ocyaapcTBeHHOe CaHUTaPHO-3MUAEMUOJIOrMYECKOe HOPMUPOBaHWe
Poccuiickoit depepaumn

4.1. METOAblI KOHTPOJIA. XUMNYECKHVE ®AKTOPbI

Vi3amepeHWe KOHLEHTpaLum
BpeAHbIX BelecTs
B BO3AyXe paboyeil 30HbI

MeToanyeckue yKasaHus
MYK 4.1.1296—4.1.1309—03

Bbinyck 39

M3paHwe odmumanbHoe

Mocksa ¢ 2005


http://www.stroyinf.ru/ser-1-2.html

®enepanbHas cayxba B cepe 3aiuHThI NpaB noTpebuTeneii
H Gaaronoayuns yenoBeka

4.1. METObl KOHTPOJISI. XUMHWYECKHE ®AKTOPBI

H3mepeHHe KOHIEHTPALHH
BpeIHbIX BellleCTB
B Bo3ayxe paboueH 30HbI

MeToanyeckHe yKa3lanus
MYK 4.1.1296—4.1.1309—03

Beinyck 39



BBK 51.21
H37

37 Mamepenne KOHLEHTPALMH BPENHLIX BEWIECTB B BO3AYyXe pa-
6oueii 30HbI: COOPHHK METOAHYECKHX YKa3aHuii. Bein. 39 —M.:
(denepanbHblil LEHTP FMCHEHBI H dNUAcMHONorun PocnoTpeGHan-
30pa, 2005.—159 c.

ISBN 5—7508—0572—7

1. PaspaGoTan cotpyanukamu Kazarckoro OAO «Ka3saHbOprcHHTEs».

2. Noarorosnen: JI. I'. Makeena, I'. B. Mypasnesa, E. M. Manuuuna, C. M. Ilonona,
E.H.Ipuuyn, I'. ®d.I'pomoa (HUW wmemuunnsi tpyaa PAMH), npH yuactuu
A. Y. Kyuepenko (JlenapTament roccansnuaianzopa Munaapasa Poccuu).

3. PexomennoBan K YTBEPKACHHIO Ha COBMECTHOM 3aceAaHuM rpynmsi [asHoro
axcnepra Komuccun no npobaeme «J1abopaTtopHO-UHCTPYMEHTANBHOE IEA0 U METPO-
noruyeckoe ofecnevcHue» u MeToadopo n/cekutun «[IPpOMBILJIEHHO-CAHUTAPHAR XM-
mua» [Ipo6remHoit komnccun «HayuHele OCHOBBI MEAULHHBI TPY1a».

4. YTBepxkIEH M BBeACH B AclictBHEe [MaBHBIM rOCYAapCTBEHHBIM CAHMTAPHBIM
spadom Poccuiickoit Penepauny, [lepssiM 3amecTHTeneM MHHUCTPaA 3apaBooxpaHe-
Hus Poccuiickoit Genepaunn 30.03.03.

5. BeeneH BnepBbi€.

BBK 51.21

ISBN 5—7508—0572—7

© PocnotpeGuansop, 2005
© MeaepanbHblii UERTP rHrHEHB! H YNHAEMHOJIOTHH
Pocnorpebuanzopa, 2005



MYK 4.1.1296—4.1.1309—03

Coaepxkanue

[asoxpoMarorpaduyeckoe U3MepeHHE MacCoBbIX KOHLEHTpaLHi 2-
aMHHOITaHOIa (MOHOITaHOaMHHA) B BO3AyXe paboueii 30HbI:

MVYK 4. 1.1296—03 ...ttt bese bbb s 6
DoTOMETPHYECKOE H3MEPEHHE MAacCOBBIX KOHLIEHTpauHi GeHsonnxaopuaa
(xnopucroro GeHzouna) B Bo3ayxe paboueii 30Hb: MYK 4.1.1297—03 .................. 18

["a3oxpomarorpaduueckoe 3MepeHHE MACCOBBIX KOHUEHTpauuii 6en3oa,
u3onponuiGeH30a, NponaH-2-oHa (aueToHa) U ITUIGeH30M1a B BO3AYXE
paboueii 30HbI: MYK 4.1.1298—03.........ccovvimviiiniititncccceicinticc s 28

["asoxpomarorpaduueckoe HIMEPEHHE MaCCOBbIX KOHLECHTpaLHid
aleTanberuaa, OKCHpaHa (OKCHaa ITHIEHa) H 1,2-3n0kcHnponana
(okcuaa npornusicHa) B Bosayxe paboueii 3oub: MYK 4.1.1299—03 .............c.c....... 40

l"a3oxpomarorpauueckoe HIMEPEHHE MACCOBBIX KOHLICHTPALIMH,
MeETaHoNa, H-GyTaHoNa H N-Kcuioa B Bo3ayxe paboueii 30HbI:
MYK 41130003 ...t e sese e sesa s nssnensbenes St

["asoxpomarorpaduueckoe H3MEpEHHE MACCOBBIX KOHLICHTpaLHik
6yTaH-2-0Ha (METHIITHIIKETOHA) M 2-METHINponaH-2-0.a (Tper-6yraHona)
B Bo3ayxe paboueit 30Hbl: MYK 4.1.1301—03 ..., 61

l"azoxpomarorpaduueckoe H3MEPEHHE MACCOBBIX KOHUEHTPALHi renrtaxa,
TETPaXJIOPMETaHa (YETIPEXXNOPHCTOTO YIIEpo/ia) K TOyona B BO3LyXe
paboueii 30HbI: MYK 4.1.1302—03......ccconiniiriiiietteccereseincssnieenereneaes 71

DOTOMETPHYECKOE HBMEPEHHE MACCOBBLIX KOHLIEHTpaLIHH
1,1-aumeTnnITHANEpOKCOGEH30aTa (TpeTOyTHANEPOEH30aTa), OyTaH-2-0H

nepokcuaa (MepokCHaa METHI3THIKETOHA), 1-MeTni-1-penunsrunruapo-

nepokcuaa (M30nponuiben3ona ruaponepokcHaa), NepokCHaa BoAOpoaa,
TpeT-OyTHArHApPONEpokcHIa B Bo3ayxe paboueii 3o0Hbi: MYK 4.1.1303—03............ 82

lazoxpomarorpauueckoe HIMEPEHHE MACCOBBIX KOHLICHTpaUMit
3a,4,7,7a-terparnapo-4,7-mMerano-  H-uHaeHa (RUUMKIONEHTaAHEHA) B
Bo3ayxe paboueii 30Hb: MYK 4.1.1304—03 ..ot 95

I'asoxpoMarorpaduueckoe H3IMEPEHHE MACCOBBIX KOHLIEHTPaLHi
TerparuapodypaHa B Bozayxe paboueii 3oubi: MYK 4.1.1305—03 ....................... 104

["asoxpoMarorpaduueckoe H3IMEPEHHE MAcCOBBIX KOHLEHTpaLUH
YI/ICBOAOPOAOB: METaHa, FTaHa, ITHICHA, PONaHa, MPONKUAeHa, H-GyTaua,
a-OyTuneHa, usoneHTaHa B Bo3ayxe pabouyeii 3oHbi: MYK 4.1.1306—03 .............. 113



MYVYK 4.1.1296—1309—03

I'asoxpomarorpadueckoe K3IMEPEHHE MACCOBBIX KOHUEHTPAIMIA YKCYCHOM
KHMCJIOTBI 3THI0BOTO 3 Hpa (3THRALIETATa), ITEHHNALETATA (BUHUIALETATA)
H 3TaHoa B Bo3ayxe paboueit 30ubi: MYK 4.1.1307—03 ..o 127

PoToMeTpHYECKOE UIMEPEHHE MacCOBBIX KOHUEHTpauuii docdopa
TpHUXJOpHIa (TpexxaopucToro gocdopa) B Boznyxe paboueit 30HbI:
MVYK 4.1.1308—03

Fa3zoxpomarorpaduyeckoe H3IMEPEHHE MACCOBBIX KOHLEHTpauUuii
3TaH- |,2-11ona (MOHO3ITHAEHIIMKONA) B Bo3ayXe paboueii 30HbI:
MVYK 4.1.1309—03

Ykazarenb OCHOBHBIX CHHOHHMOB

..................................................................................................




MVYK 4.1.1296—4.1.1309—03

Baenenune

C6opHuk MeToaM4ecKHX Yka3aHuii «H3mepenue koHueHTpaumii spen-
HbIX BellecTs B Bo3ayxe paboueit 30HbI» (Buin. 39) pa3paGoTaHbl ¢ Leabio
obecnie4eHns KOHTPOJS COOTBETCTBUA pakTHUECKHUX KOHLIEHTpaUMii BpeaHbIX
BEUIECTB MX MpeAeNbHO AomycTHMbiM koHueHtpauuam (TTAK) u aensiotcs
06A3aTenbHBIMH MPH OCYILECTBICHHH CAHMTAPHOTO KOHTPONA.

BxnioueHHbIE B AaHHbIA COOPHUK 14 METOAMK KOHTPOAA BPEAHBIX Be-
EeCTB B BO3AyXe pabGoueii 30Hbi pa3paboTaHbl H NOATOTOBJIEHBI B COOTBETCT-
BuH ¢ Tpeb6oBannamMu F'OCT 12.1.005—88 CCBT «Bo3myx paboueii 30HbI.
OG6wmne canntapHo-rurueHudeckue tpeboaus» u FOCT P 8.563—96 «I'o-
CynapcTBeHHas cHcTeMa obecrneueHHs enMHCTBa W3MepeHuii. MeTtoauku BbI-
NOJTHEHUA U3MEPEHHA».

MeToaNKH BbINONHEHB! C HCNOJB30BAHHEM COBPEMEHHBIX METONOB HMC-
CNeJOBaHUA W NAlOT BO3MOXHOCTb KOHTPOJMPOBaTh KOHUEHTPAUHH XUMHYe-
CKHX BewecTB Ha yposHe U HHxke MX I1JIK B Bo3nyxe paGoueii 30oHbl, ycTa-
HoBieHHbIX H 2.2.5.686—98 «IlpesensHo nonyCTHMblE KOHUEHTPAUMH
(IAK) BpenHbix BellecTB B Bo3ayxe paGoueit 30HbI».

MerTonuueckne yKasaHMA MO W3MEPEHMIO MACCOBBIX KOHLEHTpaumi
BpPENHbIX BELIECTB B BO3Ayxe paboueil 30HBI NpeaHa3HA4YeHbl QA LIEHTPOB
rOCCaH3NKAHAA30pa, CAHUTApHBIX J1aGopaTopHii MPOMBILLIEHHBIX MPEANpH-
ATUH npyu OCYLIECTBICHHH KOHTPOAR 3a COACPKAHHUEM BPEAHLIX BELICCTB B
Bo3ayxe paGoueil 30HBI, @ TaKXKe HAayYHO-HCCNENOBATENbCKHX MHCTHTYTOB H
OpYFHX 3aHHTEPECOBAHHBIX MUHHUCTEPCTB H BEIOMCTB.
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YTBEPXJAIO
InaBHbi# rocynapcTBeHHbIH
caHHTapHblil Bpau Poccuiickoit denepaumu,
IMepsbiii 3amecTuTens Munuctpa
3apaBooxpaHeHus Poccuiickoil denepaunu

I'. T'. Onumenko

30 maprta 2003 r.
Jlara BBENCHHA: C MOMEHTA YTBEPKAECHHUA

4.1. METOIbl KOHTPOJIA. XUMHUYECKHUE ®AKTOPBI

I'azoxpomaTorpaduieckoe HamMepeHue
MacCCOBbIX KOHUEHTPALHi aleTa bJernaa, OKCHPaHa
(oxcuaa 3THIeHAa) 1 1,2-3n0KcHNIPONaHa
(oxcHaa nponuiieHa) B Bo3ayxe padoueii 30HbI

MeToanyeckune ykazaHus
MYK 4.1.1299—03

1. O6nacTL npuMeHeHnst

HacTosuimue MeToaHYECKHE yKa3aHUA yCTaHABIMBAIOT KOJHYECTBEHHBIN
aHanu3 Bo3dyxa paboueii 30HbI Ha COAEp)KaHHE aleTalbiAernaa, OKCUpaHa
(oxcuaa aTuneHa) M 1,2-3nokcunponana (OKCHMAAa NpONMIEHa) ra3oxpomMaro-
rpaduueckvM METONOM B MANa3oHaX U3MEPEHH, MPHBEICHHBIX B Tabn. 1.

Tabnuua 1
OnpeaensieMblit KOMIOHEHT MAK Mr/M? Jlnana3oH H3MepeHuH, mr/m?
ALEeTalbaeru1 5,0 0,50—20,00
Okcua dTHICHA 1,0 0,30—5,00
OKCHA nponHaeHa 1,0 0,30—5,00

Merton cneunduyeH npu nNpou3BOACTBE OKCHAA ITHICHA H FJIHKOJIEH.
OnpeneNeHHIO He MEILAIOT 3THAEH U 3TH/IEHI/IHKOb,
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2. XapaKkTepHCTHKA BEleCTB
2.1. Ayemansvoezuo
2.1.1. CrpykrtypHas popmyna CH; — CI =0.

H

2.1.2. DMnupuueckas popmyna C,H,0.

2.1.3. MonekyaspHas Macca 44,05.

2.1.4. PeructpauuoHHblii Homep no CAS 75-07-0.

2.1.5. Duzuxo-xumuueckue ceovicmea. Auetanpaerna — GecupeTHas
MUIKOSTh C Pe3KHM 3anaxom, Temmneparypa kunexusa 20,16 °C, nnoTHocTh
d,®= 0,7780, cMeIIMBAETCA BO BCEX COOTHOMIEHHAX C BOLOW M GONBIIMHCT-
BOM OpraHH4€CKHX pacTBOpHTENeH.

ArperartHoe COCTOSIHHE B BO3/yXe — Naphl.

2.1.6. Tokcuxonozuyeckan xapakxmepucmuxa. PaznpaxaeT clM3ucTbie
060104KH, BBI3bIBAET THEBMOHHIO H OTEK JIErkHX.

Knacc onacHocTH — TpeTHi.

[NpenenbHo nomycTuMas KOHUEHTpauusa B Bo3dyxe paGouelt 30HBI
5 mr/m,

2.2. Okcud smunena (oKcupan)

2.2.1. CtpykTypHaa ¢popmyna H2C< SHZ

(o)

2.2.2. OmMnupuueckas popmyna C,H,O.

2.2.3. MonexynspHas mMacca 44,05.

2.2.4. PeructpaunoHHslit Homep no CAS 75-21-8.

2.2.5. Qusuxo-xumuveckue cgoiicmea OKCHA 3THJEHA — Ta3, NPH HU3-
KHX TeMrepaTtypax GecuseTHas NOABHXKHAA )KHAKOCTb C 3GUPHBIM 3amaxoM,
Temneparypa kuneuus 10,7 °C, nnotHocTts d,'= 0,887, xopouo pacTBopaerca
B BOJE, CNIUPTE, 3upe, aueToHe.

ArperaTHO€e COCTOSHHE B BO3/lyXe — fapbl.

2.2.6. Toxcukonozuyeckaa xapakmepucmuxa. HapkoTHK ¢ CHIBLHO
cneunduueckoit AR0BUTOCTBIO. Knacc onacHOCTH BTOPOH.

TlpenenbHo nomycTHMasi KOHUEHTpauus B BO3ayxe pabouveil 30HBI
1 mr/m,

2.3. Oxcuo nponunena (1,2-3noxcunponan)

2.3.1. CtpykTypHas ¢opmyna HZC\—— /CH -CH,

41



MVK 4.1.1299—03

2.3.2. Dmnupuueckas ¢opmyna C;H 0.

2.3.3. MonekynsapHaa macca 58,08.

2.3.4. Peructpaunonublii Homep o CAS 75-56-9.

2.3.5. Dusuxo-xumuueckue ceoticmea. OKcua nponuseHa — GecupeTHas
KHAKOCTb C 3QHPHBIM 3anaxoM, Temmepartypa kuneHus 35 °C, IIOTHOCTb
d, = 0,831. PacTeopseTcs B Bone, CIHpTe, adupe.

ArperaTtHoe coOCTOfIHHE B BO3[yXe — Napbl.

2.3.6. Tokcukonozuueckas xapaxmepucmuka. O6nagaeT HapKoTHue-
cKkuM neiictBueM. Kinacc onacHOCTH BTOPOIA.

INpenenbHo pomycTMMas KOHLEHTpauus B BO3Ayxe paboueii 30HbBI
1 mMr/M,

3. IlorpeniHocTh H3MEpeHHH

Hactoswmas Meroauka oGecrie4uBaeT BHINONHEHHE H3MEPEHHH aueTalb-
Jeruaa, OKCHzIa 3THIEHA U OKCHA NMPONHKIIEHA B BO3LYX€ C MOIPeIHOCTAMH,
He nipeBbllalomuMu T 15 %; + 18'% u + 17 % cooTBeTcTBEHHO NMpU AOBEPH-
TeNBHOM BepoATHOCTH 0,95 111 BCeX onpenensaeMbiX BELLEeCTB.

4. Meroa n3mepennii

H3MepeHHa MaccoBBIX KOHUEHTPaUMit aueTanbaeruaa, OKCHAA ITHACHA,
OKCHIa NpOMMJIEHa BBITIOJHAIOT ra3oXpoMarorpaguyeckuM MeTOAOM C MC-
N0/1b30BaHHEM N1aMEHHO-HOHH3aLMOHHOTO AeTekTopa. OT60p npo6 Bo3ayxa
NpoBOAAT 63 KOHLEHTPHPOBaHHA.

HuxHuii npenen u3MepeHHs CONEPXKaHMA OKCHIA 3THIEHA W OKCHAA
nponujeHa B aHanu3upyemom obwveme 0,0012 Mxkr, aueranbaeruga —
0,0020 mxkr.

Huwknuit npenen M3MepeHns MacCOBBIX KOHLIEHTpaUMii OKCHAA 3TUNIEHa
H OKCHJa NponuieHa B Bosayxe 0,3 mr/m>, auetanbaernaa — 0,5 mr/m>.

5. CpeacrBa H3MepeHHii, BcnoMorarejibHble yCTpoiicTBa,
PeaKTHBBI H MATEPHAJIbI

5.1. Cpeocmea usmepenuii u ecnomozamenbHsle ycmpoiicmea

5.1.1. Xpomatorpac naGoparophsiii «1{peT-100»
i «Kpucrani— 2000», ykOMMIeKTOBaHHbIH:

® MIaMEHHO-HOHN3AUMGOHHBIM IETEKTOPOM;

® cTayIbHOM HacafloyHO#H KosoHKOH uTHHO#H 300 cM,
BHYTpEeHHHM auvametpom 0,3 cM.
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5.1.2. Bechi naGopatopHbie o6iuero HazHa4eHHA
2 kji1acca TOYHOCTH C HaubObIIKM MpPENeioM B3Be-

wuBanus 200 r I'OCT 24104

5.1.3. I'upu oGuwero Ha3HayeHus I'- 2 — 210,

2 Knacca TOYHOCTH I'OCT 7328

5.1.4. Jlyna u3mepurenbHas r'OCT 8309

5.1.5. Cexynnomep TY-25-1819.0021—90

5.1.6. MbuIbHO-NeHHBbIR H3MepHTeNb pacxona razos FOCT 29251
5.1.7. Dnektpouikad naboparopHslii, npenensl pe-

ryaMpoBaHua Temnepartypsl ot 50 no 400 °C, Tou-

HOCTb perynuposanus * 2 °C.

5.1.8. LLInpHu LenbHOCTEKNAHHBI BMECTHMOCTBIO

100 cm?, TY 64-1-279—75
5.1.9. Jluneiixa u3mepuTenbHas I'OCT 427
5.1.10. DnexTponnuTka r'OCT 14919

5.1.11. Unaunap Mepubiii 1-50-2 uau 1-100-2 rOCT 1770

5.1.12. Yauka BeinapurenbHas ¢papdoposas

4umm S TOCT 9147

5.1.13. Crakan B—1-50 unu B-1-100 FOCT 25336

5.1.14. KoMniekT noBepO4HbIX ra30BbIX CMeceit,

coleprkaiiux auetansaerus ot 0,5 go 20,0 Mr/m3,

OKCHUJ 3TUJIEHA H OKCKA nponuaeHa ot 0,3 no 5,0

mr/m® B asore, BHUHUYC, r. Kasans TY 6-16-2956—92
JlonyckaeTca npuMeHeHHe APYTMX CPEACTB M3MEPEHHA, YCTPOHCTB M

NoCyAbl, METPOJOrHYECKHE H TEXHHYECKHE XapaKTepPUCTUKH KOTOPbIX He

XyXe yKa3zaHHbIX.

5.2. Mamepuanst u peakmuesi

5.2.1. Iloaucop6 — 1 , pa3mep 3epeH

(0,1—0,25) MM TY 6-09-10-1834—88
5.2.2. AnuesoH L, pupmbl «Associated Electrical

Industries LTD», Axraus

5.2.3. Xnopodopm, x4 rOCT 20015
5.2.4. A30T razoo6pasHbiii rOCT 9293
5.2.5. Bonopoa I'OCT 3022
5.2.6. Bo3myx cxkarblit IOCT 11882
5.2.7. CTeKI0BONOKHO I'OCT 10146

Jlonyckaercs HCnosb3oBaHHE PEAKTHBOB KBANH(HKALIMHK OCY, Y1 U X4,
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6. TpeGoBanns 6ezonacHocTh

6.1. lpu BbiNoONHEHUH aHanu3sos, cornacHo FOCT 12.1.007—76, ueo6-
X0AMMO cobonarh TpeboBaHHA TeXHHKH Ge30nmacHOCTH NpH paGoTe ¢ XUMH-
4YeCKHMH peakTHBaMH.

6.2. Tlpu BbINOAHEHHH M3MEPEHHH C MCMONBL3OBaHHEM Xpomatorpada
cobmonaioT  npaBuna  3nexTpo0e3onacHOCTH B COOTBETCTBUM  C
"'OCT 12.1.019—79 ¥ HHCTPYKLUHIO 1O IKCILIyaTaunu npubopa.

6.3. Opranuzaumnio oOyueHuss GesonacHOCTH Tpyaa paGoTalOWUX Mpo-
BoasaT cornacho FOCT 12.0.004—76.

6.4. Nometuenue naGopaTtopust NOMKHO COOTBETCTBOBATH TpeGoBaHMAM
noxapHo# 6esonacHocTH coraacHo F'OCT 12.1.004—91 u umers cpeacTtea
noxapotyueHus cornacHo 'OCT 12.4.009—83.

6.5. Tpu paGoTe ¢ razamu, HaxoAAWMMHUCA B OanoHax noj AaBieHUEM
no 150 kre/cm?, HeoGxoaumo cobmonats «[pasuna ycrpoiicTea u Gesonac-
HOH 3KCIUIyaTalMH COCYNOB, paGoTAOWMX MO NaBIEHHEMD.

7. TpeGoBaHus K KBATHQHKAIIHH ONEPATOPOB

K BeInonHeHHIO H3MepeHHit U 06paGoTke UX pe3ynabTaTOB AOMYCKAOT
JMI C BLICIUMM W CpeQHechnelHalbHBIM 06pa3oBaHHEM, MMEIOWHX HaBBLIKH
paboThl Ha XpoMmatorpade.

8. YciioBHS npoBeeHHsA H3MepeHMUii

8.1. Ilpu BbINONHEHHH M3MEPEHHH B 1a6OpaTOPHH AOMXKHBI ObITH CO-
GnioneHsl ceylOLIHE YCIOBHS:

e Temnepatypa Bozayxa (15—25) °C;

& BIaXHOCTb BO3ayXa He Gosee 80 % npu Temnepatype 25 °C;

e atMocepHoe nasneHue (97,3—104,0) kIla [(730—780 mm pT. cT.)];

* Hanpskenue B ceth (220 + 10) B;

¢ yactoTa nepeMeHHoro toka (50 + 1) I'u;

® OTCYTCTBHE BEILECTB, BhI3bIBAIOLIMX KOPPO3HIO pHOOpa.

8.2. YcnoBusa xpoMaTorpaH4eCKOro aHaIn3a:

® TeMnepaTypa TepMocTara KosoHok (120 + 5) °C;

® HarpeB UCMApHTEA He BIJIIOYaeTCH;

e pacxoi rasa — HOCHTeNa a307a (2,0 + 0,2) am*/u;

e pacxon Bonopoza (2,0  0,2) am*/u;

e pacxon o3myxa (20 + 1) am* u;

© 06beM BBOAMMOIA Mpo6bl 4 cm’;

® CKOpOCTb AHarpaMMHOi JIeHTbI 240 MM/y.
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8.3. Bpemena ynaepxH1BaHus onpeaeaseMbiX BELECTB:
o aueranbaerna — S muH 20 c;

® OKCHMJ 3THIEHa — 6 MuH 15 c;

o okcua nponuneHa — 11 mun 10 c.

9. IloaroToBKa K BbINOJHEHHIO H3MEpeHHi

9.1. Iloozomoexa npubopa

MMoarotoeky xpomarorpada k paGoTe NPOBOAAT B COOTBETCTBUU C pYy-
KOBOICTBOM MO 3KCITyaTaLuH.

9.2, [1o020moeKa KonoHKuU

Hosyio k0IOHKY npokanusaloT npu temneparype (300—400) °C B Te-
yeHue (1—2) 4 ¥ NpoMbIBaIOT NOCNEAOBATENbHO COMOBLIM pacTBOPOM, BO-
O, OpraHH4ECKUMH pacTBOPUTENIAMH TOJTyosIOM My GeH30N0M, 3aTEM alle-
TOHOM W NPOLYBAIOT BO3LYXOM MIIH a30TOM.

9.3. MpurotoBnenne copbeHta: 5% anuesoHa L Ha nonucopbe-l
(0,10—0,25) Mm. Bo B3BelueHHblll C TOYHOCTbIO A0 BTOPOro AECATHYHOFO
3HaKa CTEKNAHHBII CTakaH eMKocThio 100 cm’ oTMepsaloT unmuHapom 30 cm
noaucop6a—1 M B3BEIWMBAIOT C TO# e TOYHOCTbIO. B TakoM ke cTakaHuMKe
B3BELIHBAIOT anHe30H L ¢ TOYHOCTbIO 10 4ETBEpPTOro AECATUYHOrO 3HaKa B
konudectse 5 % oT Macchl noaucopba—1. PacTeopsaoT HaBecky anue3oHa L B
90 cm* xnopoopma. PacTBOp CAMBAIOT B BLINAPHTE/LHYIO YaLIKy M TYAA XKe
BBICHINAIOT HAaBECKY MNonucopba—1. OcTaBAsAIOT HA NMPONMUTKY B TeueHHe 1 4,
nepHoauyecku nepemeiunsas. Mcnapsior pactsoputenb Ha BoasHoH GaHe
npu teMnepatype (65—75) °C, NOCTOSHHO OCTOPOXHO nepemeiuusas. [o-
CYLIWBAIOT COpPOEHT B CywunbHOM wkady npu Temneparype (100—110) °C.

9.4. YHCTYIO KOJIOHKY 3aflOfHAIOT MPHUIrOTOBAEHHBIM COpOEHTOM, 3aKpe-
NHUB CJIOW HacaJKH Ha BbIXOJaX KOJOHKM TAMMOHAMM M3 CTEKJIOBOJIOKHA, yC-
TAHABJMBAIOT KOJIOHKY B TepMocTaT Xpomarorpada H, He MPUCOENHHAA K
IETEKTOpY, MPOAYBaIOT €€ ra3oM-HOCHTENEM a30TOM, MOCTENEHHO HarpeBas
Ha 50 °C yepe3 kaxasie 15 MuH, npy noctixkenru 200 °C KONOHKY BblIEp-
KMBAIOT B TeueHHe (8—10) 4, pacxon azora 2 am>/u.

9.5. Ycmanoenenue zpadyupoeouroi xapakmepucmuxu

MaccoBble KOHLEHTpalMH aueTajbAerdia, OKCHAAa 3THIEHAa M OKCHAA
NpoMnu/IeHa B BO3AyXe OMpelensioT MEeTodoM abCoNOTHON rpalyupOBKH MO
NAOWIAAAM ITHKOB.
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9.5.1. I'pamynpoBouHblii K03()HLUMEHT KOMMOHEHTa ONpeneNsfioT Mo
NOBEPOYHBIM [a30BBbIM CMECAM, COOTBETCTBYIOIUMM QHMANa3oHy H3MepeHHs
KOHLIEHTpaLHii o popmyne:

Ki = Ci /Si, (mr/m*) / MM, Trie
Ci — MaccoBas KOHLEHTPALHUA ONPENENAEMOr0 KOMIIOHEHTa B IOBEPOY-

Hoii ra3oBoii cMecH, Mr/m>;
. 2
Si ~ NIoWaab NUKa OTIpeeNIAEMOro KOMMOHEHTA, MM -

Tabnuua 2
Llixana noBepoOYHLIX ra3oBhIX cMeceii
Ne Konuenrpauus onpeaensemoro Conepxanue onpenensieMoro
W/n| BellecTBa B NOBEPOUHOH ra3oBoi BELIECTBA B XpoMmaTorpadupyeMom
cMecH, Mr/m’ o0beMe, MK
Oxcna 3THREHa
1 0,3 0,0012
2 0,6 0,0024
3 1,0 0,0040
4 1,8 0,0072
5 3,8 0,0152
6 5,0 0,0200
Okcun nponuieHa
1 0,3 0,0012
2 0,7 0,0028
3 0,9 0,0036
4 1,6 0,0064
5 3,5 0,0140
6 5,0 0,0200
Aueranpaerua
1 0,5 0,0020
2 2,1 0,0084
3 4,8 0,0192
4 6,5 0,0260
5 12,0 0,0480
6 20,0 0,0800
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Jins ycTaHOBN€HUs IpagyHMpPOBOYHBIX XapaKTePHCTHK NPOBOMAT HE Me-
Hee NMATH Mapaj/ieNbHbIX M3MepeHHH [UIA KaX IO KOHHEHTpPALUWH COrJacHO
Tabn. 2.

Iposepky rpanyHpoBOUHBIX KO3pGHLUMEHTOR MPOBOMAT HE peXe OAHO-
o pasa B KBapTa M NP H3IMCHEHHH YCITOBHi aHanu3a.

9.6. Ombop npob so3dyxa

Hccnenyemblit Bo3ayx OTOMpaloT B LENBHOCTEKISHHBIE IUMPHUbLI Ha
100 cM>, npenBapUTENEHO MPOKAYAB HX AHATM3UPYEMBIM BO3MyXoM (7—I10)
pa3s. B oaHoit Touke DOMKHO OBITH MOCNEAOBaTENbHO OTOGpaHO He MeHee
Tpex npob. OtobpaHHble MPobbl BO3XYXa COXPAHAIOTCA B FEPMETHYHO 3a-
KPbITOM CTEKJIAHHOM IuMpHLe S u.

10. BoinosiHeHHe H3MepeHUH

Ipo6st Bo3myxa nocae otGopa BIAEPKMUBAIOT NPHU KOMHATHOH Teme-
parype (20—30) mun. Boa npo6bl B XpoMmarorpau4eckyio KOJOHKY ocy-
WECTB/IAIOT C MOMOLIBIO ra3oBoOro KpaHa-unosaropa. Kpan-po3arop nponysa-
IOT He MeHee YeM AECATHKpaTHbIM 00beMOM Hcchenyemoro Bodayxa. Kosu-
4YeCTBEHHOE COAEpKaHHe BELUECTB ONpPEAEIAIOT, HCMOb3Ys MPEABAPHTEBLHO
YCTaHOBJIEHHbIE rPaflyHpOBOYHBIE XapPaKTEPUCTHKH.

11. O6pa6orka n odopm.ienHe pe3y IbTATOB H3IMEPEHHIH

11.1. KOMNOHEHTH BBIXOAAT B CJEHYIOWEH MOCNeAOBATENbHOCTH C

BPEMEHAMH YIEP)KHBAHHA:
aueranbaerua S Mux 20 ¢
OKCHA 3THIIeHa 6 MHH 15 ¢
okcHa nponuiexa 11 mun 10 ¢

11.2. Tlps OTCYTCTBMM aBTOMATH3UPOBAHHLIX CPeACTB 06paGoTKH Xpo-
Marorpamm Iuiowaab XxpoMarorpaguueckoro n¥ka ONpEneNAIoT KaK MpoM3-
BelleHHe BbICOTHI HA LUMPHHY MHMKa Ha CEpeMHE ero BhICOTh. BricoTy nuka
U3MEPAIOT JHHEHKOH (ueHa JeneHHa 1 MM), WWHPHHY — Jyno# (UeHa ACNEeHHA
0,1 mm). Ilpn pacuere nnowanu MHKa YYHTHIBAIOT MHOXHTENb LIKAlbl, HA
KOTOpO#i 3aMHcaH MuK.

MaccoBble KOHLEHTpauUMy aleTalbAerHia, OKCHAAa 3TH/IEHA, OKCHAa
nponuieHa B BO3AyXe MPOM3BOACTBEHHbIX MOMEUICHHA PACCUMTHIBAIOT 10
dopmyne:

Ci=Ki- SimMr/M>, roe
Ki — rpazynpOoBOYHbIH KO3 DHULMEHT onpeaesseMoi npuMecH, (Mr/ M) /M’
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. ™~ 2
Si — Ioans NuKa onpeaenseMoil MPUMecH, MM
[Ipy HanMuuM CPEeACTB aBTOMAaTH3UPOBaHHOI 06paboTkM Xpomato-

rpaMM, pacueTsl BEAYT 110 COOTBETCTBYIOLLEH KOMIBIOTEPHONH NporpaMmMe.

11.3. Ogpopmnenue pesynomamoe usmepenus

Pe3ynbTaThl KOMYECTBEHHOTO aHANK3a MPEACTABIAIOT B BHAE:
Ct A, mr /M, P=0,95, rne
A — XapaKTepUCTHKH MOTPELLHOCTH, 3HaY€HHs KOTOPbIX YKa3aHbl B Tabu. 3.

12. KoHTpoJib NOrpelIHOCTH METOAHKH
Tabnuua 3

XapaKkTepHCTHKH NOTPEITHOCTH H HOPMATHBbI ONEPATHBHOIO KOHTPOIS
nokasarteJieii kayecTsa pesyabratos KXA

Komnouentsi, | Morpewnocrs | Hopmatus | Hopmartus ome- Hopmarus
avanasons | KXA, A, Mr/M® | onepatisHOro | paTHBHOTO KOH- | onepaTuBHOro
H3MEPAEMBIX (P=0,95) | koHTpOs cXO- | TPOJS BOCHpO- KOHTpOJIS
KOHLICHTpaLu#, JHMOCTH, H3BOAMMOCTH, | To4HOCTH, K,
mr/m? d, mr/m? D, mr/m? mr/m® (P = 0,95)
(P =0,95,n=2)| (P =0,95, m=2)
Aueranpaerua | 0,015 +0,13C | 0,032 +0,07C | 0,03 +0,078C | 0,015+ 0,13C
0,5—20,0
Okcua stHnena | 0,015 +0,13C | 0,032 +0,07C | 0,03 +0,078C | 0,015+ 0,13C
0,3—5,0
Oxcun nponu- | 0,014 + 0,12C 0,026 + 0,069C | 0,030 + 0,074C | 0,014 +0,12C
nena 0,3—35,0

MeTpoiorH4ecK1e XxapakTepUCTUKU NMPHUBEEHbI B BHAE 3aBUCHMOCTH OT
3Ha4YEeHHA MACCOBO#H KOHLIEHTPALMH aHAIM3UPYEMOro KOMIIOHEHTa B npobe —
C (cpenHee apudpMeTHYECKOE 3HAYESHHE Pe3y/bTaTOB NapaiienbHbIX U3Mepe-
HHUH).

12.1. Onepamuensiit Konmponas cxooumocmu

O6pa3uamu 111 KOHTPOJIA ABJAIOTCA peaibHble Npo6bl BO3ayXa MAH Mo-
BepouHble rasoBble cMecH. IIpo6y aHaNIM3UPYIOT B TOUHOM COOTBETCTBUM C
NPONHKCHIO NaHHOH METOIHMKH, MOJy4as JBa pe3yabTaTa napajiebHbIX onpe-
IeNEHH, KOTOpble HE AO/KHBI OTIMYATBCA APYr OT APYra Ha BeJIHYHHY JO-
MyCKaeMbIX PacXOXIEHHH MEXAy pe3ynbTaTaMM MapaliieNbHbIX OnNpeaesne-
HHii d (HOpMaTHBa ONEPATHBHOrO KOHTPOJS CXOAMMOCTH).

|C,-C,|<d, rae
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C,, C, — pe3ynbTaThl napaiieabHbIX H3MEPEHHH MaccOBOH KOHLIEHTpa-
UMM KOMIOHEHTOB B aHANU3NpyeMOit npobe, mr/am>;

d — HOpMaTHB ONMEPAaTHBHOTO KOHTPOJA CXOAMMOCTH (IOMycKaemble
pacxoxIeHUs MeXIy pe3y/ibTaTaMH MapaienbHbIX onpeneneHuit oaHOH H
TOH ke npoGsl). 3Ha4EeHUA HOPMATHBA OMEPATMBHOrO KOHTPONA CXOAMMOCTH
(d) BbiyHcasAIOT, NOACTaBAAS 3HauUeHUA C B COOTBETCTBYIOLIEE BhIpAXKEHUE B
Taba. 3.

[Ipy npeBbllIEHHH HOPMATHBa OMEPATUBHOrO KOHTPOJA CXOAWMOCTH
9KCMEepUMEHT MOBTOPAIOT. [IpH NOBTOPHOM NPEBBILIEHAW YKa3aHHOrO HOP-
MaTuBa d BLIACHAIOT MPUYMHBI, MPHUBOAALLME K HEYNOBIETBOPHTEALHBIM pe-
3ynbTaTaM KOHTPOJIA, U YCTPaHAIOT UX.

12.2. Onepamugnsiii KoHmMpPobL 80CNPOU3IEOOUMOCTIU

O6pasuaMH 118 KOHTPOJIA ABNAIOTCA peaibHble NpoObl BO3Ayxa HAH No-
BepouHble ra3osble cMecH. [1poby aHaNH3HPYIOT B TOYHOM COOTBETCTBHHM C
NpOMHCBIO METOAMKH, MAKCMMAIbHO BapbUpPYA YCNOBHA NPOBENEHHA aHANH-
3a, T. €. NOTY4aloT [Ba Pe3y/bTaTa aHAIM3a B Pa3HbIX JaGOPaTOpHAX WIH B
olHOM nabopaTopHH, HO CAenaHHble ABYMA 1aGOpaHTaMu WIH OJHMM, HO B
pasHoe BpeMd. JIBa pe3ynbTaTa He JOMMKHBI OTJAMHYAThCA APYr OT ApYyra Ha
BEJIMYMHY NOMYCKAaeMbIX PacXOXAEHHH MEXAy pe3y/JbTaTaMM aHaiu3a, noJy-
YeHHBIX B YKa3aHHRIX ycnosuax D (HopmaTiBa onepaTHBHOro KOHTpOJS BOC-
NPOU3BOAUMOCTH).

| Cl—C2| <D, rae:
Ci=(C,+Cy)/2 C,=(Cy +Cy) /2, rme

C,, C,, C,, C,,— napannenbHsie onpeaeaeHus, noay4aemMble NepBbiM H
BTOpbIM JabOpaHTaMK COOTBETCTBEHHO (MM OnHUM 1a6OpaHTOM, HO B pa3-
Ho€ BpeMs).

D — HOpMAaTHB ONEPATHBHOrO KOHTPONS BOCAPOM3BOAMMOCTH (aomyc-
KaeMble pacxoXxIeHus Mexay pesysbratamu aHanusa C, u C, 04HOIt 1 To# ke
npo6sl). 3HaUe€HHS HOPMATHBa ONEPAaTHBHONO KOHTPOS BOCMPOU3BOAMMOCTH
D Bbiuucnsior, noacraenss 3HadeHne C B COOTBETCTBYHOLLEE BbipakeHHE B
Tabn. 3.

[Tpu npeBbilleHHH HOpMATHBA OMNEPATHBHOrO KOHTPOJA BOCMPOM3BO-
JMMOCTH 3KCIIEPUMEHT MOBTOPAIOT. [IpH MOBTOPHOM MpPEBbILIEHUH YKa3aH-
HOro HopMaTtuBa D BBIACHAIOT MPHYKHDI, MPUBOAALINE K HEYAOBAECTBOPH-
TENbHbIM pPe3y/bTaTaM KOHTPOJISA, U YCTPAHSAIOT HX.
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12.3. Onepamusnsiti Konmpoas mounocmu

O6pa3uaMu 4N OMEepaTHBHOTO KOHTPOAA TOYHOCTH pe3YJLTATOB aHa-
JIH3a ABJAIOTCA CMECH, aTTECTOBaHHbIE MO NpOLeaype NPUroTOBNEHH U ane-
KBaTHblE aHanu3upyeMbiM npoGam. OOpasiibl A% KOHTPOA AHANUIUPYIOT B
TOYHOM COOTBETCTBHH C NPOMHCHIO METOANKH.

[Mony4eHHbIH pe3yfETaT ONpPERENCHHS MAacCOBOH KOHLEHTPALUMH KOM-
MOHEHTOB B o6pa3ue wia koHTposs (C) He HOMKEeH OTNHYATBCA OT KOHLEH-
Tpauuu onpeaensemoro Bewectsa (Cy) B 3THX o0Opa3siiax Ha BEIMYHHY HOp-
MaTHBa ONepaTHBHOrO KOHTPOA TouHOCTH K, T. e.

lc,-cl<k

3Hauenus K BbI4HCIAIOT, MOACTaBNAR 3HaYeHue C B COOTBETCTBYIOLLEE
BbIpaxceHHe B Tab. 3.

Ecnu BBINONHAETCA BbilIEyKa3aHHOE COOTHOILEHHE, TO TOYHOCTH pe-
3yNbTaTOB aHalW3a MNPU3HAIOT ynosieTBOpHTENsHOH. I[Ipu mnpesbllIeHHH
HOPMAaTHBA OMEPATHBHOrO KOHTPONA TOYHOCTH IKCMEPUMEHT MOBTOPHIOT.
IIpu nOBTOpHOM NpEBBILICHHH YKa3aHHOro HopMaTHBa K BBIACHAIOT MpHyM-
Hbl, MPUBOJAIINE K HEYAOBICTBOPHTENLHBIM pe3yJibTaTaM KOHTPOJA, H YCT-
PaHAIOT HX.

IMepronuyHOCTb ONEPATHBHONO KOHTPOJIA HE pexe OJHOro pasa B KBap-
Tan.

13. HopMma 3aTpaT BpeMeHH HA aHAJIN3
Jns npoeeaeHus cepuu aHanu3os U3 3 npo6 tpebyercs 3 u.

Meroauyeckie ykazaHus pazpabotabl: Enuzaposoit A. I, YcTHHO-
Boit H. M. (LIJIOAO «Ka3aHbOPrcHHTE3Y).
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