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FPaccMoTpeHsl METPONOrMYECKHE acnekTsl ra3oxpoMarorpadMHeckoro aHannia ¢ NpMMEHEHKEM
CHCTEM KOMNBIOTEPHON 0BpaboTikk nadHbx. NokasarHo, 410 Npu 3TOM xpoMaTorpadbl BeICWIErD Knac-
Ca C KanUNNAPHEIMA KONOHKaMK 0BECNeYMBaIOT BLICOKYID CXOOMMOCTE XAPAKTEOWCTHK YOSPKHBAHKA
(S, < 0,001), He MEHRIOLWYIOCH B WMPOKOM AMANA30HE KOHLEHTRALMA ONOIHABAEMENX COROMHEHWIA, |
OTAWYME OT BHANW3A CMECEH Ha HacanouMbX KoNnoHkax. MpK NPEBMNEHOR HACTPOMKE NPOrPaMMHOro
obecneyeHna aTo NO3BONAET NPOBOAMTE HAABKHOE ONOIHAHME MUKDONPHUMECEH, B YACTHOCTH B BeH-
anHax. Onpenenexue KOMMYECTEEHHOMD COABPKAHWA WHAMBNAYANLHBIX YrNEBOA0POA0E, 3 TAKKE CTpYK-
TYPHO-FpYNNOBOR aHanu3 GeHIMHOE Q30T CYLIECTBEHHO XYALIYK CXOAWMOCTL (S, > 0,01), ocobexHo
ANA MUERONDUMECER, YTO OOHAKD HE MEWAAT HAOEMHO OTCNAXUBATE MAMEHEHWUA CTPYKTYPHO-rpynno-
BOro coctasa GeH3WHOB B XOOE WX NPOW3BOACTBA.

Bepivwnnwn Bavecnas Hcaaxoswy - 3apegyio-
wwit xkageapod ananuTHYeckoR xumun OmrY,
AOKTOD XHMHYECKHMX Hayx, npodeccop, sacny-
MEHHBIR paboTHHK BRICLUESR wikxoms: PO,

O6nacTe HAYYHEIX HHTEPECOS: METEMaTHYEC-
KHE H KOMITLIOTEDHLIE METOAL!I B AHANNTHYECKOR
XHMHH, TEODHR HOEBNTHOHKAL MM,

Asrop Gonee 200 nevaTneix pabor u msobpe-
TenuH, § MoNOrpaghui.

Aawunosckan Enena BOpHCOBHE — CTYAEHTKA
5 xypca xumpaxa OmrY,

OBnacTe HayyHbix HHTEPECOB: XpoMaTorpadu-
YECKHE METOAL ONpensneHHs MUKpONpUMECceHd.

Konresa Exarepwua Buranseswa — MHXENep
KOHTPONBHO-axanuTHYeckod naGoparopuw OAD
“Cnbredrs — Omcxni HMN3",

O6nacTe HAY4HBIX MNTEDECOE! XPOMaTorpadi-
YeckWid aHanus HedTenpoayKTOB, KOMALIOTED-
HBIE METOOL B SHANHTHYECKOH XHUMIH,

Megeegoeckan Wnna Hocndosna - kangngar
XMMWYECKHX HAYK, QOLEHT Kadeqpsl XuMHYec-
kol rexwonorun Omry,

O6nacTs HayYHbiX MHTEPECOB: XPOMATOrpadgu-
YECKMA aWanmW3 He@TenpogyKTOos, TEeXHOMOTHR
nepepaboTamn Hegrn,

Asrop 56 nevarnelx pabor.
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Henonkaonarme XAPARTEPHCTHE VIEPHHBAHWA B
Ka4YecTBe eHHCTBEHHOrO CpeacTaa HﬂEHTH{bH.Ra-
LIMH JANEKO HE BCErd NPHBOINT K MDABMIBHBIM pe-
3yneTaTaM aHannaa [1). Ocrpora npofinemsl Boapa-
CTAET M0 MEPE OCHANILEHHA JafopaTopiil KOMIIEID-
TEPHBIMH CHCTeMAMH 06paboTKy TaHARIX, [IOCTAR-
AAEMBIMH BMECTE ¢ XpoMaTorpadaMu pBriciiero
Kiacca. 9TH CHCTEME] HHETIOYAIOT J0KAIRHEE Ga3kl
sannbix [JIE[]) no xapaxkTepHcTHEAM YIEDEHBAHMH
TPEAIIIATAeMbIX KOMIIOHEHTOR NPo0bl [JU1A KOHK-
PETHOH KOJIOHKH). & TAKMKE IpvIyio nudopMalgo,
11eofX0HMYIC JUIA KAMECTBEHHOTO M KOJITHYECTBEH-
HOro aHaiuaa npofsl, MeTponorHyeckne xapaxkTe-
PHCTHEN COOTBETCTBYIOIMX METOIHK HOCIe/[0BAH]
coBeplueHo HenocTaTo4YHe. B mrreparype noyrn
HeT 00 bEKTHEHON HHOPMAIIHH 10 PEAILHBLIM BO3-
MOMHOCTAM NMOA0GHBIX CHCTEM, HET i ITPAKTHYeC-
HHX PEKOMEHJIALMH [0 ONTHMM3AIHH HX paloThl,
[MoaToMy pesyILTATH ABTOMATHAMPOBAHHOIO AHA-
sM3a (nepevsn HAIBAHWI KOMIIOHEHTOR, HX NPoLeH-
THELE COOEPIKAHHN, IPYIIN0BOii cocTan npofsl 1 ap.)
SAMACTYIO BOCTPHHUMATCA MOIL30BATENAMH He-
KpHTHYECKH, [leTa/lLHAA #e IPOBEPKA Pe3yNLTATOR
MOMKET BRIABHTE OIMHGOYHO OTHECEHHBIE XPOMATOT -
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padHecKHe ITHKH i, COOTBETCTBEHHO, rpylikie ommbG-
KH [IPH ONpeaefeHdH CTPYKTYPHO-TPYIIIoBoOTro co-
erapa (CI'C). Tak. napecTHas cucteMa PIANO, pnos-
HE [MPHTOIHAS [UIH APTOMATHIHPOBAHHOIO XpoMa-
TorpahHYeckoro AHATHIA TPAMOTOHHLIX GeH3HHOB,
JAET HEBEPHEIE PE3YILTATE TPH AHATHIE KATATHTH-
yeckux GeHannos (2], OuwmbKi MOTYT BRISLIBATECH He
TONALKO CHCTEMATHYECHKH JeiicTBYIOIHME dakTopa-
M, NPHBOOALIHMMA K HEBCPHOMY OTHECEHHIO IMKOB
(oG s nponycky BJIB/], HeOnTHMATLHBIH pe-
HKHM paGoTh! HICHTHOUKRAIMOHHOE CHCTEMB] M TIL ),
HO M CAYSARHEIMH NOTPELITHOCTAMM H3MEPeHHH, 00yT-
NOBIEHHLIMH KPATKOBPEMEHHBIME KoTefaHuAMH
CKOPOCTH Tasa-HOCHTE/A, TEMTNEPaTyPhl KWTOHKH H
r11. B aToM ciy4ae wieHTHOHMEAIMOHHEE OmIHGRH
MPHBEAYT HE K CHOTEMATHYECKHM, 8 K CIyYaidHbiM
MOrPeIHOCTAM CTPYRTYPHO-TPY HITOBOT0 aHAIH3A,

Hapemiasa M 0fHOSHAYHAR KOMITEIOTEPHANA H/1EH-
THHEAHA KOMOOHEHTOR CAMMHON CMECH 10 MX
XAPAKTEPHCTHRAM YISPHBANHA BOSMOMHA fae
fes NpUMEHEHAA JOTIOIHHTENLHEIX TOHCKOBRIX
MpHU3HAKOR [3]. HO THIIE NPH BRINOIHEHHH PAZIA [10-
BOJIBHO HECTKHX Yoot [4):

1) Bee KOMNOHERTH! NPOBLL JOMKHE! BLITE NOTHOC-
THIO PA3JIENEHE] M 3APETHCTPHPOBAHL] HA XPOMATO! -
pamme B Biyle Halopa HenepeKpPLIBAILIHXCA ITHKOB,

2) yenosHa pasaeneHMs npolnl gommHbl ofecne-
YHBATH BEICOKYIO CXOIHMMOCTE XapPARTEPHCTHE Yiep-
wuBaHuA. XpoMaTorpaduueckan waeHTHhOUKALHA
AOCTOBEPHA THITIL NPH ONPeleTeHHOM COOTHOILIEHH
MEHIY CEJEKTHBHOCTBIO M CXOIMMOCTBIO HTHX XA~
paxTepueTH (5]

3) morpiHa 6LITE HCIOMh30BAHA NOCTATONHO MOVTHAS
JIG/I, BRTIOSARILIAA HAJEHHO H3MEPEHHLIE, HE COBIIA-
naminpe mexgy coboil B yToOUHEHHBIE HEocpe-
CTBEHHO B VIDBHAX AHAIN3A XapaKTEPHUCTHEH yep-
HMBAHHA BOEX BOIMOMHBLIX HOMITOHEHTOB NPpolkl,

4} gosmkeH GLITE 3aaH ONTHMAMLHBI PeXHM
HOMNBLIOTEPHDI paciundposry cocTapa npobel, Tak,
waenTidHKEAIMA HeroToporo KoMnoxenta (X) obbrd-
Ho HauGonee HANEHHA, CCIH 38/IABAEMKIH N0IL30-
BaTENeM napamerp d (IDMpHHA OKHA, B MPEIenax
KOTOPOro MuKH polbl 4 3TAI0HA CHHTAIOTCA CORMA-
JAKMIAMHA) NPHMEPHO paBeH 34 e o - CTaHgapT-
HOE OTHJIOHEHHEe HCN0/IE3VeEMOo XapakTepHCTHEH
VaePHHBAHIA X MPH MHOIOKPATHOM NOBTOPEHHH
aHanmsa o/ Hoi npobsl |5, 6).

OnTHMusania paboThl CHOTEM KOMMTLIOTEPHOL
uaerTiduxar (CKH) mpebyeT vaeTa peankHOH cXo-
AMMOCTH XAPaKTEPHCTHE Ve prcusasi. B npensuty-
nix paforax Hanei rpynne (6, 7] BIMAHKE PAIHED
(haKTOPOB HA CXOIUMOCTb XAPAKTEPHCTHE YIEPHI-
BAHHA MCCACADBANIOCE HA MPHMEPE KadeCcTBeHHOr
AHA/T3a MOJIE/TLHEIX YITIEBO/I0PO/IHBIX CMECEii 1 paa-

ayHLX GeHaIMHOR, BLUT BLIARAEH HOPMATLHLIA Xa-
paxTep pacinpeaeIeHHA BpeMeH H HEIEKCOB YIS PAH-
BAHHA OIHONC M TOTO ¥e BEMECTBA PH MHOIMOKPAT-
HoM xpoMaTorpadmposasis npolel, YTO COMTACYETCH
¢ AaHHLIMH [8]. VeTaHORIEHOD, YTO HA CXO/IMMOCTh Xa-
PAKTEPHCTHE, OLIEHHBASMYIO TAPAMETPOM O, I0CTOD-
BEPHO BIIHAIOT; THI XpoMaTorpada, BI/l XapakTepHc-
THEH, criocol pasieleHHA CMeCcH (H30TepMITeCKHIA
HIH MpOrpaMMHpoBaHie TeMnepaTyphl). Ha semram-
HY 0 MAJIO BIHAET Baiop pestiMa pas/ieTeHHA [TeM-
NIEPATYPa KOMOHKH, CKOPOCTS Fasa-HOCHTEIA W TIL).
BraAHMe NpHPOoALl X HEOHOZHATHO! CXOIHMOCTh
BpeMes VIS[/KHBAHHA PAIHEIX X 3aKOHOMEPHO Me-
HAETCA [10 MEPE HX BLIXO0/A M3 KOJIOHKR, & [YIA HHJIEK-
coB HoBaya aHaToTHYHbIE 3aR0OHOMEPHOCTH HE BhI-
graeHkl, CrydaiHele NOrPeEHOCTH HHASKCOR LT
pPaaHbIX ITHKOB OIHON XpoMaTorpaMMel MpHOIHaH-
TeNLHO OHHAKOBEL.

MonyyeHHsle JAHHBIE NO3BOMHANA JaTh PAA
NpaKTHYeC KX pekoMergaluil no McnonsIona-
aHp CHH |7]. PekoMeHzauMui OTHOCHIMCE K OMO3-
HAHHID OCHOBHEX KOMTIOHEHTOB H HE daTparvea-
aH cnemMg K ONosHAHHA MHUKDOTpHMeceH, a
TAKIKE NPOREIeHHA KOMHYeCTREHHOrD aHanuaa. B
HacTofeid paGoTe Mbl XOTENH HAWTH OTBETH HA
TPH BOOPOCA:

1) HMeem Au KOMNLIOMEPHAR udenmudnucayus
mukponpumecet (Ha ypoane 0, 1-0,001 %) kaxue-aufio
OIS MO COasHeHL0 © udernmugiuxauueil Maxpo-
KOMAOHEHMOE?

2] kakoaa exo0UMOCTL PE3YALITIAMOS Koauye-
CMBEHHOE0 ONPEDeREHIA MAKDO- U MUKPOKOMOHEH-
moa chrocHb cxecell {a wacmrocmu, feraunos) npu
LICTOVTh30BEHLL KOMMTBOMEPHBL CLUCTEM o8padomikL
XpomamoepagMecicux daHHbx?

3) ofiecnequsaion Al MaKue cucmemst cxodu-
MOCITLL DOHHELY MO CMPYKMYPHO-2PYNNogomMyy co-
cmasty GeH3uHo8, HeofxodUMLo OIS KOHITPOA Npo-
ussodcmaa?

Yr1obbl MOAYy4HTD OTBET Ha NepeYHcIeHHbIE BOM-
POCHI, MBI MHOTOKPAaTHO XpoMaTorpahuposam Mo-
OedbHBEIE CMecH M Pea/ibHElE Npobhl CI0MHOTO CO-
crapa (6eHsuHonbie H Gyran-GyTiuieHoBkie hpakiH
cycranosor OAD “Cufinedrris-OHIT3", Texmuueckuil
seranoa i ap.). Conocranian TaknmM obpasoM noji-
HOTHITHBIX XpoMaTorpass (10 < n< 40), noay4ann
U1 HEKOTOPOrO KOMIIOHEHTa BeIGOPKY, BIIIOYMAD-
ILYIO N PE3YILTATOB HIMEPEHHA XAPaKTePHCTHKH
ViEpHEHBAHAA [HIH KOTHYeCTBEHHOTO CONEPAAHNA)
atoro gomiioHenTa. Bribopry obpabarbisany, Mc-
MOIB3YH CTAHAAPTHRIE CTATHCTHYECKHE AITOPHT-
MBI ¥ napasMeTpHieckie Kputepus (P =0,95). Beero
Beuto nonydero Goee 400 XpOMATOTPAMM, CTATHC-
TrHyeckH ofpatorano casine 600 BeIGOPOK.
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MogenbHble cMecH FrOTOBI/IH M3 PEANCHTOR KBa-
JHpUKALIH X. 9, 110 TOYHBIM HapeckaM, CMecH cogep-
HATH 00 3 - 5 MIIHBHIYAbHLIX 8POMATHYECKHX YT-
JEBOIOPONOE HIH OHOATOMHBIX CITHPTOR HOPMETh-
HOTO CTPOEHAA U 5 - B H-napadmHoB (penepht). Kox-
LIEHTPALIHA KAXJIOND HOMIIOHEHTa B MCXOIHOH CMecH
Grua Ha yposre 5 - 15 %. 3aTeM cMerH Nocienosa-
TeNLHO PA3GARIANN YHCTHIM PACTBODHTENEM (H-TTeH-
TAHOM) HUITH CMEChIO PENEePHLIX cOeqMHeHH, NoKa
KOHLIEHTPALHA ONPeIe1aeMaiX BEECTE He CHIHRA-
nack 700,001 %. 4T0 COOTRETCTBOBAIO NPEIEIY 4VB-
CTBHTEIbHOCTH HCTIO/IB3VEMOT0 IETEKTOPA IT0 HOHH-
SaLEH rUamMeHs, Hangyio MoIensHyH cMech MHOIG-
HpaTHO XPOMATOrpaHpOBAIH B Pa3HLIE THH TPH
HEH3MEHHOM PEXHME PA3/IEIEHHA, IPHUMEHAA PAI0-
By10 xpomaTorpaduueckylo anmapaTtypy (JIXM-8M/1c
urrerparopom H-02) n nacagounbie konoku [7).

CocTtap 6eHIHMHOB H APYTHX PeAIhHLIX 06HEKTOR
onpenetaty Ha fotee YYBCTEHTEILHON 1 Tpeiman -
OHHO annapaTtype (xpomatorpade: Tuna Perkin-
Elmer AutoSystem XL ¢ apToMaTHYeCcKHM BBOOOM
npobsl 1 BICOKOADPERTHBHLIMM KAMH/LIAPHEIMH
KONOHKAMHM), NOACOSIHHEHHOH K KOMITEKYTEPHON
CHCTEME 3allHCH H NepBHHOoH o6paboTin naHHBIX
(maxeT TurboChrom, sepeus 4). MeToguga xpoma-
TOrpadUeckoro aHAIMIA COOTBETCTBYIOT CTAKIAP-
THOH MeToguke ASTM [9]. Ha xopoLio paspeiieinix
XPOMATOIPAMMAX [TPAMOMOHHELY M KATATH THYECHIX
Genannon Habaropany or 130 no 200 muxkos (mo C,
BH/MIOYHTENLHO), B TOM YHCAe MHEH MAEDOTPHME-
ceil ¢ koHneHTpamueil nopaaka 102 - 107 %, Pac-
MM POBKA KAYeCTBEHHOI cocTABA BoeX GeHIMHOB
MPOBOHIACK C TOMOILLIO opHrHHATLHO CKH [paa-
paborunk - C.A. Cryken), ee arropurs 1 JIBJ] ana-
noruyHsl CKH PIANC [6]. [Tps conocTaB/IeHMH HH-
JEHCOB VIEPHHBAHAA KOMIOHEHTOB npobul © Tal-
MHYHEIMH 3HAYEHHAMH HCTIONBL30BAICH PERHM,
ONTHMHIMPOBAHHLIN JUIH KANOMD KOMIOHEHTA 110
OTAeILHOCTH. Bemramna o, kak npaniio, coctas-

nsna 0,5 egHHELIE HHSKCA, TO €CTh HECKIIBKD npe-
Beimata 3q. JIB[] neprogHYecky yTOMHATACH 110
CTaHJApPTHON cMecH ASTM M3BeCTHOrD KAYECTREH-
Horo coctana (124 yimesofopoaa pasHbIX rpyrin).

HaenTRdparanas MAKponDpAMeceii

AHaNM3 CTATHCTHYCCKHX JaHHBLX, OOIYYeHHBIX
NpH PasHBIX KOHUEHTPAIMAX PA3JEIHEMEIX COEfH-
HEHHH, IPHBOAKT K CASIYIOMIMM PESYILTATAM,

XapaxkTepHCTHRHE yIeDEHBAHNA MHKPONIpPHMeceil
HPH MHOTOKPATHOM XPOMaTor pahpoBaiiE npobkl,
KAK MPaniI0, ARIAKTCH HOPMAILHO pacnpe/eneH-
HBIMH CTY4aiiHRMY BeAHYUHAMH. B aToM oTHOIE-
HHH YIepiHBaHWe MUKponpHMeceil He oTiHyaeT-
CA OT YAS PHHBAHNA MAKPOKOMIIOHEHTOR, HopMais-
Hoe pacrnpefenenne Halinoganoces # HAa Hacagoy-
HBLIX., H Ha KAIIULIAPHEIX KOTOHKAX,

[TpH MENONE30BAHKK NPEIHANOHHON ANAPATYPEL
¢ KAMH/UIAPHBLIMH KOJIOHKAMM CXOIMMOCTD YIE PHH-
BAHHA MMEpONpHMecei Bu1a BeckMa BrIcokoi. Ko-
athpHIMeHT R BAPHALHH [U18 BpeMeH YACPHMBAHMA
HHAHBHIYAILHBIX coeguaeHHiT (W, %) He mpessnoa-
i 0.05 %, a ana uagexcos Hosaya (W), %) - 0,02 %
(rabu. 1). [Tokasarensu cXOIHMOCTH OAHOTHITHBLX Xa-
PAKTEPHCTHE VIEPHUBAHHA PASHBIX KOMIIOHEHTOE
npolsl NpH 3alaHHOM peEHMe pasierenns Guumi
AOBO/ILHO BIM3KH, OCTOREPHOIO PATHYHA MHKPO-
NPHMECEH 1 MAKPOROMITOHEHTOB 10 CXOMMOCTH HX
XApaKTepPHCTHE He Habmoaanocs. [TocKoIbKY BEaH-
YHHA O [CTAHIAPTHOE OTHIOHEHHE XA PAKTePHCTH-
KH B YOIOBHAX CXOIMMOCTH) HE 3ABHCHT OT KOHLIEH-
TPALMH, ONTHMAILHOE 1A KOMILIOTEPHON HIASHTH-
(puramn sanavenne napamerpa d, papHoe 30, Tak-
He He 3aBHCHT oT Hee. CNeoBaTeILHO, NPU UCNOAL
308QHLUL KONLWUISPHBLY KOJOHOK OTIMLMU3ALULUA pe-
scuma pabomst CKH re mpefiyermn yuema oscudae-
MbLy KOHUeHmpauuil komnoxeHmos npods. 1o yo-
poitaeT HacTpoiky CHH.

Tabnwua 1

CxoaMmMocTe BpEMEH, MHOSKCOE YOEDKHBAHHMA W DEIYNETATOR KOMWYeCTEEHHOM
onpeneneHks HeKoropeiX yrnesonopoaos 8 npobe Gexavka-nnathopmata no
meToguee [8] (KEnUNNAPHAA KoNoHKE)

Yrnesonopan Copepwxarvne, % | | W, % | W, % W, %
Tanyon 29,52+0,12 755,54 | 0,012 | 0,0077 | 0,32
Bexaon 7.00+£009 64548 | 0,040 0.0089 | 1,05
MeTunuuknorexkcar 047+0,01 719,36 | 0,024 0,0075| 1,16
1.24.5-puwmernbexaon | 0,075+ 0,002 110212 | 0,023 0,016 2,47
2,2 A-TpumeTinrescaH 0,023 £ 0,002 80242 | 0,008 | 0014 | 5,56
4-meTHn-1-rekceq 0,011+ 0,001 65686 | 0013 | 0008 | 7.41

[MokasaTenu CXOAMMOCTH, QITPeNeNeHHbIE HA [TDH-
ﬁnpax C Hacaao4YHeIMH KoWIoHKaMH, Obuin CyLe-
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CTBEHHO XyMe U JABHCENH OT KOHIEHTPALIMM
[Tabn.2). [na KoMIOHeHTOB MOJIeIbHLIX cMecell oHM
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OCTABAMMCE MPHOIHANTENLHO NOCTOAHHLIMH B 006-
NAacTH KoHUeHTpawMdi ot 10% 1o 0.01 %, HansHeii-
mee pasbapiresne cuecH 00BIMHO IPHBOI0 K BO3-
pacraumo 3Havenmnii s © W [B 2 - 5 paa). Cxoau-
MOCTh YXYIILAIACK [UIA BCEX MHUKPOTIPHMeEceil. IToT
aherT He 3ABHCEN OT BH/IA XAPAKTEPHCTHRH [Bpe-

M e pHEMBaHuA MK MHAeke Hosaya), ot cmocobGa
pazbapneHHA [IETKHM PACTBOPHTEIEM HUIH CMEChID
penepHLIX COeJHHEeHHI), OT peHMa paseneHHH
(M3oTepMHYECKHI HIIH NPOrpaMMHPOBAHME TEM-
Neparyphbl), 8 TAKHE OT NPUPOJEI HEMTOABHAHOH
MHUAROM haskl,

Tabnuua 2

CrogMmocTs BpeMed W WHOBKCOB YyABRPHUBAHWA HEKOTORBLIX KOMMO-
HEHTOB MOOEMNbHLIX CMECER NPW WX MHOMOKDETHOM aHanWae Ha Haca-
OovHoW KonoHke (MeTogusa [7])

KomnoHexT | Peskim paanenenun (Conepkanve, % W, %| W, %
Tanyon HMaoTepmrdseckiin 10 1.6 0,10
0,01 2,2 0,04

0,001 4,1 0,45

Tarmyan MNporpammuposanme 10 0.6 0,08
TEMNERaTYPGI 0,01 086 0,07

0,001 1,0 0,15

Kymon MaoTepmuqeciiil 10 23 0,03
0,01 2.4 0,02

0,001 4.1 0,06

Bytason | MaoTepmu-eckii 10 39 | 018
0,01 55 0,18

0,002 B& 1,00

Mexcaton | MNpo-pammuposaHise 10 1.7 | 0,17
TEMNepaTypLI 0,01 1.0 0,18

0,002 28 | 048

[Ipupoga ofnapysenroro agperra Tpebyer or-
JensHoro necnegosarisg. Bepoatao, nano obpatire
BHHMAHHE HA Te (PHINKO-XHMHYECKHE MPOLecCH,
KOTOPBIE HMEOT BEPOATHOCTHLINA XapakTep, npe-
HMYIIECTBEHHO BAHAIOT HA Y1ePHEHHBAHME MHKEDO-
ApHMeCceil M XapaKTePHE AHIE [UIA HACAIOYMHEIX
KoMoHOK. [To HAIeMY MHEHMIO, [TPHYHHON yXyI-
HIEHHA CXOAMMOCTH IPH ONO3HAHHH MHKPOMPH-
sMeceil ABAIoTCA a/1CopGIIHOHHLIE IPOLECChL] HA 00-
BEPXHOCTH NOPHCTHIX TBEPALIX HOCHTEEH. 10
NpeanoIoHeHHe NOTREPAAeTCH TEM, 9TO Ha Ha-
CAJ0MHBIN KOJMIOHKAX CpeHIe 3HaYeHHA abcomoT-
HbIX BpeMeH yiepaupanms (1) ofeivBa0 HECKOIBRD
BO3PACTAIN IIPH CHILHOM pasfasneHHd npobbl.
Hampumep, 00 HANTHM 1AHHEIM B HEKOTOPLIX YCI0-
BuAX BeautnHa t [B cervinax) ana 10 %-ro pacteo-
pa kymona Oei1a pasna (527 £ 5), paa 1 % (530 £ 7),
nna 0,1 % [533 £ 6) m ona 0,01% (537 £ 10). Xora
BJIHSTHHE KOHIEHTPALMH B CTATHCTHYECKOM OTHO-
[IEHHW JIAeKD He Beerfa Ghulo IoCTOBEPHEIM, T4 e
TEHAESHITNA TIPOABISIACE H OIPH HMASHTHDMEALTHH
JIPYTHX BELLECTE - YINEeBOJ0POAos M CIIHPTOl, He3a-
BHCHMO OT TOFO, NPOBOAHAOCK I MX Pasieeline B
HIOTEPMUHECKOM HIH ODPOrPAMMHDPYEMOM DEHHME.

dipperT HE 3apucen 1 oT cnocoba pasbaBneHMA MPo-
Be1. OTMETIM, MTO HAMEHEHHE A0COMOTHRI BPEMEH
VAEPHHBAHMI HA HACAJOYHLIX KOJOHKAX OpPpH
YMEHBINIEHHH KOHIEHNTpanui copbaTa Halnmo am
¥ JIpyTHE aBTOpH [cM. Hanpamep [10]).

B oTauuMe oT BpeMeH YIep:KUBAHKA, IPH pa3-
GapaeHuM Mpobbl TErKHM PACTBODHTENEM Cpejl-
HHE sHaYeHHA HHexcos Hosada (1) Ha nacagod-
HEIX KOJOHEAX OLITH NpakTHYecky NOCTOAHHE [+
0.2 enuHMIBEl HHAEKCA), AaMe eCIH KOHIEHTpa-
LM OII03HABASMBIX KOMIOHEHTOB YMEHLILANACE
Ha 3-4 nopajgka. OgHako npy pasbaBleHHH IPo-
0Bl CMECEID pellepHBIX coedMHeHH (B-napadm-
HOB) IHKA MHEPOLIPHMECEH 110 BRICOTE H IIHPHHE
CTAHOBIINCH BOD MHOT'O PA3 MeHLIIE PEIePHBIX M
HECKDILKO MCKAMAMTHCL HMH, HAKIAALIBAACL HA
3AMBIKAIOIIVIO 30HY 3ALIKAJIEHHOTO penepHoro
nuxa, [Npu 3ToM MHAEKCH MHKpOOpPHMeECeH
VMEHbIIANHCE HA 4 - § e[JMENL] TPH NOJYVITHPHHE
NOBEpHTENLHOTO HHTEepRana B 0,2 - 0.3 e MHMIIEL
Bepoatio, cABUr MHIEKCOB CBA3AH C KOHKYPEH-
el MEEpONPHMECH H MAKPOKOMIIOHeHTA (perne-
pa) B xoae agcopbuHoHHbIX OPOLIECCOE,

C yueToM NOTy4e HHLIX HAMM PE3YIETATOR MOAHO
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cllelaTh HECKOILKO NPAKTHYCeCKUX BRIBOI0R!

1) koMNEIOTEpHAR WIEHTHOHKAITA MEKPOTIDIME-
ceil Ha HaCaOYHEBIX KOTOHKAX MeHee HaZIeKHa, YeM
HJIEHTHHMEAIHA MAKPOKOMITOHEHTOB,

2) ana HAeHHOMO ONMO3HAHMA MHEpOIPHMeceti
CleayeT HCNoab3opaTh GonMbione 3HAYMEHWA napa-
meTpad, YeM /1A ON03HAHHA MAKPOKOMITOHEHTOR,

3) AnA MUEpONpHUMecei He CaeIyeT MCTI0ILE30BATE
TAlIHYHEE 3HAMEHNA XAPDAKTEDHUCTHE, OOPEeaeIeH-
HEIE HA HACAJIOYHLIX KOJTOHKAX MPH OTHOCHTE/ILHO
BBICOKOM KOHIEHTPAIMH COOTBETCTEYHILIIHUX COe/1H-
HEeHHIT;

4) TabaMYHEIE 3HAYCHHA XaPAKTEPHCTHE HAO
BBOJIATH B IBM © yueToM npeanonaraeMoii KOHIEH-
TPALMH KOMIIOHEHTOR B HCCNEyeMbIX npofax;

5] MabhITOK perepHLIX CoeqHHEHN HEREIATENICH,

[MocnenHee COBNAJAET ¢ PEKOMEHIATMAMM JIPYTHX
asTopon[11].

CXogHMOCTE PE3yALTATOB KONMHYECTBEHHOI O

ONMpeacIeHAEA MAKPO- H MEKPOKOMIIOHEHTOR

[NporpammHoe ofecnedeHAe COBPEMEHHBIX XPOMa-
TorpachoR NO3BOTAET ABTOMATHYECKH PACCYHTLIBATL
COIePIRAHNE KAMK/I0I0 KOMIIoHeHTa mpobkl, nos3y-
ACH 3TATOHHBIMH CMECAMH, TADIHMHBIMM 3HAYCHH-
AMH KoaDQHIIHEHTOB H4YBCTEHTEILHOCTH H/IH [PHME-
HAA METOJ, BHYTPeHHEH HopManHsanmi. Pacyer o
IUIOLIAMM [MHKA BOAMOMGEH Nante 1 HeaeHTHdi-
LHpoBaHHBIX coeanHenmit. Maxpo- H MHEDOKOMITO-
HEHTHI MPOOLL ONIPEAeIAIOTCA OHOBPeMEHHO, 110 01~
HOI 1 TO He XpoMaTOrpaMMe, OIHMM H TEM e CI10-
Co00M, TO ECTh CIIELHDHHECKHE CBOMCTBA MUKPOITPH-
MECET He YIHTRIBAIOTCA. [T0aTOMY MOMHO OHMHIATE,
4TO KOTHYECTBEHHOE ONpejeneHie MUKPOTTpHMerei
GyneT MeHee TOUHBIM, YeM ONpee/IeHHE MaKPOKOM-
NOHEHTOE. B HAITHX SRCNepHMEHTAX 3T MPeATioNo-
MeHHE NOITBEPAMI0Ch. THIHYHEIES JAHHIE 110 KOIH-
HECTBEHHOMY ONPENEASHNI0 HHIHBHTY ATHHEIX YTIIE-
BolOpoanE B OeHalHe npueeneHsl B Tabn, 1 (nocne-
Aaui ctonben). 3xeck 1 lanee B KAYECTBE NPHMepa
BaATa euHMYHAA npofa GeHanna-naaTdopmara
(TposyKT KaTanHTHYeCKoro prdopMIHIE), MHOTO-
KpaTHO TPOaHANIEHPOBAHHAA N0 METOHEE [9] B pas-
Hbl€e [IHH Ha 0HOM M ToM ke xpoMaTtorpacpe Perkin
Elmer Autosystem XL ¢ KAMWIAPHOA KOMOHKO.
BrajHo, uTo A moboro YIneBoIopoAa SHAYEHHA KO-
apHIHMEHTA BADHMALIMH, PACCUYHTAHHLIE [10 PE3YIh-
TATAM KOMHYeCTBeHHOro aHaausa (W, %), cyme-
CTBEHHO Bbile, 9emM sfaqdeHnn W, win W, B sasuci-
MOCTH OT COJIEPHAHIN YITIEB0I0POIA 3HaYeHHA W _a3a-
KOHOMEDHO MEHANTCAH B HHTepRate or 0.3 go 10 %;
M MEHLIIIE COReDIKAHME KOMITOHEATA B rnaTdop-
MATE, TEM XYIRE CXO/IHMOCTE PESYILTATOB AHANNIA.
Mukponpumec 8 apyTix GeHINHAX TAXORE olpeje-
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JIANMHCE MEHEE TOYHO. YeM MAKPOROMOIOHEHTRL. Jlna
MAKDOKOMIIOHEHTOB PEANLHBLIE PACKOM TS HIA MEHT-
Iy pesyALTATAMM NADAIEIBHRIX AHATHSOB HE [Tpe-
BLILIAJIH YCTAHOBJEHHBIX cTaHaapTom ASTM Hop-
MaTHBROR (HanpHMep, A4 GeHaona oHl BLUIH Metes
0.10%). [Lna MuxponpuMeceii TakHe HOPMATHBEL HE

YCTAHORIEHLI.

CxogaMoOCTh PEIFNLTATOB ONPENEICHHA

CTPYETYPHO-FPYIIIOBOro cocTasa Senanaon

PacnpocTpanensnii sapHanT onpeaenenms CIC
GeHanHOoB 1 APYTHX NerkHx HedTermpoayKToBs (MeTo
PIONA) siunoyaeT XxpoMaTorpadirdeckoe pasieneHme
npofel A0 HHAMBMAYVAIEHEIN COSHHEHIH, HIeHTH-
(PHEALMIO 3THX COSIMHEHH, pacyeT ColepRaHua
KaAIoro coeqHHeHHA, OTHECCHME eI0 K ToH I HHoi
rpymne {Kiaccy) ¥, HAKOHel, CYMMHPOBaHHE Cojep-
HAHHI KOMIIOHEHTOR, OTHECERHBIX K ONPeieaeHHo T
rpymie [2. 9]. B 9T0M METOJIE CXOAMMOCTE KOHEYHONO
pesyisTaTa JoDKHA 3aBHCETh OT VX PACCMOTPEH-
HBIX BEILIE (DAKTOPON: a) HACKOTLKO BOCIIPOHABO/IH-
MBI PESYIETATH KOMIBIOTEPHON WIeHTHOMAIAN, 4
CIEOBATENLHO — HACKOILKO NOCTOAHHLIM Gyj1eT Ka-
UECTBEHHLIA COCTAR KAMA0H rpynnst; §) HACKOILKO
BOCITPOHABOIHMO ONPEIEIAeTCH KOTHYeCTBEHHOE Co-
JePHaHHE HHIHBHIVATLHEIX coequHeHHE. [To-Bim9-
MOMY, HMEET SHASEHHE H YHCIIO HHIHBH Y A/TLHBIX €0-
efHeHH B rpyone, OB yHbIE OTHECSHIH &/HIY-
HBIX ITHKOB MK CTVYaiiHBIe NOrPeIiHOCTH [PH HaMe-
PEHHH MX [L10LUA/1ei MeHbie noaaumoTt Ha CIC npo-
Gl ec/TH B COOTRETCTEYIOMEH rpyrne Gyner e 2- 3, a
50 - BO roMnoneHTOR. FIMEHHO NO3TOMY CXOIHMOCTS
AAHHLIX 110 CIC o0kIvH0 HeCHOTLKO BRITE, WeM 1o -
AHBHAYATBHOMY cocTaBy GeH3nHOB (cayvyalHbie
OIIHGKH PASHOTO 3HAKA YACTHIHO KOMIEHCHPYIOTCA
MPH CYMMHPOBAHHH COACPMHAHHA HHIHBIIYANBHEIX
KOMITOHEHTOB), OroBOPHMCS, YTO KOMITOHEHTHI CMECH
HEPABHOIHAYHEL, BIUIAJ, MHMKDOIIPHMeCe B KoHeY-
HBIF pE3yIETAT CTPYKTYPHO-TPYTINOBOTO dHAMTHAA OT-
HOCHTENLEHO HEBETHE,

CxoaumMocTs peaynsratos onpegeneHida CI'C oo
meToanke 9] aosonbHo Beicoka. PacxomaeHun
MEAY PeayILTaTaMH NapaiielbHbIX AHATHION
(a B HEKOTOPBIX CAYYAAK M PAIMAXH BRIGOPOK) He
apessiianm gonyekaeMmerx ASTM HopaaTisos. B
Tabnuie 3 B Ka4ecTRE NIPUMEPa NPHBEAEHLL pe-
3YALTATE MHOrokparHoro onpegenenun CI'C piaa
oaHoi npobel naaTdopmara. KadecTBeHHbLH co-
CTAPR KANUIOH MDYk B OCHORHOM ROCITPOH3R0HT-
cA. KoluyerTBo MUKOD. OTHECeHHBIX K TOH KM
HHOH rpyTImne, IpH NosTopHoOM XpoMaTtorpadHpo-
BAHMH HEIHAYUTENLHO MEHASTCA 3a CYET HETIPO-
ABJIEHAA WIH HEOOO3IHAHHA MHKOB HEKOTOPKIX
MUKponpuMeceii. B onTuMansHoM pesiive CKH
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He onoaHaeT oxoIe 5 % ot ofiiero yACaIa XpoMa-
TorpadgH4YecHHX MHKOB, HO CYMMADPHOE COJepPHa-
HHe HEHIEHTHOHIHPOBAHHEIX KOMNOHEHTOB HE
npessuuaer 0,5 %.

Harabn.3 suaHo, 9To Ko pHIIHEH sl BapHAaLMH
[JIA PASHEIX TPV YITIEBOA0PO/I0B CHABHO DAIHYa-
wred. Cyna no aHaveHaaM W, apoMaTHKA B ILIAT-
thopMaTe ONpefeIAETCA C ropasao aydireil cxoam-
MOCTEIO, YenM HagreHE B ocobfelHo onedunnl. JTna

GeHAHHOEB C IPHHIHMMANEHD HHLM CI'C (Hanpusmep,
VAl TPAMOrOHHOTO MWIH KpekuHTr-6eHanHa) MoryT
HAGMOIATHECA MHLIE SAKOHOMEDHOCTH, HO HAMTYY-
LIYID CXOMMMOCTE BCErfa faeT rpynna, manbonee
npelcTaleHHAR B AaHHOH npofie, a Xymyio - rpyn-
na, ARTAIOMIAACH CYMMDI MUKpoNpEMeced. B uerom
WE CTPYRTYPHO-TRYTIIOBOH AHATHA BCEX HCCe0BAH-
HEDX GeHIMHOB (KaK NPAMOrOHHBIX, TAK H KATATHNTH-
YECKHX ) AT BEICOKYIO CXOHMOCTE PE3YIETATOR.

TaBnuua 3

CxoQMMOCTE PeIyNETaTE CTPYKTYRHO-TPYNNCBOrS aHanwia GedavHa-nnargopMara
{mHoroKpaTHeid ananwa ogmoi npobil)

Mpynna Haigero CymmapHoe Paamax Honycrumoe | W, %
coenMHeHniA |copnepxanne, % |BeiGopKn, % | pacxomaeHue, %
B rpynne
ADOMATHIE 31-32 7498+0,19 0,31 0,67 0,20
Mapacims| 4547 21,59+0,20 0,41 0,30 0,73
Hadpmest 24-28 3,12+0,10 017 0,10 23
Onedvs 15-16 0,31 0,02 0,02 - 4,7

He voeHTwdivumposako ot 6 4015 nukos (8 cpeaHem 0,18 % ot Macce: npobsl),

HurepecHo cONocTABMTE CXOAHMOCTh TIOKASATE -
Aeil CI'C ¢ RoCTPOH3BOAMMOCTLI0 TEX e [ToKAa3a-
Teaeil 4aa pasHeix npof oapnoTHnHOro GeHanHA
[mpoxaBeieHHOTD B PA3HLIE JHE HA 0QHOE U TOR
Hie YCTAHOBKE, TPH OIHOTHIIHOM CEIpLEe]. [ kax-
aoro suaa Genanna 6o orofpaHo B MpoaHaIn-
aupoBano He medee 30 npob. MeToaHka aHanMsa
BO BCeX clTy9aax buia cTporo nocTosHHoN. Thimy-
HBII IpHMep: cyMMapHoe colepikan e HadTeHoB
B npobax nnardopmaTa, oTobpaHHBIX C OIHOI yC-
TAHOBKH, B TEYEHHE TPEX MECALIEE BAPBHPOBAJIO
or 2,3 1o 4.4 %, a NOBTOPHBLIE AHAJIM3B KOHT-

poneR0i npofisl Jasain peayisTaThl, JeKallHe B
uHTepsane ot 3,07 o 3,24 %. [Nonywennsie gam-
HEle GbUTH cTaTHeTHYeckH ofpafoTands (Tabn. 4).
Ana xkamnoro nokasarenda CI'C oo cepun npod
Ghl1M paccHMTaHbl KODDHIMENTE BapHallHu
[‘Wnp]. OHM 0KA3A/IMCE HE 0YeHE BEJIMEH (pekHMbl
paboThl TEXHONOrMYECKHX VCTAHOBOK B IEPHO HC-
CAEOBAHMA CYUIECTBEHHO HE M3MEHANHCE), HO
TeM He MeHee OhUIH NPpHMEePHO Ha MOPAOK Bhile
aHadeHHid W_- xoadpHUHEHTOR BapHALIHH, pac-
CUYHTAHHLIX [TPH MHOTOKPATHOM aHaAH3€ OJJHOH
npofikl H NpHBeAeHHBIX B Taln. 3.

Tabnuua 4

BocnpoWisogMMocTs J8HHLIX N0 MHOUBMOYANLHOMY W CTRYKTYRHO-TRYNING-
BOMY cocTagy nnitgopmara (ananu: 32 npof, otobpadHbix © oOHOW
YCTAHOBKM B DajHeE AHW)

KomnoHeHT Ouanasox CpenHea W %o
cofepxaHui, % mac. |cogepwanne, % mac.

WMHomemMayarsHein cocTan
Toryon 27.7-32,2 29,71 3,43
Bexaan 53-9.4 6,98 17,6
H-TekcaH 0,55-0,98 0.80 15,1
2,4 4-TpUMETNIEKCaH 0,016-0,045 0,027 20,2
4-meTin-1-rexced 0,004-0,016 0,010 28,1
CTpyKTYRHO-TRYNNOBON COCTaR
ApomMaTaka f00-772 736 286
MNapadvH-i 18,0-26,7 22,7 7.8
Hadprebl 23-~44 3,1 14,1
OneduHel 011-048 03 258
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Ta me 3aKOHOMEPHOCTh NPOCASMHBATACKE W JUIH
Apyrux GeHauHon, O4eBHIHO pas/IMYHA B COCTABE
GenaMHa, NPOH3BEAEHHOT0 B pA3HLIe THH, HE MOTYT
Ob1Th 06 BACHEHE! CTYYARHLIMH TOTPELIHOCTAMM KO-
AHUYECTEEHHOND AHAMHM3A HIN cay4aiiHLEIMKE oG-
KaMH HIEHTH(QHKALNN, 0HH ONpPeIe/AI0TCa Koe-
GaHuAMY COCTABA CHIPbS, HEOAMHAKOBOI 3arpysKoit
YCTAHOBKH H OTHIOHEHHAMHN PEABHOT0 DEKHME ee
paboThkl OT pernaMeHTa.

ConocranieHse JaHHLL, IPHBENcHHEX B Tabn. 1
o4, nokaskmBaeT, 9To GMaronpUsaTHEE COOTHOIEHMA
MEHUTY CXOAMMOCTEIO AHANHIA H HIMEHEHHUAMH CO-
crasa GeHanta B pasHble [N XAPAKTEPHBI HE TO/b-
Ko A noxasatened CIC, Ho u ana xpomaTorpacdu-
YECHOro ONnpejeleH s TeX HHANBHIYATbHEIX yTie-
BOJOPO0B, KOTOPBIE, MOA00HO Tosyomy 1 eHaosy B
mnarhopMaTe, ARIHIOTCH OCHOBHEIMM KOMIOHEHTA -
M GeHIHHOB.

Ha ocHOBaHMM M3NTOKEHHOINO MOXKHO YTBEP:K-
{1aTh, 4To ofpaborHa XpoMaTorpadHYeCKHX JaHHBIX
C MPHMEHEHHEM 0XAPDAKTEPHI0OBAHHOTO BAIIIE [IPO-
rpaMMHoro ofecnedeHHA JeHCTEHTENBHD M03R01A-
eT (MpH oNTHMANTEHOM SHAYEHHH napaseTpa d) KoH-
TPOMHPOBATE H3IMEHEHHE IPYITNOBOro M HHMBHIY-

AEHOTO COCTARA HEHAMHOB B [TPOIIECCe MX MMPOH3BOL-
cTRA. CAVHARHEIMH MOIPeUITHOCTAMH, CBA3ZAHHLIMH
€ HepepHOH HaeHTHMKalHeR xpomaTorpadutec-
KHX [THKOB, B 3TOM CIy4ae MoKHo nperefpeys, Yto
HE HACACTCH CHCTEMATHYECKHX [OTPEITHOCTeH Ta-
HOTO BAPHAHTA AHATHAA, TO OHHM MOTYT OLITE BECEMA
cyilecTBeHHE! [2]. MMeHHO N0SToMY 118 COracosa-
HHA peaykTaTos FPYINIOBOr0 AHATHIA GeHIHHOR [0
[9] ¢ AasmEMM ApyTHX MeTOAOB (Hampusmep. [13]) B
3aBo/icKIX 1al0pa TOPMAX BEOJAT CHELMATLHEIE [10-
npasxx. OgyepHHo, MpofaemMa NpaBILHOCTH pe-
SYABTATOR aHAIHAA GeH3nHA © npuMeHeitnenm CHH
NojdHa OLITh HCCJE0BAHA JONOAHHTENRHO, [Ls
aT0r0 HEOlXOIMMEI CTAHAAPTHEIE 0fpasiikl pasHo-
THIHLLK GEHINHOR C MHOCTLI H3BECTHRIM Kaye-
CTBEHHBIM M HOMHYECTEEHHKIM COCTARDM,
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THE REPEATABILITY OF THE GAS-CHROMATOGRAPHIC ANALYSIS RESULT WIHT AN APPLICATION
OF DATA-PROCESSING SOFTWARE SISTEMS
V.I.Vershinin, E B.Dzichkovskaja, E.V.Kopteva, |.l.Medvedovskaja

The metrological aspects of gas-chramatographic computerized analysis of pafrol are discussed in
the paper. From the great volume of experimental data it is proved that certain high-class chromatographs,
provided with capillary columns and data-processing software systems, guarantee a high level of retention
characteristic repeatabiiity (5 << 0,001). The parameters of repeatability are approximately constant in
a wide concentration range; it leads to reliable identification of microcomponents. On the contrary,
during the analysis with packed columns the standard dewiations of retention characteristics increase
as far as concentrations of mixture components reduce down to 0,01 - 0,007 %. The gquantitative
determination of individual hydrocarbons and the subseguent group analysis have the percentage
repeatability (S > 0,01) that is essentialy worse than similar parameters of the qualifative analysis,
especially for microcomponants, Nevertheless, the data-processing software systems ensure the
repeatability level for quantitative analysis (particularly for group analysis), which is sufficient for reliable
analytical control during pefrol production.
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