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4.1. METO/1bI KOHTPOJIA. XUMHNYUYECKHUE ®AKTOPHI
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B MUTHLEBOM BO/E M BOJIE€ BOJJOEMOB

MeToaniecKkye yKazaHus
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OobaacTh NpUMeHeHH s

Hacrosmue metoanueckue yKa3aHHA yCTaHABIMBAIOT ra3oXxpoma-
TOrpaHUUYECKYI0 METOAMKY aHaJIM3a MUThEBOH BOIbI H BOAbl BOJOEMOR
Ha cojaepXaHue N-HHTPO3OJUMETHIAMHHA B AvaNa30He KOHLEHTPAaLHi

0,005—0,1 mr/om3,
C2HsON> Moa. macca 74,09

B 00bIyHbIX ycnoBusx N-HUTPO3OAUMETHIAMHH — XHUIAKOCTb, XO-

pOLIO PACTBOPHM B BOJI€ ¥ OPTaHUYECKHUX PACTBOPHUTENAX, oDajaer
C1aObIMU LIEIOYHBIMH CBOKCTBAMHM, TeMIIepaTypa kuneHus 153 °C.

OTHOCHTCH K | KIaccy onacHOCTH.
IlpenensHo  pgonycTmas KOHLEHTpauus B [IUTbEBOW BOJE
0,01 mMr/om3.

1. IlorpemnocTb H3MEpeHHH

Hacrosiwas Meroauka obecrieynBaeT BLIMOIHEHHE H3MEPEHHH KOH-~
uedTpauuit HAMA ¢ norpewioctbio + 20 % npy AJ0BEpUTENIbLHOH BEPO-
ATHOCTH 0,95.
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2. MeTtoa naMepeHui

HN3mepenue KoHLEeHTpauuu N-HUTPO30AUMETUIIAMHHA OCHOBAHO HA
00paboTke npoObI BO/Ibl TUAPOKCHAOM KaJIMusl B TEPMETUUYHOM COCYIE H
ra3zoxpoMarorpauyecKkoM aHajiu3e ra3oBou asbl.

Humwxuuit npeaen naMmepenunsa cocrapaget 0,005 Mr/am3. Onpenene-
HUIO HE MewaloT: AUMETUIGopMaMHiI, HECUMMETPHUUHbIA AUMETUITUM-
pPa3uH, YIrIEBOAOPObl, aJIbACTHbl, KETOHbI, COUPTHI, AMHUHbI, XJIOPCO-
AepKallie CoOeAUHEHU.

3. Cpeacrsa M3MepeHMH, BCIOMOTraTejibHbIe YCTPOHCTBA,
pPeaKTHBbI H MATEPHAJIDI

Ilpn BBINOJHEHUH HU3BMEPEHHH NPUMEHSIOT CJIEAYIOI[UE CPENCTBA
U3MEPCHUM, BCTIOMOIaTeJIbHbIE YCTPOKUCTBA, MATEPHUAJIb], PEAKTHUBDI.

3.1. Cpeocmea uzmepenuil

XpoMmatorpad 1adopaTOpHbIA ra3oBbii

¢ a30THO-GOCHOPHBIM AETEKTOPOM
Cucrema o0padboTKu XpoMaTorpadudeckoi
nHpopMmaluu «llonuxpom»

TOO «Audpoxpom», r. MockBa TY 25-7473-0009—94
Becbl aHATMTHYECKHE I'OCT 24104—01

[ 'upu I'OCT 7328—01
CexkyHaoMep, 3-ro Kiacca T'OCT 5272-79E
Konbbl mepHbie BMecTUMOCTBIO 25 1 100 cM® TOCT 1770-74E
ITuneTku BMECTUMOCTLIO 2 U 20 cM3 ['OCT 2922791

Hinpyu MeAULMHCKHH CTEKJISHHbIH
¢ NOPILUHEM C CHIIMKOHOBOM MPOKIAJAKOHM,

BMECTUMOCThIO ICM? TY 64-1-789—83
3.2. Bcnomozamensusre ycmpoiicmea

JAUCTUINATOD TY 61-1-721—79
Hacoc BogoCcTpyHHbI BaKyyMHbIi ['OCT 10696—75
PenykTop BOAOpPOOHBIH TY 26-05-463—76
Penykrop KHCIOPOAHBIiA TV 26-05-232—70
KonoHka xpoMaTorpaduyeckas CTeKJIsHHaA

200 x 0.3 cM I'OCT 16225—00

(DnakoHbl NCHUUHUIVIHHOBBIC, BMECTHUMOCTBIO

15 cm? ¢ pe3MHOBBIMHM ITPOOKAMHU H
ANMOMHUHUEBLIMU KOJNAYKAMHU
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[Tpecc ang 00XkuMa KONMaykoB Ha

pakoHax TV 42-2-2442—73
Yauka ¢papdopoBas BbinapurebHad,

BMEeCTUMOCTbIO 100 cM3 ['OCT 9147—73
band BojgHas 1abopatopHas TV 61-1-2850—76E

XONOAUIbHUK ObITOBOH

3.3. Mamepuaioi

A30T TEXHHYECKHH [OCT 9293—74
Boxopoa TeXHHYECKHH MapkH A I'OCT 3022—89
Bo3ayx cxkatbiit, knacc 7 ['OCT 17433—80
[Inenka gpropomiacrosas I'OCT 24222—80

CTekJioBaTaA UJIU CTEKJIOBOJOKHO

3.4. Peakmueur
HonucopO-1, 3eprennem 0,10—0,235 mm TV 1011-392—69

Boaa pucTuanupoBaHHas [OCT 6709—77
Kanusa rugpokcua, 4aa I'OCT 24363—80
Kucnora cepHas, ocy ['OCT 14262—78
I'excaMeTuMcunasaH, u TV 609-11-647—75

N-uutpozoauMeruiamus (99,9 %),
dupma Aldrich chemical Company Inc

Tonyoun, yna [TOCT 5789—78

ALLETOH, Yaa I'OCT 2603—79
Xnopodopwm, yaa TV 2631-020-112910-58—96
CrupT 3TUNIOBbIH PEKTHOHKOBAHHbIH ['OCT P 51652—00

Hacaaka aims xpomatorpadguyecKkoi KOJIOHKHU:
15 % Carbowax 20M + 5% KOH Ha xpomaToHe
N-AW-HMDS (0,25—0,315 mm).

[Ipumeuanue: /lonyckaercd npuUMEHEHHE [IPYTUX CPCACTB H3MEPEHHH,
BCIIOMOTI'dTCI/IBHBIX }’CTPOﬁCTB, MAaTCPHAIOB H PCAKTHBOB o MCTPOJIOI'HYCCKHUM
XapaKTepUCTHKAM U KAYECTBY HE XYXKE yKa3aHHbIX.

4. TpeOboBaHug 0e30aCHOCTH

4.1. Ilpn pabote ¢ XMMHYECKMMH peakTHBaMHU COOJIOAAIOT Tpebdo-
BaHHUA 0€30MaCHOCTH, YCTAHOBIEHHbBIE I pA0OTHI C TOKCHYECKUMH, €1l
KUMH Y JlerkoBocruiaMeHsrommucs sewectsamu no I'OCT 12.1.005—388.

4.2. 11pu BBINOJIHEHWU H3MEPEHHH HA ra3oBOM Xxpomarorpade co-
OmozaroT npaBuna 3nekTpobezomacHoctd B cooTBeTCTBHH ¢ ['OCT
12.1.019—79 u B cootBeTcTBMM ¢ TpeOOBaHHMAMH SKCIUTyaTaLMOHHbBIX
JIOKYMEHTOB.

6
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S. TpeOoBanua K KBATH(DHKAIHY onlepaTopa

K BBINOJIHEHUIO H3MEPEHHUH OOMYyCKalOTCA JIMLA, HMEIOLIHE KBAJIH-
pUKaLUI0 HE HHXKE HWHXEHEpa-XMMHUKA, ¢ ONbITOM paboTbl HA ra3oBOM
XxpoMmartcrpade.

6. YC10BUA H3MEPEHHH

6.1. IIpouecchl NpUroToBAEHHA PACTBOPOB M MOArOTOBKH MPOO K
aHaIU3y MPOBOJAAT B HOpMabHbiX ycinoBuaXx cornacHo ['OCT 15150—69
npu remneparype Bosayxa (20 +35) °C, armochepHoM aaBieHuuM 630—

800 MM pT. CT. H BJAXHOCTH BO3ayxa He bonee 80 %o.

6.2. BoimonHeHHe U3MEPEHHH HA ra30BOM XpoMmaTtorpade npoBoasaT
B YCIOBHUAX, PEKOMECHIOBAHHBLIX TEXHHYECKOH HOKYMEHTaLHeH K mpudo-
PY H HACTOSIIUUMU METOAUUYECKUMHU YKA3aHUAMU.

7. [loaAroroBKa K BLITOJHECHHIO H3MEPEHUH

Ilepen BHIMOJIHEHMEM H3MEPEHWH NPOBOAAT CIEAYIOLIME pabOThI:
[IPUTOTOBJICHHME PACTBOPOB, MOATOTOBKA XpOMaTOrpadu4ecKon KOJIOH-
KM, YCTAHOBJICHHE IPaAyHPOBOUYHOH XapaKTEPUCTUKH, OTOOD npob.

7. 1. Ilpucomoenenue pacrmeopoe

Hexoonwi pacmeop HAMA ona 2paoyuposxu Ne 1 (C = 500 me/oa).
B MepHy10 x016y BMecTUMOCTBIO 25 cMm? BBOaAT 12,5 Mmr HIIMA u noso-
OAT 70 MeTKH 1,5 Y%-HbIM pacTBOPOM CEPHOM KUCNOTHI. CPOK XpaHEHHUA B
XOnoAuIbHHKE — | MecsL.

Hexoonvit pacmeop HIMA ona epacyuposku Ne 2 (C = 5 me/om’ ). B
MEPHYIO KOJIOY BMecTUMOCTbIO 100 cm3 BBOAAT | cM? HCXOAHOIO rpaayu-
poBO4YHOro pactBopa Ne | u noBoAaT 10 METKH 1,5 %-HbIM pacTBOPOM
cepHOHU KUCIHOTHI. CPOK XpaHEHUS B XOJIOAUIBHUKE — 2 HEAEIIH.

Pabouuii 2paodyupoeounsiii pacmeop HIAMA (C =05 m2/orm’). B
MEPHVIO KO0y BMecTUMOCThIO 100 cM3 BOOsT 10 ¢M? ucxogHoro rpa-
AYUPOBOUYHOI'0O pacTBOopa Ne 2 U 1oBOAAT A0 METKH 1,5 %-HbIM pacTBO-
POM CEPHOH KUCAOThI. CpOK XpaHEHHUA B XOJOAUIBHHUKE — OJJHA HEAETA.

Pacmeop cexcamenmuioucunaszana. B 30 cM3 Ttonyona pacTBOpAIOT
5 ¢cMP reKcaMeTHIIAMCHITA3aHa.

Pacmeop cuopoxcuoa karus. PactsopsroT 0,1 r rMApOKCUAA KAJTUS B
60 cM’ 3TUJIOBOTO CIIUPTA.

Ceprott kucnomwt 15 Yo-uvtit pacmeop. B MepHyro koi0y Ha 100 cm?
BHOCAT S50—60 cM? OUCTUNAUPOBAHHOM BOJAbI, 100ABJAIOT 8,2 CM3 KOH-
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LIEHTPUPOBAHHOM CEPHOH KHMCIIOTbI U AOBOJSAT O0BEM pacTBOpa AO MET-
K4 IUCTH/UTHPOBAHHOU BOJOMH.

Ceproii kucromer 1,5 Yo-uwiit pacmeop. B MEpHYO KO0y BMECTHUMO-
ctbi0 100 cm3 BBOOAT 10 cM3 15 %-HOro pacrBopa CepHOW KHCIOTHI U
NOBOJAT A0 METKHU JUCTHIITHPOBAHHON BOAOH.

Pacmeop Carbowax 20 M. B 60 cMm? xnmopogopma pacreopsror 0,31
Carbowax 20 M.

7.2. lloozomoexa xpomamozpacgpuneckoii KOIOHKU

CTeKJISHHYI0 KOJIOHKY MPOMBIBAIOT JUCTHIUIMPOBAHHOU BOJOM,
alLleTOHOM, TOJIYOJIOM H 3aIMOJHAIOT PAaCTBOPOM I'€KCaAMETHIIAUCUIIA3aHA.
DTHM XK€ pacTBOpOM 00pabarTbIBAIOT CTEKJIOBATY, HUCMOJIb3YEMYIO UIA
3aKpeIUIeHMA HacaJAKd B KOJIOHKe. Yepe3 5—6 4 pacTBOp CIMBAIOT, KO-
JIOHKY BbICYILHUBAaIOT B TOKE BO3JyXa, CTEKIOBATY — B CYIIWJILHOM LiKady
npu 100—110 °C.

B baphpopoBylo yaliKky BbICHIMAKT 2 I' XPOMATOHA M 3aJUBAIOT
60 cm3 pacTBOopa rMapokcuaa kanud. McnapsroT 3TUIOBBIA COIUPT, Ha-
rpeBas HacajJxy Ha BOASIHOH OaHE A0 ChIMYYEro COCTOAHHMA. 3aTEM Ha-
canky 3anuBaioT 60 cm? pactBopa Carbowax 20 M, ucnapsioTt xjopo-
GopM Tak Xe, KaK U ITHIOBbIA CIIUPT, 4 OKOHYATENBHO BbICYLIHUBAIOT
Hacanky npu 100—110 °C. CUnaHU3MPOBAHHYIO KOJIOHKY 3aroOJIHAIOT
NOATOTOBJIEHHbIM COPOCHTOM, OCTaBJIsiA MYCTBIM KOHELl KOJIOHKH, BXO-
AA1IMH B ucnapuTedib. KOJOHKY NOACOCANHAOT K HCIAPUTEIIO U KOHIM-
LHHOHHUPYIOT B TeUeHHE 7/—8 4 0e3 NOACOCAMHEHUS K ACTEKTOPY NPH MO-
CTENEeHHOM noBbilieHNH TeMrepatypbl oT S0 a0 150 °C u pacxone raza-
Hocutena 20 cm’/MUH. HHOArOTOBIEHHYIO KOJIOHKY OXJaXAAKT U MO/I-
COCMHAIOT K JETEKTOPY.

7.3. Ycmanoenenue padyuposounoli xapaKmepucmuxuy

I panynpoBOUYHYIO XapaKTEPUCTUKY, BbIpaXarmolyw 3aBUHCUMOCTH
BbIiCOTHI fMMKa H/IMA (MB) oT €ro KoHueHTpaluu (Mr/am>), yctaHaB/IH-
BAIOT METOJOM aOCOJIOTHOM IpayMpOBKH MO I'paiyMPOBOYHBIM Pac-
tBopam HIMA. [Ins 3T0ro rotoBaT 5 cepuil pacTBOPOB, Kax/1ad M3 KO-
TOPbIX COCTOHUT U3 5 pacTBOPOB ¢ KOHUeHTpauuaMu ot 0,005 mr/am3 no
0,1 mr/om3.

I panynpoBouHbIie pacTBOPbI FOTOBAT B COOTBETCTBMH C Tadbi. | B
MEPHBIX K0JI0ax BMecTUMOCTbIO 100 cM?. OObeM KOJIO 1OBOIAT KO METKH
1,5 Y%-HbIM pacTBOPOM CEPHOM KHCIIOThI.
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Tabnuua

PacTBopbi 118 YCTAHORJICHHN TPAAYHPOBOYHOR XAPAKTEPHCTHKH
NpH Onpele/IeHHH KOHUEHTPALHH HHTPO30IHMETHIAMBHA

HowMmep pacreopa 5 3 | 4 5 .
IUIg IPpagyupoOBKH

O61beM pabouero pacTeopa 2 4 20
(C=0,5 mr/am3), cm?

KoHueHTpauus rpaayupo- | 0,005 0,01 0,02 0,04

BOYHOI'O pacTBopa, Mr/am3 .

Cpok XpaHeHUs paCTBOPOB B XOJIOAWIBHUKE — J CYTOK.

BBoadaT 2 ¢M3 rpagyupoBOYHOTO pacTBOpa B MPOOUPKY BMECTUMO-
CThIO 5 cM’. B neHMUMIIMHOBBIN (JIAKOH BMECTUMOCTBIO 15 cM?3 3achl-
naroT (10 £ 0,5) r rugpoxcuaa kanus. BbiMBaloT BO QUIAKOH Irpagymupo-

BOYHBIH pacTBOP M3 NPOOHPKH, 3aKpbIBAIOT (JIAKOH PE3MHOBOH NPOO-
KOH ¢ INMPOKIAAKONH U3 QTOPOMIACTOBON IUICHKH U O0XUMAIOT €€ Mpec-
cOM. BCTpaxuBaroT PIaKOH HECKOJbKO pa3, MOMEUIAT B TEPMOCTAT U
BblAcpXuBawT 5 MUH Mpu 80 °C. AnanusupyroT | c¢Mm? rasoBou ¢assi,
oTOUpas ee INpULEM, IIPEABAPUTENLHO NporpeThiM MpH 380 °C. AHanus
ra3zoBOH (pasbi NPOBOAAT ABAXAb! NIPU CACAYIOMHX YCIIOBHAX:

TEMIIEPATYpPa KOJOHKH 30 °C;
TEMIIEpaTypa UCrapuress 150 °C;
TEMIIEPATYpa AETEKTOPa 390 °C;
CKOPOCTb MOTOKA ra3a-HOCUTENA (a30T) 20 cM3/MHH;
CKOPOCTb [TOTOKA BOAOPOAA 15 em3/MuH;
CKOPOCTb MOTOKA BO3/yXa 150 cM3/Mun;
OPHEHTHPOBOYHOE BpeMs yaepxuBaHus HIIMA 260 c.

Ha monyueHHBIX XpOMaTOrpaMMax aBTOMATHUYECKA PACCUMTEHIBAIOT
BhicoTbl MUKOB HIAMA u no cpennum pedynbraraM H3MEPEHHH CTPOSAT
rpajlyHpOBOYHYI0 XAPAKTEPUCTUKY, KOTOPYIO NMPOBEPAIOT KaXJbid pa3
nepe/1 poBeACHUEM H3MEPEHUH.

7.4. Ombop u xpanenue npob

Ot60p npod npoBoat no I'OCT P 51592—00 » 51593—00.

ITpoObl Bogbl 00BEMOM He MeHee |5 cM3 OTOMPAIOT B CTEK/IAHHbIC
repMETHYHO 3aKPbIBAKOLIMECA €MKOCTH U KOHCEPBUPYIOT HOOaBIIEHUEM
0,1 cM3 KOHLEHTPHPOBAHHOMU CEPHOM KUCIIOTALI.

XpaHeHue npod gonyckaercd B XOJOJHIbHUKE He Donee 5 cyTok.
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8. BomosiHeHue H3MepeHnH

Beoaat 2 cm3 npoObl BOZIbI B NPOOMPKY BMECTUMOCTBIO 5 CM?, 3aTEM
BbUIMBAIOT HU3 NPOOUPKM B NEHULMIUTMHOBBIM (IIAKOH, COHEpKallUH
(10 £ 0,5) r rugpokcuaa Kaius, (PIAKOH F'EPMETHIUPYIOT, TEPMOCTATH-
pyioT 5 MUH npu 80 °C u aHATU3UPYIOT B YCIOBUAX NOCTPOECHHUA IPadyH-
POBOUYHOMN XaPAKTEPUCTUKH.

9. Boruuciienne pe3yjibTaTOB H3MEPpeHHHA

Konuenrpauuu HIAMA (Mr/aMm?) onpenesnsioT o €ro rpaayupo-
BOUYHOM XapaKTEepPUCTHKE.

10. OdopM.ienne pe3yibTaTOB M3MEPECHHH

Pe3ynbTaTthl u3Mepenud H/IMA B ABYX fapajneibHbIX npobax Bo-
Abl 0QOPMIIAIOT NPOTOKO0JOM B BUAE: Cep., MI/aM3 + 20 % unu Cep 1 0,20
Cep. € YKa3aHHEM JaTHI IPOBEIEHUA aHaIM3a, Mecta otdopa npodbl, Ha-
3BaH{A J1aDOpaTOpUH, HOPUIHUYECKOrO aapeca OpraHu3aluHd, OTBETCT-
BEHHOT'O HCIIOJHUTENA U PYKOBOIUTEIA JA00PATOPHM.

11. KOoHTPOJBb NOrpeiiHOCTH H3MEPEHUH

11. 1. Koumpoae cxodumocmu

KoHTpOoabk cXOAUMOCTH BBINONHAKT no n.9. Ilpu npeBbilieHUU
HOPMAaTHBA OMNEPATHBHOIO KOHTPOJS CXOAMMOCTH 3KCHEPHUMEHT IMOBTO-
paioT. [Ipn MOBTOpHOM NMPEBBIIIEHUH HOPMATHBA BBIACHAIOT MTPHYUHBI,
NPUBOJAILHME K HEYJAOBJIETBOPUTEIbHBIM PE3YNbTaTdM KOHTPOJA, H YCT-
PAHAIOT UX.

11.2. Onepamusguotit KOHmpo1s noZpewHocmu

KOHTpOJb NMOrpemiHocTH (TOYHOCTH) NPOBOAAT MO Mepe HeobXxo-
AAMOCTH: NPH CMEHE PEaKTUBOB, MOCIE peMOoHTa npudopa. Obpasuamu
JUIS KOHTPOJIS SABJAIOTCA PEaJibHbIC NMPOOLI BOABI, K KOTOPbIM AEIACTCH
nobaBka U3MEpPAEMOro BellecTBa B BHAE pacTBopa. OtOuparoTt 2 npoObl
BOJAbl MU K OJHOH W3 HHX JENaoT A00aBKy TakMM 00pa3om, 4ytoObl CO-
IepKaHue OonpenenseMoro BELIECTBA YBEJIHMUYHUIOCH MO CPABHEHHIO C HC-
XO0AHBbIM Ha 50—150 %, U KOHUEHTpAaL KA B MPO0E HE BLIXOAUIIA 34 BEPX-
HUWA JHANa30H.

Kaxayro npody aHaNM3UPYIOT B TOYHOM COOTBETCTBHH € NPOMUCHIO
METOJAMKH W IIOJIyYalOT pe3yJibTaT dHaln3a MCXOAHOH pabouyeil mpoObl
Cucx. ¥ paboueit npoob! ¢ nobaBkoi C!. PesynbTarhl aHaln3a UCXOMHOM
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paboueirt npobbl Cucx. U ¢ gJobaBkor C! Mony4aroT Mo BO3MOXKHOCTH B
OIWHAKOBbIX YCJIOBHUSX, T. €. UX MONYYAET OAHH AHAJIMTUK C HCNOJIb30-

BAHUEM OJHOro Habopa MepHOW NOCYAbl, OJHOHW MApTHH PEAKTHBOB
hT. 1.

Pe3ynbTaThl KOHTPOJIA MPU3HAKOTCA YIAOBIETBOPUTEIIBHLIMHA, €CIIH
BBITIOJIHAETCA YCIOBHE:

/C' - C,.. - C/ <K, rne

C -- nobaBka BeuiecTBa, MI/amM3;

K, — HopMaTuB ONEpaTUBHOIO KOHTPOJIA MOTPEWUHOCTH, MI/IM>,
[Ipu BHewHeM koHTpose (P = 0,95) npuHumalor:

K, =J(AC')? +(AC,. ) , rc

AC'n AC,,, — XapaKTepHUCTHKA IMOTPEMIHOCTH 1A UCXOAHOMR npobbl
U pobsl ¢ fobaBkoM, MI/IM?3;

AC,. =001-5,,, -C,..H

AC'=0,01-5, -C!.

IIpu BHyTpunaboparopHoM xoHTpoJie (P = 0,90) npuHuMaloT:
K',=084-K,

[Ipy npeBbIlIEHUN ONEPATUBHOTO KOHTPONIA [IOrPEIIHOCTH JIKCIIe-
PHUMEHT NOBTOPAIOT. IIpHU NOBTOPHOM NpEBBLIIIEHHH YKA3aHHOIO HOpMa-

THBA BBIACHAIOT NPUYMHDLI, MPUBOAALLIUE K HeyJIOBIETBOPHTEIbHbLIM pe-
3yJIbTATaM KOHTPOJIA, U YCTPAHAIOT HX.
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