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HAUMWOHANBbHBIW CTAHAOAPT POCCUWMCKOW OGEQEPALUMNU

BO30OYX PABOYEW 30HbI

OCHOBHbIe NonoxeHus no BbiGopy MeToAoB oTGOpa U aHanu3a npo6
Ha coepXaHue U30LUaHATOB B BO3ayXe

Workplace air. Guidelines for selecting analytical methods for sampling and analyzing
isocyanates in air

HOara BBegenna — 2010—12—01

1 O6nacTb NpUMeHeHus

OnpeageneHue n3oLuaHaToB, NPUCYTCTBYIOLWNX B BO3AyXe, ABNSIETCS COXHOW Nnpobnemoi. Beibop Han-
6onee noaxoasMx MmeToaoB oTbopa Npob 1 aHanu3a ANA OLEeHKU coaepXXaHus KOHKPETHOro n3oLumuaHaTa B
BO3Ayxe MoxeT OblTb 3aTpyAHUTENbHBLIM. B HacTosAweM cTaHgapTe yCTaHOBMEHbI OCHOBHbIE MOSIOXKEHUS,
BKIOYatoLwme obLLyo MHopMaLUMIo Mo nsoumnaHatam, Ux NPUMEHEHNIO B NPOMBILISIEHHOCTN, METOAUKaM UX
onpeaeneHus, a Taloke pykoBoAsime ykasaHus no Beibopy noagxoaaulero metoga otéopa npo6, npegHasHa-
YeHHble A4ns cneuuanncToB, paboTarowux B 0651acTM NPOMBILLNEHHOW FTUIMEHbI, pykoBoaUTENen N paboTHNKOB
npeanpuaTuia. B HacTosilem cTaHaapTe He paccMOTpeHbl BCe BOMPOCH! AeTasnbHOo, HO ANA CneuuanucTos,
paboTaoLwux B 0611aCT¥ NPOMBILLIIEHHON TMIMEeHbl, pykoBoanTenen n paboTHUKOB NPeanpuaTUiA, CBA3aHHbIX C
Ncronb3oBaHMEM U30LMaHaToOB, YKasaHbl crlydau, korga Heob6xoanmo obpaluaTte ocoboe BHUMaHUe Ha oT6op
Mpo6 1 OCHOBHbIE BONPOCHI, paccMaTpuBaemble nNpu Buibope MeToga otbopa Npob B KOHKPETHOW paboyen
3oHe. CTaHOapT Takke CoaepXnT pekoMeHaaLMm no noucky noapobHo HgpopMaLMmn No ONUCaHHLIM BhiLLE
BOrMpocam.

2 UsoumaHaTtbl

MN3oumaHaTel npefcTaBnsioT coboi coeanHerus, cogepxalyne oaHy unu Gonee yHKLUUOHAMBHBIX
rpynn —N=C=0, npucoegunHeHHbIX K MOIEKy e apoMaTUyeckoro unn anudaTtnyeckoro coegnHerus. Coeaun-
HeHuA, cogepalume HykneoubHbIe rpynmnbl C akTUBHLIM BOAOPOAOM, NIErko BCTYNatoT B peakLun ¢ nsouma-
HaTaMu, Kak c NepBUYHBLIMU, TaK 1 BTOPUYHLIMUA aMuHamMm — ¢ o6pasoBaHuem coeanHeHnin MOYeBUHEI, CIMPThI
1 cheHoNbl — ¢ 06pa3oBaHNEM YPETAHOBBIX COEAMHEHNA.

(o]
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H
a) Peakums co cnvptom ¢ 06pasoBaHMeM ypeTaHa
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R—N=C=0 + HN—R; —» R1—ril—C—lil—R3
|
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b) Peakuus ¢ aMmHom ¢ 06pa3oBaHneM MOYEBUHbI
R—N=C=0 + HlO — R4—NH; + CO,
¢) Peakuws ¢ Bogoli c o6pasoBaHneM COOTBETCTBYIOLLENO aMmHa

PucyHok 1 — Peakuum nsoumaHatoB

UspaHne opmunancHoe
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BospgeiicTBre M3oLMaHaTOB Ha paGOTHUKOB, KOTOPOE MOXET NPOSIBUTLCA B HapyLLeHNsaX paboTbl Abixa-
TebHbIX NYTEN U CeHCUBUNN3aL MM KOXXHOTO NOKPOBa, IBSETCA OAHON U3 OCHOBHBIX MPUYUH NpodeccnoHars-
Hol acTMel. [oaToMy M3oLMaHaThl OTHOCATCA K COEAUHEHUSAM C CaMbIMU HU3KUMIW NpedenbHO A0NYCTUMbIMM
YPOBHAMM NpodeccuoHanbHoro BoaaeiicTans '), koTopble pekomeHayeTca cobrioaaTth Bo UsbexaHue Heoboc-
HOBaHHOrO HaHeceHusi Bpeda 340POBbI0 UMM pucka 3aboneBaHusi. HeobxoamMMo KOHTpONMpoOBaTb NpUCy-
TCTBME W30UMAHATOB B BO34yXe B Tex Clny4asix, Korga OHW MOTyT BO3[4eMCTBOBAaTb Ha HesalMLEHHbIX
paboTHUKOB.

3 MpumeHeHMe N30LMaHATOB B NPOMbILINEHHOCTH

M3oumnaHaThl, coagepxalme ase unmnodonee pyHkumoHanbsHele NCO-rpynnbl, UICROMAbL3YHOT NpU Npon3Boa-
ctBe nonuypeTtaHos (MY). Hanbonee pacnpocTpaHeHHbIMI N3oLMaHaTamm, UCMonb3yeMbIMn NPy NPor3Boa-
CTBE 3NaCTUYHBIX U XKECTKMX MeHONONNypeTaHOB, ABMASITCS apoMaTiudeckie MeTuneHamdeHnngmmsounaHar
(MAW) n TonyongunsouunaHat (TAN). OCHOBHBIMU anudaTU4ecKUMmn nsoumaHaTaMmm, UCnosb3yeMbliMU, Kak
npaBuno, B MPOM3BOACTBE MOKPLITUA M 3MacTOMEpPOB, SABMSANTCS rekcametuneHaumsouunaHat (FAN) u
nsodpoporgumsoumarart (MPON).

B npoMBILLIEHHOCTU UCMOMb3YIOT, B OCHOBHOM, U30LMaHaThl TeXHUYeckoro copTa. B 6onblnHCTBE cry-
YaeB 3TU COeANHEHNA COCTOSAT U3 PasfUYHbIX MOHOMEPHBLIX U30LIMOHATOB U ONIUronsoLMaHaToB, cogepxallumnx
pasHoe Yncno PyHKLUMOHANBLHBIX FPYMM, U X YacTo HasbiBaoT NONMU3oLnaHaTaMu gUn3oLmaHaTHOro MoHoMe-
pa.Hanbonee4vactoucnonesyot TAW, cocToswwme N3 aByx nsomepos, 2,4-12,6-TAN. TexHudeckue MAWN, vac-
To HasblBaemble nonvmepHbimi MW (nMAN), npeacTaensioT cobol cmec MOHOMEpPHbIX usomepos MAU v

nonunsouMaHaToB 66nblUein MoneKkynsipHoin Maccoi. TexHuyeckue MW, npumeHsieMble Npy okpawvBaHUW
pacnbineneMm, obblvHO cogepxaT MeHee 1 % MoHoMepHoro M ¢ 0CHOBHbLIM KOMMOHEHTOM U30LMaHYpPaTOM
ran wvnu 6uypetom KON 1 ux onuromepamu. Opyrum cnocobomM nonyyeHUs NoMm3ounaHaToB ABNAETCA
peakumsi AW- U NONNMYHKUMOHaMBHBIX CMIUPTOB € U36LITKOM U30UMaHaTHEIX MONeKyn ¢ o6pasoBaHueM cMme-
cell hoprnonmmepoB nsoLmnaHaToB. PoprnonMmepbl He TOMbKO fyylle NoAaalTCA XMMudeckon nepepaboTke,
HO TakXke YMEHbLUaT PUCK BO3EANCTBUS NapoB U30LMAHATOB 3a CHET CHUKEHUS coaepXaHNA MOHOMEPOB B
coeUHEeHUN.

Tabnwnuya1— Npumepbl BUAOB AeATENbHOCTU/OTPACHEN NPOMbILLNEHHOCTH, e NPUMEHSIIOT n3oumaHaTbl W/unm oHu
obpaasytotes

Bua pestensHocTu / oTpacnb

NPOMBbILLNEHHOCTU

«XonogHasn» obpaboTka

«[lopsiyan» obpaboTtka

Astomobune-, kopabne-, camone-
TOCTpOEHNE, MPOU3BOACTBO Kernes-
HOAOPOXHBLIX COCTABOB

Mokpacka, 3anueka, repmeTnaa-
UusA, MOHTaX BETPO3alWUTHbIX 3Kpa-

HOB, KIenka, NpOU3BOACTBO
KOMMO3uUTOB, MpeccoBaHune obuBkM
KpbILLK, o6paboTka/M3roToeneHune

aKyCTUYecKux naHernen, obnmuoBka
nnargopm rpy3oB1KOB

Peska, cBapka, apobnexue, cHs-
THE BETPO3aLUMTHLIX 3KPaHOB, yaane-
HME aHTMKOPPO3MOHHOIO NOKPLITUSA

opranusaums gocyra

CTpoutenscTeo epmeTnsauuns, cknemsaHwe, no- O6paboTka MuHepanbHON BaThl,
Kpacka, JYekaHka, MoKpbITUe MOrioB M | CBapka apmatypbl, CBapka MegHbIX
CTEeH, U3ONAUMOHHBLIE M KpOBenbHble | Tpy6, yganeHuwe Kpacku, HaHeceHwe
pabotbl N30MAUMOHHOTO NOKPLITUA Ha TPYObI

Weennan NPOMBILLNEHHOCTb, lMpounaBoacTBO MONUypeTaHoBbLIX «MnameHHoe» NamuHMpoBaHue

maTtepuanos ansa obyeu, obopyaoea-
HUA N UHBEHTapA AndA CNOPTUBHbLIX
nnowaaok

ONeKTPOTEXHUKA U 3MEKTPOHUKA

YnakoeblBaHue,
InNTbe

CKneuneaHue,

Manka MOHTaXHbIX NNaTt, coeau-
HEHWe ONTUYECKUX BOMOKOH W JaKu-
POBaHHbIX NPOBOAOB, U30NUPOBaHUE
kabens, HarpeBaHne OakenuToBOMN
CMOfbl

1 . L
) JonycTumMbimM ypoBHAM npodeccroHanbHoro BosaencTens B Poccuiickon ®eaepaumm COOTBETCTBYIOT Npegerib-

HO gonycTumble koHuenTpauum (MOK).
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Bua pestenbHOCTM / OTpachb
NPOMBbILLIEHHOCTU

«XonogHan» obpaboTka

«lopsiwan» obpabortka

Mpon3BoacTBO KPacok

Mokpacka B o6pabaTbiBatowen
NMPOMbLILAEHHOCTH,  aBTomobunec-
TPOEHWUM U APYTroN NPOMBIWNEHHOCTU

YaaneHue Kpacok 1 Nakos Npy Ha-
rpeBaHum

NnteiiHoe Npou3BoacTBO

MarotoBneHne crepxHen xonoa-
HOro oTBepPXaeHuA

Mpoueccbl ¢ NPUMEHEHMEM TeX-
HONOIrMn ropAaYero oTBepXxgeHus, oT-
NNBKN co CTEPXHAMMU 7
pakyLwevHoro/pe4yHoro necka

Tunorpadpckoe geno

MarotoeneHne nevartHbIX Kpacok,
NnamMMHUpoBaHue

OTBepxaeHne, NnaMMHMPOBaHue

MuweBas NPOMbILLNEHHOCTb

YnakoBbiBaHue npoaykToe nuta-
HUA

3ameHa KOHBENEPOB, TEPMOCKIe-
MBaHWe YNakoBOUYHbIX MaTepnanoB

Mpou3soacTeO NNacTmacce

M3rotoeneHne neHomartepuanoe,
uTUHIOB gns aBTOMOBUNECTPOEHUSA

Pe3ka ropsden npoBONoKon

CTponTenbCTBO TOHHENEN U rop-
Hoe geno

YnnotHeHne u ykpennewue rop-
HbIX Nopoa

BoamoxHo camoBocnameHeHue

HepeBoobpaboTka U WU3roToBre-
Hue mebenu

MarotoBneHne KOMMO3NLMOHHBIX
OEepeBsiHHbIX NaHenewn, Ucnonb3oBa-
HUE KNeeB, NOKPbITUE NakoMm, obueka
1 Habueka meGenun, nokpacka

lMpeccoBaHne, BblKpauBaHue M
Bblpe3aHue, yganeHue Kpacok u na-
KOB MpY MOMOLUM MMCTONeTa-pachbi-
nurens Tennoro Bo3gyxa

MawwnHocTpoeHue

CkneunBatue, npoun3BoACTBO
anacToMepoB, NOKpacka, HaHeceHue
M3ONSILMOHHOIO MNOKPLITUA, HaHece-
HUe 3akpenuTenemn

BoccraHoBnenve v yaanexHue ma-
Tepuanos W3 nonvypetaHa Harpesa-
HUem

Mpon3eoacTBO GLITOBOM TEXHUKM

M3rotoBnenne xonoannbHUKOB W
MOpPO3WUNbHLIX Kamep (C u3onsumen
u3 1Y), nokpacka

MpoBepkn no obecneveHuto Ka-
4YeCTBa, PEMOHT U30NUPYIOLWEro crnos
MUHEpanbLHON BaTbl

MeauumHckoe obcnyxveaHue

MepeBasouHble paboTbl, Hanoxe-
Hue PUKCUPYIOLLMX MOBSI30K, NIOM6K-
poBaHvne 3y6oB, MWCNONb3oBaHWe
obopyaoBaHus

MoxapoTywenne

BosgevictBne Temnepatypbl Ha
MUHeparnbHylo BaTy, nonuypetaHbl U3
me6enu n BHyTpeHHen oTaenkm

4 UsoumaHaTbl B BO3ayxe

MaoumaHaTel B BO3ayxe paboyeit 30Hbl MOryT NpUCYTCTBOBATL Kak B ra3oo6pasHOM COCTOSIHUK, Tak U B
BMAae TBepabix YacTul. PacnpeaeneHue no chazam 3aBUCUT OT pU3NHECKNX CBOACTB U3oLMaHaTa 1 xapakrepa
NPOU3BOACTBEHHON AEATENLHOCTU, B pesynbTaTte KOTOPOW nsouuaHaThl BbIAENsoTca B Bo3ayX. [aBneHue
HacblLWeHHoro napa (Npu kKoMHaTHOW TemnepaType) MmoHomepos TAWU n AN goctatouHo ans Toro, 4Tobbl
coaepxaHue n3ounaHaToB B ra3006pasHOM COCTOAHMU B BO3AYXe NPEBLICUIIO NpeaeribHO A0NYCTUMbIE YPOB-
HU NpodpeccroHanbHOro BO3AEUCTBUS; TorAa kak Bcneacteve 6onee HA3KOro AaBieHUs HacbILEeHHOro napa
MAW, apayktos FAN v dopnonumepoB cogepkaHue U3ouMaHaToB B rasoobpasHOM COCTOSIHUM ByaeT Huxe
npeaenbHO AONYCTUMBIX YPOBHeN (Npu koMHaTHOW Temnepatype). Mpu npoussoacTBe asposonei coaepxa-
HUe U30LUMaHATOB B BO3AYXE MOXET NpeBLIWAaTh NpeAenbHo 40NYyCTUMbIE YPOBHU NPodeccnoHansHoro Bos-
OeNCTBMA aaxe Npu HASKOM AaBIIEHUN HacbiWeHHOro napa. BaseweHHble B BO3AYXe YacTuubl, Ha KOTOPbIX
aacop6upoBaHbl M3oUMaHaThl, Takke MOMyT coaepXaTb MONMONbLI U Apyrve coeAuHEeHUsl, KoTopble MOryT
BCTYNaTb B peakumto ¢ M3oLmMaHaTamu (23po30-b C BbICOKON PeaKUMOHHOM CMOCOBHOCTLIO).

TepMudeckas AecTpyKLMs NoNuypeTaHoB HaunHaeTca npyuTemnepatypax ot 150 °C go 200 °C c Bo3mox-
HbIM BblaeneHneM MOHOMEpPHBIX AMN30LMaHaToB, MOHOU3OLMaHaTOB, aMUHOMU3OLMAHATOB U aMUHOB, KakK B
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razoo6pasHoM COCTOSIHWAN, U B BUAE TBEPALIX YacTuLl. [pu HarpesaHWm NonMMepoB Ha OCHOBE MOYEBMWHbI, KaK 1
B Criyyae nonnypeTaHos, MOryT BbIAENATLCA U3oUMaHaThl, HO B nacropTe 6e30MacHOCTU MaTepuana MoxXeT
cogepXaTtbCsl HEAOCTaTOMHO WHMOpPMaLuMM Mo coeauHeHWsaM, KoTopble MOryT ofpasoBaTbcsl B Xode
TePMUYECKO AeCTPYKLNN.

5 Bbi6op MeToaa oT6opanpo6

5.1 O6wue nonoxeHus

BaxHo obecneunTb, 4Tobbl 0TOMpaemble Npobbl GbINM NpeacTaBUTeNbHBIMUA. XUMUK-aHanMTUK n/unm
crneunanncTel, paboTatoLine B 0611acT NpOMBbILLNEHHOW TMrMeHbI, AOIKHbBI y4UTbIBATh PU3NYECKOE COCTOSIHNE
nsounaHaTta(oB), KOTOPLIN MOXET NPUCYTCTBOBaTL B 0TOMpaemMoM Bo3ayxe. Hanpumep, nsoumaHaTt(bl) MOXeT
NpUCYTCTBOBaTL B BO3AyXe B BUAE NapoB U/UNW aspo3oneit, v Monekynbl n3oLuaHaTos MoryT copbuposatsb-
CAl HavacTuLax, HanpuMep, ApeBECHOM Nbinn. Bee BhilenepeyncrneHHoe Heo6xoanMmMo yunThiBaTh Npum Boibope
MeTo4a KOHTPOMSA coaepXXaHns N3oLnaHaToB Ha paboTHUKOB B paboyeil 30He.

MpuHuUMnbl 0T6opa Npob coeanHeHWI B razoobpazHOM COCTOSIHAM U B BuAe TBepAbIX HacTuL, oTnnyatotTca
apyr ot apyra. CoeanHeHus B ra3o06pa3HOM CoCTOSIHWM 0BbIYHO yNaBnuBatoT 3a cHeT Anddpyanum monekyn Ha
NOBEPXHOCTb TBEPAOTO UMK XUAKOTO BelLecTBa, Haxoaswerocsi B ycTpoictee ot6opa npo6. CoeguHeHus B
BMAE TBepAblX YacTUL, 06bIYHO YNaBNMBaoOT METOAOM (DULTPOBAHMS UM OCAXKAEHMS.

5.2 MponutaHHble PUNBLTPLI

[ns ynasnuBaHus nsoLmaHaToB 06bIYHO NCMONb3YIOT (hUNbTP, NPONUTaHHbIN AepUBaTUIUPYIOWUM pea-
reHToM. Taknum o6pas3om MoryT ObiTe 3hEKTUBHO YIOBMEHEl M30OLMaHaThl B ra3o0bpasHOM COCTOAHUM U
agcopbupoBaHHble Ha TBepablx YacTuuax. OgHako B HEKOTOPLIX Cryvasx Npw ynasnnBaHUM TBEPAbIX YacTuL,
MOXeT MPOU3OWUTU HenornHasa AgepusaTnsauuns peareHToM Us-3a NPUCYTCTBUS Ha YacTUuax Monekyn Apyrux
coeanHeHni. B aTom cnyyae akcTpakuus npob Ha MecTe cpasy nocne nx otéopa cnocobeTsyeT 60n1ee nonHoOMy
nepeBedeHno U3oLMaHaToOB B MPOM3BOAHbIE U CBOAUT K MUHUMYMY NpoBnemMsbl, CBA3aHHbIe C MeLlaloWwmMmn
coeauHeHusiMK. Ecnin dusuko-xummyecknin coctas oTbupaemoro Bo3gyxa HeussecTeH, To Npobbl oTbupaloT ¢
MCMNOMb30BaHNEM UMMNUHXepa C PacTBOPOM AepUBaTU3NPYIOLLEroc peareHTa, cneaomM 3a KoTopbiM YCTaHOBMEH
unsTp (M. 5.3). Mpur oT6ope Npob nsoumaHaToB B razoo6pasHOM COCTOSIHUM PEKOMEHAYETCA UCTIONb3oBaTh
UNbLTPLI, NPONUTaHHbLIE PAaCTBOPOM peareHTa.

5.3 UmnuHxkep (1 ounbTp)

OT60p NPo6 B MUHNATIOPHbIA UMIUHXEP, OGBIYHO UCMIONb3YEeMBbIil B 061acTU NPOMBILNEHHON TMrMeHbl, ©
pacTBOPOM peareHTa Ans AepusaTtmaalim, cnegomM 3a KOTOpeIM ycTaHoBNEeH PUnbTp, NPONUTaHHbIA pacTBo-
poM [3a ucknioueHnem gu-H-bytunamuHa (JBA)], no3BonseT ynasnMeath U3oLMaHaThl B razoobpasHom cocTo-
AHAM 1 B BuAe TBepAblx yactuy. Cogepxalive usoumaHaT 4acTUUbl pasMepoM MeHee 2 MKM, MNIIoXO
ynaBnuMBaroTCsa NMNNHXEPOM, HO addekTuBHO ynasnusatoTca unbtpom. (MNpumepamun yacTul, pasmepom
MeHee 2 MKM SIBNSH0TCA a3po30/IM CKOHAEHCUPOBaHHbLIX NapoB, obpasytoLumeca Nnpn oxnaxaeHun napos U3o-
LUnaHaToB, aspo3onn, obpasyrowmecss Npyu ropeHU/TepMnIeckoil AecTpPyKUMn N, B HEKOTOPOI CTeneHwu,
pacnblfisieMble Kpacku).

B cnyyasx, koraa prsnko-XMMMYECKUiA COCTaB BO34yXa HeM3BecTeH, KoMBUHauna uMnuHxep/ounsTp
siBnsieTca Hanbonee nogxoasuwen Ansa obecrneveHnsa adekTUBHOro yrnasnusaHua n agepusaTusaLn LUIMPOKo-
ro cnektpa msoumaHatoB. Ecnv npupoga aspo3ons U3BecTHa U B HEM MPUCYTCTBYET HesHaquTernbHasa Aons
YyacTuL paaMepoM MeHee 2 MKM, To 0T6op Npob MoxHO NpoBoauTb 6es punbTpa (ynpoweHHasa npoueaypa).
YnoBneHHble YacTuLbl pacTBOPSIOT 1 0bpabaTbiBaloT pacTBOPOM peareHTa AnNs AepusaTtnsauun.

OT60p NPob B UMNUHXEpPbI ABMSETCSA 3aTPYAHUTENbHBIM, U CYLLECTBYET PUCK NOSTOMKN UK yTeuku. Kpo-
Me TOro, PacTBOpPUTENM, UCTIONb3YeMble B UMMUHXEpaX, 4acTo NeTyumne (Takue Kak Tonyon), u3-3avero npoaorst-
XUTenbHOCTb oTBopa nNpob orpaHMyeHa, a B HenocpeACTBEHHON GnM30CTU OT yCTpoUCcTBa oTbopa npob
obpasytoTcs napel pactsopuTens. Mpu oT6ope Npob asapo3onel ¢ BLICOKON peakLUMOHHON CNOCOBHOCTLIO peKo-
MeHAyeTCcsl UICNonb30BaTh KOMBUHALMIO UMIUHXEP/PUNbLTP.

5.4 Tpy6ku c copGeHTOM

PaHee 6bINo NPUHATO UCNONL30BaTh HEBOMbLUYIO CTEKMAHHYHO LUMHAPUYECKYO TPYOKY, 3anofHEHHYIo
NHePTHbLIM MaTepunanom, Hanpumep CTEKObHbLIM MOPOLLKOM UM CTEKI10BaTOW, NponNUTaHHBIM AepuBaTUsnpy-
OLLMM peareHToM. ATOT cnoco® UCNOMb3yoT, B MEPBYIO ovepeab, Npu oTbope npob nsounaHaTos B NapoBon
dase. Mpn oT6ope Npob ¢ NoMoLLbLe TPYOKM ¢ COPBEHTOM, MPONUTaHHBIM PACTBOPOM peareHTa, HeobxoauMo
[0 TPyBKW nnu nocne Hee ycTaHoBUTb (OUNbTP, MPONUTaHHbIA peareHToM, Ans ynasnuBaHWs U3oumMaHaTos B
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I'a3006p83HOM COCTOSIHUM U B BUAE TBepAblx YacTuu,. [Ans achdekTuBHON AepuBaTusaLnm coaepxumoe pr6KI/I
HeobXo4MMOo 3KCcTparmpoBaTb Ccpasy Xe nocne oT6opa npob.

5.5 dunbTp-noByLLKa

YcTpoicTBo 0T6Opa Npob ¢ NOBYLLKOW COCTOUT U3 LUNMMHARUYECKON TPYOKU, Yepes KOTOPYH NPOoXoauT
BO34yX, NPU 3TOM MONEKYIbl COeAMHEHNI B ra3o06pasHOM COCTOAHUN AN dYHANPYIOT U3 MOTOKAa BO3AyXa K

CTeHKaM TPYOKM, MOKPbLITLIM peareHTOM, rae npouMcxoauTt ux agcopbumns. Bonblias yacTb cogepalynxcs B
noTOoKe BO3ayXa TBepAdblX YacTuL, NpoxXoauT Yepes MoByLIKY 6e3 NpensaTCTBUIA U yaBnvBaeTca Ha dunbTpe,
nponuTaHHOM peareHToM. Ecnn Ha BHYTpeHHUe cTeHKU TPpYBKU HaHeceH NoaxoasluiA 4epuBaTU3NPpYoLLniA
peareHT, KOTOPbIA BNOCNEACTBUAN aHann3npyroT, TO Takoe YCTPOUCTBO oTopa npob MoXHO UCMOoMNb3oBaTh A4S
pasgeneHns coeguHeHWn B Buae napos 1 TBepablx Yyactuy,. OgHako orpaHUYeHns, NpveBeaeHHbIe Bbiwe Ans
h1nNbTPOB, NPONUTaHHBIX peareHToM (5.2) B NpUCYTCTBUM a3p030I1el C BEICOKON peakLMOHHON CNOCOBHOCTbLIO,
cnpaseanunBbl U AN 3TOW MeTOAUKM.

5.6 OuddbysmoHHbIN 0TGOp Npo6

PUNbTP, KOTOPLIV NPOMUTaH peareHToM, UMK ApYroin abcopGupyrowmii MaTepruan noMeLLatoT Nocne Mem-
6paHbl unun anddysopa. MsoumaraTtbl B rasoobpasHom cocTosHUM anddyHANPYIOT ¢ onpeaeneHHoN ckopoc-
TbH0 B HaMNpaBneHun peareHTa. MpocToTa KOHCTPYKLMN AnddY3NMOHHOTO YCTpoicTBa 0TGopa Npo6 nossonaeT
MCNonb30OBaTh ero AN nHaMBMayansHoro otéopa nNpob, HO 3TU YCTPOUCTBA NPUMEHSIIOT TOMBbKO AN KOHTPONS
cofepXaHusi usoLmMaHaToB B napoobpasHoOM cocTosiHUM. HekoTopble cucTembl NaccuBHoro npobootéopa,
BbINOMHeHHbIe B BUAe 6eiakeB, NO3BONSAIOT MPOBOAUTL aHaNN3 Ha MecTe 0TGopa HenocpeACTBEHHO NO OKOH-
YaHun oT6opa npob. Mpu ncnones3osaHun Apyrux AnddysnoHHbIX ycTpocTe oTbopa npob TpebyeTcs nabopa-
TOPHbIA aHaNM3, aHanorMyHbIA aHanuay Npob, NonyYeHHbIX C NOMOLLLIO UMNUHKEpa U hunbTpa.

6 UsmepuTenbHble YCTPOUCTBA C HENOCPEeACTBEHHbLIM OTCYETOM NOKa3aHUN

CylecTBYOT pasnuyHble U3MmepuTesibHble YCTPOUCTBA C HEeNOCPEACTBEHHBIM OTCYETOM NokasaHuni, B
KOTOpPbIX BO34YX Npu 0T6ope Npob HenpepbIBHO BCTYNAET B KOHTAKT C peareHTOM, KOTOPLIM MPOonuTaHa bymax-
Has neHTa. [ony4YeHHbIR Ha NTeHTe LBeT CHUTLIBAETCA ONTUYECKUM YCTPONCTBOM UMM COXPaHSIeTCA B ero namsi-
™M Ans 6ygyuwero mssnedeHns. C NOMOLIbIO U3MEpPUTENbHBIX YCTPOUCTB ¢ ByMaxHOW NeHTOU MoryT 6biTb
nony4YeHbl MrHOBEHHbIE UMM AONTOBPEMEHHbIE NMPOMUIN IKCMO3ULIUA; 0QHAKO NPU 3TOM MOXET ObITb 3Hauu-
TeNbHOW HeonpeaeneHHOCTb u3mepeHuin. OBbIMHO YCTPOICTBA C HENOCPeACTBEHHLIM OTCHETOM MOKa3aHu
rpagyvpytoT Mo MOHOMEPY U MPUMEHSIIOT TOMNbKO ANsi KONMUMYECTBEHHOMo onpeaeneHus nsounaHaToB B napoob-
pPa3sHOM COCTOSIHUN, HO OHU He SIBNSIIOTCS CENEKTUBHBIMU U He NO3BONAT onpeaenaTb 0TAeNbHbIeE MOHOMEPbI,
ecnu nveeTcsl cCMecb coeanHeHUn. [inanasoH N3MepeHnii 3TUX YCTPOMCTB pasnuyeH, U ana HUX Heobxoauma
oTAenbHas rpagympoBKa no kaXkaoMy usoumaHaTy, Ho Bce OHM obnagatoT Tpebyemoli UyBCTBUTENBHOCTbLIO, T.€.
MO3BONSAIOT U3MEPATb CoAepXaHWe HUXe 3HaYeHWNA, COOTBETCTBYOLWMX NpeaesibHO AONYCTUMBIM YPOBHAM
npodpeccroHanbHOro Bo3gencTBna 1 yaAo6HbI B UCNOMb30BaHWUM.

Cnocob peructpaumm ¢ NUCrnofib3oBaHMeM ByMackHON NEHTBI NPUMEHANCA B paMKax pasfuyHbIX MeTOANK
Ans nonyveHns 6uICTPOro oTeeTa «4a/HeT» BO MHOMUX KPUTUYECKUX cUTyaumsxX. Hike npuseaeHbl HekoTopble
npuMepsl:

- MOpTaTUBHOE TOYEYHO-KONOPUCTUYECKOE YCTPOMCTBO aKTUBHOrO oT6opa npob, KOTOopoe MOXHO
NCMoNb30BaTh ASA U3MepeHUs codepkaHusl NapoB 1 KOMMYEeCTBEHHO onpeaensaTh YPOBHU COAePKaHUA KOH-
AeHC1pyeMbIX a3po3oneii nsoumaHaTos, Takux kak MAW, TAN unn N, go 1-10-12 (T.e.04HavacTb Ha TPUNNKU-
oH). AnsioT6opa npobbl KOHTPOSLHYIO KAPTY C BYMaXXHO NIEHTON, KOTOPas NPONUTaHa peareHToM, NOMeLLalT B
Aepxarerb M NponyckarT Yepes Hee B TeueHne 5 MuH Npoby Bo3ayxa n3secTHOro o6bema ¢ NOMOoLLbHo Npeasa-
puTenbHO oTkannbpoBaHHOro Hacoca. MHTEHCUBHOCTbL OKpacky NOMyYeHHOro LBETOBOIO MATHa NPAMO Npo-
nopLMoHanbHa cofepXaHuio u3oumaHaTa B napoobpasHoM cocTosiHuM. [MonydYyeHHoe MATHO BU3yanbHO
naeHTUMLMpyeTCa C MOMOLLBIO KoMMapaTopa, CoepXallero BblYMCnMTeNbHbIA BNoK, ¢ nocrneayrowei
BblAayvel nokasaHuin, obecneynsas oTCHET COAEPKAHNA B TPUMNTMOHHBIX AONAX;

- aunddyanoHHble BegKM BbIMYCKaKOTCHA CEPUAHO ANA KPaTKo- U AONTOBPEMEHHOMO MepCoHanbHOro KOH-
TPOnsA cofepXaHus HeKoTopbIX M3oumaHaToB. LiBeToBoe NATHO Ha AUddy3MOHHBIX Bergkax MoxeT BbiTb
NHTEPNPETUPOBaHO C NCMOMb30OBaHWEM BU3YarlibHbIX LIBETOBbLIX KOMNApaTOPOB UM ONTUYECKOrO AeHCUTOMET-
pa ansa nony4veHns 6onee BbICOKON TOYHOCTU U JOCTOBEPHOCTU. BhilenpuseaeHHan MHdopmMauns no nsmepu-
TeNbHbIM YCTPOUCTBaM € BYMaXKHOWM NEHTON Takke 0THOCUTCS U K AMddy3noHHBIM Geinaxam.

C nomoLLbto criekTpoMeTpa noHHoM noasmxkHocTu (CUIM) npoBoasT onepaTUBHEIA aHann3 Bosgyxa pabo-
Yeln 30Hbl; OAHAKO OH MPUrodeH TOSbKO AN KONMYECTBEHHOrO onpeaeneHnst coaepXaHus nsouMaHaTos B
napoobpasHOM COCTOSIHUMN.
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7 KpaTtkoe onucaHue YeTbipex NnaHupyeMbIX W/unv npuMeHsieMbIX METOA40B
ONsA B3BeLWeHHbIX B BO3AyXe U3oLuMaHaToB

7.1 MeToAauKa c ucnonb3oBaHUeM gU-H-0yTunaMmmuHa

NCO 17734-1") «AHann3 a30TopraHNYeckuX CoenuHeHuit B BO34yXe MeTOAOM XWAKOCTHOW XpomaTorpa-
dum 1 macc-cnexkTpomeTpum. HacTs 1. Onpeaenexme noLMaHaToB no X AUbYTUIaMUHOBLIM MPON3BOAHBIMY.

NCO 17734-22) «AHann3 a3oTopraHn4ecknx CoeanHeHui B BO34yXe MeTOAOM XUAKOCTHON XpoMaTor-
padun u macc-crnekTpomeTpun. Yactb 2. OnpeaeneHne aMMHOB U aMUHON3OLIMAHaTOB Mo UX AMBYyTUNaMmHo-
BbIM 1 3TUNXN0PdOPMNaTHLIM MPOU3BOAHBIMY .

YcTpoicTBo oT6opa Npob coctonT 13 nMnuHxepa ¢ pactsopom JBA B Tonyone, criegom 3a KoTopbiM
ycTaHoBneH hunbTp U3 cteknosonokHa. OTbop npob 6e3 pacTBOPUTENS NPOBOAAT C NMOMOLLLIO YCTPOWCTBA
oT6opa Npob, cocToALLero n3 TpybKn, BHyTPEHHNE CTEHKM KOTOPOW MOKPbITHI PUNBbTPYIOLIMM MatepuanoMm, n
Crnefom 3a KOTOPOM ycTaHoBMeH punbTp. PUnbTPbl NPONUTLIBAOT 3KBUMONAPHBIMU KonudecTsamu [BA n
YKCYCHOIA KUCTIOThI, YTO CHUXKaeT ncnapexue netydero [1I6A.

7.2 MeToguKa ¢ UCNOMb30BaHUEM ABYX (pUNbLTPOB

ASTM D5932-96 «CtangapTHeI MeToA onpeaenexus 2,4-tonyonaunsoumnanara (2,4-TAN) n 2,6-tony-
onauusoumanara (2,6-TAWN) B Bosayxe paboyeli 30HbI ¢ ucnonb3osaHnem 9-(N-meTunammHomeTun)-aHTpaLie-
Ha (MAMA)».

(Cm. Take ASTM D6561-00 CtaHaapTHLIN MeToA onpeaeneHns asposonein MOHOMePHOro U ofiMromep-
Horo rekcameTtuneHaumsounaHata (FAW) B Bo3dyxe paboyen 30HbI C UCMonb3oBaHNeM 1-(2-meTokcude-
Hun)nunepasvHa (MM) u ASTM D6562-00 «CraHgapTHeIA MeToa onpedeneHuss rasoobpasHoro
rekcametuneHgunsounaHata (FOW) B sosgyxe pabodeit 30HbI C uUcronb3osaHneM 9-(N-meTunammHome-
Tun)-aHTpaueHa (MAMA)». Cnegyrownin ctaHgapT HaxoauTea B cTaguy nogrotoskn: MCO 17736 «Bosgyx
paboyeit 30HbIl. OnpeaeneHne N3oLMaHaTOB B BO3AYXE C UCNOMb30BaHNEM YCTpolicTBa oT6opa npob ¢ AByMs
unbTPaMm 1 NocneayoLmMM aHannm3omMm MeTogoM XUAKOCTHON XpoMaTorpatumy.

YcTpoiictBo oTGopa Npob CoCcTOWUT M3 ABYX NOocrnefoBaTeribHO YCTAHOBMEHHbIX dunbTpos. Mepsbin
bunbTp M3 nonuteTpadTopaTuneHa (MTPI), KOTOPLI MeXaHUYECKU yNaBMBaeT B3BeLUEeHHbIe B BO3ayXe vac-
TUUbI, cpasy nocre oT6opa npob norpyxatot B pactsop MIM ana gepuBatusauun (CtTabunusaunm) Bcex ynos-
NeHHbIX  u3oumaHaToB. Brtopoi  cunbTp K3 cTeknoBonokHa (CB®), «koTopbld  nmponuTaH
9-(MeTunammHomMeTun)-aHTpaueHom (MAMA), yctaHasnueatoT nocne punstpa ns MTP3, u B Hem npoucxoaut
MrHOBEHHas AepuBaTU3aumna Bcex napoobpasHbiX U3oumaHaTos, NPUCYTCTBYIOLWMX B OTBUpaeMoM Bo3ayxe.
Kaku gpyrve MmeToabl ¢ UCNonNb3oBaHUeM (hunbTpos, AaHHLIN MeToA No3BonAeT 3chdeKTUBHO ynaBnueaTh U30-
uuaHaTbl BrazoobpasHom COCTOAHUM U B BUAE TBEPALIX YacTUL,; 0AHAKo NOckonbky nepebld hunstp (MTPI)He
nponuTaH peareHTOM ANa AepusaTusauun (ctabunusauum nsoumaHaToB), To nogobHoe ycTpoicTBo oTbopa
npo6 He cnegyeT UCNONbL30BaTb, €CMNIA CYLLECTBYET BEPOATHOCTb YNaBnMBaHNA U3 BO3AyXa UsouuaHaTos,
BCTYMaloLIMX B peakuuio ¢ ApyrumMn coeauHeHUsIMU, Hanpumep npu otbope Npob asposonent ¢ BLICOKOM
peakUMOHHOW cnocoBHOCTLIO U oT6ope Npob B TeHeHWe ANUTenbHBIX NepuoaoB BpeMEHN.

7.3 MeTogukac ucnonb3oBaHueM 1-(9-aHTpaLeHunMeTUn)nuNepasuHa

NIOSH «M3oumnanaThl, obwee cogepxanne (MAM): Metog 5525». Cnegyrowuii ctargapT HaxoauTca B
cragum noarotosku: UCO 177353) «Bosayx paboueit 30Hbl. OnpeaeneHmne obLLero coaepkaHus nsoumaHar-
HbIX FPYMM B BO3AyXe ¢ UCNOoNb3oBaHWeM peareHTa 1-(9-aHTpaueHunmeTun)nunepasunya (MAIM) ¢ nocneayto-
LLIMM aHanmM3om MeToA0M XUAKOCTHOW XpomaTorpadumy.

B saBMCMMOCTM OT cocTaBa OTOMpaeMoro Bosayxa YCTPOUCTBO oTBopa npo6 MoxeT cocTosTe U3
dunbTpa, NponuTaHHoro peareHToM MAT, umnuHkepa, coaepkallero pacteop MAM B 6yTunbeHsoaTe, Unu
UMnuHXepa ¢ pactBopom MAI, cnegom 3a KOTOpbIM YCTaHOBMEH UnbTP, NponuTaHHbIn peareHTom MATT.

7.4 MeTtoauka c ucnonb3oBaHueM 1-(2-meTokcudpeHun)nunepasunHa

NCO 1670249 KauecTso Boaayxa pabodeil 30Hbl. OnpeaeneHne obLIEro coaepkaHnsa N3oLmaHaTHbIX
rpynn opraHnMYecKkUX coeguHeHWA B BO3AyXe MeTOAOM >XWOKOCTHOW Xpomatorpadum ¢ UCMosb3oBaHUeMm
1-(2-meTokcndpeHnn)nunepasmHa.

R Ony6nukoeaH 2006-03-01. CooTBeTCTBYET HauuoHansHoMy ctaHaapTy Poccuiickon degepauymn TOCT P MCO
17734-1—2009.

2 Ony6nukoeaH 2006-03-01. CooTBETCTBYET HaUMoHarnsHOMy cTaHaapTy Poccuiickon deaepauum FOCT P UCO
17734-2—2009.

® Ony6nukosaH 2009-03-11.

4 Ony6nukoBaH 2007-12-15. CooTBeTCTBYET HaLMoHanbHoMmy cTaHaapTy Poccuiickon ®egepaummn TOCT P UCO
16702—2008.
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YcTponcTBO 0THopa Npob COCTOUT N3 UMNUHXKEpPa ¢ pacTBOpoMm 1-(2-MeTokcudpeHun)nunepasuHa (MMN) s
TONyone, criefoMm 3a KOTOPbIM YCTaHOBMNEH hunbTp, nponutaHHbIn MIN. OT60p Nnpo6 6e3 pacTBopUTEns NPOBOo-
AT ¢ Ncrnonb3oBaHneM hunbTpa U3 CTEKNOBOSIOKHA, NponuTaHHoro Mr1.

Tabnwuuya 2— Csoaka metogoB oT6opa u aHanmaa npo6 Ha copepxaHne u3oumnaHaToB

Mertopq ¢ ucnonbsosaHuem
MNpoueaypa
OBA wﬂiﬁ’; o5 MAI MM

OT60p npob

Pasgenenue no cdasam (napel/TBEPAbIE HaCcTULbI) — +3) — —

AdhdbekTMBHOE ynaenueaHue (YacTuLbl Manoro pasmepa) +b) +b) +b) +b)

BoamoxHocTb oT60pa npob 6e3 nmnunxepac) + + + +

MakcmmaneHas NpoaormkUTeNsLHOCTL oT6opa Npob (1) 0,25—89) 0,25 10 0,25—89)

TOYHbI aHanuna:

HeuasecTHble coeauHeHns (naeHTucbukaums)®) + +/- +/— +/-¢

CoeguHeHNsi C HU3KOW MONEKYNAPHOW Maccomn (Hanpwm- + +/- +/- + /-
mep, metnn NCO)?

HecTtabunbHble coegmHeHust + +9) + +

JleTyune coegnHeHus + +23) + +

YacTnubl 6onbLuoro pasmepa + +h) + +

AMUHOM3OLMaHaTbI + — — _

doprnonvmMepsl — — — -

NCO-rpynnbl (npsiMoe namepeHue) +) —e +) +K)

OueHka: +/- + +/- ¥

a) JleTyune a3po30ny, YroBMNeHHbIE NepBbIM UMBTPOM, MOTYT BbITh NMOTEPSIHLI HA BTOPOM. XOTA pasaencHme no
hasam He NpoucxoauT, NeTyyne usoumnaHaTsl obHapyXMBaTCHA Ha BTopoM cdunbtpe. MogobHeim 06pasom aktMeHble
MellaoLme coeamHeHns (Hanprumep, CnpTel) B OTAEMBHBIX CNyYasX MOryT B3auMOAeCTBOBATL C HEAePUBATU3OBAH-
HbIMM M3oLUMaHaTamMy Ha NepBOM UNbTPe daxe Npu KpaTkoBpeMeHHoM oTbope npob.

b) Bo Bcex MeTOANKaX KOHEYHbIN PUMbTP NPUMEHSIIOT A5 CHUKEHNSA NoTepb YacTul Manoro paamepa. flecopbumio
hunbTpa HeobXxoAMMO NPOBOANUTL Ha MecTe oTGopa Npob.

) MeToauku ¢ npuMeHeHneM dnnbTpoB Gonee yaoBHbI B MCMomnb3oBaHi. OHaKo NPOCKOK NapoB HEKOTOPbIX M30-
LMaHaToB C HU3KOW MOIEKynsipHON Maccol ByaeT MeHee BEPOSTEH NPU UCTIONb30BaHMM UMMMHXEPOB. MeToauka ¢ npu-
MEHEeHUeM ABYX DUINbTPOB — 3TO Yxe MeToavka 6e3 MCNoNb30BaHWUst UMMNMHXepa.

d} OT60p NPo6 B TEYEHUE HEMPOAOMKNTENBHOTO NEPVUOAA BPEMEHM XapaKTepeH AMH METOAMK C MPUMEHEHUEM UM-
nvHxepoB. OT60p Npob B TeYeHne NPOAOIKMTENBHOrO NEpUoAa BpeMeHW — Arsl METOAMK C UCMONb30BaHMeEM u-
nbTpa (6e3 umnuHxepa). Mpu NCNONb3OBaHUM HENETYYEro pacTBOpUTENs (kak B MeTode ¢ ucnonb3oBaHunem MATT)
oT60p Npob NpoBoAsT B Te4eHWe 6onee NpoacIKUTENBHOIO NEPUOAA BPEMEHHW, YEM B METOAMKaX C UCMONb3OBaHNEM
UMMUHXEpa C NeTy4YuM pacTBOpUTENEM.

8} MeToamkm ¢ ncrnonb3sosarvem MM u MAT 6binv paspaBoTaHbl Anst oNpegeneHns CoaepXaHns dyHKLMOHAMNBbHBIX
NCO-rpynn. Ecnu ananua MIM-npon3BogHbIX NPOBOASIT C UCTIONb30BaHWEM MacC-CNeKTPOMETPUYECKOro AeTeKTopa, To
MOryT BbITb UAEHTUDULUPOBaHbLI HEU3BECTHLIE coeauHeHusl. MeToguka ¢ MCnonb3oBaHWeM AByX hmnbTpoB Gbina pas-
paboTaHa gns onpeaeneHusi CoaepXXaHusi KOHKPETHLIX U30LMaHaToB.

) MeTunnaoumaHat n nsoumaHoBas KNCroTa MOryT BbITh NErko onpeaerneHsl ¢ ncnonb3osaHnem M npy Hanuumumn
pesepBHOro gpunbTpa.

¢} MeTop ¢ Mcronb3oBaHMeM ABYX UNbTPOB paspaboTaH Ansi KPaTKOCPOUHOro oT6opa npob ¢ sKCTpakuueit Ha
mecTe oT6opa u, Takum 06pa3om, NOAXOANT TONBKO ANsi TEX COeANHEHWI, KOTOPLIE CTaBUINBbHbI B TEHEHWe BCEro nepuo-
Aa ot6opa npo6.
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Okonyarue mabnuypsi 2

MeToa ¢ ucnonb3oBaHnem

Mpouenypa

ABYX
OBA AnbTpos MAM M

h) Qkerpakumio (aecopbumio) UNbTpa NPOBOAAT B YCNOBMSIX NPUMEHEHUS NS NPEAOTBPALLEHUS NOTEPb YacTuL
6onbworo pasmepa, cogepxawmx N3oLumaHaThl.

i} Metoamka c ucnonbsosanmem IGA ocHoBaHa Ha MPUMEHEHUM MACC-CIEKTPOMETPUM U UCTIONL30BaHUM NS rpa-
AyMpOBKW AEATEPUPOBaHHbIX BHYTPEHHUX CTaHAapToB.

) Npu unamepennn copepxanms NCO-rpynn ynbTpachmoneToBbii AeTEeKTop BbiAAeT MOCTOSHHbLIA CUrHaN Mo
MAT-npon3BogHbIM n3ouuaHaToB. BTopoi He3aBMCUMBIN AETEKTOP MOXeT ObiTb UCMONb30BaH Anst uaeHTudmKaLmm
M30UMaHaToB.

k) B meToauke ¢ ucnonbsosanmnem MI anst naeHTMUKaLMM U30LMAHATOB NPUMEHSTIOT [BA HE3aBUCUMBbIX IETEKTO-
pa (ynbTpaduoneToBbIv U AMeKTPoXuMuyeckuit). [lononHUTENbHO MOTyT 6bITh UCMONb30BaHbI MACC-CNIEKTPOMETPUYEC-
Kue AeTEKTOPbI NPY Hanmuum o6pasyoB CpaBHEHUS ANS UHAWBUAYANbHbLIX NPOU3BOAHbIX.

8 AHanus

CyliecTByeT psi METOA0B 1 MeTOAMK onpeaeneHuns coaepxaHna usounaHatos B npo6Gax sozayxa pa6o-

yeli 30Hbl. BonbLIas YacTb 3TUX METOAOB, BKNOYAsA KOHTPOIb CoAepXXaHUA U3oLUmnaHaToB B Bo3gyxe pabovei
30Hbl, YCTAHOBMNEHHLIX B ony6nukoBaHHbIX/paspabatbiBaeMblx cTaHaaptax MCO, ocHoBaHa Ha aepuBaTtusa-
LM C TOMOLLIbIO aMUHOBOIO peareHTa obpa3oBaHuna cTabunbHBIX HeneTyunx NPon3BoAHbIX MOYEBUHBI. Nocne
oT60opa Npob 1 BLINOHEHMS HECKONBLKUX 3TaMNoB 3KCTPaKLUU U/WAU NpeaBapuTenbHOro KOHUEHTPUpOBaHUA
NpoBoAsAT pazaeneHne NPon3BoAHbIX MOYEBUHBI METOAOM XUAKOCTHOW XpomaTtorpacduu. Ana o6HapyxeHus
NCNOMb3YOT yNbTpadnoneToBble, 3MEKTPOXUMNYECKNe, bryopecUueHTHbIe NN Macc-CnekTpoMeTpudeckne
aetekTopbl. MYMKN Npon3BogHbIX N30LIMaHaTOR Ka4eCTBEHHO MAEHTUMULIMPYIOT NO UX BpeMeHaM yAepKuBaHus,
cnexkTpam W/ OTHOLLEHUSAIM CUrHanoB OeTeKTOpOoB, a KoNin4yeCTBeHHOe onpenerieHne BbINOJTHAIOT No 3Ha4e-
HUAM NNoLwaaein Uiy BbICOT NMUKOB.

9 MewarLline BewecTBa

MsoumnaHaTel o6naaatoT BICOKOW peakLMOHHOW cnocoBHOCTho. Ecnin B Bo3ayxe NpUcyTCTBYOT coeau-
HeHUs, BCTyMatoL/e B peakuuio ¢ u3oLuaHaTamm, ToO OHU MOTyT BecTu cebs noaobHo AepusaTuampyoLemy
peareHTy, NPUBOASA K HETOMHBLIM pe3ynbTatam aHanmsa. K Takum coegMHeHNSIM OTHOCATCA NepBUYHbIE U BTO-
pUYHble aMUHBI, CNMPTEI, BOAA UK ApYrine coeguHeHUs ¢ akTMBHBIM BogopoaomM. Mpu oT6ope npob 6e3 ucnonb-
30BaHNA PacTBOPUTENS KOHKYpUpYOLLME peakunm MOryT okasaTb GOrbluee BNUSHAE, YeM Hanuyne Bnaru.
A3p030/1 C BLICOKOIN peaKLIMOHHOI cnocoBHOCTLIO cofiepaT coeIMHEeHUs, KOTopble MOryT BecTui cebsi nogo-
GHO [epUBaTU3MPYHOLLEMY peareHTy.

,El,pyrl/le coeinHeHnA, Takme Kak aHrngpuabl, MOTyT BCTyNaTh B peakunio C AepuBaTn3npyrownm peareH-
ToM. BelllecTBa, o6pasytolumecs B pesyrnbTaTte noao6HbIX peakLmnii, MoryT 6biTb OLLMBOYHO MPUHATEI 32 NPOU3-
BOOHbIE N30LUMaHATOB, YTO NpuBeaeT K 3aBblLUEeHUIO pe3ynbTaToB aHanuaa.

10 [pyrve acnekTtbl oT60paun aHanu3anpoo6

B nocnepgHue HeckonbKko NneT pocT NyGnukaLumii no otéopy npob nsoumaHaToB, MPUCYTCTBYOLLMX B BO3AY-
Xe, NPpUBEN K NyvweMy NOHUMaHNIC CBAAI3aHHbIX C 3TO TeMoi npobrem. Bo MHorux cnyvasx otéop npob sisnsieT-
ca 0oBblYHBIM W Gornee UNUM mMeHee MPOCTLIM B UcnonHeHun. OgHako OCTalTCsA HECKOMbKo NpobrneMHbIX
obnacTei, NpMepbl KOTOPLIX NPUBEAEHBI HUXE:

- KUCTUHHOE» coaepKaHWe HeKOTOPbIX MPOU3BOAHbLIX M30LUMAHATOB, He BCTYMNUBLUKX B peakunto (nony-
YeHHOe Ha OCHOBe AaHHbIX No TUTpoBaHuio [IBA), NNoxo cooTBeTCTBYET pesyrbTataM U3MepeHns coaepraHus
cB0OGOAHbLIX M30LMaHATOB, MOMYYEHHBIM C UCNOMb3OBaHMEM COOTBETCTBYIOLMX MeToAuK aHanusa. Ecnn
W3BECTHO, Kakne n3oLMaHaThl MPUCYTCTBYIOT B BO3JYXe, TO B CMELLEHHbIE OLIEHKU CoAepXKaHUin U3oLnaHaTos B
BO3QyXe MOXHO BHECTU MOMNpasku;
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- ecnu HeoGXoaMMO KOHTPOMUPOBAaTL BO3AyX paboyeit 30HbI, roe NPUMeHsITCA opnonnMMepsl, To
oT60p 6onbluoro o6bema Npobel hopnonMMepa MOXeT OKasaTbCA NONE3HLIM AMS BINOMHEHNA KONNYECTBEH-
HOrC onpeferneHna M3oUMaHaToB B aHanUTUYeckon nabopatopum.

11 [JononHuTtenbHaa UHpopMaumns

Xopoluee kayecTBO NpoayKLUMn Heobxoanmo ans obecneyeHus 6esonacHoro obpalleHns ¢ usoumaHaTa-
mun. UsmepeHus B Bo3ayxe paboueli 30HbI MOTYT faTb HETOUHbIE pe3ynbTaThl, ecrniv He Bbin1 NpoBeAeH NpeacTa-
BUTEMbHbIA OTOOp npob. BaxHO OUeHUTb BCe BO3MOXHbLIE TEXHOSIOrMYeckne MaplwpyTbl U BUAbI
NPOVU3BOACTBEHHON AeATenbHOCTU, rae ecTb BepOoATHOCTb MOABEPrHYTbCA BO3AEWCTBUIO U30LIMAHATOB,
HanpuMep peakoe Unu nepuoandeckoe obpalleHue ¢ usoumaHaTaMmm, o4UCTKa 060pyAOBaHUA, TEXHUYECKOe
obcnyxusaHue, HarpesaHue, 3anonHeHWe eMKocTel n3oumaHaTamu M T.n. He MeHee BaxHO oLeHUTL M OCO3Ha-
BaTb a¢hpeKTUBHOCTL cpeAcTB 0becneveHms 6esonacHoCTU, HanpPUMep YCTPONCTB 3aLUThl OPraHoB AbIXaHus,
KOHTPOIs BeHTUNALMKU 1 T.4. COOTBETCTBYIOLME UHAMBUAYaNbHBIE CPeACTBa 3allUThI, Takue Kak KOMBUHe3o-
Hbl, MepYaTkM 1 T. M., cnedyeT BCceraa Ucrnonb3osaTh Npu paboTe ¢ usoLmaHaTaMm Ana CHKEHWUA pucka Hera-
TUBHOrO BO3AEUCTBUSA Ha KOXY. [locne Bo3aeicTBUS M30LMaHATOB Ha KOXY pabOTHUKOB MOXET MPOU3OATH
CEeHCUBMNM3aLMs KOXKHOMO NOKPOBaA.

CyllecTByeT HeCKONbKO pasnuyHbIX MNOAXOAOB K OpraHvM3aunM KOHTPOMS coaepXaHua UsoLmaHaToB.
KoHTponb ¢ Lenbto noATBep>KAeHUsi COOTBETCTBMSA NofyyYaeMblX pe3ynbTaToB HaunoHanbHbIM A0NYCTUMBIM
YPOBHSIM nNpodyeccuoHanbHOro BO3AENCTBUA OObIMHO MNPOBOAAT C WCMOMb30OBaHUEM WHAUMBUAYallbHbIX
ycTpolicTB oT6opa npob. MamepeHus, Heobxogumele Ans cBeAeHUst K MUHUMYMY BO3AeNCTBUA (NpoBepKa BeH-
TUNALMA 1 T.N.), 0BBIYHO NPOBOAST B COMETAHUM C MHAMBUAYArNbHEIM U CTaLUOHapHBIM 0T6opomM nNpob. Ecnun
npupoaa Bo3AencTBUA Hen3BeCTHa UMW eCINN coAepKaHne NPoayKTOB TEPMUYECKON AeCTPYKLMN NGO aspo3o-
neli ¢ BbICOKOW peakLMOHHOM CNOCOBHOCTbLIO 3HaUNTENBHO, TO AN onpeaeneHus pasnMyHbIX BUAOB coeguHe-
HUWIA M3oLUMaHaTOB, NPUCYTCTBYIOLUMX B BO34yXe, MOryT noTpebosaTbcs 6onee cnoxHble metoAbl oT6opa n
aHanusa npo6. A3p030/K C BbICOKO peakLMOHHO CNoCOBHOCTLIO TakKe NpeacTasnaoT npobneMy ns-3a Bos-
MoHOro o6pasoBaHus pasHooGpasHbIX cCoeAUHEHWIA, B TOM YMCTie U30LaHaToB, ANA KOTOPLIX, CKopee BCero,
He cywecTBytoT obpasubl cpaBHeHus (Heobxogumble Ans aHanuaa). Onsa COTPyAHUKOB aHalMTUHECKOn
naGopaTopuu BaXHO MMeTb AOCTyn K nacrnopTy(am) GesonacHOCTU uaoumaHaTa(oB), C KOTOPLIM(M) UM
npeactout paboTats.

Ecnu oCHOBHbIe XapakTepucTUKU UCTOYHUKOB BO3MOXHBIX BblOENEeHW U3BECTHBI, TO OTOOPp U aHanu3
npo6 MoxeT BbITb ynpolleH. OaHako Npu BHECEHUM U3MEHEHWIA B NPOU3BOACTBEHHBIN NpoLiecc (Hanpumep,
NCMONb30BaHNe pasnUYHLIX COeANHEHNI, MOANMDUKaLMSA NPOM3BOACTBEHHON MMHUM U T.M.) MOryT noTpebo-
BaTbCA MOBTOPHbIE N3MEPEHNS.
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KntoueBble criosa: BO34yX, paGoqaﬂ 30Ha, n3ounaHatbl B BUAe NapoB, n3oUnaHaTtbl B BUAe TBepAblX YHacTul,
OCHOBHbI€ NOJIOXXeHUA, MeToAbl 0T60pa np06, NMIUHXeP, d)MJ'Ipr, MeToAbl aHannmsa
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