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€HOr0 JIMCTa Yepe3 KOJIOHKY,




OcCHOBHbIE@ BUAbl XpOoMaTorpachum

Xpomarorpadguss - (PU3HMKO-XUMHYECKHM TMPOLECC, OCHOBAaHHBIM HAa MHOTOKPaTHOM
MOBTOPEHUH AaKTOB COPOIMHW W JE€COPOIMH BEMIECTBA MPU NEPEMENICHHUU €ro B TIOTOKE
MOJIBUKHOM (ha3bl BIOJIb HEMOABUKHOTO COPOEHTA.

B kauectBe HemoABMKHOW (ha3bl HUCHOJB3YIOT TBEpible (WKW TBEpA0OOpa3HbBIE) Tella U
KUJIKOCTH.

B cooTBeTCTBUU ¢ arperarHbiM COCTOSIHUEM ITOABMKHOM M HEMOABMKHOM (a3 pasziudaroT
CICAYIOIIME BUIbI XpoMaTorpauu:

1) razoBas xpomarorpadus (razo-aacopOUMOHHAs U Ta30-KUIKOCTHAs)

3) )KUIKOCTHAs XpoMarorpadus

6) cBepxkpuTruueckas (arouHas XxpoMaTorpadus




FfasoBan xpomarorpadpus

['azoBass xpomarorpadgusi — pPa3HOBUAHOCTh XpomaTorpaduu, MeTO.
pa3feaeHusl JIETYYMX KOMIIOHEHTOB, NPHU KOTOPOM MOABHXKHOM (Pa3on
CIYy>KAT  MHEPTHBIM ra3  (ra3-HOCHTEJb), MOPOTCKAIOIIMNA  Yepes
HENOABMKHYIO (ha3y ¢ OONBIION MOBEPXHOCTHIO. B KauecTBE MOJBHKHOU
(ba3bl MCHOJNB3YIOT BOJIOPOJ, TE€JIMi, a30T, aprOH, YIJIEKMCIbIA ra3. I'as-
HOCUTEJIb HE pearupyeT C HENOABWXKHOM (ha3ol M pas3aeisieMbIMHU
BEILIECTBAMMU.

Paznuuaror razo-tBEpaoda3Hyro 1 ra30-KHUIKOCTHYIO XpoMaTorpaguio.
B nepBoM ciaydae HEHNOJABHMXKHOM (a3oi SBISACTCS TBEPABIM HOCHUTEIb
(CuMKareinb, Yroiab, OKCHJ aJIOMHUHHUS), BO BTOPOM — JKHMIKOCTb,

HaHECEHHAY Ha ITIOBCPXHOCTb HHCPTHOI'O HOCUTCJIA.
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FfasoBan xpomarorpadpus

Ty1aBHBIM PUOOPOM /1JI51 ITOI'0 METOAA UCCJICA0OBAHUN ABJISAETCHA Ia30BbIN
xpomarorpad (Puc. 1).
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FazoBas xpomartorpadusa
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PUcCyHoOK 2 - XpomMaTorpamma




FasoBasi xpomatorpagpus

Pucynok 3 — Turbl

KOJIOHOK.
d — Hacag0ouyHas
c“usn{ KOJIOHKA;
, 6 — MHKpOHAcaJO4Hasl
KOJIOHKA,;
B — KauaJIsipHas
KOJIOHKA.




FasoBbi Xxpomatorpad
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FfasoBan xpomarorpadpus

HwkHWid npegen JInHellHbIA Anana3oH (oTHoLWeHWe

O6nacre
AETEKTUPOBaHWNA, HaWbONbLUIEro CogepKaHnA
NPUMEeHeHus
nr BellecTBa K HaMeHbLUEeMy)
AetekTop
no TeNnonpoBOAHOCTH Bce BewlecTBa 10 104
(xaTapomeTp)
Bce Buabl
MnhaMeHHO-MOHU3ALUOHHBIA
etektop (MN) OpraHn4yeckunx 100 106
A P BeLlecTs
BeulecTsa,
TepMOUOHHbIW AETEKTO
P (‘MA)A P cojepxaline asor 1-10 103-104
1 ¢ocdop
Beulecrsa,
[leTekTop 3NeKTPOHHOro coaepxaiiue 0.001-1.0 102
3axsarta (334) cepy. ranoreH
N asoT
Beulecrsa,
MnaMeHHO-pOTOMETPUYECKUIA o
eTexTop (M) coAepxalLiune cepy 100 103-105




FfasoBan xpomarorpadpus

Cdepbl npuMeHeHUA
Hcnonp30BaHre Tra30BbIX XpoMarorpadoB akTyalbHO B Pa3IMYHBIX ITPOMBIILICHHBIX

OTpacysixX, MEIUIIUHE U KPUMUHAJIUCTHUKE.
C nmomoIpo Takux xpomaTorpadoB 0ObIYHO UCCIEAYIOT:

IIpoayKThl TOpeHUs. AHAINU3y MOTYT MOJIBEPraThCs NPOIAYKTHI TOPEHUS, 00pa30BaBIIMECS MIPH
MCTIOJIb30BAaHUU TOTUIVMBA PA3JIMYHBIX BUJIOB.

Pe3ynbraThl pabOTHl IIPOMBIILICHHBIX MEYEH, TOMOYHBIX MPUOOPOB, MAPOIE€HEPATOPOB U T. .
ITocpenctBoM razoBoro xpomarorpada MOXKHO aHaAJIUM3UPOBAaTh M KOHTPOJHUPOBATH
pe3ynbTaThl padOThl TEXHUYSCKOTO 000PYIOBAHHUS.

CoctaB Bo3ayxa. OOBIYHO HCCIEAYIOT BO3AYX B PYIHHKAaX, CKJIAJACKHUX M IPOMBIIIJICHHBIX
[TIOMEIICHUAX.

Menukamentsl. Peub ujger o0 aHanu3e KOJIMYECTBEHHOTO M KAaue€CTBEHHOTO COCTaBa

JICKAPpCTBCHHBIX CPCACTB.




XuakocTHas xpomaTtorpacdpua

KuakocrHasa xpomarorpadusi - METOH pa3aeliCHUs, UACHTU(DUKAIIIM,
KOJIMYECTBEHHOI'O OIIPEACICHUS M (PU3NKO-XMMHUYECKOIr0 HMCCIICI0BAHMS
BEIIECTB; BHJ Xpomarorpaduu, B KOTOPOM B Ka4e€CTBE MOABHKHOM (Da3bl
(2JIFOEHTA) UCIOJIB3YETCS JKUJIKOCT.

[IpennokxeHO HECKOJIBKO ACCSATKOB METOAOB M BAapUAHTOB >KHJIKOCTHOM
xpomaTtorpauu, KOTOpPbIE IO3BOJSIOT Pa3JeNisiTh CMECH COCIUHECHUN C
MOJICKYJISIpHBIMH MaccaMu OT S50 10 HECKONBKHX MHUJUIMOHOB, BKJIHOYAS
M30MEpHhI (B TOM YHUCJIE ONTHYECKHE), MAKPOMOJEKYJbl CUHTETUUYECKHUX H
OMOIIOJIMMEPOB, HOHBI, CTAOWJIBHBIC paJWKabl, BUPYCbl W JIPYTHE

MHUKPOYACTHUIIBI.




XuakocTHas xpomaTtorpacdpua

[To MmexaHu3My paszeneHus BBIICISIOT CIASAYIOIINE OCHOBHBIE METOIBI KUJIKOCTHOM XpoMaTorpaduu:
aJCOPOLMOHHBINA - pa3/ieJIecHUe MPOUCXOAUT 3a CUET Pa3IUYHON ancopOMpPyeMOCTH KOMIIOHEHTOB CMECH Ha

MTOBEPXHOCTH TBEPIOTO Teja (aacopOeHTa);

pacnpeaeJuTebHBIN - pa3aelicHue 3a CUET Pa3INIHON PAaCTBOPHUMOCTH B IIEHKE KUAKOM (ha3bl, HAHECEHHOU Ha
IIOBEPXHOCTH TBEPIOTO HOCUTEIS;

HOHOOOMEeHHBII (MOHHBIN, HOH-TIAPHBIN) - 32 CUET PA3IUYHON CIIOCOOHOCTH pa3/esieMbIX HOHOB B PacTBOpE K
MOHHOMY OOMEHY C HOHUTOM - HEMOJABMXHOM (pa3oi;

IKCKJIIO3UOHHBIA  (MOJICKYISIPHO-CUTOBBIN, Telb-(OUIBTPAIMOHHBIN, Telb-IPOHUKAIOIINM) - pasleleHue
MaKpOMOJIEKYJ MOJMMEPOB, a TAK)KE MaJIbIX MOJEKYJI U MOHOB 3a CUET Pa3jIMYHbIX Pa3MEPOB WA (OPMBI U
CIIOCOOHOCTH MPOHUKATH B TOPhl HEMOHOTEHHOTO TeJIsl - HEMOJABMXHOM (Da3bl;

appunnblii  (Ouocneruduueckuit) - paszaecieHue OHOJOTUYECKH AaKTUBHBIX COCIUHEHUW 3a  CUér
onocnenupuueckux B3auMOACHCTBUN ¢ KOMIUIEMEHTAPHBIMU COPOLIMOHHBIMU LIEHTPAMU HEMOJIBMXKHOU (a3bl;

JMTaHA000MEHHBbIH - pa3leieHue 3a CuU€T pa3IMYHONM CHOCOOHOCTH pasleisieMblX COEIWHEHUUA K
KOMIUIEKCOOOPa30BaHMIO C KATHOHAMU METAJUIOB WU (DyHKIIMOHAIBHBIMY TPYTIIIaMU HETTOABUKHOM (asbl;

XHPAJbHBbIA (3HAHTUOCEJEKTUBHBIN) - pa3leJIeHUEe SHAHTHOMEPOB 3a CUET B3aMMOJACHCTBUS C XHUPaJbHBIMU

rpynnaMyi HEMOJABUKHOW WJTU TIOJIBM>KHOM (pa3bl, a TaKkKe P APYTHX METO/OB.




XuakocTHas xpomaTtorpacdpua

Pa6oTa usokpatuuyeckoro xpomarorpada

Beoa o6pa3sua




XuakocTHas xpomaTtorpacdpua

N3oKpaTuyeckuu
XpomaTtorpad




XuakocTHas xpomaTtorpacdpua

PaboTa rpagueHTHOro xpomartorpada




XuakocTHas xpomaTtorpacdpua

pagueHTHbIN XpomaTorpad

Lucjan Il




XuakocTHas xpomaTtorpacdpua

Cdepbl mpuMeHeHUs
BricokoadpekTuBHas JKUAKOCTHAS XpoMaTorpadus UCIOIb3YyeTCs:

B OMOJIOTUH M OMOTEXHOJIOTUM (B TOM YMCIIE MIPU paciIu(PpoBKe TeHOMAa YEJI0BEKa, PEIICHUH 3a]1a4
MIPOTEOMUKH, ITENTUIOMUKH, META0OJIOMUKH );

B MeEIMIMHE (HampuMep, Uil paHHEH JAMarHOCTUMKM 3a00J€BaHUN C  HUCIMOJb30BaHUEM
OMOXMMHUYECKUX MApKEPOB);

B (papmaneBTHKE MpPU CO3/IaHUM HOBBIX JIEKAPCTB W AHAIM3€ HMX YUCTOTHI (B TOM YMCIIE
SHAHTUOMEPHON);

B CyJ1IcOHO-MEIUIIMHCKUX DKCIIEPTU3aX;

B KOHTPOJIE OKPY>KaroIIel Cpelbl U MPOMBIIUICHHBIX BHIOPOCOB, TEXHOJOTHYECKUX MPOIIECCOB U
KayecTBa MPOAYKIMU B XHUMHUYECKOM, HEPYTEXUMHUYECKOW, MUIIEBOM, MHUKPOOHOJIOTHYECKOM
MPOMBINIIEHHOCTH;

IMPCIAPATUBHYIO KUIAKOCTHYIO XpOMaTOI‘pa(l)I/IIO HCITOJBb3YIOT AJIsI BBIACIICHUA U OYUCTKH MHOI'MX

(V3

HUPOJHBIX M CHHTETUYECKHX BEIIECTB, B TOM YHUCJE OMOJOTHYECKU
pycoB (rputina, 3H1edanuTa 1 Jp.), OCIKOB U MOJUMNCITH/IOB,;




CBepxKputTuyHasa damougHas xpomartorpadbuna

Ceepxkputnueckas ¢uronaHas xpomarorpadpus (COX) — Bun
AIIOCHTHOM XpoMarorpauu, B KOTOPOHM B Kad€CTBE OCHOBHOIO
KOMIIOHEHTa MOABMKHOM  (ha3bl HMCIOJB3YETCS  BEIIECTBO B
CBEPXKPUTHYECKOM HJIM OKOJIOKPUTHYECKOM COCTOSIHHH.

B cBepxkputmueckor (QmrougHon xpomarorpaduu  (CDX)
MOABWKHOM (Pa30M CIIYKUT CBEPXKPUTHUYECCKHUM (DIIFOU] — BEIIESCTBO,
HaXONAIIEECs] B CBEPXKPUTUUECKOM COCTOSHUM W HMEIOIIEE
oKa3zaTeard, MPOMEKYTOUHBIE MEX]Y XapaKTEpHUCTUKAMH TIa30B U
KUJKOCTEH, Onaroaaps TOMY, 4YTO HaXOJMTCS MPU TaK Ha3bIBA€MOM

KPUTHYECKOM TEMIIEpaType W KPUTHYECKOM JaBjieHHUW. HaumOonee

ml(HBIMI/I XapaKTEpPUCTUKAMH HCHOJB3YEMBIX B X
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CBepxKputuuHas pawoupHana xpomartorpacpuna

XapaktepucTtuka | [a3bl Ceepxkputuyeckme | 2KUOKOCTH
ononabl
[TnoTHOCTL, T/
3 0,6 1073-2 1073 02-05 0,6-2
CM
BA3KkocTb
= —4_a 44 -4 _n 104 -2_2 10-2
(ch - ©) 11077-310 1107-310 0,210™-3 10
KoathduuueHT
ancdy3un, cm?/ | 061022103 | 06-103-210~3 | 06102-2 1073
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CBepxKputuuHas pawoupHana xpomartorpacpuna

brnaromapst toMy, uro C®X o0benuHUIA NPEUMYIIECTBA Ta30BOM U
AKUJIKOCTHOW Xpomarorpauv, OHa OCOOEHHO TMOJIE3HA IPU YCTAHOBJICHUUU
COEJIMHEHUM, KOTOPBIE HE MOTYT OBITh ONPEACICHBI HA Ta30BOM, HU KUJKOCTHOU
xpomartorpapuei. 9To, ¢ OAHONW CTOPOHBI, HEJIETYUYHE BEIIECTBA, KOTOPHIC HE
MOTYT HUCHapATbCA 0€3 Pa3JIOXKEHUs, W, C JPYrol CTOPOHBI, BEIIECTBA, HE
coliepKalue (PyHKIIMOHAIBHBIX TPYIN W, CIEI0BATEIBLHO, HE HAOIIME CHUTHAJ
Opyd  HUCMOJb30BAaHUM  OOBIYHBIX  JJISI  JKMJKOCTHOM  XpomaTrorpadpuu
CIIEKTPOCKOIIMYECKUX WU DIIEKTPOXUMUUYECKUX JETEKTOPOB.




CBepxKputuuHas pawoupHana xpomartorpacpuna

IIpumepoB npuMeHeHuss COX s ONpEACIICHUS HEICTYy4YnX
BEIIECTB C OTHOCUTEJIBHO BBICOKOM MOJIEKYISIPHOU MacCCOM
IOCTAaTOYHO MHOIO YK€ B Hacrosmiee Bpema. C €€ NOMOIIBIO
3((HEKTUBHO AHAIM3UPYIOTCS MHOTHE IPUPOAHBIE IPOAYKTHI,
J€KapCTBa,  IHINEBBIE  MPOAYKTHI,  MOBEPXHOCTHO-AKTUBHBIEC
BEIIIECTBA, ITOJUMEDPHI, ChIpast HE(YTh U NPOAYKTHI €€ NMEPEepadOTKU U
MHOTHE IPYTUE OOBEKTHI.




BoiBOA

Jlrnama3zoH IpUMEHEHHS XpoMaTOrpauIECKUX METOJ0B OIPOMEH:
oT a”aimu3a armocdepnl miaHeT COJIHEYHOM CUCTEMBI IO TOJHOTO
aHAJIM3a COAECPKUMOIO OJTHOM KUBOU KIIETKHU.

HCKITIOYUTENBHYIO POJIb XpoMarorpapusi UTpacT B XUMHYECKOU,

He()TEXUMMYECKOM, Ta30BOM, IUIIECBOM, IIEIIOI03HO-OyYMaKHONU M
MHOTHX JAPYITHMX OTPACIAX MNPOMBIINUIEHHOCTH, IIPEXKIE BCETO B
TEXHOJOTMYECKOM KOHTPOJIEC MW IOAJAECPKAHWM  OITHMAJbHOIO
peXKHMMa IIPOU3BOJICTBA, B KOHTPOJIE MCXOJHOIO ChIPhbS M KayeCTBa
rOTOBOM MOPOAYKILMH, aHaJIM3€ Ta30BbIX M BOJHBIX COPOCOB

IPOU3BOJICTRA.




BoiBOA

Ha «xaxngom w3 150 kpynHbeix 3aBogoB B Poccum B
TEXHOJIOTUYECKOM KOHTPOJIE MOCTOSTHHO PyHKIIMOHUPYIOT OT 100 10
600 razoBbIx xpoMaTorpagdos.

ThiCUM Ta30BBIX, KHUAKOCTHBIX M HOHHBIX XpomMaTorpagosn

SKCILTYaTUPYIOTCS B nadopaTopusIX ['occananmmananzopa,
OKOJOTMYECKHUX IIEHTPAaX, TOKCUKOJOTHYECKUX Ja00paTopusiax, U Tak
naee.

Benuko ~ 3HadeHHe — XpoMmarorpaUuecKuXx  METOJO0B B
re€OoJIOrOpa3BEKEe, B YACTHOCTH, B TIIOMCKE TAa30HOCHBIX U

HE()TEHOCHBIX PETHOHOB KaKk Ha Cyme, TaKk W B  MOpPSX,

’ MECTOPOKIEHUM MOJIE3HBIX MCKOIAeMBIX. Bce qame_




