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MNoabiienwe TpeGOBAHWA K KaYecTay NWTEEB0R BOAL ONpeasnAeT HeobxoauMocTe pazpatoTen
HOBLIX METOAO0BE W METOOWK aHannia, NO3IBONAKLWIL HAOexHD onpenfenATe KAYECTEEHHBIA W KONKYE-
CTBEHHLIA COCTAR NPMCYTCTEYIOWIAX B BOOE TEXHOTEHHEIX W NRWDOOHBX COBQuHEHNA, UJHFI!‘JKHE nepc-
NEKTHEL CBA3AHEI 8 3TOM NNase C ¥POMETOrpadrel © MCNDNLIDBAHWEM BLICOKDAPPEKTHEHRIX Ka-
MANNADHEX KONOHOK W YHUBEPRCANLHEX CENEKTHEHBIX JeTeKTOR0a MKl 1x komBuHauwi, B oBaope ob-

CYXOANTCH AOCTUXKEHNA BOIMOKHOCTER ra3osoi xpomMarorpapun c

PARINVYHBIM OETEKTUPDDEAHAEM

NpW asanuae 800s 33 NOCNEOHWE MLl W NEPCNeKTHELI aTOMHO—3MUCCHOHHOID AETEKTHDOBAHWA B

AToR obnacTy

Bowxpaeea Mapraputa I0poeaHa — MHXEHED
LLAKKE MY «Ydapoaoxkauans, acnupant
kadeaps Guancn Ybumokoro rocygapcTeeH-
HOIro HedTAHOTO TEXHUHECKOTD YHHBEPCHTETA.

O6nacTe HAYYHBIX MHTEPECOB — ra3oaas
xpomaTorpacdus OprasudecKux CoeaMHeHA.

Anup B wﬁnunmﬂ

l.l,hmuunn nnm Fazsn3oeHa — HAYanNeHWK
nmana xpomartorpaduu LAKKE MY «¥daso-
AOKaHANs, KAHAMAAT XMMUYECKUX HaYK. 3

06NACTe HAYYHBIX MHTEPECOB ~ IFO'HHTDTDH-
¢ua, AaHANWI MUKDONpUMECER.

urupﬁ-um 1Dﬂrlyﬁnumuuﬂ 11 naobpere-
HWA. :

AMH3 00 BERTOB OHPVIRAIOLLET Cpeilbl, B 4acT-
HOCTH BOOOHCTOYHUKOB 1 TINT LEBOH BOALIL, ARIHET-
CHOOAHHM M3 Hanboiee pAaIBHBAIOLILINKCH HallpaB-

Aenil aHanTHIeckoi xusion [puyiimoil aTosy

CAVEHT HEOGXOIMOCTh KAYECTBEHHON 1 KoJIHYe-
CTBEHHOI PETHCTPALMH CAMBIX Pa3HOODPAIHBIN 110
npupote coejgiHenini. Kpome Toro, cpea opramfn-
YeCKHX BELLECTHB TEXHOTEHHOro NMPOoMCXOHIeHIA
MOTYT OKA3aTLCA 1 TAKHE, [TPeeibHO JoNyCTHMbIe
KOHLIEHTPALLH KOTOPLIX HACTONBKO MAJEL 4TO 3i-
PHKCHPOBATH MX YIAETCA TOMLKO B PEay/IbTaTe MpH-
MEHEHHSA CITEUHATBHBIX METOA0B aHanH3a [ 1-4].
HoBble MeTO/I! H coBpeMentbie Tpubopb gocTa-

Kautop Jlee Mcaaxoewy — TEXHWYECKWA
AupexkTop MY «¥dasongokanans, KaHguaaTt
TEXHWYECKME HAYK. pi

OBnacTs HayYHsIX MHTEPEcoR — BOAOCHAG-
MeHue, TEXHONOrWS BOAONOArOTOBKM.

nmp 35 urﬁnunuuli

Kantop Esrexwii Aﬁpauﬂm SasemyoLMiA
kadeapoi dpuankd YPHUMCKOro rocyaaptraeH-
HOro HedTAHOMD TEXHWYECKOro YHHBEPCHUTETa,
AOKTOP XMMHUYECKHX Hayk, npodeccop.

O6nacTb Hay4HbiX MHTEpPecoR — duanyeckan
OpraHvHYecKan XHMNA, HISH‘I‘GIII XHMWA.

Asvap Gonee 400 HayvHeiX paboT, B T.4.
Gonee 100 aETOPCKWUX CAMOETENLCTE W NATEH-
T0B, 12 MmoHOTpadmi.

TOUHO HHPORO MCTIOALIVIOTOR [ AHAH3Ee Kade-
CTREA MUTHEROH BOALL 1 BOALI BOAOHCTOYHITEOB, YTO
HAULAO OTPAKCHHE KdK B HOPMATHBHO-TEXHHYECKOH
porvMenTauinn |5- 15]. Tak v B nyGukauns oGaop-
Horo xaparTtepa |16- 18]

Baarofapa M3secTHBIM [PEHMY ILECTBaM. BaA-
HEHIIAM B3 KOTOPLIX ABTAETCA VHHEC POATBHOCTh.
xpomartorpadia npuobpetaet see Hoabliee 3HAYEHHE
Cpean METOA0E ONPeaeTeHHA OPraHHYeC RIR CoeLi-
HEHHI TEXHOTEHHOTO H N PHPOIHOTO TIPOHMC KO IEHHH,
NPHCYTCTBYIOLMX B BOJOHCTOUHMEAX U MHTLEBOR
Boze. B nocaemime rojibl J0CTHIHYTA BhlcOKaA sthek-
THBHUCTb PA3IENEHHA MHOTOKOMIIOHEHTHEIX CMeCei
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33 CYET HCTOIb30BAHHA KANMUTAPHBIX KOJIOHOK ©
PATHYHEIMH HENOABHKHBIMHA HIAKHMH (Qazamu,
AKTyanbHol ABNAETCA B pa3paboTka crocoloB AeTek-
THPOBAHWA, YTTPOLAKULHY HACHTHOHEALI0 1 KOUTH-
HECTEEHHOE ONTpeJeTeHHE KOMIDHEHTOR.

B of30pe HaMIl paceMOTPeHbl BO3MOAHOCTH HC-
NOILIDBAHIA PASTHYHBIX AETEKTOPOB B8 HIEHTH-
¢IHHEI LHH 1 ROIHYEeCTBEHHOIO ONpeaeeHIIA opra-
HHYECKHX 3ar pAsHUTe el Bo/kI.

[Mpu onpeaenedny npuMeceii 8 Boge Hanbonee
ILHPOKOE NPHMEHEHHE MOIYYHIN CIeAVIOLIHE Fa3o-
XpoMaTtorpagHyeckie 1eTeRTophI!

¥ NaMeHHO-HOHH3AUMOHHLIN eTeRTop:

*  OETERTOR SIeRTPOHHOMO 3axXBaTa;

*  TepPMOHOHHBIL AeTeRTOD:

* IaMeHHo-oTOMETPHYECKHIT AeTeKTOp:

*  hOTOHOHHIALMOHHBIH JETERTOD:

*  MAacC-CeNeKTHBHLIT CTeRTOP;

*  AETEKTOp MHppakpacHoi CHeKTPOCKONHNT ©
npeofipasopanies Ovphe:

*  ATOMHO-3MHCCHOHHKIN AeTERTOR.

OCHOBHBIE XapakTe PHCTHRH AETEKTOPOB A0CTa-
TouHO noApolHo onHeans [ 18 -24). Oanako 1A apa-
JIH3a KOMMOHEHTOB NMpUMeceii. cogepamixes B
BOME. HEOOXOIMMO VHITTBIBA TS PHA AOMOMHN TE ThHbIX
hakTopos, cERAIAHHLIX co cnelnduroil anataa
MHEPOROHUEHTPALI KOMITOHEeNTOB B pashanien-
HBIX BOAHBIX PACTBOPAX,

Hivke npneegeHbl KpaTeHe XapakTepHcTHEN
K0T H3 AeTCRTOPoB 1 00CVHEACHLD BOAMOAHBIC
O0IACTH HX [IPHMEHEHITA AJTH AHAIEA BO/IL] B CHETe-
ME BOJIONOANOTOBKN 1 oDecie YeHIA MHTLEBoI BoAoii.

Inamenno-noHR3aHOHNLLE geTekTop ([TH/])

ITOT AETEKTOP NPOCT N0 KOHCTPYRLMK, o61aaaeT
MateiM pafoqns ofLeMon i ManToil HHepUNOHHOC -
Thi0. HE3HAYMHTE/IBHO PEATHPYET HA HAMEHEeHIA Ve -
JOBHI{ SKCAEPIMEHTA (PACXO/ FA3a -HOCHTENH, TEM-
neparyvpa, aasaenue). [N o6.1agaeT spicokoil uys-
CTEBUTENBHOCTBIO H HIHPORITY AHHAMHYECKHM A1a-
MA30HOM — JHANA30HOM OTKAN KA H KOHUEHTPALLID
KOMOOHEHTA, TPH KOTOPOM IETEKTOR MOMeT 1aTh
TOYHOE KOAHYECTBEHHOE (MTPeIETeHIE . YTO ARTAET -
CA BAKHLIM YCITOBHEM NPH oNpeilene it cojepa-
HUA OPraHHYeckiy BEIECTE B CAMEHON 1X cMecH
[19. 21, 22|. Brarojaps ykasaHHbIM NPeHMYLLe-
craam [MH/1umporo inenonsayeten s anannse opra-
HITHECKIX 3arpAIHNTe el Boast | 18], C apyroii cTo-
POHBL B BOJAOPOIHOM TLIaMeHn ropenkin MU xopo-
L0 HOHHANPYeTCA SolbHIMHCTBO OPraHYecKis co-
exunenit. [Mosromy ma-3a oaHHakoBoll yyBCTBIL-
TEALHOCTH JIETEKTOPA KO BCEM COEIMHEHHAM, COep-
mammm A3k C - H, npu nposeaeHum anatisa on-
peieleHHOrO COeANHEHHA B CNOMHON MaTpHue ofi-
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paaua yHusepeaidbHOCTh [THI MoMXeT 0Ka3aTheA ero
HEJOCTATROM H3-33 OTHANKA HA NPAKTHYECKH JTH-
Gble KOMIOHEHTSI, BXOAALE B eMeck [23. 24). [Mpu
paboTe ¢ [TH]] HeoBxoanmo Takke YUNTBIBATE, YTO
MOMERYIBL C MAJTLIM COQePHRAHHEM CBA3EI vIepon
— BOAOPOI. HANPUMER HMEKLLLIEEe B MOJIEKVIIe reTe-
POATOME (OAUTANOTEHMe TAHBL, TOMNTraforeHGeH -
307TBLH AP, ). XAPAKTEPHIVIOTCH HEBLICOKHM VPOBHEM
CHTHAA HA XpoMaTorpamme. Tesm He MeHee Muorie
rasoxpoMatTorpadiieckite METOIMEN C MCN0TL30BA -
Hitem [MH ctanaaprHaupoBaHs! fUTA aHATHEA [1H-
THEBRIX 1 NOBEPXHOCTHRIX BOA B PASHEIX CTpaHAX
H PETHOHAX: CTAHIAPTEl MEAIVHAPOIHON Opramm-
Jaunu no crangaprasannn (MCO). cranaapTot Ame-
PHRAHCKOTO OGILECTBA N0 HCTTBITAHHAM H MaTephHa-
nam (ASTM). MeToankH AreHTCTBA 10 3aLUHTe OKpY-
maoimeil cpeas (EPA) CLLA [25-27),

AeTexTOp aneKTpOHHOro 3axsaTa(3.3/])

Hi CEERTHBHBIX AETEKTOPOB — TETERTOPOR. IMe-
HOLLIHX OT PAHHYEHHYIO 110 [TPHPOIe AHATHAHPYEMBLX
BELLECTE 00140 TS IICTIOTBI0BAHIMA, - B AHATH3E 0pra-
HHYECKHX NpUMeceil BoAL! LIMPOKO HCMOALAVETCH
A3, HyseTaHTeAbHOCTE 33/] K pasnuaHbIM coe 111 -
HEHHAM OMPedeAeTeds HAJTUYHeM B HX aToMOoR,
OG0 BRICOKHM CPOACTBOM K 2JIEKTPOHY. T.e.
APUCYTCTBIEM B MOJERVIE KAKOro-1iiio 30NBaTRIBA -
HLIETO ATEKTPOH aTOMAa. W coctasaaeT 0.05-1 nr/c
AR ranoreHcolepralluix coeaunenuii 19, 21).
ChemyeT 0OTMETHTE, YTO VPOBEHL YYBCTBHTEILHOCTIH
33[] poapactaer 8 pagy 1> Br >Cl > F - cogepa-
WX coeguiennii. B anannae kavectsa sogsl D3]]
HCNOABIVETCA AAA ONpedeTeHHA TAKIN COeIiHe-
HHIL KAk XT10popPraHit4eckie MecTHUHIbL. ToTHXT0-
pipoRaHHBIE GRe HITBL ratorerveTansl [5-9. 11,
12.28-35]. OaHako B CTyyae MOBEPXHOCTHBIX H CTOY -
HbIX BO. JArPAIHEHHBIX MHOKECTBOM OpPraHiiec-
KHX COLMHeHHIT PA3IHYHBIX KAACCOBE, C HCMOAb30-
sanies 33]] BOAHHEAOT TPYAHOCTI, CBA3aHHBIE ©
HEADCTATOYHON €0 CENeKTHRHOCTRIO {B Yac THOOTH.
C HEBOIMOMHOCTEI) PARTHYATE FANOreHCONe Pk -
e coeqHHeEHIA MeRay cofoil). MoaTony ana wa-
AemHoil RagecTeeHHON |1 LieH TN Raunn neolxomi-
MO NPOBOANTE O6A3ATEALHYIO KATHBPORKY TeTERTO-
Pa 1o CTAHAAPTHEIM 06pasnaM onpeIeTaeMbix co-
eanHeHN, K HegoctaTtras 23] Takse MosHo oT-
HECTH YYBCTBHTEILHOCTE K M3MEHCHUAM TeMIepa-
TYPLL CPABHITENBEHO HEBLICOKIT BEPXHINT Temne-
PATYPHBLT Npefen HeNoIb30BAHHA H OrPaHIIYeH -
HBIT nHelHb Juanason |19, 21,

Mnamenno-poromeTpuuecknii geTexTop

mem

BTopsiM 1o nonynapHocTiH 13 CENeKTHRABIX /16~
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TEKTOPOB. KOTOPLIMHM OCHALIAKTCH CEPHITHEIE rado-
sbie xpoMaTorpadel. apnaeTed IMO/] TpaguumonHo
ATOT AETEKTOP NPHUMEHAIOT B KA4YeCTRE CENEKTHBHO-
ro k cepo- # dhochoprogepranim CoeIHHEHHAM.
M1 no 4yBCTBHTEABHOCTH HECKOBEO YOTYOACT
APYTHM AeTEKTOPAM. HO HMEET HEROTOPBIE TPenMy-
LIFCTEA 33 CUET CENeKTHRHOCTH M0 OTHOLLEHMIO K
cepe W hocdopy. [Mpn HeoGXOAUMOCTH PA3AHYHTE
3TH 1EMEHTE HCTOABLAVIOT Pasiible HHTEphepen-
pioHHse ETpR. Tak, NpH HCNOAB3OBAHMMN HH-
TepdepeHMoHHOro (iuTkTpa Ha (hocdiop cenerTis-
HOCTE K (hocopy OTHOCHTETBHO Cepbl Bbllle B 5- 10
paz. a Mpi HCMoIL30BAHNN HHTepde peHIMOHHOrO
pUALTPA ANA cephl CENEKTHBHOCTH K CEPe OTHOCH-
TensHo gocdopa seine 8 100 pas. CeleKTHBHOCTS K
docdopy OTHOCHTENLHO Y IIEBOJOPO0E AOCTHIAET
npusepHo 107 (19, 23|. HeemoTpa Ha A0CTATOMHO
BLICOKVIO CEIEKTHBHOCTh, HVBCTBUTEABHOCTE [T ]]
B 3HAYWTEILHON MEPE 3aBHCHT OT NPHMECEH B rase-
HOCHTE e, YCIOBHIT pas/ieleHHA CMecH. MpHCYT:
CTBHA TeTVUHX OPraHitecKHX coemHermit B mpoGe
[19]. 9roT geTekTop obaajaeT VIEUM JIHHCHHBIM
AMHAMHYECKHM JHAMTAZ0H0M 13-3a HACKITIIAEMOC-
TH €10 P BHICOKHX KOHLIEHTPALHAX OlpeienfeMbIX
KoMIToHeHToR. B ataniae poansix o0 bekToB ORpY-
sanneii cpems T/ vanie Beero HelloIb3VeTCH 111
onpeneneHid GochopopraHiieckix necTHuHIoR
[36]. Mpn onpegeaening cepoopraHHeckiy coeam-
HEHHIT TPHCYTCTBHE MAPOR BOAL MOKET VBEITIYHTh
YYBCTBHTENBHOCTD JETERTOPA K PAAY CepPHUCTHIX
coentHeHwni |19, ¢. 91: 37].

TepmonoRHLI geTexTop (THII)

MNpn ananuae a307- 1 GocopopraHtHecKHX Co-
eAMHERN B BOJE OIHIIM 113 Hanbo ee 4acTo npH-
seHAeMBIx aafAeTcA TH (Goaroan pa we My oy
BTOpoe HaaBalne - a3oT-thochopHbIi feTERTOP K
NPD). YyserenTenstocTs TH K pasairHeiy coean-
HEHHAM. COLePHEALLMM FeTe poaToMBl. BAPEUPYETCA
B IHPOKHK MPeienax i MpeBocXoIHT SYBCTBITE b
Hoots MW Ha 2-4 nopaaka € coeJHHeHHAM, COaep-
JHALIM TAKHE FeTepoaToMbl, Kak asoT ugocdop [19.
22, 24]. CeaextrpHocTh THL o oTHOWIEHINIO K 30T~
1 pochopoprafec KM COeEMHEHIAM MPHMEpHO
OAMHAKORA, HTO MOIROJRET VCIELHO €10 HeNoas3an:
BATH W ANA teneit wienTHguran azoT- ndocdop-
oprasi4eckix CoeIHHeHI. 1 A8 aHAIH3a cMe-
ceil c yraesogopogas [38-42].

P OTOHOHHIANMOHHLIH AeTexTOp (DI

114 oTpesene s apOMATHHECKIIX COEANHEHUIT
B Bosie EPA pexoMeHyeT Henoasaopats GHI B ka-
YeCTEE JeTeRTOpa. CEMERTHRHONO K 3THM COeIHHE-
HHAM [43-48]. @] OTHOCHTCH K HEAECTPYRTHEHLIM

M KOHIEHTPALHOHHBIM JETEKTOPAM HOHH3ALHOH-
Horo THNa. MoHU3auus ocviulecTRIAETCH geficTBH-
eM YD-uaTyueHnA ¢ aHeprueii 9.5-11.7 aB. B atom
HHTepBATE Te#HUT NOTEHLHAN HOHM3AIHH MHOIHX
NETYHHX APOMATHHECKHX coeHHeHUTT [49]. Ykaanl-
EACTCA, 4TO NPH HCMNOIL30Ba K B KaYeCTRE HCTOY-
Hitka Bo3bymaeHHA YP-namMnel ¢ aHe prueii Hamyye-
HiA 8.4 3B ®U]] o6nagaeT BLICOKOI CeeKTHBHOC-
Thi0 [0 OTHOIEHWI K TOIHILHETHYeCKHM apOMAaTi-
YeCKHM yIneroJopoiaMm (48] YyBCTBUTENBHOCTE
P sasicHT OT HHCTA ATOMOB YIJIEPOIS B MOJTERY-
nax (kax my M), or xapakTepa QyHEUHOHANBHBIX
PV ¥ THNA CBA3IEH B ASTCRTHPYEMBIX COCAHHEHH-
ax. HenosaszoeaHme BO3IVXA B KAYECTRE Fada-HoCH-
TENAA W OTCVTCTBUE ftaneHn ganT G cyiuecTseH-
HBLIC PEMMYLIECTRA Mo cpaBrenino ¢ [T Husr
npee AeTeKTHRORAHIA V1A SoMbUIMHCTEA OPraHi-
yeckns coearHeri vy PH[ e 10-30 pas vitike. ueMy
T, ano ayBCTBUTEILHOCTH KASTY UM OPrafnTec-
KHM COEIHHEHITAM, COAEPHALLIM ATOMbI cepbl M (oc-
dopa, DU npesocxomiT N e 5- 10 pas [24], [owu-
M0 BBICORDI YyBCTBHTEIEHOCTH, DU obnagaeT wim-
pokIM MHeTTHBIM apanasonon - 107[19. 22, 49.50].

Tawun obpasoM, celeKTHBHBIE TeTEKTORLL 1A
razopoit xposvaTtorpaduii. GAarofapa HX BEICOKOH
YYBCTEHTEILHOCTH. OTHOCHTETRHON JeteBlaHe H
AOCTYTIHOCTIL HALLTH L POKOE NPIMeHeHHE Bana-
JINEE BOJRT AAA OHpeAsIeHHA YIIEBOJ0pOA0SE, TA10-
-, cepo-. hocdopopraHmvecKing COLAHHEH I, Ko-
'l'(‘JPh[L' COCTARTAT SHOAYNTENEHVED, 1 111 10raa 1 mo-
A BAHIOIVIO HacTh 3Ar pA3HUTEIeH BO/ILl TEXHOTEH -
HOTO MPOHCKOHISHNA.

MynsTHAETEKTOPHBIE CHCTEMEI

[Tpir aHAnHEe CAOMHLIX CMeceil 0praHieckix
coeIHe NI CeTeRTHRHBIE JeTEKTORBI HE BCEraa
NOIROIHIOT OIHOIHAYHO CVIHTE 0 KAYECTBEHHOM
coctape evectt, Tak, HanpiMep. MOJIOKHTeNLHLIA
oTEIHE 93/]] MomHOo HHTEPNPETHPOBATE KaK NpH-
aaK HATHYHA B o0paslle rajoreHopraHn ecknx
CcOeAHHEHHIT. TAKIK KAK MOTHXI0poeH30Ib, XI0p-
theHoALl AN necTHUnabL, JLTR pelueHHA npobaenbl
HASHTHRUEALIH B TAKHX CiVHany Henodbayior
ABYX- WM TPEXMOTOUHBIE CXCEMBl AHATHIA (NpoBe-
AeHHE AHAIN3:A © TPHMEHEHHEM PA3THHHbIX KO0~
HOK), ITOT [MPHEM TIDIROIAET CVILECTBEHHO MOBLL-
CUTh AOCTORSPHOCTE HAEHTHIPHKALME U TOYHOCTD
KO/MYeC TREHHBIX PeavieTaTos aHanusa [51-53].

JIpyrimM iHpoKo pacnpocTpaHeHHBIM MeTOI0M
HAEHTHOHEALMH HEH3BECTHRLY [TPHUMeceil B CMecH
ABAAETCH NAapalieibHoe HIH Nocae 10BaTEILHOS
HETIOTBLIOBAHNE HECKOILENK IETEKTOPOR C pasjiny-
HEMU cBoHCTBAME. Bl coeTHHEHHA e TERTOPOB =
nocaeoBaTeIBHOE I ME paiie/lbHOE — ONpeena-
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£TCA PALOM (PAKTOPOB. TAKHX KAK BOIMOIKHOCTE O/1-
HOBpPEMEHHOTO A€ TEKTHPOBAKKA, BOAMOHKHOCTh CO-
ApaHeHHA CTPYKTYPH BeIECTBA HIH HeMatemHan
€ro JecTpYKIHA M T.01. [ 19, 54).

ConocTasneHHe XPOMATOrPAMMEL, TOTYYeHHOIT
MpH AeTEKTHPOBAHKE ¢ noMouke [MTH, ¢ xpovaTor-
paMMani. NIy 9eHHbLIMK C HeNobaosanrem 3371,
DU NPT 1 ApyTHX CENEKTHBHBIX IETEKTOPOB. AeT
BOIMOMKHOCTE HACH THQULIPOBATE B CMECH VIJIEBO-
J0pOAOE MPOH3BOAHLIE C PARTHUHBIMK (yHELHO-
HATEHEIMK FpyTinasiy. JlocTope pHocTh Takoil HaeH-
THPHRALMT oueHHBAeTCA B 80-90 %, ecir mvetoT-
CH JOMOMHHTEIbHBIC CBEACHHA. HANPHMED. BEJINYH-
HBI BpEMEH Ve DHBAHNA CcoelnHeHuil |24, c. 396:
48. 52. 55. 56].

HomGunauua @HI/ 331 yeneitHo Henoibsosana
LUTA HACHTHOUKALMH NOJIHAPOMATHYECKHX YI1eB0-
A0POAOE B NPHCYTCTBHIT APYVIHX COETHHEHHH. cotep-
HAUMX B MOTEKVIAX apoMaTHYeCKHe (PParMeHThl
[57]. Omcanbl npUMepbl HCNOABIOBAHIA KOMBIHHA-
witit getextopos 33/ TH ©H/ 330 n DML/ THIL
A ONpefene A a30TCOAE DALMY KOMITOHEHTOR
i APEHOB B 06 BEKTAX OKPYHaloLel cpeakl |58, 59).
AHANOTMYHAA TEXHHKA. OCHOBAHHAA HA COOTHOIIE -
HHK curHanos I3[/ DU, 930/ TTHA, @M/ TIHI,
IpHMeEHEHa A WIeHTHQHKannH GpoM- 1 xiop-
NPON3BOAHBIX (PEHONOB B BOAHLIX pacTeopax |60,
Aas ananusa v MACHTHPHKALNH Hedp TAHLIX 3ar-
PA3HEHHIT B BOJE TPUMEHEHA CHOTEMA M3 JIBVX je-
TekTopos— ML/ TR |37].

Cregyer 0TMETHTE. YTO IIEHTH(OHEALINA Hel3Be-
CTHBIX KOMINOHEHTOR MPOGL! CAMKIONT COCTa obbIt-
HO TpedyeT A0NOIHHTELHBX CBeeHITT 0 BpeMeHax
vaepsHBaniA (Muekcax Hosaya) i/ win oTHoILEH -
AN CHTHAJOB PASHBIX JeTEKTOPOR, Tak, AHATHE Xpo-
MATO DAV, Ty YeHHLI C Mosouso DT THIL, no-
ABOJIACT BEPHO MISHTH(PUUNPOBATE NMHKH A30Te0-
HEPHALIN OPrasHiYeckix coeTHMeHMN, 4 oTHOLIe-
HIE CHTHANDB SIOHPYEMBIX KOMOOHEHTOB NOMOTacT
BEIABHTE CTRYRTYPY aMHHOB [JH- 1M TPHAMHHbI,
APOMATIHYMECKHE FUTH ATIPATHYeCKHe aMEHE] 3 T.4, ]
[24]. OTHOWEHIE CHIHAIOB PASHBIX ACTEKTOPOR L1
OIHOrO ¥ TOrO e BeECTRI ARTAETCA NoCToAHHO
BETHYHHON 1 MOMKET HCMO3OBATLEA 171 NOBLILLIE-
HIA HAAEWHOCTH WieHTHEauM |19, ¢.269-27 1,
OnHako Havyelse coctaBa Go/ILLLOTO YO CMece
YIICBOAOPOA0E PATHHYHBIX KIACCOB MOKAABIBAET. 4TO
HAOSMHAA WICHTHPHKALIA KOMIIOHEHTOR C HCITO/ k-
J0BAHHEM OTHOLLIEHHIT CHIHANOB PA3HLIX JeTEKTOPOR
HE NOATBEPHIAETCA PN NEPEEPBIBAHWH NMHKOE CO-
eJIHHEHMIT HA XpoMaTorpane |[61].

CreayeT oTMETHTE, 4TO OAHOBPEMEHHOE HCTIOb-
J0BAHHE PASHLIX AETERTOPOB MPH AHAMHAE NPHME-
ceil B BOJAE NPeAyCMOTPEHO Jaie B CTAHAAPTHBIX
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MmeToaukax [62). Ho npH Boex A0CTOMHCTBAX HOTIO/-
B0BAHHA CETEKTHEHLIX TETEKTOPOR H HX KoMGHHA-
LA, KAKVILEHCA MPOCTOTE aHATHAA HEH3BECTHLIX
COEAHHEHHMN HAJEXRHAA HIeHTHDHEAUHA KoMOo-
HEHTOB CIOMHBIX CMeCeil. KOTOPLIMH ABIHIOTCH
OO BEKTHI OKPYIKAOUIEHT CPe/bl. 0CTACTCA TPVIHOIL
3afayei. Tpedyioleil BHUMATEILHOIO i BCECTOPOH-
Heronomxoaa. 3ra npobnema 3a4acTyio MoseT GuITh
PELIEHA € NOMOLWBLI CTIEKTPANLHBIX JCTEKTOPOR.
HOTOpPBIe 34 nocaeanye 10 1eT nomyyuan WHpokoe
PRCHPOCTPaHCHWE B KAYSCTBEE HHCTPYMEHTA HIeH-
THPMEALIHN B COMETAHMM ¢ Fa30B0il XpoMmaTtorpadi-
eii [23. 63|. HanBonee 10cTYIIHBIMI M HHBOPMATHE-
HBIMI ABTAIOTCA KOMOHIINPOBAHHBIE CHCTEMBL, CO-
HETAKLLME KANIUIAPHYH FA30BYIO XpoMatorpadino
¢ Mace-crnesTpoMeTpreil (KIX/MC). undipakpactoit
crnekTpoverprei (KIX/HKC). atoMHo-aMucecHOH-
HeIM AeTeRTHpoBaHem (KTX/AS/T). Takne cucrTeMl
HAPAIY C BbICOKOH Yy BCTBHTETBHOCTEI 00eCTIeYi R -
10T BBICOKYH) CCAEKTHBHOCT L, GaaipyIoLIyIOeH Ha aHa-
MH3E CTPYKTYPBI HEH3BCCTHLIX KOMITOHeHToB | 1 8, 64/,

Macc-cenexTHBHLIH geTexTOp (MC/)

Macc-cenexruenblii JeTeRTOP MOIKET paceMmaTt-
PHBATLCA KAK 0C0DAA PAZHOBILIHOCTL HOHW3ALINOH-
HOro gdeTekTopa. Pasgelestble Ha KONoOHES LT
BILIVATBHBIE BELLECTBA 1PI NOCTVTLUIEHINT B Macce-
CIEKTPOMETD MOABEPTAKTCR HOHH3ALNN TH60 34
CHET JICKTPOHHOTO VaApa. TG0 B peavisTaTe Ximit-
HECKOH HOHN3ALHH: o5pasVIoLLNecsi HOHL onpeie-
AAKITUR KaHecTBEHHO 1 KofutecTeento. Baminm
ARAAETCA BOIMOKHOCTL ONPEACICHIA MOICKVIApP-
HOI MOCChl HEHIBECTHOTO REWECTEA U KOJHYe-
CTBEHHOE OlIPele1eHHe MMKOrPAMMOBLIX VpoBHE
KOHUeHTpaumit |18. 65-67|. 3tor MeTo 1 npuayan
OIHHM M3 DTABHBIX METOA0B, NOIBOIAKTIIM ILIEH-
TH(PULPIPOBATE COCTAB 3arpAsSHeHNT B BoJ1e, MpHdes
ARCTOBEPHOCTR TAKOI HHOPMALIN, TTO HEKOTOPLIM
UCTOMHMEAM. JocTHraeT 90-95% [24]. PaspafoTtano
H BRAWOYEHD B 9HCA0 CTAHAAPTHBIX G0/1BILI0E HHeI0
METOLNE 10 ONPeaeIeHlio ¢ MOMOILLR CHOTEMBI
KX/ MC cvnepToRcHEAHTOB [AnoKcHHoB, 1benao-
thypator. [TAY, [IXE. nectnungos, xropdeHotos i
Ap.) B Bode. NpeAeIBEHO A0MVCTHMBIE KOHLIEH TPATLIIT
KOTOPBIX HMEIOT HH3KHe aHavennd [68-70). Oana-
KO METOAMKTYET AeCTKIE OrpaHYeHHA B Buibope
BHYTPEHHETO CTAHIAPTA, KOTOPLIT AoMkeH ofna-
44Tk DAMIKHUMH XHMHYSCKIMH, u3mdecknMn i
xpomaTtorpadiueckinyMn cBORCTBAMH K onpejieiae-
MOMY KOMAOHeHTY [7 1],

AetexTop HEppaKPACHON COEKTPOCKOMMM

c npeobpasosannem $ypue (HPC)
JAPYTHM, HO MEHEE PACTIPOCTPAHEHHEIM METOAOM,
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YeM XPOMATO-MACC-CIIEKTPOMETPHSA. ABIAETCH KOM-
GuHAlHA XpomaTorpaduyeckoro pasaenerna ¢ HK-
cnexTpockonuedl. [IpHMeHeHue 3TOTO METOAA ANA
HASHTHPUKALHN KOMIOHEHTOB CIOMKHBIX CMeECen
orHoBaHO Ha ToM, 1To HK-cnerTpbl XapakTepHb! 11H
Kaa0ro HHAWBHAVAIBHOTO BewlecTsa [72], Ecan
MoJleky1a HHTeHCHBHO noriougaeT MH-uanyuenne.
CReRTPhI MOTYT ObITh MOJYYeHbl TPH MOCTYIUIEHHI B
aeterTop 1 Hr Bewectsa |18, 73). Ma-3a cpoeii 0THO-
CHUTENLHO HH3KO0H HYBCTBHTEILHOCTH JUTA MOBBILLIE-
HIA HAJEHRHOCTH KavecTBEHHOTO aHaIu3a cHoTe-
sa KX/ HdC B ocHOBHOM MCMOABIYETCA B COYETA-
HITH C APVIHMH CTIEKTPAIBHEIMI MeTogaMi. Tak.
woMmOuHauna KX,/ WD C /MO asnaeTca Hanbojiee
vAoGHOIT M HHGOPMATHBHOIT NP PeLIEHA 3aga
HaeHTHOUKALHK coeTHHEHNITL B 4aCTHOCTH H30Me-
[POB, MACC-CMNEKTPh! KOTOPBLY 04eHL GH3KH H TM03TO-
My He HHpopPMATHBHE [24].

ATOMHO-3MHCCHOHHEBI AeTeKTOP(AD/[])

CpapHHTENBHO HEAABHO B KA4eCTRE IeTERTOPA,
cnetgipMUHOro K 60NLIWOMY HHCAY 31EMEHTOB i
MPHIOAHOTO JUTA HALeHHOI AeHTHDHEALLIN Lee-
BhIX KOMIOHEHTOB B CI0MHBIX CMECAX XMMITHECKHX
coeAHHEHIET PATHYHEIX KIACCOR. CIIEHATRHD LT
Hy rasosoil xposatorpagin Geun pazpaboran ADJL
[72. 74, 75]. Mpununn paboTe A3 ocHOBAN HA AR-
JEHMI ATOMHOIT 3MICCHH, BO3HHEAOWLEIT 1Ipit Boa-
AeHCTRIN HA BELIECTRD HCTOMHIKEA BO30VHASHITA.
B kadecTse NETOUHIKA BOAGYVHIEHIA HCNOIBIVET-
CH FeIHeBas A 3MA CBE PEBRICOROMACTOTHOID Pad-
pra. Beixogauiie 13 XpoMaTor padiieckoil KoaoH-
KH BCLIECTEA MOMAA0T HENOCPEACTBEHHD B MLTas-
MY. [1€ TPOHCXDANT ANCCOMMALNA MOAEKY Ha ATO-
sk, OBpasoBaBILnecH BoalyHIEHHEIE ATOMB] ITPK
BO3BPALICHHI B OCHOBHOE COCTOAHIE H3AJAYHAOT
ceeT. MamyuaeMelil CBET B CIICKTPOMETE JHCIEPTrH-
PYETCH 110 XaPaKTePHCTHHECKIM JUTIHAM BOTH. 4
(hoToAHOAHAR MATPILA MO3BONAET PErHCTRHPOBATE
£ro HHTEHCHBHOCTE [76].

CRekTpoMeTp OCHALIEH TP PakIiHOAHOIT peLeT-
KO, VAVHLIIAKIEeT XapakTepHeTHREN pACcCeAnnoro
CBETA, B Pe3VALTaTe Hero VBEMITUHBAC TCH THHAMM-
yeCcKHIT AHANA30H H3MEPeHUIT I NOBLILACTCA pai-
PELIAILAA CNOCOGHOCTE TPH OMPELeIeHIT pasiiy-
HeIX a1eMedToR, B npnfope NpeycMoTpeia Boa-
MOWHOCTE VCTAHOBKH paafenTeeil nopamkos (cne-
LHMATEHBE (PHIETPOB). VOTPaHAIOLLINX MTOMEXH TOBTO-
PEHHA CTIEKTPOB KAKOT0-AHG0 HeeneyeMoro 06 bek-
TA HA KpaTHRIX ATuHax BonH. Mocpeacraom doTo-
JHOIHOI MATPHLE BO3MOMHO MHOFOBOTHOBOE 1E-
TEKTHPOBAHHE, T.€. MHOMOMEMEHTHBIH aHATHA C O]
HOBpEMEHHBIM BeIYHTaHHeM ona [23. 76|,

[MockoIBEY KA IhIA XHMHUYECKII DTEMEHT HMe-

eT cBOI coBCTBEHHBII THIIHYHBIH IMHCCHOHHBIH
CHeRTp, MIHOBEHHAA PETHOTPALIMA CHEKTPOR NO
Mepe BbIX0/1a U3 KOJIOHKH ITHKA BEILECTBa J0CTOBEP-
HO VCTaHABRIHBAET €70 3neMeHTHBI cocTas. BripuH-
e AS MomeT perucTpHpoBaTh MoboH a1eMEHT.
COAEPHRALIMICA B BELLIECTBAX, ATHHPYEMBIX M3 Xpo-
maTtorpaduyeckoil kononkH |77]. B HACTOALLee Bpe-
MA yokie paapaboTalibl METOANKH LA KOTHYECTBEH -
HOTO ONpeae/ieHHA B Bode BOJLLIOro MHCa coeH-
Hewuit, conepaumx atomet C, H.O, N F CL B 1. 5,
P Sn. Si. Hg. Pb. As. Se. Sb. Ni. Co. V. Fe. Cu. Mn [18.
78-86|. KpoMe TOro. MMEETCA BOIMOKHOCTh PETHCT-
pauHH HAOTOMHOrO COCTARA AEMEHTOB AHATHINPY-
embIx BeltecTs |82, 87

OcHoBHBIE XapakTepicTHrn AD]] - MUHHMATL-
HO JETEKTHRYEMEIE VROBHI OnpefeleHIA 118 paa-
JIMYHBIX 31€MEHTOB. CEIEKTHBHOCTE M NIMHENHBIT
AMHAMMYCCKHA AHANAIOH — ONHCAHLL TOCTATOYMHO
noapofiHo [72. 88]. CpasHeHUe 3THX BETHYIMH € Xa-
paKTEPHCTHEAMH JAPVTHX JeTEKTOPOB CBHAETENb-
cTeyeT 0 yHuBepcatsHocTH A (oM. tabningy). Tak.
MITHHMANBHO e TeRTHPYEMBIN yposens (MILY) AS/[]
goaefaerca ot 0.2 nr/e go 50 nr/c B aaBHCHMOCTH
oT anemMeHTa. [o AMHMAM AMHCCHI VITIePO4a o Bo-
aopoga MY ana ASJl conocTapuMel ¢ LIMPOKO
pacopocTpanedHsiM [MHL 1 npesocxoaar MCI ¢
CcekTpOguTOMETPHYECKIE ASTERTOPLL. pafoTaio-
e B MK-o6aacti. MY no atomam cephi 11 pocdo-
pa MpeBOCKOaAT TaKoll CETEKTHBHBLA JeTEKTOP, Kak
Nda[81.89]

CeaekTHBHOCTE AD/] upespbiuaiiio Boicoka, B
oTriruue ot 331 A noasaageT paaanyars Cl-. Br-,
F-, [-cogepssaliiie opradiuec ke CoeImHe A MeH-
Ay coBoil, MOCKOIBEY HATOMKE HHE 3TH0HPYeMbIX Be-
LEecTB APYT Ha JAPVTa He MewaeT onpejenennio [81.
90-92|. Cenerrustocts A3/ onpeielAcTCA perle
BCEO CHEKTPAdBHEIM PAIpeleHieM il 3ABHCHT OT
HHTEPBALA MEAUIY LTHHAMM BOTH HATVHEHHA pas-
AUYHBLX S0eMeHToR. Bennyuna celeKTHREHOCTI,
OfpeIenTAeMand Kak OTHOLIEHHE YVBCTBHTEIBHOCTH
JUTA 2EMEHTA K HYBCOTRUTEILHOCTI LA VINEPOoIa.
CBHAETEILCTEVET O BOIMOMHOCTH HAEHHON peric-
TPALHH NPAKTHYECKH BOEX aneMeHToB. O/THAKO HyB-
CTBHTENBHOCTE YV AJJL K pasHbiM 3TeMEeHTAM HE 0T
Haxkopa [18. 77. 81, 88. 93]. Caeayer oTMETHTB 1 TOT
(haKT. UTO HYBCTEHUTENEHOCTS ABTACTCA HHANBHIY -
a7bHOI XapaKTepHCTHKRON AETEKTOPA I MOMET
PAITHHATECA ¥ pasHbx ADJL B cnay HHAHBIIVATLHO-
CTH NAa3MEeHHBIX HeToWHKMKOB [94]. JleTerTop BLICO-
KOUYBCTBHTENCH K YTIAePOIy Ha UTiHe Bosibt 193 H.
ofinanaeT Xopomel YyBCTBHTENLHOC TR K aTOMaM
cepal. thocopa u Boaoposa. MeHBLIAR HVBCTBHTEb-
HooTe Y ADJL K aTOMaM KHCIO0POAA. OTMeYasTe, 4To
YYBCTBUTENBHOCTh K ONpPeJee HHOMY aToMY 3aBH-
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CHT M OT €r0 OKPYHEHHA. TAK. UWBCTBHTENLHOCTS K
ATOMY KHCIOPOAA. cBA3aHHOMY ¢ aTtoMom doctopa,
HHUIKE, 4eM K CBA3AHHOMY C ATOMOM Yraepojaa
[95].CreaosaTensHo. pasinyns B 4yBCTBHTEILHOC-

TH ACTEKTOPA K MIEMEHTAM H HX KOMOHHALIHAM MO-
ryT OBITE 3PEeRTHBHO HCNOIB30BAHE NTPH ONpe1e-
JAEHHH 2TEMEHTHOTO COCTaBa HAe HTHhHLMPpYeMoro
COEIHMEHNA.

OcHosHble xapakTepucTukd HanBonee PacnPOCTPaHEHHBIX ra30XPOMATOrPamUIEcKIX NETENTOPOR, NPUMEHASMBIX
B aHanuie sofb

OBoana- Tun CenexTeHoCTs | MUHUMENEHD - | UHERH LR CBnacTe npuMeHeHina Nurepaty-
HEHME TEKTUPYEMOE KO- | Ananasod pa
nu-ecTeo (SiN=2)
nug | Yuweap- - SnrCic 10 PeHon W e ANKKNNPOUIBOIHE, [25-27]
CanksHeIA BEeHI0N ¥ Mo NPoMIB0aHLIE;
YrNEBOOODOIE ANUCHATUHECKOMD 1
BPOMATUNECKOrD PRI
330 | Cenextue-| Bewectsa, cogep- | 0,1 nrClic ik FANOreHopraHuIeckne coeauHeHna [5-9,
HbIH HWALWE STOME PaIHONH NeTyYecTH, 11,12, 284
ranoreHos ranraHoPraHHYBECKHE NECTULWOL! 35]
NONWXADPUPoBaHHBE GuiheHnnn;
raNorEHNpoOMIBoNHLIE DeHaona;
TENOMEH3AMBLEHHEE YINERON0POIkE!
FEMNOMEHIAMBLLEHHGIE hEHOML, KA TR
THUL | Cenextve-| AaoT- W chocchopoo-| 0.4 nrifc 107 A30T- W hochopOpraHueckie nacTk- | [38-42)
HEl#A Aepkallwe coegu- | 0.2 nrPic L0, HATPOSEMHHE
HEHWR
T | Cenektus-| Apomatudieckde | 2 nrlic 107 ApomaTiyeckde yIMesoqopods; [43-50]
HbIA YrNeEoA0pOas NONHURENMHECKWE BPOMATHYSCKWE
¥IMesoqopoae. TanaTh;
| { PEHDIN W B0 NPOMIBOOHLIE |
Mg | CenexTue-| Cepo- u chochop- | 0.9 nrP/: 104 Cepo- 1 thocopoogepwawme coegu- [36.37] [
HislA copepKalue 20 nrSfe 10° HEHWA
COBOWHEHUA { .
MCO | Yumeep- | Xapaktepucruvec- | OT 10ur a0 10nre 100 NanusnoppoBaxHbe Gudenmne: i [18, 65-
CAMNBHEIW | KHE A0HSI pEMMME CHAHWPO- AMOKEMHE! W WX NPOMABOOHEIE: 71]
BAHWA. B DEMUME KMCNOTEI, MECTALMOL;
Macc- FANOrEHNPoNIBCAHME Bavaona:
pparMeHTorpatum G TOpUpOBAHHLIE ApOMATHYECKHE
KapBoHOBLIE KMCNOTE, dpYrMe opraku-
HBCHAE COBOMHEHMA
WDC | Yuneep- | NioDeie BewecTsa, | 1 Hr 10° KapBoHunkHele coBaMHEHHA 1 apyrve, I72,73]
CaneHbIA | nMeowme a8 K- Xopowo nornowakine MK-nanyqenme |
| CIEKTPE WHTBHCWE- '
Hbig NONOCK |
NOTNOLLERA
AL | Yeueep- | Mobwe anemedTs |0.1-20 nric e 104 NioBere opraduuecke coeguHeHns, [T2 - 126]
CANbHEF | IAEMCHMOCTH OT IMOMPYOWMEcA 13 xpomaTorpadgec-
f INEMEHTA KO KONOHKW |

Jluuelnstl AuHaMuyeckinit ananason A3J] toc-
THFAET YETHIPEX MOPHIKOB M0 BCEM 3J1eMEHTAM I He
SABHCHT OT CTPYRTVPLL CoeAnHeHud (89, 95-97). ta
xaparTepucThia AJ]] ocofeHHO BAKHA NPH NpoBe-
ACHHH KOJTHYECTBEHHOTO AHATN3A. TIOCKO/LEY 110~
ABOTTACT [POBOLN TE BO MHOIMX CYHAAX KOMITOHEeHT -
HO-HEIABHCHMYI) KWIHOpOBEY npuopa. T.e. MCnosb-
J0BATH JHLIL OHH CTAHIAPT A ONPeaeNeHHHA Co-
AEepPHAHHA BOCK BELLECTE (AMeMEHTOB), COCTARIARD-
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Lpx cMeck [97-103). C apyroii eTopolbl, VEa3sisa-
ETCH. UTO OTKAMK AJ]L B HEKOTOPOIT CTENCHI 3aBI-
CHT OT CTRYETYPLI aHAAHIUPYEMOIO KOMIIOHEH T
[104] 1 B cayyae HeOGXOAMMOCTH 06CHETA HECKOJTL-
KHX BELLECTB PaiTH4Hoil CTPYETY P! 04HO0I Kaand-
POBOMHON KPHBOH MOAKeT GbITh HezoeTaTo H [ 105],
BoaMOmHOCTL OIIHOKH BO3PACTAST, CH aHATHAI-
PYEMOE COEAHHEHNE COAEPHNT aTOMBbl A30TA MM
KHcaopoaa [104. 106]. Takke oTMedaeTes, 4T0 KOM-
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[oHEeHTHO-HeaasHcuMad kanubposka GeiBaeT 3a71-
PYAHHTEALHA MPH PASHEIX MOJACKYIAPHBLIX CBOF-
CTBAX coefduHeHil obpaaa ¥ cTanJapra, BIHAK-
LMY HA XAPaKTePHCTHRY VIEPHUBAHIA B KAITI-
JARPHOT KOTOHKe, 3aMedeHo VMeHbLIEHHE OTHKIHKA
AETEKTOPA € YBENHUYEHHEM TEMITEPATYPEI 2TH0HPO-
BAHHA KOMIOHEHTOB ¢ OJHHAKDBLIM 3/IEMEHTHBIM
pacipeieJeHHeM, 9T0, Kak npeaiojaraetca, obye-
JoBAeH0 HaMeHeHeM 3hgeKTHBHOCTH painose-
HUA BelecTsa B runasse [ 106, 107]. 3apucHMoCcTL OT-
Kanka ADJ]oT yIepHuEBAHHA KOMIOHEHTA B CHCTEME
xpomaTorpaha M OT MOJEKVIAPHOIT Macck obCyae-
Ha B patoTe [106]. Xopole peayIeTarsl npi naeH-
THGMKALLH T0CTUTAITCA NpH Beifope kannGposot-
HOTO COEHMHEHHA ¢ TEMOepaTypoil KrneHs, 6ona-
KOIT K TEMITEPATYPE KHIEHUA OTPeIe/HEMOro BeLle -
CTBA, - BHYTPH HHTEpBaAIa £ 10°C abcomoTHan oumb-
Ka onpeieneHna coctasnret <10 % [108]. Boamomk-
HOCTR HIJUBE..'J,EHIIH HDMI‘IDHEHTHH-HE&]HBIIL'I‘[h’ICIji: Ka-
aubpoBkn ofeciieunBacTed, ecio OTHOCHTEhHOY
CTAHAAPTHOE OTEIOHCHHE B ONPeJeieHHN KOHIEHT-
patmi peiectea Metee 6 4 | 109], Moarosy Kandpo-
BOUHBIT CTAHAAPT CAEAVET. 110 BOIMOKHOCTH, BRION-
PaTE MCX0AA H3 GIHA0CTH SMITUPHUECKHX GopMyIl.
MOTERVIHPHELY CTRYETYR. CPaBHUMBIX HOHUEHTpA-
Wil 1 BAM3KHX XapakTePHCTHE VIep:HHBaOHIA ©
HAeHTHPUILIpYEMEIN coeanBentenm [94, 97, 108].
HoanyecteeHuad obpaboTia Jannsx A3 no
BCEM ATEMEHTAM, BXOAALLMM B COCTAR aHATHIMPYE-
MO0 COSANHEH I, NOABOARCT ONPeleTATE MNP -
weckyo (popMYTY 3Toro coenteHnd [ 18, 110]. [pn
MpoBeAeHHH Takoil paboTe! HeoGxoauMo cobioge-
Hie pija Tpefosanin. Bo-nepinix. Jotdia ObiTh
npoBedcHa lpeasapiTelsian saanbposka npndo-
Pl 0 BOEM NIEMEH TAM, BXOTALLNM B COCTHAR COeH -
HeHHA. Bo-BTOPRIX. NPABIIBHOCTE PACYETOB IMITH-
prYeckuX GopMY 3aBICHT OT PA3PELLICHHUA TITKOB
Ha XpoMmaTorpasse, HacTHUHOE MeperphIBaHNE KN
Pa3MBITOCTE [THEOE 3aTPYIHAET pacdet. HerkameHe
POPMBI MTHED, BLI3BAHHOE HENOMHBIM PadIoHeH -
eM BeluecTsa B maasse | 106G] i pearkuiayn so3-
BYVIRIEHHLIX ICMEHTOR CO CTEHEOI paspili 1ol Tpvo-
Kif. TAKHE BIIAET Ha KOTHYec TBEHHYIO OLEHEY [98)].
Jna peueHuA aTHx npodied npeLinmeHo BMecTo
TG e UI0X0 PAadIe/IeHHBIY NHKOB B pacdeTay
HCNIB30BATE X BCOTEL JeficTBUTEIBHO, NIPH Ta-
KO METOAMKE DACHETA OTMEYRETOA HERKOTOPOE Wy -
LIEHIE B OMPeLe e HHH COLePiRaHIA B MOTEKVIE AT
MOB YIICPOoAa. Boopoia M xnopa [80|. B-TpeTbhHx,
TAK KaK Bee JIeMEHTEL perncTpupyiorea A3l c pas-
HOI YYBCTBUTEIBHOCTRIO, KOHLEHTPALLIA HoCTeay-
eMOT0 BelllecTBa JoiwHa MTh A0CTaTo4HOI 418
ofecredeiind XOpOIero OTHANKA N0 BeeM JieMeH-
TaM. B-4eTRepThIX. Ha TOYHOCTh OIIpeleJeHHA He-

KOTOPBIX 3AEMEHTOB BANAET CTPYRTYPA MOJEHYIL!
[97. 104, 111]. Tak. BLIABIEH HECKONILKO 3aHMIKEH-
HEI OTKINK HA ATOM KHCJIOpO4a B OPHCYTCTBH B
sonesyae paga anemenTos (97, 112]. [pegnonara-
eTCA. YTO NPHYHHOHA 3TOMY CIIVIKHT BOAMOMHOCTh
ofipasoBaAHMA B [UIA3ME MITBIX TEPMO/IHHAMIYeC-
KM VOTONYHBBLIX Moaekya THna CO, NO, SO wap. B
pesyiIbTaTe NPOHCKOANT CHIGREHHE KOJTHYECTBA He-
CHASAHHOID KICcA0poaa B olibeme [1aaMel. OTHOCH-
TeMbHAR MOCPeIIHOCTE KOTHYECTBEHHOTO OTlpeeie-
HHA B 3TOM CIVUAS MORET IOCTUraTh 5 %. Buiasne-
H 3aBUCHMOCTh OTETHIEA HA ATOMBE XT0Pa OT CTPYE-
TYPbl i ROHLUEHTPALLMH KOMIIOHEH T B TO BPeMi KK
ana atomos Gpova nogolHan 3aBHCHMOCTE OTCYT-
creveT [ 104], HauGonbimas nor pellHoc Th 0TMeYaeT-
CH IPH oNpPeIeie HIH KoOAHYeC TR ATOMOB BOJADPO-
[il. OTHJAMKE HA KOTOPBIE 3APHCHUT W OT CTENSHM Ha-
ChILEHHOCTH MOJAEKY/IBL 1 OT NIPHCYTCTRWA FreTepo-
aroMon [104, 110]. Tak. 3aHIKEHHLIT OTEINK A0A
ATOMOB BOAOPOIA 1 VITIEPOIA B apoMaTHYeCckHX yT-
AeBOIOPOIAX 00 LACHAETCA DOEE BRICOKOH 3HEPI -
eit, HeoOXoaoil A Mool DMCCoiiarmm apoMa-
THHECKHX VIJIEBOJ0POA0B N0 CpaBHeHiio o amda-
Tiueciknmu [98. 106, 11 1], [orpeumocts onpeaene-
HHA BO3IPACTACT M B NOIAAPOMATHYECKHX VITIERO-
LOPOAAX. COALPHANINK B MOJCKVIE FETEPOATOMBL,
ocobendoazor |11 1]

MoBbIUEHHA TOHMHOCTH OIPeIeTeHIA SMIHPI-
YeCHON QOPMVTEE MOHTHO QOB TRCA . SCAH HeNOTb30-
BiTh BMCCTO BEINYHH OTKIHKOB Hil SOeMeHThl X
orTHoternda [$0. 98, 108]. [lnA aToro HenoasL3ve Ten
thopsivaa

C/U=RC/nC.RUNL .

i C, L- = ABa aJeMeNTa 0JHOrO KOMMOHEH TR R‘:
RL - orsanks (BeICOTA I IWUI0UAAL] ABYN SJIEMEH-
ToBR; N . nl = 9HC10 ATOMOB OBV 3702 MeHTOR B Mo-
JeRrvae KOMIIOHEHTA.

MpH BEIMHCTEHHN SMIMPHYeCKUX Popayi © no-
MOLLEH) OTHOLLEHITH ParkTopos 0 TEAMEOS MOy e H bl
CAEAVIOULHE 3HAYECHITA OTHOCHTEILHBIX (0T PeLTHO-
CTE ONpeae e HHE COAePHaHiA AlEMEHTOB B paa-
JHMHBLX MOTERYALK:

A xnopGeraotos—0-4 % [C). 4-25%(H). 0-0.2%%(C1):
JUIA XIopopraHiyeckux cvashugons - 1-5 % (C).
3-59%% (H). 0-5"%(CI). 0-12 % (5] [94].

Becwma yaofno wenonesosats FX /A wia on-
PeARIEHNA COLEHatia B MOJeRYIe IeMEHTOB,
BBIABIEHUE IPUCYTCTBHA KOTOPBIX TReGVeT CreL-
albHLIX HecaegoBan i, Tak, Bo MHOMMX CIOYYAAX
GIpescIcHNe TARNX BIeMEHTOB, KaK KHCI0poi.
hTop, fod, KpeMUitil, pala METALIOR C NOMOLUILID
AD/1 He Bhl3pIBAET GOMBUINX 3aTPYAHCHIT [T2].

[LHposine BO3MOKHOCTH OTHPBIBRAIOTCR [IPH Co-
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noctapaeHnH peaynsratos KX (kanwuiapuoit ra-
3080H xpomaTorpadui) ¢ paaTHYHBIMH JeTEKTOPA-
M ¢ aaHHeMH KTX/AS (113, 114). CpasaxTens-
Haf oueHka KIX/MC. KIX/HOC 1 KIX /A2 Bri-
NOIHEHA TIPH aHANK3e MPO0LI 3AarpAIHEHHOIT BOIL
[ 18]. [Tpoby cTounOoil BOAL! MPOMBILILIEHHOTO MPe/-
MPHATHA NOCAE SRCTPAKUHH M KOHLICHTPHPOBAHHA
MPpoAHANH3IHPOBAIH ¢ HeTobaoBaHmes MC-, HK- i
Ad-peTerTopos, [laHubie, MUTVHEHHBIE TTPH HCTONE-
30BaHMI A/, TOABOIMIN YCTAHOBUTE HAIITYHE ce-
POCOAEPIKAILHX KOMIIOHEHTOB B CMECH, KOTOPLIE He
YIAN0CE MAEHTHIPHIIMPOBATE ¢ NoMolibio KX/ MC
# KX/ HDC u3-3a NPUCYTCTRHA 3THX COeTHHeHMTT
B KONUEHTPaLHAX HIGKRE NPeLe]os oGHAPVKeHITA
mace- 1 HK-cniekTpaisHbivi getekTopami. Timer-
pua 2, 3-auMeTHn-2, 3-AHaTHARHTAPHOIT KHCIOTE
Obut maenTiuuuposas no HK-cnekrpasm, a atos-
HO-3MHCCHOHHBIN AHATHA NOATBEPANA HAEH TN -
KL MO TPHCYTCTEHD B MO CERVITE AaTOMOB 330TaA,
ITOKCHKAPGHHOILL 13 3TOH e npobsl npoanain-
AaUpoBaHL! ¢ noMolbio KIX/HMC u KIX/A90 B
PE3VALTATE BHIABICHO HECODTBETCTBHE JaHHEIX /16 -
MeHTHOro cocTapa # MH-cnexTpos. [Ina okoHYaTe s
HOI MAeHTHOMREANHE GLUTH MPHBTeYeHBl 3HAYCHIT
MOJIEKVIAPHEIX MACT COEAMHEHHIT. MOIViYeHHble ©
MOMOIIBHY MalC-C NMERTPOMETPHYECKOro aHATHAA B
pemduMe XiiMitgeckoil HoHiaann, Beuweerao., o no-
solbio KX/ MC paciwindposainioe kak amig oje-
HHOBOI KHCAOTHL. AaMHHHAA FPYTITa KOTOporo Gkia
sadrenposana c nomowsio KIX/H®C. npiepas-
HEHHH C0 CTAHZAPTOM MOKA3AI0 HECOOTRETCTRIEG
XApPaKkTepHCTHE viepwnsanua. Henonssosaime
KIX/AD/L. noaTeepanpiles NpHCYTCTBHE ATOMOB
A30TA, NOIBOILT0 0bHAPYHHTE ABA BELLICCTEA - 018 -
AMH M 3PYEaMIIL.

Peayiprarsl HCCACA0BAHHA BOALL NOBEPXHOCT-
HBEIX HCTOMHHKOB, COJE DALMY NecTHIIILL. ORI -
ACTEALCTBYIOT 0 npenMyLLecTsax KX/ AD/T no cpas-
HEHHIO ¢ MyIsTHCHeTeMoll KIX/TH/331/MC1
[115]. HocTHrayTa Xopoluas cXoAHMOCTh MeHIY Mo-
AyHeHHBIMH peavisTaTami. Oanako KIX/A3/ no-
IBOTACT HE TOALKO OMPEIeTATh: MOMAHBII 3MTEMEHT-
HBIT COCTAB COBAMHEHNTT. CONEPHALIMX ATOMBI
Cephbl. a30Ta. KHCI0pota it hochopa. HO M NATVHATE
HH(POPMALIHID, KOTOPVEO VA06HO HCMOALIOBATE JLTA
KOAN4eCTBEHHOTo ananusa. Creayver nogqepriyTh.
HTO AHAIH3 110 HECKOTBEHM 31eMEHTAM, Cojlepika-
LLIMCA B OIHOH MOJIERYAE BELLECTRA. NO3BOIAET Cy-
LUECTBEHHO MOBBLICHTD TOMHOC Th PACHETA COLEPHA-
HHA KOMIIOHEHTA CMEeCH.

B nocaeaume roast meton KX/ A3/ vaxoanTt ca-
MOCTOATENBHO HIIH B COMSTAHMN C APYTHMH CHEKT-
PaUILHBIMK MeTOAAMH BCe GoJiee IHPOKOS NpHMe-
HEHHE B HCC/IEJOBAHHN H aHANH3E 06 BEKTOB OKpY-
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marowed cpeast | 116], PaspaGoTana MeToauka on-
peaeneHndA eHoIa U XT0phEeHOIOR B MTHTLEBOIT Boje
C HCTIOILAOBAHHEM NPeABAPHTETLHOMD KOHLEHTPH-
poBanua npoli Ha rpadpHTOBRIX KAPTpHIKaX
(Supelco, Bellafonte, PA. USA) i nocte 1y ommmms atom-
HO-3MHCCHOHHBLIM IeTeKTHPoBAHNEM. Bolcokan
CTEMNEHL KOHHEHTpUpoBanuuA (1500 : 1), obecneun-
BAEMAA KAPTRHIIKAMI. M CETeETHREHOCTE A8TERTO-
Pa K XI0pCoAe pHalliM coeMHeHAM NOIBoIHI0T
J0CTHYE HEODXOAHMOTC YPOBHA Y BCTBHTEIBHOCTH
(Menee 0.5 Hr/em”) npH onpeaeneHH 3THX coe -
newnit Dea AepuRaTHAaumi 06pasua nepe; Tre plo-
thaanoit akerpakumeit [95]. [pUBOAATCA XpoMaTor-
PaMMBbL. NoIVHEeHHBIE ¢ noMowbio T n ADM dup-
Mul “Hewlett-Packard™ (mo aunnm sMucenn vepo-
Aauxaopa g A3JL). npod nuTeeBoil 1 noBepxHOCT-
HOT BOABI ¢ nobasaensiem 1 Gea gofannenns deto-
noB. [pu naenTrdgmkaim XTopeoge pRaLmx theHo-
JI0B € NOMOLILI X10peneuniyHoil XpoMaTorpas-
MBI AT/ M MX KOTHYECTBEHHOM ONPeIeIeHIIT 110 OT-
KIHKY HA COCTABHOMN 3MeMeHT (B JaHHOM Cayuae —
X710p) MoAyUeHs Gonee TouHble peayisTatsl. Paspa-
fotana metomnka KIX/AD]L nossoasiomas aHa -
3HpOBATE B BOAEe 22 ANKWI- M XN0PNPOHIBOHBIX
theHoNA, ONpeeeHbl HX XapakTePHCTHEN Ve piH-
BAHITA 1Ha PA3HbIX asax if MUHHMLTBEHO OlpeeTn-
CMBIE ROHUEHTpawit B pode [117]. B paGoTtax [118,
1 19] nokazaHa BOIMOKHOCTE HCMIDIB30OBAHNA CIHC-
resbl KIX/AD] 21A OUeHKI 3arpAIHEHHOCTH BOIk
OPraHyeckuMi CoeHHEHIAMIL IO CYMMaPHOMY
COLEPHAHUIO YITEPOa B KOMITOHCHTAX, MHPYID-
LHEXCH H3 XpovaTor padneckoil kononkin. [ockoin-
KY 3TH coenHeHHA MeToaamn KX/ A3/ /MC npo-
HACHTHOHUNPOBAHEBI 1 VETAHOBAEHO. YTO OHIT HIMe-
0T TEXHOMEHHYIO TPHPOY. TO CYMMAPHOS colepma-
HHE VIJIEPO/1a B KOMIIOHEH TAX HA XPOMATOr pasMMax
3arpasHeHHE 06o3HaYeHO KAK TeXHOTeHHBITT viTe-
poa (TOY). [Mpeanaraemeie yeaosita xpoMator padhir-
POBAHUA MO3BOTAIT AHANHIPOBATL COEHHEHIA
€ MOJIERYARPHOR Maceoii no 500 en. | 120].

Cuerema FX/AS/IHenonL3osaHa LA BLIABTEHIA
HCTOYHHKOB MOMAZAHIIA B BOJY peEH. obecnevynsa-
1oLlell FOpoa MUTLEBOI BOAOIT. coeguite il cepol i
BAHAHNA FOpoja Ha codepwatine nx B Boae [121].
Mpinerenne TX/AD okasanocs 6osee itrdopma-
THBHBIM. Y€M HCTIONLIOBAHNE KOMILTEKCa HOHHO
XPOMATOTPAPIL M IMHCCHOHHOH CHEKTPOMETPHI C
WHAYETHBHO CBA3AHHOM maasMoil 11s noaofHbLy
ueneit [122], TK. nospoaseT yeTaHOBHTL BHA M Xa-
PAKTep pacrupeiegaeHHs OPralmHeckix mpoM3soa-
HbIX cepil. CHeTema X/ A3 venem o Henos3oea-
HA B YCTAHOBJICHHH COCTABA, MPHYHH H HCTOYHH-
KOB 00pasoBaHia OpoMopraHHYeckiy coeTHHeHHIT
B MHTEEBOH Boae [ 123, 124],
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MpH ATOMHO-3MHUCCHOHHOM IETEKTHPOBAHHH
noay4eHsl HHpOpPMaTHBHBIE 3AeMeHToCTIeIH]HY-
HblE XPOMATOT PAMMEL JUTA FETE POATOMOB (33 HCKTIO-
yeHMeM A30Ta) pH AHATHAE NeCTHILMA0B. NPHOVT-
CTBYHUINX B NoBepxHocTHOH Boae |96]. [Nokasana
HAJEHRHOCTE M ObICTPOTA WIEHTHOMEALMI C0H-
HBIX [0 COCTARY NECTHIHAOE B OTAHMHE OT A1bTep-
HATHBHOTD HCTOMLIOBAHNA KOMITIEKCa CeNekTHR-
X geTexTopos (33, THO, (M), Tak MEHIMATL-
HO-JAETEKTHPYEMAII YPOBEHE MECTHLIHIOB B BOJE C
HerosibaosaHpen U3 A Ha JHHIAX SMHCcCiH aTo-
MOB vIepoaa (496 Hvm) 1 xtopa (479 HM) cocTaBiseT
- 3. 1-80ur /oM’ B 3aBHCHMOCTH OT NMPHPOILL COeIH-
Hendua [125). Paspabotana MeTodHEa [UTH aHAIH3a
nmo 1o pUpoBaHbix Gudennnos (NXE) ¢ nenois-
aopaHuen cueTemel KIX/ADM | 126]. Araauaupopa-
MMk obpasibl MOPCEOI BOALI M HCKYCCTBEHHBIE Pa-
cTeopbl [IXEAroclor 1232, 1254 1 1260, Anamia[IXB
¢ nosmoluso cHetemel HIX/A3]] no cpasHeHo ¢
TPAAHNUHOHHO HCNOIb3VEMO B TAKHX CIVHaAX CHC-
remMoil KIX/ 931 nospolseT 3HAUMHTEARHO YTTPOC-
THTh KNTHYECTREHITOE onpedeae e i Gonee ToHHD
OLEHUTh MOKAZATENL CyMMapHoro konnyecTsa [IXE
B ripobe. [MpH uenoas3opain 331 soaHnEaeT Go/lb-
1A BEPOATHOCTL 0IHHOKH Ma-3a NPHCYTCTBIA CO-
EMHEHI, ATIONPYVIOHXCA coBMecTHo © [TXE npi
P EIfIDTE C HACKIIICHHBIME b paaua AMH NMOBRePXHOCT -
HOil BORIL.

Tarim obpaaos. KOMBHHHPOBAHHE IUTA3MEHHO-
ro MCTOMHIKA BO3OYVAKAEHHA © ONTHYECKHM IMIC-
CHOHHBIM crieRTpomeTpoM (AD]l) moaso AeT Moy -
THTE NPENMYLLECT Ba Mepe] APYyTHMI AeTeRTopamMin.
OCHOBHEIMK 13 HHUX ABNAOTCA CAEIVIOUINE;

- PESTHE BAS TUTASMA CHEPXBLICOKOYACTOTHOTD Pad-

PAAA C BEICOKOIT TeMIe paTypoil cnocofHa AMccoiii-
HMPOBATh HA ATOMEL 00kIE MOTEKY/ILL, ATHMDVIOLIL-
ecA H3 xpomatorpafuyueckoil KONTOHKN H NEpeso-
ANUTE ATOMEL B BO30YHIE HHOE COCTORHHE,

- ONTHYECKHI 3MUCCHOHHBIN ciekTpoMeTp (-
0OHAA MATPHUA). H3MEPAA HHTEHCHBHOCTE 3MHC-
CHOHHBIX THHAH TOIBKO HA BRIGpaHHoil LTHHe BOJ-
HBL. COOTRETCTRYIOUIET OnpegeieHHOMY aTomMy, obec-
NedHBAET BLICOKYH) CENEKTHBHOCTB [10 O THOLIEH IO
K BB PAHHOMY 3/1EMEHTY!

- INOOHAA MaTpPHLA JaeT BO3MOKHOCTE OAHOBpe-
MeHHOH perHcTpaini HECKOABKHX MIeMEHTOR ¢
BrnuaKmu LUTHHAMH BOIH, He HAKIAALIBAA OTHTH-
KM ApVT Ha Jpyra;

- Gnarodapa BeICOKOI CENeKTHBHOCTH MTPee bl
ofHapyv#HeHHA LTA GoNbIIMHCTRA 31eMelTOB CO0T-
BETCTBYHT HH3KHM Y PoBHAM |11 /cek), a auHeliHbIil
OHHAMMHYECKHIT JHATIAZOH - YeThIPEM NOPAAKAM;

- A KOJIHYECTBEHHOTD ONpe/le e A HeT Heol-
XoAuMocTH B [DCVIAPCTBEHHBLIX CTAHAAPTHBIX 00-
paauax (MCO) KamIoro onpeieTAeMoro KOMITOHeH -
T, TAK HAK KB poBKA Mo 31eMeHTaM NPoH3BoanT-
CH 0 OJHOMY IUTH HECKOALKHM COELHHEHNAM, CX0-
#HM Mo CEROMCTEAM 1 MMeRIMHM B CBOEM COCTABE
Tpedvesble 21eMeH T,

AT MOHD HCTTOTTBI0BATE KAK NTPH MpOoBE1eHIH
HOCACAOBAHNIL. CBASAHHBIX © HeoDXOAMMOCTBID
AHAMNAA LHPOKOTD KPYT i OPrafiuec Ktk CoeHe-
HITHL, TaK 1 B olpeIe e HHN OTAETLHBIX KOMITOHEH -
ToB B fpobe. [TpH 3TOM OH MOMKET 3aMEHNTh LENLHT
PAL CENEKTHBEHBIX JCTEKTOPOB, NO3BOIAET COKPa-
THTB "HHCI0 TPHGOPOE, HeOGXOINMBIX [TPH AHATHIE
CAOHHBD CMECed B TakiM o0pasoM YHIPHIIHPOBATE
METOMMEY KOHTPOTA MHOMHE COSIHeHHI.
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