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Hacrosuuuit craHgapT pacnpocTpaHsieTcss Ha MOTUCTHPO M COMONHMEDBI CTUPOJA M YCTAHABIHUBAET
rasoxpoMarorpadi4ecKuii METOJ] ONpeleNeH s COAepXKaHUs OCTaTOYHEIX MOHOMEPOB: CTHUpOJIa, albhame-
THICTUpOJA, aKPWIOHHTPHIA, METHJIMETAKpWIAaTa H HEIOJHMEPH3YIOLLMXCA NMpHMecei: 3TWibeH30nMa W
H3oMponuibeHsona.

CylHoCcTp METOA 3aKJ/II0YaeTcsl B XpoMaTorpadpupoBaHHH OCTATOYHBIX MOHOMEPOB M HEMOJIMMEDH-
3YIOLUMXCA NIPUMECEH B MOJMCTUPOBHLIX IUIACTHKAX Ha ra30BoM XpoMarorpade ¢ IeTeKTOPOM MOHM3ALHH
B IUTaMeHH TOC/ie PaCTBOPEHUS, aHATM3UPYEMONO MMOJIMMEPA B COOTBETCTBYIOLIEM PAaCTBOPHTENE,

KayecTBeHHBI! cOCTaB CMECH OTPENEISAIOT [0 OTHOCHTEILHOMY BPEMEHM YIEPXMBAHUS KAXKIOIo
KOMIIOHEHTAa Ha cOpOeHTe MO OTHOUIEHMIO K <«BHYTPEHHEMY 3TalOHY», KOJIMYECTBEHHBIH — METOLOM
«BHYTPEHHETO 3TAMTOHA» MO IUIOAIAM IMTHKOB HA XpoMaTrorpaMme.

1. OTBOP IIPOB

1.1. Ipobel mia aHanM3a oTOMPAOT B COOTBETCTBHM C TpeOOBaHMAMH HOPMAaTHBHO-TEXHHYECKOM
IOKYMEHTaLHH Ha MaTepPHaNHI.

1.2. U3 obGreauHeHHO# npo6bl (Mopoiiok, rpaHyabl, Gucep, IUieHKa, ¢opMOBaHHBIE H3IEIHS)
otOHpaioT 1—2 r aHATM3HpPYEMOro MOJMMEpa, B3BELIHBAIOT ¢ NorpellHocTeio He bonee 0,0002 r.

2. AIITMTAPATYPA, MATEPHAJTBI H PEAKTUBBI

Xpomarorpad razosblit moboro TMna, CHAGXKEHHBIH NETEKTOPOM MOHH3AIMHU B [UTAMEHH, C IIpENeoM
o6GHapyxeHust KoHTpoibHoro Bewectsa 0,001 % c BeicoTol Nuka He MeHee 10 MM; YCTpOHCTBOM JUIsi BBOIA
npo6bl; ¢ peryiupoBaHHeM Temrieparypbl oGorpesa mo 200 °C; TepMmocTaToM KOJOHOK, MO3BOJIAIOLIHM
paboTaTe B H30TEPMHYECKHX YCIIOBMSX, M, B CIy4ae YCKOPEHHOrO aHAIN3a, MPOrpaMMHPOBAHHEM TeMITe-
paTypsl co ckopocTbio 20—30 *C/MHH; KOJIOHKOH JUIHHOM 3 M, AuameTpoM 3—4 MM.

IMpuctaBka K xpomarorpady, mpeacraBnsiolas coboil Tpybky u3 HepXaBelolleil CTanu, UTHHOMN
40 MM, BHYTPEHHUM AHaMeTpOM 2—3 MM, KOTOpasi UMeeT B HHXKHEMH YacTH pe3bby MnA MPUCOENUHEHHA K
YCTPOMCTBY Ul BBOAA Mpo0bl, B BEpXHEH YacTH — npucnocobieHye isi BBoAa NMpo6kl WnpHLeM H cOoky
npucnocobieHue ANA Moaayy rasa-Hocurens. [IpucraBka cHabxeHa peryiupyeMbiM oB6orpeBoM B IHamna-
3oHe oT 50 no 200 °C ¢ ToyHocThIO peryiupoBkd +5 "C. Jlonyckaercs MCIONB30BaTh TPYOKY-BKIANbIL B
YCTPOICTBO /Uil BBOIA MPOOHL.

Tepmocrat ¢ oborpesoM ao 250 “C.

Jlyna 'OCT 25706 ¢ ueHoit menenus mkans! 0,1 MM LIS M3MEpPEHHUs IIMPHHBL MMHKA; HOMycKaeTcs
HCIOJIB30BATh 000N H3MEPHTENbHBIN onTHYecKU MpHGOp, ¢ TOM Xe LEeHOH AeeHHs WKAIbI.

W3nanne odpuupamuoe Ilepeneuarxa Bocupemena
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MUKpOLUNIPKI BMECTHMOCTbIO 10 MM3.

Kon6a rurockonoHHas ¢ HopMaipHbEIM Uutudom FOCT 25336 smectHMocThio 50—100 cm3.

HHTterparop 06paGoTKu XpoMaTorpamMm.

AuneroH nmo F'OCT 2603, y.

VYrnepox yersipexxnopuctsni mo M'OCT 20288, x.u.

Humerundopmamun mo I'OCT 20289, x.4.

Hocurens AMaTOMUTOBRIN, HaIIpUMep, AHHOXpoM-H, chepoxpom-1 | Ipyrye ToAXOoAsLME HOCHTEIH
¢ yactuuamu pasmepoM (,200—0,315 MM (momyckaeTcs MCIOJIB30BaTh HOCHTENb WM ¢ Bojlee MENKHUM
3EPHEHHEM).

HeoneHTHITNHKOIbSHTAPAT, Y., WIM NOJIHITWIEHIIMKONbANHITHHAT, 49.11.a.

PactBop #-6yTHGen301a ¢ MaccoBoi Konet 1 % B YeTHIPEXXIOPUCTOM YIilepoe (pacTBOp «BHYTPEH-
HEro 3TANOHAa») IS aHAIK3a MONUMEPOB M YAAPONPOYHOro MOJMCTHPONIA, 38 HCKIIOYeHHEM 3MYAbCHOH-
HOTO.

PactBop H-okTaHa ¢ MaccoBoii nonedt 1 % B numetwidopMamune (pacTBOp «BHYTPEHHETO 3TANOHA»)
Ul aHAJIH3a COMOIHMEPOB CTHPONA C METHAMETAKPWIATOM H aKPHIOHHTPWIOM HiH 6es Hero.

Tonyon nmo M'OCT 5789, u.n.a., pactBop ¢ MaccoBoii moneit 1 % B aumermndopMmamune (pacTBop
«BHYTPEHHETO 3TaNOHa») 1A aHAJM3A COMOJIMMEPOB CTHPO/A (38 HCKIIOYEHHEM COMOJIMMEPOB C METHII-
METRKPWIATOM) H 3MYJIBCHOHHOTO MOJHCTHPOA,

Ta3 WHepTHBIH (aproH, a30T WIM reiuit) ¢ MaccoBoit fo/iell OCHOBHOIO BelllecTBa He MeHee 99,8 %;
Bo/ibi — He Goyiee 5-10—3 % M kucnopona — He Gonee 3.10—3 % (FOCT 10157, TOCT 9293).

Bosayx cxarsiit no TOCT 24484.

Bomopoa yMcTHI ¢ MaccOBO#M HoNel OCHOBHOTO BellecTBa He MeHee 99,6 %, xucnopona — He Gonee
3.10—3 % no T'OCT 3022 mapka A WIM BHICIUMIA COpT.

TxaHu GQUIBTPOBANbHBIE H3 CTEKIAHHBIX KPY4eHBIX KOMILTeKcHbIX HuTeit o TOCT 10146,

(M3menennas pegaxuas, Ham. Ne 1).

3. MMOATOTOBKA K AHAJIN3Y

31. IpurotoBAeH e PACTBOPOB MOJHMMEpPOB HJIM CONOJNMUMEpPOB

3.1.1. AHanusupyeMsii ronumep pactsopsoT B 10—20 cM? COOTBETCTBYIOLIEro PACTBOPHTENS B
Konbe ¢ npuuwtndoBaHHoK nmpobko# BMectumMocTrio 50— 100 cM?: monumepsl cTHpoNa (32 HCKITIOYEHHEM
3MYABCMOHHOTO) U YAapPONPOYHOIO NMOMUCTHPOJIA — B YETBIPEXXJIOPUCTOM YIJIEPOJIE; COTIONMMEDBI CTHPOJA
M 3MYJIBCHOHHOIO MOTUCTHPONA — B AMMeTHndopMamuae. JlomyckaeTcss MOJMMEPHl CTHPOJIA PAcTBOPATH
B guMeTiuigopMaMuae. (B KayecTBe «BHYTpEeHHEro 3TAIOHA» B 9TOM CiIydae MCITOMb3YIOT TOIYOII).

Pacteopenue ronuMepa NpPOBOJAT TPH KOMHATHOW TeMIlepaType C TOMOIUbIO BCTPAXHBAKOLIEN
MALIWHBI WIKX MarHMTHOM MeIlanKu, WIM JolTycKaeTcst 6e3 HUX, octanisAs Mpoby ¢ pACTBOPHTE/IEM He MEHEe
qeM Ha 12 4. ITocie pacTBOpeHHS MoJHMepa KOGy B3BELUHBAKOT C TOM Xe MOTPelIHOCThIO.

3.1.2. B pacTBOp InoaMMepa BBOAAT DACTBOPEI <«BHYTPEHHMX ATAJIOHOB». B PAacTBOp CTHpoJia (3a
MCKIIIOYEHHEM 3MYJIBCHOHHOIO TMOJMCTHpONA) — pacTBop H-GyTiiibeHs3ona ¢ maccoBol moneit 1 % B
YeTLIPEXXJIOPHCTOM YIJIEpOle; B PACTBOP COMOIMMepa CTHposa (KPOME COMOIHMEPOB ¢ METHIMEeTaKpHIa-
TOM) M 3MYJIbCHOHHOI'O MOJIMCTHpOJIa — PAacTBOp TONMyoNa ¢ Maccoroit noneit 1 % B nuMeridopmamune;
B pacTBOp COMONKMMEpPA CTHPOJA C METWIMETAKpHIATOM M aKpPHJIOHMTPWIOM Win 6e3 Hero — pacrsop
H-OKTaHa ¢ Maccosoit goneit 1 % B xuMeTHIdopMaMHIE.

Hapecku pacTBOpPOB COOTBETCTBYIOIIMX «BHYTPEHHWX 3TAJIOHOB» BBOJIAT B TAKOM KOJIHYECTBE, YTOOLI
KOHLIEHTpAallMsl X B pacTBope IonHMepa MM cononuMepa cocrasisina 0,001—0,3 % (B 2aBUCHMOCTH OT
NPEATONAaraéMoro CoIepXaHHs OCTATOYHBIX MOHOMEDPOB B NOJHMEpax H COMOAHMEPAXx).

(U3menennan penakumus, Mam. Ne 1).

3.1.3. Tlepen pacTBopeHHEM IOJMMeEpa WIH COMOAMMEPA PACTBOPHTENH HeoGXOOMMO MPOBEPHTHL HA
YHCTOTY, CHHMAasA XpOMaTOrpaMMy PacTBODHTEJISI NTPH YKA3aHHBIX HHXKE yCJIOBMSX aHanu3a. Pacteopureny
He [JOJDKHbI COAEepXaTh MpUMecei, THKHM KOTOPHIX Ha XpoMaTorpaMme coenaganu 6sl ¢ miKaMu onpeaens-
€MBbIX KOMMOHEHTOB. B ciyyae mpHCyTCTBHMSI B PACTBODHMTENSX NpHMecel, MX HEOOXOOMUMO OYMCTHTH
IEpPEroHKoi, otbupas ¢Gpakiyio, He cONepXallylo NpuMeceH, MellaloIMX XpOMaTorpa(¥poOBaHHUIO onpe-
NesieMBIX KOMITOHEHTOB, U CHOBA MPOBEPUTH HA YHCTOTY.

32. [ToxroToBKa mMpHCTABKHU XpomaTerpada

IMpucrapky kK Xpomarorpady MM TPyOKY-BXIAZBINI, 3apaHee IMPOMBITHIE ALETOHOM, 3ATONHSIOT
(PUILTPOBA BHOW TKAHBIO TAKXE IIDEIBAPUTEBHO NUOMBITOM aileloHOM M BeicymeHHoM mpu 100 °C, u
MIPUCOEAKHAIOT K XpoMaTorpady
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Tlocne sBoga 10—15 mpo6 pacTBOPOB NMOMMMEPOB WM COMOIHMEPOB (DHIBTPOBAIBHYIO TKAHb 3aMe-
HAIOT.
IpucTaBky wim ycTpoitcTBo misi BBoa npob ¢ TpyOKoi-BKIagbIlIeM Harpesalor xo 170—180 °C.
(Mamenennas penakuns, Ham. Ne 1).

33. [IpuroToBJieHMe HAacaZK¥ IOJd KOJOHKK Xpomatorpada

Tsepabnit HocuTeNs BeICyLLMBaloT B TepMocTare rpu 200 °C B Teuerue 1,5—2 y. [Tocne yero Hocurenb
MPONMUTHIBAIOT HEMOABXKHOMN dazoit u3 pacyera 15 r HeonenTwiraukonbsiHtapara (HITTS) wm momuati-
neurnukonsagunuHara ([ISTA) Ha 85 r TBepmoro Hocurens, HIITA win [TSTA pacTBopAioT B alIeTOHE, B
MoNy4YeHHbI PacTBOp MU TIPONMUTKH MOMEILAIOT TBepAblif HOCHTeNbP H ocTaBmsioT Ha 1,0—1,5 4. PacTeo-
purenb Bepyr B TakoM oObeMe, uroOel TBepIblit HOCHTENb HAXONWICH IMOX CloeM XuakocTH. Ilocie
TIPOMMTKH TBEPAOrOo HOCHTENS DAacTBOPHUTEb YOAISIOT BhIMApUBaHMEM IpH TemmnepaTtype 40—60 °C,
NepHONMYECKH IepeMellliBas Hacanky (TBepabllf HOCHTENb, MPOIIMTAHHbIA HEMONBIXKHOK da3oit), niu c
MOMOIbIO BAKYYMa.

34. 3anmonHeHHEe KOJOHKH Xpomartorpadga Hacagkoi

Iepen 3anonHeHUeM KOMOHKY IIPOMBIBAIOT CIIMPTOAlETOHOBO#M cMechio (1:1) B xoanyectse 200 cm?.
IIpHroToBNeHHON HACAIKOMW 3aTONIHSIOT YHUCTYIO M CYXYIO KOJIOHKY Xpomarorpada.

IMocne 3anonHeHHsA KONOHKM HAcaoKy CBEpXY 3aKPLIBAIOT TAMIIOHOM M3 GWIBTPOBAILHONH TKAHM H
KOJIOHKY Ui CTabWIM3alMM TIpONYBAalOT MHEPTHBIM Ta3oM He MeHee 24 4 (o monHo# craGuawsauuu
KOJIOHKM) B TepMocTaTte XpoMatorpada, He COeHHAS KONOHKY ¢ JeTekTopoM, npH 120 °C B TeyeHue 5 4,
nanee npu 180—190 °C. ITocne npoayBKH KOJIOHKY COENMHSIOT C JETEKTOPOM.

(Aamenennan pepakums, Mam. Ne 1).

4. TIPOBETEHHUE AHAJIH3A

4.1. 2—10 mM? NPHUIOTOBJIEHHOTO PACcTBOPA MOJMMEPA C «BHYTPEHHMM 3TATOHOM» BBOIST MHMKPO-
LITpHIIEM B MPUCTaBKY XpoMarorpada Win TpyOKy-BKIamsliil, Harpersie xo 170180 °C.

4.2. XpomarorpacdHpoBaHHe TIPOBOAAT MPH CAEAYIOLIMX YCAOBUAX:

TemIepaTypa KomoHKH, ‘C — 110—120 (nocie BbIX0O2a M3 KOJOHKH CTHPOJIA WIH albha-METHICTH-
pojia MOXHO BKJIIOYMTH ITpPOrpaMMHpPOBAaHME TEMITepatyps! co ckopocThio 20—30 °C/muH mo 180 °C s
YCKODEHHA yIaJIeHUs TUMeTiwidhopMaMuaa M3 KOJOHKH);

TeMneparypa ucnapuress, ‘C — 170—180;

CKOpOCTB ITOTOKA ra3a-HOCHTeNs, ¢M3/MUH — 50—60;

CKOpOCTh ITOTOK2 BOAOpOna, CM3/MHH — 55;

CKOpOCTh IIOTOKA Bo3myxa, cM3/MHH — 500—550;

CKOpOCTb IBHXKEHHS MarpaMMHOMN JIEHTHI BhiOHMpaeTcst Tako#, yToObl LUMPHHA NMUKA, U3MEPEHHAas Ha
[MOJJOBHHE €ro BEICOTHI, ObUIA HE MeHee 2 MM.

Topsinok BeIXOX2 KOMIIOHEHTOB M3 KOJIOHKH ITOKa3aH Ha 4epT. 1—3.

Jomnyckaercs KOPpeKTHPOBKA YCJIOBHM aHanM3a NMpPH MCIOJIB30BAHHM XpoMarorpadoB pasTHUHBIX
MapoK.

5. OBPABOTKA PE3YJIBTATOB

5.1. KonuyecTBeHHBI pacyeT XpOMATOTPAMM TPOM3BOAAT METOIOM <«BHYTPEHHEO ITAIOHA» IO
IUTOIIANAM ITUKOB KOMIIOHEHTOB. ILiolians MMKa KaXAoro KOMIIOHEHTA OIPENeNsiOT 3IeKTPOHHBIM
MHTETPHPOBaHHEM WIK Mo dopMmyne

S=h-|

rie S — IUIOLIANb [TMKA, MM2;
h — BBICOTA IIHKA, MM;
{ — 1WMpMHA NMMKA, U3MEPEHHAS Ha ITOJIOBMHE ero BEICOTBI, MM.
BenuyuHy nuiowany mMHKa YMHOXAOT Ha COOTBETCTBYIOLME KO3 hUIMEHTHI YyBCTBUTENBHOCTH K,
BRIYHC/IEHHEIE 110 dopMyITe

K, = MonekynsipHas Macca KOMIIOHEHTa
Yucno aromor yriepoga x 12

KosdduumeHnt 4yBCTBUTEBHOCTH «BHYTpeHHero atanoHa» (K,) BeMHCIAOT o 3Tol Xe dopmyre.



