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(UCO 4389—-97)

TOCYIAPCTBEHHBIN CTAHJAPT POCCUUCKOU ®PEIEPAIIUMA

Tabak

OIIPEJAEJIEHUE OCTATOYHbLIX KOJIMYECTB

XJIOPOPTAHUYECKHUX ITECTUIITNAOB

TI'azoxpoMaTorpapmuecKuii METO

Tobacco. Determination of organochlorine pesticide residues.

1 Ob6aacTp npuMeHeHHu

(Gas chromatographic method

Nara seenenna 2000—11—01

Hacrodammii cTaHoapT yCTAHABAMBACT ra3oXpoMaTOrpaPUUECKUM METO, ONMPEACICHUS OCTATOUYHBIX
KOJIUUYECTB MEeCTULIMAOB B Tadake, BKIIIOYAd JIMCTOBOM Tabak. Meroa NMpUMEHHUM IJIA OMNPEAcACHUS B
JIMCTOBOM Ta0akKe XJIOPOPraHUYECKHUX MECTHLIMIOB, MEPECUYUCACHHBIX B Tadbauue 1. B yacTHOCTH, METOn
PEKOMEHAVETCH IS OMPEICAcHUS BEIIECTB ¢ NMpeacjaaMu OOHAPYXKEHU, MMPUBCICHHBIMU B TAOAHLE 1.

Tadbnunoa 1 — IlepeyeHb NECTULIMOOB M NPEACAbl UX OOHAPYKCHUA

BeiuectBo OOLUEIPUHATOS HA3BAHUE IIpenen oOHApYyKeHNSA, MKT/T
AnbapyH ANbIPUH 0,02
I panc-xnopnoaH XJIOpOaH (0,02
I, n-11115 — 0,02
O, n-JAAT — 0,04
I, w-J11 HAT 0,06
JAnnbapuH JAnnpapyH (0,02
O-OHAOCYIbdaH DHOOCYIb(aH 0,03
I'Xb I excaximopOeH30I 0,02
o-1 XL mmn a-bl'X I XII wam bI'X 0,02
B-I'XLI wmm B-bI'X I XII wam bI'X 0,02
v-I' XL mwmm y-bI'X 'amma-I' XL (JImaman) vmm 0,01

ramma-bl'X

O-I'XUI v o-bI'X I' X vam bI'X 0,02
['enrTaxmnop ['enrTaximop 0,02
['errTaxsiop SMOKCHU — 0,02
o, W-T1D vwmm o, n’-A1]1 — 0,03
n, -T1D v n, n’-1 11 115 0,02
o, W-J1]19 — (0,03

N3nanne o(HIHAIBHOC
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2 HopMmaTHBHBIE CCBLIKH

B HacTosdmeM cTaHIapTe UCIOJIBb30BAHBI CCHUIKHM Ha CIACAYIOLIUE CTAHIAPTHI:

I'OCT 1770-74 Ilocyma MmepHad jsadboparopHas CTeK/IAHHAas. LlWauHApel, MEH3YPKH, KOJOBI, IIPO-
OMpKH. TexHuYeCKHUe yCIOBHUA

T'OCT 5789—78 Toayona. TexHUUYECKUE YCIAOBHI.

I'OCT 6709—72 Boma nucTWUIMpOBaHHASA. TexHUUeCKHe YCIOBHSA

['OCT 24104—88 Becnbl 1adbopaTopHbIe OOLIETO HA3HAYCHUA M O00OpasuoBble. OO0IIHME TEXHUYECCKUE
YCJIOBHUSI

I'OCT 25336-82 Ilocyma u obopyrnoBaHHe AadopaTOpHble CTEKIIAHHBIE. TUTIBI, OCHOBHBIE TTapaMET-
pPbl U pa3MeEphI

I'OCT 29169—91 (MCO 648-77) Ilocyna naboparopHast crekiasgHHasd. [IuneTku ¢ OqHOM METKOM

I'OCT 30040—93 (MCO 4874—8&1) Tabdak. OT100p npod M3 nmapTum Coipbsad. OCHOBHBIC MOJIOXCHHUA

3 CymHocTh METOIA

OCTaTOYHBIC KOJAMYECTBA MECTULIMIOB U3BJICKAIOT U3 BBICYLLICHHON U PAa3MOJOTON MPOOBI, CIICIIAH-
HOM C (QIopH3MIOM, IIYTEM HSKCTPakKUMU TekCaHOM B anmapare Cokcnera. OCTaTOUHBIE KOJIHUYECTBA
MMECTULMAOB OMPEACAIOT B SKCTPAKTE 0€3 JAJIbHEHILICH OUMCTKHU HA TAa30BOM XpoMaTtorpade ¢ 3JeKTPOH-
HO-3aXBAaTHBIM JICTEKTOPOM.

4 PeakTHuBBI

JI1a onpenenacHUua OCTATOUYHBIX KOJIUUYECTB XJIOPOPraHUUECKUX MMECTULIMAOB IIPUMEHIIOT CACAYIOLINUE
PEAKTHUBHI:

4.1 O0mme noaoKeHus

Bce peakTUBBI TOKHBI OBITH MPUTOIHEL 14 AHAMN3A OCTATKOB MECTULIMAOB. BCe paCTBOPUTEIH NTEpE
UCITOJB30BAHUEM TIPOBEPSIOT HA YMUCTOTY IMYTEM XOMOCTOro omnpencacHud (7.2 v 7.5). XpoMaTrorpamma,
MOJAYYCHHAA I/ PACTBOPUTEIIECH TMPH XOJOCTOM OMPEICACHUHN, HE TO/IKHA UMEThH IMTHUKOB, MPEBHIIIAIOIINX
LIIYMBI JETEKTOPA U COBIIAJAIONIMX MO BPEMEHHU VICPKUBAHUA C ONPEACIIEMBIMU TIECTULIMIAMM.

Ucnonb3yror auctwuiuposaHHyio Boay nmo 'OCT 6709 unu Boay 3KBUBAJIEHTHOM YHUCTOTHI.

4.2 H-l'exkcan [1]

4.3 CrangapTHbie BemecTBa

CTaHOApTHHIE BEILISCTBA XJIOPOPraHUUYECKHUX MECTHLIMAOB, MPUBCICHHBIX B TAOMULE |, rapaHTUPO-
BAHHOM CTEeNMEeHU UHUCTOTHI C colepXKaHueM IOeHCTBYIOLIETO BellecTBa He MeHee 95 %.

IIpumMegaHume — B KauecTBe cTaHaapTa g XJIOPAAHA (TEXHUUYECKAS CMECH) UCTIOAb3YETCH MPAHC-XIJIOPIAaH.
Ecam onpenenseTcd KOJIMYECTBO O -3HAOCYAbMAHA, TO MPAHC-XJIOPIAH PCKOMCHIYETCS IJId OIPECICICHUS CYMMBbI
OCTAaTOYHBIX KOJHNUYECTB O-9HIOCYIbdpaHa, B-oHIOCYAb(paHa N CyiabdaTa 3HIOCYIb(PaHA.

4.4 BHyTpeHHMH CTAHAAPT
B kxauecTBe BHYTPEHHEIrO CTAHAAPTA MOOIMYCKACTCI MCIIOAB30BATH XJIOPOPraHUUYECKHN TECTHULIM/I,
BBILLICAIIUN U3 YIIOTPEONACHUI, — MHUPEKC.

[IpuMedanne — MuUpekc — oblIee Ha3BaHUE I AOACKAXJIOPOTEHTALMKIO [5.2.1.02:6.03.9.03:8] ne-
KaHa.

B kauecTBe BHYTPEHHEIO CTAHAAPTA MOIYT HMCIOAb30BAaTh U JPYIHUE BEIIECTBA, OTBECUAIOLIEe TPEOO-
BAHUAM, MPEOBABISICMBIM K BHYTPEHHEMY CTAHIAPTY.

4.5 Tomyon nmo I'OCT 5789.

4.6 IIpuroroBjieHHEe OCHOBHOIO PacTBOPA BHYTPEHHETO CTAHAAPTA

Ha nadopatopubix Becax mo I'OCT 24104 B3BemmBaioT ¢ TOUHOCTHIO 10 00,0001 1, 0,02 r Mupekca
B MEPHVIO KOJ0OY BMeCTUMOCTBIO 100 cM?, pacTBOpSIOT B H-T€KCaHE M JOBOIAT OOBEM PacTBOpaA OO
METKH.

4.6.1 IlpuroroBieHHne pacTBOpa BHYTPEHHETO CTaHOAPTA

B mMepHyio koa0y BMecTUMOCTBIO 200 ¢M? mepeHOCAT MUIIETKON 5 CM? OCHOBHOIO PacTBOpPa BHYT-
peHHero craHgapra (4.6) M 10oBOAIT OOBEM pacTBopa IO METKH H-TeKCaHOM. IlojiydeHHBIH pacTBOp
BHYTPEHHETO CTAaHAAPTA KOHLEHTPALIUEH IIPUMEPHO 5 MKr/cM> xpaHAaT nipu TeMreparype oT 0 °C mo 4 °C
B TeMHOTe. [Ipn 3THX YCIOBHUSAX pacTBOp CTaOWIeH B TeueHHe 6 Mec.

4.7 Cranaaprabie pacTBOpPbI NECTHIIHIOB

Bce pacTBOpBI MECTHLIUAOB XPAaHST B KOJI0axX ¢ MPUTEPTHIMU NpoOKamMu nmpu Temiepatype oT 0 °C 1o
4 °C B TeMHOTe. [Ipu 3THX YCIOBUSAX pacTBOPLL CTAOWILHBL B TeUeHHE 6 Mec.
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4.7.1 IlpurorosjicHHUEe OCHOBHBIX CTAHIAPTHBIX PACTBOPOB IMECTHULIUIOB

B oTaenabHble MepHBIe KOAOBI BMeCTUMOCTBIO 100 ¢M? B3BewmmBaior ¢ TouyHOCTBHIO 10 0,0001 1, Mo
0,02 r KaXXmoro necTHLUMAA, pACTBOPSAIOT B H-T€KCAHE U JOBOJAT OOBbEM PacTBOPA 40 METKH. KOHLIEHTpaLus
MHIWBUAYAJIbHBIX CTAHIAPTHBIX PACTBOPOB COCTaBgeT npuMepHO 200 MKr/cMm>.

IIpuMeuvaHue — [lpy npuroToBICHNN NHINBUAYAJIBHOTO CTaHIAPpTHOTO pacTtBopa B-1 XL nmectuimm pac-
TBOPSIOT B TOJAVOJIE, TAK KAaK PACTBOPHUMOCTD €Ir0 B H-TEKCAHE OIPAaHNYCHA.

4.7.2 I1pUrorosjieHUe CMELUIAHHOIO CTAHAAPTHOIO pacTBOpa A

B mepHYyIO K070y BMeCTUMOCTBIO 200 CM> TIEpEeHOCAT MUIMETKOM MO 5 ¢M> WHAMBHUAYAJIBHOTO CTAH-
JAPTHOTO PACTBOPA KAXIOro nectuumaa (4.7.1) u 1oBoadaT 0o0beM pacTBOPA OO0 METKU H-TEKCAHOM (WM
TOJIYOJIOM, €CJAH YUYTCHBI YCIOBHUA 4.7.1). KOHIEHTpalMa moJIydeHHOTO PAacTBOPA COCTABIAAECT MPUMEPHO
5 MKT/CM? KaXIoro meCTHLHUAA.

4.7.3 IlpuroroBiaeHUe CMEUIAHHOIO CTaHIAPTHOrO pacTBopa B

B MepHy0 K010y BMecTUMOCTBIO 10 cM? mepeHocaT nmuneTtkoil 1 ¢M? ¢MeaHHOro CTAaHIAPTHOIO
pactBopa A (4.7.2) u goBOOAT OOBEM pPacTBOpa OO METKH H-TEKCAHOM. KOHIEHTpauud moJydeHHOrO
pacTBOpa cocTasisteT npuMepHO 0,5 MKI/CM? KaXIoro nmecTULMIA.

4.7.4 llpuroroBiacHUe padoOyYero CTAaHAAPTHOIO pacTBOPA MECTULIMAOB A KATUOPOBKHU

B MepHYIO K00y BMecTUMOCTBIO 100 cM? mmepeHOCAT mUneTKoM mo 1 ¢M? cMeIaHHOro CTaHIaAPTHOTO
pactBopa A (4.7.2) U pacTBOopa BHYTpeHHEero craHgapra (4.6.1) m moBoagsT oObEM pacTBOpa O METKH
H-TekcaHoM. KOoHLIeHTpaLus MOJIy4eHHOTO pacTBopa cocrasisger nmpuMepHo 0,05 MKr/cMm? KaxIooro mec-
TULIMAA U BHYTPEHHETO CTAHIAPTA.

4.8 Onopuzun®, 60—100 Mewr

[IpuMeuyanue— Onopmsun® — ancopbeHT Wig xpomarorpady Ha OCHOBE KPEMHEKUCIIOTO MarHus. Jua-
ma3oH 60—100 Meln cOOTBETCTBYET MUara3oHy oTBepcTui 250—150 MKM.

4.8.1 Tpeoosanug K dhaopusnny®

KadectBo dhmopusmina® — omHa u3 HaubOoMee BAXHBIX XapaKTEPUCTHK METOIA. AKTUBHOCTD (hiIopH-
swna® moskHa OBITh JOCTATOYHA IS YAEPKAHUSA KODKCTPAKTHBHBIX BELIECTB, U3BJIEKAEMBIX U3 00paslLia,
M JaBaTh BO3MOXHOCTD DJIIOMPOBATHECS OCTATOYHBIM KOJIWYECTBOM NMEeCTULHIOB. Dnopu3min® n1oirkeH ObITh
[IPEABAPUTEIIBHO MOArOTOBACH IO 4.8.2. Ilpu npoBeacHUM aHaAMIM3a HEOOXOIUMO MCIIOJAB30BATH TOJBKO
dbmopu3mn®, mporeannii CTIBITAaHUA YPOBHA aKTUBHOCTH 110 4.8.3.

4.8.2 Tlomroroska daopusmwia®

Omopusnn® moMewarnT B KBApLEBBIM THUTEIb U HATPEBAIOT B My(EIbHON TIEYH B TEUCHUE S5 U MPH
Temmneparype 550 °C. HJawTt daopusmwny® oCTBITH B SKCHKATOPE, HE COAEPKALLEM OCYILIIUTENS, U MTEPEHOCAT
B KPVIJIOODOHHYIO Koa0y. JloOasaaior mo 5 c¢m’® Bomel Ha kaxzable 100 r dmopusmwna® M TIaTeabHO
nepeMelnBaiT B TeueHne 1 4, Bpamragd kon0y. OctaBngior Guopu3mia® B IMJIOTHO 3aKPBITON KOMOE HE
MeHee 4eM Ha 48 4 1UId paBHOMEPHOTO pacmpeneaeHUud Biaaru. AKTUBHOCTD Giopu3mwia® mpoBepsioT 1o
4.8.3.

4.8.3 TIposepka ypoBHY aKTUBHOCTH diopusmina®

YpoBeHb akTUBHOCTH GMIOpU3WIA® TIPOBEPSIOT SKCTPAKLMEN IWIBIPHHA U3 PACTBOPA B H-TEKCAHE.
PacTBOp mDOKEH MMETh KOHLUCHTPALIMKID, SKBUBAJICHTHYIO KOHILICHTPALIMU B SKCTPAKTEe U3 Ta0aKa, Coaep-
xameM 1,0 MKr/T JuabapuHa. YpPOBEHb aKTUBHOCTH (DIOPH3WIA® TOCTATOUYCH, €CAM BBIXOO AWIBIPHUHA
cocTapigeT 0oiee 95 %.

[TpoBepdIOT YPOBEHD AKTUBHOCTH I KAXIOW BHOBD MPUTOTOBICHHON TIOpLmu dopu3mwna®.

4.9 MetundpeHnuiacuiukod DB-5 — cranmonapHada Xxuakasd (pasa, mo HOpMAaTUBHOM JOKYMEHTALIUU.

5 Annapartypa

Bo u30exaHue 3arpsa3HEHHSA PACTBOPUTEIACH OUYCHb BAXKHO TLIATEJIBHO OYMILIATH BCK CTCKISAHHVIO
MOCyay mnepen ynoTpeOJeHUEM M U30€rarh UCIOJAB30BAHUA IUIACTUKOBBIX KOHTECHMHEPOB M CMA3KHM IJIA
KPaHOB.

O6sa3arenbHo npuMeHeHue MepHbIX KOJIO 1o 'OCT 1770 u mepubix muneTok no 'OCT 29169.

5.1 PotaummoHHBIM BakyyMHbIM ucnapurens UP-1M [2] wom apyrom ucnapurenb ¢ aHAJIOTHYHBIMU
TEXHUYCCKUMHU XaPAKTCPUCTHKAMMU.

J.2 MensHuua snekrpudeckad gadoparopHasd |3] vnu gpyrad MEeJbHULA ¢ AHAJIOTUYHBIMU TEXHMU-
YECKUMH XapaKTepUCTHKAMHU. HacTHLIBI pa3sMOJIOTOrO Tabaka JOJIKHBI MPOXOJIUTh 4Yepe3 CUTO pa3sMepoM
OTBEPCTHUH 2 MM.

5.3 TepMocTar ¢ BEHTWISALIUCH.

5.4 MydenbHasa neub [4], obecneyuBaoiias teMneparypy Ha MeHee 600 °C.
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5.5 Koabonarpesateis [3].

5.6 Anmapatr Coxkcnera mia HenpepblBHOM 3KcTpakiuu HOTO o 'OCT 25336.

5.7 O6patHbi xonoowiabHUK o ['OCT 25336.

5.8 Bxcukarop B o 'OCT 25336.

5.9 Ksapuesbie Turnm [6].

5.10 T'azoBbiil xpomMaTorpad.

5.10.1 OcCHOBHBIE TPeOOBAHUSI K XpoMaTorpagdy

Ha raszoBoM xpomarorpage padOTaloT Mo MHCTPYKUIMHU HM3roToBUTEHI. M cmapureinb, TEpMOCTAT U
OEeTEKTOP JOJDKHBI OBITh CHAOXKEHBI OTACJIABHBIMU HArpeBaTCIbHBIMU 3JICMEHTAMHU. YCIOBUS XPOMATOTPa-
(bupoBaHudg npusBeacHBI B 5.10.2—5.10.7. JIpyrue ycaoBua XpoMaTOrpaPUpOBAHUA JOIKHBI OBITh OOOCHO-
BAHBI.

5.10.2 Temmeparypa

Temneparypa ncnapurenasa — 180—210 °C.

Temmepatypa gerekrtopa — 290—340 "C.

Ecan ncnos3yoTesa Apyrue yCiIoBUsI, TO OHU JO/DKHBI O0€CIIeUnBaTh Pa3acIcHUE BCEX KOMIIOHEHTOB,
KaK IMOKA3aHO HA 0o0pasLe XpoMATOrpaMMBbl (MPUJIIOXKEHUE A, PUCYHOK A.l).

[IporpaMmMupoOBaHHE TEMIIEPATYPHI:

- HauvanpHag teMmmeparypa — 40 °C;

- HauvanbHoe BpeMda xpoMmarorpadpupoBanud nmpu 40 "C~ — 2 MUH;

- 1-# 3Tan nporpaMMHUpPOBAHUSA TEMIIEPATYPhI — 20 °C/muH ot 40 °C po 150 °C;
- 2-H »Tan NporpaMMHUpPOBAHHS TeMIIEPaTypPhl — 3 °C/muH ot 150 °C no 270 °C;
- MOCAEAYIOLIECEe XPOMATOrpa(PUPOBAHUE — 15 MmuH nipu 270 °C;

- o01Iee BpeMs xpoMaTtorpadupoBaHU — 62 MuH 30 c.

5.10.3 CKOpOoCTH MOTOKOB ra3osB

CKOpPOCTH MOTOKOB Ta30B JOJ/DKHBI ObITh YCTAHOBJICHBI B COOTBETCTBUM ¢ MHCTPYKLIMEH U3TOTOBUTEIISL
IpUuooOpa U ONBITOM AHAJIUTHUKA.

PexoMeHayeMbIe CKOPOCTH IMTOTOKOB Ta30B:

CKOPOCTH MOTOKOB Tra3a MOJDKHBI OBITH YCTAHOBJEHBI B COOTBETCTBHUHM C MHCTPYKLMEH K XPOMATO-
rpady U YCIOBHUIMH aHAIMU3A

OpHUECHTUPOBOUHBIC CKOPOCTH IMMOTOKOB ra30B:

- Ta3-HOCHUTEJh — TeJIUil — 4 ¢M?/MHUH;

- MPOLYBOYHBII ra3 — asor — 30 cM3/MUH;

- MPOLYBKA MPOKJIAIKH — 5 cM3?/MUH;
MPOLYB AECTUTES TTOTOKOB — 30 ¢cM?/MUH.

5.10.4 Broa npo0

B ucnapurenb xpomarorpada BBOOAT 2 MKIM® aHAJIU3UPYEMOIO pacTBOpa M 3aKpbIBAIOT KJallaH
ICJIUTENA IMOTOKA HA 1 MUH.

5.10.5 ¥YcrpomcTBo 4j11 BBOOa O0pa3La

N Ccrmoab3yroT aBTOMATHYECKHUM J03aTOP MPOO WIH AI000€ OPYroe COOTBETCTBYIOLLEE YCTPOMCTBO 14
BBOIA MPOO.

[Tpu pydHOM BBEeOECHHH ITPOO PEKOMEHAYVETCA MPUMEHSSITh MUKPOLITIPUL, BMECTUMOCTBIO 1—5 MKAM?3.
Ilepen BBeAcHHUEM PAaCTBOPOB MHUKPOILIIPULL IMTPOMBIBAIOT HE MeHee 10 pa3 H-reKCaHOM, a 3aTeM IIITh pas
AHAJIU3UPYEMBIM PACTBOPOM.

Ilocne BBeaecHUA npoObl MUKPOLIIIPULL IIPOMBIBAIOT H-TEKCAHOM HE MEHEE IISITH pas.

5.10.6 Xpomarorpaduueckad KOJIOHKA

PexoMeHayeTCd KBapueBas KanWwuIApHasad KOJOHKA:

JIMHA — 30 M;

BHYTPECHHUU JTUAMETP — 0,32 MM;

cTallMOHapHada xuakas dasa — DB-5 (5 % MetundeHWICHIUKOHA);
TOJILIIUHA CJIOS — 0,25 MKM.

DPPEeKTUBHOCTh KOJOHKHU AODKHA OBITh JOCTATOYHOM TSI VOAOBJICTBOPUTEIBHOIO Pa3dcIcHUS BCEX
KOMITOHEHTOB. IlpuMep mogoOHOro pasacacHUd IMOKA3aH HAa o0pasLe XpoOMaTOrpaMMbl (IMIPWIOKEHUE A,
PHUCYHOK A.l).

[l ppMedaHuue — MoxXeT ObITh MCIIOJIb30BAHA NK00asd Apyrad XUakKas (pasza, 00eCrneunBaOIIasg pa3aciIcHUE
AHAIN3UPYCMBIX IICCTULNIOB.
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5.10.7 JdetekTop

DIEKTPOHHO-3aXBATHBIM OETEKTOP € MOPOrOBOH UYBCTBHTEABHOCTBI (CUTHAJI AETEKTOPA, PABHBIN
yIBOEHHOMY 3HaueHUI0 1yMoB), 00,0015 mMkr #, n-JJJIT B 2 MKOM? BBEIEHHOIO pPacTBOpA.

5.11 Becwr mabdoparopabie mo I'OCT 24104 ¢ mpeneiom B3BemmBaHUSA 200 T U MOrpeHIHOCTHIO
B3BeMBaHus 0,001 T

6 OT160p npod® M moAroTOBKAa 00pPa3mOB AJIs1 HCNIIBITAHUM

6.1 OTOop o0pas3unos

O6pasubl oToOMparoT B COOTBETCTBUU ¢ T'OCT 30040. OT60p 00pasuoB HOLKEH MPOBOIUTHCA OUYCHD
TIIATESJABHO U FAPaHTUPOBATH MPEACTABUTCIBHOCTD MPOOHI.

6.2 lloaroroska npod AjasA MCHBITAHUM

[TpoOBI A1 MCMBITAHUI BBICYILIMBAIOT B TepMocTaTe (5.3) 10 comepXaHuS BAAKHOCTU IIPUMEPHO 5 %
npu temneparype He Boilie 50 °C B TeyeHue 2 4.

BrICyLIIEHHBIE TTIPOOBLI U3METBYAKOT, U30erad IMPHU U3MEIIBYCHUH TA0AKa Harpesa mpoobl BelLe S0 "C, Tak,
YTOOBI YACTHUILIBI TA0AKA TMOJHOCTBIO MPOXOIWIHN UEpe3 OTBEPCTUS CUTA pasMepoM 2 MM (J.2). /g aHanu3sa
MOXeT OBITh MCIIOJIb30BAH U U3MEJIbUYCHHBIN Ta0aK, HO €ro BJIAXXHOCTb He NOJDKHA mnpeBbaTh 10 %.

J1o aHanu3a nmpoObl Tabaka XpaHAT B repMEeTUUYHBIX KOHTeHMHEpax B TeMHOTe. B ciygae xpaHeHUd
Mpo0 OO0 aHajmu3a 00JIee OJHOIO MeCAla, HEOOXOIUMO O0ECIeUYUTh UX XPAaHCHHE B XOJOOWIbHHUKE IIPU
TeMIepaType Hiwke MUHYC 8 C.

7 IlpoBeneHue aHa/IM3a

7.1 OT00p NMpod naa anaamsa

HaBecky Ttabaka MacCcom > I, B3BCUICHHYIO ¢ TOYHOCTHIO a0 (0,01 r, moMemamnT B XUMHUYCCKUM
CTAKAHUYMK BMECTUMOCTBHIO 50 cM?, mOOaBAAIOT 5 T mpeaBapUTeIbHO aKTUBHUPOBAHHOTO duopuswma® u
TIIATEIBHO MEPEMEIUBAIOT. JlanbHeliee onpeacjicHue mpoBoadaT mo 7.2 u 7.3.

7.2 DKCTpaKumsa

B anmapar Cokcnera (pucyHOK 1) BHOCAT 5 T npeaBapUTeIbHO akTHBUpoBaHHOro dutopusmwna® (4.8), a
3aT€M IMOArOTOBJICHHYIO HAaBECKY OoOpasua (7.1) Takum o0pas3oM, YTOOBI OOPaA30BANOCH ABA OTACABHBIX CIO.

[IpumMeuanue — Hag onpeneseHsa CTEICHN U3BJICUCHUS MECTULNAOB 10 BPEMS DKCTPAKINH HECOOXOIUMO

OCTOPOXKHO IMUIIETKOM BHECTHU HA BEPXHUH CJION CTAHOAPTHLBIC PACTBO-
PBI COOTBETCTBYIOILINX MECTHIIUIOB.

B kpymimomoHHYIO KOAOY BMeCTUMOCTBIO 150—250 oM’
npwiusaioT 60 cMm? #-rekcana (4.2) u 1 ¢cM? pacTBopa BHYTPEH-
Hero ctaHnaprta (4.6.1).

CooOuparot annapar Cokcaera (pucyHokK 1), odecneunBas
HAACKHYID TePMETHYHOCTh BCEX COCOMHCHHUNM M BKIIKOYAIOT
KoaOoHarpenareab (3.)).

CTeneHb HarpeBa KOJIOOHArpeBaTead U KpaH Ha armapare
CoOKCIeTa peryJiMpyroT TaAKUM O0pa3oM, YTOOBI CKOPOCTb AMUC-
TWUIALUK Obuta He MeHee 200 cM? B yac. Boicora cnost #-rek-
CaHA HaJ TA0AKOM JOMKHA MOOACPXKHUBATHECA HA MOCTOSHHOM
YPOBHE MYTEM pPEryJIMpoBaHUS KpaHa Ha anmnapare Cokciera.
He nonyckaeTcs moaHoOe BhIMAPUBAHUE PACTBOPA B KPYIJIOIOH -
HOM Koaoe. I1pomomKUTEeIbHOCT SKCTPAKLMU COCTABIAECT 4 4
30 MuH.

ITociae OKOHUAHUS SKCTPAKLUHU JAIOT DKCTPAKTY OCTHITH
B TeueHUe 30 MUH M OTOMPAIOT AJMKBOTY I aHAJIM3A HA m
xpoMarorpade. KoHeuHbI 00beM SKCTPAKTa HE (PUKCUPYETCH.

7.3 1Ipurorosaenue rpaayHpoOBOYHBIX PACTBOPOB 115 NPO-

BEPKHM MANA30HA JHHCHHOCTH
B tpu MepHble KogObI BMeCTUMOCTBIO 100 ¢M? BHOCAT 1O

/
é

®, ®,

no 1 cMm? BHyTpeHHero craHaapra (4.6.1) v 10BOAAT 0OBEM PaCcTBO- [ — tabak + ®uopusun; 2 — Guopusun-; 3 —

POB JI0 METKU H-TEKCAHOM. nopucrad GUIbTpyoLad mwiactuia Ne 1 pasme-
B nBe mepHble kKonOB BMecTUMOCTBIO 100 cM? 1 200 cm? pom mop 100—120 mxm

BHOCAT mo 1 cm® cmemanHoro pacteopa b (4.7.3). B konoOy Pucynok 1 — Hactp anmmapaTta Cokcrera,

BMeCcTUMOCTBIO 100 cM® monoyHuTeTIbHO BHOCAT | CM? pacTBOpa MCTIONb3yeMas I SKCTPaKUMK Tabaka

CKOPOCTb AACTUINNALNA
200 M-I
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BHyTpeHHero craHaapra (4.6.1), a B xon0y sMectuMocTeio 200 cM? — 2 ¢M?, 1oBoadT 0ObEM pacTBOPOB 10
METKH H-TEKCAaHOM. KOHLEHTpauMH MOJYYECHHBIX PACTBOPOB MECTHLMAOB COCTABALIOT MpuUMepHO (,5, 0,2),
0,05 u 0,0025 Mkr/cm?.

DTU PACTBOPBI UCITOAB3YIOT I MPOBEPKU IHUANMAZ0OHA JIMHEHHOCTH 3JICKTPOHHO-3aXBATHOIO JETCK-
TOpa. /JIMamasoH JMHEHMHOCTHU YCTAHABAMBAIOT MEPE, HAYAJIOM PadOTHI HA ACTEKTOPE M IMOCAE PEMOHTHO-
MPpOPMWIAKTHYCCKUX PadOT ACTEKTOPA WIHN CBA3AHHOM ¢ HUM SJICKTPOHHOM CXEMBI.

7.4 KammbOpoBka

Ecan nTMHEMHOCTDL NMOKA3aHUM ACTEKTOPAa COOMOOACTCS, TO OJ4 KATHOPOBKU MOXKET OBITH MCIOJIb30-
BaH OJHH CTAaHOAPTHBLIM pacTtBOp (4.7.4).

7.5 T'azoBaa xpomaTorpagus

ITocne BbIxoga xpoMatorpada Ha peXXUM IMPOBEPSIOT UYBCTBUTCIIBHOCTH JCTCKTOPA IYTEM TPEXKPAT-
HOTO BBEIACHUS CTAHOAPTHOTO KAJIHMOPOBOUYHOIrO pactBopa (4.7.4). CXOOUMOCTH PE3YyJIbTATOB HE MOJIKHA
OTJIMUATBLCS OT CpeIHero 3HadyeHus Oojee yeM Ha + 5 %.

B ncnapurtenns xpoMarorpada BBOOAT MO 2 MKAM® aHAJIM3UPYEMOro o0pasLa B IBYXKPATHOM MOBTOP-
HOCTH, 3aT€EM CTAHJAPTHOIO PACTBOPA U PACCUHMTHIBAIOT CPECIHUE 3HAUCHUS.

OO0pa3ubl XpOMaTOrpaMM CTAHAAPTHOTO KAJIUOPOBOYHOIO PaCTBOPA M SKCTPaKTA Ta0AKa IMPUBEACHBI
B NPUJIOXKEHUHU A (pUCYHKH A.l1 u A.2).

8 OOpadoTKa pe3yJbTATOB

CoaepXaHue MECTULHIOB B MPOOE ONPEACHAdOT METOOIOM BHYTPEHHEIO CTAaHOAPTA.
[TonpaBouHbIil KOMDOULIMEHT £ pacCUUTHIBAIOT IJId KAXIOro MecTuiuaa mo Gpopmysie

Eo_ Cnen Au (1)
T b

1 AﬂﬂCT CBCT
e C,... — KOHLEHTpALMS MECTUIIMAA B CTAHIAPTHOM KaTHOPOBOYHOM PacTBOPE, MKT/CM?;

A ... — TUIOIIAIb WIK BBICOTA MHKA MECTULIMAA B CTAHIAPTHOM pacTBope (4.7.4);

A... — TUIOLIAIb WM BBICOTA MUKA BHYTPEHHErO CTAHAAPTA (MUPEKCA) B CTAHAAPTHOM KaIuOpO-

BOYHOM PaCTBOPE;
C... — KOHIIEHTpAIIMsS BHYTPEHHETO CTaHIApTa B CTAHIAPTHOM KAJIMOPOBOUYHOM PacTBOPE, MKT/CM>.

CoaepxaHue OCTATOYHBIX KOJWYECTB KAXAOro MeCTMUMAA X, MKI/T, CyXOro tadaka, BBIYUCILIOT 110
(bopmyJie
Y A -E - Q... 100 (2)
n A -m-(100-W)"~

roe A, — TJIOUIAAb MM BBICOTA TTMKA COOTBETCTBYIOLIETO MECTULUIAA B SKCTPAKTe 00pa3ua;
A, — TAOWAab WK BLICOTA MUKA BHYTPEHHETO CTAHAAPTA B DKCTPAKTE 00pas3ua;

Q... — KOIAYECTBO paCTBOpPA BHYTPEHHETO CTAHAAPTA, JOOABIEHHOIO B SKCTPAruPyIOLIUil PACTBOP, MKT
(MPUMEPHO 5 MKT);
m — Macca HaBeCKH Tadoaka (7.1), r;

W — BIaXHOCTH BBICYIIIEHHOTO Tabaka (6.2), %.

9 CxoauMoCTh, BOCTIPOU3BOAUMOCTD M Mpeie)l OOHAPYKEHHS

I1oapOOHOCTH COBMECTHOIO MCCICIOBAHUSA TOYHOCTH METOIA MPUBEACHBI B MPUJIOXECHUHU b.

10 OTyer 0 nMpoBeeHNH MCNBITAHUM

B oTyeTe OT UCNBITAHUAX JOJDKEH OBbITh MPUBEICH HUCIOJAL30BAHHBIM METOJ, AHAJN3a U MPUBEICHBI
PE3YJIbTAaThl B MUJUIMTPAMMAaX HA TPAMM CyXOro tTadaka Bcex MACHTH(PHUILIMPOBAHHBIX OCTATKOB MECTHULIUIOB.
JIOJCKHBI OBITh YKA3aHBI BCE YCAOBHUA AHAIHN3Aa, OTJIMUYHBLIC OT NMPUBECICHHBIX B JAHHOM CTAHAAPTE WM
MMPUHATBHIC KAK ONITUMAJAbHBIC, KOTOPBIC MOI'YT MOBJIUATh HA PE3YJbTaThl.

B oTueTe mpuUBOOAT BCE CBEACHUSA, HEOOXOOIUMBIC IS MOJTHOM UACHTU(PUKAIUHN O0pa3la.
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[TPUJTIOXKEHHUE A
(CIIPaBOYHOE )
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I —o-TXUT; 2—TI'XB; 3— B-TXUTI; 4 — yv-I'XII; 5 — o-T'XMUTI; 6 — rentaxnop; 7 — adbApHH; & — renTaxjiop 3MOKCU,
9 — mpanc-Xnopnad; 10— o, w'-AJE; 11 — o-3Hpocynsdan; 12 — nuneapun; 13— n, W'-AAE; 14— o, n’-JJ0; 15— 3H-
npuH; 16 — B-supocyabdau; 17— o, v -AAT; 18 — n, v’-AAT

Pucyvaok A.1 — XpoMaTtorpaMma CTaHIapTHOIO KaJIMOPOBOUYHOIO PacTBOpa, comepxaiero mo (0,005 MKT/CM3
KaxXXIoro INeCTULyaa
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PucyHok A.2 — XpoMaTorpaMma 3KCTPAaKTa XOJ0CTOM mpoObl 00pasua tadaka
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I[TPUJTOXKXEHHWE b
(CIIpaBOYHOE)

Pe3yabTaThl MeXJIA00PATOPHBIX HCIBITAHUM

B Ttabnuue b.1 npuBeacHB JAHHBIC IO OLICHKE CPEOHECH CTENECHM OOHAPYXKCHUS, CTAHIAPTHOIO OTKJIIOHECHUS
CXOOUMOCTH (5,) U CTAHIAPTHOTO OTKJIOHECHM S BOCIIPOU3BOANMOCTH (.5 p), KOTOPEIC ObUTH TMOJIYUYEHEI IIPU COBMECTHOM
MCCAcOIOBAaHUM 12 1abopaTOprsaIMHU ¢ UCTIOIb30BAHMEM O0PA3LIOB ¢ YETHIPbMS UCKYCCTBECHHBIMY YPOBHAMU COACPXKAHUS
TIICCTULIVIOB (Flﬂ sz F3, F4)

B Kaxmo# 1adopaTopuM aHAIN3UPOBAIM IO ABA 00pa3la KaxXI0TO YPOBHS B IBYXKPATHON MOBTOPHOCTU U, TAKUM
00pa3oM, ObUIO MPECACTABACHO MO 48 ONPCACACHUN I KAaXIOro MeCTULNAA Ha KaXIOM YPOBHE.

B COBMECTHOM 3KCICPUMEHTE MCCICIOBATIACHh TAKXKE BOBMOXHOCTb aHAJIN3a OCTATOUYHBIX KOJINYCCTB SHAPHHA U
B-sHoocynbpana moMmumo 17 mecTULIMAOB, NPUBCACHHLIX B TaOnuie b.2. Pe3yabTarsl NCCACOOBAaHUN ITOKA3AIN, UTO
S3THU JBA MECTULINIA HEIb3d aHAJIM3UPOBATb JAHHBIM METOIOM.

Taonmuma b.1 — CrenneHb OOHAPYXKCHMSA M CTAHIAPTHBIC OTKJIOHCHUS CXOAVMOCTH M BOCIIPOU3BOANMOCTHU

YPpOBEHD COIEpPKAHUA YDpOoBEHE COMEpKAHUY

MECTULUIOB F| NECTULIUOOB £, [Tpenen

HanmenoBaHue OOHapy-

HeC T Conepxa- | O6Hapy- s, s, Conmepxa- | O6Hapy- s, s, Hﬁ;ﬁ’
o- I XTI 0,0995 79 12 27 0,4975 102 14 18 0,02
B-I'XII 0,1000 39 17 25 0,5000 99 10 15 0,02
v-I'XUI (mHmaH) 0,10035 100 26 34 0,5025 101 15 16 0,01
o-I'XII 0,1020 62 13 27 0,5100 38 7 18 0,02
I'Xb 0,1000 109 9 19 0,5000 105 16 18 0,02
['enTaxaop 0,1020 100 13 19 0,5100 105 13 15 0,02
AnbapyH 0,1000 33 13 24 0,5000 100 14 14 0,02
['enTaxyiop smoKcun 0,1025 84 15 29 0,5125 39 16 19 0,02
mpanc-XJIOpIaH 0,0995 86 8 23 00,4975 96 6 14 0,02
o, W-JA1E 0,1010 105 12 25 0,5050 106 9 11 0,03
O-OHAOCYNAb(aH 0,1010 73 14 36 0,5050 81 9 15 0,03
JnabapynH 0,1015 84 15 34 0,5075 87 23 27 0,02
n, n'-JJ1E 0,1000 104 10 21 0,5000 115 6 17 0,02
DHIPUH (,0995 33 12 35 (0,4975 59 30 31 (0,03
B-sHIoocynbhan 0,1000 12 17 24 0,5000 12 19 21 0,02
o, -1 0,10035 111 9 20) 0,5025 109 6 10 0,03
n, n’- 111 0,1010 117 14 29 0,5050 113 3 20 0,02
o, W-JAUAT 0,1015 106 11 27 0,5075 109 10 18 0,04
n, n'-JJAT 0,10035 104 13 24 0,5025 111 8 21 0,06

3
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YpOBeHDb COAePKAHUA MECTULULOB F3 YPpOBEHDb COAECPKAHNA NTECTHLMAOB F) Mpenen

HanmeHOBaHuMe OOHapy-

MECTULIMAA Conmepxa- | Ob0Hapy- S, S, Conepxa- | OOHapy- S, Sy, KEeHUS,
HUE, KECHHE, % % HUE, XKECHHE, o o MKT/T

MKT/T % MKT/T %

o-1 XL 0,9950 1035 3 13 4,975( 95 11 13 0,02
B-I'XIT 1,0000 100 6 11 35,0000 86 S 14 0,02
v-I' X1 (mmHmaH) 1,0050 109 9 19 53,0250 100 7 29 0,01
o-I'XHI 1,0200 96 9 13 35,1000 90 12 22 (0,02
I'Xb 1,0000 105 3 13 35,0000 38 3 16 (0,02
[ enTaxiop 1,0200 107 12 16 3,1000 101 13 25 0,02
AnbIpyH 1,0000 107 3 14 35,0000 103 7 23 0,02
['enTaxJiop SMOKCHU 1,0250 97 16 18 5,1250 91 11 24 0,02
mpanc- XIopIaH (0,9950 102 4 10 4.9750 99 18 0,02
o, n-1J1E 1,0100 110 4 7 35,0500 101 3 19 0,03
O-OHAOCYIb(PaH 1,0100 33 10 18 3,0500 77 10 23 (0,03
JAabapyH 1,0150 93 13 22 53,0750 95 14 31 0,02
n, n-A1J1E 1,0000 120 4 15 53,0000 112 6 21 0,02
DHIPVH 1,0995 58 19 41 4.9750 78 26 43 (0,03
B-sHOocyabdaH 0,9950 14 15 21 35,0000 12 22 0,02
o, n-1J1]1 1,0000 114 d 10 35,0250 100 9 12 0,03
n, -1 1,0050 116 6 19 35,0500 119 13 25 0,02
o, n’-AT 1,0100 109 7 14 53,0750 102 3 10 (0,04
n, -1 1,0050 117 S 22 35,0250 116 11 21 0,06

Tadonuuma b.2 — XumMuuyeckass HOMCHKIIATYpa B COOTBETCTBUM ¢ PCKOMCHIALMSIMM MeXIyHAapOIHOTO CO103a
TEOPETUUYECKON U IpukKiIagHou xumuu (MIOI1AK)

HasBanue nectuuunaa XUMHUYECKOE Ha3BaHUE B COOTBETCTBUM ¢ IOITAK

o-I XTI 1,3,5/2,4,6-TreKCaxIOpLUKIOreKCaH

B-I' XL 1, 2,4/3,6-TeKCaxiIOpUIUKIOTEKCaH

v-I XTI (mmHpan) 1,2,3,4,5,6-reKCaxyIopunKIOTEKCaH

O-I'XUT 1,2,3/4,5,6-TreKCcaxIOpLUKIIOTeKCaH

I'Xb I ekcaxytopOeH30I

['errTaxiop 1,4,5,6,7,8,8-rentaxnop-3a,4,7,7a-terparnapo-4,7-MeTAaHONHICH

AnbIpuH (1R,45.,4a5,55,8R,8aR)-1,2,3,4,10,10-rexcaxnop-1,4,4a,5,8,8a-rekcarnapo-1,4-53H10-
3K30-J),8-ITUMeTaHHadTaJINH

[ enTaxaopsanoKCcu, 1,4,5,6,7,8,8-rentaxmop-2,3-snokcu-3a,4,7,7a-rerparnapo-4,7-MeTaHOMHICH

1 panc-xnopaaH 1,2,4,5,6,7,8,8-okTaxnop-2,3,3a,4,7,7a-rekcarnopo-4,7-MeTaHOMHICH

o, -1 1,1-mmxatop-2-(2-xsmopdeHnn)-2-(4-x10pPeHIWI ) STUICH

O-3HI0Cyab(paH (1,4,5,6,7,7-rekcaxiop-8,9,10-tpuHOpOOpH-5-eH-2,3-IeHONCMETWICH ) CYIILOUT-]

NunbapyH (1R,45,4aS,5R,6R,7S,8S,8aR)-1,2,3,4,10,10-rekcaxiop-1,4,4a,5,6,7,8,8a-oKkTarumpo-
6,7-snokcu-1,4 : 5,8-guMeTaHHadTAINH

n, n-119 1,1-guxaop-2,2-ouc(4-xnopdeHWI)>3TUICH

o, n’-J /1 1,1-ouxmaop-2-(2-xaopdeHun)-2-(4-xnopdeHMI)3TaH

n, n’ -0 1,1-mmxsop-2,2-ouc(4-xnnopdeHmn)sTaH

o, W-NAT 1,1,1-tpuxnop-2-(2-xmopdpeHmn)-2-(4-x51opdeHUI)S3TaH

n, n'-JAT 1,1, 1-Tprxnop-2,2-ouc(4-xaopdeHnn)3TaH
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I[TPUJIOXKEHHWE B
(CIpaBOYHOE)

budmorpadgus

[1] TY 6-09-3375—78 u-T'ekcaH. TexHMUECKME YCIOBUS

[2] TY 25-11-917—76 PotaumoHHBIN BakKyyMHBLIA ucnaputesib MP-1M. TexHnueckue ycioBus
[3] TY 46-22-236—79 MenpHUIIa AEKTPUUYCCKass a00paTopHasi. TeXHNYSCKHUE YCIOBHS

4] TY 79 PCOCP 337—72 MydeabHad neub. 1eXHUUECKUE YCIOBUSA

[5] TY 92-275—76 KonboHarpeBaTelib SJCKTPUICCKUN. TeXHNYSCKHUE YCIOBHS

[6] TY 25-11-1004—75 Ksapuesbie TMIVIM. TeXHHMUYESCKUES YCIAOBUS
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VAK 663.974.001.4 : 006.354 OKC 65.160 H39 OKCTY 9193

KinroueBbie CI10Ba: XJIOPOPraHUUYECKUE MECTULMABI, Ta30XKUIKOCTHAA XpoMaTorpadusa, MEeTOAbl aHAJIN3a

11



Penaktop 1.1l Hlawuna
Texanmueckum pegakrop B.H. [Ipycaxosa
Koppexktop B.H. Bapernuosa
KomneroTtepHada sepcerka B.H. [puwenko

3. aum. Ne 021007 ot 10.08.95. Caoano B Ha6op 07.12.99. [lognmcano B nevats 17.01.2000. Ycn. ney. 1.1,86.
Yu.-u3g. a. 1,20, Tupax 352 3K3. C4190. 3ak. 22.

NTIK UsnatensctBo ctanmaptoB, 107076, Mocksa, Kosnonesnsiii mep., 14.
Habpano B M3gatenscTBe HA [1DBM
Ounuan UIIK WUsnatenbctBO craHmaptoB — THIl. “MockoBckuii meyatHuk’, 103062, Mocksa, JIssnuH mep., 6.
[Tnp Ne 080102



