX CBA3¢H, W IOTOMY HE COTPOBOXIAETcH
3amerHsiM BHAeaenHeM Temna. OfHako OGOJBUIHHCTBO COPOLMOH-
HHX [POLECCOB HAa HOHHTAX CONpOBOXKAaercd 006pasoBaHHEM [O-
JIONHATEABHBIX CHJI CBA3HBAHHA. B mpomecce o6MeHa OpraHH49eCKH-
MH HOHAMM Ha OpI'aHHYECKHX HOHHTAaX BO3HHKAIOT JHCIEPCHOHRHEE
‘B3aHMOIEHCTBHSA MeXAy HEHOHH30BAHHBIMH OCTATKAME, T. €, HOH-
Huifl o6MeH cOmpoBoxzaercd (Hamueckoil axcoplnueir. [daa caa-
GOKHCAOTHHX H CcHAaGOOCHOBHEIX HOHHTOB MOXeT Habawmgatbes
BHOJAHE OTUET/IHBAS 3ABHCHMOCTh cenexTHBHOCTH ot pH, obycnos-
JiedHass o6pasoBaHHEM HOHHHIX 04D OGMEHHBAEMHX TPYNN C HOHa-
vy H+ uam OH-.
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Puc. 5.6. Tlpumepn usorepM o6Mena xatHonamn (a) u anuoHame (6) Ha DHATpaM-
) MaxX pasHOBECHS.
@ — ofMeH Cutt — Nat+ Ha cyabdupoBaHHOM KaTHOHHTE Rayskc GO NpR DAa3NHIHBIX KOHIeHT~
panuax [194]; 6 — ofmen Cl-—SO#~ #a CHILHOOCHOBMOM AHHORMTE AAYSKC 2 npm PASTHIRMX
KoHDeHTpalHax [225]. Ha ofenx nmarpaMmax JIaHK HOpPMadbHbie KOHNEHTDAINH HCHOB B
: HoHoOGMeHnoft dase (opmuEaTa) b pacrBope (aGcmmeca), .

b

HOHOOEMEHHAS MGOE.H.OHFPDNM. 4% .

Ipr cop6uun MIUOro3apsfiiblx KaTHOHOB Ha (eHOJCYIbdhOon0~
BHX, $eHONK2PGOKCHIBHRIX H KapOOKCHIbHBIX KaTHOHHTax ofpasy-
IOTCH KOMINJIEKCHEIE CBA3H. [IpH 9TOM MOMeT HOJHOCTBIO H3MEHUTh-.
s NpEpoaa mpomecca copbud. Ha OCHOBHMX AHHOHHTAX TsIKe-.
JIEIE METAMIE MOryT 06pasOBHBATE CBA3H C aMHHOTPYNHAMH, Ha-
TPHMED MOTYT 00Da30BLIBATECSA XEIATHBIE COENHHCHHS,

O6pasoBanne BoZOPOAHHX chs3ed MEXAY THAPATHOH o6oJaou-
KOH KaTHOHOB M OGMEHHBAEMOik TPYNNO# NPHBOAHT K O6palIeHHIO-
PAlla CEIEKTHBHOCTH KAaTHOHOB INEJNOUHBIX METAJJIOB, HOJYYEHHOT O
Ha KATHOHHT2X ¢ KapOOKCHIBHHIMH HaH (GochHROBEMU TPYHIIaMH,.
2 ANA CYNB(HPOBAHHBIX KATHOHHTOB TIOC/EOBATEABHOCTD KATHOHOB:
coxpansercs. OTMEYeHHbIe BHIUE NPHMEPM HAGJIOIANHCh KAK AHO-
MaJ/JHH B NOBENEHHH HOHHTOB OOHIUHHIX THIOB. B HECKOMBKHX cay-
YaAx STH HaGMOXEHHS TOMOAH JIOJYTIHTH COPGEHTH c 3apanee 3a-
AAHHBIMH CBOHCTBaMH,

5.3.3. COPBUUR AM®OTEPHEIX HOHOB
O. MUKEIl

AMHHOKHCJIOTH, NENTHAH U ApYrHe aMdoTepHhle COSIHHEHHN B
AHCCOUHHPOBAHHON (HOPME B BOAHLIX PACTBOPAX HAXOAATCS HCKJIO-
UHTENIBHO B BHAE aMOOTEPHBHIX HOHOB. 3apsl 3THX HOHOB MOKET
MEHATECA B 3aBUCHMOCTH 0T pH cpeast. CooTsercrByomue coor-
HOINEHUA NPHBEAECHB B TalJ. 5.2. B BHAe WBHTTEpP-HOHOB, T. €. HO-

‘HOB ¢ 3apafamMH oO0HX 3HAKOB, aMHHOKHCJIGTEI CYLIECTBYIOT TOJIb~

KO B HeHTpaspHOR cpefe. B xucioi Cpefi¢ NOAABJAETCH AHCCOUHA-
UHS KAPOOKCHIILHOH TPYNNL M aMHHOKHC/IOTA BEAET CeBs KaK Ka—
THOH, @ B INENCYHOH Cpefe HCKIIOYaercs NpOTOHHpOBanHe ¢ 0fpa-
SOBaHHEM aMMOHHMEBOH TIDYNNH H IBHTTED-HOH MPEBPAIACTCH B
anHod. Cremeds IHCCONHAUHH ONDPENSJSIETCS KOHCTAHTAMH IHCCO-
nraun pK; v pKy, 3aBHCHMOCTE 9THX BEJHUHH OT pH Beipamaer-
CA_ypasHeHHaMH Xenaepcona-Xacceapbanpxa. Beamydna pK —3aro
pH, mpn xortopom cooreerctsylomas Tpynna AHCCOUNHPOBAHA Ha
50%. HaosnekTpHyeckas Touka p/ npexcramasier coBofi cpeanee
apHdMeTHYECKOE KOHCTAHT AHCCOUHANMH. Ecuan paccMaTpuBaTh
TIPOUECC KAK YHCTO HOHHHA OOMEH, TO CTENEHb CBA3HLIBAHHS  AMU-
HOKHCMOTH C KATHOHHTOM B KHCJIOH Cpelle ONpefensiercss BeJHUH-
HO# DK); cTeneHb cBA3HIBAHHN AMHHOKHCJOT HA AHHOHHTAX B e~
AOTHOH Ccpejle ONpeseNAeTCs COOTBETCTBYIOMMMH BeHUHHAMK pisa.
OTa TeopeTHuecKas 3aBHCHMOCTL HApyllaeTcs APYTHMH COpOHHOH~
HBIMM IpOLEcCaMH, OGYCJOBNEHHBIMH B3aHMOACHCTBHEM GOKOBHIX
uenell aMHHOKHC/IOT HJM MENTHAOB ¢ MaTPHUEd HONHTA. ANANOrHu-
Hasfl 3aBHCHMOCTb HAGIIONA€TCHA NMPH AHCCOUHANHM: H COPOLHE KOM-
NOHEHTOB HYKJEHHOBHX KHCJOT. Bonee noapo6uo OUCCOUHALHA
cop6il¥a aMpOTEPHEX HOHOB Ha HOHHTAX ofcyxaalorcs B pabo-
Te[122]. : S : : -
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Tabauya 5.2

DNeKTPOAUTHHECKAS AHCCOUMALHS M HOHOOGMEHHA copbuna -,
" ueATpAJBHLX TENTHACE ¥ AMUHOKHMCHOT

H,NCH(R,)CONFICH(R,)COOH. S

Ez%oom:
A . .
pPKe— R pK: | N
2wk - =5 00"
+HNCHCOOH == Ezmmnoo o HNCHC
m_ : R . . R
~Cpena .
Kucaas HeATpaBHAA ‘ockoHas

) ’ K . PKy
KATUOH === 1iBUTTEP-MOH, === AHUOH
COPGHpOBAaRHHI HA

KATHOHHTe : ! "
K coorsercteyer —COOH =—= —CO0 +M~
K, cootpercteyer —NH,+ === —NH, -+-H

AHHOHHTE

- [—NHg

Vpaesenua Xexgepcora-Xacceasbanbxa
H pH = pK; + log ([—COO~}/[—COOH])
pH = pK, + log ((—NH,)/[—NH;*])

HsosnexTpudecKas TOUKA
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$.4. OCHOBbI MOHOOBMEHHON XPOMATOTPA®HH
§. IUTAMBEPT

5.4.1. XPOMATOTPA®HUS HU3KOMOJIEKYJIAPHBIX "
COEJHHEHHA

EcaH pacTBOp HASKOMOJIEKYJNAPHOTO COENHHEHHA maw%m_wwﬁ.”_mnw
KOHTAKT ¢ HAOYXUIEM HOHHTOM, TO Ha HROHOOOMEHHO base was-
meTcA mpouecc copOusH OTAENBHBIX KOMIOHEHTOB pacT ua. ko
Topmit Gyader IPOAGIKATLCA 0 TeX HOD, nozw Mwmwwmmwmwavchhu

: 0 NpOIecca MOXKH ;

ecHe, CeleKTHBHOCTL 9TOT i _

Mwwﬁm.a.mmmm xpoMaTorpaHuecKhx pasjieJieHHli Ha OCHOBe obmHx

HOHOOBMEHHASL XPOMATOTPA® s B T Uz

:vmm:x:ou.=vmzm=mmzzxmwh3§xm§mx xpomartorpaduu (cM.
43, 162]). _

Han6oaee tunuynmii IPHMED MOHOOOMEHHOH XxpoMaTorpadpd —
PasleNeHHe HOHOB B COOTBETCTBHH C HX CPOJCTBOM K HOHOOGMEH-.
HEM rpymnam. Cammifi crapeit Meron dbpouTanenon XpoMaTtorpa-
bHH obiragaer AHINIL HeMHOTHMH npeHmMymecTsaMd. Jlyunine pe-
3YJNBLTATH JA€T BHTECHHTENbHASA Xpomarorpadus, OZNaKO HauGo-

- iee a(HEKTHBEH MEeT0] NMpOSBHTENBLRON xpomarorpadun, HeGoap-

lIoe KOIHYECTBO cMecH HOHOB B u C, o6nanaomux Gompuriy cpoa-
CTBOM K HOHHTY, BBOJAT B KOJOHKY BMECTE C HOHAMH A, oGrapa-
IOIHMH MaJXHM CPOACTBOM K HOHHTY. Benuunna BBOAMMOR IpoGee
NMpeHEeGPEHMO MaNa N0 CPABHEHHIO C MOHBIM OGLEMOM KOJOHKH.
SnoApoBanne BeayT HonaMH A. Pasgeneuue onpenensercs KO-
tunuenramu pacnpezencuus ¢(B) u K4(C) mim tdakTopom pas-
Aeqenust Kq(B)/Ky(C). Kosdpduuuenr pacnpeneseHts — 3to OT-
HOIWI€HHE KOHUCHTPALMH HOHOE B HOHOOGMEHHO ¢dase H B pacTBo~
PC, OTHCCEHHOE K MHJAMAHTDY PacTBOPA H K IpaMMy (cyxofl Mac~
CH) HJIH MHJJIHAHTPY HOHOOGMEHHON ¢assl. IlpH caumkoM 60J1p-
mom Kg, Hanpumep Goaee 30, XpOMaTorpaduueckne 30HL paciaH-
PAIOTC H yBEJHUMBAETCA BDeMsi, HEOOXOZHMOE s pasjaenenns..
DTOTO MOXHO H30eXKAaTh, MEHSS B [ponecce aMIOHPOBAHHA TUCKPET-
HO MJH HEPEPHIBHO KOHIEHTDPALHIO 3II0€HTAa (IPALHEHTHOE SJI0H-
PoBanHe). ONTHMaJbHOE pa3leneHHe AOCTHTAETCN B PaBHOBECHbLIX
YCAOBHAX, TIOSTOMY GaronpuATHOe BJIMSHHE HA NPOLECC OKA3bl-
BaeT yMeHbUICHHe Pa3sMepa 3epeH HOHHTA, MOBLIICHHE TeMIepaTy--
PH H ONTHMaJbHAA CKOPOCTb NOTOKA MOABHKHOM (hasnl (BCe aTtw
MEPBI CMOCOGCTBYIOT NOCTHIKEHHIO PABHOBECHOTO cocrosinHa). Paa-
MED 3€peH MOXKHO YMEHBIIATH JHIIb 10 HEKOTOPOrO Npefena, Ko-
TOPHIH 3aBHCHT OT MEXaHHYECKOA TPOYHOCTH CJIOF HOHHTA; IPHYEM:
TpeOOBAHHA K CTaGHAbHOCTH (POPMH 3epeH OCOOEHHO KECTKH, Kor-
A2 3MIOEHT MPONYCKAIOT Yepe3 KOJOHKY HOJ AEHCTBHEM H3GHITOY-
HOrO JaBJeHHA (MHOTJ2 N0 HECKOJBKHX JeCSTKOB armocdep). Cre-
flenb CIIHBKY HORHTOB AO/KHA GHITh AOCTATOUYHO BBICOKOH, UTOOLE
HX OGBEM OCTaBaJCAd HEU3IMEHHBIM, HIH 3TO JOJIKHB GLITh Maxpo-
NOpHCTHE HOHMTH. BiaronpusThoe neficTBHe OKa3zMBaeT yBeaHue-—

- HHE CKODOCTH NOTOKA 3JI0EHTA B KOJOHKE, CNOCOGCTBYIOLIee Gonee:
'PABHOMEPHOMY PacnpeleeHHio NJAeHKH IKHIKOCTH Mo NOBEPXHOCTH

8€pEH HOHHTA, HO CAHIOKOM CHJILHOE YBENHYEHHE CKOpPOCTH MOKer

- 'YBECTH CHCTEMY H3 ONTHMAJBHOrO PaBHOBECHOr0 COCTOSHHA., Bean-

HHHH KO3((HUHEHTOB pacHpe/ie/eHHS 3aBHCAT OF COCTARA 0~
GATA, B HX MOXKHO DeryAHpOBaTh B, 3HAUHTEJNbHHX Npefe/ax, Ho-

- 6aBJAs KOMIIEKCOOGDA3YIOmHe KOMIOREHTH, HallpUMEP, NPH pas-
. AGTEHHH JaHTAaHAAOB C ITOH IEJBIO HCIIOAB3VIOT

OpraHHYecKHe
OKCHKHCJOTH.

Kpome co6crsenno mommoro ofMena, B npouecce HOHOOGMEH-
HOre: XpoMaTorpadupoBanHus BO3NHKAKT M. JPYrHe B3AHMOLENCT-
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; E - . -
pHl ¥ HOuHOA cHie. DTa AecopOuUUA NMPOHCXOJHT N0 NPHHUHAY <BCe

GeCKHX KHCJOT PEIIAlOUylo Pojb HCpAeT $usuueckasn adcopbyus HAH HHYETO»: Oesok JHbo I
: : OJTHOCTBIO CBS
ruapodioGuLx acrel Morexya wa Marpuue nomnra. Ocoast mpu- . 3IHOHpPYeTCH, JHOO MDH HESHATHTENBHOM mmww%wmwﬁ% ﬂaﬂﬂmmma e
pomarozpaduu 8 800- HOCTBIO BHICBOGOXIAGTCS H COBEDINEHHO He %hmw%@ﬂmmgmmmwmw-

pust. Tak, HanpuMep, B IPOLEcce XPOMATOrPaQUPOBAHKE Oprani-

POAa OPraHMYeCKHX HOHOB HCIOJ/BL3YETCHA 8 X *
so-opeanuxeckux pacrsopureasx. IIpy TPOBEACHHH TAKOrO XpoMa- % ToM. B pe3yasTate B
TorpagHpoOBaHHA COAEPAKAHNE BOABL B HOHHTE GoJple, YeM B OKPY- M Hax mo:memﬁ_m :womnxﬂﬁﬂﬁ%ﬁ%mmmmw%mww S T 30-
#amueM pacTBOpe, H BEJIHUHHA Kya uaMensieTca B cropony, Gia- b4 BECH#, KAK B OOBIMHBIX x@ozmeo%m&maonmm COPGUHOHHOTO paBuO-
FONPHATCTRYIOWYIO Gosice THAPOQHILHEIM MOJIEKY/1aM. Boaopactso- iy My s xpoMarorpadupoBaHHs mw_noxozoamﬂ fniponeccax, H HO3TO-
PHMBIC HEHOHHEE OPTAHHTOCKHE COSMHEHHA DASAGIAIT HA HOHH- 2 JOB He TPeOyIoTCH IJAUHHEE KOJOHKH. [Ipm :?%mzx HOJIHTIENTH-
Tax METO/OM. 8blCALUBAIOWell xpomaTopapulL. DTIOCHT NPH STOM £ €HTHOM 3JIOHDOBAHMH IPOHCXOXHT amE% nwo,_,n% DETHOM WK IpaaH-
COJEPIKAT CHJbHBIA 37E€KTPOJHT, KOTOPHIH BHITECHSET, HAIpUMeEp, OTAEABHEIX G€1KOB, COPOMPOBAHHBIX Ha CJOe m:m:mmn D KL
CNUPTH H3 BOJHOH (ask B HOHOOGMEHHYIO. HounsoBauuuie coeaH- Ilpu BuGope ycaOBHA Aan xpomaTorpad OHOOGMEHUHKA,
HEHMS MOMKHO OTAEJIATh OT HEHOHH3OBAHHHIX METOAAMH UCKAIO4E- THBAKT H303JEKTPHYECKYIO TOUKY H u\nqwma%%%%ammﬂm Genkos yun-
HUA uona wian sadepacku uona. IlepBHE Mero] OCHOBaH Ha JIOH- SNEKTPHUCCKOH TOuKe P/ GeNIOK COAEPIKHT ORH b Oeiios. B3 u3o-
HAHOBCKHX B3aMMOJAefcTBUAX HOHOB C CHAbHOJIHCCOLHHPOBAHHBLIMH OHHBIX H  AHHOHHEIX TPYI, H cOpOnMs Ha mw HAKOBO€ YHCJO KaTH-
MOHUTAMH (HCKJIOUEHHE) H HEHOHHHIX cOEHHEHHH ¢ MaTpHLeH HO- MHHHMAJIbHA, weemxazm:m.m copbuns Tpou IPOOHIBEHLIX HOHHTAX
uura. [IpH HCMOAB30BAHHH BTCPOro METOAA NPHMEHAIOT crenHanb- PH, xoropuifi mo kpaiineir Mepe ma oh% %xo.hme JIHIIb NPH TaKOM
dple MOHMTHEL (TaK HA3HBAEMble CTPYKTYPH THIIA «3Medl B KIETKE, Befler ceds Kak KaTHOH) MJM Ha o.,EQ mwﬁm\__mmmmw Mermbile (Genok
CHHTE3UpyeMble NyTEeM NOJHMEpH3alHH aKpUJIOBOA KHCJOTHL B MaT- neT celsl KaK aHHOH) BejHuHHE pl npu meﬁ% OJIBINE (6enok Be-
pHIE CHALHOOCHOBHOTO AHHOHNTA), KOTOPBIE YAEPKHBAIOT BCE HOHBE TBOpa {Hanpumep, p=0,005—0,01). ITosToM wm%ommo: cuae pac-
BJIEKTPOMUTA H HCEJIOUAKOT HCHOHHBIC BELICCTBA. GeaKH MOXHO xvozmacﬂwmem@..omm? Ha mwmmo% JaCTH pH << p/—1
B nnTepaType OMHCAH PsAj METOAMK paGoThl ¢ HOHUTAMH, CHH- pH>pl/+1—na aumonnrax. Huxumit npegen =aﬂr asB .oa.__moam
Te3UPOBAHHBLIMH <110 Mépke». Perynupys NOPHCTOCTb, MOKHO noay- MOXHO [PHMEHATh CcyApdUpOBaAHHbLIE E:w o p*ti, N0 KOTOpOro
4iTb copGenTsl, paboTaioliue M0 NPHHIHIY MOACKYARAPHROIX CUT. THOHHTH, pased npumepno pH 2, a sepxuni chatuposamisie Ka-
HeopraHuueckie KaTHOHOOGMEHHHKH wabasuThl NPHMERAIOT JAA TOB cocraBmasier 9,5. Nmmmoxnmazmzm xmw:omwenvmbg Sy
pasaenesus MeTHJA-, AUMETHJ- H TPUMETHJIAMHHOB, a HOHOOOMEH- MenHMbl B HHTepBage pH 4—10, uto or mmxaﬂ :@mﬂmmmnx: opr-
Hple CMOMBI — IJA pa3IeNeHHss OPraHHYeCKHX kpacureneli. Meusan HX HCIOJL30BAHHA B xvozmqo%mmomm. wzm% mommme SOSMOMUOCTH
QyHKuHoONaJbHbBE TPYNILL B NOAMMEPHOH MATDHIE, MOKIO M0Jy- . YCTOHYHBOCTBIO JAHHOTCG GE€JKa B STHX mwmaxnmnmmm anmbmammeou
HEMH ceofictBamHu, Xeaaroolbpasy- HJA ADYTHMH JIOCTATOYHO BaXKHLIMH COOGpPaKEHHSMU WNMHMM@%M

YHThH MOMHTH C CAMBIMH Pas/iHy
10LIHe NOJHMEPH NPHMEHSIOT B xpoMarorpaduu AJs pasfieneHHs
HOHOB METAJJIOB, AHMOHHTHL B GHCYAbGHTHOH (opme— Ajs. pasie-
JieHHsi aJbIErHI0B, a TMOJHMEpH ¢ BOCCTaHAB/IHBAIOMHMH rpynna-
‘MH — 3J€KTPOHOOOMEHHHKH, OKHCAHTENBHO-BOCCTaHOBH TENBHEIE
CMOJBl — 0J8 «BOCCTAHOBHTEJ/IbHOMH» xpomarorpaduu. B sTHX npH-
Mepax HOHOOOMEHHAsH xpomaTorpadusa BHCTYHAeT B KauecTse 06-
ero xpoMarorpaduuyeckoro Meroaa, B KOTOPOM HCIOMB3YIOTCA
B3aUMOACHCTBAS MEX1y MAaKDOMOJIEKYISAPHBIMH COSAHHCHHAMY H
HHSKOMOJEKYIAPHEIMH KOMIOHEHTAMH. :

w“.mam :mn%mmammmm K H303MeKTPHYECKOH TOUKe cnocoGeTByer Ae-
mzﬁmwﬁﬂﬁghﬂwﬂo 4acTo ﬂ_m SAICHPOBAHUA He TpeGyerca H3IMeHAThb
dHIHHY pH; B OGoaplunucree ca .

. yiaeB JNOCTATOY!
NOBHINATE NHCKPETHO HAH HENDEPHBHO HOHHYIO CHIY 3.0 *wo
mux GydepHuX PACTECPOB, Honpyio-

qnovswv HOHOOOMEHHOH XpomaTorpaduu paccmarpupaercs Ilo-

, wﬁﬂﬁwﬁ u OpuxaynaoM [156], Hosotuum u corp. [136, 137], a rak-
paxaeM u Bopoccom [6]. IlpakrtHueckue wmmozmmhmﬁ.: npu
sonarcs B paborax [149, 207]. pE

'5.5. OCHOBHBIE XAPAKTEPHCTHKH HOHHTOB
f. INTAMBEPT

- Pa3paGoTano: HECKOJbKO METOLOB ONPENe/eHHA TAKHX Xapak-
uw_mn._.m_ﬂ :omoomzmmmmmm“ KaK pacnpelejeHHe WacTHIL o pa3me-
paM, Macca H 00beM, crnocobHOCTE K HalyXarmio, OGMenHMe CBON

5.4.2. XPOMATOTPA®HUS BEJIKOB
0. MHKEL

Honoo6mentas xpoMmaTorpadus aMpOTEPHLIX §eaKoB HpHHIH-
[HAMLHO OTJIHYAETCA OT XPOMATOrpadMH aMHHOKHCJAOT H HH3FKO-
MoJeKyaspubix menTHAoB. Kak mokasan Tuseauyc [211], oxa oc-
HMOBAHA HA CENEKTHBHON AecopOLHH H3 HOHHTOB IPH ONPELENCHHHX

§ -
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CTBa, T'HAPOIHHAMHUECKHE XaPaKTePHCTHKH CJOA HOHHTA. B KOJIOH-
Ke H cnoco0HOCTE K AJuTesnbHOMY (ynxuuonHposanuio (cM. {188,
190]). K nanGojee BamHWM XapakTepHCTHKaM OTHOCHATCH OOMeH-
Hast €MKOCThb, KpHBasi THTPOB2HHS, IJOTHOCTb, HAOyXaeMocCTb, &
TaxKe paaMep H (opMa uacTul, ECIH paccMaTpHBaeTcs KaTHOHHT,
To Mccaenyerca ero Ht-dopma, ecan caaboocHOBHHI AHHOHHET, TO
OH-«popma, u ecan CHIABHOOCHOBHHEH anHOHHT, To Cl™-(hopMa.

5.5.1. OBMEHHAS EMKOCTh

EMKOCTh HOHHETA BHpaXxalwT YHCAOM MUIIHIKBHBAJIEHTOB
(M3KB.), NPHXOAAMIMXCA HAa IPaMM CYXOro HOHHTA MJAH HAa MHJLIH-
JHTP NOAHOCTBbIO Habyxinero wounta. IIpH onpegeneHsr nNoJHOR
O6MeHHOR eMKOCTH HOHHTA YCTAaHaBJHBAIOT COJepiKaHHE B HEM
Bcex oOGMenuBaeMBIX Tpynn. Jaa 3Toro HCnoab3yOT HeGOMbIIHE KO-
JIOHKH, HAnpHMep UeHTpH(]yMXKHHe KOJOHKH THNA [OKa3aHHOH Ha
pHc. 5.7, HAH BOPOHKH ¢ 6YMaxKHBIMH QHJIbTPAMH.

Hoaxan emxocrs xaruonura. Ipumepro 2 Ma cMonuw B Ht-¢op-
Me NpOMBIBAIOT Ha BOPOHKe HAH B KojoHke 100 ma 0,1 n. pactso-
pa ruapoxcuia uatpus. PuapTpar cobupaloT B MepHOH KoJGe
(250 MJa) BMecTe ¢ 3TAHOJOM, KOTOPHIM NOCJE (HALTPALLHA BHIMBI-
BAlOT H3OHLITOK IIEJOYH, H JAOJHBAIOT /0 MeTkH Bojofl. HMs6mToK
1es0uH onpeaensaoT THTpoBaHHeM. [loc/ie 3TOrO CMOMy pereHepH-
pPYOT 2 H. CONAHOH KHCJAOTOR H IOBTOPAIOT ONpejeseHHe HEeCKOJb-
KO pas A0 NIOJHOTO COBMAajfeHHN Pe3yJbTATOB TUTpOBaHu#. [lanee
HonuT mepeBoAar B HT-popMmy H ycTaHABAHBAIOT €ro Cyxyio Mac-
cy. ITo peayabtaTaM oNpeieNeHHs BHYHC/AIT €MKOCTh HOHHTA B
M3KB./T CyXOro HOHHTA,

Moanas emxocrs anuonura. IIpumepro 2 Ma cmoan B Ci—-dop-
Me (ec/iH HccliefyeTcsi CMaGOOCHOBHHIE — AHHOHHT, MOCHEAYIOMANA
LMK NPOMBIBKH BeJIyT STAHOJAOM BO H3GeXXaHWe MHAPONK3a) IpO-
MBBAIOT, KaK ONHcaHo BHue, 200 mMa 4%-Horo pacrsopa cyanda-
Ta H4TpHMdA, cOGHpAlOT (GHALTPAT B MepRAYH  KOAGYy eMKOCThIO
950 Ma M HOJMBAIOT BOAOH A0 MeTKH, OmnpeleadanoT coaepxkanue
XJOPHA-HOHA B aAMKBOTHONR HacTH PacTBOpA, PEreHEPHPYOT CMOJY
2 H. CONARON KucAOTOM 10 TEX MOpP, IOKa OHA He OCBOGOAHMTCA OF
cy/MbdpaT-HOHA, M TOBTOPAIOT ONpejesienHe HECKONbKO pas. [locrme
storo cmoay nepeeopsr B Cl--¢opmy n BHcymmBalor. Pesynerar
BHPAXaloT B M3KB./T cyxoil cMoan B Cl—-dopme.

Mepa KHCJIOTHOCTH HJIH OCHOBHOCTH HOHHTA — OTHOCUTEAbHAR
06MEHHAA eMKOCTH, KOTOPYIO OMPEAEAI0T NYTEM Pa3jOMkeHHA pac-
TBOpOB Hefitpansubix cose. Katuonwnr B Ht-dopme obpabarnipa-
10T 1M pacTBOPOM XJOPHAA HATPHA M THTPYIOT B (QHIBTpaTe RH-
CBOGOKACHHYIO KHCIOTY. EC/AH HCCHeAyeTcs aHMOHHT, MOKHO 006-
paborate OH~-dopmy cmonni IM pacTBOpPOM XMOpPHAA HATPHA H OT-
THTPOBATh . BHAENHBLIeecss OcHOBanHe, COrnracHo APYrod MeTONHKe
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ﬁ_mwmu...noammzaaomnzo.aomwO_l.eo_uzmmo:thmhma,_,onmoww?
MeHNHO MOVIHYI0 H OTHOCHTEIbLHYI €MKOCTH. : -
IMpu pa6oTe ¢ MOHHTAMH B KOJIOHKAX BajKHOE€ 3HaYEHHE HMCET
€CMKOCTG Npopeisa», HIH 00CTynHas emkxocTs, wonuta. Ee onpepe-
AFOT B AAHHOH KOJIGHKE H B JAHHHX YCJIOBHAX, NPOBOJS HOHHLIA
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Prc. 5.7. Llentpupyxuas KOJOHKA AJA ONPeASNeHHS HAGYxaemocrH wonnta [189].

Z — XonoHKa; 2 -—- IpRTEpTas CTeKTsHEHas Npobka 14/23; § — xoamagox c OPHTEPTHIM CTERASH-
HeM masdom 14/23; ¢ — BTYAKa Ha KycouKa deHoaGOPMANbISrHANAMHHATA; 5 — KORAYSCKHIE
fepexoAunK I: 10; 6 — MeTadnHuecKan Kancy/fa NeHTPHQYTH; 7 — MeHaf TpYySKa ¢ OOKOBHM
OTBEPCTHEM ANA BHIDABHHBAHMA A ABJACHHS; § — KaHAJA B JaMHHATHOA BTYJKe AAA BLEIPABHHBA -
H#HA gaBAeHHA; 9 — TIPOCTPAHCTSO AJA OTHeHTPHPYTHPOBAHHOR BOAK; [0 — GYMaXHAA NOXOCKA,
olJerqaoman BEIAHMAHUE KOJGHKH NOCKe NERTPHOYTHPORAHAN; 1/ — NBONHAN NONHITHACHONAR
UnCHKA, NPefOTBPALNAKNAS NOTEPI0 BOEH B PE3yAbTATE HCNAPReHHA; [? — peayHOBOS KOMLID.

O0MeH  BIJIOTh [0 NHPOPHBA COPOHPYEMOTO HOHA (MOSBACHHH €ro
B 3J10aTe) H BHIPAKAIT OGKUHO 0OOBLEMOM CJI0S HOHHTA.

EMKOCTH HOHHTOB, MpHMEHSeMBIX B XxpoMatorpadMy, npHBese-
. HBl B Taba. 54—5.7.

5.5.2. XPHBLIE THTPOBAHHA

KHC/I0THOCTE HTH OCHOBHOCTH OGMEHHBREGMBIX IPYNN JIyYile Xa-
PaKTEPH3IOBATL HE OTHOCHTEJNBHOH €MKOCTBbIO, a KPHBHIMH pH-tur-
posanma (puc. 5.8). IToayuaT 3TH XpHBHE IJ7 HOHMTOB B H*-
g OH™-dopme (B COOTBETCTBHH C THIOM HOHHTZ), NPHUEM MOX-
HO NOJB30BATHCH IBYMS METOJHKAMIU, R

- B cayyae CHAbHOZHCCODMHDYIOUIHX HQHHTOB ¢ BRICOKOH O6Men-
HOf CHOCOGHOCTBIO, HANPHMED CHJBHOKHCJAOTHHX NOJHCTHPOJBHHX
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K4THOHHTOB, HOJIB3YIOTCHA NPAMBM NOTEHIHOMETPHYECKHM THTPOBA-
HHEeM (CTekJsHHBIA 37ekTpoR). Hanpumep, 1 r mabyxmero xatno-
HuTa B Ht-popMme oTaensor ot pacrteopa uenrpudbyrHpoBaHmeM,
JoGapasior kK HeMy 100 ma 0,IM pactsopa xaopuga matpHs 1
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Pre. 5.8. KpuBas THTpOBAHAA HOHHTA [188].

@)} THTpPOBaHHe KETHOHHTOB: [ — KATHOHHT ¢ OfMeRHBaeMol! deHOabHOR rpynnoit; 2 — aeman-
Hafl sefeHh — HEOPTAHHISCKH] KATHOHHT Ha OCHOBE AMIOMOCHIMKATOB: J — KapOOKCHABHMA Ka-
THOHHT; 4 — KATHOHHT ¢ CYABGOTPYNNaM¥, CBA3ARHLIMH C anncdbaTHICCKHME OCTATKAME; § —
" KATHOMHT ¢ cYAbGOIDYNNAMY, CBRaaHHEIMH ¢ apOMATHYRCKHMH OCTATKaMH.
6) THTpPORAEHE AHHOHHTOB: § — CAaG0OCHOBHON AHWOHHT Ha OCHOBE apoMaTHIeCKAX aMHEOB;
7 -~ cpefHeocnoBsHofl Ha OcHoBe HOMHAMHHOB; 8 — CHALHOOCAOBHGR AHHOHHT HA OCHOBE qeTaep-
THRHKIX coilefl NMPHAWAHA; § — CHALHOOCHOBHOA aHHOHHT Ha OCHOBE 9eTBEPTHYHHX cofiefl GeR-
SHJaMMOHHSA.

THTPYIOT B3BeCh M3 MHKpOOoperkn 2M pacTBOpoM ruapoxcuaa
HaTpua. IIpx 3TOM BaXHO AenaTh maysel nocje A0GABAECHMA KakK-
Aok nopuun (0,1—0,2 mna) pearenta c 1eM, uTO6H PeakuHa npowaa
NMOJHOCTBIO. N

‘B cayyae ApyruxX HOHHTOB MPOBOIAT CEPHIO OMpELENenKd ¢ mpo-
Gamu onHO# M TOM e MacCH, HO ¢ Da3IHYHLIMH TNIOPUHAMH THT-
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panta. Benmunny pH onpepensior nocie Toro, Kak B nepeMern-
BaeMoil CMECH YCTAHOBHTCH PaBHOBecHe, ECJH HOHHTH c1aGo HHC-
COMADPYIOT M MJIOXO HalyxaiT, s 3toro Tpefyerca 50 u.

5.5.3. INIOTHOCTb M HABYXAEMOCTb

1110THOCT HOHOOGMEHHBHIX CMOJ ONpPeReNsuloT JHGO B CyXoM,
AHG0 B HabyxweM COCTOAHEH. JINs 3TOro NPHMEHSIOT NHKHOMETPU-
HeCKHH MeTOA, HO ANA CyXHX MATepHaNoB HCHOIb3YIOT KUAKYIO
Cpely, B KOTOPOH HOHHT He HalyxaeT, HAaNpHMeD HePa3BETBACH-
HBIli YIJIEBOAOPOL, 2 AMA HAaByXUIHX HOHHTOB B KayecTBe ' Cpeknt
HCNIOJIB3YIOT BOAY H B3BEIIHBAIOT HORHT MNOC/E LEHTPH(YTHPOBa-
HHA.

Has cyxux H MaKpONMODHCTHIX HOHHTOB KPOMe HCTHHHOH MJOT-
HOCTH (B YIJIEBOJAOPOAHOM  cpeje) OHpenensioT u KaKyInylcs
noTHOCTh. [IpH 3TOM B KauecTBe cpeinl MCIOMB3YIOT PTYTh, KOTC-
pas He 3anoJHAeT MaKpomopH  BHYTPH 4acTHU. [lo 3navenusm
HCTIHHONH M Kaxymehcs IVIOTHOCTH MOMKHO BHUHCAHTD NOJHBIR
001L.CM MOP HOHHTA.

Tab6auya 5.3

Crenenn cinuBKH ¥ HAaGYXaeMOCTh CYALOUPOBARHLIX CTHPOA-ZHBHHUAGCHIONLHEIX
KaTnouutos [i44]

Crenenb cmusrn® Emawxmnkon;a CrelleHb CLIRBKH HaGyxaemocrs
2 3,45 10 0,83
4 1,92 15 1 0,59
6 1,36 20 0,48
8 1,04 25 0,38

. 2 Cremenn CIUMBKH XAPAKTEPH3YETCA NPOLEATHLIM COAepXaHHEM AHBHEHAGEH3ONa B CcMe-
CH ero Co CTHPOJNIOM B NipoOLecce NMOAWMEPHIAUHH MATPHIB HOMHTA.

6 HaGyxaemocte (W, R.}) XapakTepHayeTcs KOAMeCTBOM BOAL B IpaMmax, cpsaasBEofl
4 T coBeplIeHHO CYXOH CMOJIH NIPH €@ MaKCHMANbHOM HaGyXanuu. .

. Crnoco6HocTs HOHHTA K HabyxauHio uaume BCero BRIPAXKAIOT CO-
JEpXKaHHeM BOAH B INOJHOCTHI0 HAGYXILEH cMoJe, BHUHCAEHHOH B
m.%mzzmu BOABl B pacuerTe Ha rpaMM CyxoH oMoan (cM. taba. 5.3).
H36rTOK BOAN yHadAOT, LUEHTPHGYTHPYS HOHHT H BHCYIIHBasA €ro
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NOA BAKYYMOM [0 TeX IOp, [OKa Macca MOHHTA He mepecTaneT H3-
MEHATLCH, NpH Takod o6paloTKe CHALHOOCHOBHOIO AHHOHMTA TeM-
nepaTypa He A0JoKHa mpeBHmats 40 °C.
i,
5.5.4. PASMEP H ®0PMA YACTHIL

Pacnpesenenne 4acTHI[ HOHHTA 110 pasMepaM vYalle BCETO OMN-
PERAEASIOT CHTOBHIM aHAJIH30M  HOHATA BO BJAXHOM COCTOSHHH.
YacTHIB HOHHTA B BOJE Pa3edioT Ha (PPaKIUH ¢ NOMOINLIO CTAH-
AapTHOro Habopa CHT; mocjie 3Toro aunfo mamepsalor 06beME $pak-
IMA MEepHHM LIHAHHADOM, JHGO B3BEIIHBAIOT KX Iocjge UeHTpHy-
rupobanis. PesynpTaTH onpefiesieHHA 3aHOCAT B TabjHLY HIR
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Puc. 5.9, Unrerpansnas Kpusas pacupelfeieHns JaCcTHI HOHATA no pasMepau [188}

S — ¢parnus obpasna (%), opoureAiuad CKBosh CHTO; & — pasMep Aveldlxy cura, MM) J — 0T
naﬂnw_wun.mua:uuo_.o paaMepa 4YacTHIL bwo - dog%: u.l OTCNeT CAeRYiNlero pasMeépa JACTHIY

AR BHYHCTEHHS KosdumuesTa oAHOPOAROCTH Ko=d4qe: /d 009,

CTPOSIT KPHBYIO, COOTBETCTBYIOUIYI0 MHTErpajbHOMy Wi IaddepeH-
OHaJBHOMY pacnpefenenuio (pHc. 5.9). Pacnpejaenesse YacTHI NO
pasMepaM B TOHKOHIMEJbYEHHHX HOHHTAX ONPEeAeNsiOT N0 MHKpO-
dororpadun, Ilpu 31oM AJMA NOJNYYEHHA BOCOPOHIBOIHMHX pe3yJb-
TaToB HeoGxoauMa BHGOpka nopsaka 500—1000 wactau. Onmoepe-
MEHHO C 3THM MOXKHO OHEHHTh HENOCTATKH (OPMH uacTHI H oG-
HapyXHTh TPEIHHE H CKOAH B OTAENbHRIX YacTHHAX.

®opMy TaCTHI IPOBEPAIOT, HANPHMED, NYTEM ONpeNeseHHs CTe-
neHd BX cepHuHOCTH. BHCYIICHHHA HOHHT NOMElaloT Ha rJial-
KYI0 NJOCKYI) MOBEPXHOCTb, CJlerka HAKJOHEHHYIO K FOPH3OHTANH
(1:12), n onpeneasior HOMIO YacTHI, CKAaTHBAOUMXCA C TOH mo-
BepxaocTH. OfHAKO TaKas METOJHKa NPHMEHHMa JHMIL 114 TaCTHI
RocTaTouHo GOJBIUIONO pasMepa. _
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J. 5.6. NOATOTOBKA HOHUTOB
"~ K XPOMATOTPA®HYECKOMY NPOUECCY,
HX PETEHEPHPOBAHHE H XPAHEHHUE

- HTo6H xpomaTorpadMpoBauKe NpPOINIO YCIEUIHO, BCE NOATOTO-
BHTC/bHEE ONePalHH HEOOXOAUMO NPOBOSHTE CTOJE KE THLATEABLHO,
KaK H caM mpomecc pasienenus. [110xo pereHepupoBanHbI HAKM He-
NPABHJILHO NPHBEJEHHHH B COCTOSIHHE DABHOBECHR WOHHT MOMKET
HapyIMTh XOJ BCEX AaNbHEHLINX Omepauyii # NMPHBECTH K mOTepe
AHAJHIHPYEMOH NIpoGsL.

5.6.1. BLIBOP MOHUTA

Bu6op wmomuTa MOMKHO YCKODHTb, €CAH BOCIOJIB30BATbCH Tal-
JHU3MH, B KOTODHIX [PHBEJIEHH XAPAKTEPHCTHKH HOHHTOB Pas3jHu-
'HHX THHOB, HMEKLIHXCA B npojaxe (tabn. 54—5.7). Boxee no-
‘ApoGHuie TaGmHIbL nprBedeHsl B paGorax [5, 25, 118, 123, 139].
Has pasuenenus weopzanudeckux coeCuneHudl NPHTOAHBEL HOHOGO-
¥ MEHIBIe CMOJH (TabJl. 5.4) HIM HEOPraHMYecKHe HOHUTH (Tabn. 5.7).
#  Has xpoMmatorpagupoBaHHS HHIKOMOJGKYNADPHEIX HOHOTEHHHX Op-
2aHuYecKux coeOunenwid (aMMHOB M IPYCHX OCHOBAHHH, KMCJOT,
'AMHHOKMCJOT, MeNTHACB, HYKJEO3HAOB, ~HYKJNCOTHIOB) cJefyer
MOJb30BATLC HOHOOOMEHHBMH cMoaaMi. OJHAKO OHH HeNnpHroa-
HBl st avanansa OeakoB. buonoaumepor (Geikd, HYKJICHHOBbIE
KHCJROTH H HX BBICOKOMOJIEKYJAPHbIE (PPATMEHTH) MOMKHO YCIEUHO
PasfeasiTh Ha HOHOOOMEHHBIX NPOU3BOAHEIX HEIION03H (Tadu. 5.5),
HOJHAEKCTPAHA H arapoant (taba. 5.6). das BricokoaddekTHBHOR
KUJKOCTHOH XpoMaTorpa(pui GHONONHMEDOB NPENHA3HAUCHH! OHO-
TIONHMEPHbIE HOHOOGMEHHbIe NPOH3BOLHBIE MAaKPOUOPHCTOTO CTeK-
Ja (taba. 5.6A) u rHAPODHIBHEIE MAKPONODHCTHIE OKCHAJKHIMET-
AKpHAaTHHE NoJEMepn (Taba. 5.6B). .

CoenuHenHst OCHOBHOrO XapakrTepa (a Takxe aMbOTepHHEe KO-
HH B Ccn1aboOKHCIOH cpele) xpoMatorpaupyior B BHAE KATHOHOR
Ha KATHOHHTAX, & COEJHHEHHS KHCJOTHOTO XapakTepa (a Takke
-AaM$poTepHble HOHLl B C1a000CHOBHO!N cpefie) —B BHAEe aHHOHOB Ha
arnonuTax. Hns xpomarorpaduyecKoro pasAeqeHHS KATHOHOB HJH
‘@HHOHOB TIPEANOYTHTE/NbHO TNOJb30OBATHCH CHJIBHOKHCJAOTHBIMH Ka-
THOHHTaMH HIH CHJILHOOCHOBHHMH aHHORHTaMH. CJaGOKHCAOTHEHE
KATHOHHTH HJAH ¢1a600CHOBHHE AHHOHHTH HALlE BCErO NPHMEHAIOT
B CIEHHAJNBHBIX CAYYI4fX, HANPHMEP CeJeKTHBHOE HCKJNYeHHe oc-
“HOBAHHA HJAH KHCJIOT H3 pacTBOpa 6e3 OZHOBDPEMEHHOrO pasjoe-
‘HHS TMPHCYTCTBYIOIIHX B HeM coned W T. n. Amgorepusie 6uonoau-
epbl HIH HX (parMEHTH MOXHO XpoMaTorpadHpoBaTh HA CHJb-
H0- H CNa6OKHCAOTHHX KATHOHATAX, & TAKXKe HAa CHJBHO- H Caa-
OO0CHOBHHX AHHOHHTAX. BHOOp THNA HOHHTA ONpPEAENRAETCA H30-
JIEKTPHYSCKOA TOYKOA xpomaTorpadspyeMoro Marephaia (cM.
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PHPMA-H3TOTO-

Toprosad mapxa umqnm.nr E":a:o. qmnzz%qwﬁﬁﬂiom nﬂ,%wm.ﬂwﬂwﬂv. $opMa
TARULHE ‘
CubHOKUCAOTHYIE
AG-50, AG-50W|Bio-Rad CrapoabHan CeHsSO5~ H+
(maysxe 50, 50W)| (DowCh)
AG MP-50 Bio-Rad CTEpONBHAR CeHsS04~ H+
~. AmGepanr CG-120 | RoHa Cruposabhas
Buopexc 40 Bio-Rad deHoLEaN RCH,S0,- H+
(ayomnt C-3) (DiaSh)
3eokap6 225 UWS CrupoabHas CeHsSQy— Nat
(sepoauT 225)
Cpedrexucaornote
Bropexc 63 Bio-Rad CraposbHas CsH:SO5— Nat
(ayorer C-63) {DiaSh)

Las xpemarorpadun?

Tabauya 5.4

Crenend
CHIHBKEH

Dapua® n pasmep
9acTHO, Men

EMEocts’

MB3KB. /T

MSHB. /MA

Ycrofitnsoers &

Homycru-
Mufl HETEP~
Ban pH

m KAaTUuoRuTHL

[
2

10
12

16
i6

Meko-
TOPHCTLIH

8

ur, :50-—100
tr, : 50— 100, 100—200,
200—400
or. : 2050, 50—100,
100--200, 200—400,
. 400
m, : 20—50, 50—100,
100—200, 200—400,
400
., : 20—50
. :20—50, 50—100,
100—200, 200—400,
400

1. :20—50

|u. :50—100, 100—200,

200—400

¥, :60-—-100, 100—200,
200-—400

m. : 100—200, >200

y.;20--50, 50--100,
100—200, 200—400,
400
ur.: 14--52, 52100,
100-—200, >200

m. : 14--52, 52—100,
100200, 200
oI, ; 14--52, 52--100,
100—200, =200
ur,: 14—52, 52100,
100—200, 2—200
o, : 14—52, 52—100,
100--200, 200
ur.:14—52, 52—100,
100—200, 200

. :20—50, 50100,
100—200, 200—400

5,0
5,2

5,2

5,1

5,0
5,0

4,9

1,6

4,3
2,9

4,56—0,0
2,1

6,6

0,4
0,7

1,2

1,7

1.9
2,3

2,6

1,8

1,2 (Na)

3.1

150°C
(H*, Nat)

o. B., P,

120°C
40°C; B, p, u.

120 °C; o, B, p.

100°C; o, B, 7.

0—14

1—14

0—14

0—14



Nww.ﬂ-w .Mw.woww“ Ton nosxMepnod DYHKLHOR ML~ -
Toproeag Mapka erani® METPHIH tiag Tpymna .  DPopMa
. nhnmoacgeﬂmﬂu .
Awmbeprrr CG-50 | RoHa Merakpuaosag [RCOO- H+
Buopexc 70 (myonut| Bio-Rad Axpunosan RCOO- Na+
CS-101) d
.Beokapf 226 (3e-| UWS Axpuaosag RCOG- H*
poaut 226)
CuAbHOOCHOBHbLE
AG-1 (aayskc 1AG)| BioRad CTHpoLHAR OGI“OIMZT. Ci~
(DowCh) +(CHs)s
-AG-2 (rayskc 2AG)|Bio-Rad CraponbHas om:...nmum. Cl-
{DowCh) (CHs)s-
-CaH:0H
AG-21K (nayske 21| Bio-Rad Crapomas  |CoH,CHoN- cl-
KAG) (DowCh) *(CHa)s
AG MP-1 Bio-Rad CTHpO/BHAA naEuOIM&.. Cl-
- (CHy)s
Ambepnrr  CG-400| RoHa CrrpoJbHad QI...OEMZ... ci-
-(CHs)a
‘Bnopexc 9 Bio-Rad Cruponnias Qeunnmupugu- | 7 Cl-
wHeBan
JHeacugur FF Uws Crupoasuan Oamaomum.. Cl-
- (CHjy)s

Ak

Ilpodosmenue Tabs 5.5

Emkoctn’ .
" ®apma® m pasmep ¥YcrofunsocTe™ xmw:wmm“mmi
q4acTal, Meil MSKB./T | M5KB, /M pan pH
.ﬁhgﬁlhﬂg
23 100—200, >>200. 10 120°C 414
1 Memxo- 1, :20—50 10,2 (HH 100°C;
i} nopRCTas 3,3(H") 0., B, D.
4 2,5 |m:14-52, 52—100, | 9—10 0., B, p. 4—14;
d 100200, >>200 3,5 o
! aruonuTsl -
] ) '
S m. :50—100 3,2 (3,6)] 0,4 |50°C (OH-) 0—14
2 50—100, 100—200, (3,5 (3,6)[0,8 ¢0,9)| 150°C. (CI-)
200—400, ~>400 . _
4 m.:20--50, 200—400,] 3,5 £,2
8 20—50, 200—400 [3,2 (3,5)} 1,4
10 200—400 3,2 b 1,5
i . ; 20—50 3.2 (3,7 L2 [30°C (OH)- 018"
8 By, :20—50, 50—100, |3,2 (3,6)] 1,4 |150°C (Cl-)
100—200, 200-—400 “f P., B, u.
10 . :50—100, 100—200,[ 3,0 1,5
200—400
(4) | m.:16—20, 2050, | 4,5 | 1.3 |[s0°C (OH-) | 0—i&
50—100 : ‘
Memxo- . 1 20—50 1,0 i
- nopuctas g
4.:50—100, 100—200,
200—400
m.:100—200, 200 | 3,3 L2 |60°C.  (OH-),| 0—12"
75°C (Cl-)
w, :20—50 3,7 1,3 |38°C 0,
4.:50—100, 100—200, .
200—400 -
2—-3 ' | m.:14-52, 52100, | 4,2 1,5 | 60°C (OH-) 0—14
X 100—200, 200 B, P
3—5 | m.:14—52, 52100,
: 100—200, 200
7--9 w.:14--52, 52—100,
100—200, 200

255




.._.oE.o.wmn mapxa H.ﬂ.wuh.“w_wdww.. THI MONHMEPHOI ByAKIHORA b Bopua
n._.-uE,_Em MATPHILBL mas TpynHa bt
CpedneacrosHpie
. , +
Huopexc 5 Bio-Rad TMoxnankmiosas | RN (CHa)z- Cl-
, -C:H;OH
{ayosut A 30) {DiaSh) AMunopad " wmm (CHa)a
JJeacugar H Uws Cruponsuasn n,mmou._n&.:. Ccl-
-(CHa):
n_ (CeHsCHz)2-
-N(CHas)2
ng_nmoonxammxm.
. + :
AG-3 (paysxe 3) |Bio-Rad CrHponbHas CsHsNHR, C1-
{DowCh)
Awmbepanr RoHa CrHpoxbHas TMoanaMuuHas OH~
CG-45
AMGepaut RoHa DexoabHad AmMuunas OH-
CG-4B ;
Ambepauct RoHa rper- AMuBHAas
A-21
+
Heacuaur G Uws CrrpoabHasn —CH,NH- Cl-
- (CH:Hs)
Jeacunur M Uws MonunamunHas Cl-
(sepoaur M)
-

L

B nacTomilee BPEMA BROYCKAETCS UpeanhYafiic MHOFO HOHOOOMEHHHX CMOJ, NPHBECTH HX:

BCex NPAKTHYECKH HeBOSMOXHO. B JAaHHYKO TaGNUiy Mbl BEMOYHIH JHLIL HeXOTOpHE op-

TraHHuecKHe HOHHTH {(XpoMarorpaddueckn wncThie CG W AHAAHTHYECKH HACTHE AG), npa-

rofHme LA OGHYHMNX XxpoMaTorpaduueckHx ananusos, HOHHTH clelHaJbHOTO Ha3RaueHHH,
ManpuMep NpeanasHavedHMe RJAA aHAJH3Z aMHHOKHCAOT, 9AECh He paccmarpuBaioTcd. Kpo-
‘Me YKa3aHHEIX B TaliHle HOHHTOB, ALINYCKAETCA pHA HOHHTOB OGHMHOR CTENeHH 9YHCTOTH,
KOTOpHle TaKiKe MONKHO HCHONBLA0BATh B JafopaTophr. C sroft menvio nonSupaioT cOOT-
BETCTEYOILYIO PaKuHIo H o6pafaTHRAT ee NOo NPHAATOR Merofuke. [lna paloTst ¢ pa-
AHOAKTHBHEIMK HOHEMH BBIYCKAIOTCH CNeLHaibHile HOHUTH (pafHOaKTHBHO#A uHcTOTH RC);
B 9TOft TaGAHLUE OHE He NPHBOLATCH.

Bio-Rad — Blo-Rad Laboratories, Richmond, California, USA.

DiaSh — Diamond Shamrock, Radwood City, Californla, USA; npoM3pOAHT HCHUTH THRA

AYONHTa, KOTOPbY¢ AOBOANTCA N0 aHAJAMTHISCKOR oremeHH wHCTOTH (pupMoit Bio-Rad Labo- -

ratories.
DowCh — Dow Chemical Co., Midland, Michigan, USA; MpoMaBOZMT HOHHTH THIIA RaysKe,

KOTODMe OVMIGAITCA B (paknHOHHPYoTca ¢upMolt Bio-Rad Laboratories; STH HOHHTH
BHINYCKAKTCA NoA HAgekcoM AG u BioRex. .

podoancenue tabs. 5.4

EMKOCTRT

ONyCTH=
A :.w.»:ﬁn.m?
_han pH

Gapua® B pasmep

Lot b
YACTHI[, MELl YerofiusocT

MIKE./T M3KB./MA

GHUORUTE

MOpHCTAS

ur. ; 2050

8,8
200, 200—400

2,8 66°C

., B., P.
3,8
14—25, 52—100,
100-—200, 200

14—25, 52—100,
100—200, 200
14—-25, .52—100,
100—200, 200

4 ur, :20—50
q.:160—200, 200—400

i, : 100—200, >200 5 2

2,8 1,9 65°C

100 °C
7.:100—200, 10

200—400 i
y.:150—280

2,5 40°C

Mexo- 1,7

w.:14—52, 52—100, :
100—200, >>200 - _,
1452, 52—100, :
100200, >>200
1452, 52—100, : |
100—200, =200 | _
1452, 52— 100,
100—200, >>200

RoHa — Rohm and Haas Co., Philadelphia, Pennsylvania, USA; npoHaBOAHT HOHHTHI TA-
&am %:mmuamam. KOTOpHIe MOCTaBAfer upMa Mallinckrodt Chemical Works, St. Louis, Mo.,
UWS — United Water Softeners, Gunnersbury Avenue, London;
THODA HeacHUAT H Bseoxkapl, NoOcTazademne Ou molt Zerolit Lid. (London), Pemberton
House, 632—652, London Road, Isleworth, diesex, England. HomHrm THOA 3epOJHT
¢ TakuMM e NEPpPoBEIMH B GYKpeHHHMH HHAGKCAMH [DOH3IBONHT dupma Permutit Com-
_mu_.i 5%." United Kingdom, nocrabaser ux dupma BDH Chemical Ltd., Poole, BH 124NN,
" England.

. — MapHKH; 1. — U3MebdeHHBe uacTunul. [lepesoa mem B MEM CM, B Taba. 4.2 (ra. 4).

M9KB./T ~— M0 OTHOMIEHHI0 K CYXON ¢MOJIe; M3KB./MJA — 00 OTHOUICHHIO K NOJHOCTBEQ HaGyX.
arell ¢MOXe.

Temmepatypa ofpafSoTkr; o. — ycTofiuMs X AeficTeHI0 oKMCnHTened, 0. -~ BecbMa yeToHaus
E KX Ae#cTBHIO; B. — ycTofinus K meficrsuio BOCCTAHOBHTENEA, B. — BeckMa YCTOHAGHEB K HX
AeHCTBHIO; P. — YCTORYHE K AEHACTBHIO OpraHHyecKHX pacreoputenefi, P, — sechma ycTOHYHB
¥ HX AEACTBHIO, H, — HeycTofuus K AeficTewio oxmcanremed.

ofpafaTniBaeT HOHHTH

17—2293
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Tabauya 5.5

1034

. & EMKOCTB
JLTHHA a
Xumuaeckoe H Ha- a TIpoTa- , QA Ma 6K
. anme '{gpf;:;”;ﬁ?a, THN HORHTA YWKUFOHBAbRAN TPYNNZ | ‘popon | TACTHU son 323}
Amnnostammeimonosa |AE-c. (Serva), Cellex Cna6oocnoprul  annoRAT-|—(CHg)o—NH, — 1 20—300}0,3—0,4
KapGokcumernanea- |Cellex CM  (Bio-Rad),|CaaGokueaorned xatnonut| —CH:—COO~ Nat | 20—300 | 0,6—1,0
JI0N03a CM-c.
(AgScI; Serva), CM-Neo-
al (Serva), CMl-
CM52-c. {Whatman),
MN 2100 CM (MaNa},
No 76-c. {SchSch)
. +
Justunamunostun- |Cellex D (Bio-Rad), DE|CpeaneocHoBHHA aHHOHHT — (CHa2):—NH(C:Hs): ((:)II-—Iﬂ 20—1000| 0,2—1,0
- HeaIonc3a 1l —DE 52-c. (What-
man), DEAE-c. (MaNa,
Serva), MN 2100 DEAE
(MaNa), DEP?E S T(gl-c.
{SchSch) -Sepha- _ .
cel (Pharmacia) Cl 1,3—1,5
Skreonanenmonosa |Cellex E  (Bio-Rad), |CunaGo- m cpemseocronHuiii AMHHHbE Cl- [ 20—300 { 0,3—0,5
ECTEOLA-c. (MaNa;,| aHHOHHT
Serva), Et 11 (What-
man), MN 2100 EC-
TEOLA-c. (MaNa),
-75- +
No 73-75-c. (SchSch) fH
il
T'yarunostaauenmo- |Cellex GE (BioRad) -~ | CuinHOOCHGBRHA ARHOHHT —(CH3)3~NHCNH, Cl- | 20=300 | 0,3—0,5

_ Mpodoaxenae raba 55

XuMHYeCKOe HaRMeHO- a TIpoTu- Datwea® Am
sanue ?;?Dioa::n;:%‘;z) Tun ¥oHHTA GyHEOUOHABHAN IpYynNa BOHOH '13’;‘-1‘31&. * HoHoR®,
K M3KB, /T
/7
Qoconenawonosa Cellex P (Bio-Rad), MN|Cpenuekuciotunfi xaruo-|—P(0) Na+ | 20— 1000{ 0,8—7,4
2100P (MaNa), MN| Hur No-
2100 poly P {(NaNa), NH,*
P-c. (ApSci; Serva),
No 79-c.' (SehSch), P,-
P;; (Whatman)
Tloaustunenumpno- |MN 2100 . | Cpéaneocropunii  anuoitnt|—(CoHNH) ,—C2HNH, 20--300 | D;1—=0,3
HeJII0a03a Pet-c.  (MaNa), PEl-c.
CynbQoaTHALLNTIO- CHABHOKHCJIOTHEIE KATHO- —(CHz)z-SOa— Na+ | 20—300 | 0,15—
J03a (Serva) HHT —0,35
+
Tpustunamunostra- [Cellex T (Bio-Rad), |Cunbuooctosublit aHuouT|—(CHz)2z—N(C:Hs)s CI- | 20—300 [0,4—0,76
HeARIA03a TEAE-c. (MaNa; Ser-
va)

® $upmu-uaroToruTenn: ApSci: Applied Sclence Labotatories, Ine.;
& Co., Diiren, BRD; Pharmacia Fine Chemicals, Uppsala, Sweden; &

Bio-Rad Laboratories, Calif.,
erva Feinblochemica, Heidelberg, BRD; SchSch: Schleicher and S$chill,

Ziirich, Switzerland; Whatman Biochemical Ltd., Springfield Mill, Maidstone, Kent, England.
6 CpemmAs IMpHHA WACTHI, LeJAICA03bl pabHa 18 MEM, [TpupemeHHme 3HaveHus GAHHM, KAK NPaBuio, NOKAIHBAT auili pa3bpoc mo ANHHe,
yKazaHHRA B macoopTe DpoAyKTa, BoJee mogpofHas chieUkdHKauus DPOAYKTOR NPHBefeHa E JHTEPaType, BHNYCKaeMoft (HDMaMH-HIMOTOBHTENSMH,

B B GoABIIMHCTEE cAydYaeB NMpHBefeHHble BeJRMUYHHB MOXKa3bIBAKT JHUIL AHANA3OH €MKOCTH NEPEYHC/AeHHHX B Tal/AHie HOHHTOB, HO He XapaKTepH-
BYIOT OTHENbHBE MPOAYKTH;, CM. Npeanyliee saMeyaHHe,

Richmond, USA;

MaNa: Macherey-Nagel
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5 'EMKocﬁ- 'Eléxocm ﬂonyc;'u- )
y o Mpotrs-| A1% MANNA| T reNo- MELR
Toproeas Mapa 2 THD NPORIBOLHGTO “Tun HOWHTA = @YHKIJ.HOH&'J[M!?K! IPYNNA | pouok fgxg.i]r FJIOS?;{}F, HHT(;)];I;B.‘I
CM-cedraferc C-25 Kap6oxcaMernap- | Craboxncaoraufl —CH.—C00- Nat 14,540,5| 0,4 6—10
' Hoe KATHOHHT
CM-cedanerc C-50 > > —CH;—CO0~ Nat 9
+
DEAE-cepaniexe A-25%} Dusrunamuno- Cpenneocroparii | —(CHz):—NH(C:Hs)a Cl- |3,5+0,5f 0,5 92
. DEAE-cedagexc A-B0| stHABHOE AHHOHHT
K - 5
DEAE.cedanexc A-50 » » — (CHz)2—NH(CeHs)2 -l
£
QAE-cedanexc A-25 Yetsepruunoe aMH-|CHIBHOOCHOBHHIH —(CH,)g—N(CHy)g Cl- 13,040,4| 0,3 10—2
B
HO3THIBHOE AHHOHHT Sncromen,
-+ .
QAE-cedanexc A-50 YerpeprHuHoe aMH-| CHABHOOCHOBHLIA —(CHp)p—N(CgHs}, - Cl- 6 :
: HO3THILHOS® aHHOHHT . .
,CH(OH)CH,
-3E-cedpanexc C-25° CymbgooTuasioe  [CHIBROKHCIOTHHI —{CHz)2—~S8Q4™ Nat* [2,340,3 0,3 210
KaTAORHT
.. o LSRR TR S
Tpodosxxenne roblia. 5.8
) Enkocrs | Emkocrs § fomycrs-
Toprosas mapka® TED TPOMSBORHOTO THA HOHHTA DyHRUHONANLHAR [PYIllA I:g:;-:- Az ngas-r’mx :Jroo?nxn;: “:;:“
MIKB. /P rip pH
SE-cedanerc C-50 CyntthoaTHABHOE > —(CHa):—S05~ Na+ 3
§P-cepanexc C-25 Cyaedonponuastioe » —(CHz)2—S05- Nat [2,3+0,3] 0,2 10—2
) . SP'Ceq)aﬂ.EKc C-50 » » —(CH3)2=—S0;~ Na* 7
CM-cedaposa KapGokcumetnan- | CaaGokucaotunit | —CH,COO- Na*t | 1312 10,0 3—10
B Hoe KATHOHHT
DEAE-cedapoaa JuaTunamuuo- Cpenreocnosunii | —(CHj) z-:l-\]H (C2Hs)a Cl- | 1242 10,0 3—10
STHIBHOR aHHOHHT

a Cedanexc W cedaposa — TOpProBhle MapKH HOHHTOB ¢upMbt Pharmacia, Upsala, Sweden. Honoofimenntie OpPOHIBOINHHE cedaleKca MOAYYAlOT

H#3 HEHOHOTEHHBX MaTepHafioB G-25 # G-50 (cM. Talx. 6.1), Syxeo#t C oGosHayeH KaTHOHHT, GYKBOR A — anmoHHT. MOHHTH ¢ HiZexcom 50 MPHroAHRL
AJR XpOMATOrpaQHpOBAHHA COSOMHCHHA MOJEKYAAPHOA Macc 30 000—3 000 (00, a MOHATH ¢ MHAEKCOM 25 — AAs cOoBAMMEeHHA MeHmmed w SoaslweR Mo-
MeKYAAPHOA Macchi (MOocneAHme JNHIUBb AACOPGHDYIOTCA Ha TMOBEPXHOCTH ywacTHL), Bce MaTepmadbl NMOCT2BAAIOTCH B dopme cidepHYECKHX YacTHO paa-
Mepom 40—120 mMxM. HOHHTH THRA cedapoaa NMOAYTAIOT M3 CIIHTOTO Tef araposs cedaposa CL-6B (em. ta6a. 6.4). OHH EMeloT dopmy chepHue-
CKHX uwacTHI pasmepamn 40—160 Mk™ (B IHApDATHDOBAHHOM COCTORHMH); npefefl HCKMIONEHHs CocTapAserT oxono 1-10% ITocTapadioTcd B BHAe TIYCTHZ
cyclieHsHft ¢ fo0aPRAMH aHTHMHKPOGHBIX areaiToB.
BewsonAnpopannuit sapuanr DEAE-cedazexca A-25, nasuBaemwifi BD-cedagmexe, IJpHMeHSeTcS B XpoMatorpadMe PHGOHYKJAEHHOBHX KHCIOT,

Ero eMKocTh AR MaXBX HOHOB paBHa 2,4 M3KB./T, a aas TPHK ona paBHa mpeEMepHo 20 mr wa 1 Ma cnos, Crenelb GH3OHJHPORANHA COOTBETCTBY=
er NpuMepHo 5 MO9ks, GeHsOWABHBIX rpynn #a | r. H Ges3oMAbHBE, ¥ AHOTHAAMHHOSTHALHEE rPYNIKE HEMOCPeRCTBCHHO CBR3AHBI ¢ I/IOKOSHEIME OCTAT«
KaMH CUNTOR MOJHASKCTPAHOBOH MAaTPHILLL
3 To4Hee, AHITHA-(2-0KCHIPONHI)aMHHOITHIBHOE NPOHIBORHOE,

F Haumuag ¢ 1970 r. BMecTo MaTepuaia SE-cedanerca BhnyckaeTcs MaTepyax SP-cedaaerc ¢ aHaAoTHSHEMH CBOHCTBAMH,




HonuTel 3 OCHODE HOPHCTOrO CTEKAR ¢ KOHTPOAHPYeMOoN BOBEPXHOCTHIO!

Tabauya 5.64

EMKOCTE Anaz
Topropas Mapka TRO TPOM3BOLROTG THO BORHTA dyrEunOHAJPHAR IPYyHna Maabx n?noa,
M3KB./r
?H?CHzCOOH
I
CM-rmkopasa KapGokcumeTnabaos CnaBoOCHOBHEA KaTHOHHT —Sii(CHz) sOCH,CHCH; 0,1
[ OHO(CHz)2N({CzHs) 2
DEAE-raunkopa3sa JI K9 THAAMHHOI THIALHOS CpeneeoCHOBHEIR AHHOHHT —Sli(Cﬂg)sOCHg(IHCHg 0,10,L
! OHO(CHy) oN (CaHs)5CI -
QAE-r.rmxoq)aaa UeTBepTHIHOE AMHHEO- CunbioocHosrAR# annount|—Si(CHz) sSOCH,CHCH; 0,05
STHIBHOE ‘ |
| OHO(CH:)s50:H
]
SP-rankodaza Cyintonponunstoe CHASHOKHCAOTHHA KaTHO- _iSi (CH;);OCH;CHCH; 0,05
HHT

% MomATH 3TOFO THit2 COCTOAT H3 CTEKJAARHHX SepeH ¢ KOHTPOAMpYeMod RODHCTOCTbK. BHYTpeHHAd H BHemHAx NOBEPXHOCTH jepeH MOKPHTH

rHAPODHALHLM MOHOCJAOEM {KOBaJeHTHO CBA3AHHO® NPOMSBOJHOE TABLepHHA), OfH& H3 THAPOKCHJALHHX TPYON XOTOPOre zaMeileHa Ha

HOHQDEHHYIO

rpyany. JuaMmerp nop 25 MKM, BHYTDEHRAA YReJbsas nobepXHOCTs 130 m¥/r, o6bex nop>»1,0 cw/r. Maroroeureas: Corning Glass, USA; nocras- ,
utuk; Pierce, Box 117, Rockiord, Illinois 61 105, USA; :

Honutw THNa chepon

Tabauya 565 . 7

T Pazmep
:5?::” THND HOHMTZ CTPYKTYpHas enuuHUA H dYHKLUHOHANLRAS CpyNOa sepefli. Oegﬁaﬁ? TIpHMeuanus
MEKM M3KB, /I
Chepor C | Cnaborucaor- | CHs—-C—COOCH,COOH >25,  12,04.0,95
1000 HHH KaTHOHHT | 2540 | '
‘ CH,
I
Cdepondpoc- | G cH (': COOCH:CH;0PO,H
- .| CpenHexncior- —C— 25,
dar 1000 HEIff KATHOHHT | e o >25—-40. 3,520.5
(EJH2 40—63
I
Cdepor § CHILHOKHCIOT- CH;;—C—COOCH,CH:0CH,CH,CH,$0;H >25 1,540,256
1000 HbIfi KATHOHHT | 25-40,| '
‘ (I:H,, 40—63
Ciepost Ocroanof CH,— G COOCH;CHOCH:CHaN (Cals)
off anpo- — C—
“DEAE HHT OT cnabo- T T OLHRCHN (Gl >§g'—4o 150,28
rO 10 CpexHe- (Ing 40—63"
ro




Hpodosrxenué raba. 5.65

: Paaep | Obuennan
T?:;::’ THN HOHHTA CTPYKTypHAY eAHRAHNA ¥ GYHKUHOHANBHAR Ipynna aegekl; » em:r;. Iprmeqanr a8
I _
Ciepon Camaoocton- | CHy=C—COOCH:CHOCHCH,N (CoHs)s >255, ' 1,4+0,25
TEAE 1000| nu#t anponnr io:gg

Cdepotokcrn | Xesarhpyronh
1000 HOHHAT
CH,
I
Codeponcammu- | To xe __f
oA lmo CH3 C—Ci

|
i

CH,

€H,—C- coocnzcﬂzomzcuzsoi@—rqzu O OH
|

oocnzcuzocmﬁfzsoz@u= —@—0!{

Bpxo, UexocAosakHs, IKCHODTHPYET BX ¢urpua Chemapol, IIpara. Cp. Tata. 6.3A.

(ON

40-63

COOH
40-63

Mutt, 0,20[{06meRasn

EMKOCTB
(MMOIB /r)

pas Cut B
0,05M HCI

wnt, 0, 20/06mennan

eMKOCTh
(MMouB/£)
s Cutt p
0,1M ame-
TaTHoM Oy-
¢epecpH b

2 pagMep maGyxuwmx seped, KpymHOROpHCTHE OKCHAaTKRAMeETAXpRIAT. Teau cdepor H HX ODpoRIBOARLIE HATOTABAWBAET tbnpui Lachema, n. p.,

R

5

Tabaruga 5,7

Heoprarmueckue HOHHTH, MMEION(HECH B NPORaKe (HOROOGMEHHHE KPWCTAAAH)
- .Bulcoéwb,
Topronaa mapKa® Tan uonmTa {cocTaB) Pasmep seped, Memr . TMpaMedanua ;g:;:::g::b
MsMB, /P | MSHB, /M
Buopan, ZP-1 Karnonur {docthar unp-|20—50, 1,5 1,6 |Cop6uus® Cs+ npu|K neficrBuio  cumpHLX
xoung (IV)] 50—100, pH 4 xucaor Ao pH 13
100—200
Bropam AMP-] |Katuourr (dochomo-|Muxpoxpucraniue- 1,2 0,4 |O6bemuas emkocTh OT-|K ZeficTBHIO CHIBHEX
AROAT aMMOHES) CKHE nocurcd ¥ AMP-ac-| wmcaor ao pH §
Gecty (1:1 no obb-
eMy)
Bropaz HZO-1 |Angowsr ¥ xatuonut|20—50, 1,5 1,4 |AmuoncoGmennas eM-|Or pH g0 5 H. ocuoBa-
{runpoxenn  umpko- 50-—100, KOCTB, H3MepseMas| uEA
ura(Ivy} 100--200 no copbuun CryOr2-

* dEpma-BaroroswTens Blo-Rad Laboratories, Richmond, Calif, 94804, USA.
EmMgocTh 3aBHCHT 0T pH H HsMeHsercA b apefenaax l—4,b.

npr pH |
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‘pasi. 5.4.2). Jlna GenxoB KHCJAOTHOrO Xapaktepa OepyT AaHMOHHT,
'a AnA GeJKOB OCHOBHOTO XapakTepa — KaTHOHHT. Has xpomaro-
‘rpadhupoBanya Genk0B NPUTCAHBI JAHNOJADHBIE HOHHTHI, NOKAa HX
| MOJIy4aloT caMH XpoMaTorpadyacTL, HO CKOPO OHH JAOJIKHEI NOABHTb-
‘Cfl B IIPOJaxKe.
 Jas xpomarorpadun Ha HOHOOOMEHHBIX CMOJax NPeANOYHTAIOT
NIOJIb30BATHCS  MOHO(YHKIHOHANBLHHIMHI (roMOHOHHBIMH) HOHHTa-
'MH. O6bIYHO 5TO CMOJK THMA CTHPOJ-IHBHHHJIGeH3on. Hanuuue B
‘cMoJie GYHKIMOHANBHHX TPYNH JHINB OJHOCO THOA JO3BOJsET Ha-
NieAThcH Ha GoJee uerkoe pasipenenye, [Tapamerpsr xpoMmarorpadu-
4eCKOro NpolLecca AOMKHEL OblTh TAKOBH, UTOGL NPH JABHIKEHHH
TIoABHKHON (a3sl B KOJOHKE CYIIECTBOBAJC DaBHOBeCHE MEXAY
[ MOABHKHOR H HeNOABHXKHON (asamu. Pemaioulyio poib IPH ITOM
‘drpaer pasMep yacTHL, HOHHTA. UeM Mesbue wacTHIH, TeM OpiCcTpee
‘ycTaHaBIMBaeTCd paBHOBecHe, T. e. TeM Ooablueidl Moxer Obllbh CKO-
_pocTh TOTOKAa NOABHXKHOA (rasbl. B TO e BpeMs C yMeHbEIEHHEM
pasMepa uaCTHI DacTeT THAPOAHHAMHMYECKOE CONPOTHBJICHHE KO-
"nonkn. Ecam vwacTHUL HOHHTAZ AOCTATOUHO NPOYHB (HEOpraHuye-
'CKHe HOHHTHI, HOHOOGMEHHEIE CMOJH), TO XpoMaTorpadHpoBaHHe
MOJKHO BecTH nOA AaBiexneM (cM. ri. 8). Hekoropnie Oojiee Msr-
KHe HOHHUTH], HaUPHMED Ha OCHOBe IIOJHIACKCTPAHA, He BLIACDIKHMBA-
I0T NOBHIIEHHBIX AaBiaeHHi. B mo6oM ciyuae neoOXOAUMO BEISBHTD
OMTHMAaNbHLHA BapuauT. THIHIHEIE PA3MEDH YACTHI, HOHHTOB, IIpes-
_HA3HAUEHHLIX AJA PAasAMuHBHIX Leaelf, NpuBeAeHH B Tadh. 3.8.
B xpomaTtorpadHs OYeHh BaXHO NPHMEHATH Kak MOXHO Gonee oa:
'HOpOAHHE TO Pa3Mepy YacTHUB, NMOSTOMY MOOCTYHawoLlue B MPOAA-
'3y XpomaTtorpadmyecKHe HOHMTH (PPaKUHOHHPYIOT 10 pasMepam
yactull., YacTHOE TPAAHUMOHHBIX HOHOOOGMEHHHIX LEJII0N03 Mpen-
CTABAAT cOGOH He MAPHKH, a Najo4ykH AnamerpoM 1820 MKM H
nauuolt 20-—300 MKM; OJIHAKO HeNAaBHO YAAJOCh NMOJYYHTH LEJIIO-
JIO3HLIE MOHHTH B BHJAe WIAPHKOB. B NMPOMBILIECHHHIX HJIH IHAOT-
HHX YCTaHOBKAX CJe/yeT HCMOJIb30BATb CMOJH ¢ 0ojee KPYHHKIMH
qacTHUAMH, Hampumep pasmepoM 850—2000 wmxm (1. e 10—
20, mem).

Baxuul $akTop, yacto onperenswoiuii Bpl6Op HOHHTA, — ITO
" ¢renens cuueky. OHa RosHA OBITh A0CTATOMHO GOJBLIOH, HO IIPH
3TOM MOJEKYJNH AHAJHU3HPYEMBIX COCIHHEHHH MOJIKHBL MPOHHKATE
B HoHHT. Ecay 1OpH upe3BHiyaigo Majibl, aHANH3NDYEMble COELRHE-
 HHS He MOryT NPOHHKATh K BHYTDEHHHM (YHKUHOHANBHHM IDyI-
' flaM HOHHTZ, a4 €CJH HOPH CJAHIIKOM BeJHKH, yXylllaercs stpdex-
' TMBHOCTb pasfeenys, BLicokas crelleHb cuutoctd (Hampumep, X8
' ¢ ‘BHLIE) AOMYCTHMA JAA pasjeNeHHs He(OJbIINX MO pasMepy He-
. OpTaHVYecKUX H OPraHHYECKHX HOHOB (HampHMep, mz_mmoxxhaoi.
' VioruTn THoa X4 NpPHMEHAKT MR pasjeNeHHs HH3KOMOJEKYJfp-
| HHIX 'TIENTHAOB H APYTHX HOHOB CpEJHEro pasMepa, HOHATH THOA
: X2 naa paspieneHHs NQAHNENTHAOB M WOHOB GOJBUIHX D&3MEPOB,
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v Tabauya 5.8
Pasmepnl 3epeH WOHOOOMEHMBHIX CMON, TDHMEHNEMWX B naGoparepun

PaaMep sepen 2,

O6aacTh NpHMeHeHHs

I Mem _ MEM

Homnuii ofMeH H JApyrHe HeXpoMaTorpadmieckie 20—50 300—850
oliepalMH

CHTOBOH aHANH3 HOHOB <30 - >>500

Paajeslenne HeopraHHyYeckHX HOHOB 50—160 140—300

wv%omoweeqummmmu TpenapaTHBHAS  XPOMaTOTpa- 100—200 75—140
HSl

[penaparaenas  xpomarorpadus  GHOXHMHIECKEX 200—400 40-—80
NpPOAYKTOB

BricokostiberTHBHas aHanuTHIeckam  xpoMaTorpa- 10—30
$uA GHOXHMHYECKHX NPOLYKTOB |

CropocTHOR aHaNH3 METOZOM IKHAKOCTHON xpoMa- | 5~1C
TOrpadMH mpH BHICOKHX AABJEHHAX

TIpefienvras Bewunna AN MEAKOCTHOR XpoMaTo- | 2-3
rpadun IIpH BHICOKHX A2BJAEHHAX

an
€PEBOS eJMHHL aHIAHACKOR CHCTeMHW (Mem) E ADYIHX CHCTeM Eaaccudinka :
HE CTe-
MEHH sepHeHHS B eLMHHIE MEeTPHYECKOM CHCTEMH npHBefeH B Tabl. 4.2, buant

HO He MAKPOMOJIEKYJN (MOC/ELHHE MOMHO DA3NENAThH HA HOHHTAX
€ MaKPONOPHCTON MaTpules). .

5.6.2. JEKAHTAILHA M HABYXAHME

W3 ceexefl nopuue HOHHTZ HYXHO YAAJIHTh KOMLTOHIHBIE npH-

MecH (OCOGEHHO €CIHM HOHHT, NpEIHA3HAYEHHbH AJ Xpomarorpa-
(GHPOBAHHA, CHELHANBHO He GbpakuHOHHDOBAJM) H 3aTeM JATH el
HaOyxHyts. C 3TOll weabio cycmesgupylor B 10-kpaTHoM oGbeme
BOABl M 34TéM JlaloT CYCHEH3HH OCECTb. 3Ty NPONEAypy IPOBOJST

v B HHIHHApHYecKOM cocyje. HonooGMeHHEIe MPOH3BOAHBIE MOMHAEK-
CTpaHa, ypesBuuaiHO CHAbHO Halyxaloliue B YHCTOH BOJAE, CycCICH-

. Aupylor B 0,01M Gydeprom pacrsope. Uepes nexoropoe BpeMs (of
¢ HECKOJBLKHX MHHYT A0 NOJyvaca), onpejendeMoe THIOM HOHHTA K
pasMepoM ero rpaHyJ, xorja GONbIORRCTBO YACTHI, OCAAET HA AHO
€oCyna, XHIKOCTb, COAEDPKAINYI0 CaMble MEJNKHE YACTHILH, CJHBA-
10T, BTOT NpoUecC MOBTODPAIT HECKOJBKO Pa3 [0 TeX MOP, MOKA
;v CJHBaeMas XKHAKOCTE He craner yHerod. CropocTs Halyxanus Ho-
HHTA 3aBHCHT OT €r0 THNA H (OPMH, B KOTOPOH OH NPHTOTOBJEH.

. Kak mpaBumo, Ras nonnoro naGyxamus HONHTA NOCTATOTHO OCTa-
! BHTb €r0 B XKHAKOCTH Ha HOYb, DTOT NMPOIECC MOKHO YCKODHTb (A0
. QOHOrO Yaca MJAH MeHee), IOMECTHB CTAKAH CO B3BeCHI0 HA BOMLf-
- HyW Gamw (Bmaoth Ao 100 °C); noHooOMeHHBE MPOH3BOAHLIE [OMH-
ACKCTPana H IJJIIOJIO3H HarpPeBaloT TONLKO B HEATPAJIBHOH cpefie.
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B npojaxe HMEKTCH NPOH3BOJHHE UEJNIONO3H, C- KOTOPHIMH
yiKe mPOROAMIACK Onepalysa HalyxaHHA; TAKHE aACOPOEHTH He MOok-
Beprairt onucanuoh sunre o6paborke. UpesppluafiHO MeNKHE JaCTH-
L HOHOOOMEHHEIX cMon {pasmepoM Menee 40 MXM, T. e. Meapye
400 Mem) ocemalOT NNOXO, H TAKHE CMOAH HE YAAeTCAd OUHCTHIb
MpOCTOH AeKaHTauHed.

5.6.3. ®PAKINTHOHHPOBAHHE YACTHL, N0 PAIMEPAM
B JIAGOPATOPHH

HonrATH MOXHO (PAKUUOHHPOBATH, MPOCEHBAS HX B CYXOM HJH
BJAAXKHOM COCTOAHMM, Pazjdude B pasMepax 4acCTHi, H3IMepAeMbIX
STHMH MeTOoAMKaMH, oOychoBneHo HabyxanueM. Ilpu paborte ¢
MeTaJHYeCKUMH CHTaMH KATHOHHMTHI JOJUKHBI BCeria OuiTh B COJie-
Boit ¢opme. UTo6m MOGUTHCA Jyuuiero (ppakuHOEHPOBAHHA OCAMX-
JleuneM, NPHMEHSIOT TAKMKE THApPaBAHYECKHEe METOAHKH. MeTonHka
TAKOro paslelenns omucama B paGorax [66, 123, 128, 235]. Ox-
HAKO B HACTOsAllee BpEMA B NpojaxKe HMEIOTCH AOCTATOMHO Y3KHE
bpakuuH HKOHHTOB, CNENHAJBHO IPEJHA3HAUCHHBHIX AAA XpOMATO-
rpapun (T'X, xpomatorpadrueckde HOHHTH}, NOITOMY 3aHEMATh-
cf (ppaKIHOHHDOBAHHEM HOHHTOB B JIaGopaTopuu Hellenecoobpas-
10. ECJM SKCNEPHMEHTATOPY IOKAMKETCA, 4TO CJAyiaHHO CMELIAHH
ABe ¢pakuus HOHHTA, TO {IPOBEPHTH S5TO AOBOJBHO HPOCTO: HEM
GoJiee OZHOPOJEH MOHMT 10 Pa3MepaM YacTHi, TeM Gojiee YeTKasn
rPaBHIA €r0 C/0S B NpPOIeCCe AEKAHTAUMHM (COCYA C HOHHTOM MOC-
Nie IepeMelABaHKA AOJNMEH OCTaBaThCA B NOKOE), MPHUEM 3Ta MO-
BEPXHOCTb JOMKHA GHITH €1MHCTBEHHOHR,

5.6.4. NPENBAPHTEJbHAS OBPABOTKA HOHHTA

TIpro6perenHui y HITOTOBHTeIS HOHHT HEJIb3S HCIOJIb3OBATH
JUIS TOHKHX XpOMarorpatuueckHx aHaln30B Ge3 npeABapPHTE/BHOA
06paboTKH, HOCKOABKY OH COJCDIKHT PASHOTO POAd NPHMECH H Op-
ranfyeckhe u HeopramHueckHe. HOHHT 3KCTparHpymwT OpraHHueCKH-
MuH pacTBODUTENAME (no Kpafinefi Mepe; CIHPTOM H AUETOHOM),
nocse Yero MOABepraloT ClenHadbHOH o6paboTKe. JKCTPAKIHIO Be-
AyT OpH CleTKa NOBHIMEHHOA TeMmepartype Ha buapTpax H3 Io-
' PHCTOTO CTeKMa MO TeX NOp, NOKa (HJLTPAT HE CTaHeT Gecuset-
HHM H-HE nepecTaHer AaBaTh cyxofi ocratok. Hmelomuecs B mpo-
fla)ke HOHHTH AJA AHAJUTHUECKHX uenaedt (aHANHTHYECKH YHCTHE)
yXe OUMUIEHH SKCTpaKnued, B JaCTHOCTH OT CHCJOBHIX 3JIEMEHTOB,
H [ HEX STOft onepanyu He Tpefyercs.

I[Tpeapaputensuas o6pafoTka HOHATA MpPEAyCMATPHBAET Hepe- .

BOJL €ro H3 OXHO¥ (POPMH B APYryl0; HANPHMEP, KATHOHHT NEpeBo-
qar us Na+-¢opMu B Ht-popmy H Ha060pOT, aHHOHHT NEPEBOAAT

g Cl--opmu B OH=-¢popmy 1 #aoGopor. B mpouecce takoff obpa-

. @pABEIO, HENPUTONHN,
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GOTKH HOHHT2 MEHAeTCS ero CTPyKTypa. QOYHKIHOHA/NBHLIE TDYINH
CTAHOBATCA Gosee NOCTYNHBIMH, H OJHOBDPEMEHHO HOHHT OCBOGONK-
Jaercst OT HEOPraHHYECKHX IIpHMeceH, BHECEHHHIX B HEr0 B NPO-
uecce H3TOTOBJEHHH. DOABIIMHCTBO aBTGPOB CHHTANT, YTO CBEMXKHH
HOHHT Tepej ynoTpeGaeHHeM HEOGXOJAHMO IOABEPrHYTH HpELBapH-
TenbHOH obGpaboTke.

OG6paGoTky moHATA Jyulle BCEr0 BeCTH HA BOpOHKe DBroxmepa,
NIpOMBIBAasl €ro IBOHWHLIM HJIH TPOHHBIM OOBEMOM pacTROpA perese-
PHpPYIOMX DPEareHToB INpu KOMHATHOH TeMiepatype. OOpaborky
KamAo#k NopuHefi peareHra Belyr He Menee 10—I15 MuHH, nocae
YerQ pacTBOp OTCACHIBAIOT H 3aJMBAKT MOHUT HOBOH mopuHed pe-
arenra, KaTHOHHT, HATpHMep, NPOMBIBAIOT IOCAEA0BATENbHO 1—
2M pacTBOpOM THApPOKCHAa natpus (3—5 pas), AHCTHAHPOBAH-
HOH BOAOH A0 NOAHOIO yAAJCHHA IMeaoud, 1—2M consHofi kHCJ0-
Tolt (3—5 pas) M AMCTH/AMPOBAHROR BOJLOH KO HEHTpasAbHOH peak-
UHH. B pesysprate xaTHOHHT nepexogut B HMT-dopmy. Urobm me:
PeBeCTH KATHOHHT B TpeGyeMyl0 KATHOHHYK (OPMY, €ro NpOMbI-
BAlOT PacTBOPOM COOTBETCTBYIOUIEro THAPOKCHIA HAH coad. M30bni-
TOK pearenTa BEIMBIBAIOT BOLOH. B mpouecce NpOMEBKHE BOJOH Caa-
GOKHC/IOTHONO KATHOHHTA IIPOHCXOAHT YACTHYHLIA THIDOJHI - .

~—COONa -} HO === ——COOH - NaOH

H0STOMY DOCTOSIHHO SJIIOHDYeTCA CJAabBil pacTBROP IIEI0YMH H 3JI0-
at uMeer caalbyl0 WETOUHYI0 PEakluio. B pe3yabTare B HAHHOM
cayyae AJIHTeNbHAs NPOMBIBKA Bogod Oecmoneswa, Has noanoro
MepeBojla TAKOro KatMoHHTa u3 Ht-¢opMel B cosneByio TpeGyercs
MHOIO BDEMCHH, NPHXOAHTCS B TeUEHUHE CYTOK H Jawe JOJbIIE BH-
JEPIKHBATE HOHHT B PACTBOPE OCHOBAHHA,

IIpeapaprtenpiylo o6paBoTKy ~ aHHOHHTA  MOMXHO MPOBOAHTD
caeayiomim ob6pazoM. CHauana AHAOHHT HPOMHBAIOT HECKOJBKO
paz 1—2M coaanoi KHCAOTOH (AR KAKOH-MHG0 APyrofi cuisHOH
KHCAOTOR™ cooTBeTCTBYIOMEH  KOHUeHTPaHHH), gajtee BOAOH A0
NOJNHOTG VAANCHAA KHCAOTH, 1—2M pacTBOpoM IHMApDOKCHAA HaT-
puA (NPHIOTOBJIEHHONO ¢ HCTIOJL3OBAHHEM TPEABAPUTENBHO NPOKH-
NAYeHHOH BOALI) H, HAKOHEl, KHNAYeHOH JHCTHIJHPOBAHHOH BOJMOH
AO TOJNHOrO yilaneHus menoud. [IpH mpoBeleHHH ABYX NMOCAENNHX
CTAaiH#l HYXHO 3aKPHTb ROCTYH K HOHHTY YLAEKHCHAOrO rasza us ar-
Mocheprsl. Ha stux craguax anaroHuT nepepoidtrca B OH—-dopmy
1 nostomy Moxer aGeopbupoBath CO,. Ammonur B OH--dopme He
_caeayer goaro xpanuTb, CHABHOOCHOBHEIE aHHOHHTH Gosee yCTOR-

_4HBEl B coaeBoil dopme. B 3Ty dopMy HX mepeBoIAT, NPOMBIBAs

PACTBOPOM COOTBETCTBYIOIEH KHCJIOTHL HAH €@ COJH, H3GHTOK pe-
ATEHTA BHMHEBAWT BoJoH. CONH cAa00OCHOBHLHIX AaHHOHHTOB He

~ CAMIIKOM YCTOHUMBHI B npolLiecce NPOMBIBKH BOJAOH K MOLYT 4acTHU-

* AsoTHaz KHCAOTA H APYTHE ==£omm-oam25mhm A7 Takoi 06paboTkH, KaK-
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HO pasJaraTbCA:

Hg0
R—NH,C} — R—NH, +HCL

AHaNUTHYECKH YHCTHIE HOHMTH Ipe[BapHTeIbHON 06padoTke ye
NOABEPralT; TAKOMY HOHHTY HOCTATOYHO JaTh HAOGYXHYTb H 34TEM
BO3MOMHO CKOpee mHepeBocTH B Hy®HYW dopmy. OaHaxo nojaHO-
CThI0 DETreHepHPOBATH HOHHT MOXKHO, TOJBKC OPOBEAS BeCh LUK
npeasapuTeNbHOR o6paboTky.

5.6.5. BLIBOP BY®EPOB H BYOEPHPOBAHME HOHUTOB

Ilpu npoBepeHHH psja aHAJAH3OB NOJB3YIOTCH KATHOHHTAMH B
H+-popme 1 anuonuramy B OH--dopme, OydepupoBaTh HX TpH
arom He Tpebyercs. Ilpm paboTe ¢ HOHHTaMH B COREBOH HJIH CMe-
wanHof popme (H* u cosmp uauw OH™ u conp) mosnyuuts TpeGyeMuie
BeqiudHel pH M HouHHOM cuanl Ges GydepHApPOBaHMA He YHaeTcs.
STOro MOXKHO JCCTHYG, NPHBeJs HOHHT B paBHOBecHe ¢ GydepHHM
pacrteopoM. PexomengyeMue ob6uiHe HNPHHOHDH BHOG0pa OydepHHX
PaCTBOPOB H XapaKTepPHCTHKH NOCJAeAHHX AaHH B Taba. 5.9. Onna-
KO 3THM IDHHLIHMOAM CJAELYIOT He Beerja. B JATepatype MOXHO
BCTPETHTh ONKHCAHHA VCOEIIHBIX XpoMaTorpadHuecKHx pasfenenuii,
B KOTODHX nNpHMeHsJIHCh OydepHHe pacTBOpHl ¢ TpaiHeHTOM KOH-
HEHTPALMH, NPOTHBONOJNOKKEEM PeKOMEHJOBAHHOMY, HO IIPH 3TOM
MOTYT OTMeYaThCA HEPEeryJfpHOCTH B XOJe 3aNIaHHPOBAHHOrO rpa-
aueHra, XapakTepacTHKa Oy(epHHX DACTBOPOB B HEKOTODHIX pa-

Tabaruya 5.9
BuGop THna GydepHoro pacreopa Ajam HoHoofMeHHOH XpoMaTorpaduu

Y¢NoBHA pasfiefeHHA Ha

KaTHOHHTE AHHOHHTE

Kornenrpauus 6ydepuoro| CooteercTByer kaThouHQ-| CoOTBETCTBYET  aHHOHHO-
pacTeopa, M MY KOMIIQHEHTY MY KOMIOHEHTY

He ¢BAsayuHil ¢ HOHMHTOM| AHHOHHHIH
6ydeprnii KOMNOHEHT

TIpumepu cocrapa

KaTtnounnif

Anerarty,
WHTpATH, TARIKH, Maze-
aTH, MaJoHAaTH, ¢ocda-

Gap6uTypaTH,| CoMn  anKHIaMHHOB, aM-
MH2K, aTaHoJaMHH, Gap-
CHTYpPOBHE KHCIOTH

TH H T. IL (pH<«7,5), sTHmenzua-

MHH, WMHIA304, THDPH-

I¥H H ¢ TNpPOH3ROA-

Hbte, TpHCOydep H T. M.

Ipaguent pH Bospacratromuii Y6uBaomui -
Tpapuent xoRueRTpanus | Bospacraiomuk momwmoﬁ_sﬂ:&
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60Tax He COOTBETCTBYET NpHBEIEHHOH B TaG.1. 8.9, H 310 MOMer
NPHBOAHTL K OIMMOKAM MPH TONBITKAX BOCHPOHIBECTH IKCTIEPHMEHT.
Ilpu BHIGOpe 6ydepHsx PacTBOPOB CaelyeT B NEPBYI0 OUePelb
YUHTHIBATL COCTAB H Xapakrep XpoMarorpaupyemaix COETHHEHHIH,
& TaK¥Ke BO3MOXKNEIC HX B3auMOJAEHCTBHS ¢ OydepHbiMu pacreopa-
Mu (HanpuMep, 06pasoBaHHe KOMILIEKCOB C HEOTAHHYECKUMH HO-
Hamu). Kpome Toro, HyHO YYHTHBATb BO3MOMKHBLE TPYAHOCTH TIpH
ACTEKTHPOBAHHH DA3JENCHHEIX COELHHeNHH (cmexTpodoToMeTpHye-
CKOC JNETEKTHPOBAHHE) M OTAEJEHHH HX OT OythepHLIX pacTBopom.
Takam 06pazoM, pekOMeHjanuH MOTYT HOCHTL JHHIb AOBOJALHO O6-
WU xapakrep,

Cornacio obwemy meromy Oydepupopauus, womur B H+. wmun
OH"-¢opme cmemuBaoT ¢ mepanm 3MHpYoWHM 6ythepom. B pe:
3y/JbTaTe KaTHOHHT CTAHOBUTCSL 00Jiee KHCABIM, 24 AHHOHHT BoJee
ocHOBHEIM, Ilocae atoro mocrenesno ao6aBasioT K KATHOHHTY Oy-
$epHyl0 KHCAOTY, a K auHoRHTY GydepHoe OCHOBaHME A0 Tex Mop,
noka pH cMecn ne craner pasaem pH craprororo 6ydepa. Hocae
JOGABACHAST KaX/I0H NODIHH pacTBopa c/leiyeT BRIKIATHL, IOKA
YCTAHOBUTCA PABHOBECHE (BPeMsi OT BDEMEHH NeDEMelHBas pac-
TBOpP), H HaMepuTh pH XKHAKOro cs108 HAX HOHHTOM HIM pH ¢punn-
Tpata. IHoene yeraHoBacuus TpeSyeMol BESHIHHBI pH HeoGxoaumo
HECKOMLKO a3 NPOMLITh HORHT 3MIOHDYIOLIIHM Gy(QepHHM pacTso-
poM cHayana METOJOM JEKAHTAIMH, 4 3aTeM B KOJOHKE [0 Tex
TOp, MOkKa pH H 30€KTPONpOBOIIIOCTE 5110aTa He CTAHYT PABHBLIMH
COOTBETCTBYIOIIEM XaPAKTEPHCTHKAM 3JI0eHTa. llocaenHee uaMe-
PelHe CJACAyeT MPOBOAHTL IMOCHKE MAHTEJNBHOrO, Jyullle BCErO B Te-
“tHHE HOUYH, BRIAep:kUsaHHA Oydepa B koaonxe. Toasko mocae 3To-
TO MOXHO CHHTATb, YTO HOHHT B KOJIOHKE HAXONHTCS B PABHOBEC-
HOM COCTOAHHH. ‘

CornacHo Apyro#i MeToJHKe, BMECTO THTPOBAUKHA [POBOIHTCSH
AJHTENLHAS JCKAHTAUKA MIH NPOMBIBKE Ha BOPOHKE € (DHJIBTPOM
‘M3 MOPHCTOro crekaa. Haunnamor s70T wika 06padoTKH ¢ HoHUTA
B COJIEBOH (OPME € MOAXOISLIHM OPOTHBOHOHOM, HampHmep B Nat-

-~ mm Cl~-gopume. B a1y dopMy snerko nepesecru aioBoii HOHHT, 1A

3TOT0 [LOCTATOYHO MHOIOKPATHOH erc npoMelBKm 2M wium Gosee

- KOHICHTDAPOBAHHBIM PACTBOPOM COOTBETCTBYWIIEA COMH (B pac-

CMATPHBAEMBLIX 3/€Ch CAYYasAX PacTBOPOM XJOPHAA HATpPHA). Bol-

-OpaHHBIA HOHHT NPOMHBAIT AEKAHTALHEH ¢ OTCACHIBAHHEM pAAOM

OydepHEIX PacTBODOR, COMEPKAWHX BLIGPAHHKI npoTHBOHOH. Pac-

».- TBOPEL 3TOTO paAga JOJHKHEI OHITH OJHOIO THIIZ, UMEThE OAHO H TO

B xe suauemue pH u pasiwuatbea smum KOHUEHTpaurAME, B nep-

- BOM cliydae 3TO MOTYT 6miTh I, 0,5, 0.1, 0,06 M u 1. 1 pacTBOpH
- HATPHEBOH COJH, NPHYeM KOHHEHTPamHs

IOCAENHET0 pacTaopa

“. . AOMKHA OHTb TAKOH e, KaK H Y SJIIOHPYIOUIEro 6ydeproro pac-

TBOpa. Bo BTOpOM cayuae ato Moryr 6mTe 1, 0,5, 0,1, 0,05, 0,01 M

.-# T. A, PaCTBODH XJIODHIA-HOHA; NMPHYEM KOHIEHTPALHSR IOCJAETHETO
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pacTBOpa J0/UKHR GHTH PaBHa KOBIEHTPaUHH 3JIOHpyoIIero Gy-
¢peproro pacrsopa. Ilocie MHOTOKPATHOH MPOMEIBKH JEKaHTaIked
nocaeHEM OygepHHM pacTBOPOM B3BeCh HOHHTA B 3TOM PACTBOpE
BBOAAT B KOJIOHKY H NPOMMBAKT 0 Tex nop, noka pH u siextpg-
HPOBOAHOCTL IOEHTA H 3JII0ATa HE CTAHYT ORHHAKOBEIMH.

TlepBast MeTORMKA HPEMEHHMA, €CJH 3SJIOHPYIOMUH OydepHuf
PaCTBOP OT/AHuAaeTcH OTHOCHTenbHo KHskuM pH B caydae xaTHOHH-
Ta H OTHOCHTENbHO BEiCOKHM pH B ciyuae anuonura. Bropas me-
TONHKA TpPHIOJHA B TeX CJAYyuasX, KOrAa pasjie/ieHre Befenc# Ha
HOHHTE NPEHMYILECTBERHO B coMeBoR ¢opue,

5.6.6. PETEHEPAILHA U XPAHEHHME HOHHTOB

HouuTH He cAepyer AepKaTh B KOJOHKAX [JAHTENbHOE BpDeMs.
EclH KONOHKA HE MCIOJAb3YeTcd, HOHHT CAE/yeT H3BJeub H3 Hee,
perenepHpoOBaTh, T. €. YAANHTb H3 HEro cjelh aHaJH3HPyeMHX CO-
eaEAenBf ¥ Oydeprux pacrsopos, HanGonee ofmas meroinka pe-
regepanuy — TIATENbHAs NPOMHBKA HOHHTa 2M pacTBOpaMH MNOA-
XOAAWMX cosell, HAaNpEMEp XJOpHAA HATpHsA, KOTOpHe Gaaroaaps
CBOEfl BRCOKON MOHHOH CHJE M BEHICOKOH KOHIEHTDANHH NPOTHBOHO-
HOB yAaJAfAKT H3I HOHHTA SONBIIHHECTBO OCTATOUHBIX HMOHOB, Wouwr
nepeBofar B Nat- naa B Cl--¢opmy u 1. 1. HeBriBeJcHHEE H3 HO-
EHTa OCTATOMHHE HOHH YAAAAIOT H3 HEro NpH IPeABapHTENbHOR
o6paborke (cM. pasa. 5.6.4).- HomooGMenHne cmonH, NMpOIeslnHe
npeABapHTeabHYI0 06paboTKy, GHABTPYIOT IO BaKyyMOM Ha BO-
POHKE ¢ (HABTPOM H3 MOPHCTOFO cTekna. CyWHTB HX MOXHO Ha
BOSAYXe, PAacHpeleinB caoeM Ha maockofi mosepxHocrd, [loanoe
BHICYIIMBAHKE HOHHTa NpPH NOBHUICHHHX TeMIeparypax HaH ¢ RC-
NOJL30BAHHEM AaTeHTOB-OCYLUHTENEH HEXKeJaTe/NbHO, TAK KaK 9TO
MPHBOAHT K HOBPEMIEHHIO €r0 YaCTHO,

HoHoo6MeHHNE NENAKJA03H HJAK NPOM3BOJAHLIE NOMHAEKCTPAHA
MOMHO XDAHHTb HENIPOAOCJKHTEIbHOE BPEMS BO BJIAXKHOM COCTOSR-
HAH, €CAH TpeIBapPHUTEJBHO HX PereHepHpOBAaJH PacTBOPOM XJODH-
Jla HaTpHA, COXepMAalUIAM KOHCepBHpylmmA aredt (raba. 5.10).
Mopnexaunige Gojee AJHTEJLHOMY XPaHEHHIO IDOH3BOAHBE NOJH-
NEKCTPpaHa [I0CTe pereRepaniu CJIeAYeT MPOMBITL PACTBOPAMH CIIHP-
Ta, MOCTENEHHO YBEJNHUMBAA KOHUEHTPAUMIO COHDPTA BIVIOTH 1O
- 96%, ¥ BHCYHIETb HA BO3JAYXe [0 NOJHOrO YAAJEHHA CJIEAOB CIHp-
Ta, 3epHa MOHATA TPH 3TOM YaCTHYHO CJAHIAKTCH, HO HPH MOC/]e-
AYIOmEM HCIONL30BAHHH OHH OTACAAIOTCH APYr OT ApyTa.

" Karnowutn xpansr 8 H¥-gopMe Hin B cojesoit dopMe, cnabo-
ocHORuHe anuoHHTH — B OH—-dopMe, a cpefHe. H CHILHOCCHOBHLIE
aHHOHHTH — B coaesofi ¢opme. He nyxmo 3a6mBaTh YKa3nBaTbh
Ha Hakaefike CAGAYIOIIHe CBefeHAs: @) THN HOHMTA, §) HA3BaHHe,
8) CTeNeHb CIUMBKH, ) pasMep uactul, 0) ¢opMy HOHHTE, &) Aaty
. peréHepauHs H GaMANEO SKCIEDPHMEHTATOPA, %) HOMEp mocieaHe-

'
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Tabauya 5.10
KOHCEPBHPYIONHE ATEHTH jAs HoHOOGMerHOA Xxpomarorpadmu

() HTPa=-
Honnr ArenT Nnmm&vmw. Cpexa, Mmﬂaﬂ%%%w aresT
TBOpa, %
i N
- AnposooGMennHe Xuburank 0,002 |He#irpaabras, cnaGoKHC-
_NIpOMSBOAHEE Heamiono-j  (Xaopreicu- aas ® caaboocHOBHAA
8H M TOJHASKCTDAHA | [HH)
: QeHHAPTYTHHE 0,001 |Cna6oocHoBHas
COJIH
Hosoobmennne Xnoperos  (Tpm- 0,06 |ChaaBoxucnas
TpOMIBOAHKE [eLTIoNg-|  XJopGyTanos)
8H H NCAHAESKCTDAHEZ
Houocobmenunle Byrtanoa JIban
OPOMIBOAHKWE LE/III0- Amawmxaowsaqmmv Crefet “ HefirpansHasa u crabokHe-
3H Xaopodropm nas
. Toayosn 0,03 |Jwcban
Karnoneobmennne Asup natpug 0,02 |Hefirpasbiaa u cnaGoKng-
NPOU3BOAHEE  IEJI0N0- Aag M ca1abo0CHOBHASH
3w M NOJHAEKCTpaHa
KatnonooOmennaa cuMona?Kanpuaosas 0,01 CraGokucias
KHCJIOTA
Em:.wwﬂaaov&m. 0,0005 |CraGokucmas
HO

8 Mna anafusa aMyHOKHCIOT,
6 Flpumenaerca B eume 0,6%-Horo (06. %) pacreopa B 85%-HoM 3TaHOTe.

ro 3KCIEpHMenTa ¢ AAaHHHIM HOHHTOM. KpoMe TOro, XenatejbHO
TAKXKe 3aM0HCATL HOMED 3aKYNJAeHHOH MapTHH HoHHTa. BHNoaHAs
3TH TpaBHJa, BH CMOIKeETe Pa3yMHO DacXolO0BaThb AOPOTOCTOSLIHH
HOHOOGMEHHBIM MATepHaJ; HEAOCTATOYHOCTL CBEJGHMH M IIOX0€
XpaHeHne OPHBOAAT B KOHEYHOM HTOTe K HENPOH3BOAHTEJNLHOMY €ro
PaCXOAOBAHHIO,

* CAeRyeT OTMETHTb, uTO NPH NOBTOPHOM HCIOJL3OBAHHH CTHPOJ-
.. BEBHHH/NGEH30JBHHE CMOJA YaCTO Pas3pylialoTes H OCKOJKH 3epen

" MOI'YT MEIHATb aHAaJH3Y.

‘5.7, XPOMATOTPAGHSI

-5.7.1. XPOMATOTPA®HYECKHE KOJOHKH H HX EMKOCTD

Flna nonoo6MeHHOR xpoMaTorpadHH NpPHTOAHB PasHOOOpasHbie
KOJIOHKK: OT caMbiX TPOCTHX, IPHTOTCBJICHHHX CaMMMH XpoMaTe-
rpadHCTAMH H3 GIODETOK, O HPEUM3HOHHBIX KOJIOHOK 3aBOJICKOrO
'H3TOTOBJEHHA CO BCEM BCIOMOTraTeJAbHHM O(ODyZOBaHHEM (M.
ra; 8). HauGonee pacmpocTpaHEHMble THOEI KOJIOHOK NOKA3aHBL HZ
puc. 5.10; KOXOHKH ADYTHX THNOB, MPHTOAHHE AN MOHOOGMeEHHOR
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xpoMatorpagun, npeacrasaessl Ha puc. 6.3 (ra. 6), a-Taxxke Ha
puc. 8.16—8.18 (rv1. 8). ITockoMBKY 06beM c0A HAOYXINEr0 HOHH-
Ta MOXeT MEHATbCH, HE CJAelyeT NPHXKHMMAaTh NpobKy BILIOTHYIO K
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Puc. 5.10. Xpomartorpaduueckie KOJOHKH.

) Tlpecrag MHKPOKOJOHEA: [ — HeJdHTeldrHai BOPOHKa, 2 — Pe3HHOBOE COSNHHEHHE; & ~- np06-
Xa H3 XJIOIKOBOH BATH 4 — MOHHT; § — CTeKAsHHaf TPYOK4d, BHITAKYTaA B KanHAAAp; 6 — Ka-
OUJLITAD, NPpeIOTBPAILAIINHA BLICEHIXAHHE HOHHTA;

6) aHaJHTHHUECKAasd KONOHKa I/ PAGOTH ¢ HeODraHHTECKHMH COedHHeHHAMH: | — YOMHHHTENb-
Hafg BODOHKA; 2 — cOelWHeHHe Ha mwaudax; I — HOHHT; 4 -— NpoGKa H3 CTEKNOBOJOKHA;

‘8) mpocTas NpenaparHpHAs KONOHKA: [ — yAJHHeHMe co waudom:; 2 — ceepiyecKoe HiIKHGo-
BaHHOE COCIHHEHHE, & — TEPMOCTATHPYeMan pySamxka; 4 — MOPUCTOE CTEKAQ;

) KOJNOHKa $3BOACKOIO HSTOTOBMEHHS ANA XPOMATOTPAQHA NPH CPefHHX AABNENMAX: 1 -
BHHTOBO¢ COeRHHEHHEe XalHAMADHON TPY(KH; 2 — BMHT RS DeryJHpoBaHAf oObeMa KOJOHER

C MOPHCTRIMH OOPINHAMH; J, 4 — TepMmocTaTHpYeman pyGalka, .

<00, Hax uum monxuo ocraBaThes HEKOTOPOE MPOCTPAHCTBO, 34-
nosHeHnoe OydepHsiM pacTBOPOM, MHAYE HAGYXAIOUWIHE HOHHT MO-
KET 3aKYNOPHTh KOJOHKY HJIH faxe pasopaTb ee. [110THO 3akph-
BaTh C/IOH HOMMTA MOXHO JHIIb NPH COGAIOAEHHH CIENHAJBHBIX yC-
JIOBHH. .

Ecin Henosmbsyercss opramuueckuit HOROOGMEHHHK, TO pasMepH
KOJIOHKH BHIGHPAIOT, PYKOBOACTBYAChH OGBIYHO CHEIYIOUHMH [pa-
-BHJIAMH: A/ HeXpoMaTtorpaduueckoro ITpPHMEHEHHS OTHOIUEHHE
HHAMerpa KOJCHKM K ee¢ [JJHHe BHOHpawoT B npenexax 1:5—1:10,
{1 GOJIBUIMHCTBA NPOCTHIX XPOMATOrpadHyecKrx pasjeneHuii — ot

HOHQOBMEHHAS XPOMATOLPAGIAST 275

1:20 (vame Bcero) zo 1:50, a A% HEKOTOPHIX CHeHHATLHHX pas-
Aenenui — 1o 1:200 u paxe menee, Tas NOJHAGKCTPAHOBEIX HO-
HHTOB ONTHMaAbHasA BHICOTA KOJOHKH coCTamjaser 20 ¢M HesasH-
CHMO OT QHaMerpa KOJOHKH; JJf NPOH3BOJIHHX WEJIIJO3HE TNpH-
MEHSIOT KOJIOHKH BHEICOTOH 5-—15 cMm,

Onpenenssi paaMephl KOJNOHKH AAS JaHHOTO SKCIEPUMEHTA, Cae-
AyeT YUHTHBATL €€ eMKOCTh. IIoMHB O6BLeM CJ01 HOHHTA B MHJ-
? JHAHTDAX YMHOXAKT HA BENHYHAY €MKOCTH, B3ATYK M3 Tabia. 5.4—
7 b7, n nmonyuaoT NOJHYIO EMKOCTR KONOHKH. 9Ta €MKOCTE HOJHO-
4 CTBIO HCHOMB3YETCH JRIUB B YHCTO HOHOOGMEHHHX npoueccax.
B xpomaTorpatuueckrx LeNsx HCIOJB3YeTCH JHIIL YacTh STOH eM-
KOCTH. B BHITeCHHTENBHON XpoMaTorpaduu o6BuHO 1y, MAaKCHMAaJb-
HO !/; noaHON eMKOCTH, B TWPOABHTEIBHON xpoMartorpapus — 5—
10%, a B BHCORO3(Q(eKTHBHOA aHAamHTHUECKOH XpoMaTOrpadun —
okono 1% mnoamoft eMkocty. B xpomartorpadur 6eaKoB Ha HOHOOG-
MEHHBIX MPOH3BOAHBIX WLEMAINIO3H K MOJMHIEKCTPAHA eMKOCTh KO-
JIOHKA HCHOJb3yeTca B (oJjee BLICOKOH  cremenw — Ha 10—209%.
IIpu paBote ¢ 9THMH MOHMTAMH YIOGHO MACCOBOe OTHOMGHHE Gei-
Ka K CyXOMy HOHMTY, paBHoe | :10—1:2

|

5.7.2. 3ANOJHEHUE KOJOHKH HORHTOM H KOHTPOJIb
3A NPHBEJEHUEM HOHUTA K PABHOBECHK)

Aast 1oro uTo6H OGecneunTs HaWJYUIIHH KOHTAKT HOHHTA C
SMIOCHTOM, H3 3ePeH HOHMTA HEOOXOANMO YIAJHThH NY3HIPbKH BO3-
Ayxa. Henaior 9To cAeIyloOmUM 0O6Pa3oM: KPYIJAOAOHHYIO Koa6y
HaNONOBHHY 3aMGJHAIOT CYCIeH3HeHd HOHATA B 3AKEHTE, OTKAUHBA-
0T H3 KOJGH BO3/yX H NOMEmamT kKoaby B 6aHK, TeMIepaTrypa
Koropofi npuMepHo Ha 10°C BHINe MaKCHMaJAbHOH TeMIEPaTyph
xpoMatorpacdupoeanns. Koraa naBneHne y koa6e JOCTHTAET MHHH-
MajpHOTO IIpelena, CyCneNsus CHOKOHHO KHIHMT. CHyCTS HeCKOJBKO
zmmwﬁ. Xapaxkrep KHII€HHs MEHSeTCH: CYCIICH3HY KHIOHT TOJYKaMH,
YTO TOBODHT O NOJIHOM yJaNeHHH H3 Hee BO3AyXa. Torga OTKawH-
. BaHHE NPEKpallaloT H CYCOCHIUK CAUBAKT MO NaJA0UKe B KOJOH~
Ky. Takoe ynanenne mosnyxa Tpefyercs AHMB ANA TOYHBIX XpO-
MaTOTpaQHUECKHX aHaJH30B, B APYIHX ciyuasx Homobuymo obpa-
60TKY HOHHTa MOXHO HE€ IMDOBOLHTE,

- Cnoco6 3amOJNHEHHS KOJOHKH ONpefeNsiercs THIOM HOHHTA X
pasMepoM ero sepeH, M, YeM MEHBIUE Pa3MepPEl YACTHI, TEM CJOK-
Hee NOOHTHCS PABHOMEDHOTO 3aMOJNHEHHS KOJOHKH. CYCICH3HIO Ho-
muta (50—100 mem) HanHBAlOT B KOJOHKY Yepes BOPOHKY, HA Of-
HY TPerb 3amOJIHEHHYIC TEM XKe S/I0EHTOM, H JAalT XHAKOCTH MEj-
JMEHHO CJAMBATLCs M3 KOMOHKH. 3epua HOHHTA GBICTPO Ocenamor. 3a-
HONIHAR KOJMOHKY HOHHTOM C Gojiee KPYIHLIMH 3€PHAMH, Iexecoob-
PA3HO BPEMA OT BPEMEHE IOCTYKABATE I CTEHKAM KOJOHKH. 3TO
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YCKOPHT OC&XKIACHHE H NO3BOJHT TOJYYHThL Oojee paBHOMepHHH
<ol apcop6edra. [IpH 3anmonneHHH KOMOHKH OYeHb MEJKHMU 3ep-
‘HaMH IOCTYKHBaHHe He npaEMenslor, HodHTOM C 3epHaMH pasme-
pom 100—400 Mem KOJOHKH 3AMOJHAIOT METOAOM ocaxaenuda. Jas
3TOTO 3aKPHBAIOT BHXOJAHOH KOHEl KOJOHKH M Ha OJHY TpeTh Ba-
MIOJHAIT ee 3M0eHTOM. Hlanee B KOJOHKY H05aBASAIOT NOPLHIO TyC-
TO cycneHsHu Homura, He moxHIasch OCaxAEHHA 3TOH MOPUHH,
OTKDHIBAIOT BBIXOJHOE OTBEPCTHE KOJOHKH H BBOAAT B HEE CJemy-
I0IIHE TNOPLUHH CYCHEHSHH, He AONYCKAasd MOJHOTO OCAXKAEHUS Ipe-
JHAYIIHX TOPUHH. TO HPENmATCTBYET PACcC/JCEHHID HAcajkH ¥ Ha-
PYIICHHIO €€ OZHOPOAHOCTH. - . :

3anoJHeHHe KOJOHKH emle §ojee MEAKHMH, IJIOX0 OCAXTANHIU-
MHECA 3€pHAMH HOHHTA (MeHee 40 MKM) MJH NPOCTO MENKHMH, HO
HEOJHOPOJHHMH 0O pPAa3Mepy 3epHAMH IPOH3BOIHHX LEIION03H
{Korna MOxKer npoucxOAHTh (paKUEOHHPOBAHHE 3€pEH N0 pasmMe-
PY) MOXKHO YCKODHTb, NPOTANKHBAA TYCTYIO CYCIEH3HIO B KOJIOHKY
xoroxoM OydepHoro pacrBopa M3 YHJHHHUTEALHOH KosouxH. Cxo-
POCTL NOTOKa Gy(epHOrO pacTBOpa HOMXKHA GHTb paBHA CKOPOCTH
mepeMeIeHnsa DOoABHkHOH ¢asp B Ipouecce xpoMaTorpadHpoBa-
uHa. OueHp MeJKHe, HeocakAaKINHecsd 3epHAa HeHaOyXalOUWIHX IIO-
BEPXHOCTHO-NOPHUCTHIX HJAH MAKDONODUCTHX HOHHTOB IJi KHAKO-
CTHOH XpOMaTorpad)HH BEICOKOTO AaBJAEHHA BBOAAT B JAJHHHYIO KO-
JIOHKY B CYXOM COCTOfHHH, CJIErKa NOCTYKHBASI U0 CTEHKAM KOJOQH-
KH. Bosnyx Mexny sepHaM# yAaJfAIOT H3 KOJIOHKH, IIDOKA4YHBag ye-
pe3 Hee BJI0EHT TIOJ, BhICOKHM JaBaenHeM. HMorooOMeHnbe NpoH3-
BOJHHE MOJHICKCTPAHA BBOLAT B BHJAE MHIKOH, HO HE CJHILIKOM
paabaBMeHHON MacTH B MOYTH OYCTywe KOMOHKY (1 cM GydepHoro
pacTBopa Ha IHE KOJIOHKH), 3aKpPHTYIO CHH3y. JIyulle IpH 3TOM
HOMB30BATHCA YAJHHHTENbHOE — KOAOHKOH. Ilocnme 10-mmmytaoro
OCa¥JleHHd B KOJIOHKY NPEKpAUlaloT HORaBaTh CYCHEHSHIO M., IIpO-
MEIBAIOT HOHHT Oy(epHEIM PacTBOPOM.

Ouenp BaxHO, yTOGH NPH 3aNOJHEHHH KOJOHKM B Hee He Nona-
Jajg BMECTe C CYCIeH3HEeH BO3LYyX, NO3TOMY CYCIEH3HIO HAJHBAIOT
no najaouke, Kacawmelfica BHyTpedsed crenku xodoukd. Heobxopnu-
MO TaKKe CcAeIHTh, $TOOH ¢J0# HOHHTA HE BLICHIXAJ, T. € 4TOOH
8 y’Ke MPHTOTOBJEHHYIO KOJIOHKY He NPOHHKAJ cBepxy Bo3gyx. Ilo-
HTOMY HAJ C/lI0EM HOHATA B KOJOHKe BCceraa A0JXeH OulTh cJofi
IIOGHTA, [IPHYSM DTOMY CJOI0 MOXHO HATH HPOCOUHTBCA B HOHHT
JHIIb HENOCPEeJCTBEHHO Nepef BBOAOM B KOJIOHKY AHAJH3HPYyeMOH
ApOSH, .

[Tocse 3anonHeHHs KOAOHKY MPOMBIBAIOT NEPBEIM 3JKEHTOM HIH
6yrepHEIM DAacTBOPOM, C KOTOPDHM HOHHT NPHBOJAAT B DaBHOBeCHE,
# CPaBHHBAIOT TAKHE XaPAKTEPHCTHKH NOTOKOBR 3JI0€HTA U 3JK0aTa,
KaK pH, sneKTponpoBOAHOCTb, NOTVoIEHHe B Y- uan B BHAHMOHA
«@0/MaCTH CHEKTpPa KM KAKHe-TO APyrHe TapaMeTpH, KOTODHE KOHT-
PONHPYIOTCA B XOJe XPOMATOrpagHyecKoTo mponecca, KoJAOHKA ro-
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TOBA K %ﬂoaﬁmabmm—ms. KOrzia BeJHYHHH COOTBETCTBYWIIHX Iapa-
- METPOB 32JK0€EHTA H 3Jwarta cCraHyT OJHHAKOBBIMH;, CM. TaKmKe
pasz. 5.6.5.

_ _u.q.w. BBOJI, MPOBH! B KOJIOHKY

Ecad Bce KOMNOHeHTH ofpasna copOUPYIOTCA HAa HAva/bHOM
' y4yacTKe KOJOHKH, OTKyAa HX 3aTeM [ecopOHpYIOT METoloM CTY-
TIEHYATOro MJH TPAJHEHTHOrO 3JI0HPOBAHHA, TO B KOJOHKY MOX{HO
BBOJHTh [OBOJABHO DasGaBleHHYIO mpoly, T. €. JIOBOJLHO OOJbILO-
ro obbema. [Tpo6y mpocTo 3ajAHBAIOT HJIH 38KAYHBAKOT B KOJOHKY,
f10CJI¢ 4ero yepes Hee MPONYCKAIOT NepBHii 3aw0enT. Ecnu xe Hesb-
34 TBEpAO CKAa3aTb, YTO HH OJMH KOMIOHEHT MpOOH HE BHIHXET H3
KOJIOHKH B Npouecce BBoJa RPOGH, TO HCHOAL3YIOT GO/ee KOHIHT-
PHPOBaKHYIO npoly (Menbluero ofbema), KOTOPYIO BBOAAT Ha CJIOH
A NMoA chofl 3aenTta. Ileppasg MeToiuka He TpelyeT Chnenuanb-
Horo o6opynOBanHs, 4 BTOPYIO METONHKY MOXHO NDPHMEHATH JHUIb
NpPH YCJAOBHUH, YTO TUIOTHOCTBL PACTBOPA NMPOOH 3aMETHO BHILIE ILIOT-
HOCTH 3AKEHTa ¥ PacTBOP OBICTPO OCENAeT Ha KO CAOH 3JI0eHTA.

[Ipn BBOAE mpPOGH MO NEPBOH METOAHKE NOBEPX CJIOS HOHHTA B
KOJIOHKe KJIaJyT KPYXOK BHCOKOKauecTBEHHOH (HIALTPOBaJbHOH
Gymary, gawT OydepHOMY pacTBODY CTeYb H, KOTJAa YDOBeHb pac-
TBOPA B KOJOHKE CPaBHACTCH ¢ OYMaKHBIM  KPYXKKOM, THIETKOH
BBOAAT npoby B ueHTp Kpyxkka. [locse Toro kak mpoba BOHUTAAACH
(HeOBXOAMMO NMO3aBOTHTLCH O TOM, YTOOH KOMIOHKA «He BBICOXJIA»),
CTeHKH KOJOHKH CHNOAACKHBAIOT 110 MEeHbIIeH Mepe TPHKAL HeOO/b-
IIHMH DOPUHSAMH SJIOEHTa M3 NHIETKH ¢ M30THYTHIM KOHUOM. Kax-
ZyI0 TOCJEAYIOUIYIo NODPIHI0 A0GaBAAKT JHLIL [OCIe TOFO, Kak
' BOHTaeTca NpeieAymias mopuus. Jlajee IPOCTPaHCTBO HAJ C/I0eM
HOHHTA 3alOJAHAIT 3JII0EHTOM H HAYHHAIOT 3JJII0HpPOBAHKE.

Ipu Bsoje mpobH MOA CJIOH 3JI0EHTA TaKKe MNOJb3YKTCH
KPYXKOM H3 QHIBTPOBAABHOH OyMary, Ha KOJOHKY IPH 3TOM IOY-
TH J0BEepXy B3aNOJHAIT 3NK0enTOM. KOHNEHTDHPOBAHHHIA DPACTBOD
npoGel MeAJEHHO BBOAAT IOJK CJOH 3MI0€HTA MOYTH HAJ CaMbIM
GyMaXXHHIM KPYXKKOM, HCIIOJB3ys AJsl STOTO LUNPHL ¢ JITHHHOH
Hraofft Had HeGOJBIIYI0 3aKPeNVIeHHYI0 HaJ KOJOHKOR AeNHTeNbHYIO
BOPOHKY C BHITHHYTOR B Kamuansp tpyOkoil. B pesyibrate Han
HoHuTOM OOpasyercs caol pacrBopa npoGul. MHorpa maotnocrs
9TOFO pacTBOpa yBeanuusalor, AcGabnAs B Hero caxap. Ilepex
BBOJOM Npo6bl HIJY WOpHEa (HJIH KanHIASAp BOPOHKH) CJeAyeT
3aMOJHATH PacTBOPOM NpoOOGLI, MpHYEM TaK, 4TOOH B HeHd He ObLIO
HY3HPBKOB BO3Ayxa. [lo saBepwenHH BBOAZ Mray (kamuuasp)
OCTOPOXKHO, CTApasdch He IepeMellaTh 06pasoBaBlIMfcH CJIOH pac-
TBOpa NpoOH, BHIHHMAOT M3 KOJOHKH. KosoHKy npH HeoGXoad-
MOCTH AOAHBAIOT AOBEDXY JAONOJNHHTEILHEM KOJAHYUECTBOM 3JI0EHTa,
H TOCAe STONG MOKHO HAauHHATb JIOHpOBaHHe. Takum ofpasom, 312
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MeToANKa He TpebyeT AMHTEABHOTO
JIOHKH,

B mexoropux komomkax aasoackoro H3TOTOBJIEHHA BXOJHOE OT-
BEPCTHE 3aKPHITO MeMOpaHOH, YTO NO3BOIAET BBOLATD npoOn
[INPHUEM B 3AMKHYTYI0 00/1aCTh HENOCPEACTBEHHO Y IOBEPXHOCTH
CJIOR HOHHMTA, He TpephiBas MOTOKa GydepHoro pacTeBopa depes
KOJMOHKY. B aHaauTHueckol mumkocTu XpoMarorpaHn NpH BLICO-
KMX JIaBJEHHAX H BBICOKMX CKODOCTHX NOTOKAZ MOJBHKHON thasu
mpoGy BBOAST B YCTPORCTBO 1J51 BBOXA C NOMONIBI0 MHOTOXOJ0BHX
KPaHOB I KANWJIAPHHX NETETb PA3AHUHON (BOPMH (cM. o1, 8).

ONoOJacKHBAHHA, CTEHOK KO-

5.7.4. METOIBI SJIOMPOBAHHSA H CKOPOCTh
AJIIOHPOBAHWA

Has npocrozo 3A10UpOBaRUR (H30KPATHOTO NIOHPOBAHUA) HC-
TOJIb3YIOT eIMHCTBEHHEIA SJI0EHT, MPHYEM OGLIYHO TOT, B KGTopoM
PacTBOpeHa aHanH3HpyeMas npoba. JToT MeTon TPHMEHAETCH B
8HAJMTHYECKOH BLHICOKOCKODOCTHOH JKMIKOCTHOM xpoMaTorpacdus,
TIOCKOJIbKY pereHepauus KOJOHKH TIPH 5TOM He Tpebyerca. Urobw
PE3YALTATH Da3NeJeHHS GLLTH YIOBICTBODHTE/bHHIMH, €ro nposo-
AAT B IJHHHEIX KOJOHK2X. B oraenbHelx coyuwasx stor meton HpH-
MEHAIOT U KaK NpenapaTHBHEIA.

Crynenuaroe sarouposanue BEAYT 3a10eHTaMH (oJjee CHIAbHRMH,
4EM TOT, B KOTODOM DACTBOPEHA aHaAH3HpyeMan npoba. EcaH ko-
JI0HKa 3dnonHeHa KaTHOHHTOM B Ht-dopme, xouuenrpauus H+-po-
HOB N0/KHA OHITh GoJee BHICOKOH, a AJs XpoMarorpadpuu Ha anuo-
RHTE B co/eBOH (opMe HeoGxoAHMa GoJee BLICOKAS KOHHEHTpauusg

" AAPYTHX NIDOTHBOHOHOB B 3JIIOHPYIOIIHX GydepHEIX pacrBopax. Hdaa

Tabauya 5.11.
OGimne ycaoBHs copSuunn u Aecopbuun coeaunenuil hHa OPraHuYecKuX HOHHTAX
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Tabauya 5.12

W Cropoct# SJIOHPOBAHAA B HOHOOGMeHHOH xpomaTorpadiu
: A. JlunefiHas CKOpOCTL
CropocTh no-
PazMmep 3e- HAauHa Ko+ Ewozﬂcnﬁmﬂ .Mmmw..zﬁ“_ﬁ.i.
O6AaCTE NPHMEHEHHS DeH, MKM JOHKH, CM |ZaBicKwue, (o e
P R
& AHANHA  HeOpraHHYECKHX 75—150
w coeRHHeHu \
¥ — 90,4
oMatorpadHs  AMEHO- 15—20 50 17,7 s
.xmzmoao._._u ¢ 10—15 7 2,0—-2,7 3
Xpomarorpadua menTHALOB 10—15 18 3,4 1
XpoMaTorpadusa caxapon 10—20 55 20,4 2
XpoMmatorpadus  HYKIEO- 15—20 19 0,4—1,1 1
3HI0B .
68
BLICOKOCKOPOCTHAR i1~ h—10 25
KOCTHAfA  XpoMaTorpadius 3—-72 25 327 30
HYKJIE03HI0B

‘B. O6neMnan cxopocTs

Tun v dopMa HoHHTE

Cop6uus

Hecopbuna

CHABHOKMCNOTRER  KaTHo-
uuT B H+-dhopme

CHABHOKHCTOTHHE KaTio-
HRT B cMeluaHHOH ¢op-
Me {coab+H+)

CHNBHOOCHOBHMHA AHHOHHT
8 OH--¢dopme

CHALHOOCHOBHHY AHHOHHT
B cMewannof  dopue
(conn+OH-)

Boxuu#t pacrsep, ogemm
paszbaBieHHag HIH caa-
Gan kuCJAOTA

Manui pH u manas uon-
Hafg cuAa GydepHoro
pacTeopa

Boaun# pacteop, ouems
pasfaBaeHHoe HAH caa-
Goe ocHOBaHHe

Bucoxufi pH u manas
HOHHAA cuia GydepHoro
pacTsopa

Bricokasn KOHUEHTPaUKRS
KHCJIOTH HJAR  CHABRaA
KHCTOTA

Brcokuit pH man  pHco-
Kaa HOHHAR cHaa  Gy-
gepHoro pacreopa wim
TO H ADPYroe nMecTe

Bricokas KOHUEHTpalKA
OCHOBAHHA HAH CHILHOe
OCHOB2HHe

Mamut pH mnn  suicoxas

HOHHAA CHAA HAH TO R

Apyroe BMecTe

CHKOPOCTE OOTOKA,
OfaacTh OpHMeRCcHHA Pasmep zeped, MEM M -CM—3 - MEH—
Bepxuuit npefen 150—500 0,5
HepaBnoBecHuil HOHHHI 06Men 150—500 0,5—1
.Dmm:mwmﬂ\_mmmm xpomaTorpadus 150—500 0,005—0,05
Ananna geoprazHieckHx coeAHHeRHil 75—150 0,1—0,5
Boicokoagbertuanas xpoMaTorpadus 40--75 0,003--0,02
BuicokockopocTHada KHAKOCTHASA — Xpo- 30—20 0,1--1,0
Marorpadus®

a :meUKmOnHIO.HOﬁmQﬂE@ :c:comzam—a:mﬁ. TONUHHA CROA OPHMepHO 1 MEM.

‘pasnenends Ha aHMOHHTe B OH-(dopMe HCHOMB3YIOT 3JI0CHTH C
-BOspacratouleli kKoHueHtpanue#t OH--nowoe, nns pasfiesenus Ha
AHHOHHTE B CONMeBOH (POPME — 3JI0EHTHl C BO3pPAcCTalIeR KOHUEeHT-
papHeR JApYrHX npOTHBOHOHOB, HMOHHYI0O CHJAY MOXKHG NOBHCHTD,
J0GaBJAA B SJI0CHT HEHTpaJbHbLIe SJEKTPOJHTH, Yalle BCEro XJo-
PHL KaJHs WIH HATPHA, NPH HEH3MEHHOH KOHUeHTpauuu OydepHo-
-ro pacrsopa. Ofmne ycaosis cOpOUHE H HecOpOLUHH HA HOHHTAX
.YEazaHel B Tabu. 5.11.

Tlpu epadueHTHOM 3A10UPOSAHUL COCTAB TIOSHTA HENPEPHIBHO
menserca (cM. pasa 1.3.3), olHako oGHIHE NMPHHIHOBEL OCTAIOTCA
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TeMH e (Taba. 5.11). OGopynoBanue mas TPajHeHTHOra 3JIOHpPO-
BanHs ONHCHBaeTCA B pasf. 8.3. QopMyas Ads BLHYHCHEHHS rpajgu-
CHTOB NpuBeReHH B paGorax [I11a, 119, 120]. Oas wonooGmennof
xpeMatorpacduy, KaKk NpaBHJIO, HauGOTee ynoGen junefinsiii rpajgn-
M_H. mom:mme_ummmﬁa:ooxoaw@ AJsi HETO He Tpebyercs ChnenHajb.
X pacyeroB, yA0o0eH TaKKe W B i
2 Dae m._ov.w OTHYTBIH rpajguent (kpuene I u
CKODOCTL 3MIOHPOBAHHS 3aBHCHT 0T ClOCO6a HCHOAL30BAHHA
HOHHTA H OT pa3Mepa ero sepeH. Ee Buipakalor nuo Kak suxed-
Ry (Mi-cM~2.ql-=cM/q uan MJI-cM~2.MHE~!=cM/MHH), an60 Kak
06vemuyo (Ma-cm—3.MuH~"), Jlumefinas CKOPOCTb OTHOCHTCH X
IJIOMagH NONEPeYHOrQ CEeYeHHS KOJNOHKH, a 06DbeMHag — K o6BemMy
cnost MoHuTa, JIoARYl0 cKOPOCTO NOTOKA OMPERENRIOT YMCIOM MAL-
JHIHTPOB PACTBODA, BRIXONSLIEr0 H3 KOJOHKHM 3a eNHHHIY BpeMe-
HH. CKODOCTh S/IOHPOBaHHS 3ABHCHT OT BH3KOCTH pacTBOpa, KOTO-
podl onpeneaserca Audpysus B 3€pHa HOHHTA H KOTOPAA YMEHb-
HIaCTCs C MOBHINEHHEM TeMMepaTypsl pacTBopa. UeM meabue wa-
CTHON HOHHTZ H 4YeM BhIIIE TEMIepPaTypa, TeM 6ojiee BHCOKHE CKO-
POCTH TIOTOKA ROMYyCTHMH B KOMOHKe., OIHAKO- O Mepe yMeHRBILIE-
HAA DasMEpOB 4aCTHI YBEJIHUMBACTCA THAPOSHHAMHYECKOE conpo-
THBJICLHE KOJMOHKH, &8 MOBLICHThH TEMIEPATYPY He BCEria BO3MOXKHO.
Ilostomy mpu pa6oTe ¢ TOHKOH3MENLUYCHHEBIMH HOHOOGMEHHHMHA
CMOJIAMH BCeTAa HEOOXOLHMO NOBHIIEHHOE NAaBJCHHE. Conpotusae-
HHE KOJIOHKH 3aBHCHT OT (POPMH Y&CTHL HOHHTA; cepHUECKHE ya-
CTHILE OKA3HBAIOT HAHMEHbIUIEE COMPOTHB/IEHHE NOTOKY NOABHKHON
}asnl. TIpn HCNONL3OBAHHH MATKHX HOHHTOB HA OCHOBe HONHAEKCT-
PaHa WJIH LeJIIO/NIO3H BEICOKHE NABJ/IEHHS HEAONyCTHMH, B Ta6a. 5.12
IIOKA34HBl CKOPOCTH TOTOKA NOABHKHON (a3hl B KOJNOHKAX, 3AMOJ-
HEHHBIX DAIIHYHBIMM MOHHTAMH. [1Jisi HOHOOGMEHHHIX MPOH3BOAHEIX
LEJLITION03El AOMyCTUMBI CKOPOCTH NMOTOKA OT 4 A0 30 Mu-cM—2.q—),
a urorxa H Ao 50 ma.-cM~2.y~!, UaM Gosibwe no pasMepy XpoMato-
rpadHpyeMbe MaKPOMOJEKYJH, TEM MEHLIIE A0MKHA GBHTh CKO-
PocTe noToka. Ilepenan maBieHH#t Ha KOMOAKAX, 3AMOJHEHHMX Ce-
danexkcom A-50 u G-50, He nonmen NPEBHNIATE 2 CM BOAAHOTO
cronba Ha | CM AJHEH KOJIOHKH.

5.7.5. PABMEP OTEHPAEMBIX ®PAKILHH
H AHAJIH3 ®PAKILHRA

Pasmepn oT6HpaeMuix (pakiuufi 5410aTa 3aBHCAT HE TOMBKO oT
pasMepoB XOJOHKH, O6BEMOB SMIOHDYIOLIHX PacTBOPOB H OXHAae-
MOFO HHCJIA XPOMATOrpa@MyecKHX 30H H MX WIHPHHH, HO H OT Me-
TOAZ NeTeKTHpoBahHA. Tak, HanpuMep, ecan (pakuMH aBTOMATH-
YeCKH OTGHPAIOTCA HACOCOM ANIA YD-CHEKTPOMETPHUECKOTO HeTeK-
THPOBAHHSA, TO HX OOBEM [HOJ/IKEH COCTaBAATH He MeHee 3—4 M,

.ﬁ—uﬂ HCHOJB30BAHBKE IDYTHX MeEeTOA0B ACTCKTHDOBAHHA MHUHHMAJAE~
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Muifi ofveM or6upaeMux opaxuuii Moxer OHTL MeHbIE, HANpPH-
mep 0,5—1 ma. Maxcumaabupifi o6weM ¢paknuil onpefensercsa
o6bemoM ¢pakuuii 1 o6bluHO He npesmmaer 0,25—1 a. Jaa pas-
jenenna oueHb GoJbNIHX TNpob cOOPHHK (pakumMil HYXKHO che-
UManpiio nepefenmparh (pasx. 8.6). Uame Bcero paGoraior ¢
ppaxuramu ofvemMom 5—20 MJa, KOTOpHE JAerko oT6HpaTL € MO-
MOWIBI0 TOUTH BCEX H3IBECTHBIX ABTOMATHYECKHX cOODHHKOB (pak-
gui. O6H9HO soeHt Aendat Ha 30—200 ¢paxkuuil B 3aBHCHMOCTH OT
CJA0KHOCTH pasjenseMol cMecH. JIeaHTs 3J10aT HA CAHIGKOM 00Jb-
{ooe gHCIO QpaKuMA He HMEET CMHIC/IA, OLHAKO NPH MAJOM YHCJE
§paxuafi xOpOLIO pa3sfeNeHHHE KOMIOHEHTH MOTYT IE€peMellH-
BaTLCA.

Bufop Merofuxm ananusa ($pakuuii ompepesnserca NpHpoLoi
8HAJH3HDYEMOTO MaTepHaja; NpHIeM BHOPaTh METOAHKY aHAaJIH-
83, 2 B HEKOTOPHIX CAy4asX H MCOHITATH HeoOXOAHMO Iepen naua-
AOM xpomarorpadupoBaHua. ITIpHMeHAIOT QH3HUECKHe, XRUMHUECKHe
K OHOJOTHUECKHE MeToAHKH, Yaime Bcero H3MepsiOT NOKa3aTenb
npenomaenud. [loan3yloTes TaKXKe pPAIAHUHEIMH KOJODHMETpHUE-
CKHMH METOJaMH, a TAKKEe TOHKOC/IOHHOR HaH OyMaxkHOH Xpoma-
rorpadueil u snextpodopesoM. HpeanbunM cnocofoM sBiasercs
JeTeKTHPOBaHHE DPajAHOaKTHBHHX H3oromoB, Msmepsa pH u saekr-
pPONPOBOJHOCTE OTGHpAaeMBIX (PpaxuHil, MOXHO KOHTPOJHPOBATH YyC-
JIOBHA 9aioHpoBaHHA. MIMEHHO TakOH KOHTDOJB IIO3BOJSET BOCHPO-
H3BOJAHTH YCJOBHS TpPajHEHTHOTO 3A10HpPOBaHus, B paje ciayuaes
oueHb NOJR3HO KOMOMHHPOBATL HOCKOJBLKO METCJOB NETeKTHPOBA-
Husa. [losesHEl TakKe HempephiBHOE ABTOMATHUYECKOE JETEKTHPOBA-
HHEe (C JOCTATOUHO BHICOKOH UYBCTBHTEJNBHOCTHIO) pas3defeHHBIX
COEAHHEHHH H perucrpauHs xpomarorpaMm (cm. pasi. 8.6, 8.7).
PesyabraThl H3MCpEHHA 3amMHCHBAIOT B BHJe KPHBOH 3aBHCHMOCTH
#izmepAeMofi BeIHUHHH OT ofbeMa aaloaTa HJIH HOMepa (pakim,
Vicxoza ua pacnpeieneHHs IHKOB Ha XPOMAaTOIPaAMMe HEKOTOpHE
dpakuuy MOXHO 06beaHHNTE. [Ipn 5TOM HEO6XOZUMO CAEAUTH, UTO-
BH 006DeHHANNCL COBEPINEHHO YHCTHIC (DPAKLHM, He COLepiKaiiue
fipEMecell APYIHX KOMIOHEHTOB, HHaue norpebyercs NOBTOpHOE
xpomarorpadHpoBanue., ®pakurH, NpeAHA3HAYEHHBIE ANH KOJHUE-
€TBEHHHIX aHAJM30B, XPAHAT B TEeMHOTE M HA XQJAOAY C TeM, 4TO0H
“pe RONYCTHTh HEKENATeJbHHX peakuul. @paxuuH coefHHenuf,
OKHCHAIOUWINXCA HA BO3JlyXe HJAH IOMVIOIIAIOMHX AHOKCHA YIJepoja,
MEAYET XPAHHTL B TEPMETHUECKH 3AKPHTHX COCYAax.

$.78. TEPECYET NAPAMETPOB IPH UCNOJAbL30BAHHH
PA3HBIX KOJIOHOK

H-.O@Ohvmo q4acTo PE3YAbTATHI, NOJAYYCHHEIE HA pPas3MHIHHX KO-
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NIEpEYHOro CCYEHHs CPABHHBAEMHX KOJOHOK PACCYMTHIBAOT OGBheM
SMAWCHTA, MOJHYI0 CKOPOCTB er0 IOTOKA B KOJOHKE H obbheM OTOH-
paeMblx ¢pakuui. Bricora KOJOHKH M uucio OT6HpaeMbix dhpak-
OHH JONAKHB GBITh TAKHMH K€, KAK H B HCXOAHOM SKCIEpHMEHTE.
Ecau BHNOMHATL mepeuncAeHHBle  YCJOBHS, To IIPH TPAaJAHEHTHOM
HJH CTYNEHYATOM 3JIOHDOBAHHH Ha HOBOR KOJOHKe cofepaHHe
(pakuui ocranerca TAKHM Xe, KAK H TIPH PasfeeHHH Ha HCXOTHOM
KOJIOHKe. MOXHO HaJesiTbCd, YTO PACHOJOMNKEHHE NMHUKOB Ha xpoMa-
TOTPAMME TAKKE OKAXKETCH aHaJJOrHYHBIM,

Ecmu tpebyercs H3MeHHTH BHCOTY KOMOHKH HJH €CHH B ODHIH-
HaJbHOH padoTe He MPHBEAEHH HH ILIOWA/L NONEPeUHOrO CeyenHs,

HH AHaMETp KOJOHKH, TO B BBIYHC/JAGHHSX CICAYET OHNHPAaTbCH Ha -

COOTHOIIEHHEe 06HEMOB C/IOA HOHHTA B ONHCAHHON H HOBOM KOJOH-
KaX; OCHOBLIBAfICb HA 3TOM COOTHOWIEHHH, MOXKHO BHYHCHHTH OG-
€MBl 3JI0EHTOB, MOJHYIO CKOPOCTh MOTOKAa H 06BeM OTGHpaeMHX
bpakunit (npa ogHOM H TOM XKe HX uncae). OxHako BOCIpOH3Be-
CTH pe3y/IbTATH MOXKHO JHUE NIPH OAHHAKOBOH BHCOTE HCXOAHOMN
M HOBO!l KOIOHOK, MOCKOJIBKY XOJ 9JIIOHPOBAHHA 3aBHCHT M OT 3TO-
ro napamerpa. ‘

B cBAsM ¢ 3TMM A8 MpeNBapHTENBHBLIX SKCIEPHMENTOB caeny-
€T BHIGHPATh KOJOHKY TAKOH BBICOTH, KOTODAS MOMKET OKA3aThCH
npHuemaeMOll game npu 60JblneM 00beMe KOJOHKH. Pacnpocrpasen-
Hple OLIMGKH TPH BHIYHCJICHHH TIapAMETPOB y/IePKHBAHHS CBIASAHH
C T€M, YTO He YYHTLIBAIOTCHE MepPTEBhle OOBEME (BEPXHAA YacTh KO-
JIOHKH, OGbEMEl COBJMHEHMH); XPOMATOrpadHUeCKHe MUKH IPH 5TOM
OKa3MBAIOTCA HEMHOTO CMEIIEHHHMH OTHOCHTENbHO BHUHCIEHHEIX
nonoxenud, ITosToMy ayumle Bcero CTpeMHTbCS K YMeHbIIEHHIO
MepTBHX 00beMOB B XpOMaTOrpadHuecKoll cHeTeMe.

5.8. MPUMEPbI HCNTOJIL30BAHHA HOHHUTOB

JAJIA PASIAEJNEHHSI CMECEN HEOPTAHMYECKHMX
BEIIKECTB

M. TEMTMAHEK

5.8.1. HEXPOMATOTPASHYECKUE HPOLLECCH]

Baaroaapsa ceoemy Masnomy pasmepy HeopraHu4yeckHe HOHH 06-
MEHHBAIOTCA TOPasfo OHICTpee, YeM OPramHHYeCKHE, H TNOTOMY NS
HX pasACIeRHs NPHTOLHBHL HOHHTH C HACTHUHAMH GOJIBLIErO pasMepa.
Pasjienenne MOXHO OCYWIECTBHTL NMyTeM IPOCTOM COpOUMH U 9JIIO0H-
POBAHHsA, OLHAKO 4Yalle AJA XpoMaTtorpaduueckoro pasienenuss H
SJIOHPOBAHHA HEOPrAHHYSCKHX HOHOB NPHMEHFIOT KOMIIEKCOOGpa-
syloline peareHTH. KaTHOHB MOXKHO yIepXKHBATH HA KaTHOHHTAX H
SaTEM SJOHPOBATh B BHAe KoMmaexcoe ¢ JJTA, umrpartom, doc-
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thatoM H T. I. HAH IIepEBOXHUTh B AHHOHHBIE KOMIIJIEKCH H COpPGHPO-
BaTh Ha andouHrax. KOMOHHHpys 3TH MeTOAH, MOXHO pasfeisrThb
pasHoofpasune cvmecH KatuoHoB, Honuwifi obmeH — mpocroli u ad-
PpexTHBHEE MeTO[ ACK/JIOUEHH? MEIlAlOMHX HOHOB B OOLIYHEIX aHa-
JHTHYECKHX NpoLeccax.

YMATYEHHE BOALI

drto Haunbojee crapad H HaHboJjee MHpoOKad 061acTb NMPHMEHEHHA
HOHHTOE, JKECTKOCTh BOJAEI, KaK H3BECTHO, 06yCJOBAEHA MPHCYTCT-
BHeM B Hell Ca?t, Mg?+t u Opyrux MHOTO3apARHLIX HOHOB. UTo-
OGN YMATYHTE NPHPOAHYIO BOLY, €€ IPONYCKAIOT CKBO3b CJMOH KATHO-
HHTA, CBA3HIBAWNIEro mepeuydciaeHnble HoHbl. Ha xaTHomnHTE mpoHC-
XOZYT HOHHBIA o0MeHd, B pe3yJbpTaTe KOTOPOro BHCBOGOW(AAETCHA CO-
OTBETCTBYHIIEE KOMAYECTBO WOHOR HaTpHA, TaK YTO TOJHadA CoJe-
HOCTB BOAH ocraercs HenamenHofi. Cojepxamiyecsi B BOJE aHUO-
HH ¢BOGOJSHO IPOXOJAT uepe3 KaTHORUT. MuorozapsaiHole KaTHOHB!
NPEeHMYIIECTReHHO VIEPHKHBAIOTCA H3 pa3faBAeHHBIX PACTBOPOB,
NOCKOJBKY ¥ HuX KOab¢HuHeHT pacnpeleseHHs BHIE, IeM y HOHA
HATpHA, H CHJIbHEE CPOJCTBO K KaTHOHHTY. UrTo6Hl perenepHpoBaTh
KOJOHKY ¢ KATHOHWTOM, T. €, NepeBecTH KaTHOHHT B Ca¥t-gopmmu
BHOBb B Na+-popMy, ee caeayeT TPOMEITE H3OBITKOM KOHUEHTPHPO-
BaHHOID PacTBOpa XJOPHIA HATDHA.

JEMHHEPA/TM3ALHS BOAL

Houublfi 0o6MeH HCIOAB3YIOT TAKMKe JAJAH IOJHOIO YIAJCHHA H3
BOAHBIX PACTBOPOB KATHOHOB H AHHOHOB, HCKMIOYAasd HaXOAsUIHeCH
B paBioBecHn HOHH H+ uw OH~. C 3T0#i neapio pacTBOp cHauamia
fIPONYCKAIOT uepe3 KOJOHKY C CHABHOKHCIAOTHHM KATHOHHTOM B
H+-dpopme, ua xoTopom B peayabrate ofMeHa ¢ HT yaepxusalorcs
BCe KaTHOHHL. Jia/jee HOAY4CHHHIH pPACTBOpP NPONMYCKAalOT yepes BTO-
PYI10 KOJIOHKY € CHJLHOOCHOBHHIM aHHOHHTOM B OH~-tdopme. Ha nem
yAEPKHBAIOTCH AHHOHH HE TOBKO CHILHHX, HO ¥ na=maoh=.oaopm-
HPOBAHHEIX KHCJOT, HANpPHMEpP KPEMHEBOH, YroJbHOH H GOPHOM.

- B pesyabraTe Tako#i o6palOTKH NOAYHAIOT JEMHHEPANH3OBAHHYI)

BOAY C BBLICOKHM YACABHEM 3JICKTPHYECKHM CONPOTHBJACHHEM, ITHM
METOJAO0M MOXKHO 3HAYHTENLHO MOBBHICHTb KAaYeCTBO AHCTHIJIHPOBAH-
#0# BOIBI, OAHAKO, ofpadaTHBad BOAY TAKHM CNOCOGOM, mmomxohm-
MO CTeHTb 34 COJEDKaHHEM B BOJIE OPTAHHUCCKHX —COELHHERHH,
NIOCKOJIBKY C TeyeHHeM BpPEMeHH H ocoBeHHO [oJ Bo3jcHCTBHEM
KMCNOPOZA HOHHTH pa3pymaioTcd. Jl€MHHEpaNH3aLHIO BEAYT B ABYX
KOJMOHKAax ob6bemMoM 5—10 1, coeAHHeHHHX TaK, uTOOH BOJA B HHX
AOCTYNaNa CHH3Y, HHAYe HAKANJIHBAWOWIMHCA BO3ZYyX Oyler TopMoO-
sHTh motox. Obopylosande nas naboparopHol oOpaloTKH BOIH
H3TOTaBJHBaeTcs psiaoM ¢upM. B nmpomecce paGoTH ¢ HOHHTOM H
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NPH €ro pereHepainiu HeoGXOAMMO CJIeioBaTh COBeTaM HBTOTOBH-
rend, Jag JeMHHepanusauuu NPHMEHSOT H CHEHaJbHHM 06pa+
30M 00pabOTaHHEIE OJHHOUHHIE KOJOHKH, COAEpKAIIHe CMech Ka-
TaonHTa B H*-dhopme n annonnta B OH--dopme, Ha raxom cmg-
IMaHHOM HOHOOGMEHHOM cJ0e (MOHOCTOHHBIA Hpoluece) AeMHHEpa-
JIM3AUMA PACTBOPA He CONpPOBOMaerTcH HaMeHenueMm ero pH. On-
HAKO CMEUAHHBIH CJI0H TpyAHee pereHepHpOBaTh, MOCKOABKY AJA
STOr0 HeoOXOMHMO cHayaNa OTAENHTb AHHOHAT OT KATHOHHTA METO-
JoM GIOTaHuH B OOTOKE BOJEL

Oﬂvmhmhmﬂxm TMMOJTHOW KOHHEHTPAITHH COJIER

Onpepenenne noauofi KOHUeHTpauun coaefi [163] Gesornoch-
TeJBHO K THMY HOHOB — OJHA H3 NepBHIX 06JacTell IPHMEHEHHR HO-
HuTOB. [IpR NMpONMyCKaHHM aHaJH3HPYEMOTO pacTBOpa Hepes Ko-
aoHKy ¢ xatuouarom B Ht-dopme B pesyasrare ofMena xatuosa-
MH BHCBOGOXKIAETCA 3KBHBAJIEHTHOE KOJHYECTBO HOHOB BOJ0pOAa,
KOTOpPO€ MOMKHO ONPEfeNHTh METONOM aJdKadHMeTPHH.

ANMHKBOTHYIO UaCTh AaHAJNM3HPYEMOTO pacTBOpPa, COREPKALLYIO
0K0JI0' 3 M3KB. aJekTpoauTa B 50 MJ, HANHBAIOT B pe3epByap, no-
MEIIEHHHE HAJ KOJOHKOH ¢ HOHHTOM. B 3THX mesax MOMXHO HC-
NOJIb30BAThE KOJOHKY, NMOKA3aHHYK Ha pHe. 5.10, ¢ Hacaaxo# H3
15 M CHALHOKHCIOTHOTO  KAaTHOHHTa (Hanmphmep, octHOH KS,
0,15—0,3 mM), npexBapurenbHo nepeBeaeHHoro B Ht-gpopmy
TIIATENBHO MPOMBITOrO BOXOM, 3mM0aT, BHTEKAIOWHHA H3 KOJOHKH
€0 CKOpOCTBIO [—2 MJfMHH, COGHpaT B Koale AJas THTPOBAHHAL
Ilocne Toro Kak Bech PACTBOP NPOHJAET dYepe3 KOJOHKY (BaxHo,
YTOGH HpH 3TOM OBLIa HCOOJAB30BAHA JHIIL Y4CTh EMKOCTH KOJOH-
KH), CTeHKH pe3epByapa H KOJOHKy mnpoMuBanu 100 ma Bosmw.
Bect coOpaunnuit samwar turpyier 0,1M pactBopoM rHIpOkcHAA
HATPHA B NPHCYTCTBHH METHJIOBOrO opaHxesoro. [lanee THTpyloT
BTOPYI0 aJHKBOTHYIO YacTh AaHANH3UPDYEMOro pacTBOPa, KOTOPYK
He NPONYCKANH uepe3 KOJOHKY, H BBIYUTAIOT NOJYYEHHOE SHAUEHHE
KOHLEHTPALHH K3 NepBOHAYAJbHO TNONYUeHHOH BemHuHHH. Pereme-
pHpPYIOT KOAOHKY 200 Ma 4M cOJSHON KHCIOTH, IPOMBIBAIOT BOIOH
go uefitpanbHoM peakuMy smawoara. Ilociae 3TOro KOOHKA BHOBB
roToBa K pafore.

HenaBHo BBEX€H pPAfHOAKTHBHBIE MeTOX HHAMKauuu [19].

[TogoBHEM cmoco60M MOXKHO ONpeAe/ UTh NOJNHYH KOHIEHTDA-
LHI0 aHHOHOB B pactBope. [IponylleHHHE yepes KOJOHKY € aHHO-
guroM B OH—-¢dopMe pacrBOp THTPYIOT CTAHIAaPTHBIM PAaCTBODOM
kucaoTe, OHAKO 3TOT CMoco6 He CTOMb YA0GE€H, NOCKOMLKY 3A104T
EMEeeT IIEJOUYHYI0 PeaKUHId H MOXET cOlepxkKaTb JHOKCHL yriepo-
Jla H3 BO3LyXa, KpOMe TOTO, €CAH B PAacTBOpe COMEPHKHTCA Kakas-
JAHGO COMb aMMOHHA, BO3MOMKHLI NOTEPH aMMHaka. HMoHH Meranaios

MOTYT OCaXjaTbCA B KOJOHKe B BHAC HCPACTBODHMBIX THAPOKCH-
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: §& faos. Kpome Toro, BmbpaTh NOAXOAAMMH  AHROHHT AOCTATOHURO:
& cnoxno. TeM He MeHee 5THM CIOCOG0OM  MOJYYaioT CTaHAapTHEM
8CTBOP THADOKCHAA HATDHS, HE COAEPIKALMA KapOOHATa [197].
ONOHKY pasmepoM 1,860 cM 3an0/HAIT CHIBROOCHOBHHIM AHHO-
yutom ambepant IRA-400. Aunonnr nepesoiar B OH™-dopmy, pe-
reHepupys ero 2 a IM pacTBopa rHAPOKCHAA HATPHHA, NPHIOTOB-
"gennoro pasGasrenneM 18M pactBopa THAPOKCHAA HATPHA, C TEM
wTo6: B HEM He coiepkazcs kapGonat. Ilocae STOro KOJMOHKY PO~
MHBAIOT 2 A CBEXKEBCKHNMAUEHHOW M OXJAXKIEHHOH IHCTHINHDOBAH-
woit BOOH RO HefiTpasbHOR peakuuu ajoata. [lamee yepes KOJOH-
‘Ky NpPONYCKAIOT CO CKOPOCTBIO 4 MJ/MMH PacTBOp wuomew I XJA0pHAS
.HATPHA (AHAJHTHUECKH YWCTOrO) B 50—100 mJr 5TOH BOAHL Ko~
JOHKY NPOMBIBAIOT BOAOW, COGHPAKT 3JI0aT B MEPHOH KoJ0e obpe-
“Mom 500 M m pasfaBaspT pacTBop BojoK A0 MerkH. Konby sa-
' kpuisator TpyOkoi ¢ mormotutenem CO,. Konnenrpauus mogydeH-
L HOTO PAcTBOpA OYEHb XOPOIIO COMVIACYeTCs C €€ TeOPeTHUCCKAM
SHaYeHAEM.

i HCKJIIOUEHHE MEHTAIONIHX HOHOB

C HOMONIBI HOHUTOB NPOBOAAT TAKYIO BAXKHYIO ONEPALHIO, KAk
k. ylajeHne HEKEJATEJIbHHX KOMINOHEHTOB H3 DACTBODOB. Omnpenene-
* Huio docdara MEmAT HOHH KaJAblHd, weaeza (11T) H anIOMHHHS,
! 1O HX MOXKHO HCKIIOUHTH, MPONycKad aHaJi3HpyeMBIH: DACTBOp He-
* pes ca0f CHABHOKHCAOTHOTO KaTHOmHTa B H*-dhopue [64]. C sroit
{eNbI0 KOJOHKY 3amoamsor 15 ma mayskca 50 (H*-gopma 0,07—
-'0,15.MM), TmatessHo npomeiroro Bofoh. IpoGy (0,4 r) TPHPOAHO-
" ro ¢octara pasgaraior 30-MHHYTHHIM KHIOSYEHHEM C 12M coqs-
. go#i kucaorok. [ToayueHHH PacTBOP BHIIAPHBAIOT A0CYXa, OCTATOK
BHICYIIMBAIOT B NEUH C TeM, YTOOH OCAlHTh KPEMHEBYIO KHCIOTY
H pas/oXHTb coepdHerus ¢ropa. [locae 3TOro OCTATOK oGpaGarTsl-
paior 2 Ma 6M conmdaHON KHCAOTH H 20 MJr BOAH,; OTPHALTPOBHIBA-
0T HEPACTBODHBILHECS BeIECTBA M, NPOMEIBAS (HIBTP Bojo#, do-
onsT o6beM duapTpata A0 65 Ma. TlojydeHHsli pacTBOp BBOAAT
B KOJOHKY ¢ KATHOHHTOM CO CKOPOCTTBIO 5 MJ/MHH H 9MIOHDYIOT BO-
Jiofi, AoBoxs obmeM amroata ;o I50 wmu. Conepxanne B siloate
KUC/IOTHL ONPE/eNAI0T NOTRHIMOMETPHUECKHM THTPOBAHHEM 0,1M.
PaCcTBOPOM THAPOKCHAA HATPHA.

Jlpyroii npHMEp HCKJKUEHAS — OTACICHHE 60JIBIIOrQ H3OGLITKR
P AGMUHBIX METAJJIOB OT HeG0JBLOIOTO KOJHYeCTBA MNIATHHOBHX Me-
FpanioB M 3os0Ta. IlocJaennHe NMpPeBpaIlalOT B YCTOHYHBBIC OTPHIA-
eNbHO 3aDSAKEHHBE XJOPHAHHE KOMIVICKCH, KOTOPHE NPOXOAAT
epes KOJOHKY C KaTHOHHTOM, He YIePKHBAACH B HEH me:. Iipo-
Gy cnnapa (35 r) pasiaralorT CMeChIO COJSHOH H a30THOM KHCJOT.
M%wazeow a30THOfl KHCJOTHL YAaJS0T BHOAPHBAHHEM, OCTATOK pac-
ssopuior B 8 mMa 12M consnof KACAOTH K MOCTENEHHO AOBOAAT




286 TJAABA §

HOHOOEMEHHASA XPOMATOIPAQHA 287

o6bem pacteopa no 1,5 s Tlonyuennwit  pacrsop, pH' xotoporo
ROJKEH _mz,:. pasex 1,2—15, BBogaT B KOJIOHKY C KaTHOHHTOM
Aayske 50 (0,3—0,8 mm)} B Ht-dopue. IMockoabky KOAHuecTBO
‘COPOHPYEMHX HOHOB JOCTATOMHO BEJIWKOQ, pasfiesieHde NpOBOAAT| HA
KOJIOHKe Gosbioro ob6bema (704 CM}, 3anoaHeRHOR 700 r BIaXK-
HOH cMOH. CKOPOCTb I10TOKA YCTAHABAMBAIOT PaBHOM 25 MJI/MHH.
Konorky mpoMuBaor BOmOH, mocie uero pH saipoata BHOBE H0BO-
AT ao 1,5, noGabass B mero Pa30aBIeHHYI0 COJNAHYIO KHCJAOTY.
B pesyabrate Taxoro pasznesends u3 npolsl yAansieTcsd OCHOBHASN
YacTb OGBIYHHIX MeTaanoB. UTo6H  yAa/dTh  OCTaBINHECH HOHHI
OGBMHEX METAJLIOB, SJIOAT NOBTOPHO DPA3LEJSIOT HA KOJOHKE MEHb-
MHX PasMepoB. IMOAT BHNAPHBAIT A0CyXa, A06aBHB npeasapH-
TeTbHO K Hemy 3 Ma 2%-moro pactBopa xaopuaa Harpms. Ocra-
TOK pacTBOpaOT B 30 My BOAM ‘H BHOBb HOBOAAT pH pacreopa g0
1,5. Pacrpop mponyckator yepes KOJIOHKY pasMepoM 4X1 cm, 3a-
TIOMTHEHHYIO TEM JKe HOHHTOM, HO C YACTHUAMH MEHBIIETO pasMepa,
Rounouxy mpoMmBaior Boaof, NOAKHCASHHON COMAHON KHCAOTOR Io
PH 1,5. Dmoar BamapusanT gocyxa, A06aBHB K HeMy MnpeABapH-
TEebHO HEGOMBIIOE KOJIHYECTBO XJMOPHAA HAaTpHA. OpraHHYecKHe co-
©QUHEHHS], NONAaBIIHE B PACTBOP M3 HOHOOOMEHHOH CMOJH, pa3aa-
raior, 0BpabarhiBas pacTBOP KOHUEHTPHPOBAHHOR A30THOM KHCJO-
TOH H TIEPOKCHIOM BOROpozxa. Tlocie BHMapHBAaHHS B NPHCYTCTBHH
«€OJIAHOH KHCIOTH TONYYA0T YACTHE XJOPHAH IJATHHOBRIX MeTaJ-
JIOB H 30J0Ta,

HAKOQMJIEHUE CAELOBHX MOHOB

Ecau 1e06x014M0 Pa3fenHTs KOMIOHEHTH, KOHIEHTPALHS KOTO-
PBIX OUE€Hb MaJ4, MOXHO BOCNOJB3OBATHCA BECBMA BHICOKHM CPOJ-
«<TBOM KOMIJIEKCOOGPASYIOMKEX HOHATOB K NEPEXONHBHIM MeTaJsaM.
TIpn STOM MQMKHO OYHCTHTH OCHOBHGH KOMIOHEHT OT CJEAOBMX NpH-
Mecell H GO7ee TOYHO ONPELENMTH COCTAB NPHMECH NOCAE ee HIOH-
POBAHHA H3 KONOHKH. IIDHMEPOM MOMERT C/YXHTH KOHLEHTPHDOBa-
HHe crefioB Meau M3 1M pacTBOpa XAODHIA aMMOHHJ Ha XeJaTH-
pyomeM HoHHTe Hayskc A-1 [214]. Odas copbumm 10-4% wmenn
(1,58-10-5 r-non Cu+/n) w3 1 & 1M pacreopa XA0pPHAA AMMOHHA
BTOT PACTBOP NPONYCKAJH CO CKOPOCTLIO 3 CM/MHH 4epes KOJOHKY
pasmepom 0,94 cM?X1,3 cm, 3amommennyio 1 ma payskca A-1 B
NHy+-dopume. Meap saouposann #3 Kodouxu 10 ma IM consnof
KHCJIOTBL H onpepensinu Ttarposaruem 0,01M pacrsopom 3IITA.
Crenenb yaepKHBaHUS MeLH Npeprmana 99%.

5.82. XPOMATOTPA®HA KATHOHOB

XpomaTorpauJyecKog pasie/eHHe KATHOHOB, He obpasyomux
KOMILIEKCH, MOXKET OHTh OCHOBAHO HAa DA3JHUYMAX HX KOHCTAHT
pacnpeneneHns npu copBuMH Ha KaTHOHHTAX. Ilpwm Hagnexamem

-

Bu6Ope HOHHTZ (B YaCTHOCTH, ero (POpMBHI), JIIOEHTA H YCAOBHMRE
S/JIOHPOBAHHA MOKHO C YCIEXOM OCYILECTBHThb Psif PasAHYHLIX One-
pauuil, HanpHMep pasje/ieHHe IIEJOUYHBIX H INeJ0UHO3EMEeNbHEX
MeTannos, -

UIEJIOUHBIE METAJIJIBI

Hagsecky cuaukata (1 r) pasnaraioT B IIaTHHOBOM THIJIE CMe-
ChIO KHCJOT, COASpiKallel NAABHKOBYW KHcaoty. Hanee us mpoGer
HCKAOHAIOT XKeJe30 H AJIOMHUHHMH, OcaxIad HX H3OBITKOM OKCHIA
kagmus., Ocagok OTOHHABTPOBHBAKT H ANHKBOTHYIO 4acTh (QHABT-
pata BBROJAAT B KOJOHKY (2,4 cM2X27 ¢M}, 3aNOJqHEHHYI0O CHJBHO-
KHCJOTHHIM KaTHOHHTOM Jayskce 50 (0,12 mm). [IpempapHTedbHO:
KaTHOHHT caemgyer nepesecTH B Ht-dopmy, nponyckas uepes Hero
COMHYI0 KHCIOTY, H npoMuTth BojoH. [lpm salomposamun 0,7M.
consnHOf KHeaoTO# co ckopocThio 0,6 om/MHH ¢ mepBmMH 130 M
9/10aTa W3 KOJOHKH BHXOAMT KaAMHH, co caegymomuMu 50 Mm—
auTHit, co caeaymomuMH 60 Ma-— HaTpHE, 3aTeM BHIXOJHT OKOJO
90 M uHCTOH KHCIOTH M, HaKOHel, ¢ HociaeRHHMH 100 M smwara
H3 KOJOHKH Boixomur Kanaufi. I[Ipu ganpHelimeM saonpoBasun 60-
Jlée KOHUEHTPHPOBAHHOH KHCJIOTOH M3 KOJOHKH BHIXOAAT MArHHA w
KaJbl{#, IOCJ€ HEro KOJOHKY MOXHO IIOBTOPHO HCHOJB30BATH.
310T cnocol rpefyer MeHplle BpPeMeHH, YeM KIACCHYECKHH MeTOn,
a TOYHOCTh Y Hero no kpafinefi mepe takasa xe [198]. :

Jlasi pasjeneHHSs IMEMOYHBIX METAJJ0B YCIEITHO NPHMEHAJIH He-
OpraHHY€eCKHe HOHHTH, HANMPHMep cypbMaHylo KHcaory [1]. Ha ko-
aouge (0,836 ¢M), zanonneHHolt cypoMmaHo#i kucaorci (0,07—
0,15 mMM), MOXKHO pasIenHTb BCe WIJOUYHBIE MeTajael.: Pacteop,
cofepxamuit 105 r-won Lit, 10~* r.-won Nat u no 4-10-5 r.-Hon
K*, Rb+ u Cs*, BBOAAT B KOJOHKY H 3JIOHDPYIOT CO CKODOCTBI®
0,6 mafmuH asotHO# KHcaoTOR Boapacratouieil kKoHueHtpanuu. Co-
Jepxamuecs B npobe WOHHBI 3MIOHPYIOTCA B TAKOH NOCIeA0BATENL-
Hoctd: Lit ¢ mepBriMu 40 ma 1M asorsoit kucmotm, Kt ¢ 140 Mma
2M xucaotd, Cst co 120 ma 4M kucaors, Rb+ ¢ 100 Ma 6M guc-
JOTH H, HakoHenw, Nat ¢ 200 max oM pacrsopa HHMTpaTa aMMoOHHI.
IIpu sTOM mOayyalOTCA OTUETJHBRHIE XpoMatorpadHUecKHe MUKH,
TOQJBKC ¥ MHKA HATPHA HabgdgaeTes HefoJaplnofi «xsocT», pyrie
NpHMEpPH pa3AejcHHA KATHOHOB HAa HEOPTaAHWYECKHX HOHHTAX OMNM-
caHul B paGore [114].

HOHBI INEJIOYHO3EMEJDBHBIX METAJIJIOB M OPYTHE KATHOHDBI
Cumech (1:10) xanbuea u 6apuda pazgensand Ha kojoHke (1,4

20 cM), 3aN0JHEHHOH CHABHOKHCAOTHHM  KATHOHHTOM HaysKe
50X8 (H*-gopma, 0,15—0,30 mm) [116]. Cravana cMech HHT-
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PpaTOB KaJbuHsA H Gapus, cojepxamyn 10 mr xaneupg # H3GHTOK
Gapus, cOpOHPYIOT B KOJOHKe ¢ KaTHOHHTOM. Kaapuuit xosuue-
CTBEHHO 3JIOMDYIOT H3 KoJgoHkH 200 mMa 1M pacrtBopa amerata
aMMoHHA, JlasA 9Ja0HpOBaHUA GapHsl HCIOJB3YIOT TAKOH xke obbeM
GoJee KOHIEHTPHPOBAHHOIO 3MI0€HTA, HanpuMmep 4M pactBop afte-
Tara aMMoHHd. B paafenennbix ¢pakuHAX KaJbUui ONpeIeAsiiOT B
BHJe QKcaJara, a 6apuii — HOJOMETPHYECKHM.

Pazgesenne Ha KaTHOHHTAX cMecell MPOCTHIX KATHOHOB MOJHBA-
JICHTHEIX MeTajd/IoB, B TOM YHCJE H pelJKo3eMeJbHHIX, OCHOBaHHOE
JIHLUIL Ha PA3NHYHAX B cpoicTBe, 0OLIYHO HeaddekTHBHO, eCNH Ka-
KHM-nHO0 cnoco0oM He YCHJAHTh 3TH pasnduus. Yame Bcero #e-
fI0/Ib3YIOT pa3JHUHHE PEAKLHH KOMIJIeKkcoo6pa3oBanua (pasa. 5.8.4).

5.8.3. XROMATOTPADHA AHHOHOB

Pafor no noxHooOMeHHOH xpoMarorpaddH aHHOHOB CYLIECTBEH-
HO MeHblIe, yeM pafoT no xpomaTtorpaduH KaTHOHOB. Pasnenenue
AHHOHOB, KaK NPAaBHJO, TPOBOJAAT, HCHOJAb3YA PasjHYHE B CPOACTBE
AHHOHOB K aHWOHHTAM H DE€MXe — pasixude B cuie kucaor. Kaac-
CHUECKHM TNPHMEPOM MOXET CJAYXKHTb pasje]eHHe raJoreHHfoB HA
CHJbHOOCHOBHOM @&HHOHHTE C HHTDATOM HATPHA B KaueCTBE KO-
eiTa [36]. Sro pasgenenne BeAyT Ha KoaoHKe (3,4 cM?X6,7 cM),
3a00JHeHHO! CHABHOQCHOBHEIM aHHOHHTOM gayske 1-X10 (0,07—
0,15 Mm). ITpomuBaa kosonky (,0M pacTBOpOM HMTpaTa HaTpHA,
H3 Hee YARaJAOT XJOpPHI-HOHH, CyMMapHOe cOAepaXKaHHe I'aJIoreHH-
JoB B npole AOMxHO OHTh He MeHee 6 M3KB., HalpHMep 1O
2 M3KB, XnOpHZA HATpHA, GpoMHAAa ® Hoaufga kamnd. IlpoOy pac-
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reoparoT B 2 ma 0,0M pacteopa muTpaTa HaTpHA. JTOT Xe pac-
" TBOP HCIOJBL3YIOT H IJIA CMBIBaHHS NPOOH B KOJOHKY, H B KauecTBe
- nepBoro anioeHra. (CKOPOCTH IIOTOKA YCTAHABIAMBAIOT  PAaBHOH
t- 1 ma/mun, Co6upalor nepsBme 55 MJ 3J10ara, COAepKalHe XJO-
. pun. ITocae 9TOr0 3MII0€HT 3aMeHAOT Ha 2M pacTBoOp HETpara Hart-
i pua u or6upalor ¢paxumio ofbeMoM 55 MJ, B KOTOPOfi COJEpPIKHT-
¥ ¢a Gpomun. C Tperne#i ¢pakmued obpemom 260 Ma 3aoHpyercs
E- Hoaun, Onpenenarh TaJOr€HHIE MOMXKHO aprextomerpHueckn. I[lo-
' OyweHHas OPH TAKOM pasjelleHHH XpPOMAaTorpaMMa IpejcTaBlieHa
i Ha puc. 5.11. Tlo oxoHuaHMM pasfecneHHs KOJOHKY IPOMBIBAIOT
100 ma 0,6M pactBOopa HETpAaTa HATPHSA, IIOCJE YET0 OHA rOTOBA
K AaNbHEeANeMy HCIOJb30BAHUIO, AHAJOrHUHHE TPHBLHI NOJO-
KEeH B OCHOBY omucauiuoil B pafore [21] MeTomuk# pasienenus
- ¢Mecelr xaopuaa (o 1 mr) u momuna npu 100-xpaTHOM H3GHTKE
" focAefHerc. DTO pasjledeHHe INPOBOAAT Ha KOJOHKE C CRJBHOOC-
. HOBHRIM HOHHTOM, 3JIOHDPYA npo6y 2M pacTBOpOM HHTpaTa KaJlHs;
o6HApYKeHHe OCYIUeCTBAAIOT MeDKYPHMETDHUECKHM METOLOM.
- TIlpn onpejeneHun GTOpPHA2 B pale NPHPOAHLEIX MATEDHAJOB HE-
. OGXOAHMO NpeIBapHTENbHO H30aBHTHCH - OT MEIUAIHEX HOHOB,
raaBHeIM 06pa3om ot HabmTka (docdara [233]. C stofi neaso mpo-
Oy NpONyCKalOT uepe3s KOJAOHKY ¢ CHJbHOOCHOBHHIM HOHHTOM Ja-
yaxc 1-X10 (0,07—0,15 mm). Cravana HOHHT TpHKAH 0OpabarH-
paior 100 Ma 3M pacrBopa ruapokcujpa Hatpea H 3M coasnoif
kucnoTe, [Mocne obpadorkn HoHHT octaBaskT B OH~-dopwme, npo-
MBIBAIOT BOAOH M MOMEILAIOT B KOJOHKY pasmepom 11X 10,5 cm.
B ary xoacuky Beoast cmeck 0,5 Ma pacrsopa NaF, cozepxaunero
256 mxr F-, 0,5 ma pacrsopa KHPO,, conepxamero 12,56 Mr P
(F :P paBno 1:500), 1 | Ma pacTBopa, cOAEpKAMErO PaJHOAKTHB-
. Huit wsoron 3P (25 mkKu). IlpegsapurensHoe rpajHEeHTHOE HJIOH-
- pOBaHHe, IPOBEJCHHOE C LEJABI0 JecopOuur dropuia, mokasaljo, 4yTo
b amompoBanue gyumre Bcero BectH 0,5M pacrsopoM  ruipoxcHia
HATpHA. DJIOEHT NpPONYCKAIOT 4Yepe3 KOJOHKY CO CKOPOCTbI0 8—
9 ganeas/muH, ofbem orbupaemofi ¢pakuunH cocraBaser 6 Ma
{120 kanens). KonnyecTBennoe amonpoBanue GTOPHAA MPOHCXOMAHT
B ¢pakuusx 7—9 (10,0, 12,3 n 2,5 Mxr pTopuiia), a PalHOAKTHE-
#ull m3oron Qocdopa BmepBuie nosBasercy B dpakuun 29.
" XpomarorpadHa aHHOHOB OKasalach 3P(EKTHBHHEM METOIOM
‘pazfiesieHusl HEKOTOPHX CJIOKHHX CMeEceH, HampuMep NOJHTHOHA-
0B, KOrjla 3JI0HPOBAHHE M3 KOJOHKH C CHJBHOOCHOBHLIM AHHOHH-
FOM yAOOHO BECTH COJNSHOA KHCJHOTOA DPASJAHYHOH KOHIEHTPANHH
84). YcnemwHBEM 0Ka34/10Ch H pasfenenHe KOHISHCHPOBAHHEIX doc-
ATOB C HCIIOJL3CBAHHEM IS SJAIOHPOBAHHA PacTBOpa XJIOpHIa
ajus ¢ JoGaBkoi ¢opMmuaTROTO GydepHOro pacrbBopa; 3Ta MeETo-
AMKA PEKOMEeHIOBaHA JUIA cepHAHHIX aHaJH30B CMAuMBANOIIHX pe-
grenTos [113]. _
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5.8.4. HOHHBIA OBMEH C YYACTHEM PACTBOPOB
KOMINIEKCHBIX COJIEH NNPH NPUMEHEHHH
CMECER PACTBOPHUTEJIEH

BonsurdHeTBO METOAMK pasfieNeHHst HOHOB METANJ0B Ha HOHH-
TaX OCHOBAHO HA PA3JHUYHH B YCTOMUMBOCTH HX KOMILJIEKCHBIX CO-
efuHenAl. KoMmaekcoofpasyomne pearenTsl HIH AHHOHBI MOXKHO
HCNIOIL30BATL B KAYECTBE IIPOTHBOMOHOB JUIA CMOJ, HX MOJKHO BBO-
AHTE B PAacTBOPLI, H3 KOTOPHX BeleTcAd cOPGUHS, HAH HCNOJb3OBATH
Ans BecopOUHH yAepXAaHHEX KaTHOHOB. C MOMOLILK STHX peareH-
TOB MOXKHO NEPeBOJUTH HOHBI METAJJIOB B HE32PAXKEHHHE COefH-
HEHHSl HJH B aHHOHHEIE KOMIUIEKCH (MOC/EIHHM IPHEMOM HOAB3Y-
lored vawe). Menss semmunyy pH, xomiiekcoo6pasyionimii pe-
4r€HT H erc KOHUEHTDALMI0, MOXKHO B 3HAYHTEAbHHIX NpeAenaax
MEHAT: YCTOHYMBOCTL KOMIIEKCOB H Te€M CaMBIM YBEJIMYHBATH Pas-
JIHYHA B KOHCTAHTAX PacnpefeneHHA, a B HTOTe NOBHIIATL CTENEHb
pasieneHus.

PA3JE/IEHME HEPEXOQJHBIX METAJIJIOB

HauGonee pacnpocrpaneHa H Jyullle BCerc orpafoTana MeTo-
AHKA PA3AENEHHS TNepeXOJHHX MeTaloB B (OopMe XJOPHIHBIX
KOMNJIeKCOB. PyHIaMEHTalbHOR B 3TOH 06iacTH sBAgeTcA paboTa
Kpayca u corp. [[106], B KOTOpOii OmHcaHO CHCTeMaTHuecKOe pas-
JeneHne pAZa MeTanoB. BrocneacTBHH 3TOT MeTOA Obla AONOJ-
HEH H pacilAped APYTHMH aBTOPaAMH. ¥ CTOHYHBOCTb XJIOPOKOMIIEK-
COB METaJVIOB B OUeHb OOMBLION CTENEHH 3aBHCHT OT KOHIEHTPALHH
COJIAHOR KMCAOTHl B pacTBope. [IpH 3J10HPOBANMH PAcTBOPOM 3TOR
KHCJIOTHl YMEHbIIAIOMeficI KOHUEHTPANHH H3 KOJOHKH ¢ CHJILHOOC-
HOBHEIM aHHOHHTOM B Cl~-00pMe NOCTENeHHO BHIXOAAT pasfieseH-
Hilé HOHH METaJJIOB. :

CRIBHOOCHOBHOMY aHHOHHTY, HampHMep aayskcy 1-X8 (0,1—
0,2 MM}, maior mabyxuyTs, 3aTeM nomemalor ero B 9M coasmyio
KHCJOTY, a/lee IPOMBIBAIOT BOACH M BHOBL NepeMemuBalT ¢ 9IM
coasHo# KHenotod. C 3THM XKe pacTBOPOM AHHOHHT [EDEHOCAT B
KONoHKY (1X25 ¢M) H B Hell mpoMbBalT ero 50 M TOB XKe KHe-
aot, ITpoby, comepxkamyio 5—20 Mr uukens, Mems, KoGaJpTa,
J)eje3a H UMHKA, BBOAAT B KOJIOHKY B BHJAE DacTBOPa B HEGOABLUIOM
KOJHYECTBE COJISHON KHCJOTH. OJHOHPOBaHHE BEIYT TOH Xe KHC-
JIOTOH TIPH CKOPOCTH HOTOKA 2 MJ/MHH, orupas Qpakuuu ofne-
moM 125 M. Hexenp saioupyercs B mepsoft ¢ppaknuu. B npouecce
SJIOHPOBAHHS COAAHOH KHCAOTOR TNOCTeNEHHO yMeHnmaiouedcs
KOHLUEHTPAUMH HOHH 3JIOHDYIOTCS B clelylolleM nopsike: 4M
HCI— Co, 2,5M HCl— Cu, 0,5M HCl—Fe(III) u 0,006M HCl—
Zn. O6HapYXHBAIOT 3TH HOHEl METOJOM XeJaTOMETpHH. XOA pas-
IeJeHHs NOKasaH Ha pHC. 5.12,
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OrueTnHBHIE Pa3AHUHA B YCTOHYMBOCTE XJIODHIHHX KOMIJEKCOB
[I03BONAIOT TakKikKe pasieddATh COeJHHEHHS OJAHOTO H TOIO Xe Me-
Ta/1a C PAsNMYHOH CTENEHBIO OKHCJCHHSA, HANDHMEP COeNHHeHHS
AByX- H TpexaapsfHoro xenesa [151]. B xoaomky (1,65 cm2X
X10 ¢cM) ¢ CHJIbHOOCHOBHBEIM AHHOHHTOM aMmGepuaut FRA-400 (pas-
Mep gactun oxojo 0,15 MM), NpeiBapHTEILHO NPOMETHM 4M co-
JAgHOR KHCJOTOH, BBOJAT cMech, cofepikaiiylo no 5—20 Mir co-
eIHHeHHH XeJesa B KamAoR u3 crenenefi okucaenus (B Gopme
XA0PEIOB) B HEGoabIIOM O6BeMe 4M coasuoll kucsaorsl. [Ipu 3mon-
poBarHH 25 Ma 4M coasHOH KHCJIOTH €O cKOpocThio 0,25 M-
«cM—2.MER™! W3 KOJIOHKH BHIMBIBAeTCA coelnHeade xeqaesa(Il), a
lipE HdanpHelmeMm sxioupoBaHuu 30 mu 0,0M coaanoi xuenors —
coequnente xenesa(lIl). Drta merozmka upHroAHa aas pasaee-
HHA cMecel, coenuennil xenesa(ll) u xenesa(lll) B oTHOmMEHHAX
©or.1:100 no 40:1. TounocTs paspeneHus BHCOKasd, NOPAAOK 3JI0H-
poBaRHsA NMOKa3aH Ha pHc. 5.13.

Kpome X70pHAHEIX KOMILIEKCOB, JJisI DA3ACAEHHS METAJI0B HC-
MOJIB3YIOTCA H ADYTHE TaJIOTeHHJHBle KOMILIEKCHl. YCIELIHO MpoBe-
JeHo pasfefeHde H-KOMNOOHEHTHOH CMecH KATHOHOB HA CHJABHOKHC-

JIOTHOM KATHOHHTE C IIpHMCHEHHEM TPagHEHTHOIO 3IHOHPOBAHHA

‘6pOMHCTOBOZOPOJIHOM KHCMIOTON YBeNHYRBAIOWIEHCA KOHLEHTDAIHM,
Jayske 50-X8 (0,07—0,15 MM) cHayama ocBOGOKIAIOT OT MENKHX
'JacTHI, npoMbizas B SOJbHIOH KOMOHKe BOAOH, KoTOpas mogaetcs
CHH3Y BBEPX, 3aT€M INPOMBIBAIOT nocjegoBateabHo 10%-HeiM pac-
“rBopoM 1HTparta amMmouus (pH 3), 3M coasmoit kucaorolt M B 3a-
KJIKUEHHe BOLOH 10 OTPHUATENBbHOA PEAKHHH 2/]10aTa HAa XJOPHI-
#oH. O6paboTanHBIM TAaKHM O6Gpa3oM XKATHOHHTOM 3aNoOJIHAIOT KO-
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: HMOOCHOBHOM aHHOHWTe gayskc 1-X8 (100—200 Mkm) SMIORpOBAHHEM COMAHOH KHC-

aotoli (xononky 1X25 cu) [106].
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Puc, 5.13. Pasjenesre ABYX- B TpPeXBAJEHTHOrQ MeJe3a Ha xojonke 1,65 eMZX
X10 cM) ¢ cHALHOOCHOBHHM aHHOHHTOM amGepanr IRA-400 (150 mrm) smouposa-
HEEM coaseof KEcaoTof [151].

nouky (1,216 cM) H MeaNeHHO mMpONMYCKAIOT yepes Hee 25 MJ BO-
AH, conepxamefi no 0,25-107 r-won/n HMomos Hg?+, Bid+, Cd2t,
Pb#* u Cu?". Ilocne 3TOro KOJOHKY APOMBBAOT 20 MI BOEH H
HAUHHAICT SJAOHPOBAHHE PACTBOPAMH GPOMHCTOBOIOPOLHOH KHCJIO-
THl Pa3JHYHOR KOHUEHTPAIHH; 3JI0OHDOBAHHE BEIETCA CC CKOPO-
cTei0 2 Ma/mur, HoHH MeTanI0B BHIMBIBAKTCS H3 KOJOHKH B Ta-
-KOR nocaenosareabnoctd: 70 ma 0,IM HBr — Hg?#, 100 ma 0,2M
HBr — Bi*+, 100 max 0,3M HBr — Cd#+, 200 ma 0,6M HBr — Pb2+
H, naxoren, 100 Ma 2M HBr— Cu?t, B or6upaemnix ¢paxnusax
MeTaJUIH ONPEIeNAIOT METOAOM XeJaTOMETPHH.

PA3NEJEHHE MBIIIBJKA, CYPBMBI M OJIOBA

OvueHbp HHTEpPECHO HCHONB30BAHHE THOKOMILIEKCOB MeTajoB Il
AHAMHTHYECKOR TPYNNH AJA DasfeseHHA STHX METAaJJOB HA AHKO-
HATax [98]. CooTBeTcTBYIOImMYIO METOIHKY MOXHO C YCHEXOM HPH-
MEHATb A aRAJH3a CIJ2Ba, NOJYYEHHOTO CIlJaBjieHHeM NPobH Co
cMechI0 Kap6oHAaTa Kasausa H cepu. B peayneTaTe Takoro cniaasie-
HHSl MBINbAK, CYPbMa H OJMOBO 06pasyioT COMH COOTBETCTBYIOIIMX
THOKHCJIOT,

Cwmecs, cogepxkamyo no 30—80 Mr MHINbLAKA, CYPbMH H OJOBa
B mm“o?no coJiefl THOKHCJIOT, CHauaJja pas3baBaanT A0 obnema 100—
150 mMa 3%-meM pacteOopoM moamcynsduaa uartpus. Paspnenenue
BegyT Ha xomoHKe (1,713 cMm), sanonuenuofi jpaysxcoM 2 n
OH~-popme (0,3—0,8 MM), KOTODHIl yAepXKHBaeT HOHM H3 aHa-
JH3MpyeMoro pactBopa. CHayana H3 KOJIOHKH IIOHPYIOT THOCTAH-
-Hat (700 ma 0,6M KOH, 2 wma/mmn), sareMm THoapcenar (3,5 a
‘1,2M KOH) n, Hakomen, tnoanrumonar (1,5 a 3,5M KOH). Oro-
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b OpaHuble QPAKUHH 9110aTa MOJIKUCIASAIOT COJAHOA KHCJAOTOH, BHI-
b, NaBlilHe B OCAJ0K CYJbdHAH BHOBb PACTBOPSIOT, 1I0C]E Yero 0J10-
. B0 ONpejeAioT IPABHMETDPHUECKH, a MBIIbAK H CYPbMY — THTDO-
e BAHHEM, : ‘

PA3JEJEHUE MHOTO3APAIHBIX HOHOB

. TIpeMepoM OGHICTPOr0 H KOJHYECTBEHHOTO DPa3leNieHHf, KOTOpoe:
i 66110 6H OUCHb TPYAHO OCYIIECTBHTL (€3 HOHHTOB, MOXKET CJIy--
¥KHTH OTJEJNeHHe LHPKOHHA OT APYrHX KaTHOHOB H @HHOHOB, CO-
" pepxamuxca B H36HTKe [101]. B otanune or paja Apyrux Mmerail-
nos uupkonni B 0,00M cepnoli Kuciore O0pasyeT OTPHHATENBLHO
- gapaAKeHAHA cyabdaTHERH KOMIJIEKC, KOTODHH NPOYHO CBA3LIBAET-
€A CHJBHOOCHOBHHM anuonutoM B SO,2 -dpopme. B peayanrate
uMpKoRMi yaaercs oraenuts oT Ni, Co, Fe, Mn, Cr, Ti, Cd u apy-
rux MerannaoB. Jiaa storo amGepaur IRA-400 (0,1---0,3 MM} zarpy-
- ®awt B Koaouky (0,715 cm) B TmatensHo npoMeBapT 2M cep-
HOH KMcJO0TOH, uToGH YAAJHTh U3 HEro XJAopHA-nouw, llocie npo-
{, MEIBKH BOJOH KOJOHKY IPHBGAAT B COCTOSAHHe pasHoBecHd ¢ 0,00M
. cepHO# KucJaoTof. Jlanee yepe3 KOJOHKY co cKopocTsio 0,5 Ma/Mun
nponyckaior 100 ma 0,00M cepHOf KHCJIOTH, B KOTOPOH pacTBope-
Hul 1 Mr Zr(IV) u 100 Mr nouos gpyrux MerasaoB. Ilocae storo,
yTOOH VAAAHTBD K3 KOJNOHKHM NOCAEHNHHE <lelsl MEeIalollHX 3Je-
i, MentoB, ee npoMuBaoT 100 mMa TOH Ke KHCJOTH. LlMpKOHHI 3/I0H-

“ pytor H3 KORORKH 100 My 4M co/isiHOH KHCJIOTHl K ONPEAESIT Me-
rogoM xenatoMmerpuu. IIpH HaJHYHH B CMecH MOJHOAEHA H BOJb-
¢paMa pasiesnerHe MOJyYaeTcs HEMOJHBIM; TNPHCYTCTBHE OJIOBA,
BaHAJHs H ypaHa TAKKe YCJAOXKHAET aHAJH3,

Kax npenapaTHBuble, TAK H aHAJHTHYeCKHE METOALI pasiele-
HHS PELKO3EMEeJBHEX 3JIEMEHTOB B BHJAE KOMIUIEKCHHX COEAHHe-
HH{ NAlOT BECHMa XOPOLIHE DE3YJbTATH. YCHEIIHHM, HampuMep,
0Ka3aJ0ch TIPAaJHEHTHOE B3JIOHPOBAHHE Q-OKCHMACAAHOH KHCJIOTOH
. H3 KOJOHKH C KATHOHATOM; TIPH TaxkOM METOAe DasjeleHus YeTKue
$. xpomatorpadHueckHe NMHKH yAaeTcs MOAYYHTh AaXe NPH KOMHAT-
£ noi reMuepaType [53].

Jas otiAeneHHs ¥Kejesa OT Mariis MOMKHO BOCHOJB30BATHCH
peaknueli ¢ nupodocarom. JKeneso(IIl) ofpasyer ycrofiuuskie
- KommekcHee anuounl [Feq(P20;)3]%", koTophe NpoOXoisaT uepes
- xojionky ¢ katHomntoM B NH.*-¢opme mpu pH 2—3, B To Bpems
KaK MATHRA HpPOYHO yAepikHBaercs (YHKUHOHANBHEIMH TPyINaMH
CHALHOKHCJIOTHOTO KaTHoHuTa [159]. THTaH, HHOGHA B TauTa/ pas-
REAIOT TaKkKe B BHAe QTOPHIHHX KOMIJAekcos. Bce oTH TpH KOM-
mofieHTa MOXKHO 3JI0APOBATH H3 KOJIOHKH C CHJIbHOOCHOBHEIM 2HHO-
A HHTOM CMEChIO ILIABHKOBOK M cOJsiHOA Kucior [224].

% B page yCTOHYHBHX KOMILIEKCOB C ITHJICHAHAMHHTETPAYKCYC-
" HOR KHCJAOTGH MOXKHO OHICTPO PA3AEJHTH KATHOHH HA XKaTHOHHTE
" aayskc 50. AHanu3kpyemylo npoOy MOAAlOT B KOJOHKY B BHAE pac-
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TBOpa B Oydepnom pactoputene. Ilpu ompeaenennmix pH Komm-
JIEKCH HOHOB HEXOTOPHIX MeTasioB, HanmpuMmep La, Sm, Y, Mg, B
3HAYUTE/NBHOR CTENEHH NHCCOLHHPOBAHEL, A 3TH METAJIH YAEpHKH-
BalOTCH HA KATHOHATE, B TO BpeMs kak xommaekce Th, Fe, Sc u Al
TIPOXOJAT yepea xoa0HKY [55]. Pasanure B KoHcrautax pacnpene-
JIEHHSA HCIOJb3YETCA NPH OTAeJeHHH Ha KaTHoHHTax Co OT r. a
Takxke Cr or Fe u Al; anaansupyemyio npo6y pacTeopsiotT B- pas-
GaB/eHHOH asOTHOH KHCJOTe, colepxalei pobasky 3ATA mau
JXTA [105). oo _
HoBrie BO3MOXHOCTH ISl PasieseHus gaeT cOpOUHA KA HOHH-
TaX H3 cMeced BOAW M OPraHMYecKHX DpacTBOpHTesel, MO3BOJAI0-
mIUX H3MEHATH KOHCTAHTH pachopefencHHs. llpu HCHoab3OBaHHU
CMEIIaHHOrQ HEBOAHOrO DACTBOPHTENA MeHseTcs HAGyXaeMocTb HO-
HHTa, 4 TAKKE COJBBATAIMSA HOHOB H OOMEHHBAEMLIX IPYIIN H yCTOM-
YHBOCTh KOMIVIEKCHHX coeAuHeHHl, Tak, HampuMep, yAajoch OThe-
JHTb HAa CHJBHOKHC/JIOTHOM KAaTHOHHTE CJIEABl JIHTHA OT H3GHTKa
Kajpuysa B npofe CHAMKATa; SMOHPOBaHHE npobnl nposoguau 0,5M
pacTBOpoM coaancH kucaoTH B 80%-noM Meranosme. Kopxkumr u
Crpenos paspaGoraiu GoJbIIOe YHCAO BAPHAHTOB STOM METOMHKH;
COOTBETCTBYIOIMHE paboTh MOxHO Ha#TH B Xypsajsax Chemical
Abstracts. .

5.9. IPHMEPbI PASJEJIEHUA OPTAHHYECKHX
COEJHHEHHHA

#. LITAMBEPI

CTpyKTypa OPraHHYSCKHX COeAMHEHHH BechbMa pa3Hoo6pasHa, H
AnA XpoMaTorpaUuecKoro pasfeNeHds BTHX COeTHHEHHH MOXKHO
HCIIONb3CBATE CaMHE Pa3IHYHEE DeaKIHH, Ha noHMTax Hnwm ana-
JIOTHUHHX TOAHMEDPHHIX COPGEHTAX MOMKHO pa3flielfTh HE TOJBKO
OPraHHYECKHE HOHH, HO H HEHOHH30BAHHBIE M Jaxe HEPacTBOPH-
MbI€ B BOAC¢ CO€IHHEHHS. HAHuOZm HOHHOro o6MeHa AJA pa3felieHHs
HCNOJAB3YIOT TaKiKe (H3HUECKYlo ajAcopOUHIO, pas/iHuHe B PacTBO-
PUMOCTH B copGeHTe H BHelHEH (ase, MOJEKyJIIPHOCHTOBHE 3(-
thexTH, a Takke ofpa3oBanHe CBA3EH DA3NHUHHX THNOB. DTHM BO-
OpocaM NHOCBAIEHO OYEeHb MHOTO pafoT, H MH OTPaHHYHMCSH JHIIb
HEKOTOPHMH THOHYHBIMH NpHMEpaMH pasfe/eHds Ha OOBYHHX HO-
HHTaX, MOAH(QHUHUPOBAHHHX HOHHTAX M CNEUHAJBHHX NOJHMEPHHX
copGeHTax.

5.9.1. XPOMATOTPA®HS HA CHJIbHOAHCCOLHMPOBAHHLIX
HOHHTAX

Ha nomurax atoro THnma OGHYHO Pa3fedsioT BOAHLIE CMeCH
SJIEKTPOJIMTOB, H B TAKHX CJAYyYadx XxpoMmaTorpaduyecKkoe pasjelieHue
06YyCJ/IOBJeHO HOHHbIM 0OMeHOM. AgoTucToie ocHO8aHUA (OCHOBAREA

¥
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YeTBEPTHYHOI0 AMMOHHS, aMAHH H HeKOTODHIE aMHHOKHCJ/IOTH OC-
HOBHOro xapakrtepa) paafensior [30] HA CHILHOKHCJOTHEIX KaTHO-
HHTAX, SJIOHDYS HX DACTBOPAMH COJAHOH KHCJIOTHE BO3pacTaiomIeH
KOHIGHTPAUHK; TAK K€ pAasjeNfioT HOHH LIeJOUHHX MeTajjoB
(puc. 5.14), C pocToM MOJEKYJNAPHOA MacChl PasfieNifieMHX KaTHO-
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Puc. 5.14. Xpomarorpaduyeckoe pasgenenve YeTBEPTHIHHX OCHOBANUS AMMOHHSA
¥ APYrEX OCHOBHHX COGAHHEHHH a30Ta Ha CHIBHOKECJAGTHOM KaTHomnrte [30].

Koamcnka 3,2X60 cM; HOHMT — fayske SOW-X8 (200—400 smem); smoent — [ 5. HCl, 90 mn/fq;
fipeGa — pacTBop aHaJAH3HPYEMHX coesnueRHf mo 15 wmr kaxgore B | H. HCL; amoar or6u-
m-an mopOuaMe o 10 Hax 20 MA H ONPefEfRNH COGTAB: o — HAHTHADHHOBLIM MeTOoA0M,
— ofipaGaThinasd NePHONATOM H HSMepsf TOIMIOMeHHe npH 366 HM, 8 —— HEMepAS NOTVOmMEeRHe
apr 260 uM, 2 — ofpaGaThiBas CMeChIO0 IHAHGPOMUE — ¢YabdaHKIOBAA KHCaoTa, & — o6paGa-
THBaA CMEChbI0 INEA0UL — ALETOH K HaMepsada GyopecHeHUKIO,
Cocras .amraauanpyemoft npoSu: ! — cepHH, 2 — PMHIHE, 3 — ITAHGNAMEH, 4 ~— HAPHWUTHH, § —
q.pﬂuaozmnhunmm KHCIOTa, § — METH/aMHH, 7 — 6eTaMH, & — XOJHE, 2 — y-6yTHpoGeTanH,
# — npoaus, [/ — TeTPEMETHAAMMOHHAXJODHA ¥ TPHMETHIAMMHOKCHL, 12 — cTaxHApHH, 13—
N-MeTHAMBKOTEHAMED, [4-— HHKOTHHOBAH KHCIOTA, 15 — TPHTOHENNHE, [6 — HCTHAHH, 17 ==
: AHCYALpHMAN 3PrOTHOHHHA M THOJATHACTHARHA, /8 — THAMEH.
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HOB HAPALY C HOHHHIM OGMEHOM HAUHHAIOT NMPOABAATHCH MOJEKY-
ASPHOCHTOBOH 3ddekT u duaHyeckas ancopbuma. Poas tHaive-
CKOH ajCcOPOUMH DACTeT ¢ VMeHbLICHHEM ~CTENeHH JHCCOUHALHH
AMHHOB M CH/IbHEE CKA3HBAETCA B PACTBOPHTENNX, NOAABJSIOLLHX
SACKTPOJHTHIECKYIO  AHCcounannio. CaaboocHOBHEHE | coeinHedus
-430Ta THMA NMHPHIHHA H €r0 NPOH3BOLHLIX HJIH HEKOTOPHX AMHHOB
YCHEIIHO DA3J NS0T HA HOHHTAX METO/0M BHICRAHBAIOMER XpoMa-
TOrpadut B YCAOBHAX, AH2JIOTHUHBIX HCNIOTb3YEMEM A4 pasgenenutt
HEHOHH30BAHHAIX HEPACTBOPHMBIX B BOJE OPraHHYECKHX COEIHHe-
HEE [165]. AMHA OueHL CAGOOCHOBHEIX AMMHOKHCIOT agcopbu-
PYIOTCA Ha KATHOHHTaX H3 PAcCTBOPA B AUETOHHTPHJE, [OCAE HEro
HX MOXKHO 3/IIOHPOBAaTh MeTaHOJIOM [27].

3HAUHTe/IbHOE BHHMAHHE B JIHTEPATyPe VAEJIAETCH HOHOOGMEH-
HON xpomaTorpadHu opezanuveckux xucior. Pasjenciyne aMHHOKHC-
JI0T ONHCAHO B pasf. 5.10, a sxech MH O6CyAHM aHb Xpomarorpa-
¢uueckoe pasjeneHHe 3aMeleHHMX M HE3AMEIIEHHBIX KapGOHOBEIX
kucnor. Xypauek n Suzepa [31, 85a] onySaukoBanu o63op pa-
60T, NOSBUBIIHXCS B NEYATH B MOCAEAHHE TOAE. B OCHOBHOM B JH-
Tepatype o6CyxKAaeTcA XpOMATOrpagHueckoe pasjeseHHe Kap6o-
HOBLIX KHCJIOT Ha OOBIYHHIX KATHOHHTAX H AHHOHHTAX B BOAHBIX H
HEBO/HNLIX CPEAAX C HCIOJNB3OBAHHEM HOHHOrO o6MeHa H pana Apy-
FHX B3auMOJeHcTBHI,

Tak, Hampumep, apoMaTHueCKHe OKCHKHCJOTH pasiefsioT HA
'CHJIBHOOCHOBHOM aHHOHHTe (pHc, 5.15). Hesamemenume KapOBoHO-
BHE KHCJOTHl COPGHPYIOTCH HA CHJBHOKHCJOTHHIX KATHOHHTAX B
H*-gpopMe, ¥ B 3THX YCIOBHAX HX MOXKHO pasienaTh XpoMarorpa-
¢uveckn (puc. 5.16). CyabdoxucnoTh othocares K YHCAY CHABHO
AMCCOLMHDYIOIIHX COSJIMHEHHH, H HX MOXKHO pAa3feNfiTh MeTOAOM
HOHOOOMEHHOH XpoMaTorpadud fAaske Ha cAaB00CHOBHEIX AHHOHH-
Tax. Myrrep [132] ommcan pasgenenne anxuacy/ibponaTos ¢ pas-
JHYHBIM UHCJAOM ATOMOB YIVIEPOJ2 H PA3NHYHBHIM YHCJAOM CYJIb(O-
Tpynn B MOJIEKYJie H2 CPeJHEOCHOBHOM NOJHAEKCTPAHOBOM aHHOHH-
T¢ ¢ AHSTHNAMMHOSTHALHHMH rpymnaMe [DEAE-cedagexe A 25
(0,04—0,12 mMm)]. MouocyastonaTs smoupyior 0,3 g PACTBOPOM
OHxapfoHaTa aMMOHHA B BOJHOM mponanoae (3:2), a NOJIHCYb-
donarel — 1 H. BOXHEIM DPACTBOPOM 6HKapGOHAaTa AMMOHM, Apo-
MAaTHYECKHE CYJbQOKHCAOTH 00pasyloT OueHb NPOYHHE CBH3H C
8HHOHHTAMH, TNOCKOJIBKY NPH HX B3aMMOJEHCTBHH AKTHBHYK POJb
urpaer Quanueckas amcopbuHs MexIY aAPOMATHUECKMMH OCTATKA-
MH copGata u cop6enra. [To 3TOf IpHUMHE NpeNNOUTEHHE OTHAIOT
TaKHM METOZHKaM, B KOTODHIX OTPAHHYEHO YYacTHe B cOPOLHH CBS-
SHBAKOINHX B3aUMOZEHCTBHE. XpoMaTorpadHueckie pasfieleHHs CO-
C/AHHEHHH STOr0 THIA YCNEUIHO OCYIECTBJSIOT HA KADGOHOBHX Ka-
T#ORMTaX [143] u MerogOM BhicamHBalOIEeR XpoMaTtorpaduu [56].
o Denoabt u 3aMeujennbie (PeroAbi — OueHb ciabhie KHCJEOTBL, - HO
TEM He MEHee KX MOXHO Pas3ie]sTh METOLOM HOHOOGMeHHOf xpo-

fleenowenue npu 280 um
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Puc. 5.15. Xpomarorpaduueckoe onpefefcHHe CNefoB GeH30ANOA u H-OKCHGeHSON-
HOM KHCJIOT B M-OKCHGeH3OAHOH KHCJIOTe Ha CHALHOOCHOBHOM' annomuTe [182].

oaonka 13X330 MMm; HOHHT — Aayskc 2-X8 (200—400 mem) B aneratHnoll dopue; TPaRHeHTHO®
wﬂﬁ:uowu:ma. fHaynHan ¢ 16%-HoB yecycHOR XHCAOTH, cMemanHoft ¢ 200 Mn MeraHona, o
CKOPOCThI0 2—3 MA/MHH; OGHApYMeHHe — ¥@-CleKTpoMOTOMETPHPOBAHEE dpaknud 0o 10 ma;
npofia — 50—100 Mr Texumdeckodt x-GéHICHHOR KHCAOTH B KOHREHTPHPOBAHHOM METAHOJABHOM
DacTBOpe, CoAEpMallleM HeGosNbhIHe KojaddecTa OemzofiHofl H oxcubemsolinux kucaor, Io
OKOHYaHHH $AOHPOBAHHA BCIO CAJNHOHXOBYIO KHACHOTY, KOTOPAA MOMET COASPHKATECH B HOHHTE,
BHITECHAIOT AeAAHOR YRECyCHOR RHCAOTOH,
Coctas aHaJH3npyeMoll cmecu: J — 1,0% Gemsofinoft kucaorn, 2 — 1,0% n-oxcuGenaofimolt Kue-
JOTH, 3 — 98% M-OKCHOeHaOHHON KHCNOTHL,
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- Puc; 5.16. Pasgenerne CMcCH KHCAOT Ha CHJBHORHCAOTHOM KatsoHute [142].

HonuT — paysxe 50W-X4 (100200 mem), H¥-dopma, 131 mn 53 cm: BJI0EHT — BOAA; SHIOAT
gsvuamhnovpsm;: no 25 M H onpeAensny GQeHHAYRCYCHYI)  KHCACTY [0 Y9 -ROIMROmennio:
#pr 267 HM, JpyrHe KHCJIOTH — THTDOBAHHEM  IMEAOUbX;. OpOGa — 26 M BOAHOTO pPacTBOpa.
*¥xcycroft {f}, sanepHaHoBO# (2), KanpoHosof (3) mm dennaykeycucht (4) xwuchor o o..mm —,Gawn
. : : kaMuok.
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marorpadpuu. Ckesan [181] pasmenssn X710pdeHONN Ha CHABHOOC-
HOBHOM AaHHOHHTE, HCIOJbB3YS TPajIHeHTHOE 3JIOHPOBAHHE BOJAHOH
CHCTEMOH yKCycHAas KHCAOTa — MeraHold.. EMy ymanoch xonmuect-
BEHHO OTAENHTb 4-xmopdeHos, 2,6-muxnopdenon u 2,4,6-Tpuxmpp-
(enon or Gompworo HabhTKa 2,4-nuxnopdenosa. Hezamemensbe
QeRoNH  XpoMATOrpadUPYIOT. Ha CHILHOKHCJOTHOM

KaTHOHHTE,
g
] QP& -rar CH3CO0H SZwas CH;COOH
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Prc. 5.17. Pasgenexse x70pdieHONO0B Ba CHABEOOCHOBEOM anHomnte Tna II [181].

Kononkz 1,3X20 cm; HOHHT — saysre 2-X8 (200—400 Mel) B ametatHoll topMe, RPOMBTHA
METAHOJNOM; TPaJHeHTHOE SJIOHpOBaHue 0,2%-Hoft YKcYcHofl XHCAOTOR, cMellamHOR ¢ 200 M
METAHOMA, (O CKOPOCTRN) 2—3 MJ/MHH, STOT SMI0SHT BHIMWBEZET BCE KOMIOHEHTH, KpoMe
2,4,6-tpaxaopdenona, KoTopumfi sAKHpPYOT 6%-HOH YKcycHolt XHCAOTOR; mpoGa — 6 MJ MéTa-
HOZBHOrO PAcTBOpA cMecH 70 mr 2,4-gHxA0pdeHoNa B 00 2 Mr 4-XA0p-, 2,6-MuxA0p- H 2,4,6-rpa-
XaopdeHonon; obHapyXenHe — METOAOM QOTOMETDHH (280 &M),
Cocras aHEAH3MDYEMOR NpPOGE: | — 4-xnoperon, ? — 2,4-nuxnopdenod, § — 2,6-aaxnopdenor,
4 — 2,4.6-Tpuxaopdescn.

smoupys Bomo# [191] HaM uurpatEnM GydepHuM pPacTBOpoOM
(104]. TTockonbKy HesamemenHHe (eHONH OueHb cTabo THCCOLH-
HDYIOT, ANA HX DasfeNeHHs MOXHO € YCIIEXOM NPHMEHSTh COMIOGH-
JH3ANHOHHYI0 XpPOMAaTOrpadHio, NpeAHA3HARERHYIO AJS PASAETeHHS
HEHOHU3YIOINUXCA INIOXO DAaCTBOPHMHX B BOJE OPraHHUECKHX CO-
enuHenus [177].

MoHHTH MOXHO NMPHMEHATH AJA XPOMAaTOrPadHPOBAHHA H HEHO-
HOT€HHBIX CAUPTOS. DOJBUIHHECTBO HHSIIHX CHHPTOB JIEFKO pAasjens-
€TcA ¢ TNOMOLUBI razoBofl xpomarorpadhH, NpHEMJgeMa TaKKe H
BplCaMHBalomMast xpomartorpagus (cm. pasn. 1.2.6) ma cuabhooc-
HOoBHOM anuoHuTe [167]. BhiCUIHe COMPTHL MOXHO C YCIeXOM paa-
ACNATH METONOM COMIOOHIH3AUHORKOH XpOMaTorpadHu Ha CHJBHO-
KHC/IOTHOM KaTHOHATe (pHC, 5.18). MuoroaroMHbe CHHPTH XpOMa-
TOrpadHPYIOT METOAOM BHITECHHTENIEHOH XpoMaTorpadMH Ha CHJIb-
HOKHC/JIOTHOM KatHOHHTE [34]| H HAa CH/IBHOOCHOBHOM aHHOHHTE C
HCHOMBb30BAHHEM BOAW [227a].

s
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Kpome cnupToB, Ha HOHHTAaX OGHIYHOTO THAZ PAa3AEAAOT P
RPYTHX opezanuveckux coedunenull reuownoeo xapaxrepa, Gonee
MAH MeHee PACTBOPMMEX B Boje. Ha CHABHOKHCAOTHBIX KATHOHHTaX
MerogoM BHCaJHBaloINefi XpoMaTOrpadHi € HCIOAb30BANHEM CYJb-
darta aMMORHS B KAuyecTBE 3JIOEHTA YAAJIOCh PA3JENHTH anHpaTH-
veckae abupn (Ca—Cs) [166], amppernan [22] u maTpocoenHHe-
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Puc. 5.18. Comobuarsanronsas xpomarorpadng cunprop Cs—Cy HA CHALHOKHCIOT-
HOM KarHomHTe [177). :

. : — - +-hopMe; IpagHeHTHO®
HEa 2,28 cM?¥30 cm: mMomKT — Aayskc 50-X8 (200—400 meun) B I H

M%hmvommmrm co ckopocThio 0,48 cm/Mur 1M, M u 3M yKcycHoH KHc/aoTodl; smoar oTOH-
P&AH GOPHEAMHE NO 6 MJA H mocie AOGABIEHHH CMECH XPOMOBOH H CEPHOM KHMC/IOT OMPeRedsnNH
copep¥anne Cri+ ¢GOTOMeTpEpoBaHHeM; npoGa — | ma pacTBOpa ¢Mect cnupToB (0,2 MMOJB)
5 B0%-Hoi uinwnmcm .Enuho.nm. . 4 » s axnaoBRE,

CIOHDTH, BXOAAIMIME B COCTAB AaHAMH3HDYEMOA RpOGH: [ — rper-aMAAOBEY, 2 — H- .

P 3 Inz..,oxnuhouzn. 4 — H-TeNTHAOBLIY, J = H-OKTHACBHY, § — H-AOHHAOBEIA.

Hus [94]. [To ToMy e mpUHUMNY, BCHOMB3YS PAaCTBOPH XJIOPHAA
JUTHS, COJSHYIO KHCJIOTY HJH BOAY, MOXHO pasfienaTh CIOXKHHE
emecn ankuadocdator [85]. Meronom cOMOGHAH3AUHORHOR XpO-
MaTorpadBH HAa CHJILHOKHCIOTHOM KaTHOHHTE C METAHOJOM B Kage-
CTBe 3JI0CHTZ MOXKHO [PasfcisaTh METHIANKAIKeTOHH [178].

5.9.2. XPOMATOIPA®HA HA HOHHTAX
MO NOHIIHPOBAHHON CTPYKTYPhI

UTo6K NOBBLICHTL 3(Q¢eKTHBHOCTL XPOMATOrpadHYECKOro pasfie-
JeHHS, BMECTO HOHHTOB OGEIMHHIX THIIOB NPHMEHAIOT HOHHTE C MO-
aubunApoBannoil cTpyKTypo#l. C Le/pio yayullleHHs YCJIOBHH B3au-
MOneficTBHs cOpOaT — cOPGENT B HEBOAHBIX CHCTEMax HCNOJAB3YIOT
KPYRHONOPUCTble UOHUTH., COPOIHA HA KOTOPHX HAET MpEeHMYIIecT-
BeHHO Ha BHYTpERHefl NOBEPXHOCTH HOp (CM. pasjn. 5.2.6) He3aBH-
CHMO OT CIOCOGHOCTH K HAaGYXaHHIO OCHOBHOH MacCH IOJHMepa.
KpynHOnOpHCTHE KATHOHHTH IPHMEHSIOT, HAMPUMeEp, IS pasiefe-
HAS aMHLOB SJIIOKDOBAHHEM CMECHIO AllETOHHTPHI — MeTanon [27].
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Puc, 5.19. Buusuve npMpoan npoTHBOHOHAZ Ha PasINTE]AbHYI) CMOCOBHOCTL
HOHHTA HA TpPHMeEpe XpOMaTOrpabHPOBAHHA CMECH NPONHICHLIHKOAA X Tper-Gy-
THJ0BOTO cnypra [183], :

XpOMATOFpaMMHE, HOAYHYeHHEE Ha CHALHOKHCIOTHOM KaTHoHRTe paysxc 50-X8 B H+-dopme
{A), cHNLHOOCHOBHOM aHHOHHTe payskc 1-X4 B Cl--dopme (5) M ma payskce I-X1 B dopue
AH-(2-sTHarexcun)docdata {ga 90%) (2).

YCAOBEA DasmeNeHHA Ha TOCAEJHEM HOHHTE: KONOHKA 1,27 BHYTp., auam., 85 cMY SJI08HT «=
BOJla, | MI/MHH; OSHapyKEHHe — O NOKA3ZATENIO NPeAOMIIeRNs, TeMnepartypa 70 °C; npofa —

- 10 Ma pacTROpa CMecE NpORHACHIAMKONS {20%) B 7per-GyTunomoro coupra (20%).
Cocrap aHaaHsHpyeMoR npoGul: I — cMech KOMIOHEHTOB, 2 — NPONANEArAUKOAL, 3 — rper-Gy-
THAvBME cuBpT,

C neapio ynyulleHHs opraHOGHIBHHX CBORCTB HOHNHTOB MOZHGbHIH-
PYIOT HX XHMHUECKYIO CTPYKTYDY HJH MEHSIOT IPHPOAY NPOTHBOHO-
HOB. CUAbHOOCHOBKbIe GHUOKUTOL ¢ GOABUIUMY OP2AHULECKUMY QHUO-
Hamu (c GHQHABHLIMH NPOTHBOHOHAMH) YCIELIHO HPHMEHAIOT A4
pasnenenust cnupros (pue. 5.19). K ycHaedHio  opraseHABHHX
CBOHCTB NPHBORHT H YMEHbLUICHHE COJEPKAHHA B HONHTE OGMEHH-
BaeMbix rpynn. Karuowursr masrodl emxocru yenemso TNPAMEHSAIOT
ARl paspenenHs anku1bochaTOB METOLOM BHCAHBAIOWIEH xpoMa-
rorpagne [85). Lyk n I'perop {213] ucnonpsosaan oscopusbHble
UOKUTbI, B CTPYKTYPY KOTOPHIX BBOAXT KOBAJEHTHO CBA3AIHHE Op-
ranogpr/sHse ocTaTkd. Tak, nanmpuMep, Ha OJIEOPHNBHOM = CHIIBHO-
KHCTOTHOM KATHOHHTE 3TH aBTODH OTIACNHJH aHHJHH OT MADHIHHA,
SJIIOUPYsS NpOSY PacTBOPOM H-GyTHIAMHHA B reNTaHe, '

~; ‘B JIHTEPATYpe. ONHCAHO HECKONBKO MPHMEPOB YCIRITHOro Xpo-
MaTOrpadUpPOBAHHA OPraHHUECKHX COSNMHEHHII Ha WONUTAX ¢ O6-
pawennold copbyuornold pynkyued. Taxk, HANPAMED, cBA3HBadA Go-
PaTHbHE aHHONH HA aHHOHMTAX, MOJYHAKT COPGEHTH, 06pasylolue
KOMIZIGKCHbIE CBSISH C MHOTOATOMHBIMH CNUPTAMH HJIH CaXapaMi.
Ha pue. 5.20 nokazaum ‘PEIYABTATH pasfiesteHHA CJO0XKHONA cMecH
TAHKOJIeH ¥ TaHuepHHa [164]. Ha CHABHOOCHOBHHIX AHHOHHTAX B
GucybduTHOA (opMe paspensioT aJbRerHAN H KETOHH, C. KGTOPH-
MHE HOHHTH: PearapyloT ¢ 00pasoBanyeM HECTOHKHUX . g-OKCHKHCAOT, -
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Puc. 5.20. Pasnenedie MHOFOATOMHHX COMPTOE HA CHJILHOOCHOBHOM AHHOHHTE B
Goparnofi dopue [164]. X8 (200500 e,
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Pyc. 5.21. Pasgenenne KapGOHAMbHHX COSXMHEHHA H2 CHILHOOCHOBHOM AHHOHHTE

, B GHCyanduTHOR dopue [83]. ] st Gopue:

) ¥A); HOHAT -~ mayske 1-X10 (100—200 mew) B Gucyardurso opMe;

Hhmnﬂ”omﬂﬂﬂ%%wnﬁ:mﬁuremg HATPHA yBeARYEparomelics KOHIEGHTPANME; CEOPOCTh BOTOKA

0.2 unjuuy; Opofa— 82 Mi CMeCH aneToAa S.VE HMONB), mm...rh.mmwwmm %nwwﬁwwu M““MMH

Y Ta Batpua (0,04 HMOAB), a;BAErH

“mm* un.nmo___.ﬂwu.. M%%Nwwﬂammmﬁwohozﬁvuﬁa: MeTONOM. BHj¢neHH: | — aneron, »lEFn.

AeTRX MOXOSHOR EKHCHOTH, 3§ — DEpOBHHONPAAHAA KHCJOTA, 4— aAbJErdA UHPOBHHOFPAAHO
- : : KHCAOTH.
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5.23. Paafenenne Tpu-, TETPa- M TeKCAMETHNERIHAMHHOB METOAOM JHTaEAQ-

Kozonxa asanerpon 07—t ooazm_zmom xpomatorpadun [109].

V=10 cu; -

(00mee comepMapue HHKeJIg B ﬁo:uﬂmuouo_ﬂazﬁﬂuw&mm T (30100 pataon oanope

CKOpOCTS HD-O.-.»N.D.MII@-U E.E.s::.n. OQEE@.{.EENO'NNH_ EPEBHG: OB, £} bl
p Haxa;
PePHBHGE ACTEKTHDPORAHHE NAAMEHHLIM

2 = 1,4-TeTpa-, 8§ — 1,3-TPHMeTHACHANAMAN,

Balnenenn: ! — 1,6-rexca-,

MMMMMMMM,HNH mom_wﬂEmo_,o Pa3ieneHnss ueThipex KapOGOHMJLHHX CO-
Ha pic. 521 [83]. Pan pOWATrpaGacmey g o ACTABEI
OCYWIECTBHTh HA KaTHOHHTAX ¢ KOHOHAMH ammeMWhm_ﬁwwﬂﬂ%oﬁmo
Mﬂomm\wmz ”mOmeM@QMZm.th‘_, KOMIIJIEKChl ¢ HEHACHIIEHHHMH Nmem.
b iy :.Ahnzw.,“mﬁws TAKHX KaTHOHHTOB MOXHO PasHeNaTh
(i 5 o TPaAC-say m:mmmmwx HEHACHIUIEHHBIX KHDHHX KHCJAOT |
pRC. pom Cl.. . 4.0.3). AHajoraunmit COPOEHT — KPyIHOIIO-

wzw i KaTHOHHT amGepaucr 15 B Ag*- uam B Cu*t-dopme’ (koro-
wﬁ_mwom w_umw__mvnmwao?, HENPHTOACH AN pasfe/eHHS HEHACHIIEHHHX
HCNIOB3OBAMIR N/ Pasfe/eHHs THOJNOB M AHAJ-
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kuwiacyneduaos [135]. Tenandepux [70] npeinoxHn NMpUMEHATb Ka-
rHOHHTH B Ni-, Cu- 1 Co-opMax Ans JHrani00GMEHHOH XpOMaro-
rpadun: NOCKOABKY He Bce KOOP/AHHAIHOHHEIE NEHTPH HOHOB Me-
TAJI0B YIACTBYIOT B CBH3BIBAHHA ¢ OCMEHHBAEMBIMH IDYNNaMH Ka-
THOHHTA, BO3MOXKHO O6pa30BaHHE KOMIUIGKCOB C aMEHAMH, ITOT
NPHHUHUT GHJI HCTOJAB30BAH NIPH PA3/leeHHH NOJH3THICHAHAMHHOB

(pmec. 5.23).

5.9.3. XPOMATOTPAGHS HA NOJHMEPHBIX COPBEHTAX

PauMoHANBHO HCIONB3YA METOAHKH CHHTE3d, MOXHO NpPHroTas-
JIHBATH COPGEHTH IO MEPKE», T. €. CHElHaIbHO AJs TpeGyemoro
pasienenus. BoablIoe BHAMAnHE YAEAANOCH NMOHCKY ACUMMETpPUL-
Hoix cOpGEenTO8 C AKTHBHEIMH IDYNIAaMH, IPHIOAHHMH IS pasjese-
HHsI ONTHYECKHX H30MepoB. B JjHTepaType ONHCaH PAA TAKHX NOMH-
TOK, HO B GOJILHIMHCTBE CJYTdeB aBTOPaM YAanoch AOOHTHCA JHIIb
gacruusoro yemnexa [24]. [lnst copOnuy CcOelHHEHHH C THOJLHHIMH
IPYNNAMH JIPHCOTABJIHBANH MEPKYPUPOBAHHGIE NOAUMEDLL, HA KO-
TOpLIX GBLTH, B MACTHOCTH, Pa3/ie/eHbl IKCTEHH H MVIYyTaTHOH (124}.
Cop6enTH Ha OCHOBE HHTPOBAHHBIX apOMaTHYECKHX IOJIHMEDOB IDH-
MeHsJIH AJA PasfeJeHHs apOMaTHUECKHX YrieB0J0pOA0B (puc. 5.24).
Venemese xpomatorpaduyecKue pasfeneHus NPOBEAEHH HA KpyIn-
HOMOPHCTHIX CONONHMEpPAax CTHPOJNA H JMBHHH/IGEH30NA, He COAEp-
Wamux ¢yHxmHonansHEX TPynm. C MOMONIBI0 STHX COTOJNHMEDOB
MOXKHO VCNeulHo OTAeaHTb, HaNpHMED, HapTanHHMOHOCYIbbOHAT
or aHcyibponata (puc. 5.25). B pabore [bba] omHucaHo pasAeie-
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Prc. 5.24. Paanesenre apOMATHUECKAX YrASBONOPOXNOE HA HETPOBAHHOM MNOJIHCTH-
ponsHoM copGente [8].

Komonra 1,23X4R,5 c¢M; copGenT -— CONONMMEDP cTHpOAA M DHBHHEAGEH3OM4, colepmamul
28 nupAHUAGeR3oNa (CONONMMED ANKHIHPOBANK BeHIHAXTODHAOM N0 Metofly Ppuaens-Kpadr-
€3, 2 saTeéM HHTPOBANH jHMsumell asoTHoft xucaorofl n cepHOf KACAOTE; NMoaydeHikifi «Terpa-
MATPOGELHSAAROIHCTHPONBEL > COPOERT DasMajLlBAfM H METOOM OCAMIEHHA BHENRIK
bpaKiH0 ¢ RACTHIAME pa3MepoM 950—270 wmem, Bspeck sToft Gpaxuum B aKeroHe BBOSHIH
/B KONOHKY); SJIEAT — ANETOH; CKOPOCTH NOTOKA 5 safu; npoba — cMecs YrAeBOJODORCH TO
8~8 mr xammoro B 0,3 MM aueroHa; or6op GpakuHf — aBTOMATHUECKRM KOMJIeKTODOM; 0G-
HapyXeHHe — MeTOROM Y @-caekTposhoromerpsr uam KX,
BriaeReHn: ! — TerpadieHHASTHALH, ¢ — Tepdenun, 3 — denanrpen,
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Puc. 5.25. Pasnenenne nadramuncyIndoRACIOT Ha MAKDOMODHCTOM CONOAHMepe
CTHDONA M AHBHHHAGeH30/12 Ge3 (YHKUHORAABHNX rpymm [173].

Kononxa 1,215 cu; HORHT — &MOGPAHT XAD-2, MPOMHNTHA MeTAHOMOM
. " BOROR: SANERT ==
16%-uu# xnopua BaTpEs m METAHON, CTYIEHYATOR SAOUPOBAHHE €O nnovan...rsu._.mlw MIMEH]
ofuapyxenne — Gpakoug no 10 MJ AHARABMDYIOT THTPOBAHHMEM MAM YQ-cHeRTPOMETPHUECKR
npe 287 wam 280 BM,

HHe p- H L-pOpM acnapardHoBofl KHCAOTH Ha CJ1aGOKHCNIOTHOM
KaTHOHATE ¢ npHcafkol us p-dopmet Co(en),>* [56a].
Ipusenennsie B aTom pasgene NPHMEPH NOKA3HBAKT, YTO HOHO-
o6MeHHas xpomarorpadus OPraHHYECKHX COENHMHEHHH YCIEIHO COo-
HETAETCA ¢ APYTHMH XpoMaTonpaHuecKHMH MeToxamH. IloMEMO
COGCTBEHHO MOHHOTO OOMeHa, AJH PasfieNeAus HCITOMB3YIOTCH B3aH-
MOIEHACTBHA APYroro popa. Xpomatorpags Ha HOHHTAX NOCTemeH-

HO CTaHOBMTCH ONHHM H3 BAPHAHTOB KKIKOCTHOR XpoMarorpadum
Ha HOJHMEPHHX copleHTax,

.

5.10, TIPUMEHEHHUE HOHHTOB B BHOXHMHH

0. MHUKELJ, K. INEBECTA

» _Eom:_ei OYEHb IUMPOKO NPHMEHSIOTCH B GHOXHMHH, H B paMKax
OfHOA T/aBH HPAKTHYECKH HEBO3MOXHO IaTh. Hojce HJH -Medee.
nonHuiE 0630p BCex pabor, MuL paccMOTPHM JIHIE HECKONBLKO npH-

HOHOOEMEHHAS XPOMATOT'PAGL 305

Tabauya 5.13

Cnncex monorpagufi # 06z0pHbix paboT, B KOTOPHX PaccMATDHBAETCA
" pazpenenne GeJKOB, HYKAEHHOBBX KHCJIOT ¥ HX parMedTos
METOAOM HOHHOrO OGMeHa

O06zacTh NPEMENCHAS HIH THR

AHAZHIRPYEMBIX COCTHHEHHE Jlarepatypa

QOban 6HoxpMus 93, 100, 130, 152, 201, 223, 227

Paspenene Fa HOHOOGMEHHHX mpowsBOmHHX | 100, 149, 206, 207, 222
" HeRMIONO3H H NMOJHAEKCTPaHA

AMUHOKHCAOTH 11, 18, 68, 73, 146, 168, 185,
201, 228, 234

TMentnan 46, 72, 74, 88, 99, 145, 169, 170,
) 228

Bemgsn - : 9, 37, 145, 152, 158, 201, 228

QepMesTH 121, 160

TyprHoBhie H NHPHMHAHHOBHE OCHOBAMHA 79, 230

Hykmneosuabl 1 HyKIeoTHAN 69, 79, 230

HykaennosHe KHCIOTH 17, 20, 32, 93a, 103, 201, 205, 229

MEpOB, JEMOHCTPHPYIOHIMX 3((EKTHBHOCTL ITOIOC METOZA B pelle-
HHH HEKOTODHX OHOXHMHYeCKHX mpobiaeM. IToCKOABKY B mpeaniny-
“HIHX pasfiesiax paccMaTpHBAJHCh BONPOCH OBIIET0 XapakTepa, Ml
CYHTaeM LE1ecOO0PA3HHIM B 3aKJIOUEHHE JETAJAbHO OOCYIHTE He-
CXOJIbKO KOHKPETHHX IHpHMepoB, Bogee moanyo HudopmManmo Mox-
HO HAafiTH B MoBorpadnsax u 0630pax, nepeyncJeHHHX B Tada. 5.13.
Monorpadur # 0630pHHE CTaTbH, NOCBSIIEHHHE Golee Y3KHM OT-
JejaM OHOXMUMHM, a OPHIHHaJbHEe PaBOTH TaKxKe NPHBEIEHH B
GuGarorpadHuecknx cmuckax moHorpaduii Hefina u corp. [40, 417.

5.10.1. AMHHOKHCJIOTHI

' B nacrosmee BpeMs HHTEHCHBHO PA3BHBAIOTCS METOLL aBTOMA-
THYECKOTO aHAMH3A AMHHOKHCIOT, OCHOBLL S5THX METONHK 3AJ0Ke-
usl CnakmanoM u corp. [186], kotoprie HenoabsoRadn B cBOEH pa-
0T€ METOj| HOROOGMEHHOH XPOMAaTOTpadHH HA CHILHOKHCHOTHBIX
(aTHOHHTAX, paspadoraunuit Mypom u Ilrefinom [126]. B nacroa-
¢¢ BpeMd BeJyTcs NOHCKH CMocof0B YCKODEHHS AHAJIH30B H CO-
EpUICHCTBYIOTCA aHaAu3aTopn (cM. 1. 8). PaspaBatniBaercs Tex-
#IMKa aHanu3a GeJKOBR M NPOAYKTOB THAPOJH3A MENTHIOB, & TAKKe
IpH3HOJIOTHIECKHX XHAKOCTeH. AHAJH3 COCAHHENHH TEPBOH TPymms
JIpole, MOCKOABKY OH NPEAYCMATDHBAET pasjelNende ML Tex
8—20 aMHHOKECIOT, KOTOPHE OGHYHO BCTPEYAaloOTCA B MPOLYKTAX
#aponiza MeTRA0B. AnanHs H3HOJNOrHUECKHR KHAKOCTEN CIIOMK-
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Hee, TOCKOJbKY MOMHMO YHOMSIHYTHIX AMAHOKHCJOT 3TH KHIKOCTH
COAEPKAT AMHAM KHCJIOTHEIX AMHHOKHCJOT - (acHaparHH H TIyT-
AMHH), AMHHOKHCJIOTH, KOTOpDHE HE BCTPRYAIOTCS B GeNKax, a Tak-
e NeNTHIH H Psaj APpyrHx coejudednii. PaspabaTnBaeMule zmam-
OHKH aHalnu3a STHX COEJHHEHMHA NpefmoNaralT  HCIOJb3OBaHHe
K/JaCCHYECKHX HBYXKOJOHOUHBIX CHCTEM (CHJBHO YAepXHBaeMule
COEJIHHEHHs] OCHOBHOTO XapakTepa aHaJH3HDYIOT HA KODOTKOH KO-
JIOHKE, a COEIHHCHHS HEATPAJsHOTO M KHCJIOTHOTO XapaKTepa —
Ha JJMHHON KOJOHKE), a TAKMKE CHCTEM ¢ OfiHOH KojoHKoE. CHauana
pACCMOTPHM J[Ba [IpHMepa NPOUCAYP, NPEIHA3HAYCHHHX ANA YCKO-
peHHsi aHAaJH30B (H3HOJOTHYECKHX MKHAKOCTeH Ha KOPOTKOH H
LJIHHHOA KOJOHKaxX, a Jhajee IpHBeAeM NpHMep Da3paloTKH OYEHBb
GLICTPOM OAHOKOJOROYROH METOJHKHM aHaJH3a 2MHHOKHCJIOT, CO-
JepKANUXCA B MPOLYKTaxX THIDOIH3A,

Beucon u Ilarrepcon [15] omucanm MeTOAMKY OLICTPOTO Xpo-
MatorpadMyeckoro aHajH3a aMHHOKHCJIOT, BXOJAAIIKX B cOocTas (H-
SHONOTHYECKHX XHAKocTeH. OHH HCNOJBL30OBaJH TPaHYAHPOBaHHLIE
HOHHTHL H HOHHTH cO cepHuecKHMH 3€PHAMH H BENH aHAJH3 IO
cAerka MOAH(GHIUPOBAHHOMY BAPHARTY IBYXKOJOHOUHOH METOAHKH
Cnakmana u corp. [186] ¢ mpHMeHeHHeM aMEHOKHCJIOTHOTO aHAJIH-
satopa Beckman Spinco Model 120 C (cm. ra. 8). IMosnnee Ben-
coH ¥ corp. [14] npHcmocofuaH 3Ty METOAHKY AJS aHajJH3a co-
efHHenHE HeATPasbHOrO M KMCJIOTHOIO Xapakrepa B APHCYTCTBHH
JHTHEBHX Gy(epHEX pacTBOPOB, KOTOPHE 00eCcmeuuBaloT Xopollee
pasjefenne IJIyTaMHHa M acnaparsHa. Apropu paGorst [15] npu-
MEHHJHE STY METOJHKY IJA pas/eJeHHS COeJMHEHHH OCHOBHOIO Xa-
pakTepa, a aBTOPH |[14] — JJisi PasHeNeHHs COENHHEHHE € HeHT-
PANBHEIMH H KHCJIOTHBIMH cBOACTBAMH. B 060MX Cayyasx NpHMeEHs-
JHCh MOHHTH CO C(@PHUECKAMH YACTHLAMH H HHHTHADHHOBHIE pe-
areut [186].

a. IIpuzorosaenue usuosceuseckux xmudxocredk 0aa anaausa.
-Mouy uenoseka [15] (uocne ofeccouBaHuA, €CIH 3TO HEOOGXOMH-
Mo [45]) ocBoGoxkpmaror or aMmuaka. C 3TOH Ledbio 106aBJAIOT
K npo6e 4M pacrBop ruapoxcuaa matpua 1o pH 11,7 ® Buaep-
HBAT 6 4 B BakyyM-srcHkarope. [lanee k npofe a06aBaswr co-
aguyio xueaoty Ao pH 2,2 u pas6apisioT NOJNyuYeHHHE PacTBOp ,
z0 Tpebyemoro o6beMa LHTPATHHIM Gydepunm pacrsopoM ¢ pH 2.2, ‘
Apropu paGorw [156] Gpaam 0,6 ma ofpasua fjas aHaJn3a OCHOB-
HHX aMHEHOKHCAOT ¥ 0,2 MJ— AJAf aHAAH3d AMHHOKHCJOT HeHT-
PANBHOTO H KHCIOTHOrO xapakrtepa. [laasmy xposu uenosexa [15
MPHrOTAaBJHBANH caelylomuy obpasoM. Llenrpudyruposanm [194
npo6y KpOBH, OCBOSOKIATH e¢ OT GEJKOB ¢ MOMOMILIO MHKPHHOBOH
KHCJOTH, H3a6HTOK Nocneanell ynaasiaH, GuabTpya npoby wuepes
KOJIOHKY C aHHAOHHTOM nayskc 2-X8 (200—400 mem) B Cl--dopme.
Josoxuan pH ¢uravTpara mo 8,0 H ocraBasan GHALTPAT HA BO3AY-
xe Ha 4 4, 9TO6K HMHCTEHH OKHCAHMCA B HHCTHH. [locae storo mox-

Yabruya 5.14

HMEHAeMble B xpomarorpatbmlecxux aHAAH3AX AMHHOKHCAOT,

ot e,
BXONAULHX B COCTAB (PE3HONOTHYECKHX KHEKOCTER .

Cocras unrparanix Gydeprnx PaCTEOPOB H THNB HOMHTOB, Mp

4,15+0,01

JavAAAs KONOHKA AJAs aHANH3A
AMHROKHCHOT ReRTPaJBEOrG
H KHCJIOTHOTO Xapakrepa
JInTHeBMe Gydepuuie pacteopu [14]
X7,5, qacTHOM pasmepoM 166 MkM

Bekman, tun PA-28

B i[t5]
pasMepom

1372,6
NOAREPHHBATE BeNuumty pH B aalanmuWx mpegenax.

— 3JoHPYWIHe GydepHEle pacTBopH, ECAH aHalAH3 BefeTcs Ha

B I[15]
BexMan, Ten PA-36

KUDDTKZE KOJMOHEA AnA aHarH3a
8MHHOKHCAOT OCHOBHOID XapakKrtepa
Harpuennte Sydeprre pactaopu {pH)
1490,0
X7,5; vacTrIM

1326 MM

A [127]
€O chepHYECKHMH YaCTHIAMH.

2,210,03 4,2610,02 5,28+0,02 | 2,2040,03 2,80L0,01
19,6

HeOGXOAHMO ECe BpeMs

OM DPACTBOPAIOT NpCGY AAA aRaZHa Ha JNHHAOR KOROHKe) MOXHO NPHMeHATh BMecTe ¢ Gydep-

paaGapaenna) npo6: B, B, J| HE

perua

epHWH pacteop I' {B KoTop

piheroa (50 mr/10 ma 96%-moro sra-

. Xap_axrcpucmxa 6ydeproro pacrsopa?
Gydepirie pacTBOPH AR PacTBO

paTa HATPHA BHFHAPAT, T
HTPaTa JUTHS TETParnipar, r

XIOpHJL JIHTHA, T
HOJZ), Ml
Kanpuroras Kucaora, Ma

KoOHIEeRTpHPOBAHHAL COJHHAA KHCAOTA, MJ
[Mosneis obwem,

Tuonaravgons, ma
Bpux-35 (50 r/10¢ ma), ma

JIurait, r-Hon/n
ITentaxno

Hur
i

Harpu#, r-uoufn

Hrolpl pesyAsTaTH pasmefeHHs GHJIH HOCHPOHIBOAHMEIM,
CyaudupoBalisle CTHPON-AHBHHEAGEH3QALHHE KATHORHTH

KOPOTKofi KoaoHKe, Gyd
HHM PacTBOpPOM A,

pH®

Cocras

THOD HOHMTAP
2 AuT—

6

B



i

£
o
i

26 o7

v flO2A0OI1EHUP

29
28

| |
240 260

ﬂﬂ(lm-?/l’bﬂﬂﬂmb IAROLPOETHIRA , MUH

Pic. 5.26. AHa/M3 HCKYCCTBEHHOR CMecH OCHOBHWX AMHHOKMCAOT, BXOASUIHX B COCTAB HEKOTOPHX (H3HOJOTHIECKHX IKHAKOCTed,
S . € HCNOAb3oBaHAeM UATPATHHX OyepHHX pacTBOpoB H HMHTHApHHa [15].
Kozonkga 0,9X22 cM: MOHHT — cyAbdHpORaHALA KaTHORHT GemMan PA-35 (1346 MKM): NoclemoBaTenbHoe SJAIOHpoBaHHe GydepHuMu pactBopamn B
B B (tata. b.14); nponoMEHTEALBOCTh aHagu3a 346 MAH: OGHapYMXEHHe N0 HOTJOUIEHHI) HHHTHADHRHA IPH 51_’(:)1 H 440 HM; CKOpPOCTh MOTOKA PaCTBOPA
H#HHTHAPHAA 25 MA/u; adHaamaatop Beckman Spinco Model-120C. 3mwonpoBasue pacTBopoM bB: TeMneparypa 33 °C, paenentxe 14,3 aTM, cKepOCTh NOTO-
Ea B0 MJ/u, OpOZOJMKHTENLHOCTh 3IMOHPOBAHHS 185 MHH, 3JIOHpOBaHHe DACTBODOM . B: Temmepatypa 55 °C. Brimeaenn (B cxofxax YyKasaHo yHcae
MMonef): [ — dochocepun (0,064}, 2 — taypun (0,065}, 3 — docdosranonamnn (0,063}, 4~ mogesnna (0,100), § — acmaparwHOBAA KHCNOTA {0,100},
& — oxcanpoams  (0,100), ¥ —TpecRun {0,100), & —cepun (0,100), 9 — acuaparam (0,100}, 10 -~ rIyTaMHHOBAR KHCTOTA (0,100}, 1 — rayramus
. (0,146), 1?— capkosun (0,066), 13 — q-aMHRHOAZRUHHOBAY xucaoTa (0,032), /4 — npoams (0,100), J5 — ramumn  (0,100), J6 — anampm (0,100), 17 —
UBTPYAARE. (0,031), I8 — Gt-aMEHO-H-MACATHAR KHCAOTa (0,034), 79 — Bagmn (0,100}, 20 — umersn- {0,100}, - 27 — uueraTHOHMH (0,065), 27 — MeTHOHHR
{0,100), 23 — maoaehuun (0,100}, 24 — peftumm (0,100), 25 — mopaefium (0,118), 26 — tuposnw {0,100), 27 — demumanarun  (0,100), 28 — P-anamun
(0,100), 29 — P-aMuHAOH3QMAac/HAHAA RHCAOTA, - L 3

livenowenue —=
)
A% ]

)>;a

20 40 60 S0 0 B0 e 160 0 00 20 X0 50 280 300 320 340
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Puc. 5.27. AHa/H3 HCKYCCTBeHHOM CMECH AMMHOKHCHOT HefiTpasbHOTO H KHCAOTHOTO XADAKTepa, BXOAAHIHX B COCTAB HEKOTODHX $H-
BHOJIOTHYECKHX XHAKOCTeH, C HCMOMb30BAHHeM JHTHeBHX GydepHblx pacTBOpoB M HMHrEIpHHa [14].

Konorga 0,9%65 CM; HOHHT — CYALOUPOBAHHHE KATHORMT GeEMaR PA-28 (1626 MKM); Temmepatypa 37 °C (Ha NpPOTHeHMH RCErO AHAJHSA); CXO-

pocTk notoka GydepHoro paersopa J{ 70 Maf¥; CKOpPOCTh HOTUKA pacTBOPA MHHTHADHHA 35 MM/9; XapieHHe 34 aTm; cnyerd 270 MHH Doche Hagada

' JIOKPOBaHHM OyQepREIft pacTeop J| saMensi0T Ha Oydepamf pacreop E; anaadsatop Beckman Spinco Model-120C. BrlAeneHbl (B cxoOkax ykaga-

HO gHCcZ0 MMoAe): [ — KMCMOTHBle M HeHrpasnbHble AMHHOKHCAOTHI, 2 — METHOHHH, H30JefunH, 3 — Nefiipn, 4 — THPOIHH, eHHIANAHUH, § — OKCH-

AMBHH H AANOOKCHIHauH (0,149}, 6 — y-amuHoMacaaHasn xmcaora (0,143), 7 — opruThE (0,149), & — srasonamun {(0,143), 9 — ammuax (0,150), I8 — au-

sun (0,160), 7f — l-metuarncragun (0,152), /2 — rHctEERH  (0,160), /3 — 3-MeTHATMCTHAHMH, /4 — ancepuH {0,076), 15 — rpuntodan (0,074), 16 — xpea-
TunyH (0,899), {7 ~ xapuoznn (0,138), 7§ = apruunn (0,150).
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kHcasau pactsop Ao pH 2,0 v paaGasasaan 1o rpebyemoro 66nema
OATpaTHHIM OydepHuM pacteopoM ¢ pH 2,2, JIna anajusa OcHOB-
HHX aAMHHOKHCIOT HCOOJb30Band 1,7 MJI NIOJAYYEHHOro pacTeopa, a
IJs aHaJH3a aMHHOKHCAOT HEHTPa/bHOTO H KHCJAOTHOTO XapakTed
pa— 0,85 ma. Asropn paGoTel [14] HCnosp3oBamH Apyrod MeTog
NPHTOTOBJIEHHA MJIA3MEl KPOBH — OCBOGOK/AEHHE OT OEJKOB MO Me-
rTopuxe I'eppurcena u corp. [59] 30-MUHYTHHM UeHTPHPYTHPO-
BaHueM npu 8°C ma yawrpaueurpudyre Tuma Beckman L2-65
(c mcmonbaoBanmeM «Type 65 angle headrotors) ¢ yckopenuem
348 000 g.

6. Cocras Oygeproix pacTeopos, RPUZOTOBACHUE UOHUTO8 U
xoaonox. CocraB GyhepHEIX DaCTBOPOB H THNH NPHMEHSEMBIX HO-
HHTOB NpHBejAeHH B Taba. 5.14, HoruT, H3 xoroporo npenmapi-
TEJHHO YNAAAIT OuUeHb MeEJKHe WACTHIH, 3aTPYAHAIONIHE TeyeHHe
NOTOKA HIIEHTa, NMEPEMEIIHBAOT ¢ ABYKDATHHIM obbeMoMm 6ydep-
HOro pacrBopa B ¥ cpasy ke BBomAT B KosoHKY. CoesnHeHHs OC-
Ho8Mozo xapakTepa paadeasior [15] ma KoaoHre 0,9X29 oM, 3a-
noadennoli Ha 22 cM HonuTOoM. Paspnenenue Bexytr mpu 33 °C npn
CKOpOCTH noTOKa 3amenta 50 Mmafu. CoeliMHEHHS KUCAOTHO20 H
Keldrpassrozo xapaxrepa [14] anannsupyior Ha Lit-dbopme HoHH-
Ta. [lockoabky dupMbl NMocraBiasioT HOHUT OObuHo B Nat-dopme,
€ro NPOMHBAlOT Ha BOPOHKe bBloxHepa mnocsieroBaTenbno 10-kpaTt-
HHM o6beMoM 2%-Horo pacTBOpa THAPOKCHAA JHTHA, 10-KpaTHEM
06beMOM JEeMHHEPANH30BAHHOA BOJAH H B 3akjloyeHHe 10-KpaTHHIM
o6weMoM crapToBoro Gydepuoro pactBopa J. danee HoHHT cme-
mHBalor ¢ O6ydepHEIM pacTBOPOM B OTHOLIERHH 1:3, MoJy4eHHYIO
HAacTy OCTABMAAKT HAa HOUb, UTOOK YCTAaHOBHJAOCH paBHOBecHe, 'oTO-
BrIM HOoHHTOM mpH 37 °C 3amoJHSIOT KoJOHKY pasMmepoM 0,960 cM
Ha 55 cm. Ilocae nofaBnerns KaXKAOH IODUHHE NMacTHl €e Cpasy ke
nepeMeltHBaioT. [lepBOA NOPUHH NACTH JaI0T OCECTb B KOJOHKE
IPH 3aKPHITOM Ha BHIXOJE M3 KOJOHKH KpaHe, a NIpH AoGaBieHAd
BCEX OCTaJbHBIX MOPUHHA Yepe3 KOJOHKY NMPONYCKAIOT €O CKOPOCTHIO
70 ma/a notox GydepHoro pacrsopa. I'OTOBYIO KOJOHKY pereHepH-
pytor 0,3 H. pacTBOPOM THAPOKCHAA JHTHS H BHIEPKHBAIOT B Te-
genue yaca, YToSH MEXJy HOHHTOM H cTapTOBHIM OydepHHM pac-
TBOpOM [ yCTaHOBHJIOCH paBHOBECHE.

8. Meroduxa awnasusa. Ecau ananH3upyOTCd aMHHOKHCJOTH,
npo6y BBOJAAT B KOPOTKYIO KOJOHKY NpH TeMmmepatype 33°C (cMm.
I[186]). Brawuaor Hacoc AJd NOJZaYH B KOJOHKY CTapTOBOTO Gy-
¢depHoro pactBopa B W HHHTHApPHHA H BKJIoyaloT camonucen. Hy-
JIEBAA JHHHS CaMOIKCUA AOMIKHA YCTAHOBHTLCH B TeueHHe 15 MuH.
Ha puc. 5.26 mokasana xpomaTorpaMma, TOJYUEHHAS NPH pasinene-
HHH aMBHOKHCJOT OCHOBHOTO Xapakrepa, Ha pHc. 5.27 — xpomaro-
rpaMMa, NOJAY4eHHAas NPH PasfeNeHHHd aMHHOKHCJOT HeATPaJbHOTO
H KHCJOTHOPO xapakrepa Ha AAHHHOK konouke [14]. CkopocTh HBH-
KeHHs JIEHTH CaMOMNMCIA COCTABNAJa HNpHMepHo 15 cM/d, KOHIeHT-

-8, § -~ npoaun (570 HM), 6 — TARIHH, 7 — ajaHHH, & —

mojieft '[193] moxnro,
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PalHs DPErHCTPHPOBANAcCh Kaxiwle 2 c. IIpOmONXKHTEIBHOCTL aHa-
JH32 10 MOABJCHHA NHKZ2 B-aMHHOH3OMACAAHON KHCAOTH 4,5 u.
Bencon [16] ycoBeplIeHCTBOBAJ METOAMKY aHATH33a AMHHOKHC-
Jotr. IloayueHHee mM pesymbraTh  (pHC. 5.28) mpencraBasioTcs
BeCbMa NEPCNeKTHBHBIMH. ABTOP NpeAmoJaraer, uTo TaKas MeTo-
AHKA HHAKOCTHOTO XPOMATOFPA(HUECKOr0 aHAAH3a B CKODOM Bpe-

10

it

3 2 15
2 15 7

Hloenowenie —m

8

_/\

_ 1 L 1 | L
o 5 o 3 20 25 Ja ,w_.m b_ Q
Aaumensrocms anoupoearun 5 ALK

Puc. 5.28. Tpumep GHICTPOrO pasjeseHHs HA OAHOR KOMOHKe HCKYCCTBEHHOR cMecn
AMHHOKHCJOT, BXOJAIIHX B COCTAR HNPOAYKTOB THEPOAH3A Oe/IKOB, ¢ MOMOLIBIO aHa-
- smsatopa Durrum D-500 Analyser [16].
KoAoHKa H3 HepHaselmed cranu Auamerp (BHYTp.) 1,75 MM; HOHHT
) y )1, H — I DC-A4
(8 MEM}: npoGa— 10 HMOJAbL CMecH: Gythepunlf pacTEOp owHmanm, nponyckada cwwwwzmzzmw_w-
HHA QHABTP, H NPONYCKANH Yeépes KOJOHKY DEBHOMEDEHM HOTOKOM €O CEOPOCThI0 6—I10 MJa/u;
AapAenne 83,5 aTM. PesynsTaThl HM3MEPeHHS NOMAOLIEHHS SII0&Ta ofpafiarssans Ha 3IBM
PDP/8 ¢ BHBOLOM PesyALTATOB B undposok H rpadHgeckol $opme. 3BM OcymecTBagAa TakK-
. ANamusaTop Gwa 080pYHOBaR OXJIAXARCMEIM COODHHEGM

, AAHdAcH 42 MMH, Ha ocH a6cuicc nokaaaHO OTHOIEHH
. e MOrJIo-
MenHdA npu 670 HM (aEanuTHuecKasn BeJHYMHA} K NOFAOIGEHMIO OpH 690 Hm (cpaBHHTENLHAR
BeAHYHHA).
2 — TpeOHHH, 3 -— CepHH, 4 — rayTaMENOBAR KMCHO-
! UHCTHH, § — BANHH, [{ — MeTHOHHH
1 — usoxefiuyu, 12 — pefinmn, 13 — THPO3HH, Rlemmmamawm:n.. G.IEB:V._\E. 16 — muzum,
17 — ammuax, /8 — aprusum. )

Bugeneuu: [ — aclaparnHoBas KHCAOTa,

MEHH TO3BOJIMT TPOBOAHTL HOJHBIA aHAJH3 CMecefl aMHHOKHC/IOT
MeHee yeM 3a 30 mun. Heckombko apyrux NPUMEPOB H3 ofaacTH
XPOMATOrpaHy aMHHOKHCJOT NPHBEAEHH B Tabi. 5,15,

Eme onro wanpasnerue passutést Merojos amanmsa 2MHHO-
KHCJIOT CBA3AHO CO 3HAYHTEJbHHM NOBBHILEHHEM 4YBCTBHTERbBHOCTH
aHajnu3a, [1OBLICHTL UYBCTBHTENBHOCTH aHAJH3a J0 YPOBHSA ITHKO-

B YacTHOCTH, NPHEMEHAd ayo
(payopam™). Cam stor peakrhs me ea%owmnmxammw Mom%%% Mﬁﬂ:
HOKHCJIOTHHE  NPOH3BOAHHE HHTEHCHBHO “ Qayopecnupyror npm
¥Y®-obayuenns. B pesyasrate OGHAPYXUBATh COCAHHEHHS MOXKHO,
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Tabsuya 5.15
CnHcor paga paGoT, NOCBAMEHHWX XPOMATOrpadHH aMHHOKHCAOT

Tema paBoTh Jlutepatypa }
Ananms 128, 186
CropoctHOlt anannz 7, 65
Ananus Ha oiHofl KoJOHKe 39, 47
YabTpaMuKpOaHaK3 50a, 70a, 107, 111, 193
OnTuMH3anua aHaAH3a H TeXHHYecKHE BOHpO- 13, 32, 112, 125
CH
PasxenenHe paueMaToB aMAHOKHCAOT 195 C
Ipenaparuenaa xpoMaTorpadma aMuROkHc- | 75, 200 #
JIOT
Jliarasaco0MenHan XpoMaTorpadus 23, 62
OTiaenenre aMHHOKHCAQT OT NENTHAOB 62, 117, 134, 212
O1neneHne ¢axapos OT AMHEHOKHCAOT 129, 192

H3MEHHs MHTEHCMBHOCTh HX (JYOpecUeHIHH, NPHUYEM COOTBETCT-
Byomuit npH6Op MOKHO BCTPOHTb B CYUIECTBYIOIHE aHAJH3ATOPHI,
npefHA3HAYEHHBIE AJA KOJOPHMETPHPOBAHHA moche 06paGoTKK HUH-
rEapupoM. OXHAKO ONHCAHHHHA METOR HENPHIOAeH [Jis OTpejeseHHs
NpPOAHHA ¥ APYTHX HMHHOKHCIOT. OnpejiesuTh NDOJHH MOXKHO €
NOMOIIBIC HeAaBHQ npeaaoxennoi [50a] nosofi MoaudHKAIHH 3TO-
ro Merojaa. [TupHAokcaneBHit MeToA COHApYXEHHs Takxe INpea-
ycMaTpHBaeT HM3MepEHMe HHTeHCHBHOCTH dayopecuennun [70a].
AMHHE H aMHHOKHCJOTH oGpaGaThiBaloT NHpHAOKCaseM, obpasyo-
mEecs npH stom ocuoBauus [Irdda mpH BOCCTAHOBAEHHH NpPEBpa-

HIMEPAIOT C TIOMOLIBIO TIPHCIOCOGJEHHOrO MJISL 3TOH LeJH aHaJH-
33aTOpa AMHHOKUCJOT. Ecau il BOCCTAHOBJIEHMS NpHMEHAercs 6o-
porputas Hatpusi NaBT,, To ofpasylomaecs KHCJIOTH MOXKHO OM-

NPHTOAEH TakKke IJs ONpeienenns npoauHa. CNHCOK OPHTHHAJb-
HEIX paBoT Mo AaHHOK TeMe MOXKHO HaliTh B Gubauorpaduax i[40,
41].

5.10.2. MENTHIDI

B xpomaTorpadHH menTHIOB, KaK H B XpoMaTorpadHH KHCJIOT,
HaGaiofaeTcd TeHIEHUH K aBTOMATH3alMM aHa’insa. JIuus B pen-
. KHX CHyyafxX Takofl aHaJH3 BEAYT ¢ LEJBI0 NOJHOrO Dasfie/eRHA
cMecH TMeNnTHAOB H HX HAEHTH(HKanuH. B mpHHuMNe MOACOHHA aHA-
JM3 MOMKHO BECTH TaK Xe, KaK M aHaNH3 aMHHOKHCIOT, T. €. Iy~
TeM NOBHUIEHHS 3(MPEKTHBHOCTH KOJOHKH H UYBCTBHTENLHOCTH 00«
napymenns. OKpallleHHbe OPOLYKTH, 00pasyiouluecs B pe3y/bTaTe
06paboTKH 5/10aTa HHHIHIPHHOM, - XaP2KTEPHSYIOTCA MaJHM 10~

—

MAKTCa B MHPHUAOKCHAAMHHOKHCIOTH, (JIYOPECLEeHIHI0 KOTOPHX H.

peneiaTb pPaZUOMETPHYECKHM MeTOAOM, IIHDHIOKCaNeBHHA METOR:
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raowenneM. llenecoo6pasno mMpeABApHTENbHO NPOBECTH IMENOYHOH
THADOJMHS, IOCKOJBKY NPOH3BOJHEIE HHHTHADHHA H BHIIEIAIIIEXCH
B IpoilecCe THAPOJH3a AMHHOKACJIOT XAPAKTEPHIYIOTCSA BHICOKHM
moraomenyeM. OJHAKO B OONBUIHHCTBE CAYYAEB NEJb AHAJH3A —BLhI-

. JeJeHHe IENTHACB B YHCTOM BHIAE IJd #X JadbHeHInero H3Y4YCHHS.

Tpu 3TOM H3MepHTb COLEPIKAHHE NENTHAOB B 3JI0aTe (BHIHKO-XH-
MHYECKHMH METOAAMH . (MOTJIOIEHHe NENTHAHOK cBssH npH 230 um)
HEBO3MOJKHO, NPHXOIHTCA [IENHTh 3JI0aT; HeGOJbIIYI0 ero uacThb
HANPABAAIOT B XHMHYECKHH INeTEKTOD HEeNpepLBHOTO MAEHCTBHA, a
OCHOBHYIO 4acTh — B cOOpHEK (pakuuii. Ouens BaKHA CHHXPOHH3A-
ngs paborm cOopuuka M caMomucua. Xuaa u Heaanedt [72], a
takxke Ixonc [88] o6obupunn pesyabTatsl paGoT mo aBToMaTHYE-
ckolt xpoMarorpadni MeNTHIOB.

Jdnsi nposeleHHs. NOJIYaBTOMATHUECKOTO  aHaJM3a NENTHIOB
Hlpenep u cotp. {171, 172] noas3zoBasuch aBTOMAaTHUECKHM aHa-
ansatopoM upMul Technicon (Technicon Auto Analyser). Damwar
H3 HOHOOOMEHHOH KOJIOHKH aHaJH3HPOBAJH HHHTHIPHHOBHM METO-
AOM [J0 H Tocae menouHoro ruiapoaxza. Karparac [28] mpeaao-
KHJT METOJHKY IOAHOCTBIO aBTOMATH3HDOBAHHOTO AHAAM3A TAKKE
C KCIonab3oBaHHeM anajaHsatopa Technicon Auto Analyser B kom-
"GHHAIMH C TPHBOMAOM CEerMEHTHPOBAHHOTO HOToKa no Ckerry
[180]. Cornacuo aToft MeTOAMKe, BMI0AT A€AT HA TPH MOTOKA. [Ba
H3 HHX HANpapJagioT B GJIOK KOJODEMETpA, e /IO H MOCTe IeI0Y-
HOTO THAPOJiH3a ero 06pa6aTHBAIOT HAHTHAPHHOM H KOJQPHEMET-
PEpPYIOT, TPeTHH NOTOK HampaBJaAlT B cOopuuk dpaxuui. dxoHc

_[90] wmoambunuporas sty MeTOAMKY. B mpemnomeHHoél MM ycra-

HOBKE LIeJOYHOH FHAPOJH3 BelyT, NPOKAUHBAA CMeCh Yepes AJHH-

_ ‘HYIO Te(JIOHOBYIO cnHpans npu temnepatype 100°C, a nepea koJo-

PHMETPHPOBAHHEM pacTBop HedTpanusywor. B ycranmoske Karpa-
Baca [28] notok mpokauHBaeTcs uepe3 KOJOHKY ¢ BHICOKOH CKOpO-
cteio (250 ma/u). Jlunanedr u Xeiiaerr [110] zamomqHsiay KoaoHKY

" MOHOOOMEHHLIMH IIPOH3BOAHBIME IE1MI0N03H, 00/1a1aI00IHMA YA0B-

JIETBOPDHTEJALHOH eMKOCTBIO 110 OTHOLIEHRIO K MENTHIAM.

Hxonc [88] nozpobro onucan ycTaHOBKY Aasi xpomartorpada-
YeCKOIo aHaJH3a NeNTHAOB, NPHTOAHYI0 KaK IS [peliapaTHBHOTO
(~100 mr), Tak u pns ananutvueckoro (0,1—1 Mr cMecH nents-
noB) pasjpenenus. IIpu paGore Ha 3TOfl yCTaHOBKe INENOYHOH IHil-
POJH3 He NPOBOAHTCA. ITY METOAHKY HA3BIBAIOT «NPAMEIM METO-
IOM HHHTHIDHHOBOH KOJIODHMETPHH», NIOCKOJBKY B HEH HCIOJIB3Y-
ercl MoxauduuEpoBaHEME [67, 150] aMHUHOKHCJIOTHBIE aHAJMH3ATOD
CnakmaHna ¢ corp. [186], KOTODHH MOXKHO HENOCPENCTBEHHO MpPH-
MEHATb JJs aBTOMATHYECKOR Xpomatorpadum nenrdzos ‘[89].
B ycTaHOBKE MOMKHO HCNOJNB30Bath GJIOKH DA3JHUHHX 2BTOMATH-
9eCKHX AHAJH3ATOPOB -33BOJACKOTO H3roToBaenud. Paspenenue se-
JAeTcst MeTOJOM TPAaAMEHTHOrO 3JIIOHPOBAHHA. DA0aT IEJHTCA Ha
ABe yacTH, 6oJplIas YacTh HAaNpaBAsfeTcs B COODHHK (paruuii, a
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i L &3a33 Puc. 530, [lpe aBTOMATHYICCKH CHATHE XPOMATOTPAMMH TPHOTHUECKOTO TEAPOSHAA-
3 Boy S : ta 30 nmonelt B-naktormobymuma A [115].
m = M5mm Xpomarorpammu DOAYYEHH OPH pasfeeHHM OMAHOTO H TOTO e MaTeDHAJA, NPOBEJeHHOM B
- = m mm AECHTHUHLIX YCJAOBHAX; OHK HAJIGCTPHPYIOT BOCOPOH3BOAHMOCTE De3yABTATOB aHaJHIA AaH-
E w © 4 2Hma BLIN aBTCMATHYCCKHM XPOMATOrpA(HUeCKAM MHEDOMeTOAOM. Koaouka 0,10¢<560 cM: HOHHT —
s " & =] | Sp 2 aunneke A6 (Bio-Rad), Haa pacmienfenus GHCYJBOHAHEIX MOCTHKOB MEMIY MenTHIAMH B
%y BEYEE sawHpYIOWHRE OydepHBIR pacTROD A0GaBJISAH AHTHOSPHTDET B KOHLEeHTPAlHE ©,05 MOJB/.
= m M 3 mmm = JleTeKTHPOBaHHE BeNoch ¢ NpuMeHeRHem THEC. ¥cl0BHA anamnaa ¢M, B TeKcTe.
. oW 8Exe,
vy SHFREz . .
1 § mmmMmm B 00J1aCTH aBTOMATHUECKOH KOJAOHOUHOH XpOMaTOrpadHH NENTHAOB
S| 5§ oE=.f8 clieflyer OTMETHTh pabory Maxaefiza u corp. [115]. Dtu amTOpH
x SF mmmw TNPEeNJNOKHAN METOAUKY, MO3BOMAMYI pabortath ¢ 10—200 uMoab
g& pYESE, coeNMHEHHA. 7 aHAJA3A HCHOJL3YeTCs KaNHJJAAPHAS KOJOHKA
9% g€ Lege BHYTPEHHHM JHameTpoM 1 Mm m muiuuo#t 50—100 cm (wame Bcero
S8 fegn 50 c¢M) ¢ Hacankoll M3 HOHHTOB, BHIGHDAEMEIX COOTBETCTBEHHO MO-
= &8 mmam JNeKYJADHOH Macce aHAAMSHPYeMHX NenTHAOB. . JIag adagusa
ghEERE MEeNTHAOB, cojepxamux A0 30 aMHHOKHCJOTHHIX OCTATKOB (MO
=% mwmm Macca =C3600), mpuMmeHseTcda CYJb(HPOBAHHB CTHDOJI-IHBHHH/I-
e uMmm GeH30/bHEIA KaTHOHHT amuHekc A6 X8 (Bio-Rad Lab.) ¢ vacrHua-
S |g mm gx=, - MH pasmepom 17,5-£2 mxM. DiioHpoBaHHe BeIyT NPH IpajiHeHTe
15 5g8s€s KOHIenTpauun H pH: B oMoHpyomuit muTpatHbil GydepHHH pac-
FEEmRE top (0,01—0,IM wn pH 2,2—2,75) HenpepHBHO IOIMELIHBAIOT
=8 |ag” pPacTBOp THADOKCHAA HATPHA, B Pe3yJbTaTe yero Beauyuna pH Bos-
1 ig bog pacraer po 6. PaGouaa temmepartypa pasma 50°C. 6. Bricoxomo-
E mum JeKyJApHEE NMenTHAL (Moka. Macca >3600) pasmensor Ha Kosaon-
4 mm SRS Ke, 3aMOJIHEHHOH CHJAbROOCHOBHBIM aHHOHHTOM QAE-cedanexc A 25
0 m.m Mnn (Pharmacia). Dmonposanme seayr 0,IM Ttpuc-HCl-6ypepom
692 8323 3 3 CExed (pH 8,6) npn auEeiHoM rpafRenTe KOHUEHTPALKH THAPOKCHIA RAT-
o o 2 S8 pas (0—0,5 uan 1IM). B nponecce anaansa caoll HOHHT2 B KOJOH-
0L ol ammamesoy - o mmm K€ CIKHMAaercs, MOTOMY IIOCJIe aHANH3a M PereHepalldu B Hee ¢Jje-
s B B37 Ayer no6aBuTh WOHHT. Pabouee paBAaeHHe COCTaBAsieT 5 aT™, [lo-
QCad
h R es
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Tabauya 5.16
Cnncox pasa paGoT, MOCBAMEHHHX Xpomarorpadms nenTHAOE

Tema paoT JuTepaTypa
f
PpakaHOHEHPOBAHHE MENTHICE .3_ 219
Ilpenaparusnas xpomaterpadus ¢ npumexenuem ne- | 169, 170

TYuHx GydepHHX PacTBOPOB
OrneneHue NeNTHAOE H AMHHOKHCJIOT OT MOYEBHHE 62, 117, 134, 212
ABTOMaTHTeCKHH KOJOHOUHHIE aHAAH3 12, 110, 138, 220
OGeccoanpalie MeNTHAOB 74

TAICLIEHHE 3/10aTa H3MEPAKT JHO0 HeloCpeAcTBeHHO, JHGO Hemlpe-
PHBHO CMEHMIHBAWT ero ¢ 2,4,6-TpHHHTpOGeH30ACY AL OKHCIOTORH,
KOTOpasi MPpM MOBHINEHHHX TEMNEpPaTypax pearTHPYeT C q- H e-&MH-
HOTpynilaMH, 006pasys IpOAyKTH, moraomammue npu 334 um. Ha
puc. 5.30 mokasama XpoMaTOrpaMMa, MOJNYuYeHHAR OMHCAHHBIM Me-
TogOM. Takof e UyBCTBHTEARHHE MeTQJ aHad¥3a AMHHOKHCAOT
npusefier B pabGorte [107]. HeckosbKo HONMOJHHTENBHEIX NPHMEPOB
pasjiefieHHda NeNnTH/I0B yKasaHs B Ta61. 5.16.

5.10.3. BEJIKH

O6n9Hbe CTHPOJ-IHBHHHIGEH30/IbHHE HOHHTH, KaK HPAaBUJO,
HEMPUrOAHH JAJA XpoMaTorpaduu GesiKoB, NOCKONBKY GelKH Jjer-
KO MEHATYPHPYIOT B pesyJbraTe rHipodobHore B3auMOLeHACTBHA C
martpuuefi HomuTa, [las 3THX nemaei 6ojee NPHTOAHB NOJHMEpPH
aKpHJIOBOK H METaKDHIOBOH KHCJIOT (HANpDHMEp, TOHKOHSMEJbYeH-
Hud amGepaur IRC-50), MaTpHua KoTopex MeHee ruapodobua. Ilo
muenuio [lerepcona u Coy6epa [148, 184], aywwe Bcero anaJjiHaH-
poBaTh GeJKH Ha HOHOOGMEHHHX NPOH3BOAHHX Leoa0sH, a [lo:
pat u Jlananep [157] npeAnOYMTAIOT AHANOTKUHBIE NPOHIBONHHE
HHONHAEKCTPAHA. _

B mnacrosumee BpeMs B HOHOOGMeHHOH xpoMatorpadHu GenKoB
H (epMEHTOB NHPHUMEHNIOTCH NMOYTH HCKJIOUHTENbHO 3TH NPOH3BOI-
Hoie. HexaBuo fast Tex e pemefi GuIH CHHTE3HPOBAHH HOHOOGMEH-
Hble NpPOH3BOOHHE araposm (cM. Taba. 5.6). CTpykTypa MaTpHL
STHX HOHOB TAKOBA, YTO B Hee JIE'KO NPOHHKAIOT Jaxe KPYNHHEe
MaKpOMoJlekyar, OGnarozaps uyeMy B HOHHOM 0OOMEHE YYacTBYIOT
TPYNIH, - PACNOJOXKEHHBEe BHYTPH 3epeH HOHHTA. TeopeTHueckHe
OCHOBH XpoMaTorpadHH 6eJxoB Ha HOHHTAX paccMarpHBaloTes THr
seqanycoM [[211]. B paze crarelt 1 MoHOrpaguii (HEKOTOpHE H3 HHX
ykaszanw B Ta6x. 5.13) onmcaHm MeTOXH COPGIIHH HAa HOHHTaX H
MeTOALE: Xpomatorpadun Henkos. B GoJbHIHHCTBE  CAy4aeB AJAR
xpomatorpadun Geakos npuMensoT DEAE-ueanionosy. [Tocae mo-

VIOHOOEMEHHASL XPOMATOTPAR ST a7

. aBaenHs  SP- nu QAE-cepanexca 6b10 00HAPYHEHO, 4TO CHIBHO-
|« KHCJOTHHE M CHJIBHOOCHOBHBI® HOHHTH 3THX THIOOB O0eCleuHBaioT
sdpexTHBHOE paszfeNenue CAOXHHX OeJKOBbX cMecel. DBoJbuine
F+ HAJeXAH B HACTOHIIEe BPEMS CBA3BIBAKOT ¢ XpoMatorpaduefl Ha
GHnonapHbIX HoHuTax, paspaborannmix Ilopatom m corp. [153—
156]. HpumenseMuie AJA pasfenenus GHOMOJHMEDOB HOHOOOMEH-
HElE NPOU3BOZHEIE € FHAPOMOHABPHOH MATPHLUEH — NPOH3BOAHBIE HEXA-
. JHOJIO3H, NMOJHAEKCTPana, araposbl -~ HEPHIOZHE B YCJAOBHAX, Xa-
f. PAKTEPHEIX LIS COBpEMEHHOR BHCOK03(DDEKTHBHOH MHIKOCTHOR Xpo-
martorpaguu (BI)KX), NOCKOJBKY NpH BHICOKHX ABBJASHHSX KOJOH-
ku 3akynopupaitcd, [as BIJKX 6Genros paspaboTadwl ChelAak-
Hhieé HOHOOOMEHHHE NMPOH3BOJHEE HA OCHOBE KECTKMX KPYHHONODH-
CTHX THApOo(uAbHHIX resefl, HanpHMep cdepon (cM. Taba. 5.6B,
6.3A u puc. 7.4). Ha »tux copfentax MOXKHO NPOBOJATL HOHOOG-
MeHHOoe xpoMaTorpadHpoBanHe NPH BBICOKHX JIABJERHAX Aaxe OHO-
nonumepos [123a].

Kak npasmjio, pasjeneHne GelKOB HA HOHHTAX NPOHCXOJHT B
pesy/apTaTe HOHHBIX B3auMmopefdcTeui (pasi. 5.4.2). Benku pas-
JHUHKIX THIOB 06/aJal0T Pa3JHUHBIMH  OHOJOIHMYIECKH BAKHEIMU
GYHKIESAMH: MeTaGOANYecKHMHE, HATHOMTODHBIMH, pPeryisaTODHBIMH
H-APYTHMH, T. e. obnafgalor CcBOAcTBAMH, HeGOXOXUMEIMH IJdA GHO-
cueniyuueckix BaauMofefcTBHil. DTH cBoHCTBA MOXKHO HCIONB30-
BaTh AJA pa3jesieHHs GeJKOB MeTOJOM He TOJbKO a(pGHHHOR Xpo-
matorpadHu (cM, ra. 7), no u HoHooOMennofi. Kax noxasaxa Ilo-
rean [150a), naa yckopenus 3JMKOHPOBaHHs (PEPMEHTOB H3 CJOS HO-
HUTA MOXKHC HCIOAB30OBATL TOHKHe KOHGOpMAaNHOHHEIE H3MCHEHHH,
‘BH3BIBAEMBIE B MAaKpOMOJEKyaax QepMenta cyfCTpaToM HIH HHTH-
Buropom. C 3Tofl penpio, B MaCTHOCTH, HacHINEHHLIA IpemapaToM
¢depMenTa crOft HOHHTA NPOMBBAT OydepHHIMH pacTBOpaMH  BO3-
pacTaloliell aTIOHPYIOIeH CHABL (rpafgneRT HORHOA cran). Ilocae
“TOrO KaK 3AICHpYKIIas cuia 6ydepHOTo pacTBOpa NMPHOMH3HTCH K
TAKOMY 3HAYEHHIO, IPH KOTOPOM HAMHETCS 3JIOHpOBaHHE cobcTBen-
HO ¢epMEHTa, ee MEpecTaloT NOBHIIATH H NPOAONKAIT 3JIIOHPOBa-
HHe /0 TeX NOop, MOKA H3 KOJOHKH HAayHeT 3JI0HPOBAThCA YHCTHH 6y-
depHnil pacTBop; (PepMEHT NpH TOM ocTaercs B KonoHke. OmHaKO,
BcaH K GydepHOMY pacTBOpPY TOro e cocTaBa H100aBHTB cyGeTpar
JA¥ AHTHOUTOp, HAYMHAETCS -CEJIEKTHBHOE 3JI0HDOBAHHE HAHHOIO
fepmenta, [lpoucxoaduie mpH $TOM KOH(DOPMANHOHHEIE H3MEHe-
HHs, B NPOLECCE KOTOPHIX GJOKHPYETCH YacTh IOBEPXHOCTH depMeH-
4, BO MHOTHX CJy4asix NMPHBOAAT K PaCIIENJeHHIO CBA3H (depMeHTa
*C HOHMTOM, M IPOHCXOZHT CeJAEKTHBHOE 3SJIIOHPOBANHE, T. €. OT/e-
AenHe epMenta ot apyrux Geakos. Ilorean [150a] nasniBaer sTOT
MeTON cybCTpaTHeiM, WIH cneyuuueckum, sawuposanues, a Ban
#ep Xaap [217] — addunnoim srtouposanien. PaKTHUECKH 3ITOT
fiponecc npencrapiser cofol KiaccHUeCKylo AecopOuuio GHOMOTH-
YECKH ‘aKTUBHHX COCAUHEHHE H3 HOHHTOB, YCKOPeHHYI0 OHocnenudH-

{
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GeCKHMH B3auMOJeHcTBHAMHA. IlpemMymecTBo »sToro Meropma mo
CPABHEHHIO C a(MpRHHOA XpoMatorpadued (ra1. 7) B oM, uTo aua
HEr0 He TpPeGyercsa KOBaJEHTHOrO CBYSHBAHHMA ahOUHHHX JAHCAH-
A0B CO CneHHaJbHEM HOCHTeAeM. [IpoBogwTh Takoe pasieseRHe
MOXHO Ha OORYHBIX KOJOHKAX MJs HOHOOGMEeHHOMH xpomartorpagpu.
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Puc. 5.31. XpomaTorpamMma NpOLYKTOB NePEBAPHBAHEA CYOTHIHIHHOM cTaRAOKOK-
KOBOA HYKNeasH (IPOBEJEHHOTO B MPHCYTCTBHM JIMTAHAA), MONYYeHHAS? HA KOJOH-
Ke ¢ pochonenmonozofi [203].

Kononka 1X7 cu, MomuT — docdomenamoncsa (Whatman, Chromedia, Pl), npHBegedH2s B
£LOCTOANHE paBHoBecHs ¢ 0,3M pacTBopoM alteraTa ammonua (pH 6); smoesT — 150 st YEa-
B8apHOTC Bhilne pacTeopa H 150 ma IM pacrsopa amerara ammonus (pH 8); rpagmeRTHOe
BIIOHPOBAHHe ¢ NMDHMeHeHHeM ycrpolftersa Varigrad; ckopocts moroka 50 mafw TeMRepaTypa
4°C; npoGz — pacTBOp HCCAEAYEMON cMecH B 3 M1 nepeBoro GydrepEoro pacTsopa; ofnem
oréupaeMmx dparnomé 5 Ma; o6Hapyskerme: ] — 0o NOrMOMEHHI OpA 280 HM; 2 — 0 3aeKT-
PONPOBORHOCTH; 8 — No HameHenHo pH; 4, § — 0o depMeHTaTHBHON AKTEBHOCTH {33} mo or-
HOUlCHHIO K /€30KCHPHOOHYKAeHHOBOR {£) H puboRyEKJNeHHOBOA (6) xucnoram. H — npoaykr
TEAPOJIHTHYECKOrO PACINENIeHHST HYKAeasbl S.

TIprMepoM HCnONb3OBaHHA HOHOOOMEHHON XpOMaTOrpaduy s
H3YYeHHS CBORCTB dEpMEHTOB MOXET CIYXHTh paGora Tawmymn
corp. [203]. Hykneasa cragunokokxa npexcrapaser cofofi dep-
MeHT, 149 aMHHOKHCIOT KOTOPOro CBS3AaHH B eXHHYK HENTHAHYIO
nenb 6e3 AUCYAbGHAHHX MOCTHKOB. ITOT CBOSOIZRHIA (epMenT
JieTKO pacllensencd PasAHYHHMH TIPOTEa3aMH, BRISHIBAIONIHMH €ro
Ae3aKTHBALMIO H Aerpajaliio Ha NenTHIN H aMHHOKHC/IOTH. B npu-
CYTCTBHH JIMI'aHAA NE€30KCHTHMHIHH-3',5-1udocdara (pdTp) u Ho-
HOB Ca?t 3HauHTeNLHO MOBHIUAETCA YCTOHUHBOCTL (epMeHTa TO OT-
HOLIEHHIO K AEHATYDAaUHH H YMeHbIIAeTCd CTeNeHb erc pacuieie-
HHA TporeazaMH. TepMOJH3HH BOBCE He pacllelisier 3ToT dep-
MEHT, a TPHIICHH, XHMOTPHICHH H CYGTHAHSHH pacIieNNsioT ero
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JAHIb B OTPAaHHYCHHON CTENEHH, Bhi3wBag o6pasoBande (epMento-
AKTHBHHIX HYKJea3 ¢ OORMHOH HJH CJerka UOHHIKEHHOH aKTHBHO-
CTBI0 H paclenad MNenTHIHYK [lellb JUIIbL B HEMHOIHX MecTax
{obpasyiorca Tak HasmBaeMmuie Hykieasw T, C u S). Conporus-

JseMocTh (epMeHTa, 06eCneUHBAEMYI0 JAHHEIM JHTAHLOM, MOMHO

OODBACHATD TNPOHCXOJANIEMH KOH(POPMANMOHHLIMH  H3MEHEHHAME
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Pure. 5.32. Xpomatorpamma sna kobpu (Naja nigricollis), noay4eHHas Ha GHIO-
JApHOM aHHOHHMTe [156],

Komonra 1X58,5 ¢M; HOHMT — P-aranun — cedaleke G-75 (emMEocrs 750 MK3KB./r), nmpHBeges-

HEit B cocrosnne paBHOBecHA ¢ 0,08M DAacTBOPOM aHeTaTa AMMOHHA (pH 6); aaaTal — yKa«

8aKdbA pacTsop H 0,2M pacreop atierata aMMonus (pH 6); auunefuoe TpajHEeHTHOe 3MOHPO-

BaiHe (X0 rpafueHTa MOKasaH fpIMOi Ha DHCYHKe): CKOpPOCTh nmoToKa 6,2 mafa; npoa —

100 Mr oGeccoseEHOro sfa; O6BeM OTGHpaeMEIX tpaknuit 3,4 mA; usmenesuss pH amoara

He “HaGioganochk, K — Koaryaser, ®J1 — docdonunasa, AK — anrEKoaryaanr, I'— ryanypo-
HHAasa,

OpH B3AHMOJACHCTBHH (DeDMEHTA C JIHFAHAOM H C HOHAMH KaJbIlH.

Hpyroit npumep -— xpomarorpadus ua docdonennionose 202,
203] nponykToB nepeBapHBAHHS CTa(HIOKOKKOBOM HYKJea3Hu cyh-
THAH3HHOM B NMPHCYTCTBHH YIOMSHYTHIX BHIE CTAGHAM3aTOPOB.
Hyrneasy (35 mr) pacrsopsior B 3,5 ma 0,05M pacTsop Guxap-

-6onata amMouus ¢ pH 8, comepxamero xaopun kaasnms (0,01M)

1 3,5 Mr pdTp. ITonydennnit pacTrop o6palaThBaioT 35 MKJX cBe-
HENpUroToBienioro 1%-#oro pacTBopa cy6THAHSHHA M BHIIEDKH-

Balor 3,5 u B Tepmocrare npu 25 °C. JIHrepHpoBaHHe OCTaHABIHBA-

10T, BHICYIIMBAasi pacTBOp HpH Temnepatype Huxke 0°C. Bricymen-
HER 06pasen pacTBOPSHIOT B 3 MJI HEPBOTO 3JI0HDYIONIETO pactBopa
(0,3M pactsop auerata ammomas, pH 6) u BROAAT B KOJIOHKY
{puc. 5.31). AxTuBHE XpoMaTorpaduueckuit nuk S, 3aHEMAMYLY
OOHYHOE I/ HATHBEOH Hepacilel/NeHHON HYK/JeasH INOJIOKeHHe,
cofepxkutr 57% depmenta (onpeneneno mo morsomenuio). ®pak-
LHH COOTBETCTBYIOIMEH XpoMaTOrpadHueckol 30HH COENHHSIOT B
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JHOGHAN3YIOT. DTOT MaTepHal MOJYydYHJ HasBaHHe <HyKJaeaza S».
JlanpreHINH#A aHAJH3 NOKA3aJ, YTC OH IPEACTaBaAAeT cOOOH CMech
ABYX COEJHHEHHH, COCTOSINHX M3 NEOTHAHEIX UeneH, coAepiKallux
aMHHOKHCJAOTHEIE OCTATKH ¢ D no 149 u ¢ 6 nmo' 149. AKTHBHOCTD
9THX ()epDMEHTOB C YKODOYEHHBHIMH IENSMH OCTaeTcA TaKOH. bke,
Kax ¥ Yy HCXOAHOH Lenu HykJeassl, T. €. COAep:Kamell aMHHOKHC-
Jotase ocTatkd ¢ 1 mo 149, CnepoBarensrHo, N-TepMHHAIbHHIR
OenTHA, coflepKauuil aMHROKHCJIOTH ¢ | no 4 Had ¢ 1 no 5, e
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Puc. 5.33. Perenepuposaiue B MpHBEIeHHEe B muumo.mwn:on cocTosiHie GHIGAAPHOrO
. HOHHTA, Ha KOTODOM NpOBEJieHO pasjencHHe, HOKa3auuoe Ha puc. 5.32 [156].

HonyuT NPHBORAT 'B COCTORHHE PDABHOBeCHS cO BTODHM Gydepunim pacteopoM (0,2M pac-

TBOp ailerata aMMoHmA, pH 6), Ranee (waganc KpuBO#) A0GaBAAKT K HOHHTY 70 M pere-

#epHpyomero GydepHoro pacteopa (0,BM pacraop amerara aMmouus, pH 6) H Tepea Hexo-

Topoe BpeMsa (STOpas CTpeNika) BBOLAT B KOJAOHKY 0.12M pacTOp alleTaTa aMMOHHMA (pH 6},
. O6waft ofnem cnoa Vpmd46,2 cul

BAASET Ha (epMeHTHHE CBOACTBAa HyKaeasbl. HeakTuBubiE xpoma-
torpaduueckmi nuk H (puc. 5.31) cooTsercryer cMecH nefOJb-
HIOTO KOJM4ECTBA B 3HAUMTEJBHOH CTENEHH paCUICINIEHHOTO Cyl-
cTpaTa 4 APYIHX TPOAYKTOB TePEBAPHBAHMS, NOTJOWIAIONIHX CBET.
IpuBeseM elue OAHH IPHMep, AEMOHCTPHDYIONIEH NPHMEHEHHE
6unonsaproro wouuta. Ilopat m ®pukayna [156] npHMeHAMH Xpo-
Matorpaguio Ha GHIONSPHOM HOHHTE I/ (PAKNHOHHPOBAHHA A1a
amen 'Naja nigricollis. OHHT NpHrOTAB/IMBAJM NyTeM CBA3HBAHAA
§-ananuna ¢ cedamexcom G-75 mocne AKTHBALHH — NOC/AEIHErO
6poMuHAHOM, TIPOBEICHHOM IO MeTOJHKE, ONHCAHHOR B pasm. 7.2.
Peayabrath QpakuioHHpoBaHHA moxaszaumst ma pHc. 5.32. INocneny-
jolee pereHepHpoBaHHe KOJIOHKH H TIPHBeAeHHE GHIONSPHOTO HO-
HHTA K PABHOBECHIO JeMOHCTpHpyercst Ha puc. 5.33. Hekoropme
npuMepH xpoMarorpaduu Geakop gann B Tabi. 5.17. Bonbmioe
YACJAO CCHUIOK Ha PaGoTH IO NMPHMEHEHHIO HOHOOOMeHHOA XpoMa-
Torpadun 1A pasAeNeHHS GENKOB H (EPMEHTOB MOKHO HAHTH B
6ubanorpaduax i[40, 41]. _ “
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. Tabauya 5.17
+ ChnWcoK psga pabor, MOCBANMIEHHBIX XpOMATOrpadHH  Genxos H depmenton

TeMa pafioTH ) JerrepaTypa

Xpomarorpadua Ha NEANIONOSHHX H TOJHAEK-
CTPRHOBHX HOHATAX
Xpomarorpadrs Ha GHIONAPHHK HOHHTAX
Xpomatarpadus (pepMEeHTOR
[lpenapaTusHoe M aRaJHTHIeCKOe pasjenenue | 37, 108, 130, 158
ABTOMaTHYECKHA aHANH3 10, 51, 58, 82, 204, 216
BHCOKOCKOPOCTHAA XpoMartorpadus ¢ npHMe- 123a
HeHHeM HOHOOOMEHHHX TNPOH3BOAHBIX TBep-
. BHX THOPODHALHHX Tenel
Cy6erparHoe (cmenudmieckoe Han adduHHOE)
: 9IOHPOBAHHE

148, 149, }54, 184, 207

153—156
10, 121, 160, 204

150a, 184a; 217

5.10.4. ®PATMEHTHI OBOJIOYEK KJETOK MHKPOLOB

DakTepHOJHTHUECKHE NENTHAA3H CHOCOGHE DACHEHJATL HEKO-
TOpHE NEeNTHAHHE TMONepPeYHBle CBA3H MEXAY MeNTHIOTVIHCAHOBBIMH
HuTSMH 060a0ueK KAeroK MHkpoGoB, [Ipu sToM MaTepran o6Gonou-
KH [epexOAuT B pacteop. Tuumep H cotp. [210] msyuanu neicraue
NeNTHAAS M3 MHTATENIBHOH cpeab ImTaMma Myxobacter na H30MH-
poBaHHEE oBonouku Kiaetok Staphylococcus aureus u Arthobacter
crystallopoientes. Huxe omucan npAMep @pakuuoHHPOBAHHA Ha
ECTEOLA-ue/n003e XHAKOCTH, MOJYYeHHOH B DpesyqabTaTte cle-
HanbHOK 06paboTKE 060/104eK KICTOK S. aureus.

. O60oNOYKH KIETOK. S. qureus TPHTOTABJHBAJH H3 KJAETOK B Ie-
pHOjle pocTa Hoche JAOrapuGMuUeckod (asbH MO METOJXHKE, ONMHCaH-
#o# B pabotax [49, 60]. B mpomecce MX MEXaHHYECKOro pasjele-
HHA MOAAepiKHBajiach HH3kas teMnepatypa B pH oxomo 5. IMociae
jIepBofi NPOMBLIBKM aBTOJUTHYECKHE (PEPMEHTH HHAKTHBAPOBAJM,
‘narpepas 20 MHH Ha BOAano# Game npu pH 5. BuienenHue B BU-
- -ge mopomKa H3 ameTOHOBOA cpesl OGOJOUKH KIETOK S. aureus
[ ofpaGaTeiBany 2 4 TPHICHHOM H DHOOHYKJ€a30H B 0,06M docdaT-
“HoM Gydepuom pactsope mpH pH 7,4, mocae uero AHOGHAHIOBAJA.
Jns pacmensienus o60J0YEK NPHMEHAAH oforauteHHui B 632 pasa
npenapar (epMenTa M3 mramMa Myxobacter, TPHIOTOBNEHHE KOTO-
oro omucaHo B padorax [49, 50]. OGonouks EJETOK S. qureus
(345 wmr) oGpabarumanH pacrsopom 0,46 mr depmenta B 7 Ma
,02 M Gydeproro pacTsopa BepOHaJ-HATPHA ¢ HaualbHLEIM
HH 8,9. B npouecce snmauposanHsa BeauwunHa pH Gwicrpo majasna,
| yepes 4 u ee KoppexTupoBamH, Ho6asasz 0,5 ma 1M pacrsopa
-EIPOKCHAA HaTpHsi; B HajbHefileM BenuynHa pH He MeRAmach.
O6paGorky npexkpamajnd yepes 21 u, PacTBOp HEHTPAJH30BAJH
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1 M conanoft kucnotoit no pH 5,5 n pasGasnsiu 1o a6beMa 15w,
YTOGH CHH3HTb KOHUEHTPANHIO CONH B Hem no 0,04M. Iloayuen-
HYIO CMeChb pasfensiu xpoMatorpaduposanneM Ha ECTEOLA-uen-
awonose (Bio-Rad Cellex E) (puc. 5.34). Honur npexsapurensto
TIATeMBbHO mMpoMuiBanu (,5M pacTBopoM XJopHAa JHTHA, 2 NoTtoMm
BOAOA [0 MONHOTO HCUE3HOBeHHsi coiefl H3 sy0ata. Q6beiuHed-
HHe ¢pakuun I, 2 B 3 (puc. 5.34) oBecconUBaNH H BHOBEb pasje-
asmm Ha cepagekce H CM-meanionose. B peayabraTe HayueHHs
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Puc. 5.34. QpaKUHOHHPOBAHHE MENTHAAZHOIG THAPOJH3ATA O0GOJOYEK KJCTOK Std-
Phylococcus aureus wa ECTEOLA-memmonose [210].

Koaonka 3X23 cm; SmoeHTH — POAA M XJAODHA JAnTHS, JHHeRHOE TpaAHneHTHOe JJIOHPOBAHHE

(ocae swAenedns 28-f $paknuk rpafiHERT BHYHCARJACH 1O 00beMy SJI0BHTA, BBEAEHHOrO HX

pesepByapa}; CKOPOCTE MOTOKa | MJI/MHH; TEMOEPATYPa KOoMHartHag; npofa - Bech pacTpOp

Pponykres ruppoausa (15 ma, pH 5,5); ofbem orGupaemulx dpakusf 15 ma: olHADYREHHES

[60, 60, 209, 210]: @ — mo BoCCTEHOBHTEABHOR cune, § —no uHeAYy cBOGORHBIR aMEHOrpYmH,
8 — 0 MOJHOMY coaepwanHly docdara. )

BLIIEEHHBIX NOJHCAXAPHIOB, AMRHOKHCJIOT M MENTHHOB NPeaJo-
XEHA CTPYKTYpa oO60OJOYKH KJeTKH S. aureus. AHaaoruuune He-
C/ICNOBAHAS TIPOBENEHH IMs H3YYEHHS CTPYKTYPH 0GOJNOYEK Kie-
ToK A. crystallopoientes.

5.10.5. AHTHBHOTHKH

Yafter u corp. [29] onHcanu HeCKONBKO METOAHK BHIEICHHS
(¢ HcmonbsopaHHeM HOHOOOMERROM, reJib-IPOHHKAIOMLIEH, ajzcopOnu-
OHHOR H TOHKOCNOAHOR XpoMatorpaduu) anTH6HOTHK2 ochoHO-
MHIUHHA H3 NPOLYKTOB (J€DMEHTAIHHM CTPENTOMHIETOB B JKHAKONR

HOHOOBMEHHASl XPOMATOTPADHSA 323

cpene. Huske onHcanul METOLHKH BHIIEJICHUA C IPHMEHEHHEM HOHO-
oOmernHOH xpomatorpaguu. PochoHOMHUHH npejcTaBiaser cobok
{—)-yuc-1,2-snoxcunponunocHHHOBYIO KHCIOTY
H H
—c
H,c” o po,H, ‘

a. Copbyun Ha anuonure u decopbyus. IlaTaTenpbHas KHUAKOCTh

nocae GUALTPANHH NOA AABJEHHeM colepxana 134 Mr/ma cyxoro
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Puc. 5.35. Kouuentpuposande (PoChOHOMHINHA METOLOM KATHOHOOGMEHHON xpo-
matorpaduu [29].

Konorka 5,3%113 cM; HOHHAT — Aayakc 50-X2 (50100 mewm) B H+-dopMe, npoMbiTeifi Bonoft;

SJI0AT — BOXA; CRQPOCTH NoToRa 19 MA/MHH; npoSa — 100 ma Bomsoro pacTeopa aecopGaTa,

conepxaniero 10 r cyxoro martepHana; o6beM OTOHpaeMmbix Qpakouft 20,5 MaA; oSHADYHKeHHe —

pedpAKTOMETPHYECKHM MeTOHoM (PM) H D0 6HOJAGIHYECKOR AKTHBHOCTH (BA) (B nocnenneM

<nydae $paruun THTPoBaAH 0,1 M NaOH u satem onpeaelsi GHOJOTHIECKYD 2KTHBHOCTL),

ocTatka, B TOM uHcae 2,4 Mrr/ms dochonoMunnna; TakuMm obpa-
30M, 4HCTOT2 aHTHOMOTHKa cocraBaana 0,02%. 400 My ¢uaptTpa-
Ta, npusejlenHoro Kk pH 7, cop6uposaan Ha 30 & (rommmuna caos
75 cM) anuonuta aayskce 1-X2 B Cl--copme (pasmep wactum 50—
100 mew). PHABTPAT NMPONMyCKANH [Epe3 cAOH HOHHTA CO CKOPO-
CTBIO, PaBHOH OJIHOMY O6beMy monuTa 3a 10 Mun. JKHAKeCT, Hpo-
IIEeIIYIo CKBO3b CJIOW HOHHTA M coepxamylo Menee 10% auTHOHO-
THKA, CJHBAJH, a ¢J10# HOHHTAa ¢ copBATOM NPOMEIBAAH  BOJOM.
Hecopbuuio senn 3%-HEM pacTBOPOM XJAOpHAA aMMOHHS B 90%-
HoM wmeraHose, Ot6upanu dpakunu obbeMoMm 7,5 J1 H NDOBOAHIH
#Hx GHoJOrHYecKHi aHa H3. Ppakuiu 4 ¥ § MOKA3aJU MAKCHMAJb-
HYI0 aKTHBHOCTB, NOSTOMY HX COEARHSIIH H KOHHEHTDHPOBAJH TpPH
TOHMKEHHOM JaBMeHHd Jo obvema 1,4 g1 IlonyueHnwit IIPOAYKT
cogepxan 250 o cyxoro Bemecrsa, B ToM yucae 0,86 r docdono-
muukaa, TaKHM 06pasoM, BHXOA (octhoHOMHIMHA cocTaBasa 90%,
A CTENEHb €ro YHCTOTH paBHanacs 0,3%. [TomyuerHsii pecopbar
HCNONb30BAMH AJ A2MbHEHIIHX SKCIEPUMEHTOB. _

21+
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6. Konyenrpuposanue merodom KATUOHOOOMEHKOD XPOMATO
2paguu. Boisni pacTBOp HecopGHPOBAHHOTO AHTHOHOTHKA obora-
Majag ¢ IOMOIMLIC xpoMartorpadun uwa xatnouure (pue. 5.35).
B KaXJIOM IHKNe pa3jenenus cofGHpanad dpaxuun 52—62, npa-
BE# 06beM KOTOPHIX coctaBasa 240 mu. ITposogusan 6 TakdAx UMK-
noB. JTH (pakuuH JHOQHAR30BAAH H Noayuaau 4,7 T KOHIEHTpa-
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Puc. 5.36. [Tosropuog xpomatorpaduposanee docdonomununa Ha asnonnte [29].

Konorka 1,482 cM; noHMT — 125 mh maysxca 1-X2 (200--400 Meln), npHBeIEiHOrc B COCTOS.

HHe pasHOBecHsA ¢ GydepHbiM pactesopom 0,08 M nupuaun — HCL (pH 5,0); ckopocTh OOTOKA

1 Ma/mBn; npotia — KORLeHTPAT aHTHOHOTHKAE (444 Mr), pacTBOpeHHBI B 1—2 Ma BOAB; DO6BEM

orfupaeMolt ¢dpaxuun 5 ma. OcTakblble %ahamxm_m xpoMarcerpadEpoBaEHEN CM. B NOANHCH X
puc. 5.35.

Ta uHCTOTH 7Y% (Bmixox 529%). Venmexy aHajgusa cnocoGCTBOBAJIR
OucTpoTa NpoBeNeRHs omepauud M HeHTpadAHsamua OTSHPAEMBIX
¢paxuul, NOCKONbKY HanHb# aHTHOGHOTHK YyBCTBHTENEH K KHCJIOR
cpege. Ilo arofi npHyHHe ReCOPOATHl, COAEPKAIUHE MHHEpAJbHHE
€OJIH, KOTOPHE pa3naraioTcd Ha KaTHOHHTE, H ToRHxawomue pH
9M0aTa, HeNb3sl XpoMarorpadHpoBaTh  ONMHCAHHHM  METOIOM,
B npomecce xpomarorpadHpoBaHMS NPOHCXOAHT HaCTHYHOE pac-
KPHTHE SMOKCHAHOTO KOJbIa ¢ 06pa3OBaHHEM TIJIHKOJBLHOLO IHpO-
M3BOLHOrO, KOTOpOoe o6Jajaer aHaJOrHYHBIMH XpoMmartorpadHue-
CKHMHK XaDaKTePHCTHRAMH H CHHXKAET YHCTOTY HPOLYKTA. ‘

8. Ilostoproe xpomarocpaguposanue rna anuowure. KoH-
HMEHTPAT YHCTOTH 5—7 %, NPHrOTOBJIEHHEIH € HCHOJB30BAHHEM Ka-
THouHTa (OmMHCaHO B WM. «0O%), oboramanx, xpomatorpadupys Ha
anMonHTe (pHc. 5.36). CpaBunTenpnylo syedky pedpaxkrToMerpa
3anonHAAH O6ydeprEbiM pactRopoM. Paspus pedpakroMerpHuecKol
xpusofi (puc. 5.36) Ob BEI3BAH IPHCYTCTBHEM BOZAH, HCMOJb3ye-
MOl AJf pacTBOpEHHH KOHLEHTpaTa, H, TAKHM o6pa3oM, COOTBeT-
CTBOBall MepPTBOMY 00beMy KOMOHKH. [lepBmiii xpomatorpaduue-
CKHEt TMHK — OydiepHHAl pacTBOP, BHITECHEHHHH H3 HOHHT2 B IIPO-
necce copbuux npo6nl. CoelHHEHHHE AKTHBHble ¢paruad obecco-
JMBAJH METOJOM reJb-NpOHHEawmed xpomaTorpadpun Ha Ororene

4

PR Y
N

HOHQOBMEHHAA XPOMATOTPAGHS v

-P-2 1 anodumuzopamu. Brxon OPOOYKTA cOCTABJAAA 62 Mr AHTH-

6noTHKa uHCTOTH 33%, T. €. paBHsacs 90%. :

2. Hanvnedwan ouwucrca. B paGore :[29] onmcann meronm
RanbHeHIeR OYHCTKH, YOOMSARYThHE BO BEEJEHUH K JAHHOMY paajie-
JIy, H NPOBEAEHA HX CPABHHTEJbHAA ollenxa. BechMa addeKTHR-
HOH npouenypoii oforamenus okasaiachk ajcopbuusa H IOBTOPHOE
XpoMarorpapupoBalHe Ha OKCHAe AJIOMERHA C IOCHeAylomes
KpHcTajM3anueli. Ona ofecneunBaer 5000-Kparuyio OUMCTKY mpH
BHIXOJE mpoaykra 12%.

5.10.6. BATAMHHDI

Huopro u Jlepun [42] npHMCHANHM 3MIOHPOBAHHE ¢ JMHEHHHIM
KOHIEHTDALHORHEIM TPALHEHTOM COJISIHOM KHCJAOTH [AJs pasiene-
HRH MNHPUMHIIMHOBEIX NPEIIECTBEHHHKOB THAMHHA, COPOGHPOBaH-
HRIX HA CYAb(PHPOBAHHOM KaTHOHHTE. HeEKOTODHE THAMHH-33aBHCH-
Mple mraMMbl Neurospora crassq NONYCKAKT COCIHHEHHS, KOTO-
pLie CNOCOGHB YAOBACTBOPHTH HOTpeSHOCTIM wtamMa Enferobac-
ter aerogenes PD] B asoTe NEPHMHIMHOBOH 4acTH MOJIEKYJIB TH-
AMHHA. DTH COCJARHEHHA JeTeKTHPOBAJH GHOJOTHYECKHMH MeTOoAa-
MH ¢ HCTOMb3oBaHHeM E. aerogenes. Ux mHjensan, ounmand u
HJEHTHQHURDPOBAIN XHMHYCCKHMH METOLAMH, 4 TAKKE ¢ MOMOLIBIO
MHKDOGHOJIOTHYECKHX aHAMM30B. B pesyapTaTe Hayuenus cocrapa
NpPeJIIECTBEHHHKOB OBl TPEeNIOKEeH BOSMOMKHEYN MeTOH BHOCHH-
Te€3a NHPHMAJHHOBOH YaCTH MOJIEKyJbl THaMHHA. XpoMaTorpadu-’
UeCKHH pa3/ies 3TOr0 HCC/IEfOBAHHS NOCBSIUEH KORMEHTPHPOBAHHIO
AKTHBHOr0 MaTepHana H XpoMartorpaduueckoMy ¢pakuHOHHPOBA-
HHIO, :

a. Konyewrpuposanue nupumudunossix npeduiecreernuxos.
10 & orpmabTpoBaHHOfl nHTaTeABHON CpeNHI KyabTypu N. crassa
nepeméeniBaay ¢ 350 r XOpOWIO NPOMBITOrO KATHOHHTA AAYIKC
AG-50WX8 (100—200 mem) B Ht-bopme B Teuenue uaca. Hanee
KHAKOCTh OTQHILTPOBLIBAJH, TIPOMLIBAIH HOHHT YETHIPLMsL JIHT-
POBEIMH NOPHUAMH AMCTH/JIMPOBAaHHOH BOIH M 3JIIOHPOBaJdH 2M.
PacTBOPOM aMMHAKA, IJIOAT, COAEPKAMMA GHOMOTHYECKH aKTHUB-
HHE MaTepHaJl, BEHICYUIHBAJH NPH NOHHKEHHOM JaBJICHHH U pacTBo-
pamu B 100 Myl AHCTHANHPOBAHHON BOAH. B NOAYYEHHBEIH pacTBOp
AoGaBasamd 10 © TINATENBHO NPHUIOTOBJAEHHONO AHHOHHTA Aay3KC
AGI-X10 (100—200 memr) B8 OH--(opme, BCTpsiXHBaNH CMech
20 Muu H 3ateM ¢uibTposand, Iloche BHTOrO HOHHT IPOMEBANH

- xByMA 10-JHTPOBEIMH HOPUHAMHE DHCTH/JIHPOBAHHOA BOJH, cOeLH-

HAJR TPDOMHBHLIE BOAR € &N.ﬁw.ﬂum.ﬂoz H 3aMOpDaxKHBAJAH KOHIIEHT-

. par. Ilonyuennslli KOHHEHTpAT, cofepKalHH Bce 4 IpejlnecTBeH-

HHEKA, XpaHuaH npr —15 °C, :
. 6. Koaonounoe ppaxyuonuposanue rkonyenrpara. PesynpraTh
pasieneHus npeicTaBNeHH Ha puc. 5.37. PacTBopH moayueHHHX

)
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¢pakuufi KOHIEHTPUPOBAJH NPH NOHHIKERHOM JaB/JeHHH H XpaHH-
au npu —15°C, _

8. Hassnetiuee ¢paxyuonuposanue. 1lpoBesieHHEIe HCCAeNOBA-
HHSl [O3BOJNJK 2BTOPAM NPENOXHTL CACAYIOULYIO CHCTEMY peak-
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Puc, 537, XpomarorpadHs NHPHMHAMHOBHX NDEAMECTBEHHHKOB THAMHHA Ha Xa-
THoHHATe [42].

Koaouxa 1,6X70 cM; uoHnT — naysxe AG-50 W-X8 B H+-dbopMe, npomuThit Bogofh: ATH =—
soga {no pH smoara 6—6) m congmas Kucaora Ahxmmw_wcm Wﬁmhxamqmomh ua._omhu_ww“a-—n
0—4 M B 2 4); cHOPOCTL moOTOKa (0,7 MA/MHH: OpoBa — 120 M KoHUeHTpatd; olbem 8.9.6.-0“
MbiX dpakuuf 10 Ma (s Kamaol rpersed (dpakumd OTGHDATH AaJMKBOTHYIO dacih oUBEMOM
uc. MEJ AJA AYKCHHOTPadHYECKOre TecTa — CTHMYJAlua pocTa E. cerogenes PDI, ¢dpaxumu,
B . COQTBETCTBYIOHe AKTHBHLIM XDOMAaTOrpaHIecKHM 30HAM, COSARHAMN).

blae/IeHN HAPeALleCTBEHHHEXH: ¢ «- 2-MeTHN-4-AMHHO-5-OXCHMETHANHDUMHAKH, O — 2-MeTHA-4-
AMHAHO-5-QODMUATIHDHMELHE, & — 2-MeTHA-4-aMuHO-5-aMHEOMETHANHDHMEANN, & — 2-MeTHA-4-

AMHHO-B-METORCHMETHANHEPHMHARH,

E..,m. ofecneunBalOIUX GHOCHHTE3 NHPHMHAMHOBON YacTH MOJeEKY-
JH THAMMHA:

aw NH,
NH, m
. CH = .
ZL/=\ 20CH;, N CH;O0H
| —_—— -—  aTuamun
HyC— IUOEFZ_

a Nupugungerugpozenasa

(TE) NH
2 CH,NH, NH: o )
4 < geluguranan N
Hyc—k | 1 HyC—l

NH, N
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5.10.7. OCHOBAHHA, HYKJIEO3UAbI, HYKJEOTHbI
H HYKJEXHOBBIE KUCJOThI

Jnis pasjeneHus KOMIOHEHTOB HYKJCHHOBHX KHCIOT (T. €. 0C-
HOBaHHH, HYKJCO3HIOB M HYKJEOTH/OB, 2 TAKXE CaMUX HYKJICHHO-
BRIX KHCJOT) HOHOOOMeHHAast xpoMatorpadus NprMeHsieTcsi B BeChb-
Ma HeonHHaKoBofi crenenH. Tak, HanpuEMep, HOHOOOMEHHAs XpoMa-
Torpadusa — Bee €lle THIHYHBIA MeTOJ pPasieNeHHA HyK/eOTHIOB,
OAHAKO ANS pasldejeHHs OCHOBAHHM e MOUTH He TNPHMEHAIOT, OTAA-
Basl NpEANOUTEHHe TOHKOCIOHAHOH HaH GyMakuoil XpoMaTOrpadmi.
Ipy pasjeneHHH HYK/JICHHOBHX KHCJOT HOHHTAM TAKXKe NpPeLitouH-
TalT Apyrde copBeHTH, B YaCTHOCTH OKCHANaTHT, JHATOMHTOBLIE
3eMJIH, NIOKPHTHE CJI0eM MeTHIaIb0yMHHA,

Jlna pasgenenusi 3THX BENLECTB HCMOAL3YIOTCA MPEHMYINeCTBCH-
HO AHHOHHTHL, NOCKOJABKY KAK HYKJEOTHIH, TaK H HYK/JICHHOBHE
KHCJOTH CONEPIKAT OCTATKH CHJIbHOH ¢ocdoproii kuenoTsl. Jlas
TAKOTO PasieNeHHa NPHTOJAHBI MHOTHE TOTOBEIE HOHHTHI, HO GOJb-
IHHCTBO HCCJHEAOBATENEH MOJAL3YeTCH JIHIIL HEMHOTHMH H3 HHX.
310 TNpexIe BCEro AHHOHHTH Ha OCHOBE NOJHCTHpona (mayskc 1
¥ 2), mozadunapoBanHan uenmionosa (DEAE-nemmonosa) H Ho-
mHTH THna cedanexc (DEAE-cedanekc).

YonooGMeHHKe ¢MOJK OYeHL YHOOHE I DasieNents CIoXK-
HHX cMecell MOHOHYK/JEOTHIOB H HHSLIHX OJHTOHyKJeoTHmoB. Ha
HCOO—-dpopMe 3THX HOHHTOB IIPH JIOHPOBAHHH MYPaBBHHOH KHC-
J0TOft MAM pacTBopoM (OpPMHATA AMMOHHS Y/AA€TCH OCYIIECTBHTL
OueHb 4YETKOE NpPENAPATHBHOE DaslefNeHHe KOMIOHEHTOB CMECH.
KpoMe KpyTH3HH TPaJHEHTa, KOTODYIO JETKO pPery/anpoBatsh, 14
XOpOIUEro pasfeseHHs TPeGyeTcs BHIIOJHEHHE elle psfa ycJao-
Buil. BO-mepBHIX, OTHOUIEHHE BHICOTH KOJOHKH K AHAMETPY AOJIXK-
HO GHITb npuMepHO paBHo 10, BO-BTOpHIX, BaXHO, YTOGH CKOPOCTH
MOoTOKa sawoenta ne mpeshunaaa 0,6 ma-cm~2.mun~!. Eme oano
oueBHAHOe Tpe6OBaHHE — HCKJIOUERHE H3 II0laBaEMOrc B KOJOHKY
pACTBOPA HEXEJATEJIbHHX AHHOHOB (TPHXJIOPYKCYCHOH KHCJOTHI,
HJIH — TIOCJe SKCTPAKUHH XJIODHOH KHCAOTOH — HOHA Clgs) ¢
TeM, uTOOH HE CHH3HJACh EMKOCTb KOJOHKH, @ CA€0BATENbHO, H
ee sdGeKTHRROCTb, ECAH SMIOHPORAHHE BEIyT MYDPABLHHOH KHCIIO-
T0fi, TO YAANATL €e Nocle XpoMaTorpagHyeckoro pasie/enHs cJe-
JyeT BHIapuUBanHeM B MATKHX YCTOBHAX (Hampumep, B POTOPHOM
gonapurene). DKCIEPHMEHTATOPY CJ/lelyerT MOMHHTh O TOM, 4TO B
npomecce BHNAPHBAHHA MPOHCXOAHT KOHICHTPHPOBAHME B obpaste
MypaBbUHOH KHCJOTH, TMO3TOMY BHIapHBaHHue HeoOX0AHMO BECTH
IPH TOHHKEHHOH Temmneparype. QOpMHAT AMMOHHI MOMKHO yla-
NUTb BOSTOHKOMN IIPH Clerka MOBHIIEHHOH TeMnepaType (o 40°C)
noj BakyymoM (macaaumfi Hacoc). HykineoTHAN MOXHO ancopbu-
pOBaTh M3 COCNMHEHHBIX (paKUHH HAa AKTHBHOM YIJe, Macca KOTo-
poro B 5—10 pa3 NOMKHA MpPEBHINATL Maccy HYKJICOTHIA. Tlocne
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IIPOMHEBKH YIJd BOLOH HYKJIEOTHOH JecopSupyior 25%-mmM BOA-
HHIM 9TaHOA0M, cofepxamuM 0,6% ammuaxa. Ilpu paspgenesun
Ha AHHOHHTAX OJIHI'OHYKJCOTHAOB MOJEKYNSDPHOH MaccH BHe 500
“HYXKHO TNOMHHTB O TOM, 4TO CTeNlelb CLUHBKH MATPHUH aHHOHHTA
‘AomkHa 6uith THMA X2 HaM camoe Gonbiee X4. B kauectse nm.__m-
‘Mepa cjeflyeT yOOMSHYTb (PAKUHOHHPOBAHHE CMECH, COAEpKamedn
"SK30TOKCHH H3 Bacillis thuringiensis (HyknaeoTHAHHE aHajJor c
‘MOJIEKYJAPHOA Maccol oxkomo 750) [175] (pme. 5.38). Moxuo mpu-
‘BECTH H NPHMED TOHKOr0 pasfeleHHA Ha TOM K& HOHHTE Npobh
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Pgc.. 5.38. Tlpenapartueroe xpomarorpadmpoBaHHE (a) M TOBTOPHOE XPOMATOrpa-
¢apopanne (6) sxsoTokcHHa H3 Bacillus thuringiensis ua CHILHOOCHOBHOM AHHO-
‘ mure [175).
a. Koaoaxa 6,7X26 cM; pount — naysxe 1-X2 8 HCOO—-dopue; Aunefiroe IpanueRTHOe SJLoH-
popanye $opMuaToM ammonus 0—1,3 M; ckopocts Doroka 15 majuyy; mpofa — 8 r npemaa-
PHTEJALHQ OUHINEHHOPO TOMCHHA B DAaCTBODe, NpHaeAecHHOM X pH 8,5 nyrem KoGaBmeana aM-
MeaEa; 00peM OrORpacMux Gpaxuzdt 500 Ma; cymmapAnf obmem Smoarta 20 . 6. KOAOHER
1280 cm; wWoHMT — mayskc 1-X2 B HCOO-gopue; JHMefMOe rpafueHTEOe SHIOAPOBAHHG
T00 Ma 0,06 M u 700 Mx 1,5 M (pH 6) pacrsopo ¢opmmara aMMOHHA; CEOPOCTh ROTOKA
0,7 ua/uas; ofbeM oTCHpaeMulx gpagualt 10 ux,
BuaeaeHH: ] — 5K30TOKCHE, 2 — AGKTOR SK30TOKCHHA, E...E_Mn.una AHHKEA — XOA, TPAAESNTS,

. AHHeRHOe TPARWENTHOE IMIOHPOBAHEE 700 ma 012 M
L (EFII) u 1,3 M _pactBop ¢dopMHaTa sMmoumus, pH & (IV

Bupenens: ! — nedocdopHAHPOBABRLIR 3K30TOKCHH, 2 — £IO JAKTOH A,

C 835 M kucaorm); npoSa— 10 Mr MaTepuaza;
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c€MecH, coiepamie nedocQOpHARPOBAHHHEE  3K30TOKCHH H JBa
ero.jgaxrcHa [175] {puc. 5.39). ‘

Ha moauthuuspoBaHHON LeANON03e pa3/leeHHE HAET HecKOJs-
‘KO XyXe, yeM Ha HOHOOOMEHHHEIX CMOJAaxX; B IIPHHIHIIE B 5TOM CAY-
Hae pasjeJeHie MPOHCXOAHUT IO YHCAY 54psAfoB B Moaekyae. Ilo-
MHMO BTOTr0, MOJH(HUHPOBAHHAS LEJIIJC34 3aMETHO OTJHUAETCS
OT NOJAHCTHPOJAbHHIX aHHOHHTOB cBoefl HH3KOH eMkocThio. Jlas
SJIIOHPOBAHHSA YCIEIIHO NOJB3YIOTCH GHKapOOHATOM TPHOTHIAMMO-
HHSA, KOTOPHIH JIETKO YA4/aHTh H3 NPOAYKTOB pa3JClcHHS TNEperoH-
Koii ¢ BojOH. BuKapGoHaT TPHUSTHNIAMMOHHSA MOXKHO IPHIOTOBHTB,
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_Puc. 5.39. Xpomarorpadupopanre sk30TOKCHHA (c¢p. puc. 5.38) na CHILHOOCHOE-

HOM aHHOHHTE mocie (epMeHTaTHBHOTC TedochopHIHpOBarus (@) H JMAKTORHSALHM
(6) [175]. C
a. Konowka 2,7X26 cM; uoHMT — mayske 1-X2; saparn —mona (1), MYPaBbHHAA KHCAOTE;
jqoc Ma 0,29 M xmcaora {[1), mona
¢+ CKOPOCTh IIOTOKA 35 MJ/MHE; T

Ga — 550 Mr MaTepHana. i e
3 — BenpopearmpoBaB-
) mHi 3K3I0TOKCHH, FopeaTR ’
6. Komomxa 0.86X31 oM; HoHHT — mayske 1-X2; saoeHT — Bona (snXoTs no dpaxomm 19)
R MYDaBbHHAs KRCHOTAa {AHHefiNOe rpajuedTHOe SxwonpoBanHe 150 ma 01 M u 160 ma
ofbeM OTOHpACMMX dpakiul 2,6 Mz upH

10-MuEYTHOM MHTepRase.

Bugenenn: ! — nedocthoprarponannnit SESOTOKCHH, 2— ero naKkroR B, 3 —ero nakrom Al
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JoGaBasy MO KanjisgM 3apaHee BHYHCIEHHOE KOJMHYECTBO TPH3THA-
aMHEA B JeAfHYIO BOLY, B KOTODYIO OJHOBDEMEHHO BBOJSAT JAHOK-
cup, yraepoga. 1lonyuennmit pactsop goskes umers pH 7,8, Kon-
HeHTpandlo GHKapOoHATa TPHITHAAMMOHHA B 3J0ATE MOXHO H3-
MepuTh pedpaxtoMerpuyeckn. [t pasgeneHHA mozuommmauw,
Pa3IMYAIOMHAXCA NOJOKEHHEM {HUC-AHOJbHOA I'PYNMHPOBKA B Ca-
XapHOH WACTH MOJEKY/H, YCIIEIIHO TDPHMEHSIH TPHITHAAMMORHE-
Gopar [78]. DTOT 2/IIOEHT TAKXKe MOXKHO YAAJHTh BHIIAPMBAHHEM,
HO ¢ MeTaHOJOM.

B nmpouecce pasfejneHHs CIOXHBIX CMeced HYXHO NOAABISTH
Bce B3aHMOJefCTBHH MOJIEKYJ C TeM, YTOOH MOLJIO NpOABHTBCAH
TOJBKO DasiauuMe MOJIEKYN T0 uHeay 3apsifoB. Pasienenne npn
aTOM BeAyT B cpefe 7M Mmouepuunl. IIpHMepoM MOXKeT CJIYXHTDH
pasaenenne Ha DEAE-mennonose peakUHOHHOH CMECH, COAepHKa-
me# HyKAeOosHAH, HYKMEOTHAH H IuHyrneosuadocdar, MoayueH-
not B npomecce cuurTesa UpU (ypuaypuauma) [77]. Cmeco
(13 mmouedi, T. e. okoao 4 r) ofpasoBaBierocs UplU, a Takxe
YUMP (ypuauumoHodocdaTa) M ypHIMHA CJIETKA NOAMENAYHBA-
wor (10 pH ~8,0) u BBofaT B Kononky 4)<X80 cM, 3anONHEHHYIO
DEAE-neaniososzofi  (Celiex D, Calbiochem) B HCO.-popme.
SnoupoBanne BeAyT OHKapGOHATOM TPHSTHIAMMOHHA C AMHeHHEIM
rpagmenToM KoHnentpaumuu (or ¢ mo 0,2M) mpH CKOPOCTH MOTOKA
3 ma/mun. [Tonub#t o6beM 3aAI0ATA COCTABIAET 4 n. KoMIOOHEHTH
CMEcH SMIOHPYIOTCA H3 KOJOHKH B C/eAyIOIlEM TOpARKE: ypHIHH,
UpU, 3'UMP.

[TocnefKee BpeMs MOHHTH [OBOJBHO 4acTO DPHMEHAIOT B BH-
COKO3(HEKTHBHON  MHAKOCTHOH xpomarorpaduu BHICOKOrO RaBije-
HBS U8 AHAJHATHUECKOTO Pas[ejeHus NPOH3BOIHLIX TYpPHHOB, NH-
PHMHAHHOB M APYrHX COEAMHEHHH, BXO[AIHX B COCTaB du3KRONO0-
FEUECKHX JKHIKOCTeH M morjomawmux B Y®-o6nactu, das Geict-
poro (B mpexesax HECKOJbKHX MHHYT) AHAIH32 CHHTETHHECKHX
cMecell 3TOrO THIA NPHEMEHSAIMCh INOBEPXHOCTHO-NOPHCTHIE HOHH-
T (cM. momorpaduio Kupkaenza I[97], a rakxe Heiina a1 coTp.
[40a]). Oanako HH3KAS EMKOCTb STHX MOHHTOB MEINAET HX IpaK-
. THUECKOMY HCIOJNb3OBAHHIO B aHANH3aX (H3MOJOTMYECKHX MKHIKO-
crefr. Cxorr u JIu [174] cKoHCTpyHpOBanu aHaNH3aTOP, B KOTO-
POM OHM COSJIMHHJIH KOPOTKYIO KOJOHKY, 3aNOJHCHHYIO HOHHTOM
KJIACCHYECKOTO THNA, ¢ GoJjiee NJIUHHOM KOJIOHKOH, 3aN0JIHEHHOH MOo-
BEPXHOCTHO-MOPHCTHIM HOHHTOM. IlepBas XOMOHKA OTJHUAETCHA OT-
HOCHTE/IbHO BHICOKON €MKOCTBIO, XOTA H He OGecrmeuHBaeT HAealb-
HOro paslleeHHs, a BTOpas KOJIOHKA obecneunBaer frcTpOE H
ToHKOe GpaxuHonHpoBanHe, Ha 3TOA ycTaHOBKe ABTOPH i[174]
yCHELIHO aHAAK3HPOBAIH MOUY (puc. 5.40).

PasjeneHHe HYKJEHHOBOX KHCJOTHL H HYKJEONPUTEHAOB BELyT
Ha saMmemleHHOf  LeJs0J03e  © Auakoli  emrocTteio (04—
0,6 M3KB./T) ¢ TeM, 4TOGH He MPOHCXONHJIO CHABLHOTO CBA3LIBAHHUT
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Puc. 5.40. PasgencHue ROMIIOHEHTOB MOYH, MOTMOMAIOHX B Y®-061acTH cnekTpa,
METONOM JKHAKOCTRHON XpOMaTorpacdHH BEICOKOTO RaBJCHHA ¢ HCOOAb3OBAHHEM CH-
cTeMsl H3 ABYX NOCJENOBATEJbHO COSRHHEHHHX KonoHOK [174].

INepnas konoHEa 500,22 cM, 3AMONHERHAA MHKPONODHCTHIM AHHOHHTOM AMHHEKC A-2 -
namMy pasmepoM 12—17 MKm (Bio-Rad Lab.); Bropas xonorka 150X0,22 cm, wm:%ﬂ:ﬁmﬂhwnwﬂ.
B&PXHOCTHO-IIOPHCTEHIM AHHOUHATOM negAHoHeke AS (Reeve Angel) ¢ uacTullaMu pasMepom
456 MEM; SJaweHT — aneraTHHB Oydepuntfi pacreop, pH 4,4; rpagdenTHoe SJIOHPOBaHHE
0,015 M —6 M pacTeopoM; paGovee maBleHHe N0 266 aTm; cHOpocTe moToka 12,0 mals: rem-
nepaTypa NOBHIaZack o ~20 A0 60°C B nepRoff KOMOHKe H 7o 40°C BO BTOPOR XOJMOHKe;
npota — no 40 MK MOYH SACPOBOro nanmenta (q) M NanHeHTa, GOALHOTO DaKOM, Nocae _Eo“
BeAeHEA annonypuuosoll Tepanmu {§) (0 saGoNeBaHEH DAKOM CBRAETENLCTBYET ‘moBMIeRNce
BbifeNeHHe 1-MeTHAHHO3HHA, 1-MeTHN- B N{2)-AuMerunryasoswna).
Braenenn: f— NCEBEOYPHIHN, 2 — METHIKCAHTHH, 3§ — MOYEBAs KHCAOTZ, 4 - 2-yponarau-
O¥H, § — FHONYpPOBAS KHCAOTA, & — 4-OKCHOEHIOHATNHURH, 7 -— BAHMJHHOBAY KHCJOTA, 8 —
1-MeTRXHHOSKH, 9 — 1-MeTHNTYa”HosHH, 10 — N(2)-NHMeTHATYaHOSHM, [f — aJACTYPHROI ’ 12 —
OKcuIypuHOA, I3~ I-MeTHARCAHTHH, [4-— ODOTHAHH, I5 -~ ODOTHHOBAS KHCACTA, 16 Iw.ra._,of
¢u-4-OKCEeHEAYKCYCHAag KECAQTA,
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Cnucox psapa paGoT, MOCBAUEHHBLIX XpoMaTorpadu HYKJAEHHOBWX EKHCAOT
® Hx ¢parmenTor

f
Tema paGorm JlHTepaTypa
Xpomarorpadus HYR/JIEHHOBHX KHEIOT HA KH3ENBTYpe

€O CJIceM OCHOBHHX NONHAMHHOKHCJOT 86

€O CI02M NOMHHYKACOTHIAOB 91

€0 cliceM MEeTHIHPOBEHHOrO albGyMHHZ 3
Xpomartorpadua koMmmrekca PHK-JTHK wa okcmamarture 179
Xpomarorpapun smpyciofi PHK na Gemsomaupomanmoii

DEAE-neamonose 199
Xpomarorpapuposaine JHK ma cyrnpuposannom kaTo-

HeTe B Al3*-dopme 102
Of6pamenno-thaznasa xpomatorpadus tPHE 93a, 1086
JlarannocGMeRHas XpoMaTorpadus HYKJSOTHIOB, HYKJAEO-

SHAOB H OCHOBaHHA HYKJCHHOBLIX KECJIOT 63
vmuhm.m”om:m HYKJAEO3HAOB H HYKJICOTHIOB HA KATHONHTAX 80, 92
ABTOMATHIECKHE H CKOPOCTHHE 2HAMH3H A30TCOAEDIKAIMHX

~¢parMenToR HYK/EHHOBEIX KHCJIOT 131, 161, 215, 218,

; _ 232

aHAJMH3HPYEMHIX COCAMHEHHH c moHMTOM. B 9Toft o6nacru paspa-
60TaHO MHOr0O OTHAENBRBLIX METOLHK CHENHANBHO AJ7 KOHKPETHHIX
aNanuson. I[IpAMepaMu MOTYT CNYXKHTH pasie/cHHE TPAHCIOPTHBIX
PR6ORYK/ICHHOBHIX KHCIOT Ha GeHsomaupoBanuofi DEAE-memiono-
3¢ [61] u pasnenenne moaHOR PHOOHYKMAEHHOBOR KHCIOTH H PHOO-
cgu ma DEAE-neamonose [140]. Henasuo 6u paspaboran cre-
IBANLHER MeTOA (PPAKUHOHHDOBAHHA HYKJEHHOBHIX KMCJAOT, B Ya-
'CTHOCTH  TPaHCHODPTHHIX, — ofpaulenno-pasnasg  xpomatorpadus.
B cooreercTByiomef xpomaTtorpadHueckofl cHcreMe MJIEHKa THA-
podobroii opranuueckol xuakof dass HaHeceHa HAa HHEPTHHA Ho-
-euTesb, JTa (hasa CONEPAKHT CONH OCHOBAHMA YETBEPTHYHOTO aM-
'MOHHSL C JAJHHHHIMH alH(aTHYeCKHMH NeNAMH, HANPHMED TpHAJ-
KHIMETHIAMMOHHHOPOMHA, B KaiecTBe (YHKIHOHANBHKIX IPYNN H
‘MOTOMY TPORBJISAET CBOKCTBA apHonHTa. [loasuxuofi dasol ciay-
KHT PACTBOP COJH, CHOCOGHHIH CeNeKTHBHO SKCTParApoBaTh Viep-
KHBaeMule B KOJIOHKE OTAEJbHbHE HYKJeHHOBBIE KHCJOTH B COOT-
'BETCTBHH ¢ MX KOHUEHTpauued. IToT MeTOA MOAPOGHO paccMaTpH-
‘BaeTcs B paGorax ‘[93a, 1086]. Heckoibko Apyrux npHMepoB ua
-00N1acTH ~ XPOMATOrpadEH HYK/IEHHOBHX  KHCIOT NPHBEJECHH B
“ra6n. 5.18. Ilonuwifi nepedeHs CCHAOK Ha PabOTH NOCHENHHX JeET
“MoxxHo HafiTH B 6rGanorpaduax {40, 41]. .
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I'naBa 6. Feab-xpomarorpadus

B. TOMAIIIEK

MHCcTHTYT OpraHHuecKol XUMHH H GHOXHMHH
YexocaoBauxol AkafeMun Hayk, [Ipara

6.1. BBELEHHE

Paazneqnts cMech COSAHHEHH B COOTBETCTBHH C MOJIEKYJAPHH-
MH pasMepaMH NOCACIHHX MOXKHO METoZaMH ApoGHOro AHaljH3a
8], yabrpadunerpanun u yabTpaueHTpubyruposanus. Hekoto-
pLi¢ H3 3THX METOZOB TPebyIOT MHOrO BpeMEHH H MaJoMNpOH3BO-
AMTENbHH, AJA APYTHX HEOOXOAHMO CHeUHAJbHOE AOpOrocrodlniee
obopyaosanue. OTHOCHTENIBLHO INPOCTO OCYIIECTBHTH TaKoe pasjie-
JIEHMe TIpH NOMOIUH MOJEKYAAPHX cHT [24]. MosekyJasipHHIMH CH-~
TaMH Ha3bIBAalOT ONPEJIEJEHHLIE THUIH [PHPOAHHX H CHHTETHUECKHX
[EOHTOB (aJMIOMOCHJAHMKATOB), KPHCTAJN/HUECKAs CTPYKTYpPa KOTO-
PHIX He MeHseTcs B OpOLecce HX JAerHiapaTauud. B pesyaerate fe-
THEIPATALHH B CTPYKTYpPe KPHCTAJMJIOB 0GPa3ylTCs MHKPOKAHAJH
H MHKPONOpHI ONpPEJEJIeHHHEX pa3Mepos. Yepes 5TH mOpH MOTYT Ipo-
XOJHTb TOJbKO HH3KOMOJEKYJAPHBIE COCAHHEHHS, & i BHCOKO-
MOJIEKYJAPHBIX COGMMHCHHH OHH HEJOCTYNIHE, TaKUM O06pasoM H
MPOHCXOJUT pPa3fiefieHHe B COOTBETCTBHH C MOJEKY/JSDHHIMH pasme-
pami, Cpeau BOJAODACTBODHMEIX BEHIECTB CBOHCTBA MOJEKYJASDHHX
cHT HaGJI0JaI0TCA ¥ IpaHyJHPOBaHHOTO KpaxMada |29, 32].

B noano#i Mepe 3T0T 3dhdekT HauagIM  HCIOAL30BATH NOCTE
1959 r., korpa [Mopat u ®aouuu ;[44] onybamkosasu pabory, mo-
CBAWEHHYIO pa3/iefIeHHI0 COSRMHEHHH Ha reasx CHINTOrC JeKceTpa-

'HA, H OMHCAJH «CHICTPHI H HPOCTOR MeTol (PaKIUHOHHPOBAHHS
+BOJOPACTBODHMBIX BEIECTB» (3THM YTBePKAEHHEM HAYHHAJIACL HX
~cratha). OHH Ha3BaMH NPEAJNOKEHHHH MeToH refb-PHIBTpanuei.
B to xe Bpemsa ¢mpma Pharmacia (Yucaaa, IliBenus) raaaguna
BHNYCK cedagexca — cligTolo Zercrpana. M sto, no-suaumomy,
‘M ABUJOCE OCHOBHOM mpHuuHOf GLICTPOrC pPasBUTHA H IIHAPOKOTO

PACIpOCTPaHEHHA MeToJa, KOTOPHH BCKOpe OBl OCBOEH H HAUad
ADHMEHAThCA IIOUTH BO BCEX OTpaciax OHOXHMHH. B Hacrodmee

"BpeMs, KOrJa cO JHA IepBofl nyGaMKanue npourio Gosee 20 jer,
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MOXHO YTBECPXOATh, UTO B OHOXHMHH H XHMHH NOJMEMEPOB TeJb-
uNBTPAUHA — OJHH H3 OCHOBHHIX H HAaHGOJee IIHPOKO NpHMEHse-
MHX METOJOB PA3JeAeHH. _

6.1.1. IPHHUHKNOBI TEAb-XPOMATOITPA®UH

Hrax, reab-xpomarorpadus npeacrasiser cofofl npocToil Me-
TOJ, Pa3fie/eHHsl COSIHHEHHH B COOTBETCTBHH C pasMepaMH H dop-
MO uX Mojekya. Puosun i[18] mpeasnoxHA  NPOCTYIO MOAEND,

=
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Puc. 6.1. Czema pasjefeHHS MeTOSOM TeJb-XpOMATOrpaduu.

BoabmiHe NOAble XPYHKHN — YACTHUL Tedd; GOABIIHE TOUKH — MOJMEKYJAHW BHICOKOMOJEKYAADHBIX
COSOHREHHR; MaHbIIHEe TOYKH — MONEKYJNH COSAHHEHHR ¢ MeHbilet MoneKyaapuoft wuaccoll;
MaNeHbKHe TOUKH — MOJIEKYAbl HH3KOMOJEKYISPHHX COSAHBERHNA;

@ — HCKOAHOE TOMOMeHHe; § — HawanbHAR CTAfMA SAI0HPOBAHHA: 8 — BoJdee MOSAHAA CTARHS

. SNIOEPOBAHHS,

OOBACHAIONIYIO TPHHIANE Tedb-xpoMatorpadmn. Hemoxsmxnyio
¢asy ofipasyer reab, NpeIcTaBAAIOmHEA COG0R XHMHAUECKH MHEPT-
Hyl0, CIIHTYI0, HEPACTBOPHMYIO NOJHMEDHYI0 MATpPHIY, HACHIIIEH-
HYI0 XHAKOCTBIO, OSHYHO BOJO#. Ta e XHAKOCTH CAYKHT NO-
ABHXHOR asoft. B monmMepHO# MaTpHIE MMeEIOTCH NOPH, pasMep
KOTOPHIX 3aBACHT OT THAA HCNOJAB3YEMOro rend. AHaaH3HpyeMbie

COCIHHEHAS MOMHO Pa3feNHTk HAa TPH IPYINOH «COOTBETCTBEHHO HX

MOJEKY/NADHLIM pasMepaM:  BEICOKOMOJNEKYJSAPHHE COEXHHEHHH,
COEJMHEHHS C MeHblUeH MOJEKYJSDHOH MaccOfl H HH3KOMOMNEKYIAp-
HEBIC COCAHHEHHA, HATIDHMED COJIH. Hu.mou.mov CMecH nomhmmmmmﬁ 3THX
Tpex rpynm nofaldT HA KOJOHKY, 3aNOJHEHHYIO TejeM, H 3JI0HpY-
10T MHCTEIM pacTBOpHTeneM. BosbliMe MOMEKYJAH He MOCYT mpo-
HHKHYTb B TNODH TeJisl, OHH IPOXOIAT IO KOJAOHKE BMECTE ¢ IOTO-
KOM DACTBODHTENSA, OOTEKaOUIEro YACTHOH TeNd, T. € B Hapyx-
oM obweme (cMm. pasz. 6.1.2). Majrenbkue MOJeKysan MoryT Aug-
¢YHAHPOBATL B MODH IeJid, H OHH DAaBHOMEDHO PACHpEASAIOTCA
B XHAKOA (ase KaK CHapyXH, TAK H BHYTPH rens. Mosekyau, ua-
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OAANIEECA BHYTDH TeJisl, T. €. BHYTDH HeNOABHXHOH (asH, SJI0H-
M. PYIOTCA MEIJICHHEe BCETO —IPH NPONYCKAHWH 4uepes ciofi ress
ITAKOT0 00BEeMa DACTBOPHTENS, KOTODHIA MPHOIHSUTENLHO paBeH
700beMy C0s read. MONEKYNH CPeIHHX DA3MEepOB JIHIIb YACTHYHO
ABGGYRIEDPYIOT BHYTPDh TeJsd, H KOHUEHTDAIHA HX B rejie MeHblie,
YeM KOHIEHTPAUHA MAJNEHBKHX MoJekyJ. [lostoMy coexzumenns ¢
MOJICKYJIaMH CPEJHEr0 pasMepa 3JMIOHPYIOTCH [03JHee BRICOKOMO-
eKYJsIPHbIX H paHblie HH3KOMOJEKYJAPHHX KOMIIOHEHTOB, Ta-
{KEM 00pasoM, COEJHHEHHS BHXOIST M3 KOJOHKH, 3aNOJHEHHON re-
WIEM, B MOpPSAJKE, COOTBETCTBYIOIUEM YGLIBAHHIO HX MOJEKYASPHBIX
acc (puc. 6.1),

i

4.1.2, ONPEAEJNEHHA H OCHOBHBIE MOHATHA

. Ilpexne wem mepefith k Gonee NeTaJbHOMY ONHCAHHIO METOIH-
KH TeJb-XPOMATOrPaduu, ML PACCMOTPHM TEPMHHOJNOTHIO, IPHMe-
jHFeMyl0 B 3TOM BHIE XpoMaTorpaduH, H O6BACHMM, B UAaCTHOCTH,
TIPHUMHE TIOSBJIEHHs TEX HJIH HHBIX TEPMHHOB.

. Paznuuinbie aBTOPH Ha3HBAJIH 3TOT METOJ NO-PA3HOMY — B 3a-
BHCHMOCTH OT TOTO, KAKHE €r0 OCOGEHHOCTH OHH XOTEIH NOJ4EpK-
ayTb. [lopar u ®aoxun [44] HasBaaH METOA resb-GHABTPALHEH,
“PazonpA u_Ap. [16] — dHILTPauHeH uepes MONEKYNApHBHE CHTA.
Ilenepcen [36] RaswBaer ero SKCKMIOBHOHHOA  (HCKINO9AMOIEH)
xpomartorpaguelt, Xeepten H MocGax [26] — xpomarorpadueit ye-
pes moaexyiapusie cura, Cteepe u Akkepc [46] — xpomartorpadu-
- ‘€ npu 3arpyguennoil auddysuy, a Moop {33] — rean-nporukaio-

qmei xpomartorpaduei. B 3Tolfl KHHre NpHMeHAETCS HA3BAHHE I'€Jb-
xpomarorpadus, npeisoxertoe B 1964 r. derepmanom [11]. Tep-
MHH <«XpoMaTtorpagus» GOJbIUE COOTBETCTBYET CYMIECTBY METOia,
qeM (QHIBTPALNA, @ COUETAHHE CO CJIOBOM <«T€Jib» HO3BOJSET ONHO-
BPEMEHHO ONPEILIHTbH XaPAaKTEeD HOCHTENA, Ha KOTOPOM COBEeplIa-
LeTca xpoMaTonpacdHuecKoe pasjenesne. IT0 HAMMEHOBAHHE HMEeT
fosee OOLIMA XapaKTep, 4eM HEKOTOPHE YNOMSHYTHE BHILIC Tep-
EHH, aBTOPH KOTOPHIX CTapajich NOAYCPKHYTh Mpeofaafaomui
PHHILHIT PasjesieHHs.

BhinyckaeMble B NpOJaxy MaTepHaNHl AAA relb-XpOMAaTOTpa-
HE MOXHO Das3fe/HThb HA TPH TPYNNB: KCEPOTeaH, a9POTEJH H
KCepOoresb-a3poreseRse THOPH/IHL.

Kceporean mnpescraBasioT cofofi KaaccHuecKkMe rens, obpaso-
Hbe JHHEHHBIME MA4KDOMONEKY/JaMH, B3aHMHOE PACIOJOKEHHe
TOPHIX 3aKPeleH0 KOBAJEHTHRIME MOTePed LM CBA3AMH (CHIHB-
AMH) HJH Takke BOJAODOAHLIME cBAsamH. Hepacrsopumas matpu-

Kceporesiefi NMPOHH32aHA TOPaMH ONPERCNCHHBLIX pasmepoB, TH-
THEE NPEJCTABUTENN Kceporenefi — renu cedanexc G, Guorean P

6uobenc S (cM. pasa. 622, 6.2.3 n 6.2.6). B xauecte pacrso-
TeNAd B COUETAHHH CO KCEPOreAMH 4alle BCETO YHIOTPeSATIoT BO-

H




Tabauya 6.1
1000—1,5. 108

100—5000
500—104
1000—5. 104
1000108
1000—2- 1®

AJA HEKCTPaHoB

<700

<1500

1000—5000

Hyrepean (ppakquOHEDOBANKA MOAEKY,
BHPAKESHHBIA B MOAEKYAAPHEIX Maccax

AJA MENTHAOE H
raoSyaspueix GedKoa
1500—3- 104

3000—-7- 104
4000—1,5- 1008
5000—4. 108
5000—8- 108

ceda-

YaeAbHWR
oineM caos
BeKca, Mar

2—-3
2,5—-3,5
4—6

9—11
12—15
15—20
20—30
30—40

cyxoro

ca, ma H,Ofr
1,040,
1,510,
2,640,2
5,0+0,3
7,0+0,5
10,0+1,0
15,04:1,5
20,041,0

BoaocemxocTh
cyxoro cedagex-

paxTepacTHEH cetdanexcos G [38)

1%

MEM

40—120 }

40120
10—40

40—120
100300

Texnuueckne xa
50-—150
20— 80
10—40
100—300
50150
20—-80
1040
40—120 }
. 10—40
40—120 }
10—40
40—120 }
10—40

Pasmep cyxux ‘lﬂUl'E!l.a »

TeEn cedanexca

EpynHui

cpenHEl
& Cedpapexc BMOYCEalOT B BHEe CYXOre MOPOMES, COCTOAMEro Hs MHEDOCKODHYECKHX WADHKOB.

5
5
5
-25 CBepXTOHKHIE

-10

1

2

2

-25 ToHKEE

-50 kpymaHi

-50 cpexnmit
G-50 TOHKHE

G-100 cBepxTOHEHE

G-150
G-150 crepxroHKHA

G-50 cBepXTOHKHA
G-75

G-75 csepxToHKHA
G-100

G-200

G-200 ceepxTOREHE

G
G
G
G
G
G
G
G
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Tabauya 6.2
Emkocts cefapexca LH-20 B pasaumumix pacTBoputensx [38, 39]
EMKOCTB cyxoro | YAeAbHEA o6nem
PacrOpHTENL reTs, Ma/r CROs CYXOro
reas, wafr
HMametuadopmamus : 2,2 4,0—4,5
Bona . 2,1 4,0—4,5
i Metakwon 1,9 4,0—4.5
j - Branoxn 1,8 3,5-4.5
j Xnopogopm, crabuanaceanusi 1% sranoaa 1,8 3,6—4,5
.J¥. Xnopodopm 1.6 3,0-—-3,5
‘BE #-Byraxoa 1,6 3,0-3,5
? Huoxcan 1,4 3,0—-3,5
. Terparuapodypan 1,4 3,0--3,5
| Aneron 0,8 1,5
Brupanerar ¢,4 0,5—1,0
Toayon . 0,2 0,5

RY, B KOTOpPOH 9TH T'ejM 3RAUHTENBHO HalyxawoT (cM. raba. 6.1, 6.2
8 63). Tloxg neficTBHeM HEKOTOPHIX OPraHHUECKHX pacTBopHTeEeH
rejib OnMajaer.

B oTimyke oT Kceporesefi asporenH HMEIOT HHEPTHYIO TBEPLYVIO
MaTpHIY HeH3MEHAEMOH CTPYKTYPH C MAaJeHbKEMM KAHAJAMH H
TIOpaMH ONPEAEJIEHHOTO pasMepa. B cyxoM asporene 9Tu mopw 3a-
nonHens BOsAyxoM. Ilepex ymorpeSnennem asporenefs BO3IYX H3
MOp BHITECHAOT pACTBOPHTENEM. A3DOreJH MOXKHO NPEMEHAThH B
' COUETAHAN C JIOCEIM DACTBODHTEJEM, TaK KAK HX MATpHIA HE Ha-
. Oyxaer. [Ipr 3aMeHe pacTBODPHTEJS HOBHLL PACTBODHTENL BEITECHS-
; €T H3 00D CTapHH PacTBOPHTEJb; HA CTPYKTYDY NOP H BCETO Teds
| T2Kas 3aMeHa He Bauser. THOHUHEH TPEACTABHTENL asporeneli —
. MOPHCTOE CTeKJO0,

Kceporenp-asporenebnie rHOpHAM 06aaaioT CTPYKTYPHEIMH
. OCOGEHHOCTAMH reselfl 06OMX THNOB., ¥ 9THX TaK HA3LIBACMEX He-
- FOMOTeHHHIX TeJeHl TBepias NOJMMEepPHas MATPHUA C GOJbIIAM
 THCIOM TOTIEpEUHBIX CBA3CH NPOHH3AaHA MHOIOYHCIEHHEIMH MHKpO-
TopaMH, 00pasyIOUMH, K2K H B a5pOTeNSX, TAK Ha3bBaEMble MaK-
pomopu (cM, nuxe puc. 7.4, v 7). MuKponopucTse wacTH CTPYK-
TYPEl CIOCOGHE CONMBBATHPOBATBECA MOJOOHO KCEPOreNsM, HO TONIb-
KO B HeGOJLIIOH CTENEHH M3-3a HAJHUHs OONBIIONG yHcla TOfe-
peannx ceaseli. HaGyxanwe B Bome MAH OPraHHYECKHX DACTBOPH-
* TeJIAX MPHBOJHT TOJBKO K HEGOJBIIHM H3MEHEHHAM ofbema. 1lo-
| CKOJbKY OOJHMEpHAs MATPHUA IOBOJBLHO XECTKAH, TeMH STOro TH-



Texunueckwo xapaxrepucruxn Gmorens P[5}

Tabauya 6.3

PasMepil rHAPATEDOBAHERIX YACTHI —— MarcHMadip-
B .
p— Borgew- | oftew caon | exopors nors. | Moo rpo: | Mrvepaen gomeie,
wem (w0 cran- kocTed, suyr | CYXoro Kee: | a6, sx.cm—3.q1,| CTATRUECKOR P Pek
ABPTY C]_[[A) V MEM perens, MJ/r ’ c”:ﬂai)é;}{ﬂg; HCEARYEeHHA
P2 150-00_-51288 149297 190
74—149 1,5 3 110
2 4% %:g; 30 100 100—1800
P-4 5?;;00 149297 170
10 00 74—149 2,4 4,8 95 00—
200—-400 3774 30 100 8 4000
—400 10—37 —
P-6 gg:—_lOO 149—297 150
1 200 74—149 3,7 7.4 75 100 000—
200—400 37—T74 30 : 0000
~—400 10—37
P-10 1&100 149297 150
200 74—149 4,5 9,0 75 100 00—2-
200—400 3774 o o
—400 10~-37
P-30 50—100 149297 110 g
100—200 74—149 5,7 11,4 65 100 2500—4.104
—400 1037 —

i ﬂgabmm rabk.

MaR¢HMANLHO

P
asMEPH MHADATHPOBEHFKX TACTHY . o‘gﬁ:ﬂ h:;‘g; [ MEREMANBEES ﬁggggg’f;ﬁ Hnrrepsan (paxiHons-
Mapra Guorens Bonoemkocrs®, cyxoro CKOPOCTE TOTOKA™» \FecKoe PoBARN H Npededt
Men (Mo CTAHAAD- uafr Keeporeaa, wa-cn—8.9—1 HapJeHue, HCKIONERHA
Ty CILIA) MKM Ma/T CM BOJ. CT.
P-60 50—100 149—297 g 95 100 3000—6- 104
100—200 74—149 7,2 14,4 30
—400 10—37 —
P-100 50—100 149297 65
100—200 74—149 7,8 © 15,0 30 60 5000108
—400 10--37 —
P-150 50—-100 149—297 45 :
100—200 74—149 9,2 18,4 25 30 1,5.104%—1,5.108
—400 10—387 . -
P-200 50—100 149297 22
100—200 74—149 14,7 29,4 1 20 3-100—2. 106
~400 10—37 —
P-300 50—100 149267 16
100—200 74—149 18,0 36,0 6 15 6-108—4. 108
—400 10—37 ‘

2 TIpuSauKeHHHe BeNHIHHEL
Ckopocte MOTOKa ompefededa Ha KONOHKE pasMepom L, 1X13 oM OpH THADOCTATHYECKOM ARabfeHnx 156 ¢M BOA. ¢T.

B Caman Goapmag nudpa — npegen Hekxodenus. Jas Guorenef P-2, P-4, P-6 onpegeseH boO MeNTHAAM, JJAA BCeX OCTajbHEX GHorexell — mo rao-
GyaspHbiM OeiKaM, Jaa MOMEKYa APYroR reomerpHueckofl KOHQHIYpALHH OpefeX HCKJAKTEHHA HECKOABKO HHMKE.
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lia MOTYT BHIIEDXKHBATH BHICOKHE NABJEHHS H HE Ae(OPMHPOBATEH-
€A B mpomecce xpomatorpadupopannud, BoJpMIMHCTBO TaKHX reseit
HE Onajaer, KOrja H3MEHSETCH XapaKTep pacTBOpHTead. THIHY-
HBHIMH TNPEACTABHTENAMH 3TOH TPYINLl refefl ABASIOTCS nemwom n
CTHpAarensb,

Xpomarorpaduueckas KOMOHKA NpefcTaBaseT CoGoi TpY6KY H3
CTE€Ka HJIM [ADYroro MarepHala (ee YCTPoficTBO OINHCAHO B
pasa. 6.3.1 ® ra. 4, 5 u 8), sanonHeHHYI0 XpoMaTorpadHIECKHM

| I

Puc. 62, Cxemaruteckoe usopaxenwe obmero V u napyxmoro Vo oftemos n
ofpeMa rena Vi

CJIOEM, B JAHHOM cCjyvyae NMAHHIDHUCCKHM CJOeM Trefs. B redn-
xpoMarorpagus npoSy BBOLAT B KOJOHKY BCerAa B BUAE PacTBO-
pa. Ecin xpoMatorpaduuecKylo KOJOHKY 3allOJHAIT Cychensneh
FeI1 B DPACTBOPHTENE M Fell0 3aTeM JalOT OCeCTb, TO 3AMOJHEHUE
KOJIOHKH XapaKTePH3YIOT OKOHYATEJbHEIMM DasMepaMH CJ0f Te-
a1 — BRICOTOH A U AuaMeTpoM d.

B renb-xpomarorpadgH# nmpHMensOT  CJ€AyIOmMHE OCHOBHHE
oaoﬁm:m:mm H onpejenents (cM. puc. 6.2). ,

Vi — o6muit 06beM XpoMaTOrpadHIecKOro CJIos;

Vo —HapyXHH# 06beM, Ha3HBAEMHE TaKXKe HCKIOUEHHBIM
06beMOM, CBOGOIHEM O6LEMOM, YAepXKHBAGMEIM 00LEMOM,
MEepPTBHM O0OBEMOM; 3TO — O6DBEM IKHAKOCTH (BOAH), 3a-
NOJHAIOIIEH MPOCTPAHCTBO MeXAy HaOYXIIHMH 4acTHUAMH
rens;

Vi — ofbeM HaGyxulero reas B XpoMaTorpadHUEcKOM CJOE;

~— BHYTDEHHHA 00BeM — N0Js1 o6neMa ¢asw reas, saHatasa

Vi Haxojsame#cs B HEM KHAKOCTBIO;

Vs — rHOApaTanHOHHEI 06BeM — 06beM BOZH, NPOYHO CBA3aH-
HOH ¢ KCeporeneM; 3Ta BOJA He MOKET BHIOJHATb (YHK-
IHI0 PACTBOPHTEJS;

V. —o6beM 3MI0HPOBAHHE HMAH O6BEM YAEDKHBAHHST BellecT-
Ba — 00bEM PaCTBOPHTENA, HEOGXOAHMHHA AN NMEPEHOCa BE«
mIecTBa yepes BeCh XpoMaTorpatuieckuit ciom;

V¢ —napuuanbHbi yaenbHHA O6BEM MATPHIH TeJs;

Mg — Macca MaTpPHUH Tes B CI0€;
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W — BOLOEMKOCTb KCEPOreafl — CIOCOGHOCTD  ero yAepKHBaTh
BOALY;
Kp — KOHCTaHTa DacHpe/ie]eHHs BeNIeCTBA MEXAY rejeM H KHI-
Kol a3zoi,
VkasaHnHe XapaKTEDHCTHKH CBA3aHH MeXAy cO060H caeilyio-
“ QMK COOTHOIICHHAMH:

Vi=V,4-V,, (6.1)
V,.=V,+K,g 6.2)
V,=V,+V; .._L\m. (6.3}
V,=V, lﬁnﬁm. (6.4)
Vi=mWg. (6.5)

O6umuii o6beM ciaos Vi MOXKHO paccuuTath no $opmyie o6b-

¥ eMa muuIHHApA, ec/U H3BeCTHH BHYTDEHHME AMaMerp W IJIHHA KO-
i sonkn. [lockoneky OfBeM I[DONOPIHOHANEH KBAajZpaTy JAHaMerpa,
b To nocjenmHii HEOGXOLHMO ONpEJEJHTh BO3MOXHO TouHee. Doiee

TOYHO OMPENeJHTh V: MOXKHO, 3BIMOJHHB KOJOHKY BOAOK H TIIA-
Te/bHO H3MepHB o6hem Boan. CBobomumii o6beM Vo MOKHO on-
PENEIHTE SKCHEePHMEHTABHO, xpoMaTorpadHpys  BHICOKOMOJIEKY-
gIipHOE COeJHHEHHe, KOTOpOe He MOXKeT NPOHMKHYTh BHYTpb Ha-
CcTHO renis, H H3Mepss ero ofbem amouposannd. He ynepxuBae-

5 MElEe TeJeM COEeIHHEHHHA 0OLIYHO 3NIHDYIOTCA B BHAE YETKHX 30H.

Jdas rtakoro ompeieaenus yzaofed, HampHMeD, CHHUA JIGKCTDaH

}'9000 (mos. Macca oxoso 2-10°), mrinyckaembli ¢upmoit Pharma-
¥’ cia Fine Chemicals (¥Ymcana). Beamuury V; pacCuHTHBAIOT 1O
“ypaBreruio (6.4) mim (6.5), a BeaHUHHY Wr OOHYHO YKa3wBaer
b @upMa, BHITYCKAOWas Teab (CM. taba. 6.1, 6.2 u 6.3).

6.2. TEJIH ANA XPOMATOTPAPHHU

6.2.1. TPEBOBAHHS, NPELBABJIAEMBIE K IEJIIM

[IpuMensieMble B XpoMaTorpadHu TejH, IOMHMO HX XpoMaro-
rpayuyeckHx CBOACTB, JOJIKHH YAOBJETBOPATL CLILE HEKOTOPHIM
o6mHM TpeGOBaHHAM. Marprua rens JA0JOKHA OnITh XHMHUYECKH
gHepTHOHN, T. €. B XONe XPOMaTorpadupoBanus e NOJKHO MPOUC-
XOIMTh XHMHUECKOE CBA3HBANHE Pas/enfieMbX COCAHHEHHM. TTo-
CKOJBKY T€Jib-XpOMATOrpadHio NPHMEHAIT [JA Pa3ielCHus He-
CTOBKHX BeLlecTB, Hanpumep OeikoB, GepMEHTOB, HYKJIEHHOBHX
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KHCJIOT H T. I, TO NPH KOHTAKTE C MAaTpuueH rens.He AOMKHA
HPOHCXOAATL HX AeHaTypauhs. IIpw reap-xpomartorpadsi HeKoTO-
PHIX THNOB COCIMHCHHH, B YACTHOCTH aDOMATHUECKHX H I'eTEPOLHK-
JRYeCKHX, Habnomaercs caaboe ofpaTHMoe B3aUMOLEHCTBHE ¢ IIO-
BEPXHOCTBIO ress (agcopbuua) [21]. B GoabmuucTBe cayuaes dHo
HE MemaeT paslieneHE0; Gojee TOro, 10T 3hPeKT MOKHO Aaxe
HCNOJIB30BaTh AJAl yAYYIIeHHs pasieqenus, OueHp BaXKHOE 3Haue-
HHE HMEeeT TaKXe XHMHUECKAf YCTOAYHBOCTD Tedsl: OH HE OMIKEH
NpeTepnesaTh XHMHYECKHE NpPEBpAlleHHs B LIHDPOKOM HHTEpBaJe
seanynn pH u TemmepaTyph, He AoMkKeH paanarathes B Ipolecce
XpoMaTorpagHpoBaHHs, HHAYEe HNPOIYKTH PA3NONKEHHS MOTYT Bbi-
WEeNAaYRBATLCA H 3arpA3HATE pasfeldeMble  COCAMHEHHA, |eb
BOMKeH OHTh XHMHYECKH HEHATPAJbHBM, T. €. OH He L0JAXKEH CO-
AepXKaTb MOHH3HPYEMHX IPYNN HJAH COZEpXKAHHE HX JIOJKHO OHTb
MHHEMAJbHBIM, 9TOOH HOHHHHA O6MeH Obln HckialOucH. B nporHe-
HOM CJ1y4ae YMEHbLIAeTCA BHXOX  COGIHHEHHH, KOTOpHE MOI'yT
AHCCOIMADOBATb, H HAORIOAAETCA HCKAaXKeHHe KPHBHIX 3JI0HPOBa-
HHsi.

HmMetomuecs B mponaxe rean (cedanmekc G, Guoremp P) co-
HepxaT HeGOMbIIHE KONMYECTBA CBOGOMHBIX K2PGOKCHABHHX TPYIL
Hucconuanyio oTHx rpynn ¥ o6yCAOBJAEHHHE HMH HOHHBI o6MeH
MOXXHO NOZABHTh, MPOBOJS XPOMATOrpapupOBaRHe HJIOCHTOM C 10~
GaBKOA 3JIEKTPOJIHTA, NOBHIUAIOWIEr0 €r0 HOHHYIO CHAY u fo 0,02
H Brllre, _

B pacnopsKeHHM SKCNEPHMEHTATOPOB, HCHOJBIYIOIIHX TIelb-
XpoMaTorpaduio, HO/MKHO HAXONHTHCH OOJIBLIOE YHCIO BHAOB Ie-
Jedl ¢ ONMHAKOBHIMH OGIIHMH XHMHYGCKHMH XapaKTePHCTHKAMH,
YTOOH MOXKHO SHJIO COOTBETCTBYIOMIHM 06DasoM MoAoGpaTh HHTEp-
Bajd (PaKUHOHHPOBanHA. Y GOJBLUIHHCTBA KCeporeJell HHTEpBAX
$PaKUHOHHDOBAHUSA ONPENEJAETCH CTENEHLI0 CUIMBKH, OT KOTOpOil
3aBHCHT cnoco6HOCTH reiasd X Habyxanwio. UeM HUXKe CTeNeHb
CIUABKH, T€M CHJbHEE TeJb MOKET HaGyXaTh H TeM [OCTYNHEEe OH
CTAHOBHTCH AN GoabluMx MOJeKys. Bunyckaemne B HacTosuee
BpEMA TeJH MONYCKAKT WIHPOKHE BHOOP HHTEPBAJOB (PpPaKOHOHH-
poBanHa (AAs MOJEKYJNAPHHX Macc or 10° mo 107). Ouenp BaxHoe
CBORCTBO resefi — HX MeXaHHYecKas NPOYHOCTh: SAMOJHAIOUIME KO-
JIOHKY CNOR resif He JOJIXeH Ne(OpMHDOBATLCA NPH NPONYCKAHHH
Yepe3 Hero NoTOoKa 3a10€nTa. HedopManusa 9acTHL el OPUBOAHT
K YBeJHYEHHIO T'H/PaBJHYECKOrO CONPOTHUBJEHHS XpoMaTorpaduue-
CKOTO CJ10d, CONPOBOXKAAIOLIEMYCA YMeHbIIEHHEM CKOPOCTH Tede-
HUA, @ HHOTAa Aaxe AedopmanHell cJa0d B ILeJOM, BCJAELCTBHE KO-
TOPOA OH CTAHOBUTCS COBEPIIEHHO HENPOHHIAEMMM JAJA pacTBO-
purens. OOwdHO Gosmee CHNbHO Habyxalol(ue I'eJH XapaKTepHAY-
I0TCA MeHblleH MexaHWuecKofl CTOHKOCTBIO, H NO3TOMY TpH palo-
Te C HEMH OOHYHO Haj0 CTPOr0 NPHAEPKHBATLCH OTpeNeJeHHBIX
npaBan (cM. paszt. 6.3).
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- Jlpyroe Baxuoe CBOHCTBO, OKa3HBANIIEe BJAHSHAE HA XDPOMa-
_TOrpadHueckne KayecTBa rejis, — 5TO PA3MEpPHl YACTHI[ H HX OLHO-
POAHOCTb. ['eH ¢ MaNCHBKHMH 4YaCTHLAMH IO3BOJAIOT NOJYUHTH
TAHYHOE paspemende. B Soapmnx vactuuax Aupdysua umer men-
JIEHHEE, 3TO IDPHBOJAHT K DACIHHPEHHIO 30H H, CJEI0BATEbHO, K
yXxyameuuo paspemenud. OfHak0o IPH HCHOAb3OBaHHH rejell c
6OJBIIMMH 4AcTHUAMH CKOPOCTh TOTOK& 3JI0EHTa MOXKET OHTh 10-
CTATOYHO BHICOKOH, TOrJla KAaK CKOPOCTh NOTOKA 3JI0€HTa udepes
*TOHKOJHCIIEDCHEIE TeMH 0CTaeTca A0BOJIBHO HH3KOMH,
- Takum o6pasoM, npHMeneHHe OGOJDBLIHX YaCTHN [PHBOAHT K
OrpAHHYEHHIO DAa3peWleHHsA, a NPHMEHEHHEe  MaJjblX YacTHIL— K
‘OrPAHHYEHHIO CKOPOCTH TeueHHs. [lOCKOABKY HH OIHK H3 Marte-
PHAJIOB He HABJASAETCA CTPOTO OAHOPOAZHHWM IO RBEJIHUHHE UACTHI,
£CTECTBEHHO TpeboBaTh, 4TOOLI paclnpeielcHHe HX [0 pazMepam
OuI0 BO3MOXKHO Gonee y3guM. [logo6uo  TBepAuM dasaM jasm
PYTHX THIIOB KOJOHOUHON XxpoMarorpaduy, TFens Aasg XpoMAaro-
padHH NPHTOTOBAAIOT HIH B BHAE UACTHIL IIPOH3BOJLHOH (DOPMEBE
(mocpencrsoM pasmosa ojiee KPYNHEIX aCTHI), WJIH B BEAE ce-
PHYECKHX 4YACTHIl, KOTOPHe Oojee yA0OHHE (O0abIiast Mexanuue-
CKas TMPOYHOCTh YACTHI, H3-34 MEHBINEro HCTHPAHHA HX, GOmblast
TPOHHIAEMOCTh KOJOHOK BCJAEICTBHE MEHBHIEro THAPaBIMYECKOTC
CONPOTHBJAEHHA) AJNA BCEX BHZOB XpoMaTorpadHu Boobmie H 175
i -resn-xpoMartorpadui B 1aCTHOCTH. ;

.2.2. JEKCTPAHOBBIE TEJIH
BCEOANEKC G

JekcTpaHoBHe Tean HAJASL reab-XpoMarorpadHu OpPOHSBOMHT W
BEIYCKAeT B NPOJAaxy noj HasBaudeM <«cedalercus» ¢upma Phar-
macia Fine Chemicals AB (¥Vncana, Illpenns). [ekcrpan mpen-
FreTapadger coboff monscaxapui, o0paszOoBaHEBI TMIOKO3HLIMH OCTAT-
xaMH. Ero moayualor <epmenranmefi caxapossl MHKPOOPraHH3IMa-
m Leuconostoc mesenteroides. [MIOKO3HBIe OCTATKH COEIHHEHH B
MaKpOMOJIEKyJie JAeKcTpaHa o-l1,6-rmHKosHAHMMHE cBsizsamu, Hcexon-
HA ICKCTPAH XapAKTEPH3YeTCH IIHPOKMM pacnpelesieHHeM 10 MO-
eKyaapHEM MaccaMm (107—3-10%), Ilocne o4HCTKH, YACTHUHOTO
HOPONH3a H (PPAKUHOHHPOBAHHA OCAMJAEHHEM STAHOJOM IOJyUd-
T NPOAYKT, H3 KOTOPOrQ H3TOTABJIHBAIOT cOGCTREenHO cedajexc.
£ 5T0ff UeABI0 WEn0YHOH BOXHEHE pacTBOp AeKcTpaHa o6pabaThl-
BAIOT SNHXAGPIHAPHHOM B 3MYJLCHOHHOH cpele. B  pesyasTare
STOR pCAKIHH JeKCTPAaHOBLIE MOJEKYNAPHLIE IIeNH CHIMBAOTCH
NHIEPHJIbHEIME MOCTHKaMH. (OGpasyercsi HepacTBOpEMas Tpex-
epHasl CHALHO THAPOGHABHAA CTPYKTYpa, cHocolOHAS BUHTHBATH
O/ly; CTelneHb HabyxaHHs ee 3aBHCHT OT 4YHCJAA NONePeuHBIX
A3eli.
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B 3aBHCHMOCTH OT CTENEeRH CIIHBKH, Onpejersiomiell crnoto6-
HOCTb TeJifl K BaOyXaHHIO, BEINYCKaeTcs BOCEMb BHAOB cedalekca
G, OCHOBHLIE XapaAKTEPHCTHKH KOTODHX IepeuncjeHH B Tabi, 6.1.
3TH BOceMb BHJIOB cedafekca MAapKHPYIOTCH YHCAaMH, KOTOPHE
craparca nocie O6ykBol G (or cedagmexca G-10 po cedanexca
G-200), ¥ uM coorBercTByeT 10-KpaTHBLIA HHTEPBaJ H3MEHERHS Be-
JHYHHE BojgoeMkocTH We.

Cedagekcel paga G HabyxaloT TakKe B JAMMETHJACYIbGOKCHAE,
{opmaMmuie u raukone, a cepagekcst G-10 u G-15— rakxke B 1H-
MetundopMamuie. OInako HX €MKOCTh IO OTHOLIEHHIO K OpraHH-
YECKOMY PACTBOPHTENIO OT/JHYaeTcd OT BOJOEMKOCTH. JTH MaTe-
pHansl YCTORYHBEL B BOZAE, pacTBOpax coJied, OpranHyecKHX pac-
TBOPHTENAX, WIEJOUHHX M cJaGOKHUCHHX cpelaX. B cHAIbHOKHCTON
<pefie, 0cOOGEHHO TIpH NOBHIMIEHHOH TEMIIEpaType, CHAPOJH3YIOTCH
raukosuaubie cesa3n. Cedagexc MOxHO 0e3G0S3HEHHO BHAEPKH-
Bath }—2 u B 0,1 H. comstmodl kucaore, a B 0,02 H. conAHOH KHC-
JIOTE OH MOIKET HaXOMHTheA 10 6 mecsues [9].

CrofictBa cedagexca G-25 He MEHAIOTCH 110cHe 2-MECAUHOIO
suAepxuBanus B 0,25 H. pactBope ruppokcuiaa natpua npu 60 °C.
CMOUEHHHA HeATpPaJbHEM pacTBOPOM cedajexc MOXKHO Harpenath
Jo 110°C wu, caefoBaTenbHO, €r0 MOXKHO CTEPHAH30BATHL B &BTO-

TENB-XPOMATOIPASUS 3/

knaBe. Cyxofi cedagekc MoxHO HarpeBarts xo 120°C; npd aans-
HEeHIIEM IOBHIICHHH TEMIEpaTyphl IIPOHCXOIRT €ro KapaMeaHasa-
nug, Cedajexc Heabss NOABEPraTh AMHTEALHOMY  BO3AEHCTBHIO
OKHCIHTENEH, TNOCKOJIBKY OHH paspyllaloT MAaTpHIY reasd, B pe-
3yapTaTe uero o6pasyioTcd CBOGOJAHBIE KaPGOKCHAbHEE TDPYHIHL

CEPANEKC LH-20

Cedanekc LH-20 npennaznaues nag paspeseHus HepacTBOPH-
MHX B Boje coeinnenddl, Byksw LH osnauator, uto maTtpuna sro-
ro reas HaOyxaer kak B aunodunpHux (lipophilic), Tak u rugpo-
. ¢uaprwx (hydrophilic) pacropurensnx. Cedazexc LH-20 npen-

cTaBaser cofoff OKCHNPOMHJbHOE npoH3BOAHOe cedagekca G-25.
Crnoco6HocTh ero K HaGyXaHHI0 B Pa3JHUHBIX PACTBOPHTENAX YKa—
‘saHa B Ttaba. 6.2. Xpomarorpaduueckse cBORCTBA 3TOTO MaTepHa-
Jla B pasHbIX DAcTBOpHTeNsAx pasandubl. HumHAA npenen HHTEp-
Baja (GPaKIHOHHPOBAHHS COOTBETCTBYET  MOJEKYJSPHOH Macce
okoaa 100, a Bepxuuit — ot 2000 10 10000 B 3aBUCHMOCTH OT pac-
TBODHTENA.

6.2.3. NOJJHAKPHIIAMHUAHBIE FEJIH

Jlug u Cexon [31], a takxe Xoepren u MocGax {26] nepBm-~
MH NPeAJOXKHIH IPHMEHSTL B TEJb-XPOMaTOrpadHH rpaHyAHPOBaH-
'Hble NOJHAKPHJIAMH/JHBIE TeJAH. DTH INOJHOCTBIO CHHTETHUECKHE re-
- JIH NoJyyarmT conoauMeprsanuesi akpunamiga CHy;=CH—CONH2
‘# N,N’-MeTH1eHOHC (aKpHIAAME/LA)

CHy=CH—CO-~NH—CHy;—NH—CO—CH=CH,,
npHueM MOCAEANHH ABJASAETCS CIIMBAIOLIHM ATEHTOM:

CONH, CONH, CONH,

no_.v__: now,zf_n.oz:N
CH, .
i

CONH (CONH, CONH,

CONH, 'CONH, CONH,

MeHss cOOTHOINIEHHE MOHOMEpOB, MOXKHO TONYYaTh TedH C pas-
JIHIHOH CTENEHBIO CHINBKH, pa3auuyHoft cmocofHocTbio K Habyxa-
HHIO, & CJARIOBATENbHO, H Pas3JHIHBIME DasMepaMud mop, T. €. pas-
AHYHHIMH XDOMATOrpaGHIECKEMH CBOHCTBAMH,

TMoanagpuaaMujiibie TeJMH OIS redb-xpoMmarorpadHn mMOMy4aoT
3MyJALCROHHOM MoJiuMepH3auHe#t. X mpousBoguT u mocTaBasieT B
BHIe CYXHX TOPOIIKOB INOZX HasBammeM «Guoreqm» ¢upma Bio-
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-Rad Laboratories (Puumonn, Kamudopuns, CIOA). ITopobuo ce-
anekcy, Guorean npeicrasiger co0OH Kceporesib, CaMONPOH3-
BOJLHO HAOYXaloUmuil npH Ro6aBleHHM K HEMY BOAH ¢ 06pa3oBa-
- HHeM 4YacTHI, NPHTOAHEIX Aas xpoMartorpaduu. Brmyckaporea 10
_MapOK 3TOTO MaTepHala ¢ Pa3IHIHEIMH XPOMATOrpadHIecKHMH hxa-
PaKTEePHCTHKAMH; 0603HAUAIOT TOProsLie Mapku Guorens GyxBod P
u gmcaom (ot P-2 po P-300) (rtaba. 6.3), 3TO UHCAO, YMHOMXKEH-
-poe Ha 1000, cooTBeTCTBYeT BepxHeMy Mpefeay HCKAKUYERHS LS
- JIAHHOTO Tejs.

Buorenp P -— cunTeTHYecKHE NOJHMEp, H NO3TOMY MHKpPOOpra-
“HM3MHI ero He paspymaioT. OH XHMHUECKH yCTOH4YHB, ORHAKO OT-
.HOCHTEJBLHO PeaKUHOHHOCTIOCOGHHE aMUIHble TPYINE MOFYT THAPO-
-JTH30BAaTLCA NPH NpeleabHHX 3HaueHHax pH (ocoGenno B mienou-
‘“HHIX cpelax) H o6pa3oBHBATh CBOGOJHBIEC KapOOKCH/IbHLIE PYH-
‘TIH, B pe3yJbTaTe Uero relb NPHOOPETAET HEXejaTeabHHE HOHO-
‘o6MeHHHe cBoficTBa. 1o naHHWM ¢HPMH, BHIyCKaollielt GHorens,
-cosiepXaHHe CBOGOIAHLIX KapOOKCHJABHHX TPYIN OUYeHb Mano: Me-
Hee 2 MK9KB.[r Kceporens. buoreas ycrofiuuB B mutepBane pH or
1 mo 10, B yacTHOCTH, YCTOHYHB B pacTBOPax MOUYEBHHH, JOACIHJ-
cynbbhara HaTPHS, TYaHHUIMHIHIDOXJIODHAA H B OPraHHYeCKHX KHC-
noTax (MypasbHHOR W yKcycHol). Onmako Ierepman [12] me pe-
‘KOMeHayer OuHorenp AAsl AMHTENBHOH pabothi npu pH>O.

Buorear Kaxpnol MapK¥ BHINYCKAOT B BHIE TPeX — YeTHpex
.COPTOB, PA3JHYAIIMHXCA NO pasMepaM uacTHl. Baaronaps atoMy
MOXHO MOAOGpPaTh TAKOA renb, KOTOPHIR OGECTmeuHT ONTHMAaJbHHE
VCNOBHA 3JIOHpOBaHHS H pasnenenHs. CaMble KDPYNMHHE 9acTHIIB
paamepoM 50—100 mewm uenecoo6pazHo MPHMEHATh B SOJIBUIMX
KOJIOHKAX, IPH GOJNBIIAX CKOPOCTAX HOTOKZ M {oJee KOHUEHTPHPO-
BAHHBEIX PACTBOPAX, COAEPKAIMKX MAKPOMONEKYIH (cM. pash.6.6.1).
Yactuum pasmepoM 100—200 mell peKOMEHAYIOTCA B TeX cJyda-
X, KOrga He TpeGyroTcs oueHb GOJBILIEE CKOPOCTH MOTOKA H MOX-
MO OTPAHHUATHCH YMEPEHHO BHCOKHM paspelieHuem. MakcHMase-
HOe paspenieHde HAlOT caMue TOHKHe wactrubl (200—400 Meur)
Guorenss P-2, P-4 u P-6, 5o CKOpOCTh TeyeHHs IIPH ITOM CHHXKaE-
erca. Jas TCX pexomesgylor GHOTeNH IDYrMX THIOB TAKOH e
rpaHyJaaLKH.

Xpomarorpaduueckie cBofCcTBAa Pa3JHUHHX BHAOB OHOrens xa-
PaxTepH3ylOT HX BOLOEMKOCThIO- Wg; GHOrenu BefyT cebs TaK IKe,
Kak cedaexcH, H BeJHYHHE Wg y HAX OJHU3KH,

6.2.4. OKCHAJIKWJIMETAKPHJIATHBIE TEJIH

Metop noAy4eHHS OKCHAJKHJMETAaKpHIATHHX renefl paspabo-
tann Yoyner u cotp. [7]; BHIyckaeT 3TH FeJH TOJ HasBaHHeM
«cpepon» yexocaopauxas ¢upma Lachema B Bpwo.

CTpyKTypa M XHMHYECKHe CBOficTBa -cpepoHa paccMaTpHBAKT-
¢ B r, 7, pasp. 7.2.3. B HacTosllee BpeMs H3rOTaBJHBAIOT IIATh
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) Tabauya 6.34
Texuuyeckne XapakTepHCTHKH cepoHOB2

I - Y
apxe, xm.ﬂmmmmh%mmmm.z zo:m._m..m..wwm”u Paameps uwacten (B z_ﬂm@ans COCTGSHYE),
40 20 000—60 000 50—150 <25, 25—40, 40—63, .63—100
100 70 000—250 000 | BO—150 <725, 25—40, 40-63, 63—100
300 { 260 000—700 000 | 50—150 <25, 25—40, 40—63, 63—100,

100—200, 200—600

<25, 256—40, 40—63, 63-—100,
100—200, 200—600

<25, 25—40, 40—63, 64—100

1000 | 800 000—5 000 000[ 50—150

100 000 >100000006 200270

a
OrcopTapoRanHLe (pakuuu BceX BEAOB cdepoHa BHIYCKAGT HAPO,
" Lachema, Bpso, YCCP n akcnoprepyeT ¢puma Chemapol, ﬂﬁ%_mm. posoe TipeAnpuATHe

Q T
B no.n—mmmkg ACKAoueHus cdepoHa 100 000 ompefeneH mno daszaM IwraMma sd, XOSAHH

[ - BHIOB 3TOTO reua: chepon 40, 100, 300, 1000 u 100 000 (Taba. 6.3A).
8 B mponaxy cdepon nocrynaer B cyxoM suae. OCHOBHBIMH npeuMy-
TICCTBAME €ro #BJAAIOTCA BLICOKAA MEXaHHYeCKas IIPOYHOCTb H XH-
MHYECKasd CTOHKOCTh. Mexanmyeckas npouHocts cepoHa GaxsKa
K NPOYHOCTH HOHOOOMEHHBIX CMOJ, H XPOMAaTorpa(HpoBaHHe Ha
HEM MOXKHO BECTH IIPH BEICOKHX CKOPOCTSX MoTOXa. O6BeM reas
NPy HAaGYXaHHM MEHSETCS HHUTOXKHO Majo, a i HaGyxXaHHs Tpe-
~ Oyerca oxono 4 4. ITo cBoell BHyTpenned CTPYKTYPE 3TH T€JNH §AB-
N JIAOTCA MaKpOCEeTYaThIM KCEDOTrenb-a3poreJIeBLIMH E\MQ@N\%NEE.

i 6.25. TENTH ATAPO3BI

g . Araposa —>3To monMcaxapHj, BXOLANH B COCTAaB arap-arapa.
f Ero mosekynspHHe uem coctoaT  H3 UePEeNYIOIUUXCA 3BEHLEB
& D-ramaxrosl u 3,6-aHTHAPOraIaKTOSH:

OH
CH,0H
0
Muz © R
o OH
; CH,OH
CH, Q, 0
o
o OH
OH
-0
[
| CH, o



Tabauya 6.4

lear araposm

dapMa

Pharmacia Fine Chemicals (¥ncana,

IMsenna)

(Prumonp, Ka-

Bio-Rad Laboratories
audopuas, CIIA)

Ipenea HCKAOWEHHST

GelKOB

4.-10¢

20-108
40.10¢

4-108

20- 106

40-10%

5-108
1,5- 109

5-10%
15-10%
50- 108

150-10¢

NONHCAXapHAOR

1-108
5108
20.10¢

1-108
5100

20108

s araposH
B rene, %

Konnenrpa-

6

2

6
4

1

10

6

4
2

Paamep 9acTHL,
MEM

Mapra reas

40--210

40—19%0

60—250

40—210

40—190

60—250

149297

|

74—149
3774

Cedaposa

6B

4B

2B

CL-6B

CL-4B

CL-2B

Buorean
A-0,5m

A-1,5m
A-bm

A-15m

A-50m

)

A-150m
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IlepBriM B renp-xpoMaTorpadui 6bLI HCHOAL3OBAH rPaHyaH-
posanmnit ren, arap-arapa [42]. Oumako Go.ee mwupokoe pac-
MPOCTPAHEHHE TOJYYH/IA arapo3d, M3TOTOBJICHHAS B BHJe MHKPO-
IapuKoB no metony Xweprena [25]. B Hacrosmee Bpems arapo-
32 NPHUTOTOBJAETCH H BHIOYCKACTCA B NPOJAAKY B PAIJHUHHIX Bi-
Aax, ykasauHelx B 1abi. 6.4 (cM. Takxke pasz. 7.2.1).

CuriBgH B Trene arapossl OOYCIOBIEHH HE KOBaNEHTHHIMH, a
BOAOPOAHBIMH CBA3AMH MEXAY LENAMH MOJAHCAXAPHAA. DTHM 06D-
HCHSIeTCA GOJbINAs YYBCTBHTEABHOCTh araposel K BO3AEHCTBHIO Ta-
KHX DEareHTOB, KOTODHE CHOCOOHE! PaspyllaTh BOLOPOJIIBIE CBASH,
Araposa ycrofiunBa 8 untepsaze pH 4—9 u B HHTEPBAJle TeMIle-
paTyp 1-—40°C. OTHOCHTe/NBHO KOHUEHTPHDPOBAHHBIE PacTBOPH CO-
g sieit, nanpumep 1M pacTBOp XA0pHAa HATDHS, HAM MOUEBHHbI {10
b 2M) He BAHAIOT Ha XpOMATOTpadHUECKHe CBOHCTBA araposml.

; l'enu arapossi BEMYCKaloTCst B BHIe BOAHHIX CYCHEHSHH ¢ j10-
6askoit 0,02% asuma HaTpHS B KauecTse KOHCEPBHPYIOIIErQ aren-
7a. Mx neapsst cymurs ¢ nomompio opranuveckux pacTRopHTesei
HJH BHIMODAX(HBAHHA. ITH TefH MMEIOT OTHOCHTRNIBHO XOpOLIHe
MeXaHHUeCKHe CBOWCTBA, OMarofaps 9eMy HX MOMHO HCIOJb30-
BAaTb NIPH JOBOJBHO BLICOKHX CKOPOCTAX TeueHHs (B 9TOM OHH
npesocxolar cedpanekc G-200 n 6uorenn P-200 u P-300). Hurep-
§ B2 (PPAKUHOHMPOBAHHS, NO/IyIaeMble HA HEKOTOPHIX TeJAX Ara-
. DO3Bl, YACTHYHO MEPEKPHIBAIOT HHTEPBaAb (GPaKUHOHMPOBANUS, NO-
p. iyuaembie na cedagexce G u Ouorene P. [losroMy nesecoo6passo
¥ IO BO3MOJKHOCTH BMECTO CHJABLHO Ha0yXalOMHX H MIIKMX cedamek-
¥ coB G 1 GHoTesell P NpHMEHATh FeJiH arapostl,

k- B 1975 r. ¢upma Pharmacia Fine Chemicals sumyctuaa s
TpOAaxy HOBHe renn — cedaposy CL2B, 4B u 6B [40]. 31u Mma-
© TepHaNn OBUIH INOJAYYeHHl HOCPENCTBOM KOBAJEHTHOrO CHIHBAHHA
. 2,3-116POMIIPONIAHOIOM OIMHOUHKX Hered araposl.

OH Q
CH,OH
Q /ﬁ/
O\
O \O O
f ch,©
\\ 2
VA

CHOH

CH,
O\ o
oH
C\\\
o o HO
\
- OH O

CIHIHTEE TefdH araposn Tuna cepaposa CL o6aaganT B NpHHIHIE
TAKOH 3Ke NODHCTOCTBIO, YTO H HCXOAHHA redpb cedaposa, HO OT-
JIMY2I0TCA OT HEro 3HAYHTEJBHO G0/ibluel XMMHUeCKOH H TepMuye-
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CKO#l yCcTORYHBOCTBIO. X MOMKHO NPHMEHATb IJI Telb-XpOMaTo-
rpagHH jayke B CHJNIbHO JAEHATYPHDYIOIIHX cpeaax, nHanpumep 6M
pacTBOpe TYaHHAHHTHIPOXJODHJA, H B OPramAYyecKHX PacTBOpH-
Teax, DTHE TeJAH MOXKHO TaKke NOBTOPHO ABTOKA4BHPOBATH M TpO-
BOJHTE XpOMAaTOrpadgHpoBaHHe HA HHX NPH NOBBINEHHBIX TEMNe-
patypax, Buaots o 70°C.

6.2.6. 1PYIUE IEJIH

YJLTPATEIN

Hepnaeno ¢upma LKB Produkter, Bromma (IlIseuus) nHagana
BHIIyCKATh B MPOJaxy (NOJ HA3BAHHEM, «YALTPArejh») rejH, MO-
JydaeMele H3 Aaraposnl M nonHaxkpuiamupa (rabu. 6.5). 3tH Ma-
TepHa/H BHOYCKAITCA B BHIE OYEHb MECTKHX IIADHKOB AHAMET-
poM 60—140 MkwM, HaGyxalomux B Boje. baarojaps COYeTaHUIO
aKpHAaMHAA C araposoil STH TeJH OTAHYAoTCA  SHAUHTENBHOR
IPOYHOCTBIO H MOTYT BHACPXKHBATL (o/iee BHICOKHE AABJICHHS, UEM
APyrHe TODHCTHIE I'elH C TaKHMHM K€ XHMHYECKHMH CBORCTBAMH.
[lpuMenas ueTHpe BHAA yJbTpares, B BOJHBIX PACTBOPAX MOXK-
HO TNpOBECTH (PAaKUHOHHDOBAHHME COEAUHEHHI € MOJCKYJIAPHHIMH
Maccamu ot 6-10% xo 108,

TMTOJTUCTUPOJIBHBIE TENH

Ias paspenenus AHDOMHIBHEIX COEAHHEHHH B OPraHHYECKHX
PacTBOPHTENSAX MPHUTOAHE NOMHCTHPOJNEHEE TI'EIH (rabn. 6.6).

Marepraasl THNa GrobGesic S, BhIycKaeMHbe ¢upmoit Bio-Rad
Laboratories (CIIIA), npefcrasnifioT cof0Hd COMOAHMEPH CTHpPONA
H IHBHHHIOEH30J1a, KOTOPHE NMpH HAOyXaHHH B OPraHHYeCKHX pac-
TROpHTENAX 00pasyloT Kceporend. [laxe mpu ManoM KOJHYECTBE
CLIMBAIOMIEre ACEHTA pasMep IOP OCTAercs HACTOJIbKO MadeHLb-
KUM, YTO Mpele MCKMOUeHns cocTapaser scero 14 000. K sTok ke
rpynne rejefl OTHOCHTCH NOpParens, BHyckaemufi pupMost Waters
Associates.

Dra xe QHPMa BHIYCKAET MAKPONOPHCTHE NOMNHCTHPOJBHEHE
reJy — CTHPATeNH, NpEACTaBAdAIONMe CO0OA  KCEpOoresb-asporese-
BHE THOPHAB. ODTH MaTepHANL XMMHYECKH M MEXAHHUECKH O4eHb
ycrofvHBE, 00J4afal0T OTIHYHLIMH XpoMaTorpapUIeCcKUMH Xapak-
TePHCTHKAMH, NPH HalyXaHwH oObeM HX OUEHb Mal0n MEHHETCH.
K Tensm 3TOTO 3Ke THNA OTHOCHTCH GHOGelac SM.

AKBanaK — MaKpONOPHCTHH TOJHCTHPOJILHBIA Iejb, BHIYCKae-
MEf upmoli Waters Associates, — npeiHassayen I paGoTH C
BOAHLIMA pacTBopaMH. [TOJMCTHpPOJMBHAS MaTPHUA A0 ONDENE/CH-
uofi creneHH- cynpdupyercd, H B pesy/ibTaTe reib nprobGperaer

N

Tabauya 6.5
CKOPOCTE NOTOKAE
NpH ONTHMAABHOM Das-

AeNeHuH, MJ:cM—2.y—i

10
12

18
40
45

noroka B ma-cm—2.q-!
50

MaKcHMaIbHA A CEKCPOCTE

ponarns®
6-108—7-104

6-10¢—1-108
2.108—4. 108
12.108--13- 104

Yaerparean®
HMutepsan QpariuoHu-

B — nna Koaonox passepom Ao 2,53100 cm.

KoHueHTpa-
LHA arapo-
38, %

[KonuenTpa-
Lus aKpHA-
aMuga, %

YawTparens — redb, suimyckaemblli ¢upmoll LKB Produkter, Bromma (IlIsenus).
Jliim KOJOHOK pasMmepoM 1,616 cm,

Mapxa yawTparens
6 Ang riaoSyaapHEX GelKOB.
B A — Tonbpko

AcA22
AcA34
AcA44
AcAB4




Noanctrpoasnnie renm

Tabaruya 6.6

Hntepean dpax-
LEHOHHPOREHHA
M 3 MpumenaeMuie X
apKa reas nnfﬂ;ﬂ:i:; anc PACTBODATETH np§::;:c¥:;R THn reas $upma

Buobene

$-X1 600-—14 000 Opr:fennqe:me pacreo-|Comoaumep crupoaa u|Keeporeas Bio-Rad  Laboratories,

S.X2 1002 700 p H JHBHHHIGER30a I’E’g?ﬁrxl)m, Kanudopuus

8-X3 2000

8-X4 1400

5-X8 1000

§-X12 400

SM.-2 600—1400 Maxkponoprerniii Keepo-

refb-as3poresieBnll
rHOpHA
Toparenn
27121 2400
27123 4000 i
27125
8000 Waters  Associates, Fra-

27126 20 000 '(“c"ﬁ%i‘;‘“' Mass.

ﬂpoéoﬁofcénue'rdéx. 6.6

Hnrepran dpax-
Mapxa rens nr.lup?;go:ﬁr:ﬁo \!:[g-a Hpmense:;t& PacTBOPY- Xmmec:::ﬁanpnpop,a Tun reas pr—

aua®
CrHpareib _
39720 16-102 MaxponopucTuit  cuH-[MaxponopacTHE keepo-| Waters Associates, Fra-
39721 4.108 THI HOJIKCTHPO Tefib-a3poreneBHi mingham,  Mass,

ruGpHA, (CIITA)
39722 14- 107
39723 25108
39724 8-104
39725 2.100
39726 6108
39727 2.108
39728 6-108
39729 28.108
39730 2.108
39731 4.108
Axsanax
A 440 1-108 Boanne pactsopi BH-|CynbdHpOBAHHHE MAK- Waters Associates, Fra-
COKOH HOHHON CHAH | DOMOPHCTHE CIIHTHIA mingham,  Mass,
TNOAHCTHPOA (CIIIA)

a IIpefes HCRAOUYEHHS AJA BCeeX rexcl, KpoMe aKBamak
BeH30J, TOAYONA, KCHAMI, TeTPAXAOPMETaH, AUMETHN

podypad 1 T. .

a, onephelieH MO NOJAHCTHPOAY,
dopmaMii, KeTOHH, AWMETHACYALGOKCHJ, XJIOPIPOHABOAHBIE YIAEBOAOPOAOB, TT5ir2d-
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HOHOOOMEHHbIe CBOMCTBA, WTO MeNaer reqs-xpomatorpacdun, Uro-
OBl MOJaBHTHL HeXeJaTeJbHnll sthdexr, PEKOMEHAYETCH HCIOJIB3O-
BaTbk PAaCTBODH GoJabUIEH HOHHON CHJLL

TIOJTUBUHHU/IAUETATHBIE 1 [TONHMITHIEHTJIMKOJEBKIE T'EJIU

IonuBHEKHNANETATHRE read, Ha3HBaeMbe bpaktorensmMu PVA
(taba. 6.7), Bumyckaer ¢upma E. Merck, Darmstadt (®PI). HUx
HOAYYAT CONOJHMEPHIANHEH NOJHUBHHHJIALETATA ¢ NHBEHEJIGBLIM
sbHpom GyraHamona-1,4 ¥ NPHMEHAIOT s pasfielleHHs coelHHe-
HHA B OpranHUeCKHX DacTBOPUTeNsix. IlO/iHBHHHJIBHAS MaTpHLIA
STHX TeieH HAGyXaeT YMEPEHHO, H NOJIYydaiollHecs MOJYKecTKHe
YaCTHIL BBIAEPKHBAIOT NOBHIIEHHOE NaBJeHHE.

[MoansTHNEHTNAKONERHE TenH, BHIIYCKaeMble ~ToHf e (HPMOR
NOA HasBaHHeM <«dpaktorenr PGM 2000», MOXHO peKOMeHZOBaTh
Anst pasfeNeBHs KaK B OPraHHYECKHX, Tak H B BOLHHX Cpelax.

- SRR Tabauya 6.7
dpaxToremns _
32..“._%.@%%3. mmmw_ﬂam.w. ITpuMenseMble pacTBOpDHTENN XumHuecKas ApHPOAA resas
PVA 500 5.10% | Opranmseckme pactBopH-| IToAHBHEHAANETATHEI
TeNH redb
PVA 2000 2108 :
PVA 6000 6108 T . .
PVA 20000 2.104
PVA 80000 8-104
PVA 300000 3-108
PVA 1000000 1.108
PGM 2000 2.1 | BomuMe pactsopH, opra-| [ToMnsTHISHTIHKOMBIH-
HHUECKHE DACTBOPHTENH| METAKpDHIAT

8 ®pakToresL — HOBOR HaSRAKHE Tend, BHOycKaeMoro cdapMol E, Merck, Darmstadt
Aﬁwﬂ. npeiHee HaspBaHHe — MepKoleas OR,

Tlpeaen ncxaiouvennn nas dpaxtorezet PVA Onpenesied 0o OOANCTHPOAY B TeTPATHADO«
bypae, a Lax dpakToren® PGM ~- 00 mOMH3THHICHIIHKONC B BORe.

TIOPHCTEIR CH/IMKATE/b 1 [TQOPHCTOE CTEKJIO

Iopucthli cuaukarens  (ta6a. 6.8) m mopucTOe  CTEKJIO
(rabn.. 6.9) — mpuMepn TBEDAKX HeOPraHMUeCKHX renefr, Mx xe-
-CTKYI0 HEC)KHMAeMYI0 MaTPHLy NPOHH3HBAIOT MOPH M Y3KHE Ka-
“HaJB, RAAMETPHl KOTODHIX MEHSIOTCS B OTHOCHTENBHO Y3KOM HH-
TepBase. S T :

%
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. Tabauya 6.8
CHJIHKAreNH, npeaHAIHAYEHHble mis reab-xpomarorpaduna
by i
Mapka rens MM_MMMHEMN mmw%mww Tun reas Pupma
“PpaktocHn’
200 20
500 B0
1600 100 Asporesb E. Maerck, Umn:wmﬁmmv
2500 260 (®PT).
5000 500
10 000 1000
25 000 2600
Tlopacun
60 6-104
250 2,5.108
400 4.108 As A E
3 poreib Waters Associates, Fra~
1000 108 mingham, Mass,,
1500 1,5.108 (ClIA).
2000 2.108

® [pAMeRATca © BORHLIMH PacTBOPAMH H OpPraHHYeCKHMH DACTBOPHTENAMH,
6 Hoeoe HasBaHMe rend, Opexde BHIOYCKAEMOTQ HOJ HasBagHEM «Mepxorenn Sls.
8 Tiperen HCKIO9EHHA ONPeNeNet NO NONHCTHDOY.

Cunukarein NPHMEHSIOT IJIaBHEIM 06pasoM JJIst pa3feicHus B
BOAHHIX PacCTBOPAX, HA HEM MOMHO NPOBOIHTH TAKKE Da3fefeHHE
JUNOGHUILHEX COEIHHEHMEI B OpraHH4YeckHx pacrBopuredsix. Ofa
THIIa CHJIMKAreasd, BHIIYCKaeMHe IJA Telb-xpoMartorpaduu, ne na-
GyxailoT ¥ 06/1a3a10T OTJHYHON NPOHHUAEMOCTHIO JAXe NpPH MGBH-
INeHHbIX AaBsieHdsix. [loaTomMy reasmu 3TOro THNA, HAlPHMEp: MO-
pacunoM H (GPaxkTOCHAOM, 3aNONHAIOT Kosaouku 1ag JKXBM. On-
HAKO Ha NOBEPXHOCTH 3THX rejiedl HMEIOTCH aKTHBHHE IIEHTDPH, Ha
KOTODHIX MOMKET NPOHCXOJIHTh HeXeNaTejbHas B NAHHOM cCAydae
ajcopOHUA pasfensieMuix coenuHeHRH. UToObl HCKIIOUATE BepoAT-
HOCTh .afCOPOUHH, IeqH HE3aKTHBHPYIOT, STePHOHLHPYS THAD-
OKCHJbHHE TPYHNNEL - -

OcHoBiibie HOCTOHHCTB2 MOpHCTOre crekna (taba. 6.9) saxawo-
YalOPCH B TOM, YTO Ha CBOHCTBA 3aNORHAIONIET0 MaTepHana H Ha
pasMepH HOp He BJHSIOT HA XEMHYECKas NPHPOJA DACTBOPHTENA,
uz ero pH u Honuaa cuia, HE Jaxke CKOPOCTb MOTOKAa H JaBJe-
HHe. [TockoabKy pasMepH NOP y NMOPHCTOTO CTEKJAa HPHMEPHO OIH-
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-ﬂn__ma:xn 6.9

BHAL NMOPHCTOrO CTEKNA, NpPEeHA3HAYEHHOrO JJA% reab-xpomartorpaduu®

M..aom.w..“mw _\qumuwm“ww”“wﬂzamxuo. THT rexs : P— !
Buoraac
200 3-108—-3. 104
500 1.100—]- 108 ,
1000 5-100—5-108 : Asporesn Bio-Rad  Laboratories,
1500 4.100—2. 108 wmﬁmﬁ_ Kanugopuus,
2500 8-105-.9.108
CPG-10
75 3-108—3- 104
120 7-108—-13. 104
170 12.108—4. 108
240 22.108—12.108
350 4-104-5.10° Asporedn Corning Glass Works,
500 7-108—1.107 Corning, N. Y., (CIIA),
700 13.100—3- 107
1000 25.104—1- 108
1400 4.10°—3. 108
2000 7-105—9. 108
3000 12.108-=27.108

@ MMpyuMersIOTCT ¢ BORHMIMH DACTBODAMH H OPraHAYecKMMH PacTBOPHTEIAMHE,

6 Ypena, sxopMsIlue B HA3BaHHe MaPK# CTeKJa, COOTBETCTBYIOT AMAMETPY [OpP B HAHO-
Merpax.

® Nlas cTexon GHOPAAC MOAYYEHH © NOAHCTEPONOM B Toayoie.

¥ CPG —crexno © mOPAMH KOMTDOAHDYEMOGTO pasmepa; HAUMEROBARNA THNOB NODHCTOTO
creksaa CPG-10 BagT M3 Katasora Serva Feinbiochemica 1975, Heidelberg, BDR.

HAKOBH, pas3fiejieHHe HJeT ¢ XOPOWIHM paspeiieHHeM. Daarogaps
KECTKOCTH MATPHIH JONYCTHMBl BHCOKHE RABJEHHA H 6oabllHe
CKOPOCTH nOTOKA, IIOpHCTOE CTeKAO XHMHYECKH CTOHKO IO OTHO-
[IEHHIO MOYTH KO BCEM KMAKOCTEM, KpoMe (TOPHCTOBOJOPOJAHOM
KHCJIOTH ¥ TOPHYHX liesnoyel, TAaK 4TO €ro MOXKHO 9YHCTHTBL TODH-
ueli a30THOH KMCJAOTON, a echaH Heo6X0AUMO, TO CTEPHAH30BATL HDH
temnepatype o 500°C. Ha mopucroe crexksno He ReficTBYIOT HH
MAKDOOPraAK3ME, HH (DEPMEHTH.
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6.3. METOJHKA TEJIb-XPOMATOIPAGUH

6.3.1. OBOPYILOBAHHME, KOJIOHKH, COEJHHHUTEJIBHBIE
SJIEMEHTBI H CHOCOEBBI PETYJIHPOBAHHS
CKOPOCTH NOTOKA

Pasjesenne mMeTogoM reap-xpomarorpadun MomHO OPOBOAHTE
€ MOMOIIBIO MPOCTHIX TEXHHYECKHX CPEJCTB, XOTS B HEKOTODHIX CJY-
wasx Tpebyerca GoJee cloxkHOe o6opynoBanme, Ilyis pasfeaeHus
METONOM TeJb-XPOMATOrpaduy, Kak H /i DPasjeNeHdsi IPYrHMH
METOJaMi KHAKOCTHON KOJOHOUHOM xpomarorpadui, HeoOGXOAHMEL
KOJIOHK&, NPHCMOCOOJMeHHe AdA PETYJIHPOBAHHA CKOPOCTH NOTOKA
¥ cOopRUK Qpakuni. YToOH YCKOPHTb H O6JEryuThb OHEHKY pe-
SYJbTATOB pPA3NEJCRAs, NPHMEHSIOT COOTBETCTBYIOIUHE KOHTDOJIL-
HO-PEryJHpyIOIIHe TPHGOPEL

Kononkn nas reme-xpomatorpadum  nonxnm YROBJIETBOPATH
CIEAYIOIEM TPeOOBAHHAM, OO0YCJAOBACHHLIM XPOMATOTpapHYeCKH-
MH H MeXaHHYEeCKHMH CBOHCTBAMH resen.

a. Ha nne KOMOHKM MOA 3aNOAHAIOIEM 3Ty KOJIOHKY TeJjem
HAOJKECH HAXOJHTLCA NOALEPKHBAIOIHE  ¢JI0H, obecmeyHBaoUIHi
€BOGOLHOE HCTEYeHHE DAacTBOPOB M3 Hee. [IPOIIE BCETO HCIOMb3O-
BATH JJA 3TOTO CTEKJAHHYIO BaTy. OUeHb HACTO B KOAOHKH BIAHBA-
H0T NAACTHHKH H3 NOPHCTOrO CT€K/a, MOPH B KOTOPHIX, ONHAKO, He
JAOMKHK OMTb CAHINIKOM TOHKMMH, MHAUe MSAIKHE TelH 3aKYNOPAT
HX. YToOb H30emaTh TAKOTO 3aKYNOPHBAHHS, MOKHO TOMECTHTL
Ha TOPHCTYI0 IIACTHHKY KDPYKOK OH/IbTPoBalbHOf GyMarn Hau
C/IOA MaseHbKHX CTEK/SHHHX ITAPHKOB, TOrLA Tedb He GyIeT He-
NIOCHEACTECHHO COMPHKACATBCA € OAaCTHHKOH. B kauectse wmare-
pHAna IJIsL TIOAAEPIKHBAIONIETO C/IOS OUEHDb YACTO HCIOAL3YIOT IJIa-
CTHHKH H3 NIODHCTOTO NJIACTHKA, B YACTHOCTH NOPHCTOIO MOJIHSTH-
JICHA, BLHIYCKAE€MOrO I0], Ha3BaHHeM «BHOH» (Porous Plastic,
Harenrefim, Anrans).

HroOul refin He 3aKyNOPHBAJN TaKHe MJIACTHHKH, HX IOMEI[AiOT
FAajgKo# CTOPOHOH K remio. OTAENHTH reb OT NOPHCTON NJIACTEHKH
MOXHO TaKXe NPOKAAAKOH H3 TOHKOR MOAHAMHAHOH TKAHH.

6. MeptBLiit 06BEM HHXKe NOAIEPKHBAILIETO CJAOS JOJIKEH
GHTb BO3MOXKHO MEHBIUHM, YTOGH B HEM He NPOHCXOAMJIO CMENIH-
BaH#A M pACTEKaHHA Y3KHX XpPOMarorpadHueckHx 30H, o6paso-
BaBIUUXCA MpPH pasjeJeHHy B Koaouke. MHorga uenecoo6pasuo 3a-
NOMHHTh YKa3aHHHWA O0BEM CTCKAAHHBIMH UIADHKAMH, MOMECTUB
HX, HatupuMmep, mod GHJAbTPOM H3 HOPHCTOrO CTEKJA.

8. BHBOL H3 KOMOHKM JOMKEH 3aKAHUMBATECY HAKOHEUHHKOM
AAs NOACOEAHHEHUS TJACTRKOBOA KANUIANIAPHOR TPYOKH, yepes Ko-
TOPYI® MHAKOCTb H3 KOJOHKH IOCTYHA€T B JIETEKTOP H COGOPHHEK.

Baarogaps masioMy nmamerpy TpyOku B Hefl He IPOHCXOAHAT pas-
MLIBAHHE 30H.
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2. Kook OMXHBL GEITh H3rOTOBNEHB TaKHM 06PasoM, u70-
Obl BLIXOAAMHA HOTOK, COAEPKALME Pa3fedgeMEle COeNHHEHHUA, HE
KOHTAKTHPOBAJ ¢ METAIHYSCKHMH JCTANAMH, TAK KaK HEKOTOpHE
(epMeHTH MDA ITOM TEPAIOT ZKTUBHOCTH HJH IOJHOCTHIO Pa3fia-
ralored. Jlyylme Bcero 10/1b30BAaThCS CTEKJASHHEIMH KOJOHKAMH 'H
MJIACTMACCOBBIMH TPYOKaMH (HalpHMep, H3 MIACTMACCH Hepemexc).

Had  socxozsmero xpomarorpadupoBamna  (cM. pasy. 6.3.6)
HYXHBI KOJIOHKH CUELHaAbHOH KOHCTDYKLUHH, B KOTOPHIX CJOH rems
OTPaHHYeH JBYMA TJAYHKEPAMH  TakHM 00pasoM, uTofm o0beM
MEPTBOTO NPOCTPAHCTBA CHH3Y H CBEPXY KOJOHKH OBLT MHHHMAJb-
HuIM. Kosionkn taxoro THna omdcanm [opat u Bennuu [43]. Xpo-
MaToipaduyecKHe KOJOHKH Pas3jiHYHBIX PasMepoB H THNOB, OT aHd-
JHTHYECKHX H IOpPENapaTHBHHX IO NHJACTHHIX, BHIOYCKAIOT MHOTHE
bUPMBI, CHENHANH3UPYIOIHECS HA MPOH3BOACTBE XpoMaTorpadHue-
CKoro oGopyiaosarus. KosorkH, Bhnyckaemme QHpMofi Pharmacia
Fine Chemicals, cmenmanbio npeiHasmaueHm A8 Tejb-XpoMAaTO-
rpacux. .

OcHOBHHIE 37MeMeHTH KOHCTPYKHHH  KOJOHOK IIpeICTaBJeHH
CXEMAaTHYeCKH Ha pHC. 6.3. DAI0EHT NOCTYNAET B KOJOHKY H BHITE-

m —

a & . é 4 g

Pre. 6.3. Ocrosasie THIE KOJIOHOK.

a — aanfonee NpPOCTaA CTEKMSHNAY KOJOHKA C BRIXOAMEIM KOHIOM B BUAe KANHAAADE, HEf
KOTOPHM H&XOAMTCS TAMOOH H3 XJONKOBON BATH; § — CTEKAAHHAS KOJOHKA €O BNaSHRON nha-
CTHHKOR H3 NODHCTOrQ CTEK/a, CHAGKEHHAf KATHANAPHHM KPAHOM; 4TOGH YMEHBIIHTL MEPT-
BHfl o6BeM, OPOCTPEHCTBO NOJ MAACTHHKON 3ANOAHANT CTRKJIAHADIMM WAPHKAMH, 6 — CTEK-
ASHHBA KOJOHKA, cHaliKeHHAf CBERXY cOejHNeHHEM Ha cdepuueckom winde, a CHH3Y BH-
TAHYTaf B KaOHAAR, MEPTBRIA O0BbeM ION NA4CTHHKOR H3 ROPHCTONG CTeKAa MHMHHMAJEH;
2 — KOAOHKa . ¢ MAYHAXKePAMH, IR0 KaXjOre NJAYHXKepa oO6DAjoOBAHO MODHCTHIM choeM, ofa
IAYHIKEepE 3aKpel/IeHh NPOKRAZKAMHM M CHCOHANLALIMK KOHYCAMH, NPeAoXPaMdioOUIEMH MX . OT
cABura; @ — MHOTOCEXLUHONHAaR FpEHapaTHRHAA KOJOHKA; KAKAafl CONNHA OCHANICHA NODHCTbi-
MH ONODHEIMH IIJTACTHRKAMH H TPEXXONOBHIM KPAHOM, LHAMETP ONHUR ceKmuHE 37 cM, €& Bbi-
cota 15 cM, eMKOCTe 16 a7 TaKHe KOJNORKHM zJs WpenapaTusHoM xpomaTorpadmu KS370 Bbie
nyckaer ¢upma Pharmacia, ’
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¥aeT U3 Hee Uepe3 TOHKHC MATKHEe ITOJMHA3THJIEHOBHE HJIH NOJUBH-
HHAXJOpHAHBE TPYOKH. [IjsA KOJOHOK AHaMeTpoM A0 5 cM mpH-
Menda10Tcs TPyOKH ¢ BHYTpPeRANM auamerpom 1—1,5 MM, a pas Ko-
JICHOK OOJbIIHX JHAMETPOB HCIOAB3VIOT TPYOKH ¢ COOTBETCTBEHHO
GOMBIIHM BRYTDCHHEM AUaMeTpoM (2—4 MM).

Vo777 2rrA
1
V777777777

Paec. 6.4. Coegunenre ABYX TpyGOK.

Witpuxosxolt MOKazaRo KpenseRHe ¢ HOMOILBIO OTPedKd MATKOH TPYOKH M3 THLOHA M/IH CHIH-
HOHOBOI pesnHbl, BHYTPEHHHA AHAMeTD KOTOPOrc paBeH HJH HeMHOTO MeHplle BHEIUHero Ama-
MeTpa COCOHHASMBIX TPYCGOK.,

Paszgenenne merooMm reab-xpomaTorpadHH OOHYHO HPOBOIAT
fIpH HH3KOM H3OHITOUHOM JAaBAeHHH (NMOPAAKA HECATKOB CAHTHMET-
POB BoAsiHOro croafa), W MOSTOMY, KAK MOKazaHo Ha pHc. 6.4, co-
SIHHATE TPYOKH ¢ KECTKHMH CTEHKAMHM MOXKHO € HOMOHIBK KODOT-
KHX TPYOOK H3 MSATKOrO NMaacrHka (CHAHKOHOBAas De3HHA, THTOH H
T. m.). OHpME, mpoHzBOAAIIHe XpoMmartorpadHueckoe oGOpyAOBa-
HHe, H3TOTOBAAIOT Pa3NUYHHE COSIHHHUTENLHBIE YCTPOHCTBA, a4 Tak-
‘3Ke BEHTHJIH IJA PeryAHpoBaHHA noToka (cM. ra. 8, pasa. 8.2), no-
3BoJgIOWEe paboraTe LPH NOBHIIEHHOM JAaB/jeHHH.

JH”””

o1 J?[H‘{I“

ny

Pue, 6.5. Cxema npocroro mpufopa aaa -

resb-xpoMaTorpaguu.

J — xpoMatorpadHiecKas KONOHKA CO CAOEM
renn, 22— cocynm MapHoTTa, HCMOAB3IYeMElT
TAK¥Ee Kak pe3epByap ANH 3MI0€HTA, § ~ BBI-
BOL H3 KoAoHKuH; Ah--paGouee mnaBreHne
{(pasHoCTh THAPOCTATHIECKHX AABACHHHE Ha J
YEasanHBIX YDOBHSIX). »
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IloTox smioeHTa nepeMemaercs mo KoMOuKe WA noji peficTeH-
€M CHJIBL THXECTH (B 3TOM cjydae BBOJA B KOJOHKY DACIOJOXeH
BEILIE BEIBOA M3 KOJIOHKH), HJH € TOMOLUBIO HACOCOB (CM. pasi. 8.2).
B nepsoM ciyuae mOHHMEHHE YPOBHA AMI0EHTA B BEpXHEM wmmmm-
Byape, HpOHCXOlsllee B XO€ 310UPOBAHHSA, HPHBOJAHT K YMeHb-
IICHHIO THAPOCTATHUECKOTO LaBJeHis H, CAeJOBATELHO, K YMEHb-
IIEHHIO CKOPOCTH TOTOKA, HUTOOH H3bexarb  9TOTO, HCMOJB3YIOT
NpHRUHN cocyna Mapuotra. PesepeyapoM aas samwenta CHYKHUT
ACANTEILHAS BOPOHKA €MKOCThIO 1o 2 j. Ha pue. 6.5 mokasana
CXeMa& HPOCTOH YCTAHOBKH AJA rentb-xpoMatorpabun. JIns nexoro-
PHIX BHAOB  rejib-xpoMarorpadui (cM. pasa. 6.4.2) neo6xomumm
HACOCHl, IO3BOJIAIOIIHE DEryJUpoBaTh CKOPOCTH I[IOTOKA 3JI0EHTa.
Hns pa6oTe ¢ MATKEMH renaMu 6osee YA0GEH MepUCTAABTHUYECKHH
HacoC, Tak Kak MOPUIIHEBOH HACcOC MOMKET BHI3BATH NMyJbCAILHIO /AB-

JICHHA, B pe3y/bTaTe KOTOPOH MOXKET HapYIWHUTLCA MPOHHLAEMOCT
CJ10f Tes.

6.3.2. BLIBOP TEJA

ITopGupas reup, cacayer yunThBATH €ro THI U pasMepsl ya-
ctHn. B mpuanune meroowm reas-xpomartorpadHa mpoBOAAT IBA
BHL2 DA3ACICHMS: TPYNNOBOE pasfenende H (PAKOHOHHPOBAHHE,
B nepsom caywae copepxamuecs B npobe COEMUHEHHS AeJAT Ha
ABE TPYNNB. COCIHHEHHs OGOJbLIEH MOJEKYAAPHOHR Macch, KOTO-
Pble He YAEPKHBAIOTCA TeJeM U SJIOHPYITCH OGBLEMOM 3/II0€HTa,
paBHBHIM CcBOGOJHOMY 00BEMY, H HH3KOMOJIEKYAAPHEIE COefMHEHHS,
KOTOphIe MOTyT AHUMGQYHIHDOBATL BHYTPh Teasd M SAKUPYIOTCH
O0BEMOM 3I0EHTA, MPHOAUIHTENLHO PABHHIM obmeMy o6LemMy coa
reas Vi I'pynnoBoe pasfenenne 9acto HASHBAIOT 00eCCONUBAHHEM
Jaye B TE€X CJAy4asX, KOTA4 €ro Leabl0 SABJSCTCH H3BJASUEHHEe HH3-
KOMOJIEKY/MAPDHHEX OpHMeced, oTIHYaOIlUxcad oT couaell. Bo Bro-

poM cayyae —npu (QpaKNHOHHDOBAHHE — PABARIAIOT 0OJee CI0K-.

HbIE CMECH IOBOJIbHO CXOAHBIX COGIHHEHHH, pasauualoUuXCa N0 Xa-
pakTepy Bx IHpdysun BHYTPe rejs. [locaelOBATENBHOCTD 3/IOH-
POBaHHs 3THX COGAHHEHHH M3 renell onpepesstercs BeIHUHHAMH Kp.

lag rpynnoBoro paspesnenHs Hazo noxobpaTth TaxoOff THN rens,
H3 KOTOpOr0 BMECTE € O0BEMOM 3/I0HTa, PAaBHHM CBOGOJHOMY
06beMyY Tes, MOXKHO 3JIIOHPOBATh CAMHH HH3IIHE KOMIIOHEHT
TPYNIbl BEICOKOMOJEKY/IAPHEX COCAHHEHHHE H, TAKHM 06pasoM, uer-
KO OTAEJHTh €ro OT JeHCTBHTENLHO HHIKOMOJEKYJADHLIX COEIHHe-
HHA (conelt, MOuEBHHH M T. N.). BejkH, HYKJEHHOBHE KHCJOTH
U NONOGHEIE COCJHHEHHS Pa3]eNslOT Ha TAKHX TeAX, KaK cedafeke
G-25 u G-50, Guoreap P-6 u P-10. [as ornenenus IeNTHAOB H
APYTHX HH3KOMOJEKYJMAPHLIX HOJHMEDPHHX COeIHHERHH enecool-
pasHee Hcnone3oBaTh cedanere G-10 m G-15, a Takxke GHorean
P-2 1 P-4. B 10 e Bpems a3 (paKuHOHHpOBARHA CHefyer mof«
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6upaTbh reab TakKHM O0O6pasoM, UTOGH pasfesieMbe COeNHHCHHSH
3JIIOHPOBAJIHCE He BMecTe cO CBOGOAHBIM 0OBEMOM 3JI0€HTd, a OO
BO3MOYKHOCTH B IpeJeJax BCero HHTepBasa (QpPaKIHOHHPOBAHHSA
Aaa paHHOro BHAa rens. CoelHHEHHE, KOTOPOE CJEIYeT BLIIEJHTD,
0OBYHO HaxQAHTCA B CMECH ¢ BellecTBaMu U (ojee HH3KOH, H 6o-
Jiee BHICOKOH MOJICKY/ASPHOH Macchl, M03TOMY HaJ0 BHIGPAarh Tako#
reab, AJd KOTOpPOrQ JAAHHOE COeJHHEHHe HAXOAHTCH B CEpeiHHEe
HHTepBaJja QpaKIHOHHDOBAHHS,

B oruonieHuy BufOpa pasMepPOB YACTHI CYNECTBYeT ofulee
npasunc. Ecan ocHOBHOe 3HauenHe HMeeT CKUPOCTb paz/eieHHs
(1. e. HeoOXxOAHMO OOCONEUHTL RE3aTpyAHeHHOe H OHICTpOE Teue-
HHE 3MI0EHTA), a WETKOCThL pasfelieHus He CTOMb BaKHA, MOXKHO
HCIOJAB30BATE I'e/b C YACTHUAMH (OJBINOrO paamepa. Oanaxo ecan
BaXXHO NOJIY4IMTh OYEHb 4YETKOE paspelleHHe, MyCcTb jAayke B pe-
3YJbTATe YBEJHYEHH JJMTENBHOCTH A4HAMH3A, TO CAEAYET Npeano-
YeCTh Tedbh ¢ MaJLMH HAH Jaze OYeHb MaJblMH YACTHLAMH,

6.3.3. NOATOTOBHUTEJILHBIE PABOTHI

[IPUTOTOBJEHHE T'EJIA

TlocTaBaseMele B BHJAE CYCHEH3Hil TesH TIATEABHO NPOMHBAIT
(myume Bcero Ha BOPOHKe DloxHepa) M 3aTeM CYCHeHAHPYIOT B
6ydepuoM pacTBOpe HJH B TOM PACTBOPHTE/E B KOTOPOM JOJIAKHO
NpOBOIHTBCH pasfenenue. Ecau rejs nocrapaserca B cyxoM BH]LE,
eMy HeoOXOIMMO IaTh HaByxHyThb. Jasi mojmoro Habyxanus rejefl
c oueHs Goapmoid Beadunnofl Wy tpebyercs NJIHTEeALHOe BpeMs.
B ta6n. 6.10 u 6.11 ykasaHa MMHHMaJbHAaf IJIUTENbHOCTH Haly-
xaHns Guorens u cedanexca. Ilpomecc HabyxaHHA MOKHO NpoBO-
JIATL HefocpefcTBeHHO B TOM Oy(depHOM pacTeRoOpe, KOTODHIH HC-
noap3yercs Jjas xpomarorpaduposanus. Habyxauue yckopsmwor,
NOrpyxasi COCyh CO B3Bechl rejs (06s3aTeqbHO B BOJE HJAH JpYy-

Tabauya 6.10
MunumaabHan AJHTENbHOCTE HalyXauus GHorenei

MuHnManbHoe BpeMms, u
Mapxa Guoreas npu 20 °C B Gake ¢ KHOslled BOLOH
P2, P-4, P-6, P-10 4 2
P-30, P-60 12 3
P-100, P-150 24 b
P-200, P-300 48 5
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N - Tafauya 6.11
MuHuManbHas NaHTeNbHOCTE HaGyxanns cedhapexcos

MusEMancHoe BpeMs, 9
Mapka cedanggca npE KOMBATHOH B GaHe ¢ m.::»Em%
TEMIEPATYDE - BOAGH
G-10, G-15 3 |
G-25, G-50, G-75 24 3
G-100, G-160, G-200 72 5
LH-20 ) 3

it
O TeMNepaTYPH, GAHIKOR K TeMmnepaType KHIEHMS BOAH
“TONLXKO B HeATPAABHBIX .nnmhmx. patyp AL, cebarexc Moo Harpesars

rofi HefiTpanbHOR cpefe) B 6aHi0 ¢ KUnAnieidt BOXOH; 3aTeM Fenb
OXIAXKAAIOT,

Ha6yxmufi reny nepememuBaioT ¢ GydepHEM pacTBOpPOM H
OCTABJAIOT €70 H2Z HEKOTOpoe BpemA. EcAu mpH ocelaHHH Treds
HKHAKOCTh HA[ CHA0EM OCTaeTCia g%ﬁmom. TO mmO@NOPEEO YViaaaTh
JexaHTanHefi MeJpuaiiliHe JacTELRE I'ejist, BH3BBAIOUHE NOMYTHe-
#ae. C 3Tofl LeJRI0 Tedb CYCTeHAHPYIOT B H3GHITKE BOAH MJAHM 6y-
(epHOTO pacTBOpa, OUEHh OCTOPOXKHO NEPEMEIIHBAIOT H JAAl0T eMy
OTCTOATHCA, TI0KA He OCALYT BCE TBepAbie HaCTHIH, 33 HCKIO9Ee-
HHeM OYeEb MesakHx. Jlocse 3TOTO MOXKHO JEKAaHTHPOBATh KHI-
KOCTh BMecCTe C PTHMH MeapuaBmuMu uvactnuamu. [lpw meo6xon-
MOCTH 2TY ONEPAIHIC CIAEAYET MOBTOPHTh. ¥AAJAThH H3 redd QYeHb
MeJKAe YacTHIH HeoOXOZAMO MOTOMY, UTO OHH YXYALIAOT €ro Hpo-
HHIZEMOCTB, :

3AIMOJIHEHHUE KOJIOHKH

3anoJqHeAHe KOJOHKH — 0JHA M3 HaufoJjee BaKHHX ONEpaUHK
B redb-ApoOMATOrpadHM, TAK KaK HMEHHO OHA ONpejesser B mep-
BYK oOuepelb KayecTBO pa3jeneHud. KOMOHKY 3aNOJHAKOT CYCHEH-
auell pabyxmero ctalHJAU3OBAHHOTIO reJas, H3 KOTOPOro yHalieHn!
MeJKHe YACTHOH. [IpH ONTHMAaJpHOH NJOTHOCTH 3TOH CYCHeH3UH
Of6bEM CBETAON JKHAKOCTH MOCTe OCeJAaHHs FeJis COCTaBJsSIeT OKOJIo
50% ob6beMa ocepurero reas. M36HTOK MHIKOCTH AEKAHTHPYIOT.
Tellb OCTOPOXKHO TEPEMENUIHBAIOT H NPH NOHHKEHHOM JaBJIeHHH
{Bomoctpyiianifi Hacoc) oGesraxupalor. [locsie Takofi oBpaGorxn
resb MOXKHO BBOJHTH B KOJIOHKY.

TlycTyio KOMOHKY 3aKPeIJaiT B BEDPTHKANLHOM MOJOXKEHHH
{myuute 10 OTBECY), BHBOAHYIO TPYOKY H LOHHYIO 4acTh KOJIOHKH
BaNOJHAIT HA BHICOTY A0 6 cM ofesraxeHHbM OydepHeM pac-

oo he
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TBOPOM W 3aTeM NepeKPHBAIT BHBOL M3 KoOJOHKH. Iloa monzep-

JKUBAOMIAM CA0eM NPH 3TOM He JOJKHO OCTaBAaThCA IIY3HIPHKOB
Boaayxa. Jlanee Ha KOJOHKY NOMEHIAIOT yCTPOKCTBO Aas 3amoi-
uenus. YnoGuee pcero TpyOGka TOro e JIHAMETPa, YTO H KOJOH-
Ka, AJ4HOH OKONO 2/3 AJIMHH KOJIOHKHM HIH YAJHHEHHASA KOHHTe-
cKag BOPOHKA C AWAMETPOM BHIBOJHOTO OTBEPCTHs, PABHLIM AHa-
MeTpy kogoEkh (cM. ri. 5, puc. 5.10,6). [IpHroTOBICHHYK B3BEChH
reas OCTOPOIKHO TEPEMENIHBAIT, 4TOOH MOJNYdHIach OAHOPOLHAA
CYCTCH3HSA, H AKKYPATHO BHUTMBAIOT B TPYOKY HJIH BOPOHKY. ocae
TOFO KaK B KOJOHKY BBEIEHA BCH CYCHEH3Hf, HEKOTOPOE BPEMS BHI-
XuAaloT, Habmojas 32 ocenanHeM rens. Korla BEcOTa ¢jiosi OCeB-
wero Teas AOCTHrHeT mpuMepHo 5 cM (uepes 5—10 MUK, B 3aBHCH-
MOCTH OT THIA Tens), OTKPHIBAIOT BHIBOJHOE OTBEPCTHE KOJOHKH M
NPONYyCKAIOT uYepes Hee IOTOK pacrsoparens. CKOpOCTh BbITEKa-
HH pACTBOPHTEJS H3 KOJIOHKH JOJKHA GplTb MEHBINE CKOPOCTH
notoxa npu xpomarorpaduposaBuu. [IpH 3aMOJHEHHE KOJOHOK
«TBEPALIMH» TeJIMH TPYIHOCTeH He BOSHHKAET. [oayunuTe PaBHO-
MepHHIH OZHOPOAHBIA CAOH «MATKOTO» TeJsl CHOXKHEe, B YACTHOCTH
PAa3HOCTb THAPOCTATHIECKHX napJeHHll OMKHA OHTH MEHHMAJIbHOH
(cu. ra. 6, puc. 6.5). [Mocse TOoro Kak Bech reédh OCAICT, yeTpoHCT-
BO /s 3ANMOJHEHHS CHHMAIOT C KOJOHKH H TPOMBIBAIOT XpOMAato-
rpa(uueckHil CIOH € NeNblo ero cTaGuaRsalMH  TaKHM ofneMoMm
‘PAcTBOPHTEJS, KOTOPHH IO MeHblIeH Mepe papen OOBEMY CJOR.
TIpu >A0HpOBaHHM HAf0 IOCTENEHHO YBEJHUYHBATSH FHIPOCTATHYE-
CKOe JaBjeHde HJAH 3aJaBaeMyio HacOCOM CKOPOCTb II0TOKA, INOKa
OHM He NOCTHTHYT Tpefyemulx 3uauenuii. Pafoune AaBJCHHH ATd
Guorens ykasanm B Taba. 6.3, a Ana cepanexca —B raGa 6.12,

TaGauya 6.12

PaGoune naBacHUs, ofecneuMBAICIHE MAKCHMANBHO AONYCTHMYIO CKOpOCTh noToOKA
B KOJOHKAX, 3amOJHEHHBHX cedanexcoM C BHCOKOR BOpoeMEoctsio Wye [37]

Mapka cedanekca Hasaenue, % BHICOTH CAGH

G-75 100
G-100 ‘ 50
G-150 | 20
G200 10

[MPOBEPKA IPABHJ/IBHOCTH 3ATIONTHEHH A KOJIOHKH
¥ ONPEAEJIEHHME V,

[1paBHABHOCTS 3aNOJHEHHA KOJOHKH Jydlle BCEro MPOBEPHTE,

xpomaTorpadupys Ha Hell KakWe-1HGO OXPAIUEHHEIE COCILMHEHHS.

‘C 370il 1EABIO, HATPEMED, YAOGHO HCHOAL3OBATH CHHHH JEKCTPAH
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2000 (Pharmacia Fine Chemicals) — BHCOKOMONEKWIAPHBIH JeK-
CTpaH C XHMHYECKH CBA3aHHBIM CHHHM XPOMOGOPOM. STHM CHOCO-
GOM MOMHO B XOAe OLHOI'0 ONbITA NPOBEPHTE KAYECTBO 3JaNoJiHe-
HHASL KOJOHKM H ompefeauth coGoaunii obvem Vo Ilna srtoro B
k0AOHKY BBodsaT 0,2%-Hbit  pacTBOp CHHEro  jexcrpaHa 3000
(1/50—1/100 o6bema cios). Monnas chiaa aai0eHTa AO/NKHA OHTbL

@) @z

a g 5 F]

Puc. 6.6. TIpoRepka KadecTBa 3al0JHEHHS KOJOHKH NOCPEACTROM OnpelneseHus dop-
MH xpomaTorpaidsueckofi 3oHH (moscHenHs <M. B Tabn. 6.13).

ne Menee 0,02. Pasawyune dQopMbl 30H, o0pa3yloIIMXCT B XOkLe
xpomatorpadupoBanns, ykasane B Taba. 6.13. IlpaBHabHOe 3a-
NOJHEHHe KOJOHKH ABJISETCS BaXHBIM ycaoBHeM 3G (eKTHBHOTO
pasgenenus. Eciu BO BpeMms HCIbITAaTeNbROTO XpoMaTorpadHpoBa-
HHf C TpPHMEHEHHEM CHHEro AEKCTpaHa HAaGA0LAalT HeyNOoBJeT-
BOPHTENBHYK GODMY 30HBI, 3TO O3HAYAET, UTO KOJOHKA 3aM0JHEHa
HENpaBHJILHO H YTO €€ CJeLyeT 3aM0JNHHTE 3aHOBO.

[Ipr npaBuanHOH ¢opMe xpoMaTorpaHiecKod 30HBL CAEAYeT
OMpeNe/HTh HCKIIOUEHHBIH 00BeM KOJOHKH Ve Kak oObeM 3J10aTa,
BHITEKAIOMKA K MOMEHTY SMIOHPOBaHHA MaKcHMyMa mnuka. Ecan
HCTONB3YIOTCA «TBepAHe» cedaiekchl, TO Ha HX MaTpHIE HHOTI2
TMPOHCXOJHT YAaCTHUHAS afcOPOUHA CHHEro fexkcTpana, Axcopbupo-
BAHHLIl CHHHM AEKCTpaH MOXKHO 3JI0MPOBATb H3 KONOHKH HeGo/b-
IUHM O6BEMOM PACTBOpA CHIBOPOTOWHOrO ajbOyMHHA.

6.3.4. PASMEPbBI KOJIOHOK, BEJIHYHHA NPOBbI
H CKOPOCTb MTOTOKA

Pa3Mep KOMOHKM AJAs Telb-XpOMaTorpadud  HENmOCPeACTBEHHO
3aBUCHT Kak OT ofbeMa npolbl, KOTOPYID HeOGXOAHMO Da3AeNHTb,
TaK M OT BHJa Da3jefeHHs — rPynnoBoe paspesnende (obecconHBa-
HHe) HAH ppaKuHOHHpOBaHHe., I'pynnosoe pasfenerHe MDOBOIAT B
Gosee LIHPOKHX KOJNOHKAX, MpHUEM Jns GOJbUIMHCTBA Jabopartop-
HBIX 337ad MOCTATOYHO, UTOGH BHICOTAa KOJOHKH paBHafacs 20—
50 cm. OTHOLIEHHE BHLICOTH KOJIOHKH K €e JHaMeTpPy MOXKET COCTaB-

Tabauya 6.13

Tiposepka KauecTsa 3amoaueHus KOMOHKH Ne GoOpMe 30HH W XApaKTEpYy ee
ofpasosanus  (raGnamua noscuser pHc. 6.6) :

dopMa 30HE! FIpHuHHa KayecTBo pasgefenus

Yerkas  ropusontasbhasn|[IpasmabHoe  sanosHeHne |Y3kue MUKW, XOpOIlee pas-
(puc. 6,6, a) XpoMaTorpadHieckuM pelrerne
ciaoeM

YeTran, HO HCKPHBAEHHAA|CKOPOCTh MOTOKA B LEAT-
(puc. 6.6, 6) Pe KOJNOHKH G0JbILe, uem
OKOJIO CTEHOK, 4T0 MO-
MeT OblTh  06YCACBASHO
CIEL Y IOLLHM

[) sanocaneHue BEJIOCH
CAHIIKOM  pa30aBJieH-
HOW CcycTieH3nel;

2) CKOPOCTb CHHMKAeTcd Y
CTEHOK CJHIIKOM  Y3-
KHX KOJCHOK (Tax Ha-
3bIBAEMELH NPHCTEH-

Huth aderT)

Yerkas, HO He ropusou-1) HepaBHoMepHoe ocax-
Tanbwaf {puc. 6.6, &) IeHHe TeJd TNpH  3a-
MOMHEHHH KOJIOHKA
(Gosee ¥pynHele ua-
CTHIBL TeaS OCeZanT
¢ TOH CTOPOHRL, - TIe
BoJblle CKOPOCTh IIO-
TOKa);

2) HaNHUHE TEMIepaTyp-
HOTO rpajguedTa no
TIOMEPEYHOMY CEUCHHEG
KOJIOHKH;

lilupokne pacTekalomuecs
THKH, TOTEPA paspeie-
HHs, pasfasaenne Epod

3) mOpH 3aUOJHEHHH KO-

- JIoHKa He 0Oplaa ycTa-
HOBJEHA CTPOTO  Bep-
THKAJIBHO

Burauane npasrabhast, no 5! HenpaBuibHOCTH B 3amoJ-
X0Ze XpoMaTorpadupo-| HeHHM KOJOHKH  13-3a
BaHHA  HCKAMAOUIASLCA| TPHMEHEHHR  CAHHIKOM
{puc. 6.6, @, 2) TYCTOH CYCTICH3HH HAR
H3-32  TEPEPEIBOB  BO
BpeMs 3aNOMHeHHSA

Henpapuabuas (puc.6.6,2)/1) Yame scero HEePOBHO-

CTH TOBEPXHOCTH 3a-
NOJHAKIIErO CJI0H;

2) upeaMepHo BA3Kas
npofa — 3HAYNTENBHO
6ojee. BA3kad, ueM
SAKEHT

24
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asTe 5:1 uam gaxe meuniie, Ilpn GoabuieM AHAMETpe KOJIOHKH
'BO3MOKHB GOJiee BHICOKHE CKOPOCTH TOTOKA, B peayJpTaTe uHEro
“NPOAOIKHMTEABHOCTh pasjenenns coxpauaercd. O6bem Npobe Aus
rPYNNOBOTO pPa3feieHHs MOKeT cocTaBaaTh N0 25—30% ofvema
xpoMaTorpadHueckoro cJod. ) f

dpakUHOHHpOBaHKE 60Jee CJACKHBIX cMecedl TPOBOAAT B Goaee
Y3KHX M 60/ee AAHHHBIX KOJOHKaX. BricoTa OOBIMHHX KOJOHOK 10O
100 cM, HO B psife c/AyuaeB MPHMEHAIOT H 3HAUHTENbHO Gonee AJIHH-
HHe KOJOHKH. YBeJHYHBaf BHICOTY KOJOHKH (TIPH OMHOM H TOM Xe
rese), MOXKHO YAy4INHTh pasjenenne. OJHAKO O4YeHb JJIHHHBIE KO-
JOHKH TPYIHO 3aMOJHAATb, H XpoMaTorpaQHpOBaHHe B HHX CHeLy-
€T MPOBOJUTL NPH OYEHh MaJHX CKOPOCTAX TMOTOKA, B pesysbrare
Yero yBEAHYHBAETCA NPOLOJUKHTENBHOCTH mpouecca. Yrolw pasfe-
JeHHE CJOMKHON CMecH OWJ0 XOpOIIHM, o6beM npolH HE AOJKEH
npeepimats 1-—2% obwema ciaof. B GOJBHIHRCTBE cayuaes AOMy-
¢THMa ckopocTh nortoka 10 Ma.-cM—2.w!. Ilpy rpymnoBoM pasie-
JEGHUH AONYCTHMEl GoJee BHICOKHE CKOPOCTH TEUCHHs, a4 HpH pabo-
Te ¢ MACKHMH rejsfMH H Ha JAJHHHEBIX KOJIOHKAX CKOPOCTH IIOTOK3

NOAXKHE OHTE HHIKE %zmwmmmowm BeJIHYHHL, COCTABJAA HHOILA BCE~

ro 1l Ma-ceM2.9-1,
6.3.5. BBOJ, NMTPOBbLI

MoMuMO 3anOJMHEHHA KOJOHKH, HA KAayeCTBO pasjeenHs Cylle-
CTREHHO BJHAET TaKXe crocof BBoja npobw B Koaouky. HauGo-
Jiee NPOCTHM ABJAACTCA CASAYIOUHA METONL. Ha6uToK pacreopa HAR

— —

d Puc. 6.7. Yawmka Aaq BBOAZ MPOOH.

4 — CTeNKa LMAHEADA H3 METaxpHAara (nAekcuraaca); & — moan-
BHEHIXACPHEHOE KOJIHILO, uﬁnu!uunaﬁnm V._.Eiﬁo HOARAMHABYIS
TRaHL (8).

)

)

8

reseM OTGHpalOT MHNETKOH, a OCTATKy AaloT BofiTH B caoff rend.
[Mocae TOTO KAk Hak CHOEM Teisl He OCTaHeTcs XHIAKOCTH, B KO-
JOHKY BBOAAT npoOy. Boaar ee nEfAeTKoR 1o CTeHKe KOJIOHKH,
cheld 3a TeM, 9T0GH NPH 5TOM He MOBPEeXAanach NOBEPXHOCTH re-
Af H npo6a PABHOMEPHO NMPOHHKAJNA BHYTPL HETO. Korza Bca npo-
6a BNMTaeTCA B T'eJb, CTEHKH H BEPXHIOK YacTh KOJOHKH JBAXKIR
NPOMEBAIOT HeGOJBUINM KOJIHYECTBOM 3JIOEHTd, KOTOPOMY TaKXe
JAI0T BIHTAThCA B CAOH reas. Hajee TIIATEABHO 34AMOAHANT 3JI0-
eHTOM HNPOCTPAHCTBO HAZ rejieM H HAUHHAIOT KpomaTtorpaduposa-
‘pHe. UTo6H HE JONYCTHTHL HapymeHHs (OPMbl NOBEPXHOCTH TEIA B
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k- 0fecneuHTh DaBHOMEPHOe pacnpejenedue npobw no Beedl aToii no-
§ BEDXHOCTH, YA06HO, ocobeHHO mpH pabote ¢ 6osee WIHPOKHMH KO-

JIOHKAMH, THOJIOKHTh Ha CJIOH relsd KPYXOK TOHKOA (HABTpOBab-
- HOH OyMmarH, Iasi Tof Ke €M CciyxaT BeNycKaembie (GHpMOf
Pharmacia Chemicals cnezyanpHble vamkn Ajs BBOAA 1pod
(puc. 6.7). na $pakuHOHHPOBAHMA HJH AJA ONpPEAeTeHHA MOJe-

-

t: Puc. 6.8. Cxema npHcnocoGaeHns ¢ TPEeXXOZOBHM KPAHOM JJS BBOAa npol H npo-

BeleHHA reas-xpomarorpadun.

! — peaepByap AXA SACEHTA; 2 — Tpexxofonol kpan (coeidnHser ! ¢ f wan 3 ¢ 4); I — Gan-
MOH CTEKJAAHHOTO WIMPHEA; 4 — Hacoc; § ~~ 3AN0JMHEHHAA refieM XPOMAaTOrpadHYecKas KOAOHKA.

KyJAfpHHX Macc (cM, pasi. 6.6.3) yro6uo npHcnocobieHnHe, cocTos-
niee H3 pesepByapa ¢ npobolt H TpexxojoBoro kpaua. Peseprya-
poM AJa MpoGH MOMKEeT CJAYKHTh WmpHL. Takoe mpHCMOCOG/eHHe
CXeMaTHUeCKH NI0Ka3aHo Ha puc. 6.8,

Ecan paBHOMepHOCTH NOTOKa 3JK0EHTa 4epe3 KONOHKY obecrne-
YHBACTCA IMOCPEACTBOM COEUHMAJBHOrO0  HAcOCa, TO JAYYIle BCETO
BBOANTL MpOoOy Takxke ¢ NOMOWIBI0 3TOTO HAcOCa, NMOTPyxKas ero
BBOAHYIO TPYOKY B pacTBOp NMpoOH, a MOc]e TOrO Kak npoda mnod-
HOCTBIO BIIHTAeTCH, 3TY TPYOKy cJiedyeT nepeBecTH oOpatHO B CQ-
CyA ¢ 3M10eHTOM. MOXKHO TaKkKe HCIOJNb30BaTh NPHCIOCOGIEHHE ¢
TPEXXOJOBEIM KPaHOM, NOKa3aHHOe ma pHc. 6.8. Jlyumie Bcero moae-
30BAaTLCA NEpPHCTANbTHYECKHMH HacocaMH. [lopuineBhie HACOCH Me-

Hee YHOGHH, TAK KaK NpH nojadye OpoGH TAKHM HACOCOM HPOHCXO-
IHT ee pasbaBJeHHe H pacnblIeHHe,

6.3.6, BOCXOIALIAA IEJIb-XPOMATOIPAGHA

B OGHYROM BapHaHTe FeJNb-XPOMATOrpadHH 3MIOEHT IlepEeMella-
ercd N0 KOJIOHKE CBepPXY BHH3, B TarUX ycAOBHAX MATKHE renu
CNOCo6HH YIVIOTHATBCA, YTO NPHBOIHT K YMEHLLIECHHIO BBICOTH
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XpOMATOrpaUuecKoro ¢Jos MO CPABHEHHIO ¢ MCXOIHHIM H YMEHDL-
\LIEHHIO CKOPOCTH IIOTOKA 3JI0EHTA. DTOro HeXenaTeabroro sddexra
MOKHO H30€xKATb MJIH N0 KpafiHelh Mepe CBECTH €r0 K MHHHMYMY,
“eCJIH HANPABHTE NMOTOK 3JKEHTa B OOpPATHOM HANpPABJEHHH — CHH-
3y pBepx. OAHAKO B 3TOM cjyuae TPeOYIOTCA KOJAOHKH, CHaGkEH-
Hele JBYMH IJYHXKEpPAaMH, NpOUHO (HKCHPYIOUHMH NOJOXKEHHE
cnog reas. EcCi NOTOK 3J10€HTA JBHIKETCA CBEPXY BHH3, Hanpas-
JieHHe ero NepeMeIleHHst H HaNpaBJeHHe JeHCTBHS CHJBI TAMKECTH
COBNANAIOT, E€CJAH 3JdI0€HT I0faeTcd CHH3Y, TO eMy NPHXORHTCA
NpeonosesaTh JAefCTBHE CHAB TaxKecTH. IIpH MOBTOPHOM HCHOJb-
30BaHHH MAJHHHBIX KOJOHOK, 33lI0JHEHHEX OuYeHb MATKMMH Teds-
MH, BO3MOXKHO YacTHYHOE yMEHbLIEHHe CKopocTH ToToka. Ecam xe
JMI0EHT TNOCTYNaeT B KOJOHKY CHHM3Y, TO T&KYH KOJOHKY MOXHO
MHOTOKPATHO HCMOJB30BATH, He 3amoJuss ee 3axHoBo. MMeommueca
B Npojaxe WTATHBB /A KpPElUIeHHs OOJBIIMX NMpenapaTHBHBX KO-
FIOHOK cHabeHw G60aTOM, ofJerdalmilHM nepeBePTHIBAHHE KOJOH-
KH; MEHATh HANpaBJeHHE INOTOKA 3JII0EHTA MOXKHO TaKXKe ¢ TM0-
MOILLBI) MHOTOXOJ0BOIO KpaHa,

OcHOBHOE TPEHMYLIECTBO BOCXOIAILEro Xpomartorpaguposa-
HUf — BO3MOMHOCTL HCHOJAb3OBauHA Oojlee BEICOKHX CKOPOCTEH
foToka npH pabore ¢ MATKHMH TIAMH, Onuako, ecad TQTHOCTL
npo6el 3HauMTeAbHO GONblIe IAOTHOCTH 5SJI0OCHTa, METOL BOCXO-
ZSWEro xpoMatorpadupoBanks HeNpHMEHHM, OCOOCHHO A obec-
COJIMBAHUA, H Ja)Ke B KOJOHKAX C MAYHXKEPAMH HANPABJCHHE NO-
TOKA AO0JMKHO OBITE HHCXOAAILIHM,

6.3.7. PETEHEPALLUS XPOMATOTIPA®PHUYECKHX CJIOEB

B GoablIMHCTBe CAYyYaeB [0 OKOHYAaHHH XpoMaTorpaduposa-
HHA, TOCAe TOro Kak BCe HH3KOMOJEKYJAAPHHE KOMHOHEHTH
{coaH) mnpoun uyepes xpoMartorpauyecKHi CJOH, OH OCTaeTcs
TIPHTrOAHKWM IAf [OC/IeAYIOUero NPHMEHREHHs H PereHepHpoBaTh €ro
He Tpefyerca. ITo 6OJbUIOE NPEHMYIIECTBO TeNb-XPOMaTorpadHs.
QOnHaKo mHocne AJAMTeJILHOrO HCNCJbL30BAHMSA KOJOHKH MOXKET 0Xa-
3aThCA, UTO TBepAble UYACTHUE, COAepKaBUINecs B mpofax H He
yAaneHHHe OpH GHIABTPOBAHHH MM NEHTPHQYrHPOBAHHH 1EDEN
BBOZOM Npo6, 3aJepXHBAIOTCS Ha IOBEPXHOCTH refs. JTO NPHBO-
AHT K 3aKyINOPKe KOAOHKH H CHIMKEHHIO CKOPOCTH (PHIbTDALAH.
B Takux cayyasix JOCTATOYHO H3BJEYb H3 KOJOHKH HENOCPEeLCTBEH-
HO TOT TOHKHH cJOH, B KOTOPOM HAXOMASATCSA 3TH NMPHMECH.

Benkn HHOrda aicopbHpyIOTCA B HeGOJBIUMX KOJHYECTBAX HA
YacTHLAX rejs, OCOGEHHO €CJHM HOHHAS CHJAA PacTBOPHTE]A MaJa.
CK/a0oHHOCTh K ajcopbuxu Hanbosee BhHIpaXkeHa y JHMIONPOTEHHOB.
-AZicop6HpoBaHHBe OEAKH MOXHO BHITECHHTb H3 KOJOHKH 30HOH,
‘mampuMep 1M pactBopa xjopia Harpus max 8 M pactsopa MO-
seBdHb; BeaHuMHa pH 3Tofi perenepupylonled KHAKOCTH AOMKHA
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GHTh TaKk nmoaobpaHa, 4TOGH HE HAPylIAnach YCTORYHBOCTH IEJs.
Cedapexc Moxuo npoMmeiBaTs 30HOR 0,5M pacreopa rujpoxcuaa
HJIX xjA0puiaa HaTpua. OT ReHaTypHpOBaHHBIX GeskoB cedalekc
MOXHO OCBOGO/JHTL, NDPOMBIBasg €ro TemaniM |Y%-ubiM pacTsopoM
THIPOKCHIA HATPHA, TAK KAK 3TOT TeJb YCTOHYHB NO OTHOLIEHHKY
K DIEJIOYHBIM CPEAaM J2axe NPH IOBHIICHHOH TeMmreparype (B OT-
JHYHE OT MOJHAKPHIAMHIHBIX TeJiel, KOTODHE Jerko IHApOJaH3Y-
10TCA)

Kak npaBuno, MOXHO NPOMHEBATb XpoMaTorpatbHueckHil cJoi
HENOCPEACTRERHO B KOJOHKE, KOTopas I10C]e 3TOrM0 CTAHOBHICH
NPHTOOHOH At faAbHeHIero HCnonb3oBaHHs. EciH npomniBapue
B KOJIOHKE HEBO3MOXKHO, TO Ha/[0 M3BJACUb Tejlb H3 KOJOHKH H TPO-
MBITh €r0 Ha BOpOHKe BroxHepa ¢ GHABTPOM H3 NOPHCTOTO CTEKJa,
MPOCTEPHAH30BATL, BHOBbL NOMECTHTb B KOJOHKY H NPOBEPHTL Ka-
YECTBO €€ 3aI0JHEHHA,

6.3.8. XPAHEHHE TEJJEA

PerenepyupoBanHble relM MOMXKHO XPaHHTh H B HaOyxXumeMm co-
CTOSHHH B BH/Ie BOAHOH CYCHeH3HWH, H B cyxoM BHae. [eju arapo-
8H MOXKHO XDaHHTh TOJLKO B HAOYXIIEM COCTOSHHH B JKHAKOK
cpefe. K nopaexamemy xpaueHuro HabyXxuleMmy resio 106aBAasioT
GakTepHOCTATHYECKHA arenT, yTOGH HH B Ieflb, HH B MKHAKOCTH HE
nonaJja Hudekuus (cM. pasa. 6.3.9).

Kax mokassiBaer Hall cOGCTBEHHBIA MHOTOAETHHH OIBIT H ONBIT
ADYTHX HcesefoBaTeqed [4], cedazekc cepun G MOKHO JI0BOJBLHO
AOArC XPAHMTH B HAOYXIIEM COCTOAHHH B 2M VKCyCHOH xucaore B
Xo0AHAbHUKE. Ecau resb, noMelmeHHBll yxe B XxpoMmaTorpadpuue-
CKYIO KOJIOHKY, He OyACT cpasy JKe MCIOJb30BaH, €r0 TAKKe eje-
AyeT NpOMbiTh 2M YKCyCHON KHCJOTOH W XDaHHTh B HEH, a HemNo-
CPEACTREHHO Nepejl ynoTpeGJEHHEM IPOMEITE  COOTBETCTBYIOLIMM
Oydepueim pactBopoM. Halyxumme renu MomHO BHCYIIHTL M Ire-

'PEeBECTH B HCXOJHOe dO@OENOOQ—ummIOm COCTOAHHE CJCAYVIINHM

cnocotoM. K xopomo mpoMBITOMY H OCBOGOXKAEHHOMY OT COJEl Tre-
A0 A06aBAAOT 3TaHO1 (HeGOoJNblUHe KOJAHUYECTBAa reqsi 06padaThBa-
IOT HA BOPOHKe ¢ (PHJALTPOM H3 TMOPHCTOrO CTEKJa, GOJbLIHE KOJU-
Y€CTBA -— B TIPHFOAHHIX MJSL 3TOFC COCYAAaXx), OCTOPOMKHO HEpeme-
WHBAKOT CYCNEHIHI0 H Jal0T el oTcToAThes. JKHAKocTs Haj resem
OTCacBBAKOT H 3TH ONEPANHHM HOBTOPAIT 0 TeX NOp, NOKa He Mo-
JyvaTCsi BHICOXIIHE YACTHHUB Te/sl. BoicymHTh TBEpAME reau He-
ciaoxuo. [lpn cymike MArkax regell pekoMengyercs cHayaaa o-
GaBaste 50%-Hpifl 3TaHOJ, a 3aTeM NMOBHIWATL ET0 KOHHEHTPALHIO.
[Iprn poGaBnendH CUHPTAa K CYCNEH3HH MATKHX reqell, T. e, reaei
¢ GONMBLIIHM cOjepXKaHHEM BOAH, MOBEPXHOCTh YACTHILl CeNsl CHIBHO
06e3BoxBBaeTca H O6pPa3ylOTCA KOMKH, KOTODhiE BHICYLIHBAIOTCH C©

-TpyAoM. Ecau TakHe KoMEH Bee-TaKM 06pazoBaJsuCh, TO Jyulie
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JaTh MM CHOBA HaGYXHYTb H BHICYIIHTH I'e€Jib 3aHOBO, NOCTENEHHO
yBelHUHBAs KOHIEHTPALHIO CHHPTA. B mpolecce CyKH MKHIKOCTh
M3 Tefia yAAJAAIOT oTcachiBaHHEM. JleruipaTHpPOBaHHH rejb OCBO-
‘60341 a10T OT OCTATKOB CIHPTA CYLIKOA HA BO3ZYyXeE. §

8.3.9. MPEJOXPAHEHUE OT MUKPOBHOH HHPEKILUH

Fean nexcTPaHa H araposhi NOJBEPMKEHH NEHCTBHIO MHKDOOpra-
HH3MoB (DaKTepMil ¥ TIJIECEHH), BH3LIBANIINX HeTpajalHi Tens
H H3MEHEHHe ero xpoMmarorpaduueckux cBoicTB. Kpome TOro, eciH
xpomaTorpaduposaHue BeAeTcd Ha HHQHIHPOBAHHOM reje, BHXOA
pasjejeHHHX COefHHEeHHH (GHOMOJMMEPOB) YMEHBIUIACTCH H B KO-
aTe MOABMAAIOTCH NpHMecH. XOTA YHCTO CHHTETHYECKHE reJiH, HalpH-
Mep NOMHAKPHAAMHA, NOJHMETHIMETAKPHJAT, MOJHCTHDOJ, CaAMH
H HE PaspyllaloTca MHKpoGaMH, 3TH MHKPOGH MOTYT PacTd B TOH
cpese, B KOTOpolk CyCmeHAHPOBAH rejlb, a8 TaKXKe Ha NMOBEPXHOCTH
rens. B pesyabTate 5TOr0 B 37110aTE, NOAYYEHHOM HA TeJNfAX 3TOTO
THIIA, TaK¥Ke NOSBJIAIOTCS IPHMECH,

[MostoMy, utofn wWabexaTs HHGHUMPOBAHHA TeJeH, B CyCIEH-
3HH Tesell, 3alOJHEHHHe KOJOHKH H 5I0eHTH A00aBAsAl0T Gakre-
PHOCTA3Hl, KOTOPHE HE JOJIKHE PearupoBaTbh HH C MaTpuuel res,
HU C XpOMarorpagHpyeMbIMH COEAHHEHHAMH, He JOJKHLL JIeHATY-
pHpoBaTh WM Ocaxjath HX. Ecm xox xpomarorpadupoBaHHs Npo-
caekupaeTes Mo YP-NOrJORIEHHIO, TO TH COEAHHEHHS He JOJXHBI
TAKKe IOMIOWIATh B TOH CNEeKTPANBHON 06AaCTH, KOTOPYIO HCNOJb-
3YIOT 1A OGHapyXerus. B caMoM Bayaje PAa3sBMTHAl Te/b-XpOMa-
Torpacdui GHJ TPEANOKEH B KauecrBe GAKTEDHOCTA30B AN COEMH-
HEHH{l, B YaCTHOCTH TOAy0J, QeHoJ, Kpe3oJ, (hopMaibACrui H.XJ0-
podopM (cM. Taxxke ra. 5, Tabn 5.10). Ofnako QeHONH H dop-
MaJHH BCTYNAIOT B DEakUUIO ¢ GeJKaMH M BHI3HBAIOT HeoGparH-
Mble ux uamenedHs., XaopodopM, KOTOpHE IpHMeHSeTCE B BHAC
HACHICHHHX BOZHHX PACTBOPOB, HENpHTOieH AJA paBoTHl ¢ MAr-
KEMH Te/iiMH, TAK K4K BHISLIBAeT yMeHbIIeHHe cTenenw Habyxa-
HHAS W, TAKHM o6pasoM, HeOJaronpHATHO BAMSET Ha XpoMaTorpa-
¢duueckue cBofictBa aTHX resefl. OH TaKkiKe HENpPHrOAEH B TEX Cay-
4afX, KOrAa KOJOHKH OCHAINEHH IIACTMACCOBRIMH TPyGKaMH, Tax
KaK TOBpeKIaeT HX,

B HacTosulee BpeMs B KadecTBe OaKTE€PHOCTA3bl NPHMEHAKTCA
crenyompe coefuBerns. Asup HatpHa NaNs, AoGapiseMuii B re-
JHE [PH XPaHCHHH H B DJIOCHTH B BHAe 0,02%-1oro  pactBopa,
A3 HATPHA -— HOHOTEHHOE COCAMHEHHE, NPenATCTBYeT AHTPOH-
Holi peaxuuH. Xjoperod, 1,1,1-rpExaop-rper-GYTHJOBHH COMPT
C1;CC (OH) (CHj) 2, NPUMEHAOT B TeJib-XpoMaTorpaduy B KORIEHT-
pandsax 0,01—0,02%. Onpecsma >dexTnBeH B CIAGOKHCION Cpele,
HO paspyliaercs B CHJBHOIIEJOUHOH cpeje H IPH HarpeBaHH{ BH-

‘ we 60°C; xnopeToH JEKTPOHEATPAJNEH H HE Meliaer AHTPOHHOR
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peakuns. Xubutan R wad xnoprexcuaun (ICI) agoGasasior B KoM-
nenTpan#n Beero 0,002%, omHako MOCTEAHHE He caeiyeT HpHMe-
HATL HPH padore ¢ KATHOHOOGMEHHHKAMY,

- 6.4, YBEJJHYEHHUE 30PEKTUHBHON BbICOTHI KOJOHKH

6.4.1. NOCJIENOBATEJIbLHOE COEJHWHEHUE KOJOHOK

B pasi. 6.3.4 ykazwBajnoch, 4TO TPH HENOJTHOM pasAeJeHHH
ABYX COEIMHEHHH HOCDPEICTBOM Trenb-XpoMaTorpadui MOXKHO YJyu-
HIHTh CTefeHb pasfieieHHs, YBEIHUHB AJHHY KoJaoHKH. OfHako pa-
60Ta ¢ HJHHHHMH KOJOHKAMH CBSI3aHA ¢ PAAOM HeyJoBCTB: HX
CNOXKHO 3aNOJHATL K 3JIIOHPOBAHHE NMPHXOJAHTCA BECTH ¢ OUGHB Ma-
JHMH CKOPOCTHMH, OCOGEHHO €cJiE KONOHKA 3aNoJHEeHA MATKHMHE
reqaMi. OZHAKO NIOCAENOBATENBHO COENHMHAA JABe M Jombllee urmc-
JI0 KOJOHOK, MOXKHO ROOHTECA yBeaHYeHAA s(PdeKTHBHOR AAHHH
KOJIOHKH H Te€M CaMHM JAydYHiero paspeumeHHa. C 3708 ueibl0 BHOH-
paT HECKOJbKO OLHHAKOBLIX IITYHXEDHEIX KOJNOHOK, KaaAVvio H3

. KOTOPBHIX 3al0JHAKT TreJeM HE€3aBHCHMO OT JIPYTHX. Ilocae aamoa-

HEHMs KOJOHOK TejeM W (PUKCALMH 3aNOJHAIOIIAX CJIOEB IAYVHXKE-
paMH BHIBOJ H3 ORHOM KOJOHKH COEAMHAIOT € BBOJAOM B APYTYIO
BO3MOKHO aoamO KODOTKO# u TOHKOA TpyGxofi. XpoMarorpagupo-
BaHHe HAa TAKOH COCTABHOH KOJOHKE BEAYT BOCXOASIIAM METOAOM
{pasa. 6.3.6}). B Taxkof cOCTaBHOH KOJIOHKE NONMYCTHMH GOnbInHe
CKOPOCTH II0TOK3, WeM B OJHOH KOJIOHKE, BHICOTA KOTOPOH paBHa
CyMMe BHICOT CO@JHHEHHHX KOJIOHOK,

6.4.2. PEUHPKYJISILHOHHAS XPOMATOTPA®HS

OpurnnajbHuM pelleHHeM npobiieMul yBearueHHs sddexTHBHOM
BbICOTH KOJOHKH #ABAsietca onHcanuuii ITopatom H Bennuuyem

{43] meron, HaszBaHHBI PEUHPKYJIAUHOHHOR XpomaTtorpadueir. O

JIHGAETCAA STOT METON OT OGHYHO NPUMEHSEMOr0 T€M, YTO BHIXOKH-
IIHA H3 KOJOHKH 3JI0aT BHOBb MOJAETCS HA KOJOHKY H TPOXOAHT
yepe3 Hee BTOpoH (H Gojbliee YHCO), pas, B PE3yAbTATe KayecT-
BO (paxkIHOHHPOBAHHs cMecH yayuinaercs. Ha pue. 6.9 nokasana
cxeMa YCTRHOBKH [Jifl PEUHPKYMALHOREOH xpomarorpaduH. B ary
YCTAHOBKY BXOAAT KOJOHKA C JABYMs IJIYHMEPaMH, HEPUCTa/BTH-
YECKHH Hacoc, JETEKTOD C CAMONHCHEM, PeTHCTPHPYIOLHM IIOrJo-
mwenke B YP-o6aactd, N ueTnpexxofoBod kpaH. Heobxogumo,
9106 00beM CHCTEMBI OT BHIBOAA H3 KOJOHKH /IO BBOAA B Hee GHI
BO3MOXHO MeEHbINe ¥ YTOOBH B HACOCE He HPOHCXOAHJO CMeIIeHHA
HHAKOCTH.

STOT MeToJl HMEeT CIEAYIOLIHe OCHOBHBHIE HPEHMYINecTBa: B
TeYeHHE KAXKJAOI0 LUHK/IA MOXKHO BECTH HaOJeHHe 3a XOAOM pas-
AeneHHA M N0 JOCTHXKEHMH YAOBJIETBODHTEIBHOTO PA3ACHEHHS HpO-
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1€CC MOMKHO INpepBaTh. MOXKHO NOJHOCTBIO BHIBECTH H3 CHCTEMb
OT/ICNIEHRBIC. KOMIIOHCHTEl, B YaCTHOCTH HE MNpeaCTaBJsioUlHe HHTe-
peca HJIM KakKHM-TO 00pasoM yXyllialouiue pasjeNeHue, H TIPOBe-
CTH pasjesncHHe ocrasuiefica cMecu. [Iag 3TOr0 MeTONAa MOMKHO HC-
TIO/Tb30BATD -KOJOHKH. CPEAHHX PasMEPOB H TaKHM 00pasoM yMemh-
5

NN |

. . Lo -
[ R . . . ‘—

Puc, 6.9. Cxema peuHpryIsauponHOli xpoMaTorpaduu. . :
!.—cocyn paa BRoAa Npolhl; 2 — ABYXNO3IHLHOHHME YeTHpexxomoBoft peRHPKYAAUHOHHELE
KpaW, MoaBOAAWIUHA RepexOAHTh OT HOTOKA B OTKPMTOR cHereMe {----+ COeRHHeHHA ab,
¢d) — BBOO,_ mpobnl K OTGOpP 3AKATA — K TOTOKY, B 3AKPHITOM cHcTeMme ( ~ COEAHHeRUE
cd) K HaoBopoT; '3 — MepHCTAALTHYECKHA Hacoc, 4— XpbMmaTonpadHyecKas KOJNOHKE C ABYMHA
NAYHKEPEMHE H 3a00AHAIOIHM Cl0eM; 5§ — NOJHITHACHOBLIe HAH NOJHBHHAAXAOPHIHHEE TpyOG-
. KH;, 6 — Y®-cnextpodoroMerp ¢ camonucneM; 7 — cSopHuK dpakuHi. .

- b PR D N -
i

. ; . AR R IV

WHTh, KOJHYECTBO Te€Nd, 3aNONHFIONLETO : KOMOHKY, H OJHOBPEMEHHO
YBEJHYHTD CKOPOCTE TIOTOKZ. & 7 o' -

a.&.m.z_um,_u_u._.wb,—oa;_uﬂm.vm::___u,,x%bnﬂ_‘_ozz\ym
_ XPOMATOTPADHSA T
TlpepuBalOIIYIOCH PEUHPKYIALHOHHYIG XPOMaTOrpadHio nepBaIiM
onucan H npuMeHns Mopasek [34]. 3ra moandukanus Meroia,
WIepBLe omucansas B {43], nmpeaycMartpuBaeT saMeny 3aMKHyTOH
PETHPKYTALHOHHON CHCTEME Hd OTKPHITYIO CHCTEMY, T. €. NPOBO-
awtca orfop. ¢paknui, nocrynaloimux 3 komoeHkH, Ilocne WX ana-
Axza 1o YO-nornouenkio, GepMeHTauHoOHHOR aKTHBHOCTH, PajgHo-
AKTHBHGCTH: H T. . Te dpaKunHi, KOTOPBIE HAI0 PEUHPKYAAPOBATH,
OfifiTh - BEOAAT B KOJNOHKY B ONpefeJeHHbe MOMEHTH XPOMAaTOrpa-
¢uueckoro. npounecca. [logdioT HX B KOJOHKY B TOM IopAiKe, B
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KakKoM OHHM BBIXO/AT H3 KOJOUKI, 11 HPOBOAYT BCCh IR Paijieae -
HHA. Pasjaenenne ONHCAHHBIM — METOLOM  MOMKIIO [POBOJAHTL HAk
OOHIUHOM KOJIONHKE €3 JOMOJHHTENbHOIO OCHAULEHHA, LONOAHUTEN b-
HO HEOOXOJAHM TObKO cOOpHHK (pakuyii. BHXoasmHe H3 KOACHKH
pakunn MOXKHO auaNH3HPOBaTh GoJee NOAPOGHO, yeM HPH OGHM-

_ T-& yuwn 2-& venn I-& yurn G- yun

Tacaowenue

600 700 &00 200 ing:
——a Momep @paxyiis

Puc. 6.10. [IpepuBaomancs penHpKyMSUHOHHAS XPOMATOrpatud  TPHACHHOBOrG
THAPOJIH3ATA aMHHOMETH/HPOBAHHOTO (parMenta mencada CB 2 [34],

Kaononka 26010 cm; rens — cedafexe G-100, npuBefeHHmI B PABHOBECHE C SAIOEHTOM: 3JIH0-
€HT — PACTBOp alleTara aMMORHA (0,3M) u mouesmum (8M), pH 50; npoa — 2,5 r obpasia
8 500 M YkazaHmoro pacTeopa; olbem OTSHpaeMmx ¢paknmi 100 ma lc HHTepBadoM 1. 4);
ofHapyMeHHe — MOTJCLleHHe OPH 280 HM. 3alUTPHXOBaHHBE NNOIAAH [IGRA3HBAKT XOK. Ipe-
fibtBaoielica penApKYAnnuM, CTpedKaMH YKasaH NOBTOPHE BBOZ Gpaknuil Lis PEUMDHY A~
UxoHHO# xpomarorpaduir (He OTMedeH CTPeAKOH DOBTOpHHA BBOA 30HH ‘Tila — Ttic B TheTh-
EM LHKJE, er0 APOBOAKMH OpH oTGope ¢paxuua M 560, He moKazaHHOH Ha rpaduke), Crpeda-
Xa npR ¢paruku Me 637 MOKasLBACT HAaYalo HOBTORHOIG BBOAA ppaKUHA, COOTRETRTBYIOMIHY
soHe TI2, . -

HO# penHpKyJISUHOHHOH XpOoMaTOorpadMi, U B OAHO# KOJOHKE BO3-
MOXHa DeUHpRyAsduns coeaunenui ¢ Kp or 0 1o 1 (cm. puc. 6.10).
OCHOBHO! HEAOCTATOK MeTO]2 — YBEJIHUCHHE AJUTETLHOCTH Pa3fle-
JIEHHA R HEeCKOJbKO OOJBHIAS TPYAOEMKOCTB, T

6.5. OBPABOTKA wzn:,mvsgmz.—._»b:r:zx JAHHBIX

C neiiplo HaragAHOH ONEHKH PE3yNbTATOR TeMb-XPOMATOrpadunm
CTPOAT KPHBYIO 3aBHCHMOCTH KOHHEHTPALMH COCAHHEHHA (MAH APY-
roro 3aBHCALIETC OT KOHUEHTDAUHHM NapaMerpa, yallle BCero Koal-
¢HUMeHTa NOraomeHKs) OT HOMepa ¢paruud. Bur 3TOH KpPHBOH
BCET/IA 34BHCHT OT T€OMCTPHH M PAa3MEPOB CJIOd H OfbeMa OTAeNb-
HeIX (pakuuil. [losToMy TakHe XdpaKTepPHCTHKH 06A3aTeNLHO CJie-
AyeT yKazwmiBaTh, EciM YMHOMHTR UHCAO (PAKUHHA OAMHAKOBOTG
o6bemMa Ha 06BEM OJHOH H3 HHX, TO NOJYYHTCH BeJHYHHA V. (cm-
COK 0603HauYeHHA CM. Bhille, B pasa, 6.1.2).

Urobn oxapaxTepH30BaTh XOA PA3AEJEHHA BEHIECTB HE3ABHCH-
MO OT pasMepoB KOJOHKH, HCNoab3ylor napamerp V./Vy— ornocH-
TeJbHbIA 00BEM 3JIOHPOBAHUS, KOTOPHI JIEFKO paccudTaTh. OT KO-
JIOHKH K KOJOHKE OH MOXKET MEHATBCA B Y3KHX Ipelesiax, TaK Kax
BeaHuuHa Vo, a caesopareawno, u V[V, 3aBHcat or xapakTepa
SATOJHEHHS KONMOHKH. Ec/H UpR 3amo/iHeHHH TMPHAAraioT HOBHIILEH-
HOE ZABJACHHE HIM KAKHM-JTHOO APYrHM cnocofoM CKEMAoT ciofi
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resd, To BelHYHHa cBoGogHoro ofwema V, ymedpmnaetcd: B onpe-
JeneHHo# CTENeHH H COOTBETCTBEHHO VEBEJNHUHBAETCH OTHOCHTENE-
HH 06beM 3mioHpoBanHA. OAHAKO 3TO H3MEHEHHE He HMeeT (0Jb-
[IOr0 NMPAKTHIECKOTO 3HAYEHHS. j

O6paTHofl BeNHUYHHONR OTHOCHTENBHOTO OfbeMa HAIHPOBAHHA
#BJIAETCA KOHCTaHTa yAepxkuBaHusa R=Vy/V.. Ee ucnoansyior aas
CPaBHEHHSI OTHOCHTEJBHHIX CKOPOCTeH, KOTOpHIEé XapaKTepH3yloT
HOBENEHAE COEBSHHEHHH NpU pasjeneHHy B TOHKOM ciaoe, OTHomIe-
uue V./V: ouenn Jnerxo paccuurtath. V), OOpefensior MOCPERCTBOM
KAJHOPOBKH KOJOHKH A0 ee 3aI0JHeHHs. DTO OTHOLIeHHE TaKkKe
MOKHO HCUOJb30BAThH JJA XaPAaKTEDHCTHKH NOBEACHHA COeSHHEHHH
Gea yyera reoMeTpPHH KOJIOHKH. .

‘Tehab-xpomatorpaduio cAeayeT pPACCMATPHBATL KaK OJHH H3
BHIOB pacnpegejnTeqbHoH xpomatorpadui. Mcexols u3 ocnoBHOTO
YDaBHEHHS A4 pacnpenenuTenbHON xpoMaTorpagun

a\« = —\c + Nﬂb.—\m. | AOQV

{rae Kp— KOHCTAHTA pacnpeleieHHs MEKAY HENOABHXKHOH H no-
JBHxkuoR dazamu, V,— o6beM HenoiBHKHOM (asn), MOKHO HC-
NOJL30BATh PACCYATAHHYIO 1O 3TOMY YpaBHEHHIO Beauyuny Kp B
KAUGCTBE. XAPAKTEPHCTHKH JaHHOTO COeAHHEeHHA. IIpHMEHHTEJNbHO
K refp-xpomarorpadun ypasuenne (6.6) (cm. [18]) moxHO BHIO-
H3MEHHTB! ‘ :

. V=V KoV, 6.7)
’ Wm—m%b%cmmon.O mEvmum.wmxm nhﬁh%mﬁ qTo
RUUASI._\&\S. Am.mv

_—

Beanunna Kp CAYXET XxpoMaTorpadyHueckofdi XapakTepHCTHKOR
ﬂmo.ﬂwomumm—mzuﬂ BeIIECTB, ocoGeHHO Ha NepPBHX CTaJHAX Pa3BHTHA

- renp-kxpomatorpaduu. [TockoNbKy  onpeneadtb V: MOXHO JHUIb

npuGanxenno, Jlopan H Kuanangep [30], ocnoBHBasACe Ha TaKHX
e TEOPETHUECKHX COOGPaXKEHHAX, BBEAH BeJqHuHHY Koy

Nﬂﬁu”ﬁ\nld\ev\.d\h“ Am.wv

fiofcrasias BMecto V. ero suauenna u3 gopmyan (6.1), noayuu-
JK creayloniee COOTHOMIEHHE:

Kp= Q\nld\evxﬁ\nllﬂcv.

rae K, onpenenserca Kak gonas ofbeMa ress, IOCTYOHas JAS pac-
TBODEHHOTQ RBemiecTBa. B Hacrosmiee BpeMs ualle NOJb3YIOTCA
aMeHHO BeaHdHHOR Ki;. OHA He 34BHCHT OT CTENEHH CXKATHA Te-
Js, ¥ BCe OODBEMBI, KOTOphle HeOOXOAHMH 3HATh, 4TOObL PaccyH-
TaTh 3TY BEJHUHHAY, JELKO H3MEPHTb, .
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Paznuune mexay Kp u Ku, onpenejsiercss TeM, 4TO IPHHEMAIOT
3a HemonBHkHYl0 $asy. [Ipy onpeneaennn Kz, HemoAsxuOH da-
30fl cuHTalT Bech OoObeM, 3aHHUMaeMBblfi refeM, a NpH oOnpelgene-
HuH Kp #3 o6bema Teqd BRYHTAIOT 00BEM MATPHLAL

6.6. IPUMEHEHUE IEJIb-XPOMATOI'PA®UH

Kak yxe ropopunocs B pasi. 6.1, 3a nocnesnne Apa JecATHIe-
THA pacliipuiack 00JacTb IPHMEHEHHMS rejb-xpoMarorpadun B
GHOXUMHH (B YacTHOCTH, 3THM METOAOM CTaJH pasileATh BOLO-
pacTBOpDHMBE COCIMHEHHSA), 4 TAKKE B CHHTETHYECKOH Oprandye-
CKOM XHMHH H XHMHH noJuMepoB. Ilogpo6ao onucaTs Bce ofaacTH
‘NpHMEHEHHsI rejb-xpoMatorpauu B AaHHOH TIJiaBe NPAKTHUECKH
HeBO3MoxHo. M3 ToicAY cTaTell, MOCBAILEHHHIX 3TOH TeMe, MBI Bhl-
fepeM NHIIL HECKOJBKO H OMHMINEM TOJLKO HEKOTOphie HaHOosee
HHTepecHBle npuMepn. Donee nmoapobuyw  HHPOPMALHIO MOMKHO
HAaHTH B NepHOAHuYecKH nyOnuKyeMux ¢upmoR Pharmacia Fine
Chemicals, ¥ncana (Illeenusa) Oubaunorpaguueckux cnuckax (Li-
terature References) B GuaumorpaduueckoM paszgene Journal of
Chromatography (cm. [15]), B pykoBogersax [12, 17], o xoropbix
y¥e TOBOPHJOCH BHIIE, H B HeJaBHO oNyOJHKOBAHHOH MOHOrpa-
(HH, MOCBSAIIEHHOA XHJIKOCTHOH KOJOHOYHOR xpomarorpaduu [14].

6.6.1. OBECCOJIHBAHHE U TPYNNOBOE PA3JENEHHE

B reap-xpomMaTtorpa)ui IDPYNNOBHIM  pa3/elleHHEM Ha3bBAKT
TAKOH MNpoLecc, B XOAe KOTOPOrO BRICOKOMOJEKYJSADHHE cOedHHe-
HHA XOpOWID OTHEJAKTCA B BHEE ONHOH IPYNNel OT ApYyrofl rpyn-
0Bl — HH3KOMOJEKYAADHHX CcOeAHHEHHH, fonee TOHKOe pasjeieHHe
BHYTpH 00edx 3THX IpYyNI OpH 3TOM He Tpebyercs. BHICOKOMOJIe-
KyJspHBIE COe/lHHeHHS, HalpHMep O€JKH, HYKJEHHOBbIE KHCIOTHI
H T. [., BHXOOAT H3 KOJIOHKH €O CBOGOJHHM O06LEMOM 3J/I0€HTa
(Kzy paBHO Hau GJH3KO HYJIO), & HH3KOMOJEKYJSPHBE COELHHE-
RMA npouHee yAepxHBawTCeA (HX Ky 6aH3KO K eguHune). Ecan
HEH3KOMOJIEKYJIADHBIE COeJHHEHHM MPEeACTaBJAAIT co0OH HeopraHu-
YecKHe COJH HJH JPYTHe AHCCOIHHPYIOIIHe MPOJYKTH, TO IIpOIece
Ha3bIBAETCH BbiCaJHBAHHEM. BHCcaJHBaHHEM YacTO HeNpaBHJBHO
HAa3bIBAIOT pas3fie/ieHHe TAKHX HH3KOMOJEKYJNADHLIX COCAHHEHHH,
KOTOPHE He fIBAAIOTCA COJIAMH, HAIPHMED MOYEBHHBI, CaXapoB H Ap.

HHTepecHB# npuMep rpylnnoBOro  pasfeseHHs  TOKazay Ha
puc. 6.11. Xorst B onmte 5 0GbeM mpofsl cocTaBasa Goaee !z 06b-
eMa xpomartorpatuueckoro cjosi, moutH 99% remornobmua yAa-
J0Ch OCBOOOAHTE OT cosiH. Ilpu HeGonpmoMm  o6beMe npobh
(onut A) mpoucxopuio i0-gpatHoe pasfasaende fenka, a B yc-
JOBHSAX ONBITA A npH 3HAUHTENBHOM ofbeme npolbl CTeHeHb pas-

- GaBnenHus remorsobuna cocrasmsia Bcero 1,25, Jlas rpynnororo
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pasjefeHns BHCOKOMOJCKYARPHLIX  BEINECTB, HalpHMep OEaKoB,
HanGojee npHroausl cedanekcnl G-256 u (G-50, a Takxe GHorean
P-6. Has obeccoiHBanus COeIMHEHHI ¢ MEHBIIHMH MOJIEKY/IADPHEH-
MH MaccamM, HalpHMep MeNTHIOB, Hal0 NONOGpATh TaKOH redby
4TOOH COEJHHEHHE C OTHOCHTENLHO BLICOKOH MOJIEKYJAAPHOH Mac-
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Puc. 6.11. T'pynnosoe paspeneque Ha cedafexce G-25 reMornobuna (/) H XAOpHIA
N marpus (2) [19].
Kononka 4X85 cM; rean — cedagerc G-25; oSuwll o6pem xpomartorpadmieckoro cnos 1070 ma,

CKOPOCTh TIOTOKa 240 MA/4; npoda: a) [0 Ma pacrBopa, comepxammero no 100 Mr Kamaoro
KOMTCHeHT2, 6) 400 M pacTBopa, cojepmamsero 400 Mr reMordoOHHa H 4 I XJNOpHAA HATpHA.

COH 3/I0HPOBAJIOCh H3 KOJOHKH BMecTe ¢ OOBEMOM 3JIIOEHTA; paB-
HEM cBoGogHOMYy 00LeMy. B 3aBHCHMOCTH OT PA3MEPOB MOJEKY.T
AJS 3TOH IIedM MOXHO HCIOOJNB30BaTh cefagekcel G-25, G-15
G-10 u 6uorenu P-6 m P-2. Pekomenayemnbie pasmepn (06BeMEl)
npol ¥ pa3Mepsl KOJOHOK YKasaHs B pazl. 6.3.4.

Ecnn rpynmosoe pasjeneHHe IPOBOIAT NPH 3JIOHPOBAHHH JHC-
THAJHPOBAHHOR BOAOH, BO3MOXKHH Hemenarteabnble zhdexTH, a
HMEHHO 3aMas3jiHBaHHe H pacTeKaHHe 30H. [losToMy ayuuie BecTH

TENb-XPOMATOFPADHSH a3

TAKOE pasjlenenHe B cpeflle JeTYUero sjaeKTpoauta. Jlas cociinne-
HUH, pacTBOpHMBIX B ofsacTi 3naueHwii pH, cooTsercTByiOUmNX
KHCJBIM CpejaM, B KayecTBE CPelbl IIPUIOAHB YKCYCHAS HJAH MYy-
paBbuhas kucaora (0,01—0,2M), a ana coemHHeHHH, pacTBOpH-
MblX B LIGJOUHBIX ¢pejlax, — pacTBopw ammuaka (0,02 M) uau 61-
kap6onarta ammonns (0,01-—0,05M). [pynnosoe pasaeseHue HCIOML-
3YIOT BMECTO AHAJ/H3a, HAMPHMED JAs OTACACHHS MOTHMHUIHPOBAH-
HbIX GeNKOB OT HH3KOMOJIEKYJSADHEIX HPOJYKTOB PEAKLHH (focie
S-cynbhHpoBaHHS, aMEHOSTHIHPOBAHHA, AlETHAHPOBAHHS HJH IOC-
Jie BBELCHHs PaJHOAKTHBHOH METKH W T. A.). B nacrosiuee BpeMms
00€CCONHBAHME CTANO HACTOJBKO OOBIYHBIM  METOZOM, 4YTO B
IKCMEPHMEHTANBHON YaCTH cTaTelf, KAK MPABHAO, YKASHIBAIOT TOJb-
KO THN TeJis H cpefly H MHOT[a TAKXKe COOTHOLIeHHe 0§beMOB IIpo-
6Bl H CJI0A redd,

Ha ruapodunpHEIX ressx MOMHO PasfesnsiTh He TOJBKO PACTBO-
PB BBHICOKOMOJIEKYJAPHBIX COEAMHEHHH, HO H CYCNEH3HH KAeTOU-
Hbix uacTHl. Tak, ®puuosa u ap. [20] nokasanH, 4TO KJAETKH 3006-
HOMH JKeJesbl, HM(ATHUECKHX Y3J0B, CENE3eHKH H KOCTHOI'O MO3ra
MBIIIEH MOMKHO MpPONYCKAaTb 4Yepe3 KOJOHKH ¢ cedagekcom (G-25,
IpHYEM TOJABKO HeGoablias A0Js HX 06paTHMO y/iep:kusaercs., Ha
rejiax cepanekc G-25, G-50, cedaposa 4B u 6B MOKHO MOAHOCTHIO
OTAEJNHTb IPHTPOIHTH OT MX CCTCCTBCHHOR CpeAbl; BHIXOL SPHTPO-
UHTOB MPH 3TOM IIOYTH KOJHYECTBEHHHH, a CTeNeHb IeéMeJH3a co-
crapaser mensme 0,2% [27]. :

6.6.2. PPAKIIHMOHUPOBAHHE CMECEH

PpaKUHOHHPOBAHHE CMecell npeAcTaBageT cofofi  Gogee CJA0K-
HBIH MPUMED NPHMEHEHHS TeJb-XPOMAaTOrpaduH, 0COGEHHO TpH He-
GO/IbIIAX PA3NHUHAX B MOJEKYAADHBIX Maccax. Has agdertnsaoro
pasjenenHs HeoOXOAHMO NoAobpaTk TakoH renbp, 4ToGH BCE pasje-
JsieMble COCAHHEHHS NMOMAaJH B HHTEDBAT (DPaKIHOHHPOBAHHL,

Ha puc. 6.12 nokasan npuMmep paspgenenus cmecefl NMeNTHAOB
B AJHHHOH KoJoHKe c cedajekcom (G-100. ®parment N H3 cuiBo-
POTOMHOTO aJn6YMHHA 4eJOBEKa COCTOHT H3 TPeX MenTHIHBIX Ile-
neif, CBA3aHHKX JUCYAbOAIELIMH MocTHRaMH. Ilochie BoccTaHORMe-
HHfA, K4POOKCHMETHIHPOBAHHSY H MAaJICHAHPOBAHHSA 3TH TPH HENnTH/-
Hble LIENH pasfe/AaloTcA Ha KoAoHKe ¢ cedagexkcoMm G-100 B coot-
BETCTBAM C HX MOJEKyJsipHLIMH maccaMH. Ilemrum ITI-Huc copep-
HHT 162 aMHHOKHCAOTHBIX OcTaTKa, unenb 1-ACH — 88 ocratkoB u
uenes 11-Ana — 36 aMHHOKHCJIOTHEIX OCTATKOB.

"Ha pnc. 6.13 noxasauno pasgenende cmecH (gepMenToB Ha 6oJib-
mo# konouke. Comepxamaii katencuusl C, By u D skctpakt Ohiun-
el cesesenkH o6paGaThiBaJH CYyJb(ATOM AMMOHHS A0 CTENEHH Ha-
ceimends 0,65, Auanusopanum u pasaenann Ha cepanexce G-150.
TTonyuenuse MHKH. H COOTBETCTBYIONHE 3HAYEHHS AKTHBHOCTH dep-
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Pue. 6.12. Dpakunonupobanne Ha cepagexce G-100 cMecH nenTHaos, oBpazopas-
mefics W3 dparsentop N 4en0Bedeckora CHBOPOTOUHOrO aJbGYMHHA [OCAE BOCCTA-
HOBJIEHHS, KAPOOKCHMETHIHDOBAHHA H MajeHauposanua [28].

N » Koaouxs X250 cM; saioent — IM pacrsop GmxapoHaTa HATPHS, CKOPOCTh DOTOKA 12 Maju;
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Puc. 6.13. ®pakunonnpopanse Ha cedamexce G-150 skcrpakrta Gumbei cenesenks
_ nocAe oCaMAeHHs cyabdaTom aMMonus [47].
Konouka 1097 cm {V,=0100 mx); »nwenr —0,IM pacrBop aueraTa Hartpus ¢ poGapxofi

0,01% asnna RATPHA; BOCXOASMee SMIOKDOBARHE; CEOPOCTh NOTOKa 200 MA/4; npoGa — 65 N
BKCTpakTa; oTGop Ppakuufl kamawe 30 MHE; TemOeparypa XpoMarorpadaporaies 5°C; 06-
HOpYMeHHe — [Q TMOTACHIERHI) npH 280 m 410 mm, depMeHTATHBHAN AKTHBHOCTL: ! — Katencu-

: ga C (410 gx), 2 — kavencuna D {280 mm), 3 — Karencuna By (410 mm). - -

THIh-XPOMATO P AGHS .1
- MEHTA OTHOCHATCH K Kateuchiy € (mox, macca 100 000), KATenci-
- dy D (mon. macca 45000) u xatencuuy B, (Mox. macca 24 000),
~ OTi QepMenThl OHAH OKOHYATENbHO OCBOGOXASHH OT npuMecel
& MerozoM addunuok xpomatorpaduu [47].
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Puc. 6.14. Pasag/ierne nH3aTa A1ep KIeTOK 300HON Menesn TeJeHKA Ha cedagex-
ce G-150 B 4M pactRope ryaummurazpoxnopuga [41].

" Kononka 2X100 cM; smoar — 0,06M Tprclydep, pH 8 (0,0IM 3/TA, 0,I5M NaCl, 0,015M
BHTPAT HaTPHA); CXOPOCTE NOTOKa | Ma/emi-w; npola—3 WA /misara; oGheM oTlHpaeMEx
dpaxny® 2 umr, Bupeneaw: J - JHK, I ~ Geaxs.
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Prc. 6.15. Brugenenne JHK us Bacillus subiilis ua cedpapoze 4B [45].

Komonka 380 cwm: smoar —2 M pacTeOp xyopupa Hartpus# B 0,01 M pacTBope UHTpaTa HaT-
PHA; CKOPOCTH NOTOKA 24 MA/4; npoba — 15 Ma MeuenHOIo *H-THMHIHHOM JH30UMMHONG AM3ATaH
H3 2 T BAAXKAMX OGAKTEPHANBHLIX KJIETOK; OGDBEM orGupaeMbx ¢pakumit 10 mu; obmapyxe-
H4€ — No TOTAOUIERHIO NpPH 260 HM (/) M uHCAY HMIVALCOR B MHHYTY (2), Bmaenerm: [ -—
AHK, Ha — knetounane Geaxu, /76 — raapHLM 06pa30M AHIOIAM.

CHHTE3UPOBAHHBIM HYKJEHHOBHIM KHCJAOTAM CONYTCTBYIOT GeIKH.
Pasjennts Taxyio cMech AOBOJBHO CNOXHO, Tax Kak oT/eneHHe
Ge/IKOB He IO0/IKHO CONPOBOXKAATHCS ACNOJHMEPH3AUHCH HYKJIEHHO-
BHX KHCHOT. Ha pue. 6.14 mokasanm peayipraTh Bhmeserus JHK
H3 aRep KJEeTOK 306HOM JKeNesn TeJeHKa [41], nposenennoro B
cpene 4M pacrsopa ryannzEHrHApOXJIOpHAA, KOTOPHH JeHaTypUpY-
€T B COMIOOHAH3HDYeT GeNKH, He BHISHEBAH AECTPYKIHH BHCOKOMO-
Jgexyaspuoii JIHK, :
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B paf6ore [45] omucano Buaenenue 1-JHK uz Bacillus subti-
lis (puc. 6.15) Ha cedaposze 4B [45], B peaysbraTe 3/HOHPOBAHHSA
pacTBOpoM GONbINOM HOHHOA CH/IB aBropaM paGoTH yAasoch mo-
JYYHTL OTHOCHTEJBHO 4YHCTYIO BHICOKOMOJekyasapayio JIHK.

Tenb-xpoMmartorpagus (X} ¢ OpraHHYecKHMH pPaCTBOPHTENAME
B KayecTBe JKHAKHMX (a3 Bce IIHPe HCNOJAb3YeTCS B MAKPOMOJeRy-
JASAPHOA M OPraHHYECKOH XHMHPH KAk aHaJHTHYeCKHH M Kak mpena-

D....b

[

i 180 ma

Puc, 6.16. Paasenenne Mofenbuoli cmech Ha GHoGeAce SX-8 [35].

Koaokka 120X0,9 cM; copbeHT — Guobefc SX-8: smoent — Gensoun; oxo,_uon? NOTOKa 24,5 mafu;
npeta — 41 wr; O8HADYKeHHE — NO H3IMeHeHUID KO3(p@HMUHeHTa HpenoMieHHs Anp. Bhijene-

Hbl! | — TPHCTEAapHH, 2 — TPHKANDHAHKH, 3 — HOHameuuwnGeuson, 4 — Tpuaenuabenson, 5 — HO-
#uaGeHs0n, 6 — H-aMH/AGeH30A+Ha0aMHAGEH3ON, 7 — H-OYTHJAGEH30N, §— TOJYOJA, ¥ — METAROJ.

paTuBHu# Mmetod. IlpHMep aHaauTHueckoro PaKUHOHHPOBAHHA
CMeCH Ha MOJHCTHPOJM-AHBHHH/AGEH30ALHOM Treje II0KasaH Ha
puc. 6.16. Ha puc. 6.17 npHBemeHEl XpOMaTOrpaMMH, MOJyYeHHEIE'
NpH NpenapaTHBHOM pa3jeJleHHH  OJHFOMepoB cTHpoaa ofmeh
GopMyaB

CH,CH,CH,CH,— [CH,—CH—] .H

[
naIm

3m0aT A3 OCHOBHOH KONOHKH (pHc. 6.17,a) HenpepuBHO KOHIEHT-
PHPOBAJH H 3aKaUYHBAJH BO BCIOMOTATENBHYIQ KOJIOHKY MEHBIIEro
auamerpa. HMa pcnomorarenpHo#l Koaouku (puc. 6.17,6) ero BHOBBb
BO3BPALIAJAH B OCHOBHYI0 KOJOHKY. Takum cnocofoMm yaadock BEI-
AenHTh (PakuMH OTAEAbHHX OJHIOMEPOB CO CTEHEHBIO HOJIHMEpPH-
mmp::oawhox%mo.m.;&. . _ _
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Puc. 6.17. PasjeneAue CMeCH OJHTOCTHPOJCE NOCPENACTBOM  pPellHpPKYJASIHOHHON
XpOMaTOTPA(HE HA TOJIMCTHPOJBHOM reje (HPOAYKTE NOJHMEPH3AUHH CTHPOJA €
2% nvBHHHNOEH30JA) [IPH HERPEDHIBHOM KOHLEHTPHPODAHHE amoata [23].

Koaonka 200X5 cM; pacTBODHTENb — TeTparugpodypaH; cKopocTh MoToKa 200 Ma/a,
@ — Toc/ie NepBor0 NPONYCKasHHs Tepei OCHOBHYI) KOJOHKY; 6 — mocde l0-KpaTHoro KoM~
LeHTPHPOBAHEA H NPONYCKAHHA 4epes BCIOMOrATeJLHYI0 KOJMOHKY pasMepoM 200X1,5 cm; 8 —
nocle BTOPOre pasfeiedus B OoHOBHOH KOJIOHKe (A — CTeNneHb noJdHMeDH3aliuu).

6.6.3. ONPEOEJEHHE MOJEKYJASIPHBIX MACC

ITocne Toro xak asrophl paGotsi [44] nokasaas, uto mpu pas-
AeJIEHHH Ha TeAsX COEAHHENHs 3JIOHPYIOTCS B TOpsiJKe yOLIBAHHUS
HX MOJIEEYAAPHLIX MAacC, OB HAYATH TAYGOKHE HCCNEI0BAHHI Me-
XaHH3Ma DPasjieNeHHs MAaKPOMOJCKYJSIPHHX TPHPOAHBIX COEIHHe-
HHf, B TOM yHCie GeJKOB, NENTHAOB H [OJIHCAXAPHAOB, B Npouecce
rejib-xpoMarorpapud. OCHOBHBasiCh HA Pe3yJbTaTaX H3MepeHHd
00beMOB 3JI0HPOBAHHs [OJHCAXAPHAOB THIA JIEKCTPAHOB TPH Xpo-
matorpagur Ha cedanexce, I'panat u Daognn [22] Bnepshle BH-
BeJJH COOTHOLICHHE, COTJIACHO KOTODOMY OOBEM SAIOHPOBAHHA 3a-
BHCHT OT JorapadpMa Mojeryasaprofi maccul V./Vi~IlgM. Pag

25
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IPYrHX aBTOPOB, HCXOASl H3 Da3JHUYHLIX TEOPETHYECKHX Mojejef
reib-xpoMatorpadHs, BHBENH COOTHOLUEHHS MEXKAY XpomaTorpadu-
gyeckMMH xapakrepucturamu coeaunennit (V., Kp unn Kgp) A HX
MOJIEKYNIAPHHMHE MaccaMmi M.
Herepman w1 Musenp [13] cymmupoBaan B BHAe TaGJHIEL sde
pesyabTaTH, onySaHKoBaHHEC K 1966 r., H Ha OCHOBAHHHM aHaJ/IH3a
00
&0
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T T T
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o 3
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Puc. 6.18, CoOTHOUIEHHe MeXKAY MOJEKYIAPHHMU Maccamy H BesHYHRAME Kap npH
rein-xpoMarorpadus Ha cedapode 6B npu amonposanHn 6M pacTaopoM ryaHuAHH-
raapoxnopuna [6]. :
C nOMOMBK) MeToja HAMMCHBLIIHX KBAADATOR MONYHYEHO NXHefinoe coorHowenHe (WHCAa COOT-
BeTCTRYIOT GeNKaM H NenTHARAM, YKA34HHLM B Tada. 6.14).

pe3ybTaTos cOOCTBEHHLIX HaMepeHHH# BHIBEeJH MIHDHYECKOE COOT-
HOUleHHe, ONHCHBAKINEE [I0BeJeHHEe BHICOKOMOJEKYIAPHEX APHPOA-
HBIX COeIHHEHH#l mpM renp-xpoMmarorpadum Ha cedagekce:

logM=A-—-B({V V),

rie A u B —noctosnHbe BeanunHs (B paGote [13] maBel ux uwmc-
JIOBHE 3HAWYEHHs [/l KOHKPeTHHIX SKCIepHMeHTaJbHHX YCJIOBHH).
Ha uncaa crarel, IOCBAMICHBHX 3THM BompocaM, ocobo ynoMs:
HeM cTaTed Daapioca [1—3], B xorophx (oco6eHHO B craThe 1])
gHTaTeAh CMOXeT Ha#éiTH oueHb HeHHHE 3KCNEePHMEHTAIBHBIEC h_m.ﬁ.mc
JH H NPAKTHYCCKHEe YKAa3aHHA. ) E

Tatianya 614

Beaxu W mentHaH, HCNOAL30BAHHME KAaK KannGpoROuHbLIE COEXHHEHHH
NPpH oNpeNeNenHH MONEKYAAPHEX MACC METONOM TFelb-XpoMaTorpadiun
Ha cejapose 6B npu smorposannn 6M pACTBOPOM TyaHMHAWHrHApPOXAOpHpA® [6]

uz_wu Benox HAH OeNTHA : ﬂwwmﬁﬁw. Ko
1 | Tpancdepun 76 600 0,0758
2 | Cupoporousbii anbbyMun 68 000 0,1C24
3 | Karanasa ‘ 60 000 0,1144
4 | y-T'noByaun, H-uenn 55 000 0,1343
5 HAuanwit aap6yMUH 43 000 0,1769
6 CrunpToBad Aeruiporedasa (13 IE4eH:) 41 000 0, 17495
7 dochoruHala KpeaTHHHAA 40 000 0, 1875
8 XHMOTPHIOCHHOTEH 25 700 0,2380
9 | y-T'ao6yann, L-nens 23500 0,2673
10 MuornoGun 17 200 0,3218
11 | Temorao6un 15 500 0,3630
12 .E.m._,oxvos c 12 300 0,3763
13 | Tpuncws — CNBr1 9209 | 0,4893
14 | TpumessoBHft HArHOHTOP HA dACOTH AHMa 8400 0,5141
15 | Muorao6un — CNBrl - 8181 0,4960
16 | Llutoxpom ¢ — CNBr I 7733 0,5492
17 | Tpunmenn — CNBr 1 7536 0,5518
18 | Tpumcuu — CNBr [l 6533 0,56731
1% | Mnoraobuy — CNBr 11 6235 0,5784
20 Tmokaros C 3480 0,7021
21 Uncynus, B-uens 3400 0,7127
22 | Haroxpom ¢ — CNBr 11 2780 0,75679
23 Hueynun, A-nenp ) 2 340 1,7739
24 Duroxpom ¢ — CNBr 111 1780 0,8470
256 | Baumrpamux 1411 0,8563

LA onpegensaan xpoMmarorpadHpoBaHHeM CHHero NEKCTpaHa 2000; 5 onperenanH,. Lo-
Basasn TpedTodan E xpoMarorpadupyemoll npoSe. Bee Genaky BOCCTAHABJNBANH U Kaj0OKCH-

| MeTuapopadd; —CNBr -— dparMent $eAKs, ROAYUEHEBE NOCAe DACINSINIEHHA €ro LHanGpo-
- MHIOM,
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TEAL-XPOMA TGO P ALY Ao

OzHaKko HEKOTOpHE MAaKPOMOJEKYJAbl B MPOLECCE FeNh-XpOMAaTo-
rpathHpOBaHMA BeAyT ceGf AHOMAJIbHO H He MOJUHHANITCA YKa3aH-
HOMY cooTHOLleHHI0. Takue OTRAOHeHHs HaGMIOLANHCh, B 4aCTHO-
CTH, IIPH pasfelieHnH Ha cepajfekce GEJKOB C CHJIBHO aCHMMETPHIY-

HHIMH MOJIEKYJAaMH H HEKOTODHIX TJHKONpoTeHHOB. Kak mokaszal:

Hesnacon [10], 3TH aHOMa/JHH MOMKHO CYUIECTBEHHO YMEHBUIHTE.
UIH Jaxe H30eKaTk MX, eclH BecTH XpoMmarorpadHpoBanHe B JHC-
copHHpymlomedl cpefe 6M pacTBOpa TYaHHIHHTHAPOXJAOPHAA HA ce-
¢apose 6B.

B raba. 6.14 pgaH cnucoxk 6enkoB, HCNOAb30BaHHHIX DBpaficom
H Kpuuronom [6] ans xanuGposBkn sanoanennoit cedaposzoii 6B
KOJICHKH TIpH 9JjoHpoBaHKK 6M pacTBOpPOM TyaHWAHHIHIPOXJEOPH-
Aa, a Ha pHc. 6.18 nokaszana KpHBas 3aBHCEMOCTH Ig M aor Kay.

Ilpu onpegeneHun ¢ NpHMEHEHHEM refb-XxpoMaTorpadHu paHee
HEM3BECTHLIX MOJIEKYJAPHHX Macc cjaeilyeT MOMHUTh, UTO NOJYYEH-
HHE 3HAYEHHA MOJEKYJSAPHHX MAacC ABIAKTCA JHIUb OpHGAHKEH-
HEIMH H HX He00XOAMMO TOATBEPAMTh ¢ NOMOILBIO APYroro HesaBH-
CHMOTO MeTOja, HampHMep yabTpaueHTpH¢pyruposarus. Onpesensan
MOJEKYJAPHEE MAaCChl METOIOM Telib-XpOMatorpadHu, Bceraa cie-
AyeT NMPOBOAUTL KaJHOpPOBKY IPH A&HHBIX JKCMCPHMEHTAJABHBIX Y-
JIOBHAX HA HECKOALKHX COEIHHEHHAX NOA0GHOID e THIA ¢ pas-
JHYHBIMH, HO 3apaHee H3BeCTHHIMH MOJEKYJSPHEIMH MaccaMH.

Camoe GOJBIIOE TPEHMYLIECTBO ONPEASJNEHHS MOJeKYJAADHOR
MacCH METOAOM Tesb-XpoMaTorpagHH — OTCYTCTBHE HeOOXOZHMO-
CTH B THIATEJBHOH OYHCTKE HccaellyeMorc coelHHedHs. Camoe
CJOKHOE B ITOM  Cayvae nofobpaTh npHeMJeMHH MeToA OOHapy-
skeHus (HampuMep, MeTo] onpeaeacHHs (EPMEHTATHBHOH aKTHBHO-
CTHHT. I.).
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