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HALWOHA/NDbHEBIW CTAHOAPT POCCUWNCKOW OSOEALEPALUMN

BO34YX PABOYEW 30HbI

OCHOBHble MOJIOXEHMNS MO BbIGOPY METOA0B 0TO6Opa M aHann3a npob
Ha cofepXaHue n3ounaHaToB B BO3AyXe

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

Jata BBegeHns — 2010—12—01

1 O6nactb NPUMEHEHUS

OnpegeneHue “30UMaHaTOB, NPUCYTCTBYIOWMX B BO3AyXe, SB/SETCA CMOXHOI npobremoii. BeiGop Hau-
6osiee NoAxoAsLMX MeToLoB 0T60pa NPo6 M aHanM3a A5 OLEHKU COAepKaHUs KOHKPeTHOro u3oumaHata B
BO3JyXe MOXET 6bITb 3aTPyAHUTENIbHLIM. B HACTOSLLEM CTaHAapTe YCTaHOB/IeHbl OCHOBHbIE MOJIOXEHNS!, BK/HO-
yaroLve 061y UHGoPMaLMI0 MO M3oLMaHaTaM, UxX NPYMEHEHIO B MPOMbILLIEHHOCTU, METOAMKaM VX onpege-
NIEHVs1. a TaKkKe PYKOBOAsLLME YKa3aHUsl Mo BbIGOPY NoAxoasiiero Metoga ot6opa npo6, npegHasHaueHHble Ans
CMeLnanncToB, paboTatoLyx B 06/1aCTU NPOMbILLIEHHO TMIMeHbl, pykoBoauTenel 1 paboTHUKOB NpeanpusTHii.
B HacTosiLemM cTaHapTe He PacCMOTPEHbI BCE BOMPOCHI AETa/IbHO, HO A/151 CNeLManucToB, paboTawLmx B 06-
NacTn NPOMBbILLNIEHHOl MUrMeHbl, pykoBoauTeneii n paboTHUKOB NPeanpuUsTUi, CBA3AHHbLIX C UCMO/b30BaHUEeM
“30LMaHaToOB, yKasaHbl C/lyyau, Korga HeobxoumMo obpatiate 0co60e BHUMaHWE Ha 0T60p Npo6 1 OCHOBHbIE
BOMPOCHI, paccmMaTpuBaemble Npy BbIGOpe MeToda oT6opa npo6 B KOHKPETHOI paGoueil 30He. CTaHAapT Takke
COAEPXWUT PeKOMEHAALMN NO NOUCKy NoAPO6HON HGOPMALIMK NO ONMUCAHHLIM BbILLE BOMPOCAM.

2 W3oumaHatbl

M3oumaHaTbl npeAcTaBnaioT co6oil coefMHEHUs, cofepxaline ofHY Wau Gonee oyHKLMOHATbHBIX
rpynn —N=C=0. NpucoeAMHEHHBLIX K MOMIEKY/IE apOMATUYECKOTO WU anndaTuyeckoro coegmHeHusi. Coeau-
HEeHUs. cogepxallne HykneodusbHble PYNMbl C akTUBHLIM BOLOPOAOM, SIEFKO BCTYNalT B peakuuu ¢ u3o-
LMaHaTaMu, Kak ¢ NepBUYHbIMW, Tak U BTOPUYHLIMU aMWHaMU — C 06pa30BaHNEM COEMHEHWI MOUYEBUHBI,
CMUPTbI U heHObl — C 06pa30BaHNEM YPETAHOBbIX COEAVHEHNIA.

(0]

H
a) Peakuus co cnupTom ¢ 06pa3oBaHMeMm ypeTaHa

b) Peakuns ¢ aMMHOM C 06pa3oBaHMEM MOYEBUHbI

"N=0=0 4HIO —» *1—»" +C°2
c) Peakuusa c Bofoli C 06pa3oBaHMeM COOTBETCTBYIOLLETO aMUHa

PucyHok 1 — Peakuuu nsoumnaHatos

M3paHue odunumansHoe
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Bo3gelicTBue mM3oumaHaToB Ha PaboTHMKOB, KOTOPOE MOXET NPOSBUTLCA B HapyLleHWsx paboTbl Abl-
XaTesnbHbIX NyTei 1 CeHCUBMNN3aLMN KOXHOTO NOKPOBA, ABMSETCA OAHON 13 OCHOBHBLIX NPUYMH Npodeccno-
HanbHOM acTMbl. [103TOMY M30ouMaHaTbl OTHOCATCS K COEAVHEHNAM C CaMbIMU HU3KUMU NpefAesnibHO [onyCTu-
MbIMU YPOBHSIMWU NPOGHEeCCUMOHANIbHOTO BO3AENCTBMAL), KOTOpble pekoMeHayeTcs cobnojaTe BO U3bexaHne
Heob0CHOBaHHOTO HaHeceHWs Bpefja 340POBbI0 WAM pucka 3abonesaHus. Heob6XoAMMO KOHTPO/MpOBaTb
npucyTCTBME M30LMAHATOB B BO3fyXe B TeX C/y4yasX, Korga OHW MOTyT BO3AelCTBOBAaTb Ha He3alMLEeHHbIX
paboTHUKOB.

3 MpumeHeHVe n3ounaHaToB B MPOMbILLIEHHOCTH

M3oumaHaTbl, cogepxalyme ase wam 6onee dyHKuMoHanbHble NCO-rpynnbl, UCNOMb3YOT NpU NPous-
BoAcTBe nonuypetaHos (MY). Hanbonee pacnpocTpaHeHHbIMU U3ouMaHaTamu, UCNob3yeMbIMU MPU NPoOu3-
BOACTBE 3/1aCTUUHbIX W XECTKMX NEHOMOMNYPETAHOB, ABMSIOTCA apoMaTtuyeckne MeTuneHaueHnNgun3oum-
aHaT (MAW) n TonyonaunsoumaHat (TAW). OCHOBHbIMU anudatmyecknmmn nsoLmaHaTaMm, UCNOAb3yeMbIMU,
Kak npasu/o, B NPOU3BOACTBE NMOKPbITUIA 1 3N1aCTOMEpPOB, ABNSAIOTCA rekcameTuneHgunsouymanart (F4N) n nso-
dpopoHanmnsoymaHat (MPON).

B nNpoMbILWNEHHOCTN UCNO/b3YOT B OCHOBHOM M30LMaHaTbl TEXHUYECKOro copTa. B 60nbLlIMHCTBE Chy-
Yyaes 3TN COeMHEHMNSA COCTOAT U3 Pas3INYHbIX MOHOMEPHbIX U30LMOHATOB U O/IMTOMU30LMaHaTOB, CoAepXalLnx
pasHoe YMcno PyHKUMOHANBHBIX FPYMN, U UX YacTO Ha3biBalOT NoauM3ouMaHaTaMu 4Un3oLmaHaTHOro MOHoO-
Mepa. Hanbonee yacto ncnonb3yT TAW. cocTosiLme 13 ABYX M30MeEPOB, 2,4- n 2.6-TAW. TexHuuyeckne MAN.
4acTo HasblBaeMble nommepHsiMm MAW (NMAW). npeactaBnsAoT co60i cMecU MOHOMEpPHbIX n3oMepos MAN
1 nonmm3oumaHaToB 66sbLIeli MONEKyIAPHOW Maccoi. TexHuueckme MW, npyMeHsieMble Npy oKpalnBaHum
pacnblfieHneM, 06bI4HO cogepxaT MeHee 1 % moHoMepHoro AV ¢ OCHOBHbLIM KOMMOHEHTOM U30oLMaHypaTomM
rav wywwm 6uypetom AN n ux onuromepamu. pyrum cnocob6om MoayvyeHUs noavMusoLmaHaToB SBSETCS
peakuusa av- unav nonndyHKLMOHabHbBIX CIPTOB C N36bITKOM M30LMaHaTHbIX MOIeKy/1 ¢ 06pa3oBaHneM cMe-
ceii hopnonmmepoB m3oumaHaToB. PopnoaMMepbl He TOMbKO Myydlle NoAAAITCA XMMUYeckoi nepepaboTke,
HO TakXe yMeHbLLalT PUCK BO3AENCTBMA NapoB M30LMaHaTOB 3a CYET CHMKEHUS COAepXaHMss MOHOMepPOoB B
COoefiHEeHNN.

Tabnuua 1 — [Mpumepbl BUAOBABATENbHOCTU/OTPACAEM NPOMBIWIEHHOCTH, FAe NPUMEHSIOT N3oLMaHaThbl W/UNU OHK
ob6pasytoTcs

Bua pestensHoctu lotpacns

«XonopHaa» o6paboTka «[opavyasa» obpaboTka
NPpoOMbIW NEMHOCT

ABTOMOGUNe-, kopabne-, camoneto- [lokpacka, 3anuBka, repmeTusauus, Peska, cBapka, ApobneHue, cHATue
CTpPOeHMe. MNPOM3BOACTBO XXEMEe3HO- MOHTaX BETPO3alUTHbIX 3KPaHOB, BETPO3AWMTHLIX 3KPAHOB, yAaneHune
[OPOXHbIX COCTaBOB Knenka, MpoM3BOACTBO KOMMO3UTOB, aHTUKOPPO3WOHHOTO MOKPbLITUS

npeccoBaHue 06MBKU KpbiwKn, obpa-

60TKa'N3roToBMEHNE  aKyCTUYECKUX

naHenei, o6nvuoBka nnatopm rpy-

30BUKOB

CTpouTenscTBo FepmeTu3aums, cknenBaHve, nokpac- O6paboTka MWHEpasbHON  BaThl,
Ka. YyekaHka, NoKpbITMe MOJIOe U CTeH, CBapka apmatypbl, CBapka MefHbIX
U30MIALMOHHbIE U KpOBEeSibHble pa- Tpy6, yAaneHue kpacku, HaHeceHue
60Tbl U30M1ALMOHHOIO NOKPLITUS Ha TPY6bI

LLiBeiiHas NPOMBbILW/IEHHOCTb, OpPraHn- npOVIBBO,qCTBO nosinypeTtaHoBbIX Ma- «MnameHHoe» NlaMUHUpoBaHune

3auus gocyra Tepnanos Ans 06yBu, 06opyfoBaHus
1 MHBEHTapsl AN CNOPTUBHLIX MJ/I10-
azoK
D/1eKTPOTEXHUKA W 3NEKTPOHMKA YnakoBbIBaHue, CKeMBaHue, uTbe Maiika MOHTaXHbIX M/aT, coegnHeHne

ONTUYECKUX BOMOKOH W JlaKMpOBaH-
HbIX NPOBOAOB, M30/IMPOBaHNE Kabe-
NS, HarpeBaHune 6akennToBO CMOSbI

11 lonycTUMbIM ypOBHAIM NpocheccnoHanbHoro Bo3geiictens B Poccuiickoit ®egepayuy coOOTBETCTBYIOT NpefesibHo
ponyctumble koHueHTpauuu (MAK).
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OkoHuaHve Tabnuubl 1

Bug, fesitenbHocTy / oTpacsis
MPOMBILLIEHHOCTU

MpoOU3BOACTBO KPACOK

JNlnTeiiHoe Npon3BOACTBO

Tunorpadyckoe geno

Mvwesas NPOMbILIEHHOCTb

Mpoun3soAcTBO naacTtmacc

CTpOMTENbCTBO TOHHENEN W ropHoe
aeno

[epeBoobpaboTka W W3roTOBEHNE
mebenu

MawunHocTpoeHue

Mpon3BoACTBO GLITOBOI TEXHUKM

MegaunumHckoe o6cnyxmBaHmne

MoxapoTylweHne

«XonogHasi» 06paboTka

Mokpacka B o6pabaTbiBatolLeli npo-
MbILW/IEHHOCTW.  aBTOMOGuNecTpoe-
HUW ¥ ApYroii NPOMBbILLNEHHOCTH

M3roToBneHne CTEPXHEN XOMOLHOTO
oTBepXAEHUs

M3roToBneHne nevyaTHbIX Kpacok, na-
MWHNpPOBaHNe

YnakoBbIBaHWEe NPOAYKTOB NUTaHUs
M3roToBneHvne neHomaTepuanoe. u-
TUHIOB A1 aBTOMOGUIECTPOEHNS

YNNoTHEHWE W YKpEensieHue TrOopHbIX
nopog,

M3rotoBneHne KOMMNO3ULMOHHBIX fAe-
peBSAHHbIX MaHesneil, ncnonb3oBaHne
Knees, NOKpbITWe nakom, o6uBka W
Habuska mebenu, nokpacka

CknevBaHue, Npou3BOACTBO 3/1aCTO-

MepoB. Mokpacka, HaHeceHue Wu30-
NAUNOHHOTO MOKPbLITUS, HaHeceHue
3akpenutenei

M3roToBneHne XonoauibHNKOB U MO-
po3unbHbIX kamep (c usonsuueii u3
MY). nokpacka

MepeBA30YHble paboTbl, HanoXeHue
uKcupyowmx noBsA30K, NIoM6Upo-
BaHMWe 3y60B, ucnosb3oBaHue 060-
pyAoBaHuA

4 W3oumaHaTbl B BO3gyxe
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«[opayas» obpabotca

YpaneHue Kpacok v 1akoB Npu Harpe-
BaHWn

I'Ipoueccm C NpUMeHeHnemM TexHO0-
M1 ropsayero oTBepXaeHus, OT/INBKU
CO CTEPXHAMU W pakyLleyHoro.'pey-
HOro necka

OTBep)K,quI/Ie, namMmuHmnposaHue

3ameHa KOHBeVIepOB, TepMockneunsa-
HHe ynakoBO4YHbIX MaTepunanos

Pe3ka ropsueii npoBookoi

Bo3MOXHO camoBocCniaMeHeHne

MpeccoBaHue, BbIKpamBaHue n Bbipe-
3aHue. yfasieHne Kpacok v 1akos npu
nomoLyM nucToneTa — pacnblauTens
TENIOr0 BO34yXa

BoccTaHoBieHue v yganeHue marepu-
anoB 13 nosinypetaHa HarpesaHuem

MpoBepku no o6ecneyeHuto Kaue-
CTBA. PEMOHT W30/IMPYIOLLEr0 C/losi
MUHepasbHoli BaTbl

BosgeiicTBue Temnepartypbl Ha MUHe-
panbHylo BaTy, nosimypetaHbl U3 Me-
6enun 1 BHyTPeHHel oTAenku

M3oumaHaTbl B Bo3gyxe paboyeil 30HbI MOTYT MPUCYTCTBOBATbL Kak B ra3006pa3HOM COCTOSIHUW, Tak U B
BUAe TBOPAbIX yacTul. Pacnpegenenne no gasam 3aBMCUT OT hr3nyecknx CBOMCTB M3oumaHaTa n xapakTe-
pa Npou3BOACTBEHHON AEATENbHOCTU, B pe3y/bTaTe KOTOPOW M3oumaHaTthbl BblAeNS0TCS B BO3ayX. JasneHune
HachbllLeHHOro napa (Npyv KOMHaTHOW TemnepaTtype) MoHomepoB TAW u FAW focTtaToyHO AnA TOro, YTo6bI
cofepxaHue n3oumaHaToB B ra3006pa3HOM COCTOSHMM B BO3AyXe NPeBbICM/I0 NpeAesibHO A0NYCTVMblE YPOB-
HU Npod)eccroHaNbHOro BO3AencTBnA: Torga Kak BcnefcTane 60nee HU3KOro AaB/ieHns HacbIWEeHHOro napa
MAW. agayktos AV n dhopnonnmepoB cogepxaHve n3ounaHaTtoB B ra3oobpasHOM COCTOSAHUWM ByAeT Huxe
npefenbHO 4ONYCTUMbIX YPOBHEN (NpW KOMHaTHOI Temnepatype). MNpu Npou3BOACTBE aapo3osieli cogepxa-
HVe n3ouMaHaToB B BO3AyXe MOXET NpesbllaTb NpefesibHo A0NYyCTUMbIE YPOBHU NPOeCcCroHasIbHOro BO3-
[elcTBUS faxe Npu HU3KOM AaBfIEHUM HACbILLEHHOro napa. B3BelleHHble B BO34yxe HacTULbl, Ha KOTOPbIX
afcopbupoBaHbl U3oumMaHaTbl, TakKe MOryT cofepxartb Moanonbl U pyrne coeiMHeHUs, KOTOpble MOryT BCTY-
naTtb B peakuuto ¢ n3oumaHatamu (a3apo3osib C BbICOKOW peakunoHHOl CMOCOGHOCTBIO).
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Tepmuyeckaa AeCTpyKuMs NosMypeTaHoB HauuMHaeTcs npu Temneparype ot 150 °C go 200 °C c BO3-
MOXHbIM BblA€/IEHNEM MOHOMEPHbIX AUN30LMaHaTOB, MOHOM30LMaHATOB, aM1UHOU30LMaHaTOB U aMUHOB, Kak
B ra3006pa3HOM COCTOSIHMM, TaK U B BUAE TBEPAbIX YacTul. [Npu HarpeBaHWM NOMMEPOB HAa OCHOBE MO4YEBU-
Hbl. KaK 1 B c/iydae noaimypeTtaHoB, MOTryT BblAeIATbCA U3oLUnaHaThl, HO B nacrnoprte 6e3onacHoCTH MaTtepuana
MOXeT cofepXaTbCs HefoCTaTOYHO MHpopMauuy No CoeAnHEHUAM, KOTOpble MOryT obpa3oBaTbCsa B X04e
TEepPMUYECKOW AecTpyKLmn.

5 Bbibop MeToga oT60pa Npobd
5.1 O6wure NoioxeHuns

BaxHo ob6ecneunTb, 4TO6bI OTGMPaeMble NPo6bl GbIIM NPeAcTaBUTE bHBIMUA. XUMUK-aHaIUTUK u/vnm
cneuvanucTel, paboTatwme B 067aCTM NPOMbILIAEHHON TUTMEHbI, AO/MKHbI YYUTbIBaTh (hrU3nM4eckoe cocTo-
siHMe n3oumaHaTa(oB). KOTOpPbIA MOXET NpucyTcTBOBaTb B OT6MpaemMoM Bo3ayxe. Hanpumep, usoumaHat(bl)
MOXeT MpUcyTCTBOBaTb B BO3AyXe B BuAe NapoB W/WAM a3po3osneil, Unv Mosekynbl n3ouuaHaToB MOryT cop-
6MpoBaTbCA Ha yacTuuax, Hanpumep, ApeBeCHON Nbinn. Bce BbilienepeyncieHHoe He06X04MMO YYnTbIBaTb
npu BbIGOpe MeToAa KOHTPO/IA COAEPXaHNs M3oLMaHaToB Ha paboTHUKOB B paboyeil 30He.

MpuHLMnbl 0T60pa NPo6 coeAMHEHNI B ra3006pa3HOM COCTOSIHUM 1 B BUAE TBEPAbIX YaCTUL, OT/IMYaKT-
ca apyr ot gpyra. CoeAvHeHns B ra3006pa3HOM COCTOSHUM 06bIYHO yNaBiMBalT 3a cyeT Audddy3numn Moiekyn
Ha NOBEPXHOCTb TBEPAOro WM XUAKOro BeLecTBa, HaxoAsLerocs B ycTpoiictee otéopa npo6. CoeanHeHus
B BUAE TBEpPAbIX YacTuL, 06bIYHO yNaBIMBaAKT METOAOM (PUNLTPOBAHUS UM OCAXKAEHUS.

5.2 MponuTaHHble MUNbTPbI

[nsa ynaBnuBaHus usoumaHaToB 06bI4HO UCNONb3YT ULTP, NPONUTaHHbI fepUBaTUSUPYIOLLMM pe-
areHToM. TakuM 06pasoM MOryT 6biTb 3DEKTUBHO YNOB/IEHbI U30LMaHaTbl B ra3006pa3HOM COCTOSHUM U
aficopbupoBaHHble Ha TBepAblx YacTuuax. OfHako B HEKOTOPbIX CAyYasx Npu yiaBaMBaHUV TBEPAbIX YacTul,
MOXeT NPOoM30TVN HENONHAS AepuBaTU3aLMa peareHTOM U3-3a NPUCYTCTBUSE HA YacTuLax Monekyn apyrux co-
e[IMHEHNA. B 3TOM clyyae aKcTpakums npob Ha MecTe cpasy nocse ux oTéopa cnoco6cTByeT 60n1ee NoSHOMY
nepeBefeHNo U3oLMaHaToB B NPOU3BOAHbIE U CBOAUT K MUHUMYMY MPOG/IEMbI, CBA3AHHbIE C MeLlalLWwmu
coefmHeHuaAMU. Ecnu ousnko-xnummyecknii coctaB oTbmMpaemoro Bosgyxa Heu3BecTeH, To NPo6bl 0TOMPaloT C
MCNoNb30BaHNEM MMMUHXEPA C PACTBOPOM AepVBaTU3NPYHIOLLET0 peareHTa, CNesoM 3a KOTOPbIM YCTaHOBEH
dunbTp (cM. 5.3). MNpy oT6Ope Npob n3ounaHaToB B ra3006pa3HOM COCTOSHUM PEKOMEHAYETCS UCMOMb30BaTh
oMNbTPbI, NPONUTaHHbIE PACTBOPOM peareHTa.

5.3 Nmnunxep (1 hunbTp)

OT60p NPO6 B MUHUATIOPHbLIV UMMMHXEP. 06bIYHO MCMOMb3YeMbl B 061aCTV NPOMbILLNIEHHON TUTNEHbI,
C pacTBOPOM peareHTa Ans gepuBaTu3auumn, cnefom 3a KOTOPbIM ycTaHOBAEH (hvnbTP, NPONUTaHHbLIA pac-
TBOPOM (3a MCK/IoYeHneM Aau-M-6ytunamuHa ([BA)), no3BonseT ynasnivmBaTb M3ouMaHaTbl B razoo6pasHom
COCTOSIHUM ¥ B BuAe TBepabix yactuu. Coepxalime nsoumaHaTt 4acTulbl pasMepoM MeHee 2 MKM. MJI0X0
yNaBnMBaAKOTCA UMMUHXEPOM. HO adhdekTUBHO ynasnusatoTcs dunbtpom. (Mpumepamu yvacTuy, pasMepom
MeHee 2 MKM AB/IAIOTCA a3p030/1M CKOHAEHCUPOBaHHbIX NapoB, 06pasytoLnecs nNpy oOXNaxAaeHnn napos n3o-
LuaHaToB. a3po30/n, 06pasytoLinecs npyu ropeHun/TepMnyeckoin 4ecTpykLumn, 1 B HEKOTOPOI CTeneHn pac-
nblNsiemMble Kpacku.)

B cnyuasx, korga m3nko-XMMUYECKUiA coCTaB BO3fyxa HeM3BeCTeH, KOMOMHaUMA UMMIuHxXep/punbtp
ABNSETCA Hambonee noaxoAsale A4na obecnevyeHns apheKTMBHOIO ynaBnvBaHUA 1 fepvBaTusaummn Wnpo-
KOro cnekTpa msouuaHaToB. Ecnv npupoga aspo3ossi M3BECTHA U B HEM MPUCYTCTBYET HE3HAUMTE bHasA foNA
yacTuL pa3mMepoM MeHee 2 MKM. TO 0T6op Npo6 MOXHO NpoBoAUTL 6e3 dannbTpa (YynpolweHHas npoueaypa).
YNoBneHHble YacTuLbl PacTBOPAIOT M 06pabaTtbiBaloT PAaCTBOPOM peareHTa ANna AepusaTusaumu.

OT60p NPO6 B UMNUHXEPbI ABNSAETCA 3aTPYAHUTENbHbLIM, U CYLLECTBYEeT PUCK NOIOMKM UK yTeuku. Kpo-
Me TOro, pacTBOPMTENU, UCMOMIb3yeMble B UMMUHXOpaX. YacTo fieTyune (Takme Kak Tonyos), n3-3a 4ero npo-
[OMKNTENBHOCTL 0TO6Opa NPo6 orpaHnyeHa, a B HenocpeacTBeHHOW 6/M30CTM OT YCTpoiicTBa oT6opa nNpob
ob6pasytoTcs napbl pacTBopuTens. MNpu oT6ope Npob aspo3osieit ¢ BbICOKOWN peakunoHHO CnoCo6GHOCTLI0 pe-
KOMeHAyeTCs MCM0/b30BaTb KOMOUHALMI0 UMNUHXeP/DUIbTp.
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5.4 Tpy6ku c copbeHTOM

PaHee 6b1710 MPUHATO NCNONb30BaTb HEOONbLLYIO CTEKASHHYIO LMANHAPUYECKYIO TPYOKY, 3an0ofHEHHYH0
MHEPTHbIM MaTepuasioM, HanpuMep CTEKO/IbHbIM MOPOLLKOM W/ CTEKN0BATOM, NPONUTAHHbIM AEPUBATU3NPY-
IOWMUM peareHToM. ITOT cnocob MCMonb3yoT B NepByl0 ovepeab Npu oT6ope nNpob n3ouvaHaToB B NapoBoi
thase. Mpu oT60pE NPO6 C NOMOLLLIO TPYOKM C COPOEHTOM, NPONUTAHHBLIM PACTBOPOM peareHTa, Heo6xoaumo
[0 TpyOKn nnm nocne Hee yCTaHOBUTL PULTP, NMPONUTaHHbLIN peareHToM, 4719 yNaBAvBaHua U30LMaHaToB B
ra3oo6pasHOM COCTOSIHUU 1 B BUAE TBEPAbIX YacTul. Ans adpheKTUBHON aepuBaTu3auumn cogepxummoe Tpy6-
KM HEO6X0AMMO 3KCTparnpoBaTtb cpasy Xe nocne otbopa npob.

5.5 dunbTp-nosyLKa

YcTpoiicTBo 0T60pa Npo6 C /IOBYLLKOM COCTOUT U3 LUAVHAPUYECKOW TPYOKU, Yepe3 KOTOPYH MPOXoauT
BO34yX, NPV 3TOM MOJIeKY/bl COeANHEHWNI B ra3006pa3HOM COCTOSIHUM AN DYHAUPYIOT U3 NOTOKA BO3ayXa K
CTEeHKaM Tpy6Ku, MOKPbITbLIM peareHToM, rae NpPoucxoauT ux agcopbuus. Bonblas YacTb cogepXalluuxcsa B
NnoToKe BO3A4yXxa TBEpPAbIX YacTuL, NPOXOAMUT Yepes NOBYLUKY 6€3 NpensaTCTBUIA 1 ynaBnnBaeTcs Ha uabTpe,
NpoONUTaHHOM peareHToM. EC/iM Ha BHYTPEHHME CTeHKM TPy6KM HaHeceH NOAXOAALMIA aepuBaTUanpytowuii
peareHT, KOTOpbIi BNOCNeACTBUM aHASIM3NPYIOT, TO Takoe YCTPoicTBO 0T60pa Npo6 MOXHO MCNONb30BaTb A/1st
pasgeneHus coeguHeHWn B BUAe napoB 1 TBepAbIX Yactuy,. OgHako orpaHnyeHusi, npuBefeHHble Bbille Ans
(hbTPOB, MPONUTAaHHbLIX peareHToM (5.2) B NPUCYTCTBUM a3p030Jieil C BbICOKO peakLMOHHO cnoco6HO-
CTbl0, CNpaBeaNBbI N AN 3TO METOAUKN.

5.6 Auddy3noHHbIR 0T60p Npob

®unbTp, KOTOPLIA NponMUTaH peareHToM, WaWM Apyroii abcopbupylowmii matepuan nomeLlatwT nocne
mMembpaHbl unu audcpysopa. M3oumaHatbl B razo06pasHOM COCTOSHUM AUDYHAUPYIOT C onpeAesieHHo
CKOPOCTbIO B Hanpas/ieHnn peareHTa. MpocTtoTa KOHCTPYKUMM Anddy3NOHHOro ycTpoiicTBa oTbopa npob no-
3BOJISIET MCMOMb30BaTb €0 4718 MHAMBUAYAIbHOTO 0T6opa Npo6, HO 3TV YCTPOCTBA MPUMEHSIIOT TONIbKO AN
KOHTPO/A COAEPXaHna n3oumaHaToB B NapoobpasHOM COCTOAHUN. HekoTopble crcTeMbl NacCMBHOTO Npo6o-
oT60pa. BbINOMHEHHbIE B BUAe GeifxeB, NO3BOMSAIOT NPOBOANTL aHa/IM3 Ha MecTe oTbopa HenocpeACcTBEHHO
No OKOHYaHuK oT6opa Npo6. Mpu Mcnob3oBaHUN APYrMX ANGY3NOHHbLIX YCTPOCTB 0T60pa Npob TpebyeTcs
nabopaTopHbIi aHanu3, aHanorM4YHbIN aHanu3y Npob, NoNyYeHHbIX C MOMOLLLIO UMMNVHXepa ¥ unbTpa.

6 |/|3MepVITe}'IbeIe yCTpOI7ICTBEi C HenocpeacCTtBeHHbIM OTCHETOM rnokasaHuii

CyLecTBYOT pas3/iuyHble M3MEpPUTESIbHbIE YCTPOWCTBA C HENOCPEACTBEHHbLIM OTCYHETOM MNOKa3aHui,
B KOTOpbIX BO34yX Mpv oT6ope Npo6 HenpepbiBHO BCTymaeT B KOHTaKT C peareHToM, KOTOpbIM nponutaHa
6ymMaxHas neHTa. MonyyeHHblil Ha NeHTe LBEeT CUYMTbIBAETCS ONTUYECKUM YCTPOCTBOM WM COXpaHseTcs B
ero namsaTu Ans 6yayuiero nssnedyeHus. C NOMOLLLI U3MEpPUTESbHBLIX YCTPOUCTB C BYMaxHO NeHTol MoryT
6bITb MOMy4YeHbl MTHOBEHHbIE WU AONTOBPEMEHHbIE NPOCOUAN 3KCMO3ULMKN; O4HAKO NPU 3TOM MOXET ObiTb
3HaUMTENbHON HeonpeaeneHHOCTb n3MepeHnii. OBbIYHO YCTPOACTBA C HEMNOCPEACTBEHHLIM OTCYHETOM MOKa-
3aHWli rpagyvpyroT N0 MOHOMEPY M NMPUMEHSIOT TOMbKO A/ KOJIMYECTBEHHOIO OnpejeneHns nsoumaHaToB B
napoo6pa3HOM COCTOSIHUW, HO OHU HE SAB/IAIOTCA CENEKTUBHLIMW U HE MO3BOJIAIOT ONpeaensTb OTAe/bHble
MOHOMEpbI, €C/IN UMEETCA CMeCb coeAnHeHui. lnanasoH U3IMepeHuin 3TUX YCTPOMNCTB pas/iMyeH, n A4S HUX
HeobxoAvMa oTAenbHan rpagympoBka Nno Kaxaomy m3oumaHaty, HO BCe OHW 061aaaloT Tpebyemoii YyBCTBM-
TENbHOCTLI. TO €CTb MO3BOMSAT U3MEPATb COAEPXKAHNE HUXKE 3HAYEHWUIA, COOTBETCTBYHOLLMX NPeAesbHO [0-
NyCTVMbIM YPOBHSIM NPOheCCUOHaNbHOT0 BO3A4ENCTBNS N YA06HbI B NCNO/Ib30BaHUN.

Cnoco6 perncTpauum ¢ UCnosib30BaHMEM BYMaXHON NEeHTbI NPUMEHSAICS B paMKkax pasnnyHbIX MeTOAMK
ONA nonyvyeHus 6bICTPOro oTBeTa «fa/HeT» BO MHOIMMX KPUTUYECKMX cuTyaumax. Hmke npusefeHbl HEKOTOpble
npumMepsbl.

- MopTaTtMBHOE TOYEYHO-KOSIOPUCTUUYECKOE YCTPOWCTBO aKTMBHOMO OTOGOpa MPo6, KOTOPOE MOXHO UC-
nonb3oBaTb A1 U3MEPEHUS COAEepXaHWA NapoB U KOIMYECTBEHHO OnpefeniaTb YPOBHU COAEPXaHUS KOH-
[JeHCcrpyeMbIX a3po3oseli nsoumnaHatos, Takux kak MOV, TAWN wam FAW. go 1 10 12 (TO ecTb 0f4Ha 4YacTb Ha
TpUAAnoH). Ans oT6opa Npobbl KOHTPOJSIbHYK KapTy C GYMaXKHOW NEHTOW, KoTopas nponvMTaHa peareHToM,
nomeLLarT B AepxaTenb W NponyckatwT yepe3 Hee B TeyeHMe 5 MUH Npoby BO3AyXa U3BECTHOro obbema
C MOMOLLbI0 NpeABapuUTesIbHO OTKaIMB6pOBaHHOro Hacoca. IHTEHCMBHOCTbL OKPaCKU MOJTyYEHHOTo LiBETOBOrO
NsTHa NPAMO NPOMNOpLMOHasbHa COAEPXaHMI0 n3oumaHaTa B napoobpasHoM cOCTOSHWMW. [onyyeHHoe NATHO
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BU3YyaslbHO UAEHTUPULMPYETCS C MOMOLLLI0 KOMNApaTopa, COAEPXALLEro BbIYUCUTESbHbIV 610K, C nocneay-
oLWen Bblaayeli nokasaHunii, obecneunBas oTCHET COAepPXaHUSA B TPU/IJIMOHHBIX OO/SIX:

- ondbdy3noHHbIe BelmKn BbIMYCKAOTCA CEPUIAHO A7 KPaTKO- M AO/ITOBPEMEHHOrO MepcoHaslbHOro
KOHTPO/IS COfepXaHna HeKOTOpbIX M3ouMaHaToB. LiBeToBoe NSATHO Ha ANddY3NOHHbIX 6elifkax MoXeT ObiTb
WHTEPMNPETUPOBAHO C UCMO/Ib30BAaHNEM BU3yasibHbIX LIBETOBbIX KOMNApaToOpoB WM ONTUYECKOro AEHCUTOME-
Tpa Aansa nosyyeHmss 60see BbICOKOM TOYHOCTM U fOCTOBEPHOCTU. BbiwenpuBegeHHas nHdgopmayms no n3me-
pUTESIbHBIM YCTPOCTBAM C BYMaXHOI NTEHTOI TakkKe OTHOCUTCA U K ANAY3NOHHbIM Geligkam.

C nomMouiblo cnekTpomMeTpa MoHHON noasmkHocTn (CUTM) NpoBOAAT onepaTuBHBIA aHanM3 BO3fyxa pa-
60ueii 30Hbl; 0AHAKO OH MPUrOAEH TOMbKO A/ KOSIMYECTBEHHOIO ONnpeAesieHUss COAePXaHNs M3oumaHaToB B
napoo6pa3HOM COCTOSHUN.

7 KpaTtkoe onucaHue 4eTbipex niaaHnpyembIx nnnn NMPUMEHAEMbIX METOA0B
ANA B3BELWEHHbLIX B BO3AyXe n3oymnaHatoB

7.1 MeToAuka ¢ UCNOMb30BaHMEM AU-M-byTunammHa

NCO 17734-11>AHanu3 a30oTopraHn4eckux cCoeIMHeEHW B BO3ayXe METOA0M XUAKOCTHON XpomaTorpa-
dhumn n macc-cnektpomeTpun. Yacte 1. OnpegeneHne n3oumMaHaTos no Ux gndyTuaaMMHOBBIM MPOU3BOAHBIM.

NCO 17734-22>«AHann3 a30TOPraHNYecKkMX COeJMHEHN B BO34yXe METOLOM XUAKOCTHOI XpoMaTorpa-
hum 1 macc-cnektpomeTpuun. YacTe 2. OnpegeneHne aMUHOB ¥ aMUHOM30LUMAHATOB Mo UX AMGYTUIaMUHO-
BbIM 1 3TUAXNOPAOPMUATHBIM NPON3BOAHBIMY.

YcTpoiictBo oT60pa Npob COCTOMT M3 UMNUHXepa ¢ pacTBopom [IBA B Tonyone, cnefom 3a KOTOpbIM
yCTaHOB/EH (UILTP U3 CTekNoBOMOKHA. OT60p Npob 6e3 pacTBOpUTENS MPOBOAAT C MOMOLLbLI YCTpoiicTBa
oT60pa Mpob, COCTOALWEro U3 TPyOKM, BHYTPEHHME CTEHKM KOTOPOW MOKPbIThl (QUALTPYIOLLMM MaTepuasiom
N cnepoM 3a KOTOpOW yCTaHOBAEH uabTp. PUnbTpbl NPONUTLIBAIOT IKBUMONSPHLIMK KonnuecTBamun ABA n
YKCYCHOI KMC/OTbI, YTO CHUXAET ucnapeHue netyyero [BA.

7.2 MeTofuka ¢ ncnosib3oBaHWeM ABYX (puabTPOB

ASTM D5932—96 «CTaHfapTHbIli MeTof onpefenexus 2,4-tonyonauusoumanata (2,4-TAN) n 2.6-To-
nyongumsounaHara (2,6-TAW) B Bo3gyxe pabouyeii 30HbI C UCMONb30oBaHUEM 3I-(M-meTunammHoMeTun)-
aHTpaueHa (MAMA)».

(Cm. Takke ASTM D6561—00 «CTaHAapTHbIi MeToA onpefesieHnst aspo3osieii MOHOMEPHOro U 0IUro-
MepHOro rekcameTunenguusoymnanarta (FAW) B Bo3gyxe paboueli 30HbI C UCNONb30BaHNeM 1-(2-meTokcude-
Hun)nunepasunHa (MM)» nASTM D6562—00 «CTaHAapTHbIA MeToA onpeaesnieHns ra3oobpasHoro rekcameTu-
neHgumsoumaHata (FAW) B Bo3ayxe paboueid 30HbI ¢ Ucnonb3oBaHnem 9-(bl-meTnnamrHoMeTUN>-aHTpaLeHa
(MAMA)». Cnepylowumii ctaHgapT HaxoauTcs B cTagum noarotoBku: MICO 17736 «Bo3gyx paboueil 30HbI.
OnpegenexHve n3oumaHaToB B BO3AyXe C MCNOJ/Ib30BaHNEM yCTpolicTBa oT6opa npob ¢ AByms unbTpamu un
nocnegyowmm aHasiM3oM MeTOA0M XMUAKOCTHO XxpoMaTtorpadounms.

YcTpolicTBO oT60pa Npo6 cocTouT M3 ABYX MOC/MefoBaTeflbHO YCTAHOBMEHHbIX (OWUAbTPOB. [lepBbliii
dunbTp 13 nonuteTpadTopatuneHa (MTP3I), KOTOPLI MEXaHNYECKN YiaB/IMBaET B3BELLEHHbIE B BO34yXe va-
CTuubl. cpasy nocsne otéopa npob norpyxatoT B pactsop Ml ansa gepmsatmsauuu (ctabunmsanmm) Bcex yios-
NIeHHbIX U3ounaHaToB. BTopoit onnbTp 13 cTeknoBosiokHa (CB®). koTopsblii nponutaH 3-(MeTuiaMmmHOMETUN)-
aHTpaueHom (MAMA), ycTaHaBnavBalT nocne dunbtpa m3 MNTPI. M B HEM MPOUCXOAUT MrHOBEHHas
AepuBaTtusaumsa Bcex napoobpasHbIX U3ouMaHaTos, NPUCYTCTBYIOLWMX B OTOUpaemMom Bo3gyxe. Kak u gpyrue
MeTOoAbl C UCMO/b30BaHMeM hWbTPOB, AaHHbI MeTog Nno3sBonseT adhMeKTUBHO ynaBnnBaTh n3oumaHaTsl B
ra3oobpasHoOM COCTOSHMM U B BUAE TBEPAbIX YACTULL: OAHAKO NOCKObKy nepsblii hunbTp (MTHI) He nponu-
TaH peareHToM Ans gepusarmsauum (ctabunusaumm nsoumaHaTos), To NoA06HOe ycTpoiicTBO 0T6opa Npob He
crieflyeT UCMOoNb30BaTh, €C/Y CYLLLECTBYET BEPOATHOCTL Y/1aBMBaHUA U3 BO3[yXa M30UMaHaToB, BCTyNaoLmnx
B peakuuio ¢ Apyrumun coegrHeHnammn, Hanpumep npy otéope npob aspo3osneit ¢ BbICOKOW peakLUoHHOW crno-
COBHOCTbLIO UK 0T6Ope NPo6 B TeueHre ANNTENbHbIX NepuoaoB BPEMEHMN.

Ony6nukoBaH 2006-03-01. CooTBeTCTBYyeT HauuoHanbHOMY cTaHgapTy Poccwuiickoii ®epepauymn [OCT
P NCO 17734-1—2009.

2) Ony6nukoBaH 2006-03-01. CooTBeTCTBYeT HauuWoHanbHOMY cTaHaapTy Poccuiickoli ®epepauun TOCT
P NCO 17734-2—2009.
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7.3 MeToauka ¢ ucnonb3oBaHunem 1-(9-aHTpaLeHUAMOTUA)NMNepasnHa

NIOSH «W3oumnaHaTthl, obuiee cogepxanve (MAM): MeTog 5525». Cnegyowmnii cTaHgapT Haxo4uTcs B
cTtagun nogrotoeku: MCO 177351»«Bo3gyx pabouyeli 30Hbl. OnpegenexHne obLiero cogepxaHns msoumaHart-
HbIX TPyNn B BO3Zyxe C UCNoMb30BaHueM peareHTa 1-(9-aHTpaueHunmeTtun)nunepasnHa (MAM) ¢ nocneanyto-

LM aHanIM3oM MeTOA0M XUAKOCTHOW Xpomatorpachmmn».

B 3aBMCMMOCTM OT cocTaBa 0T6MpaeMoro Bosayxa YCTpOCTBO oT6opa Npo6 MOXET COCTOSATb M3 hunb-
Tpa. nponutaHHoro peareHToM MATI. umnuHxepa, cogepxallero pactsop MAI B 6yTunbeH3oare, Uan UMNUH-
Xepa ¢ pactsopoM MAT, cnegom 3a KOTOpbIM YCTaHOB/IEH (DUNLTP, NPONUTaHHBIA peareHTom MAT.

7.4 MeTopguka ¢ ucnonb3oBaHuem 1-(2-meTtokcudpeHnn)nunepasnHa

NCO 167022>«KauecTBo Bo3ayxa pabouyeli 30Hbl. OnpefesieHne 06Lero cogepXaHus n3oumaHaTHbIX
rpynn OopraHnyYecknux COefAVHEHU B BO3dyxe MeTOAOM XWMAKOCTHONM xpomartorpaduv C MCNosb30BaHWEM
1-(2-meToKcndpeHnn)nMnepasnuHa».

YcTpoiicTBO 0T60pa Npo6 COCTOUT M3 UMMUHXEpPa C pacTBopoM 1-(2-meTokcudpeHun)nmunepasuHa (M)
B TONyOne, CAefoM 3a KOTOPbIM YCTaHOB/IEH hunbTp, NnponutaHHbii MIM. OT60p Npo6 6e3 pacTBopuTensa npo-
BOAAT C MCNONb30BaHMeM hunbTpa U3 CTEKI0BOIOKHA, NPONMTaHHOro M.

Ta6nuya 2 — CBOAKa METOAOB OT60pA M aHaM3a Npob Ha CoaepXaHue M3oLnaHaToB

MeTog ¢ 1cnosb3oBaHMem

Mpoueaypa 1BA ABy* MATT .
chunbTpoB

OT60p Npo6
PasgeneHue no chasam (napbl/TBEPAbIE YACTULbI) _ _ —
AhhekTuBHOE yNnaBnnBaHme (4acTulibl Masoro pasmepa) +b) +b) +b) +b>
Bo3MoxHoCTb 0T60pa nNpob 6e3 nmnuHxepad - + + +
MakcumanbHas nNpoAo/HKMTENBHOCTL 0T60pa Npob (4) 0.25—8d> 0.25 10 0,25—8i1l
TOuHbIli aHanuns:
HewnssecTHble coeanHeHns (MaeHTudmkaumna)®* + “ - * - + /0>
CoefiHeHNA C HU3KOI MONeKyNspHO Maccoii (Hanpumep, me- + +/- +/- .-
Tun NCO/>
HecTabunbHble coefnHeHns . +9> . .
NleTyune coefuHeHNA + n> + N
YacTtuybl 60nbLIOr0 pasmepa . +h> . +
AMunHoMn3oumaHatbl + _ — —
dopnonumepsbl — _ — —
NCO-rpynnbl (NpsMoe n3mepeHune) +1) _») +5) +K)
OueHka: L + vl .

a> JleTyune aspo3onun, ynoBneHHbIe NEPBbIM (UNLTPOM, MOTYT ObrTb NOTEPSIHLI HA BTOPOM. XOTSI paszgesneHne no
haszam He NpouCXoauT, NeTyune n3oumaHaTbl 0GHaPYXMBAOTCS Ha BTOPOM (huibTpe. MoA06HbIM 06pa3oM akTUBHbIE
MellawLne CoeanHeHust (Hanpumep, CNMpThl) B OTAE/NbHBIX CIyYasax MOryT B3auMogelicTBOBaTL C HEeAEPVUBATN30BaH-
HbIMUW M30UMaHaTaMM Ha NepBoM puIbTPe Aaxe Npu KpaTkoBpeMeHHOM 0T6ope Npob.

.+ BO BCEX METOAMKAX KOHEYHbI (hMNbTP NPUMEHSIIOT 418 CHUXKEHUS MOTEPb YacTul, Masnoro pasmepa. Jecop6-
uuo ounbTpa Heo6xo4MMO NPOBOANTL HA MecTe oT6opa nNpob.

1>0ny6nunkosaH 2009-03-11.

2* Ony6nukoBaH 2007-12-15. CooTBeTCTBYeT HaLuoHanbHOMY cTaHfapTy Poccuiickoli ®epepauun [OCT
P NCO 16702—2008.
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OKoH4aHve Tabnuubl 2

c>MeToaukn ¢ npuMeHeHneM unbTpoB 6o0siee yAo6HbI B UCMOb30BaHNM. OfHAKo NPOCKOK NapoB HEKOTOPbIX
n30LMaHaToB C HU3KO MONekynsapHoii Maccoli 6yfeT MeHee BEPOSiTEH NPW UCMOb30BaHNN UMIMHXEPOB. MeToavkKa ¢
npuMeHeHneMm AByX hunbTPOB — 3TO yxe MeTofuka 6e3 NCNoNb30BaHNA UMNNHXepa.

d| OT60p NPo6 B TeYeHMe HENPOAO/IKUTENILHOIO Nepuoja BPEMEHW XapaKTepeH A1 MeTOAUK C NpUMeHeHneM
UMnMHxXepoB. OT60p MPo6 B TeYeHWe MPOAO/KMTENbHOrO nepuoja BPEMEHW — ANA MEeTOAWK C WCMONb30BaHUeM
dunbTpa (6e3 nmnuHxepa). Npu MCNoNbL30BaHUN HeneTy4yero pactsoputens (kak B MeTofe ¢ ucnonb3oaHnem MAIM)
0T60p NPO6 NPOBOAAT B TeyeHne 60/1ee NPOAO/KUTENLHOrO Nepnoja BpeMeHu, Yem B MeTOAMKax C UCMNO/Ib30BaHNEM
UMMAVHXepa C IeTy4Yum pacTBOpUTEsNEM.

MeTtogukn ¢ ucnonb3osaHnem MM n MAJ 6binn pa3paboTaHbl 415 ONpefeneHns coaepxaHma pyHKUnoHanb-
HbIx NCO-rpynn. Ecnn aHanu3 MIM-npon3BofHbIX MPOBOAAT C WCMNOMb30BAHMEM MacC-C/IEKTPOMETPUYECKOrO feTek-
TOopa. TO MOryT 6bITb UAEHTUMULNPOBAHbI HEN3BECTHbIE COeiMHEHNA. MeToAnKa ¢ UCNO/Ib30BaHNEM ABYX (PUNbTPOB
6blna paspaboTaHa Ans onpefeneHust CogepxaHns KOHKPeTHbIX n3ounaHaToB.

A MeTunusoumnaHaT 1 naoLmaHoBas KMCa0Ta MoryT ObiTb IETKO onpefeneHbl ¢ ncnosnb3osaHvem MM npy Hannymm
pesepBHOro unbTpa.

9) MeTog ¢ ucnonb3oBaHWeM AByx (UNbLTPOB pa3paboTaH ANA KpaTKOCPOUYHOro otéopa Npob C akcTpakuuei Ha
MecTe oT6opa U. TakuMm 06pa3om, NoAXOAUT TONLKO ANA TEX COEUHEHNI, KOTopble CTabubHbl B TEYEHWEe BCero nepu-
opa otbopa npob.

h) 3kcTpakuyuio (aecopbumio) hunbTpa NPOBOAAT B YC/I0BUAX NPUMEHEHUA ANA NPefoTBPpaLLEHNs NOTEPb YacTuL,
60/1bLIOr0 pasmepa, cogepxalimx nsoymaHatsl.

® MeToauka c ncnonb3obaHvem [IBA ocHoBaHa Ha MPUMEHEHUN MacC-CNexTPoOMeTpUM U MCNOb30BaHUN A4S rpa-
AYVPOBKU ABATEPUPOBAHHbIX BHYTPEHHUX CTAHAAPTOB.

M MNpu nsmepeHun coaepxanns NCO-rpynn ynbTpaduoneTosblii AeTeKTop BbigaeT MOCTOSHHbIA curHan no
MATM-Npon3BOAHBIM M30LMaHATOB. BTOpoli He3aBUCUMbI AeTeKTOp MOXeT 6biTb MCMNONb30BaH ANA WAEHTUdMKaLum
130LM1aHaToB.

B meToavke c ucnonb3osaHnem MM ana ngeHTndukaymm n3oumaHaTos NPYUMEHSAIOT Ba HE3aBUCUMBbIX leTekTopa
(ynbTpacunoneToBblii N 3NEKTPOXUMUYECKUNIA). [JONONHNTENBbHO MOTYT 6bIThb NCNO/b30BaHbI Macc-CNeKkTpoMeTpuyeckne
AEeTeKTOpbl NPU HaMummn o06pasLoB CpaBHEHNA ANA UHAWBUAYAbHBIX MPOU3BOAHbIX.

8 AHa/IM3

CylecTByeT paj MeTOA0B U METOAVK ONpeAenieHns cogepxaHuns nsoumaHaTos B npobax Bo3gyxa pabo-
yeii 30HbI. B6bLWIAnA YacTb 3TUX METOLO0B, BK/OYAs KOHTPO/Ib COAEPXAHUS U30LMaHaTOB B BO3fyxe paboyei
30HbI, YCTAHOB/IEHHBIX B OMy6/MKOBaHHbIX/paspabaTbiBaeMbix ctaHfapTax MICO, ocHoBaHa Ha gepusartusa-
L C NOMOLLbI0 aMUHOBOTO peareHTa o6pasoBaHunsl CTabubHbIX HENEeTyunx NPOU3BOAHBIX MOYEBUHbI. [ocne
oT6opa Npob 1 BbINO/IHEHUS HECKOJIbKMX 3TanoB 3KCTPaKuuyu u/mnv npefBapuTenibHoro KOHLEeHTPUpoBaHus
NpPOBOAAT pasfenieHne NpousBOAHbIX MOYEBMHbI METOAOM XUAKOCTHONM Xpomartorpaduu. [ins obHapyxeHuns
NCNoNb3yloT ynbTpaduoneToBble, 3NeKTpoXMMuyeckme, hayopecueHTHbIe UKW Macc-CnekTpoMeTpuyeckue
AeTekTopbl. MUKM NPOU3BOAHBIX M30LMAHATOB KaYeCTBEHHO MAEHTUMULMPYIOT N0 UX BPEMEHaM yAepXuBa-
HUS. CNeKkTpaM W/Wan OTHOLLUEHUSAM CUTHaNO0B [eTEKTOPOB, a KO/IMYeCTBEHHOE onpejesieHne BbINOHAT No
3HaYeHUsIM nnoLlaaei Uam BbICOT MUKOB.

9 MewwatoLpe BellecTsa

M3oumnaHaTbl 061aal0T BbICOKOW peakLMoHHOW CMOCOGHOCTLI0. ECnv B BO3AyXe NPUCYTCTBYIOT Coeau-
HEHVs. BCTynaioliMe B peakuuio ¢ u3oupMaHaTaMu, TO OHW MOTyT BECTM cebsi Mofo6HO AepuBaTU3vpyloLLe-
My peareHTy, MPMBOAS K HETOYHbIM pe3ynbTaTaM aHanusa. K TakuMm COeAVMHEHWUSM OTHOCSATCSI MEPBUYHBIE U
BTOPUUHbIE aMUHbI, CMIMPThLI, BOAA UK ApYrMe COeAMHEHUS C aKTMBHbLIM BOAOPOAOM. Mpu oT6ope npo6 6e3
UCMO/b30BaHNSI PacTBOPUTENISt KOHKYpUpYIOLLe peakuuy MoryT okasaTb 66/bluee BAWsSHUE, YeM Hauume
B/laru. A3p0o30/1 C BbICOKOW peakLoHHOI CNocOGHOCTLIO CoepXaT COeAVHEHNS, KOTOpble MOTyT BecTu cebsi
noAo6HO AepuBaTUINPYIOLLEMY PEAreHTy.

[Opyrve coeavHeHusl, Takne Kak aHrMapuasl, MoryT BCTynaTb B peakuuio C 4epuBaTU3MpPYIOLLIMM peareH-
ToM. BelyecTBa, o6pasylolimecsi B pesynbTaTte nogo6HbIX peakuuii, MoryT 6biTb OLWMGOYHO NPUHATLI 3@ NPo-
M3BOAHbIE U30LMAHATOB, YTO NMPUBEAET K 3aBbILLIEHUI0 Pe3y/IbTaToOB aHaIn3a.
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10 Opyrve acnekTbl oT60pa 1 aHannsa npo6

B nocnepHue HeckosbKO NeT pocT ny6avkauuii no oT6opy Npob usoumaHaToB, NPUCYTCTBYHOLLNX B BO3-
Ayxe. NpUBEN K Ny4ylleMy NMOHMMAaHWIO CBSA3aHHbIX C 3TO TeMoi npobnem. Bo MHormx cnyvasix ot6op npo6
ABMIAETCA 0ObIYHBIM 1 60/Iee UM MeHee MPOCTbIM B UCMONHeHUN. OJHaKO OCTalTCA HECKO/IbKO NPO6IEMHbIX
o6nacteil, npuMepbl KOTOPbIX NPUBEAEHbI HIXE:

- «UCTWHHOE» CojepXXaHe HEKOTOPbIX NPOM3BOAHbLIX U30UMaAHATOB, HE BCTYNUBLUMUX B peakuuto (Mosy-
YeHHOe Ha OCHOBE JaHHbIX Mo TUTpoBaHuio [BA), N10X0 COOTBETCTBYET pesy/bTataM M3MEepPEHNs codepxa-
HUA CBOGO,quIX n3ounaHatoB, Nosly4eHHbIM C UCNOJSIb30BaHMEM COOTBETCTBYHOLINX MeTOAUK aHan3a. Ecnn
M3BECTHO, Kakne msoumaHaTbl MPUCYTCTBYOT B BO34yXe, TO B CMELLEHHbIE OLEHKN COAEPXaHUIA n3oumaHaToB
B BO3JyXe MOXHO BHECTUW MOMpaBKu;

- ec/In He06X04MMO KOHTPO/IMPOBAaTh BO3AyX pabouyeli 30HbI, rae NpUMeHsoTCA DoprnosIMMepbl, TO OT-
60p 60MbLLOr0 06bEMA NPO6LI hopnoMMepa MOXET 0Ka3aTbCs NONE3HbIM 4151 BbINO/IHEHUSA KO/IMYECTBEHHO-
ro onpegeneHns n3ounaHaToB B aHanMTUYeCcKoi nabopaTopun.

11 JononHuTtesnibHasi MHdopMaums

Xopowlee KkayecTBO NPOAyKUUM HEOBXoAuMO ANnsA obecneveHns 6e30nacHOro obpalleHus ¢ usoumaHa-
Tamu. IamepeHusi B Bo3ayxe paboyeil 30Hbl MOryT AaTb HETOUHbIE pe3y/ibTaTbl, ECM He Gbl1 NPOBEAEH Npea-
CTaBuTENbHbI 0T6OP NMpob. BaXkHO OLEHUTb BCE BO3MOXHblE TEXHOOTMYECKME MapLIpPyTbl U BUAblI NMPOU3-
BO/ZCTBEHHOI AEATENbHOCTY, TAe eCTb BEPOATHOCTb MOABEPrHYTLCA BO3AENCTBUIO M30LUMaHATOB, Hanpumep
pefkoe Wan nepuoanyeckoe obpatieHne ¢ nsoumaHaTaMm, ouncTka 060pyf0BaHNs, TEXHUYECKOe 06CTyXu-
BaHue, HarpeBaHue, 3anosiHeHNe eMKOCTell usouuaHataMu 1 T. N. He MeHee BaXHO OLEHWUTb 1 0CO3HaBaTb
3hheKTMBHOCTb cpeAcTB obecnevyeHuss 6e30nacHOCT, HanpvMep YCTPOMCTB 3aliuTbl OPraHoB AbIXaHus,
KOHTPONA BEHTUAAUMKN 1 T. 4. COOTBETCTBYIOLINE UHAMBUAYA/IbHbIE CPEACTBA 3alUuThl, TakMe kak KoMbuHe-
30HbI. MepyaTky U T. M.. cnegyeT Bcerja UCnosb3oBaTth Npy paboTe ¢ n3oumaHaTamu 4151 CHUXEHUS pucka He-
raTMBHOrO BO3JENCTBUS Ha KOXy. MNocne Bo3feicTBUSA M30LMaHaTOB Ha KOXY PaboTHMKOB MOXET MPOU30ATH
CeHCUbUNN3aLnsa KoXXHOro NoKpoBa.

CyLiecTByeT HeCKOJIbKO pa3/fInyHbIX MOAX0A0B K OpraHM3aLm KOHTPONsS CoAepXaHus nsoumaHaToB. KoH-
TPO/Ib C Lie/Iblo NOATBEPXLEHNSA COOTBETCTBUA MOTyYaeMbiX pe3y/ibTaToB HauvoHaslbHbIM AOMYCTUMbIM YPOB-
HSIM MpOPecCMOHaNIbHOIO BO3AeNCTBUSA 06bIYHO MPOBOAST C MCMO/Ib30BAHUEM WHAMBUAYASIbHLIX YCTPOACTB
oTbopa npob. ViamepeHusi, HeobxoauMble AN CBEAEHUS K MUHVMMYMY BO34eWCTBMSA (MpOBepKa BEHTUAALMU
1 T. N1.), 06bIYHO NPOBOAAT B COYETAHUN C MHAUBMAYAbHBIM U CTaLlMoHapHbIM 0T6opom npob. Ecnv npupoga
BO3[e/CTBMA HEM3BECTHA WIN ecnu CoAepXaHue NpPoAyKTOB TepMUYeckoi AecTpykumnm nnbo asposoneil ¢
BbICOKOI peakUVOHHOI CMNOCOGHOCTbI0 3HAYUTE/IbHO, TO A1 ONpeAeNIeHUss pPas/iMyHbIX BUAOB COEAUHEHUIA
n3oumaHaToB, MPUCYTCTBYIOLWMX B BO34yXe, MOryT noTpeboBaTtbcsi 601ee CrioxHble MeToAbl 0T6opa v aHanmsa
npo6. A3p030/1 C BbICOKOI peakLMOHHO CNOCOGHOCTLIO Takke NpescTaBnaloT Npobiemy 13-3a BOSMOXHOIO
o6pa3oBaHusA pa3HO06pa3HbIX COEAVHEHWIA, B TOM YKC/e n30LMaHaToB, 418 KOTOpbIX, CKOpee BCEro, He cylle-
CTBYIOT 0bpasLbl cpaBHeHUs (Heobxofumble AN aHanusa). [as coTpyAHUKOB aHanMTuyeckolr nabopatopum
BaXXHO MMeTb AOCTYN K nacnopTty(am) 6e3onacHocTh nsoumaHata(os). ¢ KOTOPbIM(K) UM NpeacToUT paboTathb.

Ecnn O0CHOBHble XapakTepUCTUKN UCTOYHWKOB BO3MOXHbIX BblAE/EHUIA N3BECTHbI, TO OTOOP M aHanu3
npo6 moxeT 6bITb ynpouweH. OgHaKo Npy BHECEHWM M3MEHEHWI B MPOU3BOACTBEHHbIV mpouecc (Hanpumep,
MCMNO/Ib30BaHNE pa3/INyHbIX COeAUHEHWNIA, MOAMMKALUS NPOM3BOACTBEHHON /IMHAM W T. N.) MOryT NoTpebo-
BaTbCS NOBTOPHbIE N3MEPEHUS.
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KntoueBble crioBa: Bo3ayX, paboyas 30Ha, M3ouMaHaTbl B BUAE NApOB, W30LUMaHaTbl B BUAE TBEPAbIX YaCTUL,
OCHOBHbI€ MOJIOXeHUs!, MeTofbl 0T6opa NPo6, UMMNUHXEP. UALTP, METOAbl aHau3a
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