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Ilpeanciosue

YyuTbIBAS MHOTOKOMIIOHEHTHOCTb XWMMUYECKOro 3arPS3HEHHSA, aKTy-
ALHOCTL NPHOOpETAeT aHANUTHYECKHH KOHTPC/b, OPHEHTHPOBAaHHBIH Ha
MIEHTHGUKALHMIO BO3MOXHO Oojiee LHMPOKOTO cnexrpa 3arpA3HAIOILHX Be-
LIEeCTB M NOCJIenyloiiee NPOBELEHHE LIEJEBbIX AHAMM30B NO BbIOPaHHBIM Ha
ero OCHOBE BEIyLUMM IOKa3aTenaM. B cBS3M ¢ 93THM B MocsieiHee BpeMs BHH-
MaHHe yjessercs pa3spaboTke MHOTOKOMIIOHEHTHBIX aHAJIHTHYECKHX METO-
OB KOHTPOJIA Ha OCHOBE HCIIONB30BAHHA XPOMATO-MAaCC-CIIEKTPOMETPHH.
Hacrosuue Meroanueckye yKazaHHs MO3BOJAIOT, C OJHOH CTOPOHBI, IPOBO-
JMTh HICHTHPHKAUMIO ILIHPOKOTO CHEKTPa JIETYYHX W TPYAHOJIETYuHX opra-
HUYECKHMX COEIUHEHHH B 1104BE, TBEPIbIX ObITOBBIX H NPOMBIULIEHHBIX OTXO-
JIaX, OCAAKaX CTOYHBIX BOM H T. I. K, C APYTOi CTOPOHDI, ABJIAIOTCA aHAJIMTH-
YeCKHM METOZOM KOHTpoMs 12 jeTyuux ¥ 34 TpyaHONETYyYHX OpraHHYecKHX
coeMHeHHA. 3TH METOIMKH TAKKE MOTYT ObITb NPHUMEHEHBb! U1 PELUCHHs
pa3HOOOpa3HbIX TMIHEHHYECKUX 3a/la4, HAarpaBjIeHHbIX Ha MOUCK HEHM3BECT-
HbIX CcOefiMHeHHH, 0e3 pellieHHA KOTOPbIX HEBO3MOXXHO OLEHUTh YPOBEHb
3arpsA3HEHHs MOYBbI WIIM CTEMeHb OMNAacHOCTH OTXo4a. Pesynbratsl Hccneno-
BaHMH MOIYT MNOCIYXHTb OCHOBaHUEM [JIS TNPOBEICHHA CAHHUTAPHO-
THTHEHHYECKUX, TEXHOJIOTMYECKUX, PEKYJIbTHBALMOHHBIX M JPYIMX MEpo-
NPHATHI 110 OXpaHe 3[0POBbA YEJIOBEKA H YWIOBHH €0 KM3HEICATENLHOCTH.

n. 6. H. A. . Manbimiesa, npo., a. M. H. H. B. Pycakop
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4.1. METO/1bI KOHTPOJISI. XUMUUYECKHE ®AKTOPHI

XpoMaro-Macc-cneKTpoMeTpUYecKoe onpe/ieaeHne
JEeTYYHX OPraHu4ecKuX BeulecTs B MOYBe
M O0TX0/1aX NPOM3BOACTBA ¥ NOTPed IeHUs

Metonuueckue YKa3aHud

1. O6aacTs BPpUMEHCHHS

MeTtoauueckne yka3aHus 1o XpOMaTo-Macc-CNEKTPOMETPHYECKOMY
ONpPEAC/IEHHIO NETYHHX OPraHHYECKHX BELLECTB B [I0YBE H OTXO/AAX MNpel-
Ha3HAuEHbl 718 LEHTPOB FOCCAH3MHAHAA30pa, CAHUTapHbIX naboparo-
pHi  [IDOMBILINIEHHBIX  NpeanpHATHH,  snabopatopuii  HayuHo-
MCCNIENI0BATENBCKHX HHCTHTYTOB, paboTalomux B 061aCTH FHIHEHDBI OK-
pyxaioweil cpeaul. Meromuueckue ykasanus paspaboTaHel € UENLIO
obecneyenns aHaNMTHYECKOTO KOHTPOJNS JIETy4HX OPraHMYECKHX Be-
IECTB B NOYBE M OTXOJAX JUIA OLIEHKH COOTBETCTBUS YPOBHS HX colep-
KaHUA TUIMEHHYECKUM HOpMaTHBaM Wi TpeboBanusm. Metognuieckue
yKa3aHHA MOTYT ObITb MCROJb30BaHbl JUIA OLCHKH YPOBHA 3arpfA3HEnHs
TNOYBbI W ONPEENIEHHs CTENEHN ONACHOCTH TBEPMbIX ObITOBBIX H MPOMBbILLI-
JIEHHBIX OTXOJIOB.

2. O6mue nonoxeHHs

Hacrosue MeTOaHYECKHE YKA3aHUA JAI0T BO3MOXHOCTD C HCIIONb-
30BaHHEM XPOMATO-MACC-CIIEKTPOMETPHH HAEHTH(UUHPOBATE H KOMH-
YECTBEHHO OTpeaeNaTh 12 JIETYuHX OpraHMyYeckux COeHHEHUH B NOYBE H
OTX0Jax NPOM3BOACTBA M MOTpedNeHHs B AUANA3OHE KOHIEHTPAlHi
0,01-—1,0 Mr/kr. MeTo/iMKa METPOJIOrHYECKH ATTECTOBAHA.

MeTtoanyeckue yka3zanus ogoOpeHbl ¥ PeKOMEHAOBAHBI K NPAKTH-
YECKOMY MCNOJLb30BAHHID CeKUMAMH: “DUBUKO-XMMHYECKHE METO/bI
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MccienoBaHHs 06beKTOB OKpyXkamoutedl cpeabl” ¥ “I'urueHa noysbl W
npomotxonoB” npu IIpo6iemHolt koMuccnn “HayyHbie OCHOBBI 9KOJIO-
I MK yesl0BeKa M THTHEHbl OKpYXaroueH cpebl”.

PHIMKO-XUMHYECKHE CBOMCTBA, MacC-CNMEKTPajlbHble XapaKTepH-
CTHKHM M THTMEHH1ECKHE HOPMATHBb! NDHUBLJEHb] B TabuL. 1.

3. IlorpeimnocTs H3MepeHnit

Mertoanka obecneyuBaeT BbINOJHEHHE H3MEPEHMH C MOTPELLHO-
CTbIO, He npesblanueii + 20 % npu gosepuTtenbHoi BeposTHocTH 0,95,

4. Meton n3mepeHui

H3MepeHne KOHLEHTpALUI IETYYHX OPTaHMYECKHX BEU{ECTB OCHO-
BaHO HA M3BJICYECHHH HX M3 HOYBbl WJIH OTXOJIOB HATDEBAHNEM, KOHLEH-
TPUPOBAHHH Ha TBEPIOM MOJMMEPHOM ancopOeHTe, nocneayollei tep-
MHYECKOH JecCOpOLHH C KPHOTEHHbIM (POKYCHPOBAHUEM B CTEKISHHOM
Kanuuispe, razoxpomarorpaduyeckomM pa3sfielieHHH Ha KBapLEBOH Ka-
NUAIAPHOH KOJIOHKE, MOCHTH(UKALMY 1O MAaCC-CMEKTPaM M KOJMYECT-
BEHHOM OTpeieJIeHHH 110 TPaflyMPOBOYHBIM XaPaKTEPHCTHKAM.

HuxHui npegen H3MepeHHs apoMaTHuecKHX YIJIeBOJOPOLOB B Macce
npobut 1 r cocrasaser 0,01 Mxr, ciupTos — 0,02 MKT, 4eTbIPEXXJIOPHCTOrO
yIJIepoaa U APYrux XJOpcoepxKalux coequHeruii — 0,03 Mkr.

5. CpeacTBa H3MepeHHH, BCIIOMOraTebHbie YCTPOHCTBA,
MaTepHaJIbl, PEAKTHBBI

ITpu BBINONHEHHH H3MEPEHHIl MPHUMEHSIOT CIEAYIOUIHE CPEACTBa
M3MepeHuit, BcnomMorarelibHbie yCTpoiicTBa, MaTepHabl, PeaKTUBbI

5.1. Cpedcmea usmepenuii

XpoMaTo-Macc-CeKTPOMETP C MATHHTHBIM
HJIH KBaZpyNOJIbHbIM MaCC-aHAIH3aTOPOM

KomnbioTepHas crctema, obecrieunBaroitiast coop U

XpaHeHHe BCEX Macc-CNEKTPOB B Npollecce MpoBe/ie-

HHS XpOMAaTO-MaCC-CNEKTPOMETPHYECKOT'0 AaHATIM3A

Becbl ananntHueckue BJIA-200 I'OCT 24104—80E
Mepnble ko061, BMecTHMOCTBIO S0 1 100 em3  TOCT 1770—74
Mepbi Maccebl I'OCT 7328—82E

Muxpoumpuuy MII-10M I'OCT 8043—75
CrtekJIsHHbIE MUMETKH, BMECTUMOCTBIO 1, 2,

5,10, 25 cM3 I'OCT 29169—91
Cexynaomep C/I np. 1—2—000 I'oCT 5072—79



Tabnuua 1
DOUINKO-XHMHUYECKHE CROMCTBAY, MACC-CNEKTPA/IbHbIE XapAKTEPHCTURH H MHIHeHHYCCKHE HOPMATHBLI BEILEeCTB

el e P S e e Yo—
Benson CHo | 780 | 800 | 0879 |og2 03 [ Jtsa st e 2RI
Tonyon CHs | 920 | 1100 | 0867 [0.57 03 | ol % | 5 HIEEE 0%
Smnabeizon CsHu | 1061 | 1362 | 0867 {0.14 — S R
saoKennoms | CoHo | 1061 | 1383 | 0861 [wp| ap |np| o3| | SNl Y (S 15|
o-Keuiton CsHipo 106,1 | 1444 0.880 H.p| np jnp} 03 ’90]0 l_,?36 ‘? } 982 787 685 389 778
Crupon CsHs | 10415] 1452 | 0906 |T.p o | joa 1 I0S Y T8 SLA TS 10
MsoSyTason CHwO | 741 | 1080 | 0802 |50 — e apsial
qc’rblpi;‘;[(;%%l;ﬂblﬁ CCl 15381 768 1.632 0.8 * %(l)g l9179 1321l g‘; gi %2 2l;g T
By ranos CHwO | 741 | 1173 | 0810 |79 —~ ol mlal82z SEAE
X10podopM CHCL |11937] 613 | 1498 |82 AR Ss e
1.2-xnopstan | CHiCla | 9825 | 837 | 1258 |092 — el Sl ere]es R
X:iopbexson CeHsCl 112,6 1320 1,107 0.49 — : (l)g ;7) 1;24 ? é ?(5) 35 1.113

* Benununl npusegens! w3 CripaBoynvika xiimuxa (1963). pacTeopyMocTs ykasaHa npu remnepatype 20 °C.

1019011t AN
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5.2. Bcnomozamenonwie ycmpoiicmea

Ialixu HaKHAHBIE C IPOKIAAKAMH H3 BATOHA
(n1ametp oTBepctHs — 6,0 MM)

Kosonka xpomatorpaduueckas ksapuepas
KAaMHIIAPHAA, ANUHONH 60 M U BHYTPEHHUM
nuametpoM 0,32 MM, MOKpPbHITas HEMOABHXXHON
¢dazoit SPB-1 (numMeTunmnonucuiokcan) ¢
TOJLHHOM MieHKH | MKM

Kanumuisap crexnsuubiit U-o6pa3Hblii,

wivHo# 140 MM m nnamerpom 0,7 MM

Kanunisp cTeknaHHbId TOJICTOCTEHHBIH,

wiHHOH 200 MM, HapyXXHbIM aHuaMeTpoM 6,0 MM

W BHYTPEHHHM aunameTpoM 0,5 MM

Cocyn /Ipl0apa crexsisiHHbIH, BbicOTOMH 80 MM

M BHYTPEHHHM IHAMETPOM 25 MM

Crynka ¢apdopoBas ¢ necTHKOM

Tpybkn copOLHOHHBIE N3 MOIHOIEHOBOrO CTEKJIA,
JuiiHoi 200 MM W BRYTPEHHHM AHaMeTPOM 5,6 MM
Tpybky U3 MoNHbOIEHOBOrO CTEKNIA NObIE,
UIHHO! 200 MM U BHYTPEHHUM AHAMETPOM 5,6 MM
JKCHKATOP

QuexTponeyb TpybuaTas pa3ABHKHaA,

iMHO# 150 MM 1 nHameTpoM 25 MM
Dnexrponeys TpybyaTtas, LinHoH 160 MM

H auameTpom 13 Mm

Bxulaasliiy 11 asiekTponeyei JaTyHHbIE
pa3ibeMHble, UTHHOM 150 MM 1 170 MM 1
BHYTPEHHHM AHaMmeTpoM no 7,0 MM Kaxabli

5.3. Mamepuans

3arnyuwku U3 proponnacra Ans COpOUHOHHBIX
TpybOoK

Mewoyxy A1 aKTHBHPOBaHHOTO YI/is MapJieBble
CrekoBaTa CHIAHU3UPOBAHHANA

5.4. Peakmuewnt

A30T XUAKHH

AKTHBHPOBaHHbIH yroyb n0boit Mapku
bBeuson, x. 4.

BytaHon, Xx. u.

Boaa apre3uaHckas, AONOMHUTEILHO
OYHILEHHAA KHIITYEHHEM

I'enuii razoobpasubiii Mapku A B 6ajutoHe TV 31—940—80 78
1,2-JInxnopaTan, X. 4. TY 6—09—2667—

FOCT 5955—75
TY 6—09—1708—77
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H3zobyrauon, x. u. TV 6—09-—4354—717
m-Kcunon, x. u. TY 6—09-—4556—77
o-Kcunou, X. u. TY 6—09--9156—76
n-Kcunon, x. 4. TY 6—09-—-46—09—78
Cunuxarens KCK, xpynHo3epHucTblii

Crupon, x. 4. TY 6—09—3998—78

Tenakc GC, 3epHeHuem 0,2—0,25 mm
¢upmbl “Altech Assciates”, CIIIA

Tonyon, x. 4. I'OCT 5789—78
Yraepon 4eThbIPEXXJIOPHCTBIH, X. 4. I'OCT 20228—74
Xnopbenson, x. u. I'OCT 646-—73
Xnopogopm, x. 4. roCT 20015 74
JraHon, x. 4. I'OCT 18300—72
Arunbenson, x. u. T'OCT 9385—77

6. TpeGoBanua Ge30macHOCTH

Ilpu pabore ¢ peakTuBamu cobmonatoT TpeboBanus He3onacHoOCTH,
YCTaHOBIEHHbIE U PabOThI € TOKCHYHBIMH, EIKHMH H JIETKOBOCTIIaMe-
HstrouuMucs BeutectBamu o FOCTy 12.1.005—88.

Ilpu BBLINONHEHMH HM3MEPEHHWI C MCNONL3OBAHHEM XPOMATO-Macc-
CreKTpoMeTpa codMoAaloT NpaB1ia NeKkTpoOe30nacHOCTH B COOTBETCT-
BHu ¢ FOCTowm 12.1.019—79 1 nHcTpyKUMeii no 3KkcrutyaTaliu npubopos.

7. TpeGoBanns K KBaATHYHKALIH ONCPATOPa

K BbINoNHEHHIO U3MepenHii IONYCKAOT I, HMEIOWX KBaTH(H-
KaLMIO HE IIHXKE HIDKEHEpa-XMMHKA, ¢ Onbl: sy paboTLl Ha XpoMaTo-
MacCc-CNCKTPOMETPE.

8. YcioBusa u3Mepennit

IIpy BbinosHeHUY H3MepeHnii COOMONAIOT ClEAYIOHUE YCAOBUSA:

* TpPOLECCH! NPUTOTOBIEHUA PACTBOPOS H MOATOTOBKH Mpob x
aHANU3Y NPOBOAAT B HOPMAallbHbLIX YcnoBusix cornacio FOCTy 15150—-
69 npu Temnepatype Bo3ayxa (20 £5) °C, armochepHom aasrieHnu 630 -
800 MM DT. CT. W BIIQXHOCTH BO3ayXa He Gonec 80 %;

* BBIOJIHEHHE U3MEPEHHH Ha XpOMAaTO-MacCc-CNEKTPOMETPE 11pO-
BOJAT B YCIIOBHSAX, PEKOMEHIOBaHHbIX TEXHUYECKOH JNOKYMEHTaLMeH K
npubopy.

9. IMoaAroToBKA K BbIIOIHEHHIO H3MEPEHHIT

Ilepen BbINONHEHWEM WIMEPEHHWI MPOBOAAT ClelyloLiHe PaboThbi:
fIOATOTOBKA COPOLMONHBIX TPYOOK, NPUIOTOBNEHUE PACTBOPOB, NOATO-
TOBKa XpoMaTorpapuyeckod cHCTeMbl, YCTAHOBIIEHHE IPajlyMpoOBOYHOMH
XapaKTepUCTHKH, IOArOTOBKA npob.
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9.1. Ilpuzomoenenue copbyuonnsix mpy6ox

Copbunonnyo Tpybxy 3amoyHsIOT MOJMMEPHbIM COPOEHTOM Te-
HaKC, 3aKpbIBAIOT KOHLGl TAMIIOHAMH W3 CTEKJIOBATbl, MOMELIAIOT B Ha-
rpetyio o 300 °C TpybuaTyio pa3nBHXKHYIO 3JIEKTPOMeyb H BbIIEPXKH-
BAIOT B TOKE I'eJiig NpH CKOpPOCTH 15 cM3/MuH B Teuenue 24 4. [To okon-
YaHWH KOHZMLHUOHUPOBaHHUA TPYOKH C 3arjlylIeHHbIMH KOHLUAMH MOMe-
AIOT JUISt XPAHEHUS B POMDITBIH M TIIATENbHO MPOCYILEHHbIH SKCHKa-
TOp, Ha JIHO KOTOpOro HacbimaH cioi cyxoro cuiukarens KCK, a no
GokaM pacnoioXeHbl MapJieBbie MEIIOYKH C AaKTHBUDOBAHHbIM YIJIEM.

9.2. Hpuzomoenenue pacmeopos

Hcxoanbie pactBopsl Oensona, 6yranona,l,2-quxiopatana, n3oby-
TaHona, 0-, M-, N-KCWIOJOB, CTUPOJNA, TOJYOJNa, YEThIPEXXJIOPHCTOrO
yriaepona, xiopbensona, xnopodopma ¥ 3TuIbEH30/1a WIS TPALyHPOBKH
{c = 1 mr/fcm3). 50 Mr KaXkgoro M3 yka3aHHbIX COEJIHHEHHH BHOCAT B MEp-
Hble KOJObI, BMECTHMOCTbIO 50 cM3, HOBOAAT 3TaHOJIOM 10 METKH H Tie-
pemelnBaioT. Cpok XpaHeHHs kaxaoro pacrsopa — 1 mecsu npu 4 °C.

Pabouue pacmeopbsl 0na zpadyuposxu. B MepHbie k0N6bl, BMECTHMO-
ctoi0 100 cM3, B cooTBeTCTBHH € TabJI. 2, MOMEINAIOT MCXOQHbIE PACTBO-
Pbl KQXIA0TO H3 COEIHHEHHi, IOBOJAT apTE3HAHCKOH BOJOH A0 METKH H
nepemewmuBaior. Cpok XpaHEHHs rPajiyHpOBOYHBIX PAacTBOPOB — 2 A4
npu 4 °C.

Tabnuua 2

['paayHpoBOYHbIE PACTBOPDI /I YCTAHOBJ/ICHHSA IPAAYHPOBOUHOH XapaAKTEPHCTH-
KH TIPH Onpeae/ieHHH J1IeTy4HX OPraHHYeCKHX BeUiecTs B N104Be

HowMep pacTsopa 1[2]13}14]5]6]7
06 beM kaxo1o HexoHoro pactsopa (1 Mr/em3), em3 1,012,0(4,01 10 ] 20 | 40 |100
KoHnueHTpauss BelecTsa B pacTBope, Mr/cm3 0,01{0,02{0,04/0,110,2]0,4{1,0
KonuuecrBo BeujecTsa B | MM3, MKI' 0,01{0,0210,04/0,110,210,41,0

9.3. [loozomoska xpomamozpaduueckoii cucmemsl

Ha xpoiuike TepMocTaTa ra3oBoro Xxpomarorpaga yCTaHaBIMBAaKOT
WITATHB C BEPTHKAJILHO 3aKPEIUICHHOH HA HeM TpybyaToil anekTponeubio,
BHYTPH KOTODOH MOMEIAIOT TOJCTOCTEHHbIR CTEIJIHHBIA Kanmwuap, K
KO1OPOMY MNOABOAAT ra3-HOCKTENb reliHii. Bbixol kannwispa ¢ NOMOILbIO
HAKHIHBIX TaeK ¢ NPOKJIAafKaM¥ M3 BHTOHa coennHsoT ¢ U-ob6pa3Hbim
CTEKJIAHHBIM KalHJUIAPOM, KOTODbIii, B CBOIO OYEpE/Ib, NOJCOEAHHAIOT He-
NOCPEACTBEHHO K CTEKIIAHHON KanWJUIAPHOi XpoMaTorpadnyueckoi KOojoH-
ke. ]locsie Toro kak rasoBas JIMHHS XpoMaTorpagHyeckoil CHCTEMbI NpoBe-
PEHA Ha OTCYTCTBHE YTEYeK IelIUi, 3aKPbIBAIOT JBEPLY TEPMOCTATA XpOMa-
10rpada 1 NpoBOAST KOHAULUMOHHPOBAHHE XpOMaTOrpa(HyecKo KOJIOHKH
B TOKE eJIHs, MOJHHMAs TEMIIEPATYPY TEPMOCTAaTa CO CKOPOCThIO 5 °C/MHH

10
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no 250 °C. KoNoHKY BBIAEPXKUBAIOT MPH 3TOi Temnepatype B TeueHHE Cy-
Tok. IMocne oxnaxaeuus Tepmocrata Xxpomarorpada 10 KOMHATHONH Temne-
paTypbl BLIXOA KOJIOHKH MOACOCAMHAIOT K MONEKYJIAPHOMY Cenaparopy
MACC-CTNIEKTPOMETPA M 3arMCLIBAIOT HyNeByld juHuio. [Ipu OTCyTCTBHH
3aMeTHbIX (hyKTyalMil cucTeMa rotosa k pabore.

9.4. Yemanosnenue zpadyuposounoii xapaxmepucmuxu

I'panynpoBOUHYI0 XapaKTEPUCTHKY YCTAHABIMBAIOT METOAOM ab-
COMIOTHOM rpajiyHpPOBKH Ha IPaflyHPOBOYHBIX PACTBOPAX IETY4YHX Opra-
HuueckHx BewlecTB. OHA BbIpaXaer 3aBHCHMOCTD Mioulaan nuka (6es-
pa3MepHbic KOMIbIOTEPHbIE eIMHHLbI) OT KOJNHYECTBAa (MKI) KaXHAoro
COENMHEHHS W CTPOMUTCS TMO CEMH CEPHAM I'DAZlyHPOBOUHBLIX PACTBOPOB.
YuuTLIBas HENTHHEHHOCTb JETEKTOPA MONHOI0 MOHHOTO TOKA B AHAna-
30He xoHueHTpauuit 0,01—1,0 Mr/cm3, rpanynpoBouHsli rpa¢uk pasbu-
BAIOT Ha jasa noxnuanazora: 0,01—0,1 mr/em3u 0,1-—1,0 mricm3,

JIns nocrpoeHuss rpagyMpOBOYHOrO IpaduKa KaX bl M3 1| pauyu-
POBOYHbIX PACTBOPOB C NMOMOLUBIO MHKpoLINpHLA, 06beMoM | MM?, BBO-
AT B cepefnHy TpyOku u3 MoanbaeHoBoro crekina, sanonteHHoi 1,0r
CYXOro, HeOQHOKPATHO NMPOKANEHHOro (C UENTbIO YCTPAHEHHS HCXOAHOIO
3arpA3HEHNA JIETYYHMH OPraHMYECKHMH BellecTBaMH) oOpasla nousbl
win orxona. Hdarnee npoby u3 aTolt TPyOKM METOLOM TepMHuecKoil ne-
copbund nepeBoasAT B copbuuoHnylo Tpybky ¢ TeHakcoM. {ns 3Toro
TPYOKH COEAHHSAIOT APYr C APYroM, nepByio u3 HUX (c npoboi) nomc-
WAIOT B NpeABapuTenbHO Harpetyio 1o 280—300 °C pasaBuxHyio Tpy6-
YaTyio JNEKTPOne'b ¥ B TeueHue 10 MiH NPOMYCKAOT wepe3 HUX renuii
co ckopoctsio 15 cM3/mMun. Tlo 3aBeplienHH 3T0i onepauin copbiHoH-
HYI0 TPYOKY OTCOEAHHAIOT.

['panyupoBKy OETEKTOPA MOJHOTO WOHHOrO TOKa XPOMATO-Mace-
CMIEKTPOMETPA NMPOBOJAT NPH CHAEAYIOLIMX YCIOBHAX!

TEMnepaTypa XpoMmaTorpaduyeckoit KOJOHKH B TEUEHME MEPBLIX 5 MHH KOM-
HaTHas, 3aTeM nporpaMmupyercs 1o 250 °C co ckopoctbio 6,5 °C/MuH;
TeMnepaTypa TepMoaecopouuu 280—300 °C;
pacxoj raza-HocuTens 1,8 eM3/mun;
HOHM3HPYIOLIEE HAMPDKEHHE B MOMEHT 3aruc XxpomaTorpammbl 20 B;
MOHM3HPYIOLLIEE HANPDKEHUE B MOMEHT 3anucy Macc-cnextpa 70 B;

TOK IMHUCCHH 50 MKA;
ycKopsoLlee HanpsHKeHne 3500 B;
TEMNepaTypa HOHHOTO HCTOYHHKA 270 °C;
TeMnepaTypa cenaparopa 200 °C;
JHana3oH CKaHUPYEMbIX Macc 25-236a.e. M,
CKOPOCTb CKaHHPOBAHHA MArHHTHOTO MOJA MarHUTa 250 macc/cek.

Haxonsumiica BHYTpH TepMOCTaTa M COEAMHEHHBIt ¢ XpomaTorpa-
buueckoit xononkoit U-00pa3Hbii CTEKNAHHBIA KaNUaasp norpyxaoT B

H
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cocyn [Iploapa ¢ KHAKHM a30TOM. 3aTeM, octabuB 06XHMHBIE raiku, U3
XOJIOAHOM IIEKTPONEUH M3BAEKAIOT MOCTOAHHO HAXOMAIMKCA B Helt Ton-
CTOCTEHHBIH CTEKJISHHbIH KanWulip H BMECTO HEro repMeTHYHO 3akpen-
JIOT copOLUHMOHHYIO TPYOKY. B nNpocTpaHCTBO MeXy HapyXHOH CTEHKO#
copOLMOHHOI TPyOKM M BHyTpeHHe! CTEHKOW 3JeKTPOMeYH MOMElaloT
TepMonapy OT HCapuTens xpomarorpada s KOHTpPONs 3a TeMmIepary-
poii Tepmonecopbunu. Uepes 2—3 MUH Noclie BbITECHEHHS BO3[yXa H3
copbunonHOH TpyOKH BIJIIOYAIOT 3NEKTPONEYb, KOTOPas MOCTENEHHO B
TeyeHHe 8—10 MuH nporpeBaercs xo 300 °C. DTy TeMnepaTypy BblAEpXH-
BaloOT ewie |—2 muH, nocie 4ero Harpes oTKo4aioT. B Teyenne sroro
BPEMEHH Ta3-HOCHUTENb MOJHOCTLIO 0CBOOOXAaeT copbUHOHHYIO TPYOKY
OT BBEJIEHHBIX B Hee BELLECTB W nepeHocHT ux B U-00pasHbiii oxnaxaeH-
Hbii kanuwiap. Ilo 3aBepiieHHH TEPMOAECOPOLUMH H KPHOTEHHOro GoKy-
cupoBaHus XHaxui a30T youpalotr u U-o6Gpasublii kamuuisp Ha 10 cek
MOTpPYXaloT B CTAKAHYHMK C HAJIMTOH B HEro rops4eit Bonoi (temneparypa
— ne medee 90 °C), B pe3yJbTaTe YEro BELIECTBA KOMMAKTHO NMEPEHOCATCA B
KanWuIApHYy1o xpoMaTtorpadHueckyio kononky. Ilociie 3aBepiueHus xpo-
maTorpaduueckoro aHajM3a HarpeB TEPMOCTATd OTKIIIOYAIOT, OXJIAKARIOT
xpoMaTorpaduyeckylo KOIOHKY 0 KOMHATHOM TEMNEPATYPbl M U3BIIEKA-
10T OXNAXJIEHHYI0 COPOLIMOHHYIO TPYOKY M3 351eKTpONeYH, BCTaBIAA BMe-
CTO Hee TOJICTOCTeHHBIH CTEKIAHHbIA Kanuuisp.

Ha nonyyeHHbiXx XpOMaTOrpaMMax ¢ NOMOMUILIO NPOrpaMMbl UHTET-
PHPOBaHHS PACCYHTBHIBAIOT TUIOIIAAN NMUKOB COCIMHEHHH H 110 CPEOHUM
pe3ysibTaTaM U3 4 H3MEPERHIt CTPOAT rPafyPOBOYHYIO XapaKTEPHUCTUKY
U1 KQKAOIO M3 KOMNOHEHTOB. I'pasyMpoBKy NPOBOASAT pa3 B NOJNToAa U
06s3aTeNILHO MOC/Ie PEMOHTA XPOMATO-MacC-CIIEKTPOMETPa.

9.5. Omobop npo6

[1po6s! no4BLI M OTXOAOB OTOMPAIOT METOJOM KOHBEPTa B COOT-
BercTBHH ¢ OCToM 17.4.4.02.84 B cTeKIAHHbIE EMKOCTH TEMHOTO LIBETA
C TJIOTHBIMKU KpbllIkaMH. IIpo6bt xpausaT npu 4 °C B TeyeHHe Heen.

10. BoinoJiHeHue u3mepenui

OTo0paHHbie TOUCUHbIC NPOOL!I U3BAEKAIOT U3 XOJNCAMIBHUKA, Bbi-
JIEPXXMBAIOT NPH KOMHATHOW Temnepatype 2—3 4, 3aTeM COHEPXHMOE
BCeX eMKocTel 06benuHaioT B paphoposoii cTynke, akKypaTHO HCTHpa-
10T NECTHKOM KOHIJIOMepaThi pa3mepoM Oosiee 3—5 MM, NEPEHOCAT Chi-
Myuylo Maccy B EMKOCTb C IpOOKOH H TaTenbHO NepemeniuBaioT. Jasee
M3 3TOH Macchli rOMOTreHM3upoBaHHOH Mpobbi 1 r obpasua ¢pakunn
0,5—1 MM nomewaloT B nonyo Tpybky W3 MOIHOIEHOBOro cTekiaa M

12
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dukcupyoT ero (obpaset) ¢ 06eHX CTOPOH TAMMOHAMHU W3 CTEKIOBATHI.
llepeson coaepxatunxcs B npobe BELiECTB B COPOLMOHHYIO TpybOky ¢
TEHAKCOM M MOCNEAYIOUHIA XPOMATO-MaCC-CIIEKTPOMETPHYECKHI aHATH3
[POBOUAT B COOTBETCTBHU ¢ M. 9.4. OHOBPEMEHHO ¢ HAYANOM NpoBee-
HHS aHanu3a BKJIIOY3lOT KOMIILIOTEPHYIO MPOrpaMMy aBTOMATHUYECKOIO
ckaHuWpoBaHuA u cbopa Macc-cnexkTpoMerpuueckoil uHpopmaumu. o
OKOHYAHUM XPOMATOrpauieckoro aHanm3a U3 MacCMBa Macc-CNEKTPOB
(GOPMHUPYIOT XPOMATOrpaMMy NOJHOrO HOHHOTO TOKA, 110 KOTOPOii npo-
BOAAT uaeHTU(HKauMIo obHapyx)eHHbix coefiMHeHuid. Maentudukanms
33K/HOYAETCA B CPABHEHNM 3AMHCAHHbLIX MACC-CIICKTPOB CO CTARAAPTHLIMH
(cm. Tadn. 1). ITapannenbHo ¢ NpoBENEHUEM XPOMATO-MAaCC-CTIEKTPOMET-
PHUECKOTO aHAIN3A ONPENENAIOT BAAXKHOCTL TOYBHI, AJA yero |5 r Marte-
pHala 1ToOMEIAIOT B XHMHUYECKHH CTaKaH, BbICYIIMBAIOT €r0 NpH TeMIe-
parype 105 +2 °C 8 tetuenue 8 4 ¥ AOBOAAT JIO MOCTOSHHO/ Macchi, ne-
PHOXHYECKH, HE MeHee 2-—3 pa3, B3BELUMBAs OXJIXJAAeMblii 10 KOMHAT-
HOHM TEMIEPATYPb! CTAKAH.

11. Borunciienne pe3ybTaToB H3MEPeHHH

ADCOMOTHOE MacCOBOE KOJIMYECTBO KaXJOro HWAEHTH(PHLHUPOBaH-
HOrO BElIeCTBA (MKT) ONDENENAIOT 10 €r0 TpaAyUPOBOYHOIN XxapakTepu-
CTHKE NOCJIE KOMIIBIOTEPHOI'O MHTEIDHPOBAHHS XPOMATOIDPAMMbL NOJI-
HOro MoHHOro toka. Koxueutpaumio Bewiectea C B ofpasue nouss
(Mr/xr) BbIUMCAAIOT MO Gopmyie:

C=K-a,rne
a — abcoNnoTHOE MAacCOBOE KONUUYECTBO BELLECTBA B nipodbe, onpene-
JieHHoe B | r npobbt (MKT);

K — nonpaBounbld KO3QPUUMEHT, YYUTHIBAIOWMIH BIAXHOCTh NOY-
Bbl (OTXO/0B)

100
=————— | TA¢
100—wW
W ~ BaXHOCTb NOY4BbI (OTX0/0B) NP KOMHATHO#H Temnepatype (%);
m, —m
Ww=-—1__"2.100 ,cre
my —m

m, — Macca Bnaxuoil no4Bbi (0OTX0A0B) CO CTaKaHOM (T);
m, — Macca BbiCYLIEHHOH NOuBbI (OTXOAOB) CO CTaKaHOM (T);
m — Macca crakaHa (r).

13
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12. O¢opm.ieHHe pe3y/IbTATOB H3MepeHnii
Pesynbrathl aHam3a (3Mepenuii) npeacrasnsior B Buae: C, Mr/kr
+20 % niu C +0,2 C mr/kr.

13. KoHTpo/1b MOrpenIHocTH U3MepeHHii

[TpoBOAAT KOHTPOJNbL MOrPEIHOCTH M3MEPEHHH CONEpXKaHHA Kax-
[I0TO BELLECTBA MPH NMOMOLIM FPAZYUPOBOYHBIX PAcTBOPOB. PaccuMThl-
BAIOT CPEIHEE 3HAYEHHE PE3YNbLTaTOB H3IMEPEHHH CO/lepXKaHUs BEILECTBa,
BBEAEHHOIO B MOYBEHHbIH MaTepHal M3 rpagyHpOBOYHOrO pacTBOpA,
OTHECEHHOE K eIHHULIE MacChl MOYBbI (OTXOHOB) (Kr):

— 1 n
C,==-QLC,) ,rne
nooi=
N — YUCIIO MU3MEPEHUH CONEPKAaHHUA BELIECTBA, BBEJCHHOIO M3 rpa-
JIyUPOBOYHOIO PacTBoOpa;
C,; — pe3yJibTaT U3MEPEHHA COAECPKAHHA BEUIECTBA [~TO U3IMEPEHHA

(Mr/kr).
PaccuuTbIBalOT CpéHee KBaapaTHYHOE OTKJIIOHEHHE pe3ynbTara M3-
MepeHHs KOHLEHTPALHH KaXA0ro BBeJCHHOr0 OPraHu4eCcKOro BeLIECTBa:

PaccyHTHIBAIOT 10BEPHTENbLHBIH UHTEPBAJ

AC,=—="t,rne
n
! - KO3(D(PHUIUHMEHT HOPMHUPOBAHHBIX OTKJIOHEHMH, ONpeaenseMblii no
tabnuuaM CTbIOAEHTA, MpH A0BEPUTENbHON BepoaTHocTH 0,95, H 3aTeM
OTHOCHTEJIbHYIO MOTPEIUHOCTL ONPeAENeHHS KOHLEHTpaLHi:
AC.
C

ni

Ecnn 8 <20 %, TO nOrpelHocTh H3MepeHHii YIOBIETBOPHTENIbHAA.
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YTBEPXJAIO
I'maBHBIi rocyaapcrBeHHbIi CAHHTAPHbIH
Bpay Poccuiickoii epepauuu —
ITepsbiit 3amecTuTens Munucrpa 3apa-
BooxpaHeHus Poccuiickoii @enepaunn

I'. I'. Onnwenko

18 wrona 2001 r.
MVK 4.1.1062—01
Jara BBenenus: 1 oktabps 2001 r.

4.1. METO/JIbl KOHTPOJIAA. XUMHWYECKHE ®AKTOPBI

XpoMaTto-Macc-CHeKTPOMETPHYECKOE olIpe/ie/iecHHe
TPYAHOJIETYYHX OPraHHYECKHX BELeCTB B MOYBe
H 0TXO0/aX NMPOM3BO/CTBA H NOTpebIeHus

MeToanueckne yKka3anms

1. O6aacTs npuMeHenus

MeTtomnueckne yKasaHua 0 XpOMAaTO-MaCC-CIIEKTPOMETPHYECKOMY
OMpeJEeneHHIO TPYAHONETYYHX OPraHHYECKHUX BEIIECTB B MOYBE, TBEPIbIX
ObITOBbIX W NPOMBIUUIEHHBIX OTXOJAaX MpeAHa3HauyeHbl JUIA LEHTPOB
rOCCaH3NUAHAA30Pa, CAHUTAPHBIX JIabopaTOpHit NPOMBILLIEHHBIX NpPEX-
npuATHii, 1abopaTopuii HayuHO-HCCIeA0BATEILCKHX HHCTHTYTOB, pabo-
TalolWHMX B 06JacTH THTHEHbl OKpYXalollei cpeabl. MeTonnyeckue yka-
3aHMs paspaboTaHbl ¢ Lenblo 0OecneyeHHs aHAIHTHYECKOrO KOHTPONA
TPYRHONETYYHX OPTaHHYECKMX BELIECTB B MOYBE H OTXOAAX H OLEHKH
COOTBETCTBHS YPOBHA HX COIEPXaHUA THTHEHHIECKUM HODMATHBAM WM
TpeOOBaHUAM.

2. O0ume moJI0KeHHH

Hacrosume METOOHYECKHE YKa3aHHUS JAIOT BO3MOXHOCTh WIEHTH-
($HLMPOBATh H KOJIHYECTBEHHO ONpPEAENSTh C MOMOUIbIO XPOMATO-MacC-
CMEKTPOMETPHHU 34 TPYIHONETY4HX OPTAaHHYECKHX BELUECTBA B MOYBE M
OTXOAaX NPOM3BOACTBA M NoTpebieHHs B AHaNa3oHe KOHLEHTpauMi
0,01—1,0 Mr/xr. Meroauka METPOIOTHYECKH aTTECTOBaHA.

Mertoauueckne yka3aHus omobpeHbl U PEKOMEHAOBaHbI CEKLHAMH:
“MDU3UKO-XMMHYECKHE METONb! HMCCIENOBaHHA OOBEKTOB OKpYyXalolleii
cpenbt” ¥ “I'uruena noussi ¥ npomorxopnos” npu [IpoGnemHoid komMuccuu
“Hay4Hble OCHOBbI 9KOJIOTHH YENOBEKA K THIMEHbI OKPYXAIOLIeH cpesbi”.

15
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MU31KO-XMMHUECKHE CBOICTBA PHBE/EHBI B Tabm. 1—3.
3. IHorpenmocTts H3MepenHit

Mertoanka obecnednBact BLINOMNENHE MIMEPEHHIl C NOTpewHo-
CTh10, HE NpeBblaoweii + 20 % npy posepurensHoi Bepoarnocth 0,95.

4. MeTtona u3mepeHui

H1mepertite konlleHTpaudit TPYHONETYUHX OPraHUYECKUX BEULECTB
OCHORANO 1 HM3BJIEUCHHH UX 13 1104BbI (OTXONOB) IKCTpaKIeEl AndITH-
JIOBLIM D(PHPOM, KOHICHTPHPOBALHN IKCTPAKTA 10 OPIralinuecKoro mac-
713, PEIKCTPAKUHUH XNIOPOHOPMOM, ra3oxpoMaTorpaduieckom pasjene-
HUW Ha KBapueBO#l KallMJUIADHOH KOJIOHKE, MIEHTH(HUKALMM 110 MacC-
CMEKTPaM M KOJIMYECTBCHHOM pacueTe MO IpajlyipOBOYHBIM XapPaKTEepH-
CTHKAM.

5. CpeacTsa n3Mepennii, BCnoMorareJibHble YCTpoiicTsa,
MAaTepHAJIbl, PEAKTHBBI

Ilpy BbINONHEHHH H3MEPEHHH NPHMEHSIOT CHEAYIOLUHE CPENCTBAR
H3MEPEHMH, BCIOMOraTeNbHbie yCTPOWCTRA, MATEPHASIbE, PEAKTUBLI

5.1. Cpedcmea uzmepenui

I'azoBbiit xpomarorpad) ¢ Macc-CENeKTUBHbLIM
JleTeKTOPOM C NporpaMMHbiM obecrieyeHneM
HPG 1034 ¢ MS Chem Station (cepus DOS)
Miukpownpu, BMECTUMOCTBIO 10 MM3,

MIL-10M I'OCT 8043—75

Becsl ananurnueckne BJIA-200 TOCT 24104—80E

Mepbi Maccht T'OCT 7328—82E

Ilocyua crexnaHHas tabopaTtophas ['OCT 1770—74E, 25336—82

AjTecToBaHnbie 0Opasibl cocTaBa

MOJHLHKIIHYECKHX APOMATHUECKUX

yraesopopoaos, AO3T “Bkpoc”

Cranpapribiii 00pasett deHona, AO3T “Oxpoc” I'CO 7101—94
ATiecroBaHHble 06pa3ubl XJOPHPOBAHHbBIX

¢denonos, AO3T “Okpoc”

Alcc1oBaHHELIE O0PA bl 3uMELLAHHBIX (PEHOIIOB,

AO3T “Jxpoc”
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DUIUKO-XHMUYECKHE CBOHCTBA NMONMIMKIHYECKHX apoMaTUYECKHUX YI1eBOA0OPOAOB

Tabnuua 1

Mone - Tna, | Txun, | [n0THOCTD, PactBopuMocTs, I/om3 M |

Bewectso | Popmyna Has n’gg:a? °C °C r/cm3 BOJIa | ITaHOJI | TPOYHE OpI. p-JTH Oi:f;;}:nr’rll/pz
Hagramm | CioHs 12817__[803 [ 217 LT 0,03 | 42,0 | 1p.obup i, 631 128
Penantped | CisHio 178,24 99,2 340 1,06 H.p. | 20,0 | p.adup, x1d, 631 178
Anrpaued | CisHio 178,24 216 342 1,25 H.p | 076 p. 3bup, Xnd 178
dryopanTed | CisHio 202,26 110 | 251 (60) — H.p | T.p. | p.3dup, xnd, 63n 202
[Mupen CisHo 202,26 150 392 1,28 Hp | 140 JLD. 3Hp, X1 202
XpuzeH CisHu2 228,29 254 448 — T.p 0,8 T.p.031, p. X1 228

10--7901°1'¥ AN
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Tabnuvya 2
Du3nKo-xHMHYECKHE CBOHCTBA dieH0.108
Monexy- | Mot PacTBOpHMOCT®, I/am3 Mone-
BeuecTso Qopmyra | 1apuas | e~ | HOCTB, Kyjap-
°C 5 | Boda | aTaHon MpOYHe pP-Nu HbIii
Mmacca r/em3
MOH, M/z
Oenon CsHsOH 94,12 | 1818] 1,058 67 a1.p 1. p. 3bup xnd. 94
2-metnadenon (o-kpeso) | CHiCsH«OH | 108,14 | 1909 | 1,047 30 A.p | N p.3odup p. xad. 108
3-metuadeHon (M-kpeson) | CH3CsHsOH | 108,14 | 2028 | 1034 | 24,2 | deck. | beck.3dpmup, p.xnd. | 108
4-metundenon (n-kpeson) | CHsCeH«OH | 108,14 | 2025 1,035 24 Oeck. | beck. abup. p. xnd. | 108
2‘%‘,‘;'_’23‘;2?::)"” (CH3:CH:0H| 122,07 | 212 | 107 |p.rop.| p. — 122
1,3-mmoxcubenso (pesopurH) CsHa(OH)2 | 110,12 [ 276.5| 1,285 | 2290 | 2430 | a.p.3dup. p. 63 110
2-XJI0pEHO CICsH-sOH 128,56 175 1,235 2851 p. p. 2pHp 128
2,4-amxsopdeHosn Cl:.CéH3OH | 1630 | 210 — 4,6 P- D. 3¢Hp, xid 162
2,6-mmx710pdeHoN Cl,CsH3;OH 163,0 219 — — P. p. 3dup, xnd 162
2,4,S-TpuxI0pheHoN ChCsHOH | 19744 | 246 — — — — 196
2,4,6-TpuxIIOpdEHON ClCeHOH | 197,44 | 2445 1,49 8 JL. p. JL p. 3bHp 196
IleHTaxnopdeHon ClsCsOH 266,33 | 310 1978 | H.p. | np. 1. p .3bHp 266
M-Hurpoderon O:NCsH4OH | 139,12 1194 (70} 1,485 13,5 | 1950 J1. p. 9bHp 139

102901 I'Y AN
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DHINKO-XHMHYECKHE CBOIHCTBA OPraHH4YeCKHX KHCIO0T

Tabnuya 3

Monexy- Ton ILirot- PacTBopuMOCTD, I/m3 Xapakrepu-
Betectro Dopmyna nspHas QC" HOCTb, Boma | 3manon ) CTHYECKHH
Macca r/cm3 TIPO'HE 0PI p-iH HOH, M/z
TexcaHoBast CsH 1202 116,16 202 0,945 3,86 p. p. 3dup 60, 73
TerrraHoBast C7H1402 130,19 223 0918 2,41 p. p. 3up 60,73
OxTraHoBas CsHis02 144,22 237 0,910 2,5 Geck. | 6eck. adup, p. xnd. | 60, 73, 129
Hownanosast CoHi1z02 158,24 254 0,906 T.p. D. . 3dup 60,73, 129
JexaHoBas CioH202 172,27 269 0,886 T.p. p. p. 3bup 60,73, 129
YHexaHoBas CiiH2:02 186,99 228 (715) | 0,391 H. D. T. D. Pp.3dup 60,73, 129
O/IeKAHOBA Ci2H2402 200,32 225(100) | 8,866 H. D. 134 1. p. 3bHp 60, 73, 129
Tpunexanosass | CisH02 214,34 200 (24) — H. . 1. p. J1. p. 3bHp 60,73, 129
TerpagekanoBast | CiadHzO2 228,38 200 (160 | 0,862 H. D. 449 T. p. 3dup 60,73, 129
TMenranexanoBas { CisHxO2 242,41 212(16) | 0,842 0,01 156 | p.3dup, p. xnd 60, 73, 129
TexcanekanoBas | CisHi:02 265,43 342 (pa3) | 0,853 H. D. 93,0 D. 9Gup 60, 73, 129
Tlerragexanosas | Ci7H3402 270,45 227 (18) | 0,858 H. D. 25,2 JI. p .20Hp 60, 73, 129
OxranexanoBas | CisHxO2 284,48 232(15) | 0,847 0,34 250 | mp.adup, p.xnd | 60,73, 129
Honanexanobast | CisH3z02 298,49 243 (15) — H. . T.D p. 3bup 60,73, 129
Dliko3aHoBast C2Ha00: 312,52 257(15) | 0,824 H. p. 4,5 J1. p. 3Hp 60, 73, 129

10—2901° 1’y IANW
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5.2. Bcnomozamensusie yempoiicmea

Kononka kBapueBas kanwuiipHas ol 30 M u

BHYTPEHHUM aaMerpom 0,25 MM, IoKpbITas Herop-

BinkHO#M azoii HP-5 (nommerwicunokcead ¢ 5 %

(eHWIbHBIX rpynM) ¢ TOMuUKHON ek 0,25 MkM

Konbbl ¢ OTTAHYTHIM AHOM, emkocTbio 25 ¢cM3  TOCT 10394—72
MUKPOCOCY /bt € Y3IKUM KOHHUSCKAM IHOM

Tuiia Microvial ¢upmbr Xeronert-Ilakkapa

DGans Boasnas TY 61—1—423—72
[likad cymMnbHbIH anekTpudeckuii 2B-151
Jluctunnsiiop TY 61—1--721—79

11abop cuT s CHTOBOrO aHanU3a

5.3. Mamepuanst u peaxmusst

Idup cepHbii I8 HAPKO3a, CTAROMAN3NPOBAHHDBIM,

Fochapmaxones

Boua amcruianpoBaHHas I'OCT 6709—72
Xnopodopm, x. u. TY 6—09-—4263—76
Ienuii ra3oobpasHeiit, ounwennslii, Mapkn A TY 51—940—60
CreksioBaTa

Iexcationas (kanpouoBag) KHCHOTA, U. TY 6—09—126—75
I'enTanosas (31aH10Bas) KACIOTa, 4. TY 6—09- 613—76
OkTaHoBas (KanpuioBas) KHCIOTa, 4. TY 6—09—529—75
HonaHoBas (nejlaproHoBas) KUcioTa, 4. TY 6—09—531—75
JlekaHoBas (kanpHHOBas) KUCNOTA, Y. TY 6—09—320—75
YHaekaHOB4as KHCItOTA, 4. T™V6 09 18 -53—79
Honexaiosa (naypuHoBas) KHCIIOTA, Y. TY 6—09—612—-76
T'puaexalioBas KMCIOTA, Y. TY 6—09—-18--55—59
TerpanexkaHosas (MUpHCTHHOBas) xuciora, 4. TY 6—09—127—75
IlenTanexanoBas KucoTa, 4. TY 6—09—18-—16—76

I'ekcanekanosas (NaabMUTHHOBAsA) KucnoTa, 4. TY 6—09—4132—75
TenntagexaHoBas KUCIOTA, Y.

OkraaekaHoBas (cTeapyHOBas) KUCIIOTA, Y. T'OCT 9419—78
HoHnagexanoBas KHC/IOTa, Y. TY 6—09—1720—72
Diik034HOBan (ApaXMHOBAR) KHCIIOTA, 4. TY 6—09—1674—72
M-HHTpO(eHON, 4. I. a. TY 6—09—4530—77
IagranuH, x. u. TY 6—09—40—949—-86
AuTpaueH, X. Y. TY 6—09—4465—77
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6. TpeGoBanus 6e3onacHocTH

6.1. IIpy BbLINOJHEHMH HM3MEPEHWI KOHLUEHTPAUHH TPYAHONETYUHX
OPraHHYecKHX BEIUECTB C MCMIOJb30BAHHEM XPOMATO-MACC-CIEKTPOMETDPA
cnenyer cobmogate npaBuiia 3J1eKTPOOE30NMACHOCTH B COOTBETCTBHH C
I'OCTowm 12.1.019—79 1 uucTpyKUMEii MO 3KCIUTyaTALMH XPOMATO-MacC-
CMEKTpOMeETpa.

6.2. IIpu paboTe ¢ peakTMBaMu COOMIONAIOT HEOOXOAMMbIE MeEpLI
6e30nMacHOCTH, YyCTaHOBJIEHHBIE VIS PaboThl C TOKCMYHBIMH, EIKHMH H
JerkosocmiamMensomnmuca Beuwecteamu no I'OCTy 12.1.005—88 wu
F'OCTy 12.1.007—76.

6.3. In3TH0BbIH 3OHD ABISETCA HAPKOTHYECKHM CPEACTBOM, Bbl-
3bIBAOLMM Pa3[paKeHHe JbIXaTeNbHbIX nyTel, oTHocuTcs K IV knaccy
onacunoctu (ITJK = 0,6 mr/m3). Ilpu paboTe ¢ 3TMM pacTBOpHUTENEM Cite-
ayer cobmonath Mepbl Ge3omacHocTH B cootBerctBuu ¢ [OCTom
12.1.007—76.

7. TpeGoBanus X KBAJIHQAKAIMH OHepaTopa

K Bbinonuenuio uaMepeHud 1 o6paboTke HX Pe3yabTaTOB HA XpoO-
MaTo-Macc-CIEKTPOMETPE AOMYCKAIOTCA JIHLA, HMEIoLue KBaTHpUKauu-
OHHYIO rpynny no paboTe Ha yCTAaHOBKax ¢ BbICOKMM Hanps)KEHHEM He
HHXE YeTBEPTO#, NpouleiHe COOTBETCTBYIOIMIA Kypc oOy4yeHus w
3HaloLKe YCTPOIHCTRO H NpaBHiIa 3KCIUTyaTauuu npubopa.

8. YcaoBus H3mepenni

IIpy BbIMOTHEHUH H3MePEHHIt COOMIORAIOT ClENYIOLIHE YCIOBHS:

* MNPUTrOTOBJIEHHE PACTBOPOB H MOATOTOBKY Mpo0 K aHaIM3y Mpo-
BOMAT NpH Temnepatype Bo3ayxa (20 £5) °C, aTMochepHOM IaBiaeHHH
630—800 MM PT. CT. ¥ BJIaXXHOCTH Bo3ayxa He 6onee 80 %;

* BbLINOJHEHHE M3MEPEHHH HA XpOMaTO-Macc-CEKTPOMETPE Mpo-
BOIAT B YCJIOBHAX, PEKOMEHAOBAHHBIX TEXHHYECKOH HOKyMEHTalMel K
npubopy ¥ HACTOAIMMH METOIMYECKHMH YKa3aHHAMHU.

9. IToaroToBka K BBINOJHEHHIO H3MepeHHH

Hepen BbIMONHEHHEM HW3MepeHMH NPOBOAAT cienyloimue paboThi:
NIPHTOTOBJIEHHE PAcTBOPOB, NMOATOTOBKY XpoMmaTorpadHyeckoi KOJIOH-
KH ¥ YCTaHOBJIEHHE IPaflyMPOBOYHOH XapAKTEPUCTHKH.

9.1. Ilpuzomosnenue pacmeopos

Hcxooustit pacmeop wagmanunma, anmpayena Ons 2padyuposxu
(c =1me/er’). HaBecky MONHLMKIMYECKOTO aPOMATHYECKOIO YTIIEBO-
nopopa B konvyectBe 100 Mr BHOCAT B MepHYIO KOJIOY, BMECTHMOCTbIO
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100 cm?, ipuiuBaoT xnopodopM 0 METKH H TUIATENLHO NEPEMELINBA-
107. Cpok xpanenus Mcxooro pacrtsopa — 30 guefl B xonoamiibHUKE.

Pabouuit pacmeop Ne | nagpmanuna, anmpayena (¢ = 0,2 mz/em’)
20 ¢cM3 HCXOAHOrO pacTBOpa BHOCST B MEPHYIO K0JD0Yy, BMEC1HMOCTbIO
100 cm3, nprunuBaloT XN0poPOPM N0 METKH ¥ TIHATENLHO EPEMELIKBa-
10T. CPOK XpaHEHHS HCXOHOTO pacTBopa — 7 JHeil B XONOAUNBHHKE.

Pabouuii pacmeop Ne 2 penanmpena, payopanmena, nupena u xpuse-
na (¢ = 0,2 m2/cm’). B xauectBe pabouux pacTBOpOB HCMONb3YIOT CTAH-
NAPTHbIE PACTBOPHI 3THX MOJIMUMKINYECKUX aPOMATHUECKUX YIreBOAO-
ponos. Cpok xpanienus pabouero pacrsopa — | rog B XONoAUIbHUKE.

Hexoonsit pacmeop penona (¢ = I me/ea®). ConepxuMoe amnysl
I'CO ¢enona (0,1 r) BHOCAT B MepHYIO kx0on6y, BMecTuMocTbio 100 cM3,
NOBOMAT YPOBEHL 3TAHOJNIOM O METKH M TLIATENbHO [CPEMEILMBAIOT.
Cpok xpanenus paboucro pacrsopa — 30 aueil B X010 iIbHHUKE.

Pabouuit pacmeop Ne 3 ¢penona (¢ = 0,1 me/em’). 10 cM3 ucxoaHOro
pactaopa (eHosa BHOCAT B MepHylo konby, BMectumocTbio 100 cM3,
JIOBOJIAT YPOBEHL 3TAHOJIOM JO METKM M THIATENbHO NEpeMeLIMBAIOT.
Cpok xpanenus pabouero pactsopa — 7 JHEH B XONOAUIIbHUKE.

Pabouuit pacinsop Ne 4 xnopuposannsix genonos (¢ = 0,1 m2/em’).
Coaepxkumoe S amayn (xaxaas ¢ KoHuentpauueid 500 mxr/cm3, o6vemom
1 cM¥), mepeiocaT B MCpHYIO x0a6y, BMECTHMOCTBIO 25 CM3, OBOAAT 3Ta-
HOJIOM IO METKH H TIATCNLHO lepeMeiinBaloT. Cpok XxpaHeHus pabouero
pacrBopa — 30 gHed npu 4 °C.

Hcxoousie pacmsopet opzanuseckux xucnom (c = 1 m2/ea’). 100 mr
OPralnyeckod KHCIOTHI BHOCAT B MEpPHYI0 Konly, BMECTHMOCTHIO
100 cm3, noBOAAT ypoBeHb XIOpOGOPMOM IO METKH U TLIATENLHO Nepe-
meiuBaioT. Cpok XxpaHesHs HCXOAHBIX pacTBOpOB — 30 gueit npu 4 °C.

Pubouue pacmeopw opzaineckux Kucrom Ne 5 (¢ = 0,1 me/ear’). 10 em3
HCXOIHOTO PACTBOPA OPraHHUYECKOM KUCIIOThI BHOCAT B MEPHYIO KO0y, BMe-
crumocTsio 100 cM3, foBoasT ypoBeHs XTOPOGOPMOM 0 METKH U TIHATENLHO
nepemeuinBatoT. Cpok xpaHeHus pabouero pacrsopa — 30 aueid npu 4 °C.

9.2. Iloozomosexa xpomamozpaguueckoii KOJOHKH

Kpapuesylo kanWwuUTAPHYIO KOJIOHKY MPEIBAPUTEILHO KOHIMLIMOHH-
PYIOT, Harpepas B Tepmocrtare xpomarorpada crynenuaro ¢ 70°C jno
270 °C u BbizepxHBas NpH 3TOH TeMnepaTtype B Tedenue 4 u. ITo oxnaxne-
HHU TepMocTaTa xpomartorpada IO KOMHATHOH TeMMEpaTypsl BbIXOA KO-
JIOHKH TIOJCOEAMHAIOT K YCTPOKCTBY COMPMKEHHA C MACC-CENEKTHBHBIM
DCTEKTOPOM, CO3/IAIOT Pa3PsHKEHHE B MACC-CEJIEKTHBHOM JETEKTOPE U 3aIu-
CHIBAIOT HYJEBYIO NIUHMIO MPY Napamerpax npoBejenus xpomatorpaduue-
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cxoro ananusa. Ilpu oTcyTCTBHH 3aMeTHBIX QnyxTyaumii (He 6onee 0,1 %
npu raciutabe uamepennit 200.000) npucrynaiot k pabore.

9.3. Hodz0mosxa necxa

ITecox peunoif MM KapbepHbli, npoxonsulHii yepes cuto Nel,
NPOMBIRAETCS JAUCTH/UIMPOBAHHON BOJOW M BBICYLLIMBAETCA B CyLIMJlb-

HoM wkady npu 150 °C B TeyeHHe 2 u.

9.4. Yemanosnenue zpadyuposounoii xapaxmepucmuxu

I'panynpoBOoYHYI0 XapaKTEPHCTHKY YCTAHABJIHMBAOT N0 S5 cepusiM
TPaflyHpPOBOYHbIX PACTBOPOB NONHLMKIMYECKHX APOMATHYECKHX yrile-
BOAOPOJOB, EHONIOB U OPraHMYeCKHX KHCIOT. OHa BblpaxaeT 3aBHCH-
MOCTh TIOMIagu mnuka (6e3pasMepHbie KOMMBLIOTEPHbIE €QHHHIbI) OT
KOHUEHTPAaLHH KaX0r0 COEAMHEHHS (MKT/T MJIM MI/KT).

Kaxaylo cepHio, cocTosiiyio u3 6 rpaiyHpOBOYHBIX PacTBOPOB, o-
TOBST B MCPHbIX konbax Ha 25 cM3. Jlns aToro B xaxayio konby BHOCST
nunerkoii paboyne pacTBOpbl COOTBETCTBYIOUIHX TPYAHONETYYUX Opra-
HHYECKHX BELIECTB B COOTBETCTBHH ¢ TabnuuaMu 4, 5 u 6, 1OBOJAT COOT-
BETCTBYIOILUM PACTBODHTENIEM 10 METKH H NIEPEMEILMBAIOT.

Tabnuua 4
I'panynpoBouHble pacTBOpPbI V1 YCTAHOBJIEHHS FPANyHPOBOYHBIX

XaPaKTePHCTHK NIPH OnpelesieHHH KOHUEeHTPALHI NOIHITMKIHYECKHX
apomMatHyeckHx yraesoaoponos (ITAY)

Homep pacrBopa 1 2 3 4 5 6

Ob6bem paboumx pacTBopos Ne |,
No 2 (¢ = 0,2 mrfem?), om? 0 012510625 1,25 | 6,25 } 12,5

Konuentpaunus [1AY, mr/cm3 0 0,001 | 0,005 | 0,01 | 0,05 0,1
Tabnuua 5

I'panynpoBoynbie PACTBOPLI IS YCTAHOBJIEHHS FPAJyHPOBOYHBIX
XapaKTepPHCTHK NIPH ONpefeeHHH KOHUEHTPauHH henosion

Howmep pactsopa 1 2 3 4 5 6

O6beM pabounx pacTBOPOB
Ne3, Ned, =0l mrjewd) w3 | O | 02| 125 ] 25 | 125 | 250

Kounuentpaums deHonos, Mr/iem3 | 0 0,001 J 0,005 ] 0,01 | 0,05 0,1
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Tabnuuya 6

I'panyupoBoUHbLIC PACTBOPLE A/18 YCTAHORICHHA TPA/1yHPOBOHILIX
XapaK repHCTHK NpY ONpeeIeHHH KOHUCHTPALHI OPraHH4YeCKHX KHCI0T

Howmep pacTBopa | 2 3 4 5 6

O6nem pabounx pacrsopoB Ne 5
(€ = 0.1 mrfem?), cm? 0 025 | 1,25 | 2,5 12,5 | 25,0

KouiCHTpalls OpraHHyccKHuX 0 0001 100051 001 | 0.0s 0.1
KHCJIOT, Mr/cM3 : ’ ’ ! ’

JList nocTpoexys rpagyHpoBOUHOI XapaKTEPUCTHKH B KOHUYECKYIO
konby, emxocteio 10 ¢cM3, BHOCAT | I' NPOKAJNEHHOIO Mecka v BBOAST B
Hero Mukpotunpuuem 10 MM3 rpagydpoBO4HOr0 PacTBOpa, 3aKPhIBAIOT
npoOKoi U BCTPAXHBAIOT. 3aTEM NECOK SKCTPArupytor 3 cm3 AUITHNOBO-
ro a¢pupa B Teuenue 20 MUH NPH NEPHONUUECKOM BCTPAXHBAHHWH, AUITH-
JIOBBI 3UP CAMBAIOT NEKAaHTALHMEHR H ONEPALIHIO MOBTOPAIOT €€ ABAXK-
Zbl (OPraHMUYCCKHE KHCIOThI U3BJICKAIOTCA B KosnuecTse He MeHee 90 %o,
dbenonol — 94 %, TTAY - 98 %). Ob6neannennsiii 3QUpPHLIA 3KCTPAKT
GbUALTPYIOT uepes CTEKNOBATY U YNapHBAIOT HA BOJAAHON GaHe npH 45—
50 °C cHayasa B KOJIDOUKE C OTTAHYThIM JJHOM, 3aTeM B MUKpococyae. K
OpraHuyeckoMy Mmaciy npuausaioT 4 mm3 xnopodopma u 2 Mm3 nony-
Y4EHHOTO 3KCTPAKTA AHANM3UPYIOT HA ra3oBOM XpomaTorpade ¢ macc-
CENIEKTUBHBIM IETEKTOPOM.

YcnoBus NpoBeaelins XpOMaTO-Macc-CIEKTPOMETPHYECKOTO AHANH3A:

TEMIIEpaTypa HCNapuTens 220 °C;
Temiiepatypa uniepodeiica 280 °C;
TEMIIEPATypa KONOHKH 2 mun npu 70 °C;

34aTeM Harpes co ckopocrtbio 5 °C/MuH no reMmmepaTyps! 180 °C, no-

Ccne vero Harpes €o ckopocTbio 10 °C/Mun o 270 °C u, nakosel, Bbl-

nepxka nipu 270 °C B Teyenne 20 MuH;

obujee BpeMs aHanu3a 53 muH;

3aJiepxKa JefieHda NoToka npu seoye obpasua 0,5 MuH.

Macc-cnekTpel 31€KTPOHHOFO yiapa OpPraHW4eCKHX COCXMHEHUH
NOJyyao Npy CIEAyIOWNX NapaMeTpax:

31EPrHst HOHU3UPYIOIIHX ANEKTPOHOB 70 a8;
AH2na30H CKAaHHPOBAHMA MacC 33—550 m/z;
TeMMepaTypa Macc-CeNeKTUBHOIO JETEKTOPA 172 °C;
YHCJIO CKAHUPOBAHHIT B CEKYHIY 1,2;

YHCITO BBIOOPOK 2;
HanpsXeHHe Ha 3JIEKTPOHHOM YMHOXHUTENE 1635 B;

TOK 3MHCCHH 50 MxA.
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HnentdHkaumio TpyAHONETYYHX OPraHMYECKHX COENMHEHHH OCy-
LIECTBIAIOT C MOMOLLbIO GUGIIHOTEYHOTrO MoUcka B b6ubnnoreke NBS-54
KOMIIBIOTEP2 M MO BpeMeHaM yaepxuBaHuA. VIHTerpupyioT mniowanu
MHKOB, NOJIY4EHHbIX N0 H3BJICYEHHBIM MOJNEKYAAPHBIM HOHAM JUIA NOJH-
UHKIMYECKHX 2POMATHYECKHX YIJIEBOJOPOIOB U GEHONIOB H N0 XapaKTe-
PHCTHYECKHM HOHAM JUIf OPTaHWYECKHX KHMCIOT; N0 CPEAHMM pe3yJibTa-
TaM M3 5 cepuii rpafyHpOBOYHBIX PACTBOPOB CTPOAT IPaayHpPOBOUYHYIO
XapaKTePHCTHKY JUIS Kaxaoro coeguHenus. I'pamyMposky nposoasr
OZIHH pa3 B MOJIFOJA.

9.5. Ycnoeus ombopa npob

IIpo6b! nouBbI (OTXOM0B) OTOMPAIOT METOAOM KOHBEPTAa B COOTBET-
crBud ¢ 'OCTowm 17.4.4.02.84 B cTeknsHHbIE EMKOCTH TEMHOTO LIBETa C
TUIOTHbIMK Kpbikamu. [1poObl xpaHaT npu 4 °C B TeueHHe HENENH.

10. BeinosiHenne u3mepenuii

OTo6paHHbIe TOUYCYHbIE NPOObI H3BJIEKAIOT M3 XOJOAHIbHHUKA, Bbl-
JIEPXKMBAIOT IIPH KOMHATHOH TeMnepaTtype 2—3 4, 3aTeM 00bENUHSIOT B
OIHOH eMKOCTH, pacTupaloT B ¢papdopoBo#i CTynke, NPOCEMBAIOT H Ti(a-
TEJbHO MePEMEILHBAIOT. | I 00beAMHEHHOH NPOObI MOMELIAIOT B KOHH-
yeckyIo Konby, eMKkocThio 10 cM3, H aHANH3UPYIOT KaK OMHCaHO B 1. 9.4.

ITapaytenbHO NPOBOAAT ONpeleNeHue BAaXHOCTH obpa3ua, 4 ye-
ro 15 r mMaTepyana MOMeILAIOT B XHMHYECKHH CTaKkaH, BLICYUIHBAIOT €ro
npu Temnepatype 105 °C B TeueHue 8 4 1 TOBOAST A0 NMOCTOSHHOMN Mac-
Cbl, MEPHORHYECKH, He MeHee 2—3 pa3, B3BElUMBas OXJAXAEHHDIH [0
KOMHATHOH TEMIIEPATYPbl CTaKaH.

11. O6paborka (BbIMHC/IEHHE) PE3Y/ILTATOB

KoueHTpauuio Kaxaoro HIeHTHGHLUHPOBAHHOIO coeauHeH s (MI/Kr)
OMNpEIENAIT MO COOTBETCTBYIONEH I'DalyMpOBOYHOH XapaKTEpPHCTHKE
nocje KOMNbIOTEPHOIO HHTErPHPOBAHHS XpOMAaTOTPaMMbl, COOTBETCT-
BYIOILIEI'0 M3BJICYCHHS MOJIEKYJIAPHOTO MJIH XapaKTePUCTHYECKHX HOHOB.

Kouuenrpauuio BewectBa C B obpasue (Mr/xr) BbIYHUCAAIOT MO
¢dbopmyne:

C=K-a,rne

a — abco/IIOTHOE MAaccoBOE KOJIMYECTBO BeLIeCTBA B npobe (MKr),

onpeneneHHoe B 1 I mpoOsl;
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K - nonpasoutibiii KO3(G(PHUKEHT, YYHTHIBAIOLUHA BIAXHOCTh MOY-
Bbl (OTXOAO0B).

100
=-————— | The
100 -w
W ~ BAaXHOCTb NOYBbI (OTXOROB) 1PHU KOMHATHOH TemnepaTtype (Yo):
m; —m
W=—-—"2.100 ,rne
my —m

m, — Macca BIKHOH MOUBLI (OTXOI0B) €CO CTAKaHOM (I);
m,— Macca BbICyLIeHHOH NouBb! (OTXOAOB) cO crakaHoM (r);
m — maced craKana (1),

12. Odopmiienne pe3yabTaToOB H3MeEpeHHH

PesynuraThi anannza (3mepenuil) npeacrasnsiot B supe: C, Mr/kr
+20 % wiu C £0,2 C mr/kr.

13. KouTtposib HOrpesiocTh WiMmepenni

TTpoBOAAT KOHTPONL MOTPELIHOCTH W3MEPEHHH CONEPKAHMS KaX-
JOTO BELECTBA NpPH NMOMOLIM rPaLyHPOBOUYHBIX PACTBOPOB. PaccuuThi-
BaIOT CpelHee 3HAYCHUE PE3YNIbTATOB H3MEPEHHIi COAEPXAHUA BEILECTBA,
BBEJEHHOIO B MOYBEHHbIH MaTepHan H3 rpajydpoBOYHOrO pacTBOpa,
OTHECEHHOE K €IMHULIE MACChl NOYBbI {(OTXOXOB) (KT):

JE— 1 i
Cjni = (ZC’”) » Tae
nooi=
-~ "MHCa0 mmepennﬁ coAecpiKaiiia BeuieCcTBa, BBEACHIIOTO M3 Ipa-
AYyHPOBOYHOIO pacrsopa,;
C,,- — Pe3y/IbTaT H3MEPEHHA COACPXKAlIKA BeleCTBA i~ro H3MEpEHn, MI/KT.
PaccunrbiBaior CpeaHee KBaJpaTH4YHOE OTKIOHCHUE pE3yJbTaTa MU3-
MepeHnd KOHLEHTPAUHHW KaX10ro BBEACHHOIO OpraHH4ecKoro BeuecTna:

i.‘jcm‘ ’—En—:)2
4] 1=l

S =

n—I1

PaccunThiBAIOT AOBEPUTENbHBIN HHTEPBA
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Aa"_—_—_.s_l ,Tae

Vn

1 ~ K03()$UUHEHT HOPMUPOBAHHBIX OTKIOHERHH, OnpeaenseMblid no
Tabnuuam CThIOAEHTa, NPH TOBEPHTEIIbHOI BeposTHOCTH 0,95.
3aTeM — OTHOCHTENbHYIO MOTPELHOCTb ONMpPEAEeHHA KOHLEHTPaLHIA:
AC,
O =—=-100%
Cm'

Eciu 8 <20 %, To norpeuwiHocTh H3MepeHHit yIOBIETBOPHTEbHAS.
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