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TOCT 30536—97

MEXTOCYaXAPCTHBEHHB H CTAHIIAPT

BOIKA UM CITUPT DTUWIOBBIN

TaszoxpomarorpaduuecKuii METOX ONPERe/IeHHA CONEPXKaHHs TOKCHYHBIX MHKPONpHMeceH

Vodka and ethanol.
Gas-chromatographic method for determination of toxic microadmixtures content

Jlara seeenns 1998—07—01

1 OBJIACTh IPUMEHEHHA

Hacrosiluuit ctaHRapT pacnpoCTpaHsieTcsl Ha BOAKY M 3TWIOBbIH CIIUPT K YCTAHABIMBACT ra3oxpoma-
Torpadu4eckuit METOlL onpenesicHUsI COREPXAaHUsA TOKCHYHBIX MHUKPOIIPUMECEH C HCMOJb30BaHUEM Haca-
JNOYHBIX (JUIA oMpeeNieH!s] METWIOBOTO CITUPTa) M KaNWUISIPHBIX KOJIOHOK (JUIsl ompeesieHUst METWIOBOTO
CIHpPTa, CHUBYIUHBIX Maces, YKCYCHOro aibaernna, 3¢upos). [lnanasoH u3MepsieMbIX oObeMHBIX HOJIeH
coctasnser ot 0,0001 no 0,1 %, MaccoBEIX KOHLEHTpalMit — ot 0,5 1o 1000 Mr/am>.

MeTon NpUroaeH Iist ONpeneeH!si TOKCHYHBIX MMKpPOTIDUMeECEl B OTTOHAX, MOJIydeHHBIX U3 OKpa-
LIEHHBIX JIUKEPO-BONOYHBIX U3NEINIA U U3AEJIHIl C apOMATHYECKUMH K06aBKaMH.

MeTton npenHasHayeH IS UCIIONb3OBAHUS HA MPEANPHUSATHSX CIIMPTOBOI M JIMKEPO-BOAOYHOM MpO-
MBILUIEHHOCTH MPY OCYLIECTBICEHHU KOHTPOJIS KAYECTBa BOAKH U STHWIOBOIO CIIMPTA U NMPH cepTUdUKALIUH
MpOAYKUWH. METOA MOXET ObITh HCIIOJIB30BAH B KauecTBE apOUTPaxXHOTO.

2 HOPMATHUBHBIE CCBLIKH

B HacTositieM CTaHAAPTE UCMONIB30BAHBI CCHUIKK Ha CJIEAYIOLIHE CTAHAAPTHI:

T'OCT 12.1.005—88 CCBT. OGuine caHUTapHO-rUrieHHYeckie TpeOoBaHUsI K BO3NYXy paboueit 30HbI

TOCT 12.1.019—79 CCBT. BnexkrtpobezonacHoctb. OOlue TpeOGOBAHMS K HOMEHKJIAType BHIOB
3a1L{UTHI

TOCT 2603—79 AuetoH. TexHHUeCKHE YCJIOBUSA

FOCT 3022—80 Bonopon texnuuyeckuit. TexHU4YeCcKue yCIOBUS

TOCT 5830—79 Cnupt usoaMuioBblit. TexHHyecKue ycJIOBHs

TOCT 5962—67 Chaupt 3TWIOBBII peKTH)NKOBaHHbBIH. TexHHYecKHe yCIOBUSA

TOCT 6016—77 Crupt u3o6yriioBblil. TeXHHYECKHE YCHOBHUS

T'OCT 6709—72 Bona aucTuLIMpoBaHHast. TeXHUYECKHE YCOBHS

TOCT 9293-74 A3ot rasoo6pa3Hblii ¥ Xuakuii. TexHnyeckue ycaoBHs

T'OCT 958577 AnbIerua yKCYCHbI TexHH4ecKuil. TexHHyecKue ycnoBus

TOCT 17433—80 IpombiuuteHHas yucrota. Cxarblii Bo3gyx. Knaccel 3arpssi3HeHHOCTH

I'OCT 24104—88 Becbl nabopaTtopHble 00l1ero HasHayeHUsI M obpasloBble. OOLIME TEXHHYECKHE
yCJIOBHUS

TOCT 25336—82 Ilocyna u obopyroBaHHe 1abopaTopHbie CTEKISIHHBIC. THIIBI, OCHOBHbBIE MapaMeT-
pbl M pa3Mepbl

FOCT 28498—90 TepMmoMeTpbl XUAKOCTHbIE CTEKISHHbIE. ObLIMe TeXHUYeCcKHe TpeboBaHusa. Me-
TOLbI UCTILITAHMH

TOCT 29227—91 Ilocyna naboparopHas crexusiHHas. [Iunetku rpanyupoBaHHbie. Yacts 1. O6uume
TpeGoBaHUSA

H3nanne oprumasnoe
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3 METOI AHAJIN3A

3.1 CymBocTh MeTOIa

Merton ocHOBaH Ha MPUMEHEHWM ra30BOi XxpoMarorpaduu. MUKpolpuMecH pa3liessIIoTCs MyTeM pac-
npene/ieHss KOMIIOHEHTOB MEXIY HEIOABIXHOM (CTALMOHAPHOM) U MOABHKHOIA (ra3-HocuTeNb) hazaMul.

TTpono/MKUTENBHOCTh aHAIM3Aa C MCHOJB30BAHMEM HAcafOYHBIX KOJOHOK — He Gonee 10 MmuH, a
KanWwuisipHeix — 15—30 MuH.

3.2 Annmaparypa, MaTepudaJbl ¥ PEaKTHBBHI

Jla xpomamoepaghoe, ocHawEHHBIX HACAOOHHBIMU KONOHKAMU

I'a3o0Bbiit XxpoMaTorpad ¢ IiaMeHHO- HOHH3ALIMOHHBIM JETEKTOPOM, € YPOBHEM (IIYKTYaLIMOHHBIX HIYMOB
HyJIeBOTO cHrHana He Gosee 2-10~ A, c mpeiidom Hynesoro curHana jerektopa He Gonee 2:107'2 A/y, c
MIpEAEIOM NeTEKTUpOBaHUA He Gonee 2-10~12 r-C/c.

KonoHka razoxpomarorpaduyeckast HacanouHasi U3 crekia minHoi 200 cM, BHYTPEHHHM AMaMETPOM
3 MM

KoMmnbioTep Wi HHTErpaTop, MMEIOWNA TporpaMMHOE 00ecriedeHHUeE.

MuKpounpHi, BMeCTUMOcThIO 10 cM? o HopMaTHBHOMY RokyMmeHTy (HJT).

la3-HocuTenb — azoT cxartsiii B 6ayutoHe nmo F'OCT 9293 unm asot ocoboit yucrors no F'OCT 9293.
JlommyckaeTcs MCNo/Nb30BaTh FeHEPaTOpH! a30Ta.

Bonopon texuuyeckuit Mapku A no F'OCT 3022. JlonyckaeTcsi HCMO/b30BATh FEHEPATOPbl BOXOPOAA.

Bo3anyx cxarsiit mo FOCT 17433. [lommyckaeTcs MCNO/Nb30BaTh KOMIIpeccop JII060oro Tuna, obecneyu-
BAIOLIHI HEOOXOMUMOE JaBJICHHE M YHUCTOTY BO3IYXa.

Hocurens tBepabiit — Llenur 545 ¢ wactuuamu pasmepom 0,20 — 0,25 MM no HJI. [onyckaercs
NIPUMEHEHUE APYTUX TBEPIBIX HOCUTENEH, 00eCIEYNBAIOIINX AHATOTHYHOE pa3leieHHe.

®aza HenoABWXHAs — MONMSTHWICHIIMKONbL — I1DT-300; momyckaerca npHMeHeHHWE IOpyrux ¢as,
obecreYHBAIOIIMX aHAIOTHYHOE pa3ieNeHHe.

Bona muctwuinposanHast no F'OCT 6709.

Croupt sTwioBbiil pekriuduxoBanHblit mo FOCT 5962.

MeraHon-saa, w1 xpomatorpaduu [1].

T'ekcan [2].

AueroH no T'OCT 2603.

Kon6a 2-100-2 o TOCT 25336.

IMunerku 1-2-2-10, 1-1-2-0,1 no TOCT 29227.

Yamixa BII-1 o TOCT 25336.

Crakanyuk s B3semmBanug no FOCT 25336.

Bara cTeknsHHAs WiK cTeKNIOTKaHb o HII.

TepmoMeTp XuaKocTHBIN cTeksiHHbI o TOCT 28498.

Becn 1aGoparopHbie obuiero HasHaueHHst o F'OCT 24104 ¢ HauGoMbLIKM NpeaesioM B3BelIHBa-
Hus 200 r.

Cexkynnomep mo HJI.

CKIAHKa [UIst XpaHEHUs! TpaTyMpPOBOYHOM cMecH Nioboro Trna ¢ npodkoii, obecrieynBaiouieii repme-
THYHOCTD.

CrexisiHHas Majoyka.

Jonyckaercss npMMeHeHHe annapaTypbl, MATEPHAJIOB M PEaKTMBOB C XapaKTEPMCTHMKAMM He HHXe
YKa3aHHBIX.

Jas xpomamozpagos, ochawernbix KanUANAPHHMU KOAORKAMU

Ta3oBbiit xpoMaTorpad ¢ IuIaMEHHO-MOHH3ALIMOHHBIM AETEKTOPOM, C YPoBHEM (ITyKTYaLIMOHHBIX LIYMOB
HyNeBoro curuana He 6omee 2-10~12 A, ¢ mpeitdom HyneBoro cHrHama aerekTopa He Gonee 2:10~12 A/q, ¢
npenesioM AeTeKTHpoBaHus He Gonee 2.10~12 r.C/c.

Kononka rasoxpomarorpadpuyeckasi KanwuispHas HP-FFAP (CIHA) 50 M x 0,32 MM x 0,52 MKkM.
Jlonyckaercsi NpUMEHEHHE IPYIHX KANMWUSPHBIX KOMIOHOK C aHAIOTHYHBIMH TEXHUYECKHMM XapaKTepHC-
THKAMH, 00eCIeYHBAIOIIMMHI aHAJIOTHYHOE pa3fie/icHHe.

KowMmmblioTep WIH HHTErpaTop, HMEIOLHI NTporpaMMHoe obecreYeHHe.

Fa3-Hocutens — reauit [3].

Fa3-HocuTenb — a3oT cxarblii B 6awioHe no F'OCT 9293 uau a3ot ocoboit yuctoTel mo FOCT 9293.

Bonopon texHuyeckuit Mapku A no F'OCT 3022. JonyckaeTcst MCNOL30BaTh reHepaTopbl BOAOpOAA.

Bo3anyx cxatbiit no TOCT 17433. Jonyckaerca MCnoNib30BaTh KOMIIPECCOpPhI JI060ro Timna, obecne-
YHMBaOlIMe HEOOXOAMMOE NaB/lCHUE U YUCTOTY BO3yXa.

Muxpowunpuu smMectuMoctsio 10 Mm? mo H.

Bona aucrmwuimposannas nmo FOCT 6709.

Cnupt 3TUNIOBBIM peKTHHKoBaHHbBIM no TOCT 5962.
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Ykcycublii anbaerug mo FOCT 9585, x.u.

MeTunoBslit 3¢up YKCYCHO#M KUCNOThI, X.4. [4].

DTUnoBLIN 3hUp YKCYCHOI KuchaoTht, X.4. [S].

MetaHon-sn, ans xpomarorpaduu [1].

Mponanon-I, s xpomatorpadpuu [6].

Cnupt u3o6ytunossiit mo FOCT 6016.

byraunon-1, mia xpomarorpaduu (7).

Cnupt usoamunosbiit no FOCT 5830, x.y.

Kon6a 2-100-2 no F'OCT 25336.

IMunerku 1-2-2-10, 1-1-2-0,1 no TOCT 29227.

CexyHaomep o HA.

TepMomeTp XUAKOCTHbIN cTekIsAHHbIN no TOCT 28498.

CxUIsiHKa IUIsl XpaHEHMsI TPagyMpOBOYHOM CMECH JII0OOro THNA ¢ MpobKoit, obecreynBalolliert repMe-
THUYHOCTD.

Honyckaetcss npMMEHEHUE arnapaTypbl, MaTepUAJIOB M PEAKTUBOB C XapaKTEPUCTHKAMHM HE HMKe
YKa3aHHBIX.

4 ITOAFrOTOBKA K AHAIIN3Y

41 lpuroToBleHHEe HacaldKH M cTabuIM3aUUd HAacaJgoYHOH KOJOHKH

bepyr HaBecKy HeoOGXomHMMOit Macchl TBepHAOro HocuTesls (pe3yabTaThl B3BELIMBaHMS, B rpamMmax,
3aMUCBIBAKOT ¢ TOYHOCTHIO O BTOPOTO HECATUYHOTO 3HAKA).

B cTe/IHHBIA cTakaH BMeCTUMOCTBIO 50 cM3 GepyT HaBeCKy HEMOMBHXHOM XXUIKOl $a3bl B KoJu-
yectBe 17 % OT Macchl TBEPAOro HOCHUTENsI, PaCTBOPSIOT B alLETOHe, MepeHocsT B $apdopoBylo YallIKy
BMECTUMOCTBIO 250 cM? M NpUCHINAIOT TBepAblit HocuTeb. Papdopobyio YalliKy ¢ o6pasoBaBLIEACs cyc-
neH3aued CTaBAT B BHITSXXHOM 1iKad U Np¥ KOMHATHOM TeMMepaType UCHapsiiOT pacTBOPUTENb, NEPHOIK-
YecKy MOMELUMBasi CTEKISIHHOM nanoukoi. O6beM pacTBOPUTESS AOIXKEH ObITh MPUMEPHO PaBHBIM 06beMy
TBEpIOro HOCHUTEJIsA. 3aTeM YaliKy MOMEILAIOT B CYLUMIbHBIN 1iKad npu Temneparype 60 °C na 3 u. ToToBas
HacagKa IOJIXKHA ObITb ChITyyeil U HE UMETH KOMKOB.

KonoHky 3amonHsiioT rotoBoi Hacalkoil. B IByXMETpOBYIO KOJIOHKY IMaMETPOM 3 MM LOJDKHO
nomectutbes (7,0+0,5) r.

3anoNHEeHHYIO KOJOHKY MOMELIAIOT B TEPMOCTAT xgomamrpacba U, HE MOACOeOUHSSI K HETEKTOpY,
IPOLYBAIOT ra30M-HOCHTENIEM €O cKopocTbio 1,8 — 2,7 am>/4 nipu remneparype 80 °C B TeyeHue 8 u. 3atem
KOJIOHKY MOACOEAMHSIIOT K JIETEKTOPY M NMPOBEPSIOT CTaOMILHOCTD HYJIEBOH JIMHUM [IPH paboyeit TeMnepa-
TYpe TepMOCTaTa KOJIOHOK.

MoHTax, Hananaxky U BbIBoJ XxpoMarorpada Ha paGoumii peXXuM NMPOBOAST B COOTBETCTBHHM C MHCTPYK-
LMer, npunaraeMoi Kk npubopy.

42 Ctabunuszauusg KanUuAASIPHOH KOJNOHKH

KanwuisipHyo KOJIOHKY NMOMELIAIOT B TEPMOCTAT Xpomartorpada M, He MMOACOERAMHAS K HETEKTOpY,
TNIPORYBAIOT ra3oM-HocuTeeM co ckopocTbio 0,072 — 0,144 aM3/4 nipu TeMNeEpaType TEPMOCTaTa KOJIOHOK
80 °C B TeueHue 8 4. 3aTeM KOJIOHKY MOACOEAMHSIOT K NETEKTOPY M MPOBEPSIOT CTAOMILHOCTD HYNEBOM
JIMHUU nipu paboyeit TeMnepaType TepMOCTaTa KOJIOHOK.

MoHTax, Hanaaky ¥ BbIBoA xpoMarorpaga Ha pabouuii peXXuM IPOBOAAT B COOTBETCTBHY C MHCTPYK-
LiMei, npuwiaraeMoii K npuoopy.

43 lMpurotoBNeHUe TPaAyMPOBOUYHBIX CMeECEi

4.3.1 MpuGop rpanyupyioT No UCKYCCTBEHHBIM cMecsiM MeTofoM abcontoTHoli rpagyrpoBku. Coctan
rpanyMpoBOYHOM CMECH AOJXKEH ObITh GM3KUM K aHATM3HPYEMbIM pobGaM. .

4.3.2 Tlpu OTCYTCTBUM aTTECTOBaHHOWM IPafyMpPOBOYHON CMECH ONpEAE/SIEMbIX BELUECTB B CIIUPTE U
BOAKAaxX €€ TOTOBSAT U3 YMCTHIX BELUECTB MAaccoBOi [0JIeii OCHOBHOTO KOMIIOHEHT2 He MeHee 98 % Ha
peKTH(HUKOBAaHHOM ciiupTe DO Ha BOLHO-CIIMPTOBOM pPacTBOPE.

Jaist aHanm3a ¢ Mcnoib30BaHWEM KaNWUBIPHBIX KOJIOHOK IPaiyMpOBOYHAsl CMECh ROJDKHA COIEpXaTh
cleNyIOILHe YUCTBIE BELIECTBA: YKCYCHBIH ajIbIEr1]l, METUIOBBIN 3HpP YKCYCHOM KHCIOTHI, STHIIOBBI 3G#p
YKCYCHOM KHCJOTbl, METWJIOBBIIA CIIUPT, NMponaHoi-1, u3o6yTHJIOBBIA CHUPT, GyTaHON-1, M30aMWIOBLIH
CITUPT.

Jns aHanM3a ¢ UCIIOAB30BAHMEM HACANOYHbIX KOJIOHOK IpaiyMpOBOYHAS CMECh JOJUKHA COREPXAThb
OJIHO YMUCTOE BELUECTBO — METWJIOBBIH CITUPT.

4.3.3 [Ipuzomoenenue ucxoonou epadyupogoutoll cmecu 00semnou doneli komnonermos 0,1 %

HcxonHylo rpalyMpoBOYHYIO CMECh TOTOBSIT CJIENYIOLIUM O6pa3oM.

IList ananuza crivpra

B MepHyto konby ¢ npuiwidgoBaHHo# npobkoit BMecTiHMocTbIo 100 cM? HanusaioT S0 cM3 aTunoBOrO

3
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PeKTH)UKOBAHHOTO CITMPTA M BHOCSAT NMIeTKaMu BMecTHMocTbio 0,1 cM? mo 0,1 cm? Kaxnoro ymcroro
BelecTBa. ColepXXHMoe KoJIGbl IepeMELUHBAIOT, JOBOAAT 10 METKH 3THJIOBbIM PEKTH(GHKOBAHHBIM CIIMp-
TOM M BbliepXuBawT npu Temmeparype 20 "C B TeueHue 25 MuH. Ilpu HeobxoauMocTH oO6bEM KONGHI
IOBOIAT IO METKH 3THIOBBIM PEKTH(DHKOBAHHBIM CITHPTOM M [1€pEMELIHBAIOT.

Insi aHaJIM3a BONOK

B MepHyo konby ¢ npuuUHdoBaHHOK Mpobkoit BMectMMocTbio 100 cM3 HanupaioT 50 cmM® Boamo-
CHHMPTOBOTO pacTBOpa 0ObeMHOM Hosieit peKTH(PHKOBaHHOTO 3THUNIOBOrO cniupTa 40 % U BHOCAT MUMETKAMU
smectumocTbio 0,1 cmM® mo 0,1 cM® kaxnoro yucroro semecTpa. ConepXMMoe Kojabbl NepeMeIlnBaioT,
IOBOZSIT IO METKH BOIHO-CITUPTOBBIM PACTBOPOM 00beMHO# NtoJieli pEKTH(HKOBAHHOTO 3THJIOBOTO CIIMpTa
40 % u BbUIepXMBaIOT NMpH TemmepaTtype 20 °C B TeyeHue 25 MUH. Tlpu HeoGXxoAMMOCTH 00bEM KONOBI
DOBOISAT 00 METKH 3THM X€ BOOHO-CITMPTOBBIM PAaCTBOPOM H NEPECMEIINBAIOT.

4.3.4 TlpuroTomjieHHe TIpaXyMPOBOYHBIX cMecelt oObeMHOM moneit KommoHeHToB 0,01, 0,001 u
0,0001 % ocHoOBaHO:

Ui aHAIX3a CIIMpTa — HA Pa3BelIcCHUU UCXONHOM rpalyMpOBOYHOI CMeCH I aHAIN3a CAUpTa Ho
4.3.3 peKTU(PHKOBAHHBIM ITHIIOBBIM CIIMPTOM;

IUI aHAJIM3a BOXOK —— Ha pa3BeJCHUM UCXONHOM IpafyMpOBOYHOMH CMECH U1 aHAIM3a BOAOK 1o 4.3.3
BOJHO-CIIMPTOBbIM PacTBOPOM OGBEMHOIt noneil pexTHhHKOBaHHOIO 3THIOBUTO criupra 40 %.

4.3.5 TlpurororiieHHe rpalyHPOBOYHBIX CMECE MPOBONAT B HOPMAJIbHBIX YCIOBMSIX ITPH TEMIIEPAType
OKpyXamllero Bo3nayxa 18 — 22°C B BHITSKHOM LIKady.

4.3.6 T'panyHpOBOYHYIO CMECh XPAaHAT B XOJIOAWIbHHMKE B TepMETHYECKHM 3aKpbiToit nocyne. Cpok
XpaHeHHus — 6 Mec.

5 TIPOBEJEHHUE AHAITM3A

5.1 Ta3oBeiit xpomaTorpad BKJIIOYAIOT B COOTBETCTBMM C HHCTPYKLHEH MO €ro 3KCILIyaTalluH M
YCTAHARJIMBAIOT MapaMeTphl XpOMaTorpadUpOBaHHs.

YcnoBust xpoMaTorpaMpoOBaHUs ¢ HACAIOYHBIMH KOJIOHKAMHM

TasoxpoMarorpaduueckas KOJIOHKA:

MaTepHal — CTEKJIO;

uHa — 200 cm;

BHYTpEHHUH IHaMeTp — 3 MM.

Hacanka:

TBepAblit Hocutenb — LlenuT-545 ¢ yacTruamu pasmepoM 0,20—0,25 mum;

HenoxsixHas ¢asza — [MOI-300, 17 % oT Macchl TBEPIXOrO HOCHTES,

TeMreparypa TepMocrara — 55 — 65 °C;

TEMIIepaTypa Ucrapures (MHxekropa) — 150 — 200 °C.

HetexTop nonusauuu B ruramenu (JIUIT):

TeMneparypa getekropa — 150 — 200 °C;

pacxon Bo3nyxa — 18 am3/u;

pacxon Bogopoaa — 1,8 am3/4;

ra3-HOCHTEJIb — a30T CXKAThIH;

CKOpOCTB TOTOKa rasa-Hocutensi — 1,8 — 2,7 am3/u;

o6veM pobel — 1 — 2 MM,

HomyckaeTrcs npoBefeHHe aHalU3a B OPYTHX YCHIOBHSIX xpoMmartorpadHupoBaHusi, 06ecreyHBalOLNX
aHAJIOTHYHOE pa3ie/ieHHe KOMITOHEHTOB.

Ycnosus xpomarorpadupoBaHus C KaMWLUIAPHBIMH KOJTOHKaMH

l'aszoxpoMartorpaduyeckas KanuuigpHasi KOJTOHKA:

HP-FFAP (CIIA) 50 M x 0,32 MM x 0,52 MKM;

TeMrneparypa TepmMocrara — 60 —75 °C;

TeMIiepaTypa ucrapureas (MHxekropa) — 200 °C;

HHXEKTOp C IeJeHUEM MOoToKa — Ko3ddHuuueHT neneHns noroka — 40:1.

Jlerextop uoHu3auuu B rwiameHu (JJUIT):

ra3-HOCHTENIb — reJIMi WIN a30T CXKAThIiA;

Temneparypa aerekropa — 200 — 250 °C;

pacxon Bo3fyxa — 18 nm3/u;

pacxon Boxopona — 1,8 am3/y;

CKOpOCTb MOTOKA ra3a-HocHreas — 0,072 — 0,144 am3/y;

o6beM npobbl 1 MM>.

Honyckaercsi npoBeAeHHe aHalKM3a B APYrMX YCJIOBHAX XpoMmarTorpadMpoBaHMsS, B TOM YHCAE C
NpOrpaMMHUPOBaHHEM TeMINEpaTyphi, 0GeCeYHBaIOILMX AHATOTHYHOE pa3e/ieHHE KOMIIOHEHTOB.

4
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5.2 AHanu3 rpaayMpoBOYHONH cMecH

Ilnst nonyyeHus rpalydpoBOYHbIX JAHHBIX HCHOJIB3YIOT HE MEHEE TPEX IPaXyHpPOBOYHbBIX CMeceH, ofiHa
M3 KOTOPBIX HO/KHA UMETh KOHLIEHTPaUMIO, G/IM3KYI0 K HHXKHEN IpaHULE ONpeAeNisieMbIX ColepXaHMiA.

Tpu conepxaHuu onpenensieMbix Bewects MeHee 0,5 MI/anM3 MOXHO KCIIO/IB30BaTh OMHOYPOBHEBYIO
rpaayMpoBOYHYIO cMech 0OBEeMHOI noneil onpenenseMsix setects 0,0001 %.

3anMCcHIBAIOT XpOMATOrPaMMBbl aHAJTU3a KaXoli rpayMpoBoYHOi cMecH. PercTpupyioT BpeMs yaep-
XMBAaHHUS M MUIOLIAAM MUKOB onpeaenseMbix BeliecTs. [lopsiiok BbixoAa NMMKOB C HCMONbL30OBAHHEM Haca-
JIOYHOM KOJIOHKH MPEACTaBAeH Ha pucyHke 1. TTopanoK BbIXOAA MHKOB C MCIIOJB30BAHUEM KaWUISIPHOMN
KOJIOHKH — Ha pHUCYHKe 2.

MB
30

29+
26

27-J

26

25 L T T LS T L -
/) 167 333 500 667 833 1000 <

1 — MeTunoBbift CNKPT; 2 — 3TUIOBLIA CIHPT

PricyHok | — XpoMaTorpamMMa rpazy¥poBOYHOM CMECH, TIONYYEHHAs C HCTIONb30BAaHHEM HACANOYHOMN KOJIOHKH

MB

324 6
314 3

301 8

294 9
284
274

26 — —— -

25

0 167 333 500 667 833 1000 1167 1333 ¢

I — yxcycHblit anbaerua; 2 — MCTHUAOBLIA 3hUp ykcycHo# KMCAOTH, 3 — ITHNOBBIA IPUP YKCYCHOM XMCAOTH; 4 — METHAOBKIE
CRKPT, 5 — 3THIOBLIN CNIHPT; 6 — nponaHon-1; 7 — nu3o6yrunosuitt cnupt; 8§ — GyraHon-1; 9 — n3caMwiosHiil cnUpT

Pucynok 2 — XpomarorpamMMa rpalyMpoBO4YHOM cMecH, NONy4YeHHas Ha xpomarorpade,
ocHalleHHOM KanwuspHoit xononkoit HP-FFAP (CILIA)
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[lanee 3aMUCHIBAIOT XPOMATOIPaMMy PEKTH(GUKOBAHHOIO CIMPTA UM BOAHO-CIIMPTOBOIO PacTsopa,
HA OTHOM M3 KOTODHIX ObUIa MIPUTOTOBJIEHA MPAAYHPOBOYHAS CMeCh, LIS y4yeTa KOJAUYecTBa MUKpPOIIpHME-
ceil, BHECEHHBIX B rpalyMPOBOYHYIO CMECh C 3TUM CIIUPTOM WJIH PaCTBOPOM.

C noMollblo cUuCTeMbl 06paboTKM JaHHBIX (MHTErpaToOp WK KOMIIBIOTEP) CTPOSIT rPanyHpOBOYHYIO
3a8BUCHMOCTD JUIA TUTOILANe! ITMKOB, COOTBETCTBYIOLUMX KaXKIOMY ONPEAENSIEMOMY BELLECTBY.

JUia nmepecueta 06BEMHOM NoMM X ONpenessieMoro BELIECTBA B IPalyMpOBOYHOM CMECH B MAacCoBYIO
KOHLEHTpauuio P, Mr/aM3, nonsayiorcs Ghopmynoit

P = X10000p |, ()

rre X — obbeMHas 10714 OlPENEsieMOro BellieCTBa B IPallyHpOBOYHOIM cMmecH, % 06;
p — IUIOTHOCTb JAHHOTO BEUIECTBA, I/cM>.

Ing o6paboTKH MOJYYEeHHBIX JAHHBIX UCTONbL3YIOT cpeAHee apudMETHYECKOE 3HaYeHUE IUtollaneii
MHKOB KOMITOHEHTOB FPAlyMpOBOYHOI CMECH 10 AAHHBIM HE MEHee IBYX XPOMATOTPaMM.

AHaIN3 TpalyHpoBOYHBIX CMecei NPOBONSIT HE peXe ONHOTO pa3a B HeaeNo Isi obecrneyeHud
NpaBWibHOM rpalyHpOBKH mpubopa.

53 AHanau3 o6pasua

Ha uHTerparope win KoMibioTepe sl o6cYeTa AaHHbIX B peXHMe XHANOra COIJIACHO MHCTPYKUMHU
0 3KCIUTyaTalM¥ MHTErparopa Win KOMIbioTepa, IpWiaraeMbix K npubopy, co3naior METoA, OfpeAcasaio-
HIM# omnepauuM M yCJIOBUsI, KOTOPbIE JODKHbI 06ECIIEYMBATLCS B XOIE€ OOCIYXMBAaHUS PA3rOHKH aHAIU3U-
pyeMoit poGbi; ISl KOJIMYECTBEHHOro obcyera JaHHBIX COCTABNSIOT KATHOPOBOYHBIH MacCHB MO METOAY
a6cooTHOM IPagyMpOBKM C YYETOM KOJIMYECTBA MMKPOTIpPHMeECEH, colepXalluxcsi B BOAHO-CITHPTOBOM
pacTBOpE IUISt aHAIN32 BOAOK H B PEKTUOHUKOBAHHOM CIIMPTE — JUIS aHAJIM3a CIMPTa, HA KOTOPLIX FOTOBAT
IPanyMPOBOYHBIE CMECH, M CO3JAIOT MOCAEKOBATENBHOCTD UISi ABTOMATHYECKOTO NPoOOOTOOpPHHUKA.

B ucnapurens (MXekTop) BBoasAT 1 MM> 06pa3iia BOAKHM WIH CIIMPTA M OCYIIECTBISIOT XpOMaTorpa-
(uyeckoe pasneeHue CMeCH B YCHOBMSIX, YKa3aHHBIX B 5.1. PerucipupyiorT nuky B o6aactH BpeMEeHH
yAEPXHBaHMsI, COOTBETCTBYIOLLUE KOMIIOHEHTaM rpaxyMpoBo4Ho# cMmecH. IpoBooAT aABa napauiesbHbIX
aHanM3a obpasua.

6 OBPABOTKA PE3YJIBTATOB. IIOKA3ATEIN TOYHOCTH METOIHKH
BBITOJTHEHUSA U3MEPEHHI

6.1 Pesynbrathl U3MepeHHIt coiepXaHus MUKPOIIPHMECEH BbIPAXAIOT B CIENYIOLIMX eMHHLIAX:

- METWIOBOIO CHUPTA — B MPOLIEHTaX 1o 06beMy Ge3BoaHoro cnupta (% 06.6.c.);

- YKCYCHOTO abAeruna, 3upoB, CHBYIIHBIX Macea — B Mr/aM> 6e3BogHoro cnupta (Mr/am3 6.c.).

6.2 Pacuer 06beMHOMR JOJH ONnpedessieMbiX KOMINOHEHTOB

3anuceIBalOT pe3yNbTaThl U3MEPEHHH, NOTyYeHHbIe Ha MHTErpaTope WiH KOMITbIOTEpE.

JUtst METHJIOBOrO CIIMPTA 32 OKOHYATENBHBIA pe3y/ibTaT M3MepEeHUii OObEMHON NOAM NPUHHUMAIOT
cpeaHee apudmeTHUecKoe 3HaUeHUe ABYX MapajUleibHbIX M3MEPEHM, BBIUMCICHHOE 10 TPETHErO NeCATHY-
HOFO 3Haka U OKpYNIEHHOE N0 BTOPOro NECATHYHOro 3Haka; IS COpPTOB CNMHpTa ¢ OObEeMHOM moheif
meTiiioBoro cnupta MeHee 0,001 % — BBIYMCIEHHOE 40 YETBEPTOTO AECATHYHOIO 3HAKA H OKPYIJIEHHOE 10
TPETBEro NeCATHYHOTO 3HAKA.

PacxoxneHune MeXAy KaXIbIM pe3yJbTaTOM M3MEpeHMHt M CpeIHUM apMpMeTHYECKHM 3HaueHHEM
Pe3yJIbTaToB He NOJIKHO IpeBbIluaTh 10 % cpeaHero 3HauyeHust P AOBEPUTENbHOM BEpPOATHOCTH P = 0,95,

Ilpy BBITIONHEHHH M3MEPEHHIA B IBYX JAGOPATOPHUSIX PACXOXIECHUE MEXIY PE3Y/IbTaTOM, MONYYEHHBIM B
olIHO# Jaboparopyu, U CPEIHUM apUPMETHYECKMM 3HAUECHHEM Pe3yJIbTaToB, MMOMYYEHHbIX B ABYX JlabopaTo-
PHSIX, HE IOJDKHO NMpeBbilaTh 15 % cpeqHero 3HaYeHHs NpH JOBepUTENbHOM BepositHocTH P = 0,95,

6.3 PacyeT MaccoBOH KOHLUEHTpaUHH ONpenensieMblX KOMIOHEHTOB

3anuchiBaIOT pe3yNbTaThl H3MEPEHMIA, MONYYEHHBIX HA UHTErPaTOpe WIK KOMIbIOTEPE.

Pe3ynbTarhl aHAJIM3a YKCYCHOTO abACTHAa B 06pa3iie NPEACTaBASIOT KaK MacCOBYIO KOHLICHTPAaUMIO,
mr/om3 6.c.

PesynbraTel aHaiu3a 3¢UpPOB MPEICTABIAIOT KAK CyMMY MacCCOBBIX KOHLCHTpaUui, HaeHTHOHUMpO-
BaHHBIX B 0Opasiie 3¢upos, Mr/amM> 6.c.

Pe3ynbraThl aHaIM32 CUBYLUHBIX MAacei IMpeaCcTaB/BIOT Kak cynmg MAaccoBbIX KOHUEHTpaLMii, HaeH-
TUDUIIMPOBAHHBIX B 00paslie KOMIIOHEHTOB CHBYIIHOrO Macya, Mr/mM> 6.c.

3a OKOHYATENbHBINA Pe3yNbTaT U3MEPEHHUH MAacCOBOM KOHLEHTPALMH NPHHMMAIOT cpenHee apudme-
THYECKOE 3HaYCHHUE Pe3yNbTATOB JBYX MapaJUlieIbHbIX U3MEPEHMIA, BBIYHCACHHOE 10 BTOPOro AECATHYHOTO
3HaKa U OKPYIJIEHHOE O NMepBOro NeCATUYHOro 3HAaKa.

PacxoxaeHuHe MeXOy KaXIbIM pe3yJbTaTOM HM3MEPEHUN M cpelHUM apudMeTHYECKHM 3HAYEHHEM
Pe3y/IbTaTOB He SOJIXKHO NMpeBbIUATh 15 % cpeaHero sHayeHus rmpu JOBEpHTEabHON BeposiTHocT P = 0,95.
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IMpu BHINONIHEHUH U3MEPEHHUIA B IBYX J1aB0OPATOPHSIX PACXOXIEHHE MEXKY PE3YIbTATOM, NONY4YEeHHbIM
B OfHOI 1aGOpaTOpHM, U CpEeNHUM apU(PMETHYECKHM 3HAYECHHEM pe3Y/bTaTOB, MOJYYEHHBIX B ABYX Jabo-
paTopHsAX, He NOJMXHO npeBbiath 20 % cpexHero 3HaYeHUA Npy JoBepHTENbHOI BeposiTHoctu P = 0,95.

7 TPEBOBAHHS BE3OIIACHOCTH

B cBsiau ¢ TeM, 4ro npu paGore Ha razoBoM XpoMaTorpade UCMOJNbL3YIOT CXAaTbie rasbl, CIeNyeT
co61100aTh NpaBWIa YCTpoiicTBa M GE30MACHOM 3KCIUTyaTallMW COCYIOB, paboTalouX Mo AaBjieHueM [8].

Ilpu BLINOMHEHWM H3MEPEHUI C HCMOJb3OBAHHEM [a30BOro Xpomarorpada ciemyer cobmonarb
npasuaa snektpobesonacHoctH B cootBercTBuM ¢ F'OCT 12.1.019 M MHcTpyKuuMe#h no 3KciuTyaTtauuu
npubopa.

Tpu paGoTe ¢ YUCTHIMM BELIECTBAMH CIIEAYET coOMonaTh Tpe6oBaHUs 6€30MacHOCTH, YCTaHOBICHHbIE
Lisi paboT C TOKCHYHBIMM, EIKHUMHM H JIETKOBOCILIAMEHSIOIMMHCS BelectBamu o FOCT 12.1.005.

K BBINOJHEHHUIO U3MEPEHHIT METOXOM ra30Bo# xpoMaTorpaduu SOMYCKAIOTCA JIMLA, HMeIOlIHe KBa-
JMUKALHUIO HE HUXE TEXHUKA, MPOLIE/LLIEr0 COOTBETCTBYIOUIMIA Kypc 0OydeHus .

ITPHJIOXEHHE A
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BUBJIMOIPAOUA
[1] TY 6-09-1709—77 MertaHon-sa, mwis xpomatorpaduu. TexHuyeckue ycaoBus
[2} TY 6-09-3375—78 I'excan. TexHuyeckue ycnoBus
[3] TY 51-940-—80 Tenunit razoo6pasubiii. TexHUYecKkue YCIOBUS
[4] TY 6-09-300—87 MeTnnoBbiii 3¢Up YKCYCHO#M KMCIOTbI. TEXHHYECKHE YCAOBHUS
[51 TY 6-09-667—76 OTWIOBbIH 3PUP YKCYCHOM KUCNAOTHI. TEXHHYECKHE YCIOBUSA
[6] TY 6-09-783—76 Iponanon-1, wia xpomatorpadpuu. TexHHUECKIE YCIOBUS

171 TY 6-09-4708—77 BytaHon-1, mis xpoMatorpadpuu. TexHuuecKHe ycaoBHst

(8] TpaBuna ot 27.11.87, [IlpaBuia ycrpoiicTBa M 6€30MacHOM 3KCIUTyaTaLliM# COCYHOB, paboTalouimx
YTBEPXACHHBIC Moa AABJICHUEM
TFocroprexHag3opoM
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