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YTBEPX/IAIO
[ naBHbI# roCyapCTBEHHbIH CaHUTAPHDLIN
Bpay Poccuiickoh @enepaunu,
[lepBhiit 3amMecTuTeNE MUHHCTPA 34pABO-
OXpaHeHHsa Poccuickon Oeaepauuu

[. [". OHULICHKO
Hara BeeaeHus: 1 suBapsg 2003 r.

4.1. METO/IbI KOHTPOJIA. XUMHYECKHE ®AKTOPLI

H3mepenne maccoBol KoHeHTpauunu Kapbdenyaznma
B BO3AyXxe padoyed 30HbI METOAAMH ra30KHAKOCTHON H
BbICOKOYpPeKTHUBHOMN KMAKOCTHONH XpomaTorpadpun

MeToanueckne ykazaHud
MYK 4.1.1161—02

Hacrosimue MEeTOIHYECKHE YKa3aHWA YCTAaHaB/IMBAKT METOAMKY KOJH-
YyeCTBEHHOr0 XUMHYECKOT0 aHanu3a Bo3jayxa paboued 30HBI METONAMH BbI-
COKO3IPPEKTUBHON MUAKOCTHOH M Ta30XKUIAKOCTHOW XpoMatorpaduu s
OnpeleneHus B HEM MacCOBOM KOHUEHTpauuW kKapOeHaa3MMa B Ouana3oHe
0,025—0.,25 mMr/m* 1 0,05—0,375 Mr/M>, COOTBETCTBEHHO.

Kapbenpazum — neicryroulee Bewectro npenapara KOJIOYI'O CV-
[IEP, KC (200 r/n), dupma npoussoautennb Arpo-Kemu KOT, Benrpus.

MeTun 6eH3uMunason-2-uiakapbamar (IUPAC)

H

N
@ D— NHCO,CH,
N

C,HgN;O, M. M. 191,2

benoe kpUcTaNIHYECKOE BELECTBO.

Temnepatypa naasaeuus: 250 °C.

JlaBnenue napos npu 20 °C: menee 1 x 1077 ITa. PactBopuMOCTb B Op-
FaHWYECKUX pacTteopurensax npu 25 °C (Mr/maMm’):; aumetundopmamua —
5 000, aueron — 300; 3taHon — 300; xnopodopm — 100, auxnopmeras — 68;
Oenszon — 36, rekcad — 0,5. Xopouio pacTBOpHM B YKCYCHOH KHCJIOTE, B pas-
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OaBJIEHHBIX KHCAOTax pacTBOpAETCAa ¢ 00pazoBaHneM coned. PacTBOpUMOCTE
B Boae npu 20 °C (mr/am’): npu pH 4-—28, npn pH 8—7.

KapOennazum crabunen B cnabokucnon cpene npu 20 °C, MensieHHo
pa3naraeTcs B LUEJOYHBIX CpEeaax.

MoxeT NPpUCYTCTBOBATH B BO3AYX€ paboueil 30Hb! B BUAE a3pO30.1.

Kpamkasa mokcukoroouyeckas xapakmepucmukda

Octpas nepopanbHas TOkcUuHOCTb (LDg)) nns kpbic — 5 000 mr/kr;
ocTpas AepmanbHas TOKCUUHOCTL (LDg) ana kpwic — 10 000 Mr/kr; ocTtpas
uHranauuonHas Tokeuunocts (LK) a1a kpwic — 5 900 Mr/m-.

Obracme npumeHeHus npenapama

KapOeHnnaznM — CUCTEMHLIA PYHIrMUMa kaacca OEH3MMUAA30/10B, PEKO-
MEHAYEMbIA i OOpbOLI CO CHEXHOM MieCeHblo, Gy3apro3oM KoJI0Ca, Myy-
HUCTOU POCOMW, KOPHEBBIMHW THUISIMHU B CTaAUU BEreTaLMUH PACTEHHUH Ha 3ep-
HOBbIX, CAXapHOHW CBEKJiE, MOJACONHEYHUKE, a TAKXKE B Ka4eCTBE NPEAIOCceB-
HOrO NpPOTPaBUTENA CEMAH SAPOBOW MUIEHHULbLI U SAPOBOTO AYMEHA NPOTHR
KOPHEBBIX MHUJICH, TBEPAOH H MATKOH rOJIOBHH.

[T1K 8 Bo3ayxe paboueii 30Hb1 — 0,1 Mr/m’.

1. lorpemiHoOCTL H3MeEPEHH I

MeTtoanuka obecnevuBaET BbIMTOJTHEHUE UIMEPEHUN C NMOTPELUIHOCTBIO, HE
npesbliarowei 14 % (meron BOXX) u £ 21 % (meroa I')KX), npu nose-
pUTENBLRON BepOATHOCTH 0,95.

2. Metoa HaMepeuus

M3MepeHUsa KOHUEHTpaUuM KapOeHaa3y¥ma BbLIMOJHAIOT METOOAMU Bbl-
coko3ddexTUBHOH XKUAKOCTHON Xxpomatorpaduu (BIXX) ¢ ynbrpaduone-
TOBbIM IETEKTOPOM MJIM razoKUAKOCTHOW xpomartorpadpuu (I'XX) ¢ nerek-
TOPOM TOCTOSAHHOW CKOPOCTH PEKOMOMHAUUUM WOHOB NOC/E NpEBpallleHUs
kapOeHaa3uMa B eHTaGTOPOCH3IUIBHOE TTPOU3BOHOE.

KoHueHTprpoBanue kapOeHaaznuMa U3 BO3AYXa OCYLUECTBJAOT Ha OY-
MaXxHbIE€ QUIIbTPbI KCHHAA JIEHTAY.

HyoxHuit npenen uamepeHus B xpomarorpadupyeMom odbemMe podsl —
1 Hr (I'KX) u 2 ur (B32XKX).

Onpenenendto He MEWIAKOT KOMITOHEHTHI NMpenapatuBHOR GOpMBbI.
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3. CpeacTBa H3MepeHHH, BCNOMOraTeasHble yCTPOHCTBa, PeaKTHBbI H
MaTepHabI

3.1. Cpeocmea usmepenuu

['a308blil xpomatorpad «llBeT», CHaAOKEHHbIN

AECTEKTOPOM MOCTOSHHOH CKOPOCTH PEKOMOWHALIMY

uonos (/1[1P) ¢ npeaenom nerextuposanus no

nunaany 4 x 107" r/em’ TV 2.722.150
XXuakoctHbii xpomartorpad Perkin-Elmer

(CLLUA) ¢ yabTpadHoneToBbiM AETEKTOPOM Ne ['ocpeecTpa 15945—97
WJIH APYTOH C aHANOTHYHBIMU WIH YJIYHLLIEHHbIMH

XapaKTEPUCTHKAMMH
Mukpounputibl Tina MII-1,

BMECTUMOCTbIO 1 MK TY SE2-833—024
ACNUPALIKOHHOE YCTPOUCTBO JA-1 TV 25-11-1414-—-78
bapoMeTtp-anepoua M-67 TY 2504-1797—175
Bechl aHannTuueckue BJIA-200 "OCT 24104—80E

TepmoMeTp nadopatopHbli WKanbHblit TJI-2,
ueHa aeneHusn 1 °C, npenenbl U3MEPEHHS

0—535 °C TV 215—73E
MepHble k0J10bl, BMECTUMOCTLIO 50, 100 1

I 000 cm’ FOCT 1770—74E
[TuneTky, BMeCTUMOCTLIO 1,2, 5 1 10 Ma 'OCT 20292—74E
IIpoOupKun rpaaynpoBaHHbI€ CO LIIUDOM,

BMECTUMOCTBIO 10 cM” OCT 1770—74E

Liununapel Mephbie, BMecTimMocTbio 100 1250 cv® TOCT 1770—74E
JlonyckaeTcs UCrnoNb30BaHUE CPEACTB H3MEPEHUA C AHANIOTHYHBIMHA WIH
NIYYIIHMU XapaKTePUCTHKAMH.

3.2. Peakmuaegoi
KapbeHgas3um ¢ coaepxkaHuem 1. B. 99,4 %

Azor, ocu, U3 Hannoua [[OCT 9293—79
AlleTOH, 4 ['OCT 2603—79
AueTOHUTPHUA Ang XpomaTorpaduu, x4 TV 6-09-4326—76
Bona OuancTunaMpoBadHas WK 1€HOHH30BaHHAs

H-I"excaH, x4 TV 6-09-4521—77
Kanwuit yrinekucnbli, x4 'OCT 4221—76
MeTunoseiit cnupT, x4 T'OCT 6995—77
MeTHiieH XJI0PUCTBIM, XU rOCT 12794—80
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Hartpuit cepHO-KuCAbI 6€3BOANHBIH, XY FOCT 1277—381
[lentadTopbed3nndpomun, He MeHee 99 %

Cunukarenp L 100/250 meut, Jlaxema, Uexus

Toayon, uia 'OCT 5789—78
XpomaToH N-AW-HMDS ¢ § % OV-210

(0,125—0,160 mm), Xemanon, Yexus
DTUAOBbLIH 23PUP YKCYCHOH KHCJIOTDI, 4 TOCT 22300—76

3.3. Bcnomozamenshsie ycmpoiucmea

Annapar 1as BCTPAXUBaHUA TV 64-1-1081—73
bymaxxnbie QUALTPBI KCHHASA ICHTAY,
00€330/1eHHbIE, MPEABAPUTENBHO MPOMBITHIE

ALETOHOM HJIH 3TAHOJIOM TV 6-09-2678—77
BOpOHKM XUMHUYECKUE, KOHYCHbIE, IHaMeTPOM
34—40 MM TOCT 25336—82E

I'pylsa pe3uHoBas

Konbbl rpylueBHAHBIE CO THPOM,

BMECTUMOCTBIO 100 cm® 'OCT 10394—72
Konfa nnockonoHHas co wnugom, [[OCT 9737—70
BMECTHMOCTBIO 300 cM’

KonoHka xpomatorpaduyeckas CTCKASHHAsA

IJTMHOH 25 cM, tHameTpoMm 7—8 MM

Hacoc BOAOCTPYHHEBIN TOCT 25336—82E
[TIpoGupku UEHTPUPYKHBIE F'OCT 25336—82E
PextudrxaunOHHas CTalldOHApHaA

ycTtanoBka PYT TV 25-11-1103—75

PortauMoOHHbIN BakyyMHBIHA ucnaputens UP-1M

CrtakaHbi xHMHuyeckue, BMectuMocTbio 100 Mn  TTOCT 25336—82E
Crexi0Bara, NpeABapUTEbHO POMbBITas

XJAOPUCTBIM METHICHOM

CTexIsiHHbIE NAIOUKH

TepMoCTaT CYXOBO31YyLIHbIHA TY 64-1-1411—T6E
YcTaHOBKa A NNEPErOHKH PaCTBOPUTEEH

MpY aTMOCPEPHOM NaBIEHUU

OunpTpOAEpXKATENU NJ1aCTMACCOBLIE,

AuaMeTpoM 18—20 MM

X0M0AUNBHUK BOAAHOH OOpaTHbIi [OCT 9737—70
Xpomarorpaduueckas KOJJOHKA CTEKIIAHHA,

AIMHOM 2 M, BHYTPEHHUM NHAMETPOM 3 MM
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Xpomartorpagpuyeckas KONOHKa CTalIbHa,

JIHHOM 25 CM, BHYTPEHHUM AHAMETPOM 4 MM,

coaepxaiuas Zorbax ODS, 3epHeHUEM 5 MKM

[Hnpuu aag BBoaa odpasuos g X)KUAKOCTHOTO

xpomarorpaga BMecTUMOCTbiO 50 MK

JKCUKATOP OCT 25336—82E
JlonyckaeTrcsa npuMeHeHue apyroro obopyaoaHust U XxpoMarorpaduye-

CKHX KOJIOHOK C aHAJIOFMYHBIMHM TEXHHUYECKHUMH XapaKTepUCTHKaMHU, obecne-

4HBAOIMMH aHAJIOTHYHOE pa3IeJICHHE.

4. Tpeboanuna 6e30nMacHOCTH

4.1. Ilpu pabote ¢ peakTuBamu cobnonats TpeboBaHUs OE30MACHOCTH,
CTAHOBJICHHBIE A/ pabOT C TOKCUYHBIMH, €AKHUMHU, JIErKOBOCILIAMEHSAIOLLIH-
ucsa Beulecteamu no 'OCT 12.1005—88.

4.2. Ilpy BbITIOJITHEHUU U3MEPEHHH C UCTIONB30BAHUEM Ta30BOr0 U XKUI-
KOCTHOro Xpomarorpad@oB coOmonaloT nNpaBuiaa 3AeKTPOOE30NAaCHOCTH B
cootBeTcTBUM ¢ TOCT 12.1.019—7Y9 u uHCTpyKumMsmMu 1O IKCruyaTauuu
npruOOpOB.

S. TpeGoBaHHs K KBAJTHPHKALUHKH ONEPaTOPOB

K BBIMONHEHUIO UBMEPEHHH A0ITYCKAIOT JIML, HMEOLIUX KBATUPUKALIUIO
HE HIKE UHXCHEPA-XMMHKA, C ONBITOM pabOThHl HA ra30BOM M XKUAKOCTHOM
Xxpomarorpacgax.

6. YCI0BHMSA HIMEPEHHI

Ipu BbINONHEHUH H3MEPEHHHT COOMOAAIOT CIEAYIOLIME YCIOBUA:

® NPOLECChl MPUTOTOBIEHHA PAaCTBOPOB W MOATOTOBKH MPod K aHaIN3Y
NPOBOJAT B HOpMasbHbIX ycnoBusx corjacHo 'OCT 15150—69 nipu temne-
parype Bo3ayxa (20 £ 10) °C, armocdepHom naesneHuu 630—800 MM prt. CT.
1 BaxxHocTH He Oonee 80 %.

® BbLIMOJIHEHUE U3MEPEHUH HA ra30BOM U XKMIAKOCTHOM XpoMmarorpadax
NpOBOAAT B YCJIOBHAX, PEKOMEHIOBAHHbIX TEXHHYECKOW NOKYMEHTaLHEeH K

Ipudopam.

7. loaroroska K BbINOJHEHHIO H3MePEeHHH

[lepen BBITOJIHEHHEM M3MEpPEeHUH NPOBOAAT caeayroliue paboThi: MMOA-
FOTOBKa OPraHUYECKUX pacTBOpUTEJIEH, MPHUIOTOBJACHHUE PaCTBOpPOB, NMOAro-
TOBKa XpOMaTorpapuuyecKux KOJOHOK H YCTAHOBJIEHHE T'PaiyUMpPOBOYHOM
XapakTepUCTHKH, OTOOp Npood.
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7.1. Memoo B3/XX

7.1.1. [loocomoeka opzaruueckux pacmeopumeJieu

7.1.1.1. Ovucmra ayemonumpuna. AUETOHUTPHIT KHIATAT ¢ 0OpaTHbIM
XOJIOAUJIBHAUKOM Haa MEHTOKCHAOM ¢ocdopa He MeHee | yaca, mocie yerg
neperoHdaoT. HenocpeACTBEHHO mepen yrnoTpeOneHUEM AaueTOHUTPHUI no-
BTOPHO fIEPErOHAIOT HaA NPOKaJIEHHbIM KapOOHAaTOM Kanu4.

71.1.1.2. Ovucmka ayemona. PacTBOopuTe/b CyuIaT Hajl MOJEKYIAPHBIMY
cutaMu 4A v noaBepraioT PpakLUMOHHON NeperoHke Ha peKTU(PHKALMOHHO
KOJIOHKE, LIeTMKOM COOPaHHOR M3 CTeKJia C YUCJIOM TEOPETHYECKHX Tapenok
He MeHee 30. Cocyn mis neperoHKH MorpyxaioT B BOAAHYIO OaHIO W uepes
IPUEMHHK NPOITYCKAIOT MEMIEHHO CTPYIO CYXOro a3ora. 3aTéM TeMIepaTypy
BoAsHOW OaHu nosbimardT A0 70—75 °C ¥ npubop NpoOMBIBAIOT napamu
alleTOHA, MOCHE Yero XOJOAUIbHUK 3anoyiHAlT BONOH. Jlo Hayana orbopa
rn1aBHOW (Ppakuu¥ NPHEMHUK HECKOJBLKO pa3 NPOMbIBAIOT AUCTUILIATOM.
Ileperouxy npolo/pKaroT 10 TEX NOP, NOKa B COCYAE AN NEPETOHKH HE OCTa-
HeTcsl nprubausurensHo 100 Mi aueroHa. TeMmneparypy BoAsHON OaHu Ciie-
AyeT CHHXKATh N0 Mepe YMeHbLIEHHA 00heMa aleToHa, BO BCeX CiydasX OHa
HE NOJPKHA NMPEBbIATE TEMNEPATYPY KUIlEHHS alieToHa fosiee yem Ha 20°.

7.1.1.3. Konmpone wucmomer ayemona. B kpyraogoHHyo kondy BMe-
ctuMocThio 100 cM’ nomewmatot 30 cM® alleTOHa, YNapyMBalOT Ha POTALIKOH-
HOM BaKyYyMHOM MCNapHUTele I0CyXa, B Koaby BHOCAT S CM®> NOJBHXHOM
¢a3bl aas BOXX (n. 7.1.2) ¥ aHand34pyrOT pacTBOp B YCIAOBHAX XpOMaTo-
rpagupoBaHus no n. 7.6.1.1.

7.1.2. [Toocomoska noosudxcHou ¢pazet o1 BIKX

B mepHy1o koaby smectuMocTsio 1 000 oM’ nomewaror 250 oM’ auero-
HuTpraa, 100 cM’ METHJIOBOrO CUPTa, NOBOAAT OOBEM A0 METKH AUCTHILIH-
POBAHHOW BOJO#H, MepeMELLUHBAIOT, PUABTPYIOT U AETra3nupyloT.

7.2. Memoo I'’KX

7.2. 1. [loocomoeka KONOHKU ¢ cunuxkazenem

7.2.1.1. lloozomoska cunuxkazens. KoMMepuecKuit CHJIMKarejib Harpe-
BalOT B TeueHHe 5 4 npu remneparype 130 °C B cyxoBo3aylLIHOM TEpPMOCTa-
TE, OXNAXKJAAKOT B 3KCHUKaTOope, aAe3aktuBupyror 1,5 % Boawvl. Ans 3toro B
MIOCKOMOHHYIO Konby BMecTHMOcThIO 300 cM® nomewaroT 98,5 r cuaukare-
N1, BHOCAT NPU MOCTOSHHOM MeEpeMelInBaliu 1,5 cM® Boabl, KoaOy 3aKpbi-
BAlOT NPOOKO#, HHTEHCUBHO BCTPAXUBAIOT B TEYEHHE 5 MUH W BbiIEPXHUBAIOT
24 Ha MEXaHHYECKOM BCTpAXHBATENE ANA MpeJoTBpallenua oOpa3oBaHHS
KOHIJIOMEpPATOB.
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7.2.1.2. Iloo2comoska koaouku ¢ cunuxazeinem. HWKHIOIO 4acTb CTEK-
JIAHHOM KOJIOHKM IJIMHOH 25 CM, BHYTPEHHHM OHAMETPOM 7—8 MM YILIOT-
HAIOT TAMITOHOM H3 CTEKJ0BaThl, NOMEWAOT | r A€3aKTUBUPOBAHHOTO CHJIH-
Kareis 4 Clnod cyinbdara Harpus Beicotod 5—10 mMm. HenocpexncrBeHHO
nepea MCMoJb30BAHUEM KOJIOHKY MpPH OTKPbLITOM KpaHe NPOMBIBAIOT eKca-
HoM (okono 5 cm’). Iocne Toro, xak pacTBOpUTENb NJOCTHIHET NOBEPXHOCTH
copOeHTa, KpaH 3aKpbiBatoT. KosoHka rotosa k padore.

7.2.2. [Ipucomosnenue 30 %-1o20 pacmeopa y2neKucao2o Kanus

Hasecky xanus yriaekucnoro maccoi 30,0 r nomewaioT B MEPHYIO KO-
6y BMeCTUMOCTbIO 100 cM’, 10BOAAT AMCTHILTMPOBAHHON BOJOH A0 METKH,
TILATEJILHO NEePEMELLIUBAIOT.

7.2.3. [lpucomoenenue snioupyroweu cmecu

B Mepuyio konby sMectumocTio 100 oM’ nomewaror 20 cM” aueToHa u
80 cM’ TOJ1yON1a, TIIATENLHO MEPEMELIMBAIOT.

7.3. lHpuzomoenenue cmanoapmusix pacmeopos

1.3.1. Hexoonwit pacmeop rkapbenoazuma Oasi cpadyupo8Ku (KOHYeH-
mpayus 100 mx2/cm’). B mephyio konby BMectuMocTbio 100 cM® MOMELIAOT
0,0100 r kapbenna3uma, pacteopsoT B 50—70 cMm’ 3THnaueTara, JOBOJAT
3THJIALETaTOM [0 METKH, TUIATENbHO fepeMelunBaroT. PacTBop XpaHUTCs B
XOJIOAUNBLHUKE B TEYUCHHE 3 MECALIEB.

1.3.2. Pacmeop Ne | kapbenoazuma 0as cpadyuposku (KOHYeHmpayus
10 mMx2/cm’). B MepHyIo K016y BMECTUMOCTbIO 50 CM’ MOMEWAOT 5 cM’ HC-
XOAHOIO CTAHAAPTHOrO pacTBopa kapOenaazuma (. 7.3.1) ¢ KOHLEHTpaLUEN
100 mkr/cMm’, pa3baBnfioT ITUNALETATOM 10 METKH. PacTBop XpaHWTCA B
XONIOAUJIbHUKE B TEUEHHE MECALA.

7.3.3. Cepusa Ne | (memoo BI)KX): paboune pacTtBopbt NeNe 2—6 Kkap-
Genasuma s rpagyMpoBKH (koHueHTpaunu 0,1—1,0 Mkr/cm’).

B 5 mepHbix k016 BMecTUMOCTbiO 100 cM® noMewaror no 1,0; 2,0; 3,0;
50 m 10 cm’ cranpaptHoro pactBopa Nel (m. 7.3.2) ¢ koHueHTpauue
10 mxr/cM?, pobasnsior 10 cM’ 3TaHOna, A0BOAAT A0 METKHU MOABHXHON (a-
3o ana B3XKX (n. 7.1.2) ¥ twiarensHo nepeMeuwnBaioT. [lonyvaror paboune
pacTBopbl NeNe 2—6 ¢ koHUEHTpauuel kapbedpazuma 0,1; 0,2; 0,3; 0,5 u 1,0
MKI/CM°, COOTBETCTBEHHO. PaCTBOPbI XPAHATCA B XOJOAWIbHUKE B TEYEHHE 3
IHEHN.

7.3.4. Cepuss Ne 2 (memoo [7KX): pabouue pactBopbl NeNe 2—6 nns
rpaayupoBkH (koHuenTpauuu 0,1—0,75 mkr/cm’).
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B 5 KOHMUYECKHX KOHLIEHTPATOPOB BMECTUMOCThIO 100 cM’ oT6HpaioT
nomoulsto nunetku no 0,1; 0,2; 0,4; 0,5 u 0,75 cm” pacreopa Ne | koHuen.
Tpauuu 10 MKF/cM’ B 3THIaueTaTe (n. 7.3.2), pacTBOpHUTENb OTAYBAIOT MOTQ.
KOM TENAOro BO3AyXa M MPOBOIAT ACPUBATH3ALHIO B COOTBETCTBHHU
n. 8.2.1. [locne o4HCTKH HA KOJIOHKE C CHAMKarenem cormacHo mn. 8.2.2, ney.
TapTopOeH3uNbHOE Npou3BOAHOE KapOeHaazuma pactsopsioT B 10 ¢y
ynoupytotied cMecH (no n. 7.2.3). [onyuwator pactBopbl NeNe 2—6 ¢ xon-
uentpauuamu 0,1; 0,2; 0,4; 0,5 n 0,75 Mxr/cm’.

PacTBOpB! XpaHATCA B XOJIOAMIBHUKE B TeyeHHe 15 qHen.

7.4. Omobop npob

OT160p npod Bo3gyXxa NPOBOAAT B COOTBETCTBHU ¢ TpeOoBaHUAMHU ' OCT
12.1.005-88 «CCbT. Obuime canurapHo-rurueHnvyeckue TpebOBaHUA K BO3-
ayxy pabodyeii 3oHb». B TeueHue 15 MHUH nocnenoBaTenbHO OTOMpAIOT 3
npoObl, A5 4ero Bo3ayx ¢ 06GbeMHBIM pacxoaoM 2—4 AM’/MHH aCHHPHUPYIOT
B TEYEHUE 5 MHH uepe3 QUILTP «CHHAA JICHTa», NOMEUWIEHHBIH B (PUIILTPO-
AepIKaTeb.

Jns uzMepeHus koHUueHTpauuu kapberaazuma Ha ypoBHe 0,5 T1IK Bo3-
ayxa paboueii 30HbI He06X0aMMO oTo6path 10 AM° BO3AyXa (M3MEpeHHe No 1.
7.6.1, B2XX) unun 20 am’ (u3amepenne no n. 7.6.2, MKX) Boznyxa.

Cpok xpaHeHus B XOJOAUNBHON kamepe nipu 4 °C otoOpaHHbIX npob,
MOMEILLUEHHBIX B MOJUITUIEHOBLIE akeTbl, — 10 aHe.

7.5. IHlo020moeKa u KOHOUKUOHUPOBAHUE XPOMAMOZPAPUYECKUX KOTOHOK

7.5.1. Memoo [ 2KX

[otoByro Hacaaky (5% OV-210 na Xpomarone N-AW-HMDS,
0,125—0,160 MM) 3acbInatoT B CTEKIAHHYIO KOJIOHKY JJIMHON 2 M, YIIOTHA-
IOT MOJ BaKyyMOM, KOJIOHKY YCTaHaBJMBAlOT B TEPMOCTATE Xpomarorpada,
HE MOACOCAHHAA K AETEKTOPY, U CTAOUIIMIUPYIOT B TOKE A30Ta NP TeMIiepa-
Type 260 ° C B Teuenme 10—12 y,

7.5.2. Memoo BIKX

[IpoMbIBaIOT KONOHKY NMOoABHXHON da3oit ans BIOXKX (. 7.1.2) B Teue-
Hue 30 MMH NpY CKOPOCTH MOJAYM pacTBOpuTess 1 CM’/MHH JO YCTAHOBIE
HHs CTAaOHIILHOMN 6a30BOH JIMHHM.

7.6. Yemanoesaenue zpaoyuposounoi xapaKmepucmuKu

7.6.1. Memoo BIKX

[ panyupOBOYHYIO XaPaKTEPUCTHUKY, BbIPAXKAICIYK 3aBUCUMOCTh IO
wanau nuka (OTH. eAMHHMLbI) OT KOHUEHTpauMu kapOeHmazuma B pacTBOPS
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(MKT/cM®), yCTaHaBNMBAIOT METOAOM aBCOMIOTHON rpaflyHpOBKH C HCNOJb30-
BaHUEM CEpUM CTaHIAPTHBIX pacTBOpoB Ne |, cocroswei U3 5 pacTBopos
NoNe 2—6, npurorosaeHHbIX Mo M. 7.3.3. B “uHxexTOp XpoMmatorpada BBOAAT
no 20 MM’ KaXx10ro rpafyHpoBOYHOrO pacTBOpa M aHAIM3IMPYIOT B YCJIOBHAX
xpoMarorpagpuposanus no . 7.6.1.1.

7.6.1.1. Ycnosusa xpomamocpacpuposarnus

XuakocTHbl xpoMaTtorpagd ¢ ynbTpaHoieTOBBIM AeTEKTOPOM Perkin-

Elmer (CLHA)
KonoHka cranbHas JAMHOH 25 CM, BHYTPpEHHUM auaMeTpoM 4,0 MM, CO-

aepxauwas Zorbax ODS, 3epHeHHEM 5 MKM

Temnepartypa KOJIOHKH KOMHaTHas

NoasuxHas ¢a3a alleTOHUTPUI—METAHOI—BOA
(25:10: 65, no obbemy)

CxopocTb NOTOKA JIHOEHTA 1 cM’/MHH

Pabouvas nyivHa BOJIHBI 286 HM

UyBCTBHUTENBHOCTD 0,01 en. abcopbuuu Ha wKany

O6beM BBOAMMOM NPOOBI 20 MKn

Bpems Boixona kapOeHaazuma 6,5—6,7 MuH

JIvHeHHbIN AMana3oH AeTeKTUpoBaHua 2—20 Hr

['panynpoBOuHBEIA rpaduk NpOBEpAOT €XeAHEeBHO no 1—2 cra’Haapr-
HbIM pacTBOpaM pa3jiMdHOM KOHUEHTpauumHd. Eciu nonydyaempie pe3ysibTarthbl
oTnnuartTca Oosiee yeM Ha t 10 % orT aaHHBIX, 3a10KEHHBIX Ha rpaduke,
rpaayyupoOBOUHbBIH rpa@)MK CTPOAT 3@HOBO, UCIIOJIb3Ysl CBEXKEMPUIOTOBIICHHbBIE

paboyue CTaHAapTHbIE PACTBOPHI.
7.6.2. Memoo [ KX

I panyvpoBOYHYO XapaKkTEpPUCTHKY YCTaHaBJIWBAXOT METOAOM abCOMOT-
HOH rpaayUpOBKH Ha I'PaayHpOBOUYHBLIX pacTtBopax kapbeHaaszuma. OHa Bbl-
paXkaeT 3aBUCHMOCTb BbICOTHI NKUKA (MM) OT KOHUEHTpalUuu KapbeHaazuMa B
pacTBope (MKr/CM’) U CTPOMTCA C MCIOJb30BAHHEM CEPUM CTAHAAPTHBIX
pacTBOpOB Ne 2, cocrosiier H3 5-Tu pacTBOpoB NeNe 2—6, npyUroTOBIIEHHbIX
no n. 7.3.4. B ucnapurens npubopa BBOAAT Mo | MM’ JaHHBIX IpagynpoBOY-
HbIX PacTBOPOB M QHAIMU3UPYIOT B YCJIOBHUAX XpoMarorpaHpoBaHUA no
n. 7.6.2.1.

7.6.2.1. Ycnosus xpomamozpaghuposarus

Xpomartorpad rasoBbiid «lIset — 560» ¢ AETEKTOPOM MOCTOAHHON CKO-
POCTH peKOMOUHALIMH HOHOB
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XpomarorpadHueckas KOJOHKA MTHHOW 2 M, BHYTPEHHHM OHAMETPOM
3 MM, 3anonHeHHas 35 % OV-210 na XpomaroHe N-AW-HMDS (0,125—
0,16 Mmm)

TeMneparypa TepMoCTaTa KOJOHKH 250 °C
NETEKTOpaA 300 °C
HCTIapUTeNs 260 °C
CxkopocTb raza-Hocurend (a3ora) 30 £ 1 ma/Muu
Pabo4as wkaia 31eKTpoMeTpa 64 x 10'° Om
CkOpOCTb ABMKEHHUA NEHTHI camonucua 200 mMM/4
O6beM BBOAUMOI NpoObl 1 MM’

Bpems yaepxuBaHus NPOU3BOJIHOIO

KapOeHaazuma 2muH 42 ¢C

JInnerHbIW auana3oHd aerektuposaHus  0,1—0,75 Hr

['panyupoBOUHbIA rpa@UK POBEPAIOT €KEAHEBHO MO 1—2 craHaapT-
HbIM PacTBOpaM pa3iUUyHON KOHUEHTpauuu. ECin nonydaeMmble pe3y/ibTaThi
oTimyaroTes 0ostee yeM Ha + 10 % oOT AaHHBIX, 3a/JI0XKEHHBIX Ha rpagHuke,
rpagyMpoOBOUHLIN rpaduK CTPOAT 3aHOBO, UCTIOJIL3YR CBEKEINPHIOTOB/IEHHBIE
pabouue CTaHAapTHbIE PACTBOPHI.

8. BoinosHenne H3MepeH i
8.1. Iloozomoexa npob k ananusy

OuiabTp ¢ 0TOOpaHHOM NPOOGOH NEPEHOCAT B XMMHUUYECKUA CTakaH BMe-
ctumocTbio 100 cmM’, 3anuBaroT 10 cM® atnnoBoro cnupra uau 10 cM’ auero-
Ha, ocraBaaioT Ha 10 MHUH, nepuoauyecku nepemelnnBas. PactBopuressb
CIMBAIOT, OTXKUMas (UIbLTP CTEKIAHHON Nanouykon. DUNbTp eile ABaXKIbl
00pabaTbiBalOT HOBBIMM MOPLMAMH 3THNIOBOrO CMUPTA WM aleTOHA 0ObEeMOM
10 c™m”.

OObeIMHEHHBIA 3KCTPAKT YNapuBalOT B rPyLICBUIAHON Konbe Ha poTa-
UMOHHOM BakyyMHOM Hcnapurteie npu temneparype 6anu 40—45 °C noytH
IOCYyXa, OCTABUIMHCA pacTBOPUTEIb OTAYBAKOT MOTOKOM TEIJIOro BO3ayXa.
Cyxoi#i OCTaTOK NpH NpoBeAeHHH H3MepeHHuit metonomM BOXKX (no n. 7.6.1.1)
pacTBOPAIOT B 1 cM° 3TtadHona, AobasnstoT 4 cm® noasuxHON (a3bl, UEHTPH-
¢yrupytoT (QUALTPYIOT Yepe3 CAOH CTEKIOBAThI, MOMELUEHHBIA B KOHYCHYIO
XUMHUYECKYIO BOpPOHKY), xpomarorpadupyrot. [Ipu npoBeneHun u3MepeHUH
MeTtoaoMm I KX (no n. 7.6.2.1) cyxoil 0OCTaToOK nMoABepraloT ASpHBaTU3ALIMY B
COOTBETCTBMH ¢ n. 8.2, mpoussoaHoe pactBopsaoT B 10 cM® smoupyroiueit
CMeCH, XpoMaTorpaupylor.
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[TpoOy BBOAAT B MHXKEKTOp XxpoMmarorpaga He MeHee AByX pa3. Mame-
pAIOT MIOWAAL WMAW BHICOTY MKKa, NMPU py4yHoH oOpaboTKe XpomaTorpamm
BbICOTY MTUKOB U3MEPSAIOT HA XpOMaTOrpaMMe ¢ MOMOLLBIO JIMHEHKH C TOYHO-
cThio 10 0,5 MM.

[Tepen aHanu3oM HCNBITBIBAEMO# NpoObl NPOBOAAT XpoMartorpagupo-
BaHHE XOJOCTOH NPoObl — IKCTPAKTa HEIKCMTOHUPOBAHHOTO PUILTPA.

O6pasubl, AaroliMe NUKH OonbliKe, YeM CTaHAApTHBIH PacTBOP C KOH-
neHTpaumrein 1,0 mxr/mMa (M3mepenue no n. 7.6.1.1) wiu 0,75 Mxr/mn (u3me-
perue no n. 7.6.2.1) pasbasasior noaswxHo# dazoit and BIXKX unu amou-
PYIOLIEH CMECHIO, COOTBETCTBEHHO.

8.2. Adepusamuiayun

8.2.1. [Tonyuenue nenma@mopben3unbH020 NPOU3EGOOHO20 KAPOEeHOa3umMa

K cyXxoMy OCTaTKy B KOHLeEHTpartope Ao0apisioT 2,5 cM’ aueToHa,
0,05 cM® pacTBopa kapGonata kanus (o n. 7.2.2) u 0,1 cM’ neHtadTopOEH-
3unOpomMuaa. KOHUEHTpaTop 3akpblBatoT NPOOKOH M BbIAEPKHMBAIOT B Teue-
Hue 4 4 npu temneparype 50 °C B TepMocTare, OXJaxAawT, R0OaBAAIOT
5 cm” Tonyona. Pacteop ynapusatot 10 ofbema ~1 cM’ ¥ NMOABEPralOT QUMUCT-
K€ HAa KOJIOHKE C CHTHKare/jeM.

8.2.2. Ovucmka Ha KOJIOHKE ¢ CUIUKQ2eNeM

(OcTaTtoK B KOHLEHTpATOPE, NOAYUYEHHBIH Mo n. 8.2.1, ¢ MOMOLIBIO MNH-
NETKU MEPEHOCAT B KOJOHKY C CHJIMKareneM, NOAroTOBAEHHYIO 1o n. 7.2.1.
Koxuentpatop oOMbiBaloT 2 cM’ Tonyona. [locne TOro Kak nepsas nopuus
PacTBOPUTESA BIMHUTACTCA B CJ0H COpOEHTA, pacTBOp NEPEHOCAT Ha KOJIOHKY.
Jlanee KONOHKY MPOMBIBAIOT 6 cM’ Tonyona (C npeABapUTENbHBIM OOMBbIBa-
HHEM KOHLIEHTpartopa), 3moar orOpaceiBaloT. [log KOMOHKY nMoMellalT B
KauecTBe MPHEMHHUKA IPadyMPOBAHHYIO MPOOHPKY BMeECTUMOCTbIO 10 cm’.
[IpouszBoaHoe kapOeHaa3uMa ITIOUPYIOT ¢ KOJOHKH MMOC/1€I0BATENBLHO TPEMS
NOPUHAMH JJIIOHUPYIOUIEH CMECH aLEeTOH-TOJIyoJl, 2 : 8 (MOArOTOBJICHHOH MO
n.7.2.3) o6smMoM 2.2 u 6 cM’. O6wwmii ob6veM 3mwoaTta JOBoAAT no 10 o’

WMOUPYIOIIEH CMECHIO, TIIATEABHO IMEPEMEIUUBAIOT U XPOMATOrpadpupyroT
nomn. 7.6.2.1.

9. O6paboTka pe3yibTATOB H3IMEpPEHHUH

MaccoBylo KOHLEHTpauuio kapbenaazuma B npobe Bozayxa, X, Mr/m’
paccuUTHIBAIOT N0 GopMYy.IE:

CW
V20

X ,» FIE
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X ~ conepxanue kapOernaaznma B ipoGe BO3AYXa, MI/M;

C — xKOHUeHTpauua kapbeHaazuma B xpomarorpadgupyemMom pacTBOpe,
HaHieHHas N0 FPaayHpPOBOYHOMY rpaduKy, MKr/c™m>,

3
W — 00bEM IKCTPAKTA, NOATOTOBNEHHOTO A8 XpOMAaTOrpadupoBaHus, CM ™,

V,, — 00beM npoObt Bo3ayxa, 0TOOPaHHOIo [AJ18 aHANH3a, NPHBEACHHOTO K
CTAHAAPTHBIM YCAOBHAM (aBieHue 760 MM pT. cT., Temnepatypa 20 °C), am’,

Vo = 0,386 ——— . s . rie

273+ T
T — Temnepatypa Bo3ayxa npy otbope npobbl (Ha Bxoae B acnupartop), °C,
P — atMocdepHoe nasieHue npu ordbope npodul, MM PT. CT.

3
1 — PACXOA BO3ayXa npu otbope npobel, M /MHUH,

t — IINTENBHOCTL 0T00PA nNpoObl, MUH,
Ecnu npoSoorboproe yctpoiicteo hukcupyer oobeM Bosayxa (¥, am’),

B BbILLIETIPUBEACHHON GOpMYyne Npou3BeaACHHE uf 3aMeRAETCa Ha V.
HMaedTuduxkauns v pacyer KOHUEHTpauuy KapOenaazuma B rpodax mo-

ryt ObiTh MPOBEACHBI ¢ MOMOLIBIO MporpaMM oOpaboTkh xpomarorpaduse-

CKMX [JAHHBIX C [PUMEHEHHEM KOMITBIOTEPOB, MOAKAIOYEHHBIX K XpOMAaTo-

rpady.

10. Odopmaenue pelyibTaTOB H3IMEPEHHH

Pe3yabTaT KOAMUECTBEHHOrO aHajlX3a B [AOKYMEHTaX, NpenycMarpu-
BAIOLUMX €ro MCMOJIb30BAHKE, NMPEACTABAIIOT B BUIE:!

® pe3ybTaT aHainsa X (mr/m?), XapaKTepUCTHKA MOTPEHoCTH O, %,
P =095 unu

;?? + A Mr/m>, P = 0,95, rae

A:S X . MI‘/M3
100

3a pe3ynbTaT aHanu3a ( X ) NPUHKHMAETCA CpeaHee apudMeTHUecKoe pe-

3yJbTaTOB NapauleibHbiX onpenenenuit X, u X, ( X = (X, + X,)/2), pacxox-
NEeHHE MEXAy KOTOPbiMH HE NPEBOCXOAMT 3HAYEHHI HOPMATHUBA ONEpaTuB
HOT0 KOHTPOJIA CXOANUMOCTH d. 3HaUE€HUA HOPMATHBA ONEPATHBHOIO KOHTPO-
N CXOAUMOCTH NPUBEINCHBI B TadbnuLe.
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Pe3ynbTar namepeHuy QOKEH OKAHYKUBATLCSA TEM XK€ NECATHUYHBLIM pa3-
PA0OM, YTO H NOTPELIHOCTD.

11. PazpaboTunkn

Pakurtckuit B. H., unen-kop. PAMH, npod., HOnnna T. B., ®enopo-
Ba H. E., Mownakosa JI. A., Bonkosa B. H. (DenepanbHblit HAYUHBIH LEHTP
rurueHbl uM. @. @. Spucmana, r. MeiThiu MockoBCcKOH 0011.)
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OnpeaeieHle OCTATOYHBIX KOIHYECTB NECTUUHAOB B NHUIEBbLIX
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