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CcbopmynnposaHsl TpeboBaHns k CUCTeMaMm BBEAEHWA 0BPaaloB Pa3nuiHOro arperatHoro co-
CTOAHUA B MHAYKTUBHO CBR3AHHYIO NAa3My S aTOMHO-3MUCCUOHHOTO U MACC-CNEKTPOMETPUYECKO-
ro aHanuaa. CuCTeMaTu3npoBaHs! 1 KPaTKo OXapakTepu30BaHbl MPUMEHAEMbIE A% 3TOr0 CrocoBbI,

BblOgNEHbl rNaBHbLIE NPOLECChI.

Kmo4esste cnosa: cnocobel u cuctembl BBeAeHWS 0OPasLOR, UHAYKTUBHO CBA3AHHAA NNA3MA,
CNeKTpoOMEeTPUYECKniA aHanna, COCTOSHNE BELLeCTRA,

Cypuxos Bnagumup Tpodpumosuy — crapiumii
Hay4HbIA COTPYRHUK MHCTUTYTa XUMUKN TBEPLRO-
ro rena YpO PAH.

O6nacTe HayyHbIX MHTEPECOB: Macc-CrnexTpo-
MeTpusa ¢ UHAYKTUBHO CBA3aHHOMW Mia3mMoi.

ABTop 175 neqarHsix pabor, 1 monorpagum, 4
n306pereHnii.

Mynsiues Anexcanap Anexceesnd — JOKTOP
XUMUYeCcKkux Hayk, npogeccop xagegps: «Puan-
KO-XuMHnyeckme meroasbl aHannsa» FOY BMo
«¥Ypanscknii rocyaapCcTBeHHbINA TEXHUYECKNI YHI-
Bepcuter — YMH»,

O6nacte HayyHbIX UHTEPECOB — 3NEMEHTHBIN
W CTPYKTYPHbIA aHann3, necneqoBaHne TepMo-
XUMHYECKUX NPOLIeCCOB B aTOMW3aTOpax, NCTOY-
HUKax BO3OYXAEHNS CIEKTPOB U MOHHBIX MCTOY-
HUKax.

AsTop cesiwe 150 crarei, 5 kHur, 4 nsobpe-
TEHHUHA.

O6ssarenninim i ouernn BAXHHKLIM 9TANoOM Bbl-
HOJTHCHHWAA ATOMHO-OMUCCHOHHOIO 1 MEIL‘C-CI"ICK'I'[)()-
METPHYCCKOIO aHAIM3a ¢ MOMOLIBIO MHIYKTHBHO
CBf3aHHOH I1a3MbI (MeTo11 UCIT-ADC u UCII-MC,
COOTBETCTBEHHO) [1-9], sBAsIETCH BBEACHME B AaH-
HbII BBICOKOTEMITEPaTYpPHbIH HCTOYHWK Heenepye-
MBbIX 06pasios. [l MakCuMalbHOro U3BIeYeHUs
Ha3BAHHBIMHM METOJAaMH cojlepralleiics B o6pasiiax
UH(pOPMALIMK 00 UX 9JIEMEHTHOM M H30TOITHOM CO-
cTase, BEOJMMOE B [1J1a3MY paapsijia BEIEecTRO J10J1-
AHO GbITh B popme, HanuGosee NPUTOAHOA A1 ad-
(PEKTUBHOTO MOTYYCHUS ra3000pasdHbIX aTOMOB U
MOHOB B YCJIOBMAX MHTEHCHBHOTO Harpesa |1, 9], Tak
KaK aHaJIMTHYCCKHH curHan B mertojae UCIT-ADC
(MHTEHCUBHOCTE CHERTPAILHBIX JIMHUIT) reHepHpy-
eTCA BO30YHIEHHBIME aTOMAMH M HOHAMU, a B Me-
Tojie UCIT-MC (MoHHBI# TOK) - 0/IHOKPATHO 3apsAKeH-
HBIMH NOJIOKHTEILHBIMH ATOMHBIMH HOHAMH.

OnTHMaibHbIMKU GopMaMu 0GpasLoB UIH BBEIC -
HHA B HHAYKTHBHO cBA3aHHYy10 11aamy (MCIT) o6pry-
HO ABJISAKOTCH 'l‘OI'lH.O,C[H(TICPCI IbIH AJPO3VIL, | lap u/iH
rag. [ToaToMy BBEICHME KOHJICHCUPOBAHHBIX 06pas-
LLOB B IJ1asMy paspsi/ia 00bIYHO HAYHHAIOT ¢ UX Tpe-
ob6pasoBaHMs B OJIHY 13 HA3BaHHLIX GopMm. JlanHasn
crajua ABageTes Hauboiee OTBETCTBEHHOM U IO -
HOH. 3a Hel cie/lyloT ylydllleHue KadecTna HoJy-
HAEMBIX [IPH 9TOM HPOJIYKTOB NPeobpasoBaHus (1pm
HCOOXOAMMOC TH [IPOBOIMTCS CETapHpoBaHMe 1 /1IIH
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lecosibBaTaAlMA A3po307s) H MX locTaBKa B dakes
[U1a3Mbl. [1J1 BBITIOTHEHMSI ITepedHCcIeHHBIX CTaui
H IIPOLIECCOB BBE/IEHU A1 HAIILIK [TPUMEHEHME pasiv-
HBIE TEXHOJIOTHH K YCTpoiicTBa, ofcyraaeMble HAHeE.

OAHOBpPEMEHHO HYHHO OTMETHUTh, YTO BamKHOE
3HAYEHHE UMEET TaK:ke cocToAHMe 06paalioB repej|
ITANOM BBEJEHMA B IJIa3MeHHBIH HCTOYHHUEK. Bo
MHOIHX clydasax Heobxo/uma npejBapyTe/]bHan
[IO/IFOTOBKA 06PAa3L0B: H3MeJIbYEeHHE, PACTBOPEHHE,
pasbasieHue, GHILTPOBAHHE, pasjie/IcHHE H/HIH
KOHUEHTPHPOBAHHMH KOMIIOHEHTOB H T.J1.; MEXaHH -
veckad obpeska, HUIMQOBKA, ITOJMPOBKA M T./1.).

B HacTtosniei pabore Ha OCHOBAHWUH PACCMOTpe-
HUS OOLIMPHBLIX JIMTEPATYPHBIX JAHHBIX H cO6CTBEH -

HOTO OTTLITA ABTOPOB ¢/le/IaHa IOIbITHA CHCTEMATH -
BAIUH PA3/IHYHbIX MTPEIJIOIKEHHBIX U ITPHMEHAEMbIX
Ha [TPAKTHKE Cr1ocob0B (THMOB) BBeieHUA 06pasLioB
B MICI1. CucremaTUsalvsa ocHOBaHa Ha pacCMOTpe-
HHH NPUHIMIA JIEUCTBUA YCTPOHCTB BBEIEHHSA 06-
PaslioB M MX pas/IMYHOIo arperaTHoro COCTOSHUA.
OpHoBpemMeHHO B paboTe chopMy/IMpoBaHbl OCHOB-
Hble TPEOOBAHMA K 3THM criocobaM U peain3ylonmMm
HXYCTPOHCTBAM.

O6o6L1eHHasn cxema BBeAeHUSA 06pasiioB B MHJIVK-
THBHO CBHA3AHHYIO TIA3My, [MPOMCXOAALIME ITPH
DTOM NPOIECCHl, BOZHHKAIOLLME (DOPMBI AHATUTOB U
APYTUX KOMITOHEHTOB TPo6 YTIPOIUEHHO 110KA3aHbI
Ha pHCYHKE.
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Puc. Ynpowennas cxema Bsepenns o6pasyos 8 metopax UCM-A3C u UCM-MC, NpOUCKOARLME NPU 3TOM NPOLECCHI, BOIHUKAOLME
thopMbl AHANUTOB W APYrUX KOMNOHEHTOB

B crieKTpoMeTpUYeCcKoM aHAIH3E ¢ ITIPUMEHEHH -
em MCIT BenHuMHa aHANU THHCCKOrO CHI'HAIA CBS-
JaHa [piaMo IMPONoOpPIMOHAJILHO C KO]-ILICHT})&U.HCﬁ
anaJmra B o6pasle U YMCeJIoM aTOMOB aHAIUTA, 110~
MABIIHMX B [U1a3MY Paspsla B € IMHULY BpeMeHu. [ Tpn
ATOM., JUIS JIOCTHIKCHUA HU3KHX IIpeyes1oB o6Hapy-
HECHHA U ITPUEMIIEMBIX TOYHOCTHBIX XapakTePUCTHE
METO/OB, H3MEPSIEMBIH CHUI'HAJ JIOJHCH BBITh fl0C-
TATOYHO CHJILHBIM JIaske [TPH HHYTOKIIOM COJlepiKa-

HUY aHAIUTOB (T.€. ¢ 3a/1aHHOM JIOBCPUTENBHOIH Be-
POATHOCTBIO IIPEBBILIATL YPOBEHD LLIYMOB) M CTAOHU/Ib-
HBIM BO BCeM JIMaradoHe HeeIeyeMbIX KOHLIeHTpa-
L. Ioaromy. U8 pea/3alivi H3BECTHBLIX [TPeHMY -
weers metojioB UCIHT-MC u UCIT-ABC [1-9], cucTe-
Mbl U YCTPOHCTBa BBeJIeHUA 0Opasuos B UCIT josk-
tibl paboTarb o PerTHBHO U yeTOoHYMBO (2, 10], T.€.
ofecrie I nBaTh BbICOKMIA BBIXO/ TOHKOAUCIIEPCHOTO
A3pP0B0JIS, I1apa MU rasa M3 o6paalios U BOCTIPON3-
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BOAHMYIO JOCTABKY B haKes MJasmMbl MAKCHMATb-
HOTO KOJTHYeCcTBa AHATHTOR. BO3MOMKHOCTE BRITION-
HEHWS 9TUX IV1aBHBIX YCIOBHH 3aBUCHUT OT IPUHILH-
na JeACTBMA, KOHCTPYKIIHHM, Ka4yecTBa H3rOTOBIIe-
HUA K aJJalTHPOBAHHOCTH 06CY K/ JaeMbIX CHCTEM K
BhIIlIEHA3BAHHBIM MeTojlaM aHasu3a. CooTBeT-
CTBEHHO, YCHEIIHOCTh MPOBEASHNA M3MCPEHHH B
BHAYMTEbHOHM CTCIIEHH 3aBUCHUT OT MPaBUJILHOCTH
Bb160pa ¥ BO3MOMHOCTEH I0/{X0JISIIIEH CHCTEMb] BBE-
JAeHusa obpa3la B 11asMeHHbIH akel.

Bonee nogpobHbIf CrMcok TpeGoBaHMH Kk cucte-

MaMm BBeleHus obpaatios B UCIT, mHOr1a 1710X0 cove-
TaeMbIX MeH{1Y cOO0H, H COOTBETCTBYIOLIME KPATKHE
KOMMEHTAPHH K HUM [IpHUBeeHbl B Tadi. 1. Makcu-
MaJILHOE BBITIOJTHEHHE COBOKYITHOCTH IIepeyYHCIIeH-
HbIX OCHOBHEIX M IOLHOJIHUTEILHBIX TpeboBaHMIi AB-
MACTCH INIaBHBIM KPUTCPHEM NPMIOAHOCTH U COBEp-
LIEHCTBOBAHMA CHCTEM BBeleHnsa obpasios 8 MCIT,
TaK Kak olpeje/seT BRIXOAHBIE aHATHTHYCCRIE Xa-
PAKTEPHUCTHRA METOJIOB H KOHKPETHOTO CIIEKTPOMET-
pa (npejte/in 06HaApPYHEeHH S, CX0/IMMOCTD, MOBTOPSE-
MOCTB, IPABHILHOCTB U CEJIEKTUBHOCTL H3MEPeHHH).

Tabnuua 1
Heobxoaumele TpeboBaHus k cucTemam BeeaeHUsA 0Bpas3Uos B UHAYKTUBHO CBR3AHHYIO NNasMy 1 COOTBETCTBYIOLME
MMOACHEHWA
Tpebosarus MoscHeH!s |
1 2

|

| [leiicTeHHOe NpeoGpa3osaHme 1c-
XO[QHOW OPMbl TBEPABIX U XUA-
knx o6pasLos B a3p030mbHOE W/mnu
rasoofBpasHoe (napoobpasHoe) co-
cTosHue (panee — npeobpasosa-
H1e)

'aqjqﬁékr_maﬂaﬂ Tp‘a'Hccbopmaum d_ﬁﬁba:'suoa_é'ré_a_oéﬁ-hé;s_HEéEEM_hl W MOHBI B UCT
MOXeT BbiTb AOCTUTHYTA TOMBKO 38 CYET MAKCUMATbHOMO NOMMOLEHIS SHEPrM
pa3spafa uccnegyemoimM BELUECTBOM 38 KOPOTKOE Bpemsi ero npebbisaHus 8 nnas-
me. B cnyyae TeepabIx U Xuakux 0BpasLioB 3To MOXKET BbiTe LOCTUFHYTO NYTEM
UX npeaBapuTENbHOrC NpespawieHnsa B opMy CyXOro UIv YBNauHEHHOro aspo-
3ons (TymaHa, AbiMa, napa), a Tawke rasa. Mpu 3TOM peayssTaTMBHOCTb TPaHC-
hopMaLni a3po30NbHbLIX HACTUL 3aBUCUT OT UX pasMepa, COCTaBa W CBONACTB:
HEM KpynHee YacTULbl U YeM BbILLE UX TEPMOCTONKOCTL, Tem BonsLue Bpemeri 1
aHeprum TpebyeTcs Ans ux Harpesanus. B cnyyae razosbix 06pa3slos (6uoren-
Hble UCNapEeHUst, NPOMbILLNEHHbIE OTXCAALWNE rasbl U NPoY.) U3MEHEHWE UX WUC-
X0f4HOW dhopMbl 06bI4HO He TpebyeTcs. B HacTosLee Bpems umeeTcs pasHoo6-
pasHbIii apceHan CpeAcTe NOoMyYeHVs aspos3ons, Napa Unv rasa ua Teepabix 1
Muaknx 06pasyoB HEOrpaHUYeHHOro UNu Manoro pasmepa (Macchl, obbema).
BwmecTe ¢ focTOMHCTBaMM 3TU CPEACTBA UMEIOT U HEAOCTATKY, NoBykaalome K
HOBbIM NowWcKam B 3Ton obnacTu. |

SbdheKTUBHAS A0CTaBKa KOHEYHBIX
TOHKOOUCNEPCHbIX UK r33005p83-
HbIX MPOAYKTOB B Nnasmy.

A beKTMBHOCTL NEpeHoCca B dakes nnasmol TOHKo.qmcnept_Hblx unn rasooﬁbash-'
HbIX TPOAYKTOB, CO34aBaeMbIX Npv npecbpasosaqun 0bpasyos, xapakTepusyeT
BENMUYWHY NPOMCXOASALLMX NPV 3TOM NOTEPbL W 33BUCKUT OT ANWHbLI, (hOPMBbI 1 Nnone-
pEe4YHOro paamepa TpaHCNOPTHbLIX KOMMYHUKaLWIA, CBOICTB UCMONb3YeMbIX KOHCT-
PYKTVUBHbIX Matepuanos. [oTepu aHanuanpyembix NPOAYKTOB MOTYT UMEeTb copb-
UWOHHYIO, KOHAEHCALUOHHYI, MHEPLIMOHHYIO U ApYryio npupoay. HamepeHHywo!
OpraHn3auuo NoTEPb NPUMEHSIIOT 4N pasdeneHus No pasmMepam v feconssaTa-
Luun HacTuL a3po3ons ¢ UCnonb3osaHnem adpeKToB MHepLUUN 1 rpaBuTaniuy, uc-
napeHus U KoHgeHcauuy, ocmoca u copbinm

Bbicokan cTabuneHocTb npeobpa-
30BaHUA U JOCTABKN KOMMNOHEHTOB
obpasua B daken nnaamsl,

BO3MOXHOCTb perynuposaHns cko-
pocTu npeobpa3osaHus U 4OCTaBKu

BeinonHeHue atoro TpeGosaHns SBNAETCH YCNOBNEM METPONOrMHECKOIA ycnew-
HOCTW METO/a, 3aBMCUT OT KOHCTPYKTUBHbIX OCODEHHOCTEN U TEXHUIECKOrO YPOB-
HS BbIGUpaeMoil cucTeMbl, @ Takke OT CBOUCTB aydaemoit npobel. OCoBeHHo!
BaxHo 370 TpebosaHye B MeToge NCIM-MC n3-3a manocTy pasmepa oTeepeTui
WHTepenca Macc-CnekTPOMETPa, YEPes KOTOPLIE NPOMCXOANT AKCTPaKLIUS nnas-|
Mbl, COAEMKALLEN aHaNU3uPYyeMble NOHbI.

CoBMmecTHoe wﬁa_aaen bhbe_;aéfthbééa-ihe buopocfeﬁ ﬁp—eoﬁpaaoaaE}AE _,ﬁomaa-

114

KW, AOCTUraemoe pasnn4yHbiMWU TEXHUYECKUMIW CPEeACTBAMM, NO3BOMNAST ynpasnaTh



__AWanuTuka v KOHTpons 2006 T 10, Ne 2

Mpoaonkerwe Tatn.1

‘1 S—

2

KOMnoHeHTOB 0Bpa3sua B haken
nnNasmel.

NATb HArPyXEHHOCTBLH NAA3MbI KOMMNOHEHTaMU MPobb, acbqaemﬁEHocwro obpaso-
BaHWS aTOMOB W MOHOB aHanuTOoB, 3@ TAKKe YacTul, 0Bycnasnuearowmx cnekr-
panbHbie nomexu (Hanpumep, B metoge WCMN-MC - aByx3apsaHbie aTOMHbIE UCHbI
1 NOMNWATOMHbIE NOHbI). B KOHEYHOM UTOre 3TO NOMOraeT CNTUMU3NPOBaTL N3Me-
puUTEnbHbIA NPOLIECC U yNy4LUaTE METPONOrMHECKIE XapaKTepIUcTUki ahanusa.

BO3MOXHOCTb BO3AENCTBUA Ha Be-
MUYKUHY AUCTIEPCHOCTW A3P030NA 1
yaaneHue n3 npoaykros npeobpa-
30BaHWA KPYNHbIX a3P030MbHbIX
vacruu,

Bo3MOMXHOCTb perynvposaHus Ha-
rPY>EHHOCTI NNasmel Napamu pa-
cTBOpUTENEW.

YMeHbLUeHUe pazmepa Npov3BOANMbIX a3P030S1bHbIX YacTUL nosblLUaeT adek-
TUBHOCTb BBEAEHMA aHanuTa B dhaken nnasmel N obecneyneaeT Sonee nonHoe
“cnapeHue aspo3ons, BbICOKYIO NPOAYKTWBHOCTb AXCCOLNEALINN MONEKYN, aTOMW-
3auum aneMeHToB 1 06pasoBaHNA NOHOB, BO3DY)KAEHWA CNEeKTPOB 3MWUCCUK aTo-
MOB W MOHOB 3a BeCbMa KOpOTKOe BpemMs npebkiBaHua YacTuy B Nnasme paspaga
(HecKoNbKO MUNNUCekyHa). YaaneHue kpynHbiX aspo3onbHblx YacTul yny4waer
cTabunbHOCTL ¥ 3HMEKTUBHOCTL YCNOBUIA BO3BYXAEHWA CNEKTPOB ¥ NOHOODPa30-
sawwssicn.
BeepeHune napos BoAbl 8 UCT noBbilwaeT Temnepatypy Bo3BYKAEHUS, CTENEHb
MOHM3aLMW aTOMOB W YBENULUBAET aHanuTuieckue curians! 8 metonax MCM-A3C
1 NCM-MC. Ho BbiCOKas Harpy»eHHOCTb NNasMel Napamu BoAbl, BCerga uMeto-
Lasi MECTQ NpK aHanu3e BOAHbIX PacTBOPOB, BBOAWMbIX B MNasmy ¢ NOMOLLbIO
NHEeBMATUYECKUX U, OCOBEHHO, YNbTPa3BykoBbix pacnbinurenein 6es geconbeata-
lLuu, BEAET K HapyLeHWo ee cTabunbHOCTN 1 YCUNEHUIO CNEKTPaNbHbIX NOMEX.

[ BeepneHwe napos opraHuueckux pacreopureneil 8 UCI npruBoanT K NpOSBREHWIO
CUMbHBIX CNEKTPanbHbIX NOMEX, OCAKABHUI0 KOHAEHCUPOBAHHOIO yriepoaa (Caxv)
Ha ropenke v B OTBEPCTUSX KOHYcoB nHTepdenca, TpebyeT ysennyenus Bknaab!-
BaeMoi B pa3psid BbICOKOYACTOTHON MOLLHOCTY Afs NOAAERXKaHUA cTabunbHOC-
TV rOpeHuUsi paspsaaa, a Takxe 4oOaBNeHus KNCNopoaa K aproHy Ans CBAsbiBaHNA
yrnepoga.

Ocnabnexve Harpy»XeHHOCTY NNasmbl NapaMy pacTEOPUTENEN OCYLLECTBNSIOT C|
MOMOLLBIO A4ECONbBATUPYIOLLIMX YCTPONUCTE U MOAYNei OAHOCTaAWAHOMO (OXNax-
JaeMble pacnbinMTenbHbIe Kamepbl) U ABYXCTaAWHOIo (Harpes asposons v yaa-
rieHne NapoB PacTBOPUTESS C NOMOLLLIO KOHAEHCATOPOB, MeEMBpaH, NornoTUTEeNb-
HOIt cpeabl) TUna. Konw4ecTso cTaani AeconbeaTaumm MoxeT BbiTb 1 BonbLMM. |

BoamoHOCTL BO3AEACTBUA Ha XK-
MWYECKUIA COCTaB NPOAYKTOB npe-
0B6pasoBaHna

BO3MOXKHOCTb BbINOMHEHUS Npeod-
pa3oBaHWs AUCKPETHLIM UNWU He-
npepbiBHLIM 0Bpasom

MWYECKOro UCnapeHus) Unu peanusoBarh NoKansHbIR aHanna (nasepHasn abnauus).

[laHHoe cpeacTBOo NONE3HO AN Nepesoaa aHanuTos B hopmy, Haubonee Beiroa-
HYI0 NS M3MEPEHWIA, HAanpUMep, ANA NOBLILLEHWA CENEKTUBHOCTU UK HyBCTBU-
TENLHOCTY aHaNKWaa, onpeaeneHns cneungryecknx hopm HaxoKaAeHUa anemeHTa
B N3yyaemom obpasLie. MameHeHne XuMuyeckoro cocTaesa npoayKkTos npeobpa-
30BaHUS AOCTUraloT C UCNONb30BaHUEM TEXHUKW XONOAHOrO nNapa (pTyThk), reHe-
pauun ruapyuaCB UK Apyrnx NETyUx COeaNHEHWIH (OKCMAOB, ranoreHnaos, anku-
noe, kap6oHWnoB, (i-4UKETOHOB U T.4.), 3NEKTPOTePMUHECKOro UCNapeHns, pasHo-
0BpasHbix BApUAHTOB XPOMATOrpadhum, a Takke 3KkCTPaKLUM n MoHHOro obmena,
peannayemMblx C NOMOLLbI NPOTOYHO-UHMEKUMOHHEIX CUCTEM.

hHEhbéﬁ&é:ée_n{Jaimggnﬁgm BBE,QE_H we oBbexTos aHanvsa e VICM obecnesn-
BaeT HaunyuLyH CXOOUMOCTb, BOCNPOU3BOAUMOCTb W NPaBUNbHOCTL PE3YBTATOR
aHanuaa, Ho TpebyeT NoBbILUEHHOro pacxoaa npobbi. [uckpeTHoe Npeobpasosative
NO3BONSAET PE3KO YMEHBLWTL pacxos Npobbl (HanpuMep, C NOMOLLbIO dnekTpoyep-
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Mpoaonwexue Tabn 1

1

2

lNpurogHoCTL q;;; ‘paaﬁoro arperarHo-
I COCTOSAHMS U cocTara obpasLos.
MpuroaHoCTb AN paboTel ¢ oﬁpaa-
uamu BonbLoro 1 Manoro pasme-
pa.

Tﬁeﬁosaﬂne 0BYCNOBIEHO PA3NNYMEM ECTECTBEHHOM aneraTHom COCTORHUA W XMMM-
HeCKaro CoCTasa MHOMOHUCIEHHbBIX Pa3HOOBPasHbIX peanbHbIX obvexTos aHanuaa.
EonSmmncrey aapoaohbeix reHepaTopéa AOCTaTOYHO AN BbINONHEHUA aHanu3a
5-10 Mn XuakocTei, pacnbiNAeMblX CO CKOPOCTEIO 1-2 MN/MUH, 3HaYUTENBHO Bonb-
Wwui o6bem obpasuioe TpebyloT yCTPONCTBa NOMYHEHNA NeTyHx hopM aHaruToB.
Ans aHanu3sa MukpooBbpa3uos (Guonormieckue BbiaeNeHuUs, XpoMaTorpacuieckme
pakyun n T.n. paamepom 10-100 Mkn) paspaBioTaHbl yCTPORCTBA C MUHUMATBHBIM
pacxonom BellecTsa (MUKPOPaCcnbIUTENN, SNeKTPOTEPMUYECKUE PacnbINUTENN).
Teepaple 0bpasusl pasmepoM (a MHoraa 1 hoPMON) A0MKHbI COOTBETCTBOBATL BMEC-
TUMOCTU RYEEK (Kamep) ANA NasepHoi UNK aNekTpopaspAaHol abnsumm.

MpuroaHoCTs Ans paboTsl ¢ BOA-
HbIMV 11 OPraHN4eckUMU1 pacTeopa-
MU

MNpumeHumocTs ans paboTbl ¢ KOH-
LeHTpupoBaHHbIMK ¥ pa3basneH-
HbIMK pacTeopamMu.

BoamoxHocTb achherTusHOM paboTel cucTem BeeaeHus Npob 8 UCI kak Ans Boa-
HbIX, TaK U OPraH4ecKnX pacTBOPOB CHKAET CTOMMOCTbL NPMBOPHOro ocHaLLe-

HWA METOAOB, AT BO3MOXHOCTS (B NPEAENEHOM CNy4ae) MCnonb3osaTh Haubo-

nee pacnpocTpaHeHHble BoAHbIe 0BpasUbl CpaBHEHUS AN aHanuaa opraHuyec-
KWX pacTBopoB, NO3BONAET YCNELWHO NpumMeHaTe MeTogsl UCM-A3C n UCN-MC
Aans sBoaa npoﬁ nocne xpomarorpauHeckoro rpaaneHTHoOro aMoupoBaHus,

TpeGosarue 0GYCOBNEHO PaanuHbIM ECTECTBEHHBIM CONEBbIM COCTABOM MHO-
rovMCreHHbIX PasHooBpasHbIX pearnbHbix 06 LEKTOR aHanuaa.

Cnaban 3aBucuMocTs adhdeKTUBHO-
CTW NPeoBpas’oBaHnus OT U3MEHEHWIA
cocTasa 0bpasyos.

TpeﬁosaHne oﬁycnosneHo noTpebHOCTLI0 NpoBeASHUS 'rqucro KOI'IW-IECTBE‘HHD—
ro aHanwmaa peanbHbIX 05p83L|,OB UMEIILLINX pasnnyHbie Bapualnm xuMu4eckoro
COCTaga, no eguHom rpaqupOEOHHOM 3aBUCUMOCTW

Hu3KniA ypoBEHb COBCTBEHHBIX
LLIYMOB.

CoBCTBEHHbBIE LLYMbI CUCTEM BBEAEHNS Npo6 8 UCTT NPOUCXOAST OT PasHbIX npu-
YWH: NyNbCauwvi NEpPUCTansETUHECKOro Hacoca, 0COBEHHOCTE 1 AethexToB pacnel-

nuTenen, NOBLILEHHO! NONWAUCNEPCHOCTI 23P030Ns, TYPBYNEHTHOCTU NOTOKa

a3po30ns, B3pbIBOOGPa3HOro UCNApeHNs Kanenek a3po3orns Npu KOHTaKTe ¢ Ha-
rpeBaemMoi CTEHKON pacnbinuTenbHOM Kameps! 1 T.4. Bce aTo BHOCUT 3HaYUMBbI
BKNag B UTOrOBYIO NOrPELLHOCTb N3MEPEH;:I

MuHUMaNbHLIN achheKT XUMMYec-
KOW «namaTuy.

Komnaxmocrb CUCTEMBI.

JhbeKT XUMUYECKO!R «NaMsITU» BO3HUKEET N3-3a AHOManbHON 3a4epXKi Bcneg-
CTBUE Pa3NUYHBIX MPUYNH HEKOTOPbIX KOMMNOHEHTOR aHANU3MPYEMbIX NPob B cuc-
Temax BBeAeH1s 0Dpa3yoB, B YaCTHOCTM Ha UX AETansax, KOHTAKTUPYIOLLUX C yKa-
3aHHbIMK BelecTBamun. BenuunHa ahhekra 3a8UCHT OT XUMWYECKOro COCTaBa
0Bpaauios. AphexT 0coBeHHO 3amMeTeH NPK ONPEAENEHNM COAEPIKAHUS TaKVX are-
MEHTOB KakAu, B, Hg, | v Li. MposeneHvie achdrekTa 3aMennseT BuinonHeHne aHanvsa
W3-3a yBenu4eHns BpemMeHun, HeobxoaMMoro Ans O4YUCTKU CUCTEM NPY YepeoBaHuu
INPOG, 4TO OCOBEHHO MELLAET NPV ONpeAENEeHN YNETPaHN3KUX KOHUeHTpauwa. |
TpeGosaHne KOMNaKTHOCTY CUCTEM NoapasymesaeT obneryexne npobnemb! ux
KOMNOHOBKM B COCTaBE CNEKTPOMETPOB Ha MUHUMANBLHOM PacCTORHUM OT hakena
WNCIM Ges notepu ynobeTea akennyataumn, 310 TpeBoBaHne BO3HUKAET, KaK B CBS-|
34 C TeHABHLWA ymeHbLUIEHUA rabapuTos 0B0pyAOBaHUS, TaK U A4NS yMEHbLIEHNS
«MmepTBOro» 06bema TPaHCNOPTHOrO KaHana MeXay ropenkoi u pacnbinsiowen
(rasoobpasytoLenn, nenapuTensHon) CUCTEMONR,

MUHUMaNGEHLIA «MEPTBbLINY 0BLeM
CUCTEMb!.
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YMeHbLUEHWe «MepTBoro» o6bema CUCTEM CoKpalLaeT Bpems NpeBbiBaHns B HUX
nponyckaembix (TPaH3UTHBIX) NPOAYKTOB, HTO yCKOpSET T O4UCTKY YCTPOACTS, NO-
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Okonuaxue 1adn. 1

|
BhiCokasi CTOMKOCTb W AOINTOoBeY-

HOCTb OTBETCTBEHHbIX AETanen.

i BbiLIJaET ﬂpOHBBO,QMTBI‘IbHOCTb u SKOHDMMHHDCTb SKCﬂﬂyaTBLJMM

| 2

ﬂepeson gelyecrsa ofpa3suos B a3po30NbHOE UK ra3oBoe COCTOAHUE COMpo-
BOXAAETCA XUMUYECKUM, TEPMUYECKUM, MEXGHNYECKAM, CBETOBLIM U APYrUMU
BO3AENCTBUAMK HA AeTanu NpeoBpasoBaTenbHbIX CHCTEM, YTO HANAaraeT Ha HUX
|TpeboBaHue COOTBETCTBYIOWEA CTOAKOCTH U A0NTroBeYHOCTW. MNosBneHue HoBbIX
KOHCTPYKUWOHHbBIX MaTepUarnos ¢ NOBbILLEHHEIMU XapakTepucTukami obneryaer
BbINOMHEHWE 3T0r0 TpeboBanus.

MpocToTa KOHCTPYKLUKUK, ee AoCTYM-
HOCTb 1 felueBuaHa, yaobcTeo 3k-
cnnyarauan.

370 ecrecTBeHHbIe TpebosaHuA K NioBoi KOHCTPYKLMKA NOCTOSIHHOIO U MaccOBOro
NPUMEHEHUA.

YHHBchaanOCTb

|
AVBUAYANbHON YHKUVOHAMNBHOM OFPaHUYEHHOCTY M HEOBXOAUMOCTY 3aMeHb!, Ha-

| Bonpoc 0f yHnBepcanmsauww npeoﬁpaaoaareanux CUCTEM BOBHUK 13-33 UX UH-

npuMep, Npy Nepexoae K aHanuay obpasuos, HAXOAALUMXCA B pa3HOM arperar-
HOM COCTOSIHWM, UMY K ONPeAENeHnio MoneKkynApHbIX (BaneHTHbIX) gopM aHanu-
TOB, 1PV N3MEHEHUU KOHLUEHTPALWA 1 XMMUHECKOro COCTasa pacTeopos, pasmepa,
oBpasayos. 3T NPUBENO K CO3AAHNI0 Pa3nuuHbIx rMOPUAHBIX KOHCTPYKUURA, oﬁbe-'l
[VHSIOLLINX BO3MOXHOCTI PA3HbIX CUCTEM (HanpuMep, BeiNonHeHne napaniens-
HOro aHariaa Teepablx Npad ¢ NOMOLLBI0 NasepHon abnaunuy 1 pacTBOpOB C No-
MOLL|bI0 NHEBMATUYECKOro PacnbINeHus) Ui CUCTEM C Pa3NUYHbIMU NpucTaska-
MU (Hanpumep, Xpomarorpad - PacnbINUTENb, PacnbIUTENb — NPOTOHO-UHKEKLIK-
OHHAR CUCTEMA), @ TAKKE Y3NOoB, COEAUHAKLLMX UCnorns3yemMble Bnoku v corna-
CYRLLMX UX (DYHKUMOHWPOBAaHWE.

| DchthekTneHoe y.qanen-me oTxonos | HensBexHo obpasyrowmecs oTxoab! npu paboTte CMCTBM npeot‘apasaaanﬂ MOryT|

oTNUYaThCA arperaTHeIM COCTOAHWEM, XMMUYECKON N TOKCUHECKON aKTUBHOCTLIO
8 3ABUCUMOCTU OT MCXOLHOro COCTORHURA nbBpa3sLos n cnocobos nx npeobpasosa-

Hus. COOTBETCTBEHHO PasNUYaoTCs U CPeACTsa X yAaneHus.

Kak uaBecTHO, QUBHYECKOE COCTOAHHE AHATH-
3MpyemMbIX 06pPasIios /10 MM Nocie MPoGooAroTos-
KM MOKEeT OBITh TBEPABbIM, MHIAKKM, ra:-wuﬁpa:mm M
WM CMELITAHHBIM. [ Kask10r0 H3 9TUX COCTOAHNH
HeoOX0AMMbI COOTBETCTBYIOLIME, IIPHUHIMINMAILHO
paaHblie cnocobbl U yCTPOHCTBA HETIPEPBIBHOTO HJ/IH
JIMCKPETHOro BBEACHUA 1TPO6 B [U1a3My paspiia. B
TOM M MHOHW CTEINeHd oTBeYatolMe MpeibAaB/He-
MBbIM B Tabn. | TpeGoBaHuaM.

MaBecTHBIE K HACTOALLEMY BPEMEHH OCHOBHBIE
criocobn1 BeeieHist ipo6 B MCIL nateuune npuMe-
HeHHe B 00CYHIIAEMBIX METO/IAX WM Tpe/ICTaBIA10-
M€ OTEHIIMAAbHBI HHTEPEC, CHCTEMATHIHPO-
BAHHLIE [10 [IPUHLIMITY JICHCTBHA H arperaTioMy co-
CTOAHMIO 06Pa3IoB, Nepedrciienst B tabil. 2 pMecTe
© MX KpaTKOiH XaparTepucTHROi. [IpejcraBierdtbie
eriocofbl OTAMYATCH IPUHUIMIIOM PaboTbl yor-
POMCTE M MX KOHCTPYKTUBHBIM OPOPMIEHHEM, BU-
OM MCIIO/bL3YEMON DHEPrUM, HAasHaueHHeM, obia-
CTBIO HIPUMCHEHHSH, CTEIIEHBIO CJIOIHOCTH, YHUBEP-
CATBLHOCTH, JOCTYIIHOCTH M Oy pHOCTH. HacThb

crioco6oB Gbuia paspaboTaHa CrellialibHo JIVI Me-
Tonos UCTT-A3C u MCTT-MC, apyrHe 3anMcTBOBaHbl
M3 TTOAXOAALINX TexHoNorui. Tlpu sToM caelyer
(IPH3HATE, YTO OCHOBbLI MHOTHX, YKadaHHBIX B TA0I.
2 croco6GoB, B YaCcTHOCTH, /1A paciibUIeHH IR0~
cret |11, 12], 3a10eHbI 3a0/110 10 HOAB/IEHWA Ha-
3BAHHBIX AHAIM THYECKUX METO/10B.

Haubosee ONTHMAILHBLIC W IPAKTHYHBIE CTIOCO-
Gb! peasM30BaHbl B BU/IE TEXHUYECKNX YCTPOHCTB 1
CHCTEM, BBIIYCKaeMbIX cepuiiHo. K HHM 1oKa 0THO-
CHTCH TONLKO MHEBMATHYECKHE H VIIbTPA3BYKOBEIC
pPacBUIMTE/NH PAasHbIX TUIIOB, PACHbLINTEIbHbIE
AOPO30JILHBIC KAMEPBl Pa3HONR KOH(pUTypauH (B
TOM YMCIE OXJNANJIAeMBIE) M M3 Pas/nYHbIX MaTe-
pHAJIOB, JICCOAbBATATOPbl KOHJAEHCAIIMOHHOrO H
MeMBPAHHOIO THITA, CHCTEMbI HCKPOBOIT M J1asdepHOH
AbJALMM, 9JICKTPOTEPMUYCCKHE HCTTAPHTENN, FeHe-
paTopbl 'MAPUAOE HEKOTOPLIX 3JIEMEHTOB H XOJI0/1-
Horo napa pTyTH. CepUiHO BLITYCRATOTCSA TAKIKE He-
KOTOPBLIE AOTNOJIHHU TE/IbHbIC YCTPOUCTBA, Ppaciiupi-
OLIME YKAasaHHbBIE B Tab1. 2 BOSMOMKHOCTH NTPOTOY -
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HO-HHIKEKIIHOHHbIC U XpoMaTorpaduyueckmue Mo-
Ay/IH, aBTOMaTH4YecKkHe [IPo600TOOPHUKH M THHX

npob (autosampler), ynpasnsioiye

BBeicHHA 11po6 B MCIT. u ap. OcTanbHble (anbTep-

04EePEeHOCTHIO

TOBJCHHWA.

HATHBHbIE) yCTpoicTBa BBe/leHUs 06paslioB B
MCIT noka npeacTaBieHBl TONBKO 3KCIEPHMEH -
TalbHbIMH KOHCTPYKIIMAMH J1a60paTOPHOIO U3ro-

Ta6nuua 2

Cnocobbi v ycTpolicTaa BeeaeHWs 06pa3LioB pasnUUHOro arperaTHoOrD COCTOSHUS B nnasmy paspsga, npurogHsle (unu

NPeACTaBNALWUE UHTEPEC) ANA NPUMEHEHUS B CMIEKTPOMETPUM C UHAYKTUBHO CBA3AHHOM NNa3Moi

ArperatHoe | HaumeHoBaHWe cnoco- MpWUHUMN gencTans XapakTepucTuka |
COCTORHUE 6a, (a66pesuatypa
ofpasuoB | aHrnMACKoro HaasaHua)
v nuTepartypa
1 2 3 4

\MHesmaTUHecKuil
(PN) [2-10, 12-20]

Huakocrte
(wHorpa cyc-
nexans)

PacnkineHne crpyei aprowa,

[ocTynHoCTs, yHUBEPCANEHOCTL, Pa3Hoo6-
pasve 1 NPOCTOTa KOHCTPYKUMIA, COBMECTH-
MOCTb C AONONHMTENBHBIMW yc:'rpoﬁc:'raamn_
|HauBonee wwupokoe npumeHeHWe Ha npak-
TUKE B BUAe 0BblMHbIX (TPAAWMUMOHHLIX) U
cneuwansHblX pacneinUTenen cepuriHoro
npovasoacTea [16-20]. Beicokas nonuMauc-
NePCHOCTb N HU3KWA BbIXOS MEMKUX kane-
NeKk aspo3ons y CTaHAapTHLIX pacneinuTe-
nen, HeobxoauMOCTE NOBLIWEHWA fasne-
HUA aproHa y MUKpopacneinuTenen.

BuBpaunonHein
(OCNj) [2, 21-26]

Pacneinenue crosyen BonHol, Bo3-
Byxaaemoii B CTpye KMAKOCTY 3BYKO-
BbIMKU KoneBaHnamu BbIXOOHOIO KOH-
ua XWOKOCTHOro Kanunnapa.

TOHKOAHCI‘IepCHbFI;! a3po3one, I"IOBI:IUJBHHO-G-
nasneHie aproda, HU3KWA pacxog MUaKo-
ctei. MNpurogeH ang BbICOKOIEKTUBHON
HUOKOCTHOW xpomarorpatuu, KanunmapHo-
ro anekTpodopesa, ﬂpumenﬂ_e'rcn peako.

Vﬁmpasayxoaoﬁ
(USN) [2, 27-42]

Pacneinexue konebniowencs nbeso-
3NEKTPUHECKOW NNACTUHKOM,

TOHKOAWCNEPCHBI a3p030nk, BbICOKAA NPo-
WIBOAWTENbHOCTE N HU3KKWe npegenel obHa-
pyXeHUs, W3-3a CMNLHOW Harpy}eHHoCcTy
nnasmbl pacTBOpUTENEM HYXAARTCA B 3¢-
thexTuBHON AeconbBaTaUWMA aapoaonsa,
MpouasoauTca cepuitHo [42]. CosMmecTuM ¢
ChuieMmamu ﬂpOTOHHDf‘I WHXEKUWUKW, Kanun-
NAPHOro anekTpocopesa n ap.

YNLTpasByKkoBOE reHepw-
i poBaHue MoHOAWCNEpC-
[ HOro Cyxoro asapoaons
(MDMI) [2, 43-47]

PacnbineHnre XUAKOCTH NbE303-
NekTpu4yecKkumMm HacocoMm 4vepes ya-
KW Bb!XO,ﬂHOI:‘I Kanunnap, sbiCylun-
BaHME a3pOaonA B TYHHENLHOW anek-
TRONEYH.

McHoancnepcHLI a3p03oNb, HU3KWA ypo-
BEHb NOMEX OKCWMOHBIX WOHOB, NONHOE WC-
inonk3osaHue obpa3ua, HAKWA WYM 1 yiyy-
WEeHHas TOMHOCTe onpeaeneHui. MNepcnek-
TUBEH AN HayYHbiX MCCNenoBaHni.

Tepmopacneinenue (TN)
[2, 3, 27, 48-54]

Pacnbinenme XuaKoctu cobcTBen-
HbIM MApPOM NPW BCKMNAHWK Ha Bhl-
XOfle N3 HarpeBaeMoro Kanunnspa.

TOHKOANCTIEPCHBIA a3p030Mb. Heobxoaumb!
WWIKOCTHOW HaCcOC BbICOKOrO AABMEHWA U ae- |
conbearauua aspoaons. [pumerseTca peako .|

anpaBJ‘IHHECK:ﬁmeICO-
KOro paBneHus
(HHPN) [2, 55-61]

Pacneinendne ynapom o6 vmMnakrop
TOHKOW CTPYM XKWOKOCTW, BLIXOAALLEN
WX Kanwnnapa noa BbLICOKWM nasne-
HUEeM,

MpuroaeH ANA XMAKOCTHOM XpomaTtorpa-
chun. Heobxogumel KUAKOCTHOM Hacoc Bbi-
COKOro gaeneHMAa W geconbBaTauus aspo-
3ons. lNpumeHaeTcs peako. B

KUAKOCTW, Nafalwux Ha auck, Bpa-
WALLKUIACA B TOPU3OHTaNBLHOW NNoc-
kocTu (0o 55000 o6opoToB B MUH) .,

Huakaa sasucuMocTb athghekTBHOCTK pac-
MbINEHUA OT BAIKOCTU Xuakocten. [Npuro-
0eH Ans pacnbiNeHWA CyCneHaui u macen.
MpumenneTcs peako. -

3nekTpopacnsineHue
(ESN) [2, 64, 65]

Pacneinexve anekTpu4eckuM nonem
CTPYW XKUOKOCTH, BbIXOAALLEW W3 Ka-
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ToHkOAWCNEPCHbLIA a3p030Nb, HECYLW WA
AneKTpuyecku 3apaa, CHUMAaeMbli nepegq,
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Mpogomkerune Tabn.2

1 2 3 4
nunnapa pacnsinUTens. BBedeHuem B daken nnasmel, [purogen ans
BLICOKOADPEKTUBHOW KNAKCCTHOW Xpoma-
Torpachuin. NpumeHseTcs peako.
Fa'gé_oéwp_a_aoaaune ﬂpetﬁﬁga_obame aHanuTos B NeTy-|3HaunTensHoe CHuXeHve npeaencs obHa-
[2-B, 66-69] HyI0 OPMY XMMWHECKAM BO3ABICTBU- |PYXEHWA aHanuToB, ocnabneHue mMaTpus-

eM Ha MWAKOCTb. PEaKUWOHHARA ralo-
Ban IKCTPAKUWA, reHepauns ruapuaos
W APYIAX NETYYnX COBANHEHNA HEKOTO-
PhiX 3aNEMEHTOB, & Takke Napos PTyTH.

HbIX Momex. COBMECTUMOCTb C ra3o-KWaKo-
cTHow xpomaTorpadmen. Wupokoe npume-
HEHWE Ha NPaKTUKe.

NasepHasn abnauws  (LA)
[2-7, 70-80]

McnapeHue v pacnbineHue Xuako-

CTEN W3 creuvanbHblX AYEeK WU reo-|
NOrUYECKNX UHKMIO3NH,

JnekTpoTEpMUYECcKOoe
wcnapenne (ETV) [2-8, 68,
69, 81-83]

MpumenseTCH peaxo,

[MonHoe wNwu 4YacTU4HOE (CEenekTUBs-
HOE) NCnapeHue Marsix 03 CyxXux oc-
TATKOB XWAKOCTEW UMK CYCNEH3WW C
PACNONOXEHHbIX B HAPYKHBLIX AYEnKax
noanoxex (rpaduToBLIX, METanMyec-
KUX) 38 CHET MX PE3NCTUBHOTO Harpesa.

[OuckpeTHOE BBEASHWE, HU3KWA pacxoa ol-
paiuoe. CHUXEeHWe POHOBBLIX NOMEX NONK-
BTOMHBIX WOHOB.

MHAYKLMOHHOE ucnape-
Hue (IHV) [84, 85]

Mcnaperue B 0TAGNLHOW kKamepe Ma-
nbIX 403 CYyXUX OCTATKOB PAcTBOPOB C
rpachMToBON NOANOKKN, HATPEBaeMON
{BbICOKOYACTOTHLIM NONeM.

WcnapeHne B ropenke
(DSI) [2, 88-93)

Mcnaperue Mankix 0oa Cyxux ocrat-|
KOB XuakocTew, BeognMblx B NCIM de-
Pe3 NHXEKTOP ropenkn Ha MUHUaTiop-
HbIX no.qno:kxax (npoBonoYHan nNeTns,
TUrens wa rpadmta wnu meTanna).

MpumeHReTCA penko.

[uckpeTHoe BBEAEHWE, HM3KKUIA pacxos of-
pa3uos, cHWKeHne oHOBBIX NOMEX Nonu-
aTOMHbIX WOHOB, [TPUMEHRETCA PEAKO.

las

Hpnmo—e-aaeneme raso-
oBpaaHbix npob [4, 8, 94]

[OucKkpeTHOE WNKU HenpepbiBHOE AO-
BGasnenue nopuui obpasyos B NOTOK
aproHa.

NayueHne 1 MOHUTOPUHI COCTaBa rasos U
ucniapeHwir. NpUMeHABTCA peako.

CenekTvBHbIA ra3ooTeop
[95-97]

Masoxpomartorpathnyeckoe Bblaene-
HWE HEKOTORBIX ra3oe va nx cmecei.

Onpenenexune creundguyeckux dopm ans-
menTos. OBnacTe NPUMEHEHWS Pe3ko pac-
WIMPRETCH.

Teepaoe

3nekTpowckpoean abna-
ums [98]

uvs [98, 99]

ﬁaaepﬂaﬁ aﬁﬂ-nuun (LA)
12,3, 7,98, 100-110]

SHEKT?)(}EI;FOFBE\H aﬁh?'.r‘lcnglpenue W YacTUYHOE pachnbiie- |

Pacnsinedne u 4acTudHoe ncnape-|
HWe WCKpoW.

‘nawmx obpaauos. NpoctoTa npofionoaroToe-

MpUMEHRETCA TOMNLKO ANRA 3MEeKTPOnpoBo-

k., OrpaHnyeHHbin gnanasoH NUHERHOCTH
KOHL{BHTpaLUKoHHON 3aBucumMocTi. Heobxo-
AUMOCTL NpUMeEHeruA obpas3suoe cpaeHe-
HUS aHanorudHeix npobam no coctasy u|

CTPYKTYpE. l

HWE 3NeKTpWUYeCcKon ayrom,

Wcnapenue 1 pacnbinesne nasep-
HbIM Nydom 0BpasLoB. pacnonoXeH-
HbIX B HAPYXHOR Kamepe.

[cocTaBy 1 CTPyKType. icnonb3yeTcs peako.

MpumenaeTcs TONBLKO ANA BNEKTPONPOBO-
Aswwx oBpasuos, orpaHMHeHHLIR AnanasoH
NUHENHOCTU KOHUEHTPaUNOHHOW 3aBUCUMO-
ctn. HeobxoavmocTs npuMeHenus obpas-|
OB CpaBHeHns aHanorndHelx npobam no

Ansa nwbuix oGpasuos, 0BWKUA K NOKANLHBLIA
aHanua, AUCKPETHOE WNW HernpepbiBHOE
peeneHue. OueHb WUPOoKoe NPUMEHEHWE.

MpsAMoe ucnapenme 8 ro-
pernke (DSI) [88-93]

Wenaperne mankix 103 NOPOLUKOE, BBO-
aumbix B VICI yepes nHikexTop ropenku
[B MUHMATIOpHOM TUINE 13 rpadpuTa.

AuckpeTHoe BBeAEHWE, HW3KWIA pacxos ob-

pa3uos. MNpumeHseTca peako.
|
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OkonvyaHue tabn 2

1 2

4

[68, 69, 81-85)

penku (84, 85].

Wcnapenune c noanoxek|Mcnapenne B HapyxHo# NpoTOYHON [oBbILEHHbIE TpeboBaHus K rOMOreHHOCTH
Kamepe Manbix 403 NOPOLKOB € rpa- (0bpa3uos, AUCKpeTHOEe BBEOeHWE, HWU3KWI
(hMTOBOW NOANOXKKW, Harpesaemon pacxoa o6pa3uos. MpUMEHRETCs peako.

pe3ncTtveHo [81-83], Beicoko4acToT-
HeiM nonem [82, 83] unu dakenom
OOMONHATENLHOW NNA3MEHHON ro-

PblX KOMNOHEHTOB B raso-
oBpazHoe cocTosHue [7,
111, 112]

MpespaweHne HeKOTO-(M@noreHUpoBaHne pacnnasos

MpumeHseTca peako.

[To erenenn npakTHYECKOM BoCTpe6OBAHHOCTH
[€PBEHCTBO MPHHA/VIEHKHUT [THEBMaTHYECKOMY Pac-
[BUICHUIO JKUAKOCTEN BO BceM MHOroobpasuu pas-
HOBH/HOCTEH 3TOro cnocoba (He oTpamKeHHOMY B
TabJ1. 2) 1 06bEKTOB aHaIM3a. Ha BTopoe MecTo ceil -
Yac yBePEeHHO BBIXOUT Jlade pHast aGsiis TBep/IbIX
11po6, Grarogapa pe3koMy paclIMpeHMnio 06JI1acTH
MPpUMeHEeHHA (0cO6EHHO B I'COJIOTMH U FeOXMMUH).
Hanee, HO ¢ 3aMETHBIM OTCTABAHHEM, CHAEAYIOT YJIb-
TPa3BYKOBOE PacIbUIEHHE M OCTAJIBHBIE CITOCOGLI.

[Tpeobiaaiolas pacnpocTpaHeHHOCTE [THEBMA-
THYECKHUX CITOCOOOB BBE/IEHH I adPO30/IeH pacTBOPOB
B8 MICI1 cBsizaHa He CTO/LKO ¢ OFPOMHBIM KOJIHYE-
CTBOM pasHooOpasHbIX MUIAKMX OGBEKTOB aHaNK3a
MPUPOIHOTO ¥ HCKYCCTBEHHOTO TPOUCXOHIECHUA 1
HEOOXOMMOCTBIO MX aHaiM3a, [penapaTHBHbIMU
[IpeHMylecTBaMH paboThl ¢ U KoM hopmoii obpas-
LIOB, & TaKIKe [IPOCTOTOH KOHILIEHTPALIMOHHOTO Ipa-
IMYHPOBAHHUA H3BMEPEHHH, CKOJIBKO C HAJTHYHEM JI0-
CTYITHOrO M OY€Hb ITMPOKOT0 ACCOPTUMEHTA CepHit-
HO BBIIYCKAEMbIX pacnbUIMTeNeH ¢ GoNbILIMM jua-
[1a30HOM BO3MOKHOCTEN [/11 pasHbIX aHAIMTHYEC-
KMX 3a/la4, UX COBMECTHUMOCTBLI) € XpoMaTorpadgu-
YECKUMH, NTPOTOYHO-UHMEKIIMOHHLIMH H JIPYTHMH
CHCTEMAaMH.

[To KonyecTBY H pasHOOBPA3HIO TBEP/IbIE OO bEK-
Thl aHA/IM34 BIIOJIHE CONOCTABHMMBI C #UAKUMH, O/1-
Hako, criocoboB ux BBEEHHA B ITasMy OKa3a/loch
HAMHOr O MEHbLIE, HECMOTPS Ha IPHBJICKATENILHOCTh
HCHJIIOYEHHs onepalMii pacTBopeHuA 06pasiion.

Criocobsl a1ekTpopaspaaHon abIsiiiiK U TePMH -
HECKOr o MCMapeH sl TBEP/IblX OOPASILIOB € [10UIOMKER
HETOCPE/ICTBEHHO B TOPEJIKE MM OTAE/IbHOH (Hapy-
HOH, JUCTAHIMPOBAHHOMH) KaMepe TIPUTO/HBI TIpe-
MMYLLIECTBEHHO /1S aHAJIHM3a HX BAJIOBOTO COCTABA.

Bbixoa s1asepHoit abisauum B IHAUPYIONTHE 110~
3UIMH IO CTENEHH MCITO/Ib30BAHUA CBA3AH, I1PEIKIe
BCCIoO, C HAJTMHYMEM YHHKAILHOH BO3MOH{HOCTH Bbl-
COKOMYBCTBHTE/ILHOIO JIOKATLHOrO aHAJIM3a TBep-
ABIX 1TPOD, HIMPOKO BOCTPeGOBAHHON B PA3AMYHBIX
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OTPACAAX HAYKH M TEXHUKH, HECMOTPS HA BBICOKYH)
CTOMMOCTDL 000PYIOBAHHUA ¥ HEKOTOPBIE HENOCTAT-
KU (po6ieMbl KOHUEHTPALMOHHOrO TpajlyMpoBa-
HUS, (PPARIMOHHOCTb MCITAPEHUSA U AP.). DTO CTaIo
BO3MOMHO B1aroiaps cosfgatHuio ¥ CeEpHRHOMY BhI-
NYCKY pasHooOpasHbIX, J0CTATOMHO KOMIAKTHBLIX
MOJIEeJIEH JIA3EPHBIX CHCTEM € BLICOKMMH aHaJIMTH-
YECKUMH H 9KCILIYaTAIIHOHHBLIMHM BOGMOIKHOCTAMH,

OcrajibHble criocofbl BBegeHuA 1pob B UCI (oco-
GEHHO HKRCIICPUMEHTAILHBIC) IPUMEHSIIOTCS CYILE-
CTBEHHO PEFKRE, OTHYACTH U3-3a [TOABIEHKST JIONO/HH -
TeJIbHBIX TPYIHOCTEN (CJIOHHOCTD YCTPORCTBA 1 0K~
CILIyaTal|H, IIOBBILICHUE JIABICHHUA PACITBLIAIONLE-
ro rasa, HeobHXOAUMOCTh B CTICHIMAILHBIX HACOCAX U
HArpeBaTeIdax, JIONOMHHTEILHLIX KOMMYHUKAIAAX
UT.I).

[Tocsespee MecTo Mo BocTpeGOBAHHOCTH 3aHUMA -
10T criocobbl BBeleHns B MCI1 rasos (TexHoreHHoro,
6MOreHHOro NPOHCXOAKACHUA U 1P.) U UX cMeceil B
[LU1a3MY, 4TO CBA3AHO He ¢ TEXHUYECKUMH CII0HHOC -
TAMH, a ¢ Hanu4ueM Gosee JCHIEBLIX H KOMITAKTHRIX
AIbTePHATHBHBIX METO/0B aHaaHaa (B lepByo ode-
pelib - rasoBod XpoMaTorpadiu) H OTHOCUTETLHON
MAaJIOYHCIEHHOCTBIO TAKHX 00 BeKTOR AHAIN34.

[lepuoandecras sapybesxHan auTeparypa mno
AHAJTHTHYCCKON XMMHMH U CIIEKTPOMETPHYECKOMY
aHa/TM3Y COACPHHUT OrPOMHOE ROJHYECTBO My GIMKa-
LM, OTPaKaloUX y4acTHe H polih Pag/iMuHbIX CT10-
co60oB M cHeTeM BBejleHHs o6paasiions B MCT| [pK He-
CAC/IOBAHMH KOHKPEeTHBLIX 00'beRTOB adasa. [pu
HTOM BOJILITHHCTBO IYOIMKANIMWIE CBABAHO ¢ Hau6o-
jiee H(_)CTPCSOB&H] [ILIMHM TTHEBMATHYECCHKMMH 1 J1asep-
HBIMH cHeTeMaMK. Pabor, Kacalomnxes KOHCTPY -
THBHOTrO YCTPOMCTBA M IPHHIHITOB JAeCTBHA 3THX
H, 0cOGEHHO, AILTEPHATUBHLIX CHCTEM, UX CHOTE-
MaTH3AIHA M YTOYHEHMS BOIMOMKHOCTEH, a TARmKe
TEXHHYECKOIo PasBUTHA OLYOIMKOBAHO 3HAYH TE/ E-
HOMeHbBLIE. OHAKO CJIC/YeT IPUAHATE, YTo 1oTped:
HOCTb B TAKOW HH(POPMALIMH CYLLIECTBYET, 0COGEHHO
YHPAKTHRORB, 3aHUMaromMxe pPeLeHueM pa:iuooﬁ—
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PA3HBIX AHANUTHYECKAX 3a/1a4.

[lpuBe/ieHHAA 3/leCh KpaTKas CHCTEMATH3aAlNA
PA3IHYHbIX CTTIOCcOGOB (THUIIOB) BBEJIEHUA 00pasiios
PA3HOIo ArperaTHOro COCTOAHHA B IL1A3MY UHIYH-
THBHO CBA3AHHOr0 paspijia HeobXo/MMa B Ka4eeTe
CIATOrO CHPABOYHOIO TePMUHOJIOrHYecKoro u 61u6-
nmuorpahMIecKoro MaTepraa JUis HaqajibHoro opu-

eHTHPOBaHUA B 00Cyik/IaeMol TeMe aHaJIMTHKOB-
[PAKTHUKOB, AKTHBHO HCMOIL3YIOLIHX METO/IBl ATOM-
HO-3IMUCCHMOHHOHT ¥ MACC-CIERTPOMETPHH C HHIYK-
THBHO CBA3AHHOH [1:1a3MOH. BONBLIMHCTBO NEpEvHC-
TeHHBIX 3/1ECh CITOCOBOB M YCTPOHCTB 3acIVHHBAIOT,
[0 HaleMy MHEHWI0, OT/Ie/bHOTo, 6ostee nogpobHo-
ro pACCMOTPEHHA.
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“SAMPLE INTRODUCTION FOR SPECTROMETRIC ANALYSIS BY INDUCTIVELY COUPLED PLASMA

V. T.Surikov, A.A.Pupyshev

The basic requirements imposed to introduction systems for analysis of of samples in different
aggregative state by inductively coupled plasma mass-spectrometry and inductively coupled plasma
atomic-emission spectrometry are formulated. Used methods in this case are systematized and briefly

characterized, main processes are outlined

Keywords: methods and systems for sample introduction, inductively coupled plasma, spectrometric

analysis, aggregative state of substance.
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