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BBenoeHue

N3oumnmaHaTbl — KOMMEPYECKN BaXKHbIE XUMUKATLI, NPUMEHAEeMble, rMaBHbIM 0bpa3oMm, B MPOU3BOACTBE
nonuypetaHoB ([1Y). NocneacTena Bo3aenUCcTeMsA M3oLUMaHaTOB Ha 340PO0BLE Noaden B HEKOTOPLIX NMPOMbILL-
NEeHHLIX cekTopax MOryT ObITb HEBNAronNnPUATHLIMU U BbipaXXaTbCs B pOpMe acTMbl, KOHTaKTHLIX AePMaTUTOB
N anneprnyeckmx NHEBMOHUTOB.

AHanMTU4eckn metoq onpeaeneHns N3oLMaHaToB B BO3ayxXe paboyen 3oHbI AomKeH obnagaTth AOCTa-
TOYHOW YYBCTBUTENbHOCTLIO U3-3a UX CUMNbHO pasapakatolmX U CEHCMOUNN3UPYIOLLNX CBOUCTB. HeCcMOoTpH
Ha TO, YTO BO MHOIMX CTpaHaxX yCTaHOBMNEHbl HA3KMe npedenbHo AONYyCTUMbIE YPOBHU NpodpeCCUoOHanbLHOro
sosaencTeual), Hepeako TpebyeTca onpeaennTs cogepKaHue U3oLMaHaToB 3HaYNTENbHO HUXKE YCTaHOBMEH-
HbIX ypoBHeW (< 1/100). N3oumnaHaTbl npeactaBnsitoT cobOW BbICOKOPEaKLIMOHHOCNOCODHbIE CcoeaUHEHUS,
KOTOpble He MOTyT ObITb NpocaHann3npoBaHbl Hanpamyto. depuBatusauna (NonyvyeHmne NponusBoaHbIX) N30LN-
aHaToB Npu oTbope Npodb HeocbxoanMma Ans npeaoTepalleHns peakuni ¢ MelatoLlwmmmMmm Belectsamun. B npo-
MbILLINTEHHOCTU NPUMEHSAIOT COTHU pa3nUYHbIX N30LKMaHATOB, HO ropasao bonbLiee YMCNo nx obpasyeTcd npu
Tepmudyeckon gectpykumn MNY. Nostomy metoq aHanmsa AomKeH OblTb BEICOKOCENEKTUBHBIM.

BbiNo nokaszaHo, 4UTo onpeaeneHue MUs3oumaHaTtoB B Bo3Ayxe paboyen 30HbI C UCMNOMb30OBaAHUEM
an-H-oytunamuHa (BA) B kKadyecTBe peareHTa ¢ nocneaylowmm aHanmM3aoM MeToAO0M KWMAOKOCTHOW Xpoma-
TOorpapmn ¢ Mmacc-cnekrpomMeTpudecknm getektuposaHnem (QKX-MC) goctatoyHo HagexHo. PaspaboTka
MeToaa Oblna npeanpuHATa B CBA3K C NOABNEHUEM TPYAHOCTEN NpK 0TOOPE Npob Ha onpegeneHne cogepxa-
HAA N30LMAHATOB B CNOXHbLIX ra3oBbIX cpegax (Hanpumep, npyu aHanuse npoaykToB TEPMUYECKON OeCTPYK-
unn 1Y, [11, [2], [3]) npu nucnonb3oBaHUM «cTapbiX» MeToaoB. CkopocTb peakuun OBA ¢ nsouymaHatamu
BbICOKast, NO3TOMY AN obecneyvyeHns MrHOBEHHOTO NPOTEKAHUSA peaKkLUui MOTyT ObITb NCNOMB30OBAaHbLI BbICO-
Ke KoHLUEeHTpauun, YToO No3BondeT nsdbexartb npodbnem ¢ mewarwwmmn sewecteamm [4], [5]. Mcnonb3oBaHue
MMMNNHXEpa C paCTBOPOM peakTMBa C nNocneaoBaTernibHO nogcoegnHeHHbIM PUNbTPOM NO3BONAET 3 dek-
TUBHO yNaBnMBaTb U NepeBOAUTb B MPOU3BOAHLIE N30LMAHATLI B ra3oobpasHOM COCTOAHUN 1 B BUAE TBEPAbIX
yacTuu [9]. NMpumeHeHne XXX-MC/MC meTtoaa aHanmsa gn-H-oytmnaMmmHoBbIX Npon3BoaHbIX (BA-Npon3Boa-
HbIX) N30oLIMaHaTOB cbecrneynBaeT BbICOKOCENEKTUBHOE U NPELIM3NOHHOE onpeaeneHne N3oLmnaHaToB BNOTh
No ypoBHen cogepxanus 10-° gonyctumoro yposHS npodeccuoHansHoro Bosaencraus [7].

OTOOp Npob Be3 nNpuMMeHeHUs pacTBOPUTENS MOXET ObITb NPoBeAeH C UCNONMb3OBaHUEM TPYOKN CO
BCTaBMNeHHbIM B Hee pUNbTPOM U3 CTEKMOBONOKHA, nponuTtaHHeiM JBA, HenocpeACTBEHHO 32 KOTOPLIM pas-
MelleH elle oguH nponnTtaHHbin ABA dounbTp. Ana nponnTkn UCNoNb3YIOT pacTBOp, coaepxawun JbA 1 kic-
NoTy, Npn 3TOM 0bpasyeTca MOHHadA Napa, BCrneacTsune Yero noHuxkaetcs netydects JJBA. B pesyneTtaTte 1IBA
ocTaeTcsl Ha pUNbTPe gaxe cnycts 8 4 nocne otbopa npobsl [8].

MoHOMepHbIE U3oLMaHaThLI, 0bpasyllMecs B npoLecce TepMUYECKON OECTPYKLMN NONMMMEPOB [Kak
npaBunno, nonnypetaHoB U eHondgopmansaernakapdbammaHbix (POK)-cononmmepos], Takne kak n3oLUmaHo-
Bas KNCNOTA N METUNKM3OLUMAHAT, TakKe MOTyT ObITb onpeaeneHsl atum metoaom [6], [7], [8], [9], [10]. NeTyune
OBA-npousBogHbIE MOTYT BbITh onpeaeneHsl MeToaom razoson xpomartorpadun (I'X)-MC [9]. MeToa ¢ npu-
MeHeHnem [BA 1 nonydyeHune npon3BoaHbIX Mo peakunn ¢ 3aTUNXNopgopMmMaToM No3BoNA0T OOQHOBPEMEHHO
onpegensaTb aMmUHbI, aMUHOU30oLUMaHaThl U n3ocuMaHaThel B cooTBeTcTBUU ¢ NCO 17734-2.

[ns konu4yecTBeHHOro onpeaeneHns TpebyroTeca pedepeHTHble CoeAUHEHNUSA, HO OHU MMEIOTCS TOMbKO
Onsi HedbONbLLIOro YMcna MOHOMEPHbIX N3oLMaHaToB. BONbLWMHCTBO N30UMAHATOB, UCMOMNb3YEMbIX B MPOMBbILLI-
NneHHoCcTU nNpu nponssoactee Y, MoryT ObITb MNONYyYeHbI TOMNLKO B BUAE TEXHUYECKUX cMmecel. MHOorme nsoLu-
aHaThbl, obpasyllmecd B npouecce TepMUYecKon pecTtpykuum [1Y, HegoCTynHbl, WU WX CNOXHO
CUHTe3MpoBaTb. HacToAWwMM cTaHAapTOM YCTaHOBNEH MeTo KONMMYECTBEHHOIo onpeaeneHns nsoumMaHaToB
B CTaHAAPTHLIX pacTBopax C MICNONb30BaHUEM XEMUNIOMUHECLIeHTHOro geTektopa. NokasaHo, YTo npumMmeHe-
HAEe 3TOro MeToa COBMECTHO C MaCC-CNeKTPOMETPUYECKUM NccneaoBaHUEM 3HaYUTENBHO obnerdyaeT npo-
Lecc NnpurotToBneHusa ctaHgapTHeIX pacteopoB [10], [11], [12].

Ona KonunyecTBeHHOro onpegeneHnst U3oLUMaHaTOB B CMOXHBLIX CMeECsiX HeobXoauMO MPUMEHSITH
Macc-CneKTpoMeTpuideckoe AeTekKTupoBaHue, KoTopoe npenoctaBndeT YHUKANbHYHO BOSMOXHOCTb MOEHTHU-
hunKkaLm HEN3BECTHLIX COeANHEHUN. DTOT METOA MNO3BONSAET OLIEHUTb HOBbIE 0DNACTU, AN KOTOPLIX BO3AEW-
CTBME N30LMNaHATOR ObINO HEM3BECTHO, M MASHTURUUMPOBATL HOBbIE BUALI U30LIMAHATOB B BO3AyXe paboyent
30HbI [6] — [12].

1) NonyctmmbiM ypoBHSM NpodeccnoHansHoro Bo3aencTeuns B Poccuiickon deaepaumm COOTBETCTBYIOT Npeaerib-
HO gonycTnmMble koHueHTpauuu (MN4K).

IV
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HAUUWOHANBbHBIN CTAHOAPT POCCUUCKOMWN PEOEPALNMN

AHANMN3 ASOTOPTAHUYECKUX COEOUHEHUU B BO3AYXE METOAOM XXUOKOCTHOM
XPOMATOIPAOUUN U MACC-CIIEKTPOMETPUN

YUacTthb 1

OnpegeneHue usoumMaHaToB NO UX AUOYTUNAMUHOBLIM NPOU3BOAHBLIM

Analysis of organonitrogen compounds in air using liquid chromatography and mass spectrometry method.
Part 1. Determination of isocyanates using dibutylamine derivatives

Ilata BBegeHnsa — 2010—12—01

1 Obnactb NpMeHeHUA

HacToswmnn ctTaHgapT ycTaHaBNMBaET oOLWKMe NONOXEHUS Mo oTOopY 1 aHann3y nNpob Ha coaepXaHue
N30LMaHATOB, NMPUCYTCTBYIOLWUX B BO3AQyXe padbouven 30HbI. [1py npeanonoXeHun, YTo MOXET MPOoU3oUTH
BblAgeNneHne aMmHOB M aMUHOU3oUMaHATOB [HanpuMmep, Npu TepMudeckon aectpykummn nonuypetaHoB (ITY)],
KpoMe aMUHOB M aMUHOU30oLMaHaTOB pekoMeHayeTca AONONMHUTENBHO onpeaensaTe aMUHbl 1 aMUHOU3OoLMa-
HaTbl ¢ Ucnonb3oBaHuem OBA n atunxnopdgpopmmnarta B kavyectse peareHToB (cM. NCO 17734-2).

MeToad, ycTaHOBNEHHBLIM HACTOALWMM CcTaHOQapTOM, NPUMEHSAOT ANA onpedeneHus WNPOKOro crekrpa
pasHoObpa3HbIX N30LMaHATOB B ra3oodbpasHOM COCTOSAHUU 1 B BUAE TBEPAbIX B3BELUEHHbIX YacTul,. TUunmd-
Hble MOHOOYHKUMOHAaNbHBIE U30LMaHaThl, KOTOPbLIE MOTYT ObITh onpeaeneHsl C UCNOMbL3OBAHUEM 3TOMC METO-
na, — nsoumnaHosad kucnota (ICA), metunusoumaHat (MIC), stunmusoymnaHat (EIC), nponunusoumanart (PIC),
oytununsoumnanHart (BIC) n peHunmsoumnaHat (Phl). K TunnyHeiMm onpegensieMblM MOHOMEPHBIM AUN30LMaHa-
TaMm oTHocaATca 1,6-rekcametuneH- (HDI), 2,4- n 2,6-tonyon- (TDI), 4,4 -andpeHunmetan- (MDI), 1,5-HadpTin-
(NDI), nsodgpopoH (IPDI) u 4,4'-anumnknorekcunmetarHgumsoumadat (HMDI). MoryT ObITb Takke onpeaeneHsl
MHOFOPYHKUMOHANbHbLIE M3oLUUaHaTbl — onuroMepbl nonumepHblix MDI, buypeToBhle, n3oUnaHoypaTHbIe,
annogaHaTtHble agayktel U poprnonuMmepHble POopMbl U3OLMAHATOB.

[Mpegen obHapyxeHns anga anudaTtuiyeckux n3ounaHaToB cocTaBngaeT okono 50 gomonb, Anst apomMaTiu-
yeckux — 2 pmoneb. INpn 0dbbeme npobel Bosayxa 15 n ans HDI n TDI 3Ha4veHUsa 3Ton BENMUYNHBI COCTaBIMAOT
0,6 Hr/M3 11 0,02 HI/M3 COOTBETCTBEHHO.

Npn ob6beme nNpobbl Bo3ayxa 5 N AnanasoH U3MepeHnin HacToALWMM MeTOA0M cocTaBnseT Npubnan-
TensHo oT 0,001 mkr/m3 oo 200 mr/m* ana TDI.

2 HopMaTuBHbIE CCbINKN

B HacTosweM craHdapTe MCNoJib30BadHbl HOPMAaTUBHbBIE CCbIJ1IKKA Ha ClieaAyiolwne CTanddp Thl.

NMCO 16200-1:2001 KauvecTBO BO3ayXa pabdboyven 3oHbl. OTOOP nNpob neTy4ynx opraHU4eCcKUx coegmnHe-
HUAWX C nocneayoLlen gecopbunen pactsopmutenem 1 razoxpomarorpadpuydeckum aHannsom. Hacts 1. OTbop
npod metoaom npokavkn (ISO 16200-1:2001, Workplace air quality — Sampling and analysis of volatile
organic compounds by solvent desorption/gas chromatography — Part 1: Pumped sampling method)

NCO 5725-2:1994 To4yHOCTbL (NpaBUNBHOCTL U NPEeLU3NOHHOCTE) METOAOB U PEe3yNbTaTOB USMEPEHUN.
UacTtb 2. OCHOBHOW MeTod onpeaeneHnsa NOBTOPAEMOCTU U BOCMPOU3IBOAMMOCTU CTaHOAPTHOro Metoaa
namepeHun (Bknrovaa TexHudeckyto nonpaesky 1:2002) [ISO 5725-2:1994, Accuracy (trueness and precision)
of measurement methods and results — Part 2: Basic method for the determination of repeatability and
reproducibility of standard measurement method (including Technical Corrigendum 1:2002)]

U3paHune odbmumnanbHoe
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3 OCHOBHbIE NMONOXeHUN

[TpoObI OTOUpPAalOT NyTEM NPONYCKaHUA U3BECTHOMOC o0bemMa BO3ayxXa Yepes3 MUHUATIOPHBLIA UMMUHXKEP,
3a KOTOPbIM pacnonoXeH puneTp. MicnonbaytoT umnuHxep ¢ 10 mn pacteopa [JBA B Tonyone KoHUeHTpaumneu
0,01 monb/Nn 1 pUNbTP U3 CTEKNOBONOKHA B6e3 AepKaTens.

OTH0p Npob 6e3 NpMMeHeHNsa pacTBOPUTENS NPOBOOAT NYTEM MPONyCcKaHUA BO3ayxa vyepes TpyobKy co
BCTaBNEeHHbLIM B Hee CBEePHYTbIM (PUNbLTPOM U3 CTEKOBOJNIOKHA, NponuTaHHbiM [BA, HenocpeaACTBEHHO 3a
KOTOPOW pacnonoXeH elle oguH NponuTaHHbI PUnbTp. ANa NponUTKM UCNOMb3YIOT PAacTBOP, coaepXallum
LOBA 1 yKCYyCHYIO KUCNOTY; BCneacTemne obpaszoBaHUA MOHHOW Napbl NOHWKaeTca netydectb JBA 1 CTaHOBUT-
CH BO3MOXHbIM NpoBeaeHWUe A0NroBpeMeHHOro otbopa npoo.

[Mocne oTbopa nNpob K pacTeopam npod aodbaensawT gentepupoBaHHblie ABA-NponsBoaHbIE N3oLUMaHaTa
(MCMONb3yeMble B KAYEeCTBe BHYTPeHHero crtaHgapTta). M30bITOK peakTBa 1 pacTBOPUTENA BbiNnapuMBatoT, a
NpoOLI PacTBOPSIOT B aueToHUTpune. lNpobbl aHaANM3NPYIOT METOAOM XKNAKOCTHOW XpomaTtorpadgpun (OKX) ¢
obpawieHHoOM as3on € UCNONb30OBaAHUEM MAaCC-CNEKTPOMETPUYECKOrO AEeTeKTopa C  3M1eKTpOoCnpeem
(SCI-MC) B pexume permctpann nonoXUTenbHO 3apsXXeHHbIX MOHOB. KonnyecTBeHHOe onpeaeneHune npo-
BOOAT NyTeM pernctpaumm nadbpaHHbiX KoHOB. CM. pUCYHOK 1.

A3oLmnaHaThl B ra3o06pasHom
OT60p Npob COCTOSIHUM U KPYIHbIE YacTULbl

C UCNONb30BaHUEM (> 1,5 MKM) ynaenuealoTcs
UMNUHXEepa B UMnuHXxepe. Hebonbluue 4yactuubl
n ounbTpa (o1 0,01 go 1,5 MKM) ynaenmearTCS

Ha pUnNbTpe

[ pagynpoBo4vHas
XapakTepucTUuKa,
nonyyeHHas
Ha OCHOBE
CTaHOapTHOro
pacTBopa

CTtaHaapTHbIW pacTBop:

O BbA-nponsBogHble AMM30LMaHAaTOB,
MOHOU30LUMaAHAaTOB, aAyKTOB
N30LUMaHaToOB U ONTIUrOMEPOB

[lepeHOC pacTBOpA
npodbl U PpUnNbTpa
B Npobupky

BHyTpeHHUM cTaHgapT (BC):

- OBNU3KUN NO BpEeMEeHn yaepXuBaHus,

- OBNU3KUN N0 MONEKYNAPHOWN CTPYKTYpe,
T.. apoMartuyeckmm nnu anngaTtu4eckum,
- NpeanouTUTENBHO AeUTepUpoBaHHOE
ABbA-nponssogHoe nsouunaHara

[NobasneHne BC

- JKCTpaKumMa aHanuToB C PUnbTpa.
[logroToBKa K aHanuay - CMeHa pacTtBopuTens.
- KOHUEHTpUpOBaHWE aHaNUTOB

AHAMU3 METOAOM Pexxum nabpaHHon peruc:Tpau,lial_u
No MonekynsapHbiM noHam [MH]
HX-MC
aHanutoB 1 BC

- BblvuucneHne oTHOLWEeHUA nnowaaemn
nukos aHanuta v BC.

- CpaBHeHMe Mexay COOTHOLIeHUEM
nnowagen, NnornyYeHHbIX 4ns npobol
BO3Ayxa U No rpagyvpoBOYHOW
XapaKkTepucTuke

OueHkKka aaHHbIX

PUCYHOK 1 — OCHOBHbIE 3Tanbl MeToaa
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KonuyecTBeHHOE onpeaeneHmne U KavyecTBEHHbIE OLEHKU MOTYT ObiTb BbIMOMHEHbI MeTogamun KX B
coveTaHun ¢ macc-cnektpometpuen (MC) unn taHgemHon macc-cnektpometpuen (MC/MC) no pasnnyHbIM
MeTogukam. KX-XI1L (XxeMUntoMUHECLUEeHTHbIN AeTeKTop) U Agnga apomMaTtudecknx nsoumaHaTtoB XX-YO[I]
(YNbTpanoneToBbIM AeTEeKTOP) UCNONb3YIoT AN onpeaeneHnUs BbICOKMX KOHLEeHTpaUUA N3oLunaHaToB.

KonnyecTBeHHbIN aHanmM3 obpasuoB CpaBHEHUA MOXET ObiTb npoBegeH ¢ nomowbio XX-XIO. Ons
onpeaeneHns NeTyunx coeauHeHNn Takke MoXeT ObiTb UCNOMBb30BaH razoxpomartorpagmiueckmm TepMOonNOH-
Hbl aeTekTop (I X-T).

4 PeaKkTnBbl U MaTepuansbl

4.1 PeareHT OBA
CepuinHo BbinyckaeMbln AN-H-OyTUNamMuUH Knacca uJ. 4. a.

4.2 PacTBOpUTEnn

PacTtBopuTene Anga peareHTa, Kak npaBuno, ToONyon, U Apyrne pacTtBOPUTENN — aLUeTOHUTPUI, U3O0-
OKTaH N MeTaHOT — A0JTPKHbI ObITh KNacca Y. ANS XXUOAKOCTHOW XpomaTorpadguu.

4.3 KOHLEeHTpUpoOBaHHaA MypaBbUHAA KUCNOTA, KNnacca 4. 4. a.
4 4 KoHUEHTpUpOBaHHAas yKCycHad KUCoTa, Knacca 4. 4. a.

4.5 PacTBOp peareHTa

B MepHoun konbe BMmecTumMocTbto 1 n pacteopsaoT 1,69 mn [JBA B Tonyone 1 AoBoAAT 0ObLEM pacTBOpA
0o meTkn. PactBop ctabuneH, 1 npmn XxpaHeHn HeobsizaTeNbHO NPUHUMATL cnelnanbHble MepHI.

4.6 PactBoOp peareHTa gna otoopa npob 6e3 pacTtBoputena

4.6.1 PactBop [IBA 1 KoHUeHTpauunen 0,74 monb/n

CwmewmatoT 80 mn metaHona un 12,5 mn [16A B mepHoun konde smectiumocTtbio 100 mn. IMNpn nomelnBa-
HAW NOCTENEHHO AcbaBNAT B KONOY 4,16 MN YKCYCHOW KMCNOTHI. 3aTeM O0DaBnsA0T B KONOYy MeTaHon U
O0OBOOAT UM 0OBbEM pacTBOpa A0 METKU.

4.6.2 PactBop [BbA 2 koHueHTpauuen 1,5 monb/n

CmewmatoT 60 mn metaHona v 25 mn IBA B MepHoi konbe smectumocTtbio 100 mn. MNpuy nomellnBa-
HAW NocTeneHHO AobaBnsAwT B KONOyY 8,32 MN YKCYCHOW KUCNOTHLI. 3aTeM A00aBnsaloT B KONOYy MeTaHON U
OOBOASIT MM 0DBbeM pacTBopa A0 METKN.

4.7 lNoaBuxHble ha3bl A4NA BbICOKO3I((hEKTUBHOU XKUAKOCTHOU XpomMaTorpadpumn

4.7.1 XngkocTtHaa Xxpomartorpagpua ¢ Macc-CneKTpoMeTpU4IeCKMM AeTeKTUpoBaHUeM

Cnabasa noasmxHaa gasa (noasukHaa dgpasa A) npeacrtasnsieT cobon cMecb BoAbl/aLeToOHUTPpUNA
(C oTHoWweHueM no odbvemy 95/5) n 0,05 % mypaBbUHOW KMCNOTLI. CUnbHad NoaBMXKHaAsA pasa (noaBMXKHas
paza B) npegctaBnsetr cobon cmech BoAabl/aueToHUTpuna (C oTHoweHnem no obwvemy 5/95) n 0,05 %
MypaBbUHOM KUCNOTHI. [1epeq ncnonb3oBaHneM noasukHble dpasbl AerasvupytoT.

4.7.2 XvgkKkocTHada xpomartorpacgua ¢ MICnoNb30BaHUEM XeMUNIOMUHECLEHTHOro geTeKkropa

Cnabasa nogsuxHaga gpasa (noasuxHasi gasa C) npeagcraBnset cobon cMech Boabl/MeTaHoNa (C OTHO-
leHremM no odvemy 95/5) n 0,05 % MypaBbUHOU KMUCNOTEl. CUNbHasa noaBWkHada dasa (noasukHaga dgasa D)

npeactaBnaeT cobon cMmechb BoAbl/MeTaHoNa (C oTHoweHneM no obvemy 5/95) n 0,05 % MypaBbUHOW KUCTIO-
Tobl. [lepen ncnonb3oBaHnemM NoABWXKHbIE pasbl AerasmpytoT.

5 lNpurotoBneHne cTaHAAPTHLIX PacCTBOPOB

5.1 PecdepeHTHbIe coeaUHEHUA

PedepeHTHble coeguHeHU Heobxoaumbl ANS onpegeneHnst npounsBoaHbiX maoumaHatoB XKX-MC
MeToaoMm. na cepunHo BoeinyckaemMblX nsoumaHatoB JBbA-Npon3BogHbIe Nerko NpUroToBUTL NyTemMm NPAMONn
aepusatusauun no peakunn ¢ AbA. bA-nponssoaHbie n3oUMaHaATOB, HE UMeLWIMEeCa B npogaxe, MOryT
OblTb NPUrOTOBNEHLlI HA OCHOBE TEXHUYECKUX U30LUMaHATOB, NMPOAYKTOB TEPMUYECKON AecTpyKuuu MY munn
KapbamMnaHbIX CONONMMMEPOB, HAaXoadaLWMXcs B paboyein 3oHe. B kadvecTBe anbTepHaTUBLI MOTYT ObITh UCMOSb-
30BaHbl NMOKYNHble cCTaHQapTHbIE PacTBOPLI.
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5.2 An-H-6yTMNaMmuHoBbLI€ NPOU3BOAHbIE N30LMUAHATOB

5.2.1 lNpurotoBneHue 1bA-Npon3BOAHbLIX U30LUAHATOB U3 CEPUUHO BbiNyCKaeMbIX U3oLMaHa-
TOB

MHorme ncnonb3syemole nsoumnaHatel, Takme kak HDI, 2,4- n 2,6-TDI, 4,4'-MDI, 4,4-HMDI, 1,5-NDI, IPDI,
Phl, MIC, EIC, PIC nBIC, BeinyckatoTca cepnMnHo pnpmamun, NOCTaBNALWMMU NabopaTopHble peaKTUBLI. ITU
n3oumaHaTbl UMeIoT PasnMYHYO YNCTOTY, HEKOTOopbIe codepXaT N30oMephl.

CTaHgapTHbIE pacTBOPLI MPUroTaBNMBAKOT NYTEM BBeAeHMS TOYHO B3BeLUEHHBLIX KOMMMYECTB U Orpe-
neneHHbIX 06bLeMoOB (COOTBETCTBYIOWMX NpnonuantensHo 0,1 mmonb) nsoumadatos B 100 mn n3ookTaHa.
1 Mn nonydyeHHoro pacteopa godasnaoT K 100 mn pacteopa ABA B Tonyone kKoHueHTpaunen 0,01 monb/n
(npubnmantensHo 0,01 mkmons/mn OBA-Npon3BOAHOTO).

CWUHTE3 NPOU3BOAHbIX 3aKoYaeTcs B crneaytoLlem:

- PACTBOPAIOT anMKBOTY, COOTBETCTBYIOWLYIO 6 MMONb U3oLMaHaTa, B 2 MJ1 U3SOOKTaHa, U pacTBOPAIOT
anuKBoTy, cooTBeTCcTBYIOWYHO 60 mmonb ABA, B 20 Mn n300KTaHa;

- fobaBnalT pacTBOp UsoumnaHaTa Kk pactsopy [ABA no kanne npu HenpepbiBHOM NMepeMeLLlnBaHnm;

- BbiNnapnBakoT NOMYyYEeHHYH peakUMOHHYIO CMEeChb A0 CYXOro octaTka B pOTOPHOM McnapuTene n cywart
OCTaTOK N0 BakyyMoM ANng yaaneHus n3obitka ABA.

Takke MOXHO npurotoBUTh JJBA-NPON3BOAHBIE N30OLUMAHATOB NyTEM yNaBMMBaAHUA NPOAYKTOB TEPMU-
YEeCKOW AEeCTPYKUMN COOTBETCTBYOLLMX 3PNPOB KapbdaMUHOBOU KUCNOTHI B UMMUHXEPHON KoNbe, coaepxa-
Len pacteop ABA (cMm. 5.2.3.3).

5.2.2 MNMpurotoBneHune AbA-nponssoaHbix ICA n MIC
[Tpn TepMUYECKOM pasnoXXeHUn MoYeBUHBI obpasyeTca nsoumaHoBas kucnota (ICA).

HarpeBaloT HekoTopoe KonnyecTBo MoveBUHbI (20 Mmr) go npndnuantensHo 300 °C B cTeKNAHHOW Npo-
OunpKe. YNaBnueBaloT NpoAYyKThl pasnoXXeHUs B UMNUHXePHOW Konbe, coaepxallen pacteop ABA B Tonyone
(0,5 monb/n). CMmbIBatoT pacTBop Tonyona, cogepxawmin AbA-nponssogHeie ICA, Bogown, nocne 4Yero opraHu-
Yyeckyo ppakyuio BeinapuBaroT B BaKyyYMHOW LeHTpUdgyre, a octaTok pacTBOpAtoT B MeTaHone. OnpeaenstoT
KauyeCTBEHHbLIN 1 KONMMYeCTBEHHbIA COCTaB pacTBOpPa B COOTBETCTBUN C 5.2.4.

AHaNOrMYyHyo MeToguky MOXXHO NpuMeHaTb anga npurotosneHna AbA-nponssogHbix MIC nyTem ynaB-
NUBAHNA NPOAYKTOB TE€PMUYECKOro pasnoxeHna 1,3-aumMeTuniMoYeBUHbI.

5.2.3 lpurotoBneHue IbA-npou3BoOOgHbLIX AeUTePUPOBaHHbLIX U30LUAHATOB
5.2.3.1 BHyTpeHHMe cTaHOapTh

[na To4HOro KonnvyecTBeHHOro onpeaeneHns npm npumeHeHnn metoga XKX-MC HeobxoanMMo NCNonb-
30BaTb COOTBETCTBYOLWNE BHYTPEHHME cTaHAapThl HE TONbKO ANA KOMMeHcalMn BO3SMOXHBLIX OTKITOHEHUU B
npoueaype NoAroToBKK, HO Takke AN KoMneHcaunun nyKTyaunun BeIXOQHOTo CUrHana Mmacc-crnekTpoMeTpa.
B naeanbHOM cnydae KaXxablM aHanuT OofmkeH UMeTb AeUuTepupoBaHHbIM aHanor. OAna onpegeneHus
OBA-Npon3BoaHbIX N30LMAHATOB B KAYECTBE BHYTPEHHUX CTAaHAAPTOB MOTYT ObITb UCNONMb30BaHbl ABA-Npo-
M3BOAHbIE AeUTEepUPOBaHHbIX U3oLUMaHaToB UK dg- U dg-[IBA-Npon3BOAHLIE N3OLNAHATOB.

Ha Kka4yecTBO KONU4YeCTBEHHOro onpeaeneHns BAIMSeT YACNO 3aMeLlleHHbIX Ha AenTeprin aTOMOB BOOO-
poda BHYTpeHHero ctaHgapTa (MeHbLllee YACIO aTOMOB AEUTEPUS B MOMEKYNe No3BONseT Nonyvnts bonee
BbICOKYO NpeuUn3noHHoCTh). INpoBegeHne CTpyKTypHOU naeHtudgpunkaumm ¢ ncnonbsosaHnem MC n MC/MC
MMeeT nNpenmyLlecTBa B TOM criydyae, korga atoMbel Bogopoaa samMelleHbl Ha aToMbl AeUTepus B U3oLnaHaTe,
a He B [1BA. CnegoBaTtenbHO, MOXHO pasfnnyaTb MeYveHble U HeEMeYdeHble pparMeHThl, KOTOpble MPOUCXOOAT
OT camMoro msounaHarta. [losTomy mageanbHbIMA BHYTPEHHUMU cTaHgapTaMu cuyutarT OBA-nponsBoaHble
OenTepupoBaHHbIX M3ounaHaTtoB. OOHaKo NPUroTOBIIEHME 3TUX COedUMHEHUWN BecbMa TPYAOEeMKO, U OHWU
MMEOTCHA B HANTMYM TONMbKO A9 HEDONbLUOMS Y1cia n3oumaHaToB.

dg- 1 dqg-ABA-Npon3BoaHbIE N30LNAHATOB ferko NpuUroToBUTb, a NBON U3oumaHaT N3 TeXHUYECKON
CMeCcW NN n3oLuaHaT, ABNALLXMACA NPOAYKTOM TEPMNYECKOro pasfoXeHusa, MOXeT ObITb NepeBeieH B Npo-
M3BOJHOE N UCMOJIb30BaH B KA4eCTBE BHYTPEHHEro craHgapTa.

5.2.3.2 dy-[BbA- n dg-AAbA-npon3soaHbIE AENTEPNPOBAHHBLIX U30LMaHaTOB

PacTBopaloT anukeoTy, cogepxawyto 10 MMONb COOTBETCTBYHOLWIErc AeUTepupoBaHHOTO aMuHa, B
20 mn tonyona. lNocne atoro aobaenatT 150 mkn nupuanHa 1M 40 mn pacteopa NaOH (KoHUeHTpauuneu
5 monb/n). 3atem no kanne gobasnawT 1,5 Mn saTunxnopdopmMuaTa npu HenpepbIBHOM nomewnsaHun. o
nctedeHun 10 MUH oTAENAOT TONYONOBYO PpakUUio U BeINapUBaT PACTBOPUTESD.

[TomMellatoT oCcTaToK, coaepXawmin cdbpasoBasLUMACA aMmUHOKapbaMmuHoBbIN 3dounp (10 MKN), B CTEKNAH-
Hyto Npobupky. HarpesatoT npobupky npndnuamntensHo ao 300 °C. lNoagcoeAnHUB NPOOUPKY K UMMUHKEPHOM
konobe, cogepxawen pactesop ABA B Tonyone kKoHueHTpauuen 0,5 Monb/n, ynasnmeaoT obpasoBaBLUMACH
oentepupoBaHHbIN n3ounaHaT B Buae ABA-npon3sogHOro. BelnapuBaloT pacTBOPUTENb U PACTBOPAIOT OCTa-
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TOK B MeTaHone ANng nolydeHna cOOTBEeTCTBYIOLWEN KoOHUeHTpauun. OnpedendaoT KaueCTBEHHbIN U KONUYeCT-
BEHHbLIM COCTaB pacTBopa B COOTBETCTBUN C 5.2.4.

5.2.3.3 dg-AIBA- 1 d 1g-[1IBA-NponsBoaHbIE U30OLMAHATOB

[purotasnmeatoT dg- 1 d4o-[IBA-NPOU3BOAHLIE N30OLMAHATOB, PACTBOPASA TOYHO B3BELLUEHHbIE KONNYEeCT-
Ba usounaHatoB B 10 mn Tonyona Anda nony4veHus pactsopa do-flbA nnn dg-AibA B TONnyone koHueHTpauneu
0,1 monsb/n.

[lpurotTaBnuBaloT genTtepupoBaHHble npoussogHble ICA n MIC, nomMecTUB HeKoTopoe KONMUYECTBO
(20 mr) moyeBuHbl (ansa ICA) n 1,3-gumetunmodeBuHbl (ana MIC) B cTeknaHHY0 NpobupKy. HarpesatoT npo-
oupky npndnusmntensHo Ao 300 °C v ynasnueatoT obpaszosaBlumecst ICA n MIC B UMNUHXKEPHLIX KoNbax ¢ pac-
TBOpOM dg-[IBA 1nn d,o-IBA B Tonyone koHueHTpaunen 0,1 monb/n. BeinapueatoT pactsopbl dg-[ABA- 1nu
d,g-ABbA-NponsBoHbIX MU30OLMaHATOB A0 CYXOro ocTaTka W pacTBOPANT OocTaTkM B MeTaHone. [lony4atort
XapakTepuUcTUKM pacTBopa no 5.2.4.

5.2.4 KayeCTBeHHbLIU U KOJNIMYECTBEHHbLIU aHaNu3 pacTBOpPOB

PacTBopbl pa3baBnsaoT METAHONOM A0 COOTBETCTBYIOLUMX KOHLUEHTPaLUMA U NPOBOAAT KAYEeCTBEHHbIV
aHanna metogom XXX-MC n konmnyecTtBeHHbINM aHanna, npumMmeHssa XXKX-XJ1A. Metoa ssBnsietca cneynumiHbIm
Mo OTHOLUEHUIO K a30Ty, U Noboe asoTcogepXKallee coeguHeHUe MOXET ObiTb UCMOMNbL30OBAHO B Ka4ecTBe
BHYTPEHHEro ctaHgapTa, Hanpumep kodpeuH. NoacbHbIn MeToa ANs ApYyrux aHanMTUYeCcCKNX 3agad npuBeaeH
B [13], [14], [15]. KonunvecTBeHHO neTyune JBA-Npon3BoaHbIE N30LIMAHATOB MOTYT DbITh TaKXKe onpeaeneHsl ¢
ncnonb3osaHuem [ X-TW1.

5.3 IbA-npounsBogHble U3oLNaAHATOB U3 TeEXHUYECKOU CMecK

5.3.1 lNpurotoBneHue

TexHundeckne mnsounaHaTtbl, UICNOMb3yeMble B NPOMbILLUNEHHOCTU, Kak npaBunio, CepunHO BbiNyCKarT B
BUAE CMECeNn, Takmx Kak onuromepsbl nonumepHsix MDI, buypeT-, nsoumaHoypat- n annogaHaTHbIX aaayKkToB U
dpopnonmumepHbIX opM M3oLMaHATOB. OTU N3oLUMaHaThl, Kak npaBuno, ABNATCA MHOTOMYHKLUUOHANBHBIMIA.

[Tpn HanM4MM nNpaBUNbHBLIX COMPOBOAUTENbHLIX ACKYMEHTOB ANA TeXHUYECKUX U30oLMaHATOB MOTYT
ObITb NPUTOTOBMEHLI CTaHAAPTHbIE PAaCTBOPLI CNOCOOOM, ONMMCaHHBIM B 5.2.1, nyTeM A0oOaBNeHNs U3BECTHOIO
KonnyecTBa usoumaHaToB K pacteopy ABbA B Tonyone. Ecnn kKavyecTBO AaHHLIX NO COCTaBY U coAdepXaHUIo
Pa3NUYHbIX N30LMAHATOB BbI3bIBAET COMHEHUE UM OHU OTCYTCTBYIOT, TO AOIMKEH ObITb NPOBeAEH KAYeCTBEH-
HbIA N KONTMYECTBEHHLIN aHaNU3 TeEXHUYECKOM CMeCcn N3oLNaHaTOB.

MeToauka NpUroToBNeHUA cTaHO4apTHBIX pacTBOPOB TEXHUYECKUX N30LIMaHATOB crieayoLlas:

- 00DaBNAT alnMKBOTY, 3KBUBaNeHTHyto 10 Mr mM3oumaHaTHOrc npoaykta, B BUany BMECTUMOCTLIC
10 mn ¢ pacteopom [BA koHueHTpaunen 0,5 monb/n;

- BO3AENCTBYIOT HA PacTBOpP YNbTpas3BYKOM W MOCIe 3TOro BbiMapuBaloT ero 40 CyxXoro ocrtaTka, KoTo-
PbIV 3aTeM pacTBOPAOT B MeTaHonNe;

- pa3daBnsAT PACTBOP METAHONOM ANS NONYYEHUS1 COOTBETCTBYIOLLMX KOHLUEHTPAaLWNK;
- onpeaensoT Ka4eCTBEHHBIN U KONMMYECTBEHHBLINM COCTaB pacTBoOpa B COOTBETCTBUM C 5.3.2.
5.3.2 KayecTBeHHbLIN N KONMUYECTBEHHbLIA aHanus3

Ecnn n3BecTHo, Kakne nsoumaHaTthl BXOOSAT B COCTaAB M30LUMaHATHOMO NpoayKkTa U Kakne pedepeHT-
Hble coeAUHEHUNS UMEetOTCSA B Han4un, To cTaHdapTHbIE pacTBOPLI NpUroTaBnmMeBatoT no 5.2.1.

Ecnn HensBecTHO, Kakne n3oLMaHaThl BXOAAT B COCTaB U30LUMaHATHOIO NPoAyKTa, TO NPOBOAST KayecT-
BEHHLIN aHann3 Ha OCHOBE XpoMaTorpaMmm AepuBaTU30BAHHOIO M30LMAHATHOrO NpoAaykTa, NoNyyYeHHbIX B
peXXume NMosTHOro ckaHMpoBaHUA No Macc-cnekTpy. NonyvyeHHble gaHHbIE NO COCTaBY NPOAYKTa BMECTe C AaH-
HbIMW, NONyYeHHBIMU ¢ NpUMeHeHuneM XKX-XJ1, no3BonsoT BEIMUCINTL KOHLUEHTPpaUuUn pasnniHbIX KOMMNO-
HEHTOB B pacTBope. [lpoaHanuanpoBaHHLIA pacTBOpP Npobbl M3OLMaHATHOrO npoAaykTa WUCNONb3YT B
KayecTBe cTaHAdapTHoro pacteopa anga XX-MC.

[1Ton onpeneneHnn opnonnuMepHbIX POpM U3ocUMaHaTOB UM M30LMAHATHBLIX KOMMIEKCOB KONMMYEeCT-
BEHHOE onpeaeneHne Ka)aoro nHauemayansHoro usoumnaHata metogomMm XX-MC moxeT ObiTb 3aTpyaHU-
TenbHbIM. OgHako oAWH UMM HECKOSTIbKO KOMMOHEHTOB MOTYT ObITb UCMOMNb30BaHbl B KA4YeCcTBe penepHbIX
coeanHeHunn. ObLwas KoHueHTpauunsa nsounaHatHeix rpynn (NCO) B npoaykre MoXeT ObITb HangeHa NyTem
TUTpoBaHUA ABA [16], n MOryT ObITb NPUrOTOBNEHLI CTaHAAPTHLIE pacTBOpPLI (NyTemM paszbaBneHns). KoHLUEeH-
Tpauuo U3oLmMaHaTtoB B npobe Bo3ayxa OLEHMBAOT Ha OCHOBE CpaBHEeHUs Nnolwagen NUKoB. ITO MOXKET
ObITb OCYLLIECTBIEHO Ha OCHOBE NPeaAnoNioXeHMNs1 O TOM, YTO B COCTaB U30LMAHATHOro NpoayKTa BXOAST Te XKe
N3oLMaHaThl, KOTOpble MPUCYTCTBYIOT B BO3Ayxe. [lonyvyeHHbIW pes3ynbTaT npeacrtaBnseTr cobon obulee
coaepxaHue nsoumaHaToB B Bosayxe. [pu aTom npeaensl 0bHapy)XeHUst yBeNU4YMBaroTCA NPOonopLUoHansHo
OTHOLUEHWIO CoaepXaHna BcexX U3oLnaHaToB K npeanonaraeMmomMy coaepXaHuto penepHoroe nsoumaHarta. Tem
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He MeHee, B DOMbLUMHCTBE Cny4YaeB BO3MOXHO ONpeaenntb ypoBeHb coagepaHua Huke 1/10 npeaenbHO
OONYCTUMOMN KOHLLEHTpaL U,

5.4 ObA-npou3BoaHble U3OLUMAHATOB — NPOAYKTbI TePMUYECKOU OeCTPYKLUU NOoNUypeTaHOB
U NONTIMMEepPOB Ha OCHOBE MOYEeBUHbDI

5.4.1 lNpuroToBneHue

[Tpn TepMHUYecKkon aecTpyKunuK, Hanpumep MY nnm nonMMepoB Ha OCHOBE MOYEBUHBLI, 0OPa3yTCH U30-
LilMaHaThl, KOTOPbIE HE BbINyCcKatoT cepunHo. Y nnm nonnmepsl Ha OCHOBE MOYEBUHBLI MOTYT ObITh paspyLUEHb
MNPY COOTBETCTBYIOLWEN TeMmnepaType. Belgendemble Npu pasnoXeHnUn NpoayKThl yaBNMBaOT B UMMUHXKEP-
HOW Konbe (c nocneaoBaTeNnbHO noacoeaANHEHHBIM UNbLTPOM) ¢ pacTBopoM [BA KOHUeHTpaLuueu
0,5 monb/n. PactBophbl BbINapUBAalOT A0 CYXOro OCTaTKka, a OCTaTKW pacTBOPAIOT B MeTaHone.

5.4.2 KavyeCcTBEHHbLIN U KONMTUYECTBEHHbIN aHanus

KavyecTBeHHLIM aHanus npoeoadat metogom KX-MC. laHHble O CTpyKType coeAUHEHUN COBMECTHO C
OaHHBIMW, NMONyYeHHbIMU ¢ NpuMeHeHnemM XX-XJ1, ncnonesyoT 4nga BbIMUCIIEHNA KOHLUEHTpaUUn pasnny-
HbIX KOMMOHEHTOB pacTBopa. ITOT pa3baBneHHbIN pacTBOP NPodbl C U3BECTHBIM KAY€CTBEHHBLIM U KONNYECT-
BEHHbLIM COCTaBOM UCMOMNb3YIOT Kak cTaHaapTHbIKM pacTBop Anga KX-MC.

5.5 CTabuUNbHOCTL

PacTteopbl ABbA-npounssogHbiX nsoumnaHatos (MDI, 2,4- n 2,6-TDI, HDI, IPDI, Phl, BIC, PIC, EIC, MIC n1
ICA) B TONnyone, aueToHUTPUNE N MEeTaHOoMNe OCTalTCA CTADUMBbHBIMW B TEYEHUE LLIECTU MECSILIEB XpPaHEHUS
npn 8 °C. ABbA-nponssoaHoe NDI nmeeT orpaHmMueHHy0 cCTabUNbHOCTb, MOSTOMY NMOATOTOBKA U onpeaeneHme
ero KoNMM4YecTBeHHOro cocrtaBa Heobxoaumbl nepen KaxkabiM UCNOofib30BaHMEM B KadecTBe CTaHOapTHOro
pacTBopaA.

6 Annapartypa

6.1 YcTponcrteo otbopa npob

[Tpoby BO3OyXa OTOMPAOT C MOMOLILIC UMMUHXEPHOW KONObl, cCoOegUHEHHOW MocneaoBaTeNibHO C
POUNBTPOM.

6.1.1 dunbTp

Mcnonb3yoT UNbTP U3 CTEKNOBONOKHA AnamMeTpom 13 MM (De3 CBS3yIoLero BeLWecTBa) C paaMepom
nop 0,3 MKM.

6.1.2 ®dunbTpopepxarenb

Mcnonb3yloT dounbTpoaepKaTelb, U3roTOBMEHHBLIA U3 nonunponuneHa, gnameTpom 13 MM C HaKOHeY-
HuKoMm JToapa.

6.1.3 MuUHMaTIOpHbLIN UMNUHXeP

MUWHWUATIOPHBIA UMOUHXKEP COCTOUT M3 EMKOCTU U BXOAHOW TPYOKU C KOHUYECKUM KOHLOM. COoeaNHSIOT
[1BE€ ero 4yacTtm Takum obpasom, 4Tobbl pacCTOSAHUE MeXay BXOAHLIM OTBEPCTUEM U AHOM NMPUEMHUKA UMIMNH-
Xepa coctaBnano ot 1 ao 2 mm. lNatpybok ¢ HakoHeYHUKOM Jltoapa noacoeguHSIOT B BbIXOAHOMY OTBEPCTUIC
MMMUHXepa.

6.1.4 YcTponctBo oToopa npob 6e3 pacTBoOpUTEnA

Bbipe3aoT punbTpbl ABYX TUNOB U3 NUcTa cTeknoBonokHa tuna MG 160 ¢ pasmepom nop 0,3 MKM:

- OAWH NPAMOYronbHBIN PUNBTP pasMepamn 2,5 x 6 CM U

- OAWH Kpyrnbi punbTp gnameTpom 13 MMm.

[ 1poNUTLIBAIOT:

- NpsAMOyronbHbl dUneTp — 1 Mn pacTteopa 2 (1,5 mone/n ABA);

- Kpyrnein punbtp — 0,1 mn pacteopa 1 (0,74 monb/n ABA).

[aloT pacTBOpUTENIO UCNAPATLECA C PUNLTPOB NPKY KOMHaTHOW TeMnepaType B TeueHne 1 .

[TomeLwatoT NpsMoyYronbHbIN QUNBLTP B TPYDOKY U3 nonunponuneHa (AnnMHou 7 cMm, BHYTPEHHUM AnaMeT-
pomMm 0,8 cm) Takum obpaszom, 4TOoDbl OH MOKPbIBAN BHYTPEHHUE CTEHKU TPpyOKW, a Kpyrnbln UnbTp — B
hunbTpoaepKaTenb U3 nonunponuneHa gnameTtpom 13 mm. lNoagcoeanHsaT UnNbTpoAepPXKaTeb K Tpydke
(CM. PUCYHOK 2). 3akynopuBatoT oba KoHLa ycTponucTea otbopa npod npodbkamu U3 nonunponuneHa n nepea
oTOOPOM NPod XpaHAT ero B XoNoauUnbHUKE.
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Pasmepbl B MUNNMMMETpax

a — TpyobKky ucnoneayroT npu pacxone 0,2 n/MuH

[TpnmedaHune— PunbTp U3 CTEKNOBONOKHA C paamepom nop 0,3 MKM, nponnTtaHHbin [BA € yKCYCHOM KNCNOTOWN.

PUCYHOK 2 — Cxema ycTtponcTtBa otbopa npob 6e3 pacTtBopuTens

6.1.5 Hacoc gns otb6opa npob

Hacoc aomnkeH ObITb KanubpoBaH Ana otbopa npod ¢ UCNONb3oBaHUEM UMMUHXEPa U pUnbTpa Npu
pacxoge 1 n/MnH n ana otbopa npod 6e3 pacTteoputensa npu pacxoge 0,2 nN/MuUH.

6.1.6 LLUnaHrn

Mcnonb3yloT pe3snHoBbIe LWNaHr noaxodsilen AnrMHbl U COOTBETCTBYIOLLEro gnamMmeTpa, obecnevnsato-
LMe repMeTUYHOe NoacoeJUHEHNE K HACOCY U K BbIXOAHOMY OTBEPCTUIO YCTPOoCTBa oTbopa npob.

6.1.7 JloBywKa napoB

Mcnonb3yloT NOBYLLKY (BHYTPeHHUM gnameTpoM 17 mm 1 anmHon 140 mMm), 3anonHEeHHYH akTUBUPOBaH-
HbIM yrnem (Co cpedHUM pasMepoM YacTul, He bonee 3 MM), pasMeLLeHHYIo MexXay YCTPOUCTBOM ANnda oTbopa
npod (MMNUHXePOoM U PUNLTPOM) M HACOCOM Ans oTdbopa npood.

6.2 Pacxopomep

Mcnonb3yoT NopTaTUBHLIA pacxogomep, obecnevymsaroLMi USMepeHmne COOTBETCTBYIOLLEro pacxoaa ¢
npuemnemMon norpeLllHoOCThIO.

6.3 XngkocTtHbin xpomartorpach

[1nsa noBbileHNA YyBCTBUTENBbHOCTM MeToda, COKpalleHUS BPEMEHU TeXHUYecKoro obcnyXnBaHUS
Macc-CnekTpoMeTpa 1 cBeeHUsa K MUHUMYMY NoTpebneHnsa nogBmKHOM doasbl UCMOSb3YHOT XKUOKOCTHbIN MUK~
poxpomaTtorpad. OnucaHne MCNonNb3yemMoro XWUAKOCTHOrO MUKpoxpomartorpadda npueegeHo Huxke. [pu
XenaHuu onucaHHbIn NpUbop MoXKeT ObiTb 3aMeHeH Ha 0ObIYHbIN XXUOKOCTHBLIA XpoMaTorpad.

6.3.1 ABTOMaTU4YeCKUN [03aTOP
6.3.1.1 2KX-MC

dokycupoBka nNpodbl B KONMOHKE OCYLLECTBIAETCH C MOMOLLbIO NMeTenb ¢ YaCTUYHbIM 3anofiHeHneMm (Kak
npaBuno, obwen BMectumMocTbio 10 MK) NyTemM A403MPOBaHNA 2 MKIT aHaNMM3MpyemMoro pacteopa B NpoMeXyT-
Kax Mexay BrnpbickMBaHuem 4 + 4 MK cMmecu Boga/MeTaHoNn/aueToHUTPUIT C OTHOLLEHMEM Mo 0ObeMy KOMIMO-
HeHTOB 50/20/30. MoryT OblITb Ucnonb3oBaHbl NOble aBTOMaTUYECcKUEe [A03UNPYIOLLIME YCTPOUCTBA,
BbliMyckaemMble cepuniiHo, obecnevnBaoLLne BNpbICKUBaAHNE pacTBopa € YacTUYHbIM 3arofIHeHeM NneTnn u
BMPbICKMBaHWE NPoObl C NPUEeMIEeMON TOYHOCTLIO N NMPELN3NOHHOCTLIO.
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6.3.1.2 XX-XJ1

PoKycrpoBKa Npobbl B KONOHKE OCYLLECTBMSIETCA C NOMOLLLIC NeTeNb ¢ YaCTUYHBLIM 3anofIHEHUEM (KakK
paBuUno, obLlen BMecTUMoCTbio 10 MKN) NyTemM A03UPOBaHUS 2 MKIT aHannM3npyemMoro pacteopa B NpoMeXKyT-
Kax mMexay BnpbiCKMBaHMEM 4+4 MK CMecU MeTaHon/Boda ¢ oTHoLWeHUneM no obvemy KoMmnoHeHToB 50/50.
MoryT 6bITb UCNOMNb30OBaHblI NMobble aBTOMaTUYECKUE O03UPYIOLWME YCTPOUCTBA, BbIMyCKAaeMble CEPUNHO,
obecnevmnBatoLlne BMNPbICKUBAHWE pacTBopa C YacTUYHbIM 3anofiIHEHMEM MEeTNN N BNPbICKMBAHUE MPODbI C
npUemMnemMon TOYHOCTbLIO U NPELM3NOHHOCTLIO.

6.3.2 Cucrema HacocoB (JKX-MC un XX-XI11)

Mcnonb3yoT Hacoc ANg BbICOKO3IMEPEKTUBHON XMNOKOCTHOW XpomaTtorpadpunmn (BOXKX), obecnevnBato-
LLIMA rpagneHTHoe antoupoBaHue ¢ pacxogom 100 Mk/MuUH.

6.3.3 AHanutudeckada konoHka (XKX-MC u XXX-XJ11)

Mcnonb3yoT KonoHKy ansa BOXX, obecnevnBatoLlyto pasaeneHue pasnnuyHbiX Npon3BoaHbIX N30LMa-
HaTOB.

Mpumep — Modxodsiwast konoHka — PepMap® C, 81) (pa3mepamu 50 x 1,0 MM U YyacmuuyamMu HanosIHUMess
pa3mepom 3 MKM).

6.3.4 KanunnsapHble TpyoKkn

Mcnonb3ytoT KopoTkue (He bonee 40 cMm) TpyOKM ¢ HEDONBLUIMM BHYTPEHHUM ANnaMeTpOoM (Kak npaBuUno,
He bonee 0,1 MMm).

6.3.5 HeTekTOpbl

6.3.5.1 Macc-cnekTpoMeTp Ansd XXMUAKOCTHOro Xpomartorpada

NMtoboin copemeHHblin MC, 0bopyaoBaHHbIM HaAEXHOMW U CTabunbHO paboTatoLlen CUCTEMON ynpaBne-
HUASA 3neKTpocnpeem, obecneunT Heobxoammble XapakTepuUctukn. [letektupoBaHue ¢ nomollbio MC ocylie-
CTBNSeTCA NOCPeACTBOM peructpauum NONoXUTeNbHO 3apsKeHHbIX MOHOB MPU MOHM3ALUMU B YCIOBUAX
aTMocepHoro gasneHud. Ins KonnvecTBeHHOro onpeaeneHns npoBoasaT perucTpauno n3bpaHHbIX MOHOB.
[ToNHEBIe CneKTpbl NoNy4yalrT B peXxXume HenpepbIiBHOIO CKAHUPOBaHUA (Kak NpaBuno, B gnanasoHe ot 50 ao
1500 a. e. M.) Anga naeHTUdPUKaLMmM Hen3BECTHbIX U3oumnaHaToB. [pn kenaHnnM MOXeT ObITb UCMOMNb30BaH
ynbTpadguoneToBbin getektop (YPL), yctaHoBneHHbIN nepeg MC. YO aomxkeH ObITb cCHabXeH NMpOTOYHOW
MUKPOKIOBETOMN (Kak npaBuno, BMecTumMocTbio 300 HNT), 4TOObI yILUPEHNE MUKOB ObITO CBEAEHO K MUHUMYMY .

6.3.5.2 XeMUNIOMUHECLEHTHLIA AETEKTOP ANA XXUOKOCTHOro Xpomartorpadea

Mcnonb3yloT AeTekTop, cneundpuiyecknn no OTHOLIEHUIO K CBA3AHHOMY a30Ty.

7 OTOOp Npo6 BO3AyXa

7.1 MoaroToBKa K 0TOOpPY Npo6 B ycnoBusax nadoparopuu

7.1.1 OuucTtka annapatypbl 4na otoéopa npob

MMNUHXKepbl pasdupatoT Ha YacTu U NOMELLaloT B pacTBOP LWENOYHOro MokoLWero cpeactesa MUHUMYM
Ha 2 4. BepxHtolo YacTb NPOMBIBAOT PACTBOPOM LLUENMOYHOro MOIOLLEro cpeactsa, 3aTeM YUCTOU BOOOU U
OKOHYaTeNnbLHO AeNOHU3NPOBaHHOW BOAOW. Hacaaky nNpu ee 3akynopke NnoMellatoT B yNbTPa3BYKOBYIO BaHHY,
a 3aTeM NpoaoIKalT OUYMUCTKY. HWKHIOK YacTb ounllatoT B nabopaTtopHoM nocyaomoevyHon mawunHe. Obe
4YacTu cyllaT B CYLUUNbHOM LUKadoy.

KacceTbl pUNbTPOB M NMPOKNaaKM NOrpyKatoT B CTEKIMAHHBIA MabopaToOpHLIA CTakaH ¢ 3TaHoIoM, 0bpa-
DaTbIBAKOT YNbTPA3BYKOM B TeyeHue No KpanHen mepe 15 MUH, NpoMbIiBaOT AEUNOHU3NPOBAHHOW BOOOW U
CyLlaT B CYLUUITbHOM LUKadoy.

7.1.2 TpurotoBneHne pacTtBopa peareHTa U NPoOUPOK ¢ pacTBOPOM ANA IKCTPAKLUN

[ToaroTaBnuBaloT NPOOUPKN C PACTBOPOM peareHta ans UMNUHXepos, cogepxawmne 10 mn pacteopa
OBA koHueHTpauuen 0,01 mons/n. Ecnn nsoymadatel B ra3oobpasHoOM U TBEPAOM COCTOSIHUAX YIaBMUBaIOT

1) Npumep cepuiito BbINyckaemown npoaykunn. Mudopmaums npusegeHa ansa yaobdbcTea Nnonb3oBaTenen HacTos LWe-
ro CTaHgapTa n HE CNYXUT pPeKnamMmon gaHHoOU npoaykumm co ctopoHsl NCO.
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pasfenbHO, TO NOAroTaBNMBAKOT NPODUPKN C PaCTBOPOM AN 3KCTpakuun punbTpoB, cogepxawme 10 mn
pacTBopa [ABA koHueHTpauuen 0,01 monb/n.

7.2 lMoproTtoBKa K oTOopy Npo6 B noneBbIX YCNOBUAX

Cobupatot cuctemy otbopa npod, npncoeAnHSIA K BbIXoQy UMMNUHXKepa KacceTy ¢ UnbTpamMmun U3 CTeK-
NOBONOKHA. [lepeHOoCAT pacTBOP peareHTa B UMMUHXEP.

Hacockl ¢ nogcoeAnHEeHHOW cUcTeEMOU 0TOOpa Npob, coaepXalen UMNUHXKep ¢ PUNLTPOM, KannubdpyroT
C NOMOLL IO MOPTATUBHOIO pacxoaomepa. Ha Bpems KanmbpoBKX 3anONHAT UMMIUHXEP pacTBOPOM peareH-
Ta COOTBETCTBRYyOLWEero obbema. Pacxoa npu otbope npod gomkeH coctaBnAaATb 1 I/MUH.

7.3 OT60p Npob BO3OYXA

7.3.1 OT60p Npob

[ns cooTHeceHUa pe3ynbTaToB U3MepPEHUA ¢ npeaensHO AoNYCTUMBIMU YPOBHAMK NPOodreCCUMOHAaNBHO-
ro BO34encTBMs Npodbl oTOUPatoT B 30HE AblXaHusl paboTHUKa. C uenblo onpeaennts PUCK Ang paboTHuka
ObiTb NOABEPrHYTHIM BO3AENCTBUO N30LIMAHATOB OTOUPAOT cTauuoHapHble npobbl Ha Nobdom yyacTke pabo-
4yero MecTa, rae BO3MOXHO UX BblAeNeHne B BO3AyX. TakkKe Ba)XHO yUUTbIBATb NMpoueaypbl, BbINMONHAEMbIE
He4yacTo, HanpuMep TexXHU4Yeckoe obCnyXuBaHne Unm pemMoHT. Pasnuins matepuanoB U napTuia MaTepuanos
ABNAOTCA paKTopaMun, KOTopble Takke criegyeT yunTbiBaTb Npn oTOope Npod. OTbupatoT AocTaToOuHOE YACTO
npo6, 4TobbLI NONYYNUTL NPeACTaBUTENbHYIO OLEHKY BO3AENCTBUS.

7.3.2 OT60p NPo6 C Ucnonb3oBaHUEM UMNUHXKeEPa U PUNbTpa

YcTaHaBMMBaOT cUCTEMY 0TOOpa Npob, NMbo pasmMellasi BXOAHOEe OTBEPCTUE B 30HE AbIXaHUsl paboTHU-
Ka NMpn nepcoHansHOM oTbope npob, NMbo cTaunoHapHo Npu oTbope NpPod B KOHKPEeTHOW 30He. [loacoeanHs-
0T HACOC K cucteme oTbopa npod 1 pasmMellatoT NMOBYLUKY NapoB C aKTUBUPOBAHHLIM YIIEM Ha NTUHUN MeXAay
HacoCcoM U cucTeMon oTOopa Npod ANs 3alWKnThl HAcoca OT NMapoB pacTBoOpUTensd. YboexaalTcst B TOM, YTO
obopyaoBaHme ans otbopa npod He HapyLwaeT BbINOMHEHNE paboyein onepaunm, 1 B BOSMOXKHOCTU YO EPKN-
BaTb UMMUHXEP B BEPTUKANbLHOM NOMOXEHUN BO BpeMS BCero nepuoga otbopa npob.

[1pn rOTOBHOCTU K OTOOPY Npob BKMOYAOT HAcoc. 3anuckiBakoT BpeMst Hadana otoopa npob. o oKoH-
YyaHuu nepuroga otbopa Npod UIMepPSIIOT pacxo U BeiKNtoYatoT Hacoc. [NepeHocaT pacTBop npodbl N3 UMMMUH-
Xepa B npobupky (CM. pUCYHOK 3) U, B3AB PUNLTP U3 CTEKMOBONOKHA NMUHLLETOM, MOrpPy>XXarT ero B Npobupky
C pacTBOPOM Npobbl UK B MPOBUPKY ¢ pacTBOPOM ANA aKcTpakuun. MNpu nepeHeceHnn punbTpa B pacTBOpP
ONs1 3KCTPaKUM MOXeET ObITb onpeaeneHo KonM4ecTBO U30LUMaHATOB B TBEPAOM COCTOSAHUW, Npolueawmnx
yepes UMNuHXep (T. e. YacTuubl anametpom npudnunautenbHo ot 0,01 Ao 1,5 MKM), OTAENBHO OT U30oLMaHa-
TOB B ra3zoodbpasHOM COCTOSIHUN U KPYNHBIX YacTul, (bonee 1,5 MKM), YNOBMEHHBIX B UMNUHXepe. Cxema Npo-
Leaypbl otbopa npod npuBeaeHa Ha pUCYHKe 3. BbluncnsoT obbeM BoO3ayxa, MNPOMyLWEHHOro 4epes
YCTPOMUCTBO 0TOOpa npob, Nno BpeMmeHn otbopa npod 1 cpegHemy 3Ha4eHUO pacxoaa Bo BpeMd oTbopa npood.
Obuwee Bpema oTbopa npod orpaHnyeHo (npudnusntenbHo 30 MUH), ecnii TONLKO BO BpemMs oTbopa npobd B
MMMUHXEP He Oo0baBnAT pacTBOP peareHTa.

7.3.3 OT60p Npo6 63 UCNONBL30BaHUA pacTBOpUTENSA

CHMMaloT 3arnyLwKk ¢ 06omnx KOHUOB TPpYOKK ycTponucTBa oTbopa npod HenocpeacTBEHHO nepen oT60-
poM Bo3ayxa. [logcoegnHAT HAcoc Ans otbopa Npod K BbIXOAHOMY OTBEPCTUIO dUnbTpoAepKaTens, npu
3TOM NOBYLUKY C aKTUBUPOBAHHbLIM YriemMm Ansl 3aWnThl OT NapoB pas3MeLlaoT Mexay YCTpoUcTBOM oTbopa
npob n HacocoMm. MNepen oT6OPOM NPOd U NO ero OKoHYaHUM pacxoq Bo3ayxa AommkeH coctaBnaTb 0,2 n/MuUH.
[Tocne oTbopa nNpod OoTCOeaANHSIIOT YCTPOWUCTBO OTDOOpa nNpob OT Hacoca U 3aKkpbiBaloT 0ba KOHLA TpyoKu
NONUNPONUNEHOBLIMWN 3arnywkaMmmn. Bo BpemMsi TpaHCnopTUpoBaHUS B nabopaTopuio ycTpoucTea oTbopa
npod AOIMKHBI ObITh OXNaXXAeHHbIMW.
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Ij.

e

a — pPacTBOp AN UMNUHXepa NEPEHOCAT B UMMNUHXEPHYK CKMNAHKY; b — N3MEPAKT pacxoa n KannbpyroT Hacoc ans otbopa npob Ha pac-
xoa 1 n/MuH; ¢ — oTbop Npobbl BO3AyXa; d — N3MEPSIOT pacxod; € — NEPEHOCAT pacTBOp Npobbl U3 MMNUHXepa B Npobupky. Punetp
NEPEHOCAT B 3TY NPOONPKY UK B APYTYIO NPOOUPKY C pacTBOPOM ANS 3KCTpaKLmm

PucyHok 3 — Cxema npoueaypbl otbopa rnpob

7.4 XonocTtble npoobl

B kaxxgon cepumn npob OomKHO BbiTb COOTBETCTBYHOLLEE YUCIO XOJTOCThIX NP0O, NONTyYeHHbLIX B YCITOBU-
AX NpUMeHeHUs. XonocTble Npobbl ANna yCnoBUU NPpUMEHEHUSA — 3TO NPoObI, C KOTOPLIMKU ODpalLalTca Tak
Xe, Kak 1 ¢ gpyrmmum npobamm Ha MecTte NpUMeHeHUs, 3a UCKITIoYeHeM cOOCTBEHHO npouecca otbopa npob
(He NpokavuMBaloT BO34yX).

7.5 WcxoaHble maTepuansbl

Ha kaxgom pabodyem mecTe xenatenbHo otobpaTb NpoObl UCXOOHbLIX MaTepuanoB NpyU NMOoA03PEHUN,
4YTO B NpoLiecce padboTbl OHU BblAENAT n3oumaHaTbl. Ecnn ncxogHbih MaTepman — 3TO HACbIMHOM UK XKa-
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KU n3oLnaHaTHbIA NPOAYKT, TO OH MOXeT ObITb UCMOMb30BaH A8 Ka4eCTBEHHOro onpegeneHnsa nsounaHaT-
HbIX Trpynn B npobax Bo3ayxa. OTW NpoAyKTbl Takke MOryT OblTb NPUMEHEeHbl AN MNPUroTOBNEHUS
CTaHAapPTHbLIX PACTBOPOB NPU KONMMYECTBEHHOM onpeaenieHn HeM3BeCTHbIX n3oumaHaToB (CM. 5.2 n 5.3).

OT1bop npo® M ganbHenwee nccrnegoBaHne mMaTtepuanos B nabopaTopun, ecrii U3BECTHO UM ecTb
NnoJo3peHne, YTo OHM MOTYT BblAENUTb U3oLMaHaThl, MPOBOAAT ANA OLEHKM UX Bo3aencTeus. MccnegoBarue
MaTepuanoB MOXET COCTOATb B 3KCTpaKLUMK, HarpeBaHun Unm gpyron obpaboTtke matepmana, BbIMOSHEHHOM
Mo BO3MOXHOCTU TakK Xe, Kak 1 B npoLecce paboyen onepauun.

7.6 TpaHcnopTupoBaHue npob

Mpobunpkn c pacteopamu npob [1BA B Tonyone TpaHCNOpTUPYIOT B MHAMBMAYaNbHLIX dyTRApax 1 npea-
MOYTUTENbHO B BEPTUKANbHOM nonoxeHuu. Npobupkn ¢ pactesopamn npob ACMKHbI ObITb pa3MeLleHbl BAanu
OT NMObIX OTODPAaHHBIX UCXOAHBIX MaTepunarsos.

8 lNopgrotoBka Nnpo® B nadopaTtopun

8.1 Cepus npob

Kaxaas cepust npob (Kkak npasuno, 50 npod) BkNtovaeT B cebs HEKOTOPOE YMCIIO XONOCThIX NPod, Nony-
YEHHbIX B YCNOBUSX MPUMEHEHUS, ABE XONOCThIe Npobbl peakTUBOB, ABE XONoCThle NPo0dbl BHYTPEHHUX CTaH-
0apTOB M COOTBETCTBYHOLLUEE YNCNO CTAaHAAPTHLIX PacTBOPOB. XONOCTble NPpoObl BHYTPEHHUX CTaHOApPTOB
npeacTaBnsoT cobon pacTBOPLI peareHTa M3 ToM XXe nNapTun, YTO U pacTBOP peareHTa, UCNoNb3yeMbln AN
oTbopa nNpob, B KOTOPLIE B npoLiecce NoAroToBkM bbin AobaBneH BHYTPEHHUA cTaHAapT. XONoCcThle npoohl
peakTUBOB — 3TO NPOObLI YACTOro TOMyona, B KOTOPbIE B NMpoLiecce NoaroTOBKU He BbI AobaBnNeH BHYTPEH-
HUW cTaHaapT.

8.2 lMNMpouenypa ob6padboTkn Npob

8.2.1 Obwmne nonoxeHus

[na npuroToBNeHNa ctaHgapTHLIX PAcTBOPOB B anMKBOTHI pacTBopoB [ABA B Tonyone KoHUeHTpaLunen
0,01 monb/n n obvemom 10 MmN BBOAAT COOTBETCTBYIOLWME KonndecTBa IBA-Npon3BoaHbIX U30LIMAHATOB AN
NOCTPOEHUA rpagynpoBOYHON KPUBOW.

[1pn npnemke npob Bo3ayxa, oToOpaHHbLIX B YCNOBUSAX NPUMEHEHUS, BHYTPEHHUE cTaHdapThl (AenTepu-
POBaHHbIE NPOU3BOAHLIE N30LMaAHATOB) A0OaBNAT B Npobbl BO3AyXa, B cTaHAapPTHLIE PacTBOPLI, B XONOC-
Thle NPOoOLI AN YCNOBUN NPUMEHEHNST N B XONOCTble Npobbl BHYTPEHHUX cTaHaapToB. [NoMelatoT npobel B
yNbTPa3BYKOBYIO BaHHY Ha 15 MUH. Ecnu B pacTBopax HaxoasaTcs PUnbTpbl, TO NPoOLI NOMELatoT B LLeHTPU-
dyry Ha 10 muH (3000 06/MuH). INepeHoCAT NMNETKOW pacTBOPLI NPobbI, NoNMy4YeHHbIe Ha OCHOBE PUNLTPOB, B
HOBbIe NPOOUPKN. BbiNnapmuBatoT pacTBOPUTENb N3 pacTBOPOB NPod 1N cCTaHAAaPTHLIX PAcTBOPOB. PacTtBopsitoT
ocTtaTkn B 0,5 MNn aueToHUTPUNAa 1 NOMeLLaloT UX B YNbTPa3BYKOBYIO BaHHY Ha 15 MUH.

8.2.2 ObpaboTKka npob, oToOpaHHBLIX 6€3 UCNONb30BaHUA pacTBOpUTENSA

[ToacoeanHACT yCTpoUcTBa oTbopa Npod K ycTaHOBKE ANsl 0bpaboTKU, C MOMOLLbIO KOTOPOWU MOXKET
ObITb NPOBEAEHO BCackIBaHWE Noa BakyyMoM. HanneatoT B yCTPOUCTBa oTOopa Npod 3 MmN BOAHOTO pacTBopa
H,SO, KoHUeHTpaunen 1 MMonb/n, oXnaarT NPUONN3NTENTbHO 2 MUH, a 3aTeM AatoT 3KCTPaKLMOHHOMY pac-
TBOPY NPOUTU Yepes3 YCTPOUCTBO oTOopa nNpob. Koraa yctponcTea oTbopa npobd cTaHyT CyXUMK, MOBTOPSAIOT
3Ty Npoueaypy ewe pas ¢ 3 M1 MeTaHona 1 euwle aea pasa ¢ 3 mn tonyona. CobuparoT BCe Nnony4YeHHble Ha
YyeTbIpeXx aTanax aKCTpakuum pacTBOPLl B 04HY U TY e Npobupky.

[MpuroTaBnuMeBaloT B NpobuUpKax cTaHgapTHble pacTBOPLI, codep)Kallue 3KCTPpaKUWUOHHbIE pacTBOPHI,
aHanorn4yHble pacTteopam, nonyyveHHbIM NP 3KCTpakunn Npod Bosayxa. obaBnsoT BHYTpeHHMe cTaHaapThl
B pacTBOpbI Npob BO3AyXa, B CTaHAAPTHbIE PaCTBOPLI, B PACTBOPLI XONMOCTLIX Npob Ans ycnosun otbopa n B
XOMOCThIE MPOobbl BHYTPEHHUX CTaHOAapPTOB. BCTpAXMBAOT 3KCTPaKLUWOHHbIE pacTBOpbl B TeueHne 10 MuH,
LeHTpudpyrnpytoT B TedeHne 10 MUH 1 NepeHOoCT TONYonoBble ppakumM B HOBbIE NPODUPKK. YaansoT pac-
TBOPUTENL N N3DLITOK peareHTa 13 Nnpob nytem BbinapusaHus. PacteopstoT ocTaTku B 0,5 M aLeToHUTpUNna
nomMeLlarT UX B YIIbTPa3BYKOBYIO BaHHY Ha 15 MUH.

11



OCT P UCO 17734-1—2009

9 Hactpownka npudoposB

9.1 Mporpamma AnA BbicoKo3addheKTUBHON XUAKOCTHOW XpomaTtorpaduu ¢ Mcnonb3oBaHUem
Macc-cneKkTpomeTpa

[1na ogHoBpeMeHHoro onpegeneHnsa ABA-npon3BoaHBIX MOHOU30OUMAHATOB U ANA30UMAHATOB MOXET
ObITb UCMOMNb30BaHa NOABMXKHAA hasa Npu cneayrowmnx yCnoBUaX:

- pacxon: 100 Mkn/MUH;

- 0 — 15 MuUH: nuHenHbIn rpagneHT oT 50 % Ao 90 % noasumkHou pasbl B;

- 15 — 20 MmuH: B paBHOBecKe npuBogdaT 50 Y%-Hon noaBuKHOU pason B.

Ecnn onpegensaoT 0AHO UMM HECKONBbKO NPOU3BOAHBLIX, TO XpoMaTorpaMmma MoXeT ObiTb NonyvyeHa B
pEXNME N3OKPATUYECKOTro 3NoMpoBaHUA UMK rpagUeHTHOTro 3NMonMpoBaHUSA ¢ NoABMXKHOW dpa3on noaxoasiie-
o cCOCTaBa.

Ecnu coBmecTHO ¢ [1IBA-Npon3BoAHBIMA MOHOMEPOB onpeaenarnT BeicokoMonekynsapHelie ABA-npons-
BoAHbIE (Hanpumep, opnonmmepsl, n3oumaHaTHble agaykTtbl), TO HEOOXoAMMO NpoacitKaTh rpagueHTHoe
antounpoBaHune Bnnotb Ao 100 % noasuxkHoW asbl B 1 noaaepxusate 100 % B ana unsokpatudeckoro
SNMIOUPOBaHUA.

9.2 MporpamMmma AnAa BbicoKoaddeKTUBHOU XUAKOCTHOU XpomaTtorpaduum ¢ ucnonb3oBaHUEM
XeMUINMIOMUHECLLeHTHOro AeTeKropa

- Pacxoa: 100 Mkn/mMUH;

- 0 — 15 MuH: nnHenHbIn rpagneHT oT 40 % ao 100 % noaswkHoU dpasbl D;

- 15— 30 muH: 100 %-Haa noaBmxkHaga dpasa D;

- 30 — 35 muH: B paBHoBecuKe npmeoadaT 40 %-Hou noaBuMXKHOW pason D.

B 3aBUCUMOCTW OT CBOUCTB aHanuTa, coaepallerocsi B npode, MOXeT bbITb NPOoBeAEHO 3MTIONUPOBAHME
npwn 6onee cMNbLHOM UMK cnabom rpagneHTe NoABWKHOW dpasbl NN N30KpaTUYecKoe 3MonpoBaHue.

9.3 Macc-cnekTtpomeTp

HacTponKkn Macc-crnekTpoMeTpa 3aBUCAT B OOMNbLUOW CTENEHW OT TUNa UCNoNb3yemMoro npubopa. OnTu-
MU3ALUIO pexuma paboThl, Kak NpaBurio, BBINONHAKT Npy nogadve nogBukHOW dpasbl, cogepKallen npouns-
BOAHble HU3KO- N BbICOKOMOJIEKYNSIPHBIX apoMaTUYecknx U anudpatndecknux MsouMaHaToB, NMPU pacxone
100 mkn/MuH. OnTUMarnbHbIe HACTPOWKA pasfIMYHbI 4151 KOHKPETHBIX aHarnnMToOB 1 onpegensieMbliX MOHOB. Pak-
TUYEeCKMe HaACTPOUKN He ABNAKTCA ONTUManbHBIMU A4 BCeX UccneayemMblX coeguHeHUN.

[ns Kkonn4yecTBeHHOro onpeaeneHna NPoBOAAT PErncTpaunto N3dpaHHbIX NOHOB, HANPUMEP MOTIEKY-
napHoro unoHa [MH]*, HO Takke MOryt OblITb WUCNOMbL30OBaHbl W Apyrne TunudHble WoHbl: [(DBA)H]Y
(miz') = 130), [(DBA)CO]* (miz = 156), [MH-129]* n [MNa]*, (cm. B.4).

[1na konnyecTtBeHHOro onpegeneHns metogom XXX ¢ ucnonssoaHnem MC/MC npoBoagaT peructpauunto
BTOpUYHLIX MoHOB [(DBA)H]™, [[DBA)CO]* unn [MH-129]*, obpasoBaBLumMxca us monekynsipHbix noHos [MH]*.

Ona naeHTUpUKaumnm Hen3BeCTHbIX N30LUMAHATOB PErnCTPUPYIOT MNMOJTHbIE CMEKTPbl B peXume Herpe-
PBIBHOIO CKaHMpoBaHUA (kak npasuno, o1 50 go 1500 a.e.m.).

10 O6padoTKa AaHHbIX

10.1 UpeHTudpukaumnsa

[na noeHTuduKkaumm n3oumaHaToB BpeMeHa yaepKmBaHnsa n3dpaHHbIX NOHOB Ha XpomaTorpammasx,
noflydeHHble Ana npob, cpaBHMBAOT C BpeMeHaMU yaepKUBaHWS, Nofy4eHHbIMN AN cTaHAapTHBIX pacTBO-
PDOB U BHYTPEHHUX CTaHAapTOB.

10.2 N'paayupoBOYHbLIE KPpUBLIE

OnpegensaroT nnowaan nNuUKoB, cooTBeTCTBYIOWMX OBA-npomnssogHOMY M3oLMaHaTa U BHYTPEHHEMY
cTaHOapTy, U BbIYMUCNAIOT UX OTHOLWEHMe. 3aTeM CTPOoAT rpadouk 3aBUCUMMOCTU NONMYYEHHOTO OTHOLIEHUSA OT
KOHUEeHTpauun. KoadduuneHT Koppensaunun AomKeH cocTaBndaTb He MeHee 0,98.

10.3 Konu4yecTtBeHHOe onpeaeneHue

KonnyecTBeHHO coeAnHEHNs onpeaensitoT no rpagynpoBoOYHON KPUBOW HA OCHOBE OTHOLLEHUS Mol a-
nen nMkKoB npobbl U BHYTPEHHEro ctaHaapTa.

1) miz — oTHowWweHne macchbl 3apsXXeHHOro dparMmeHTa MoneKynbl K ero sapsaay.
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11 Mewarwwume BelwlecTBa

PaHee [4], [5] ObINN U3yveHbl peakuun Mexay apoMaTuyeckumm n anngatnyeckmumm nsoumaHatamm v
OBA B NpUCYTCTBUN HEKOTOPLIX MOTEHUMaNbHbIX MellatoL X BELWECTB, TaknxX Kak Boaa, MopdonuH, dpeHon,
aTaHon, TDA, MDA, HDA n IPDA. INpu 3ToMm He Habnwoganuck noTepu onpeaensaemMbiX N3oLnaHaToB.

12 OnpepgeneHne MeTPONOrM4YeCKUX XapakTepucTuk

12.1 BBegeHue

N3mepeHne cogepaHnua nsoLMaHaToB B BO3gyxe padboyven 30Hbl UMEET CBA3aHHYIO C HUM Heonpeae-
NEHHOCTb, KOTopasi MOXeT ObIThb BblpaXkeHa Kak cymmMapHasa ctaHgapTHasa HeonpeaeneHHocTs [17] nnu pac-
lLMpeHHasa HeonpeaeneHHocTb [18]. TlodToMy oOUEHKY HeonpeaeneHHOCTU HeobXoaAUMMO BLINOMHATL B
COOTBETCTBUN C OOAHMM U3 3TUX ABYX CNOCODOB ee BhipaXeHud. B oboux cnyvaax ata oueHka BKIYaeT B
cebs onpegeneHne BKMNaaoB B HeonpeaeneHHOCTb, BbINONHEHHOE MpU NadbopaToOPHLIX UCALITAHUAX UMK
MCMNBITAaHUSAX, BOCMPOU3BOAALLNX YCNOBUA NPUMEHEeHNd, U Ha OCHOBe UMetoLencsa nHdpopmaunin. Nonyden-
Hble 3Ha4YeHUs HeonpeaeneHHOCTU UBMEPEHNS 3aTeM MOTYT ObITb CpaBHEHbI C NpeaBapUTENbHO YCTAHOBMEH-
HbIMW, Hanpumep B [17], KpuTepnamu, Unu npegycMoTpeHHbIMU HauWMoHanbHBIM UM MeXAyHapoAaHbIM
3aKoHOoOaTeNbCTBOM.

12.2 Bknagbl B HeonpeAeneHHOCTb U KpUTepun

Tabnuuya 1

BenuduHa (xapaktepucTtuka), BHocsAwaa eknag e | ObosHaveHue y
[TyHKT Kputepun
HeonpeaeNeHHOCTb BEJTIMHNHbLI
Ob6bem nNpobbl Viearm 12.3.2
Pacxoa npu otbope npod — kanmbpoBKa d ca) OTHOCUTENbHAasA HeonpeageneHHoCTb < 2 %
Pacxop npu otbope npod — paszbpoc AQ <5%
Bpems otbopa npob t OTHOCUTENbHAaA HeonpeaeneHHocTb < 0,1 %
TemnepaTtypa BO Bpems otbopa npob T OTHOCcuUTenbHas HeonpeaeneHHocTb < 4 %
[laBneHne Bo Bpems oTbopa npob o, OTHOCKUTENbHAasA HeonpeaeneHHocTb < 2 %
Macca aHanura me,
CTabunbHOCTb aHanNUTa BO BPEMS XPaHEHUS Kag He HabniopgaeTcs CyweCTBEHHOW Pa3HULb!
MeXay pe3ynbTaTtamMmm U3MepeHnn ans npood,
NONyYEeHHbIMU OO0 U NOCIe XpaHeHUs
O DEKTUBHOCTL PeaKUNN/IKCTPAKLNI Ere bonee 90 % npwu npeaensHOM 3HAYEHUU C
OTHOCUTENBHOW HeonpeaeneHHocTbo < 3 %
Macca nsoumnaHarta B ctTaHgapTHbIX PacTBO- Meg OTHOCUTENBbHAA HeonpeaeneHHOCTb < 2 %
pax
HecooTBeTCTBME rpagynpoBOYHOro rpadpmka LOF 12.3.3 OTHOCUTENbHbIE PA3HOCTU B Npeaernax ana-
nasoHa rpagymposkm < 3 %,; npv npegenbHOM
3HA4YEeHNN KOHUEHTpauun n3oumaHaTta B CTaH-
napTtHom pacteope < 2 %
Hpend BbIXOQHOIO curHana B NPoOMeXyTKax Dy, <3 %
MeXay rpagaynpoBKkamMmu
[Tpeun3noHHOCTE aHaANUTUYECKOW npoueay- r <1 %
pbl
CenekTMBHOCTDL S PaspelueHue > 1
YpOBeHb XONOCTbIX NOKA3aHN Mg 12.3.4 < 50 Hr Npmn oTHOCUTENBHOW HEONpPEeaerneH-
HOCTN < 5 %
MexxnabopaTtopHble Bapmauun bl 12.3.5 OTHOCUTENbHAasA HeonpeaeneHHoCcTb < 7,5 %
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12.3 OUueHKa MeTpPONOrn4YeCKUX XapakKTepucTUK B COOTBEeTCTBMM C MNoaxoAoM, pAeTarnbHO
onucaHHbIM B [18]

12.3.1 I3 deKTUBHOCTbL yNnaBlUBaHUA B 3aBUCUMOCTU OT pacnpegeneHnsa Yactuy no pasMepy

[ToapobHoe onucaHue TpedboBaHUA U METOAOB onpeaenieHUs AaHHOW XapaKTepUCTUKA NMPpUBEOEeHO B
[18].

12.3.2 OT60p Npob BO3AYXa

12.3.2.1 Ob6bem 0oTODpaHHOro BO3ayxa

OT0bpaHHbIM 06BeM Bo3ayxa V... BbIMUCIIAIOT Ha OCHOBE pacxoja Bo3ayxa, USMepeHHOoro Ao 1 nocne
oTbopa npob, kak yctaHoneHo B MCO 16200-1:

_ (9start + Jend)
Ve, start2 end) ¢ (1)

rAe Jeiart — PACXoq B Ha4vane nepuoga otoopa npobel (kak npasuno, MI/MuH);
Jend — Pacxon B KOHUe nepuoaa otoopa Npobbl (Kak NpaBuUno MI/MUH);
f — NpPoAOoIMKUTENBHOCTL 0TOOPAa NPob, MUH.

HeonpeaeneHHOCTb pe3ynbTaTOB U3MepeHUs obbemMa oTobpaHHOro BO3AyXa cKnagbiBaeTcsd W3
HeonpeaeneHHOCTEN, CBA3AHHbIX:

a) C N3AMepeHnsIMKn pacxoaa Ao 1 nocne otbopa npoo,

b) ¢ nsmMepeHmnsMn BpemMeHun otToopa nNpod u

C) C U3MEeHEeHUsAMMN pacxoga BO BpeMs oTbopa npob, —
N MOXeT ObITb BblYMUCIEHa No hopMyne

2 2
u (Vsam) _ UZ(QStart) + UZ(QEnd) | Utz , Uvar, g (2)
2 2 2 r ~42’
Vsam (Qstart + Jend) L (9 start + Gend)
2

B KOTOPOW nocrnegHnin YneH npeacrasnaeT cobon BkNaag B HeornpeaeneHHoCTb, CBSI3aHHbIA ¢ U3BMEHEHUSAMI
pacxoga BoO BpeMd nepuoaa otbopa npodb.

12.3.2.2 Bpems otbopa npob

Bpemsa otbopa npod f MmoxeT 6bITb U3MEPEHO € NorpellHOCTbio B npegenax = 0,5 MuH. [Ins npoaonku-
TenbHOCTU 0THOopa Npod 8 4 OTHOCUTENbHAS HeonpeaeneHHOCTb U3MepPEeHnia t cocTaBndaeT NPUONU3NTENTbHO
0,1 %, n eto MOXHO NpeHebpeysb.

12.3.2.3 WameHeHUa pacxoga Bo Bpems otbopa npob

Pacxoa Bo Bpems oTbopa npob HensBecTeH. HeonpeaeneHHOCTb, 0bycnoBneHHas U3MEeHEHUAMIN pac-
Xo4a BO BpemMs oTbopa npob, u MOXKET ObITb OLleHeHa Ha OCHOBE NpeanofioXKeHNA O paBHOMEPHOM pac-
npeaneneHnn no gopmyne

var, g

2
U2 _ (9 start —Gend) (3)
Var, q 12 -

12.3.2.4 lNpuBeaeHmne saHavyeHnn obbema npobel K 3agaHHbIM TeMnepaType 1 AaBneHuo

[ns npuBeageHnsa sHavyeHn oo bema Npobbl K 3agaHHBIM TeMnepaType U AaBNeHUI0 He0OXoAUMO 3HAaTL
ONenCcTBUTENbHbIE CpeaHne 3Ha4YeHUsA TeMnepaTypbl U AaBNeHUst BO BpemMs oTbopa npob. 3HaveHna Heonpe-
neneHHocTen, oOYCNOBNEHHLIX XapaKTepUcTUKamMu cpeacTB U3MepeHun Temnepatypbl T U gaBneHUa p,
MCMONb3yeMbIX ANA NPpUBeAeHNS K 3adaHHbIM YCITOBUAM, MOTYT ObITb NOMTy4YeHbl HA OCHOBE:

a) pe3ynbTaToB pealbHbIX U3BMEPEHUN C yY4eTOM HeonpeaeneHHOCTU, 0OYCNOBNEHHON rpaaynpoBKOU
O0aTynNKOB TeMnepaTypbl U gasneHusa, no popmyne

2
2 = (2 + Smeas (4)
cal n

rae u., — HeornpeaeneHHocTb, 0BycrnoBneHHasi rpagyupoBKOn 4aTYNKOB;
Smeas — CTaHAAPTHOE OTKMOHEHMe pe3ynbTaTos M3MepeHnn TemnepaTypbl/AaBneHns;
n — Y4UCNO pe3ynbTaToOB U3MEpPeHN TemnepaTypbl/gaBneHuns;

b) nHopmayunm o npeaenbHbIX 3HAYEHUSIX TeMnepaTtypbl U AaBNeHUA BO BpeMsi 0Tbopa npod B npea-
MNONOXEHNN UX PABHOMEPHOTrO pacnpegeneHuns.
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Hanpumep, ecnu npeaensHble 3HaveHnsa Temnepatypbl T 1 T U3BECTHbI, TO HEONPEAENEHHOCTb,
0BYCNOBMEHHYIO N3MEHEeHNeM TemnepaTypbl T, BbIMUCTIAOT No opmye

_ 42 g (Tmax — Tmin )2_ (5)

2z
Yt cal 19

Kak npaBuno, nepBbin YneH B opMyne ABNSeTCs He3HaYMTEeNbHBIM MO CPABHEHUIO CO BTOPbLIM.

12.3.2.5 CymmapHas HeonpegeneHHOCTb ocbbemMa npoo.l

[TpeacTaBneHHble Bbille BKNaAbl B HeornpeaeneHHOCTb CYMMUPYIOT, U HeonpeaeneHHoCTb obbema
NpoObl, NPUBEAEHHOrO K 3a4aHHbIM YCNOBUAM, BbIMUCASIOT No popMyne

2
U= (Vsam, spT ) _Uz(vsam) | uz(T) | uz(p) (6)
2 B 2 L F2 L D2 0
Vsam,SPT Vsam T P
rae Voam SP1 obbem oTobpaHHOro Bo3ayxa, NpMBeAeHHbIN K 3a4aHHbIM YCIOBUSIM;
T — cpeaHee 3HavYeHWe TemMnepaTypbl BO BpeMs oTbOopa npoob;

p — cpeaHee 3Ha4yeHUe gaBneHUs BO BpeMa oTbopa npob.

12.3.3 AHanus
12.3.3.1 Macca aHanurta B npobe
Maccy nsoumaHaTa B npobe Bo3ayxa Mg,y BbIMUCAAOT No popmyne

— Manal (7)
Sam E

m ,
coll ASKASERE

rae my,,, — Macca usounaHata B npobe 6e3 yyeTa nonpasku;
3 PEKTUBHOCTL YaBNUBAHUS;
AS — HecTabUNbHOCTb YCTPOUCTBA O0TOOpPA Npood;
Kng — CTabunbHOCTb aHanuTa B npobe;
Ere — 3 deKTUBHOCTb peakuun/akcTpakLuu.

12.3.3.2 CTabunbHOCTb aHan1Ta

CTabunbHOCTL aHanuMTa AomkHa ObiTb YCTaHOBMEHA 3KCNepUMeHTabHO ANd YCNOBUN XpaHeHUs (Bpe-
MSl, TeMnepaTypa U apyrme okpyxXatrolme ycnoBust), TUNUYHBIX ANA KOHKpeTHOW nadopaTtopun. McnblTaHUSA
HeobXoaMMO NPOBOANTL MPU YPOBHE COAEPKaHUA U3oLMaHaTa, COOTBETCTBYIOWEM KOHLEHTpaLUWK, 3KBMBa-
NEHTHOWU npeaenbHOo A0NYCTUMOMY 3HaYEeHUIO.

[Tpu BpemeHun t = 0 nBpemMeHun f AomKeH BbITb NpoaHanM3npoBaH psaa npobd (N> 6) B yCNoBUSAX NOBTOPS-

eMocCTW. [lnsa obonx 3Ha4YeHUn BpeMeHU Npodbl crieayeT BblOUpaTh criydyanHbiM 0bpa3om 13 napTun penpe-
3eHTATUBHbIX NPOO, YTODLI CBECTU K MUHUMYMY BO3MOXXHbIE CUCTEMATUYECKME NSMEHEHUA coagepXaHnii. [ns
MNPOBEPKU CTABUNBHOCTU UCNONBL3YIOT -KpUTepunin CThiogeHTa (ABYCTOPOHHUN KPUTEPUA NPU YPOBHE AOBEPU-
TenbHON BeposATHOCTU 95 %). HeonpegeneHHOCTb onpedeneHnsi cTabUMbHOCTUA COCTOUT U3 BKNAaOOB,
0OYyCNOBNEHHBIX:

a) gecopbunen (cnyvyanHasa coctasnsitowast g ekTMBHOCTN Aecopdbunn);

D) rpagyunpoBKoU (cnydYanHaa cocTaBndaowada rpaaynpoBkA);

C) Npeun3snoHHOCTbLIO, OTHOCALLEUCH K aHaNnUTUYEeCKOW npoLeaype;

d) HeoagHOPOAOHOCTbLIO NapTUK NPoDO.

[lo cywiecTBy, BKNaj B HeonpeaeneHHOCTb, 00YCNOBNEeHHbIN onpeaeneHnemM Kag, YXKe BKITHOYEH B ApY-
rme BKkNaabl B HeonpeaeneHHOCTb, NOSTOMY HET HEODXOAMMOCTM ero yYnThiBaTh.

12.3.3.3 OPPeKTUBHOCTb peakunn/aKCTpaKLnUn

3HaveHUs 3P PeKTUBHOCTU peaKkuMnU/akcTpakumMm n3oumaHaTta u ee HeonpeaeneHHOCTb OOBLIYHO NOMY-
YyaloT Ha OCHOBE NOBTOPHLIX M3MEPEHUN aTTeCTOBaHHbLIX 0bpasLoB cpaBHeHUAa (AOC) nsounaHarta Unum npo-
aykTa(oB) ero peakymn. HeonpeaeneHHoOCTb, 0OYCNOBNEHHYIO HEMOMHOTON peaKkLUUN/3KCTpakLUK, ANl YPOBHS
cogepXaHuga nsounaHaTta, COOTBETCTBYIOLErO nNpedenibHC AONYCTUMOMY 3HaYeHUIo, BbIYUCISIFOT Ha OCHOBE
BKNagoB:

a) HeonpeaeneHHOCTU KOHLLeHTpaLUuM cTaHOapTHOro pacTteopa,
b) cTaHAapTHOro OTKNOHEHUA cpedHero N3BnevYeHns 1
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C) CMelleHUsa cpeaHen Macchl U3oLumaHaTa B npobe no oTHoWeEHUIO K Macce naoumaHata 8 AOC — no
popmyne

2 2 B . g

Uere Ymcrm | s*(mpg) . (Mpe — Mcrm ) (8)
2 2 =2 | 2 ’

ERE MGRM m e MERM

rA€ Umepn, — HEOMNpeaeneHHoCTb aTTecToBaHHOWU Macchl n3ounaHata B AOC;
McrMm — aTTecToBaHHada Mmacca usounaHata B AOC;

S(Mpg) — cTaHAapTHOE OTKNOHEHUe cpefHen Macchl, MOfy4YeHHOM Ha OCHOBE Pe3yNbTaToB MOBTOPHbIX
N3MepeHUn;

Mpe — CPeAHAa Mmacca nsounaHaTta, onpegeneHHas npu aHanuase.

[TocnegHUM 4neHoM B popmMyne, npeacTaBnaol MM cobon HeonpeaeneHHoCTb, 0BYCMOBNEHHYHO 3Ha-
YUMbIM CUCTEMATUYECKUM CMEeLLleHNEeM 3Ha4YeHNs1 U3MEePEeHHOM Macchl OT aTTEeCTOBAHHOMO 3Ha4YeHUA, MOXHO
npeHebdbpeyb, ecrnu:

a) CcMelleHne cTaTUCTUYECKN He3Ha4YMMO NP YpoBHe AOBEepPUTENBEHOU BEPOATHOCTU 95 %;
b) BBedeHa nonpaska Ha cMelleHue.

Ecnn AOC HeT B Hanuunu, TO cneayeT WUCMOMb30oBaTb MaTepuan HauBbICLLEro MeTpPOSIorM4ecKoro
KavyecTBa.

12.3.3.4 HekoppekTupyemaga Mmacca aHanuTta

HeonpeaeneHHOCTb HEKOPPEKTUPYEMOWN MacChl coeanHeHNs1 obycnoBneHa:

a) HeonpeaeneHHOCTbLIO KOHUEHTpaUun coeduHEHUs B UCNOMNb3yeMbIX CTaHOapTHLIX pacTBopax;

L) HEeCooTBEeTCTBMEM IpagyUpPOBOYHON (PYHKLUN;

C) ApendOoM BbIXOOQHOIro CUrHana geTtekropa Mexay rpagynpoBKamMu;

d) NpeunsnoHHOCTLIO aHannaa;

e) CelleKTUBHOCTbLIO XpomMaTorpadmnieckomnm CUCTEMBI.

12.3.3.5 CtaHgapTHbIe pacTBOpPL

HeonpeaeneHHOCTb coaepXaHUA n3oUnaHaTa B UCMOMb3yeMbIX CTAaHAAPTHBIX pacTBOpax 3aBUCUT OT
TUNa cTaHAapTHOro pacTeopa.

[na cTaHOapTHLIX PAacTBOPOB B TONyone UMW aueToHUTpUNE HeonpeaeneHHoCTb OYAEeT COCTOATL U3
crneayroLunx BKNaaos:

- HeonpeAeneHHoOCTN YNCTOThl n3oumaHaTa Uy, — N3BECTHOW U3 COMPOBOAUTENLHOWN AOKYMEHTaL K
N3rOTOBUTENSA, KaK NpaBuno, NnpeactaBndeMon Kak MUHUMaNbHbIN YPOBEHb YACTOTHI, P, Hanpumep:

- P =99 %, oTHOoCUTENbHAaa HeonpedeneHHoCTb, ObyCnoBneHHas Hannmimem npuMecein, sagaBaemas
kak (100 — P) %, nnu

- P >99 %, oTHOoCUTeNbHaaA HeonpeaeneHHOCTb, oLleHMBaemMas B npeanonoXXeHn paBHOMEPHOro pac-
npegenexHuns, no gopmyne

42 = (100 — P)? (9)
pur 12

- HeonpeaeneHHOCTU B3BELUMBAHWUA BELLIECTB N PACTBOPOB, T. €. NOrPELUHOCTL NCNONb3YEMbIX BECOB.
[Mpn nony4YeHnn pesynbTaToB No PasHOCTN B3BELUMBaHUNI BKad HeonpeaeneHHOCTU pesynbTaTa B3Be-

LUMBAHWSA, KaK NpaBuno, BbIMUCNAT nNo dopmyne

2 a2
Ueigh = bal’ (10)

rae Uy, — NOrpeLlHoCTb UCNOSb3yeMbIX BECOB.

Ecnn meToa, ycTaHOBMEHHbINM HACTOALWMM CTaHAapTOM, NPUMEHSAT ANa onpeaenieHnsa apyrux coegm-
HEeHWU, KPOME U3oLMaHaToB, TO coepXaHne nsoumaHaTa B UCMOSNb3yeMbIX peakTMBax U ero Heornpeaenex-
HOCTb AOMMKHbI ObITb YCTAHOBMEHBI M UCNOMb30BaHbI NMPU OLUEHKe HeonpeaeneHHOCTU, ONMMCaHHOW BhiLLE.

12.3.3.6 HecooTBeTCTBME MPaaynpoOBOYHOUN PYyHKLUN

HeonpeaeneHHOCTb, OOYCNOBMNEHHYIO HECOOTBETCTBUEM TPadayUpoOBOYHOU (PYHKLNN, BBIMUCIAOT AN
KOHLUeHTpaLun (COOTBETCTBYIOWEN Macce n3ounaHaTa, oTobpaHHOro npu npegensHOM 3HaYeHUK) NO OTKIO-
HEeHUAM OT rpagyupoBOYHOU YHKUUK, NONYyYEeHHOU MeTOoACM HaMMeHbLIMX KBaapaToB ANd NUAHEeNHOW
perpeccuun, geneHHbIM Ha KOHLUEeHTpauuo B cTaHO4apTHOM pacTBope, No popmyne
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2
2 {Miegr —Mgtd) _p2 (11)
LOF = 2 =P
Mstq

U

rA€ Mgy — MaccaunsolmnaHaTa, Bbl4UCIeHHas Mo ypaBHEHUIo TMHENHON perpeccum, Npy ypoBHe KOHLEHTpa-
LI cTaHOQapTHOro pacTtBopa, Hanbonee TOYHO COOTBETCTBYHOLLEM Macce n3oumaHarta B npobde
npy NpeaenbHOM 3HaYeHUU KOHLUEeHTpaLuun;
Mgy — Macca usoumaHaTa, MPUCYTCTBYIOLLEro B COOTBETCTBYIOLWEM CTaHAAPTHOM pPacTBOPE;
0 — OTHOCUTENbHAaA pPasHOCTb ANA 3a4aHHOro YPOBHSI MacCOBOW KOHLEHTpaLMu.

[TpumeyaHune— HecooTBeTCTBME NPaayNPOBOYHON XapaKTEepPUCTUKM OyaeT BHOCUTb BKIaA B HeonpeaeneH-
HOCTb, 0OYCNOBMNEHHYIO HENOMHOTOW 3KCTPAaKUUM UK peakumnmn, ecnm 3pHeKTUBHOCTb PeakUNNU/3KCTPaKLMN 3HAHYUTENBHO
oTnun4aetcsi o1 1. B aTtom cnyvae He3aBMCcKMmMO OT TOro, bbina nm BBeAeHa NonpaBKka Ha HEMOMNMHOTY peakUUW/9KCTPaKLWK, He-
onpeaeneHHoCcTb, 0OYCrNoOBNeHHYI0 HECOOTBETCTBUEM NPAAYUPOBOYHOM XapaKTEPUCTUKU, HE CIeAYET YUUThIBATb MPU OLIEH-
K& HeonpeaeneHHOCTH.

12.3.3.7 Hpend BbIXOOHOrO cCUrHana aeTekropa
HeonpeneneHHOCTD, o6ycnosneHHy+o apendomM BbIXOOHOrO cUrHana getekropa Upp, ; OLEHNBAIOT Ha
OCHOBE OTHOCUTENbHLIX Pa3HOCTEN BbIXOAHbLIX CUTHANOB MeXay nocnenoBaTteNibHbIMU rpadyupoBKamMm Mo

dopmyne

2 = (=t 1) (12)
DR 2’
12 'n =Tn -1
2

rae r, — BbIXOAHOW curHan geTtekTopa ANd cTaHgapTHOro pacTteopa, Hauboriee TOYHO COOTBETCTBYHOLLUY
Macce usoumaHaTa npu ero npeaensHOM cogepXaHun B npobe;
n — 41Cno NOBTOPHLIX aHaNU30B.
12.3.3.8 [lpeun3noHHOCTb aHanunsa

HeonpeaeneHHoCTb, 0BYCMOBIIEHHYIO (HEAOCTaTOMHOM) MPELM3MOHHOCTLIO aHanmnsa Uy, OLEeHUBaIoT
npoBeAeHUeM aHanmnsa cTaHaapTHBIX PaCTBOPOB OAHOMO U TOrO e COCTaBa B YCMOBUSAX MOBTOpsieMocTU. Mpu
3TOM MPOBOAST He MeHee LIeCTV NOBTOPHBLIX aHann3oB. HeonpeaeneHHOCTb BLIYUCASIOT MO hopMyrie

2
S 13
(2 = Sanal (13)

r f2

A€ S, — CTaHAAPTHOE OTKIIOHEHWUE BbIXOCAHBIX CUTHAJTIOB TP MOBTOPHDBIX aHalIU3dX,

r— cpegHee 3HavYeHue BbIXOAHOro curHana.

[1lpn oueHKke HeonpeaeneHHOCTU AaHHLIM BKNa4 y)Ke BKIHOYEeH BO BKMagbl B HeonpeaeneHHOCTbL Npn
onpegeneHnn aPeKTUBHOCTU Aecopbunn, NO3TOMY HET HEOBXOAMMOCTN €ro y4YUThIBaTb.

12.3.3.9 CenekTnBHOCTb aHanu13a

Mcnonb3yemasa cuctema pasgenenust (konoHka ansg BOXXKX, rpagneHTHas nporpamma) aomkHa ObiTb
ONTUMU3NUPOBaAHA ANd CcBedeHUA K MUHUMYMY HeonpeaeneHHOCTU, oDycnoBneHHOW (HesamMeyeHHbIM)
COBMECTHLIM 3MIOMpoOBaHMeM NoTeHUManbHbIX MeLllaloLWnX BELLECTB.

PaspelwleHune ncnonbsyemon BOXXX cuctembl R BEIYUCAOT NO popmMyne

R = Al (14)
085(wg + W)’

rae Af. — pa3HOCTb BpeMeHW yaepXnBaHua aHanuta u Mellarowero BelwecTsa, C;
Wg — LUMPUHA NUKa U3oLMaHaTa Ha NnonyBbICoTe, C; MHAEKC B oTHOCUTCA K n3oumaHary;
W, — Wwu1puHa NuKa mMellarollero BewecTsa Ha MosyBbiCOTe, C; MHAEKC | OTHOCUTCA K Mellatolwemy
BELLEeCTBY.

PaspewieHne R gomkHo ObITh bonblle 1. B 3aTomMm cnyvyae makcumansHas HeonpeaeneHHOCTb, 00YCnoB-
NIeHHad COBMECTHbLIM 3/1I0UpoBaHNEM, cocTaBnAeT 2,5 %. TUnu4HbIM BKNad B HeonpeaeneHHOCTb COCTaBUT
+ 0,7 %.

12.3.3.10 CymmapHas HeonpeaeneHHOCTb M3MepPeHUa Macchl U3oLMaHaTa

[TpuBegeHHbIEe BbllLe BKNadbl B HEOnpeaeneHHOCTb 00beanHST, U HeonpeaeneHHOCTb U3MEepPEeHUs
Maccbl coeaguHeHusa u(m,..;) (Mcknovaa HeonpeaeneHHOCTb, 0DYCNOBIEHHYIO He4oCTaTOYHOW NpeLusnoH-
HOCTbI0) BBIMUCTIAKT NO popMyne

2 2
U™(Manal) _ Ustd u? 1 u? 1 y? (15)
2 2 LOF D sel’
Manal Mgt R

rAe Uge — HeornpeaeneHHoCTb CeNeKTMBHOCTN aHanuaa.
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12.3.3.11 CymmapHasa HeonpeaeneHHoCTb NU3MepeHnst Macchbl M30LIMAHATOB B Nnpobe
Bknagbl B HeonpeaeneHHocTb, npuBeaeHHble B 12.3.3.4 — 12.3.3.8 n B 12.3.3.10, obbegnHSAOT, U
HeonpeaeneHHOCTb N3MepeHnsa Macchbl coeaguHeHusa B nNpobe Bo3ayxa u(Mg,y) BBIMUCNAIOT No bopMyne
2 16
Uz(msam) u2(”:'an:—:fal) = YERE (1)

2 2 2
M sam Manal ERE

12.3.4 Macca coegMHEeHUA B XONOCTOU Npobde

Maccy nsoumaHaTa B Xonoctou npobe myg, onpeaenatoT NpoBegeHneM aHanusa paga XonocThIX Npob B
YCNOBUSIX NOBTOPSEMOCTU, HECDOXOAMMO MPOBECTU HE MEeHee LeCTM NOBTOPHbLIX aHann3oB. HeonpeaeneH-
HOCTb BbIMUCTIAOT C UCNONb30BaHMEM YITIOBOro KoapdouumeHTa rpagynpoBOYHOU PYHKLMN, SKCTPanonmpo-
BAHHOW B TOYKY, COOTBETCTBYIOLLYIO YPOBHIO CUTHAra XonocTomn npob.l, no gopmyne

s (17)

UZ(mBL) — b—:
BL

rae Sy, — CTaHOapTHOE OTKIIOHEeHWe pesynbTaToB NOBTOPHLIX aHaNN30B XONOCThIX NPo6, OLEHEHHOEe No N
aHanusam;
bg — YrnoBoun KoapdULMEHT rpagynpoBOYHOIO rpadpmka, aKCTPanoMpoBaHHOrO K YPOBHIO XOMOCTbIX
NoKasaHWi;
n — Y41CNo NOBTOPHbLIX aHANTN3OB.

Ecnu curHan XxonocToro onbitTa B TpU pasa MeHbLUe YPOBHSA LUYMOB AeTeKTopa Npu BpeMeHN yaepxKmBa-
HUA U3oUMaHaTa, TO YPOBEeHb CUrHana XonocToro onbita U ero HeonpeaeneHHOCTb cneayeT BblYUCNATL Ha
OCHOBE YPOBHS LUYMOB AgeTeKkTopa ¢ UCMONb30BaHUEM YITIOBOro KospduumeHTa rpagynpoBoYHON pyHKLUN,
SKCTpanonMpoBaHHOM K HYNMEeBOMY YPOBHIO BbIXOOHOMO cUrHana, B npeanonoXeHWUnM ¢ ero paBHOMEpPHOM
pacnpegeneHnun no dopmynam:

_ 3 18
Mgy e (18)
5 9 (19)
u“(Mmg ) = 19

rAe rop — YPOBEHb LYMOB;
by — YrNoBOU KOIMEPULMEHT rpagynpoBOYHON PYHKLIMM NPU HYNEBOM YPOBHE BbIXOAHOIo curHana.

12.3.5 MexnabopaTopHble BKNnaabl B HeonpeaeneHHOCTb

B0o3MOXHO OTCTYNNeHne OT YyCTaHOBIEHHOW NpoLleaypbl NpoBedeHUda aHannsa, onmcaHHOro B HaCTo4d-
LLiemM cTaHgapTte, Npu NPpUMeHeHNn B pasnuyHbiX nadopatopuax. OkoH4aTebHas oueHKa AONONHUTENbHbIX
BKNadoB B HeoMnpeaeneHHOCTb MOXET ObITh onpegeneHa KoNMMMYEeCTBEHHO NpoBeaeHUEM MeXNnabopaTopHbIX
CIMMMYEHU, OXBaTbIBAKOLWNX:

- BCIO NpoLeaypy M3mMmepeHuin, Bknodasa otéop npob;

- aHaNMUTUYECKYIO YacTb nNpoueaypbl UsmepeHun.

MexxnabopaTopHble CMYeHna AomMKHbl ObITb OpraHn3oBaHbl B cooTBeTCTBUM ¢ MCO 5725-2 ¢ ncnonb-
30BaHMeM obpasuoB 4OCTATOUHON TOMOreHHOCTW ANns obecneyeHus Toro, YTodbl BKNaa B MeXnadbopaTopHYIo
HeonpeaeneHHoCTb, 0bYyCNOBNEHHBLIN HEFTOMOTeHHOCTbIO, ObIN He3HaYUTEeNbHBbIM. Ha npakTuke, Kak npasmno,
NoCcTaTo4YHO, YTODLI HEoNpeaeneHHoOCTb U3-3a HEeroMoreHHoCcT coctapnana < 2 %.

12.3.6 CymmapHaa HeonpeaeneHHOCTb

CyMmMapHyto HeonpeaeneHHOCTb U3MepeHusa coaepXXaHna coeanHeHns B npobe so3ayxa u.(C.,) nosy-
YyaoT obbeaAnHEeHNeM BKNaaoB B HeONpeaeneHHOCTb, BblMMCNIEHHBIX Mo opmynam (6), (14), (18) n (19), npu-
baBnsAs (Npn HeodbxoaMMOCTWN) MexnabopaTopHyo HeonpeaeneHHOCTL, No popmyne

Ug(Cp) = UB(Mgg) + U3(mgy ) + U3(Vgam gp1) + UL, (20)

rae u, — MexnabopaTopHbIX BKNag B HeonpeaeneHHOCTb.

12.3.7 PacwunpeHHaa HeonpeaeneHHOCTb

PaclwmnpeHHyo HeonpeaeneHHOCTb U3MepeHUn coagepaHusa nsoumadHata C npu ypoBHe AOBepUTENb-
HOWN BepOATHOCTN 95 % nony4atoT ymHOXeHnem u.(C ..) Ha kKoadpPnLMeHT oxBaTa 2.

12.3.8 HeonpepeneHHOCTL UCXo4A U3 3HAYEeHUU KPpUTEpPUEB

ObbeanHeHne HeonpeaeneHHOCTEeN, YCTAHOBMEHHbLIX ANSl MeTPONorMvyeckux xapaxkrepuctuk (12.2),
npuBeaeT K Hamxygllemy cnydato. ['lonydyeHHada cymmapHasa oTHocUTenbHaga HeonpeaeneHHOCTb, BbIYUACTIEH-
Hada no 12.3.6, oyaet cocTtaensaATb okono 10 %. PacwnpernHaa HeonpeaeneHHoctb — 20 %.
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MeTponornyeckme xapakTepucTuKku

A.1 OueHkKa HeonpeaeneHHOCTWH

HaHHble, npuBegeHHblie B Tabnuue A.1, npeacrtaBnsatoT cobon OUEHKU BKNAA0B B HEONPeAEeNEHHOCTb, NOMYYEHHbIE
No NUTepaTypHbIM NCTOYHUKAM U B COOTBETCTBUN C HACTOSIWMM CTaHOAPTOM.

Tabnwunya A1 — Bknagbl B HEONPeAeNEeHHOCTb

BenundnHa (xapakTtepuctuka), BHOCALLAA BKNaa B HeonpeaeneHHOCTh, y
o KoMmmeHTapuu
HeonpeaeneHHoOCTb 7o
Ob6bem npobbl 4 ns npobbl Bo3gyxa, oTobpaHHON B TeYe-
H1ne 15 MuH nNpu pacxoae 1 nN/MUH

Pacxon npu otbope npod — kanmbpoBka pacxoo- 2 MHCTpYKUMK no Kannbposke npubopa
Mepa

Pasbpoc pacxoga npu otbope npob 3 OueHka

Bpems otbopa npob 0,2 —

Temnepartypa BO Bpems otbopa npob 1 OueHka

[laBneHne Bo Bpems oTbopa npob 1 OueHka

Macca aHanuTta (onpegeneHHasi B3aBeLWMBAHNEM ) 6 CoaepxXaHne waoumaHara B CTaHAAQpT-

Macca aHanurta (onpegeneHHas no pesynbraram 12 HbIX pacTBOpax, onpeaerneHHoe B3BELLUVBA-
aHannaa ¢ ncnone3osaHunem XJ11) HUEM U MeToaom KX ¢ NCnonb30BaHUEM

XJia

CTtabunbHOCTbL aHannTa Npu XpaHeHun [Tpenebpexnmo Cwm. [5], [9] m [19]

Marna

IDPEKTUBHOCTb PeaKUNN/3KCTPaKLUUK 6 BbluncneHa no pesynbtartam TMTPOBaAHUA

pedepeHTHOro marepuana

Macca wmaoumaHata B CTaHOaApTHLIX pacTBopax 1 CogepxXaHne wusoumaHara B CTaHaapT-
(onpegeneHHast B3aBELWWMBAHNEM ) HbIX pacTBopax, onpeaerneHHoe B3BELUMBA-

HUEM UM MeToaom KX ¢ ncnonb3oBaHUEM
XJ14 [20]

Macca wnsoumaHata B CrTaHAapTHbIX pacTBopax 10 CogepxXaHme wusoumaHara B CTaHAapT-
(onpepeneHHas no pesynbrartam aHanusa ¢ UCnorb- HbIX pacTBoOpax, onpeaerneHHoe B3BELUVBa-
zoBaHnem XJ11) HUEM U MeToaom KX ¢ NCnonb30BaHUEM

XJ14 [20]

HecooTBeTCTBME MpagynpoBOYHON XapaKTEPUCTUKA 1 —

Hdpend BbIXOAHOIo curHana B Npomexytkax mexay | [NpeHebpexnmo [TonpaBka Ha apend npubopa BBeaeHa ¢
rpagynpoBKamMu Marna NCMONb30BaHMEM BHYTPEHHUX CTaHOAPTOB

[6], [7]
[1peyn3anoHHOCTL aHanNMTUYECKOW nNpoueaypsol Zz —
CenekTUBHOCTL [Tpenebpexnmo MeTop KX ¢ ncnonb3oatnem MC obec-
Marna NeYvynBaeT BbICOKOCENEKTUBHOE onpeaene-
HNe
YpPOBEHb XONOCTbIX NOKa3aHU [Tpenebpexnmo —
Marna
MexnabopaTtopHble Bapmnauumn 10 OueHKa, AaHHbIX HET
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A.2 CymmapHana HeonpeaeneHHOCTb

Ecnun KoHUeHTpauns naoumaHata B CTaHAAPTHLIX pacTBOpax paccynutaHa Ha OCHOBE TOYHO B3BELUEHHbIX KOIU-
4YEeCTB n3oumaHaToB, KOTopble gepmBatnanposaHsl [AbA, oueHka cymmapHoOn HeonpeaeneHHOCTM MacCOBON KOHLUEHTpa-
ummn b6yaet coctaensaTte 12 %. Ecnn KOHUEHTpauusa naoumaHarta B CTaHAapPTHbLIX pacTBopax NoflyyeHa no pesynbraram
KONMUYECTBEHHOIoO onpegeneHns metogom KX ¢ ncnonssosannem XJ1I1, To oueHka cymmapHon HeonpeaeneHHOCTU Mac-
COBOW KOHUEHTpauumn byaet coctaensath 16 %.

A.3 PacwuvpeHHana HeonpeaeneHHOCTb

[Tpn ko3 PuULMeHTe oxBaTta 2 paclwmpeHHas HeonpeaeneHHoCcTb cocTaBuT 24 % npun ncnonb30BaHUM TOYHO B3BE-
LLEHHOIO KONMYecTBa N3ounaHaToB, aepmeatnanpoBaHHbiX ABA. [1pyn ncnone3zosannm metoga KX ¢ XI1 ans onpeaene-
HUA codepXaHus naoumaHaTta B CTaHOAPTHLIX pacTBopax paclmpeHHas HeonpeaeneHHoCTb cocTaBuT 32 %. B aTom
cnydae 6ygeTt 4ONONHUTENBbHbBIWM BKNa4 B HEONPEAENEHHOCTL (40 TEX NOP, NOKA €ro HE YYUTLIBAIOT), CBA3AHHbLIN C 3o dhek-
TUBHOCTbLIO YNTABNUBAHUS, €CNN HEODX0AMMO yrnaBnMBaHME B COOTBETCTBUU C yCIoBUsSMU oTbopa npob.

B cnyvae onpegeneHns hopnofiMMepHbIX U3oumaHaToB CHUTAIKOT, YTO paclMpeHHas HeonpegerneHHOCTb N CyM-
MapHas HeonpeaeneHHOCTb ByayT TakKMMKM Xe, Kak 1 ans apyrux n3oymaHaTtoB, €Crin COCTaB MCXOQHOro marepuwana wm
Npobbl BO3ayXa 0QNHAKOB. ITO MOXET DbITb NOATBEPXKAEHO ¢ nomowbto 2KX-MC.

[Tpn aHanmn3e opnonMMepHbIX n3ounaHaTtoB, onnmromepHolx MDI n cmecen TexHN4YecKkux cmecenm n3ounaHaToB,
A5 KOTOPbIX HEAOCTYNHbLI 06pa3ubl CTaHAAPTHBLIX BEWECTB COOTBETCTBYIOWEN YNCTOTbI, MOXET ObITb ONpeaeneH TUTP
Npob NCXoaHbIX MaTepuanoB. Takum 0bpasom, MOXET ObiTb BbIMUCIIEHO 0blWee cogepXaHne PyHKUMOHANbHbLIX TPy
n3oymaHaTos. na OUeHKM MacCOBOW KOHUEHTPaALUMN N30UMaHaTOB B Npobax Bo3ayxa 0aNH NN HECKOIBKO NUKOB Ha XPo-
MaTorpaMmmax mMoryT 6biTb MCMNONBb30BaHbI B KAYECTBE «MHOMKATOPOB» KOHLUEHTPaUKK nounaHarta B npobe, ecnm xpoma-
TorpamMma  gnsa pactBopoB npob Bo3gyxa OTpa)aeT CcocTaB nepBuYHbIX npob. MexnabopaTtopHoe cnudeHue
(MCO/TK 146/T1IK 2/PI" 4) nokasano, uto anst cmecu TDI (cmeck naomepos 2,4-TDIl n 2,6-TDI B oTHoweHUn 80 %/20 %) n
HDI pe3ynbratel TUTPOBaAHUA MPAaKTUYECKN aHanNoOrn4dHbl pesynbraram, NONyYeHHbIM C UCNONb30BAHNEM HECKOJIbKMX
NCrbITyeMbIX XpomaTtorpagpunyecknx metogoB. OgHako gns onuromepHslx MDI ecmeweHne coctaent go 30 %. B HacTos-
uee BpeEMS NPUHYUHBLI 3TOM0 CMELLEHNS HEN3BECTHLI. B HeobpaboTaHHble pedynbTaThl Obina BBeAeHa Nonpaska nyTem
aenenvs Ha (1 + cmeweHune). B aTom cny4vae gononHUTENBbHbIN BKIa4 B CYMMapHYH0 HEONPeAeNeHHOCTb COCTaBUT 5 %.
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[MpnnoxeHve B
(cnpaBo4HOe€)

[TpumMepbl

B.1 lNMpumep 1. CknenBaHwne

BbigeneHne naounaHatoB b6blno nccnegoBaHo Ha npumepe Harpesanus Ao 80 °C 17 mr knes Ha ocHoBe MDI.
[1pn aTon TemnepaTtype He npouncxoauno ebigenenmne MDI nccnegyemosim obpasuom, HO Bolgenunocb 0,004 mkr

HDI n 2,2 mkr IPDI (cm. pucynok B.1).

IPDI-DBA
miz =481 4

d,-HDI-DBA
miz= 4314

HDI-DBA
miz =427 4

miz = 156,1

mf/z = 130,2

-1 T 1 T 1T ___°r 1
8 10 12 14 X

X — Bpemsa yaepxumeaHua g, MUH

BeicoTa nukos ycnoeHO npuHsaTa 3a 100 % (B npon3BonbHOM MacwiTabe).

PucyHok B.1 — 2XKX-MC xpomartorpamma, NnonyyeHHas B pexxnme perncrpaumm n3bpaHHbiX MOHOB, ANs Npobbl BO3ayXa,
onncaHHou B npumepe 1

B.2 lNpnumep 2. Ceapka meTannnyeckmnx nUcToB, NOKpbITeIX 1Y, ncnonb3yembiX B KOHCTPYKUMWN aBTOMa-
LUWH

[Tpoba Bo3ayxa 6bina otobpaHa B aBTOPEMOHTHON MAaCTEPCKOW BO BPEMS CBAPKM METANNNYECKUM 3NEKTPOAOM B
cpeae rasa MeTannyeckux nUcToB, NOKPbIThIX [TY. OT6op npod npoBoannmn Ha paccTossHum 20 cm OT MecTa CBapPKU B
TeyeHne 15 muH npu pacxoae 1 n/muH.

B npobe Bo3ayxa 6binm obHapyXeHbl criegyowme naoumnaHartbl (CM. pUcyHok B.2);

- naoumnarosasi kucnota (ICA): 500 MKr/m>;
- meTunuaoymanat (MIC): 57 MKr/M3;
- aTunuaoumanar (EIC): 21 MKr/m3;
- nponunnaouunanar (PIC): 24 MKr/m>;
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- rekcametuneHgumnaoumnanat (HDI): 72 MKr/m3;
- 2, 4-tonyongunaounaHart (TDI); 290 MKr/m>;
- 2,6-TDI: 100 MKr/m>;
- meTnenanpennnammnaoumanar (MDI): 2 MKr/M°.

B npobax Bo3ayxa, oTobpaHHbIX B npouecce pabovnx onepaunn gaHHoOro tmna, Moryt ObiTb TakKkKe 0BHaApYyXEHb!
aMVHbI M aMUHOM30oUMaHaTbl ).

B.3 Npumep 3. JinTbe B nec4yaHblie hopmbl

[1pobbl BO3gyxa (n = 8) bbinn oTOBpaHbI B YYryHONMUMTENHOM LIEXE BO BPEMS NUTbSA B NecvaHble Popmbl ¢ ypaHo-
BbIMW cMonamun. Yertbipe npobbl 3 BOCbMU Dbifin 0TOOpaHbl B 30HE AblXaHus paboTHUKOB, ABe — Ha BbicoTe 0,5 m OT
doopmbl BO Bpems nuTbsl. Ewe aee npobbl 6b1nm 0TOBpaHbl Ha BbICOTE OKONo 0,2 M OT TPyObI, NO KOTOPOW pacn/iaBfeHHbI
MEeTann nogasanu K NTMTenHomy KoBwy. [lnsa naonsaumm Tpybel ObiNa NnpuMeHeHa MMHEpPanbHas Bara.

PeasynbTaTthl ananuaa npob nokaszanwu, 4to ICA BbiaenseTcss B 60NbLLIKMX KONMUYECTBAX NPU TEPMUYECKON OECTPYK-
LMK matepuana opmbl 1 MUHEPANbHOW BaATOW, OKPYXAaIOLWEW TpaHCNoOpTUpYyowyto Tpyby (tabnunua B.1).

d,-MDI-DBA —A_
MDI-DBA l \
d,-TDI-DBA “ ‘ \
TDI-DBA A ‘ \
d,-HDI-DBA _l\i
HDI-DBA ‘\

M__A—/ BIC-DBA

R “ PIC-DBA

‘\ ‘\ EIC-DBA

‘\ d,-MIC-DBA
" MIC-DBA
" ICA-DBA

2 4 6 8 10 12 14 X

X — BpemA yaepxmeaHua R, MUH

Beicota nukoB ycnosHo npuHsTta 3a 100 % (B npon3sBonbHOM MmacwiTtabe).

Pucynok B.2 — 2KX-MC xpomartorpamma, nony4eHHasi B peXnme perncrpaumm n3bpaHHbiX MOHOB, Ans Npobbl BO3ayXa,
ONMCaHHOW B Npumepe 2

1Y BIACO 17334-2 YCTaHOBNEH METO4 COBMECTHOro onpegeneHns n3ounaHaTtos, aMmmMHON3OUMAHATOB 1 AaMNHOB.
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Tabnwuua B.1— Maccoeas koHueHTpauunsa ICA n MIC B npobax Bo3gyxa, oTOOpaHHLIX B YYTYHONMUTEMHOM LIEXE BO
BPEMS NUTbA B NecyaHble PopMbl ¢ DYyPaHOBbIMU CMONTaMU

OBbEM OTOBPAHHOTO Maccoeas Maccosas
[Tpoba B030yXa., 1 KOHLLEI—;’ES;I,;IFI |CA, KOHHEH;E?/EEH MIC,
1 3oHa gbixaHus, pabo4vmnin 1 6 50 —
2 3oHa gbixaHus, padovun 1 ¢ 60 —
3 3oHa AbixaHusi, padboumn 2 5 300 —
4 3oHa gbixanus, pabouun 2 5 300 —
5 Hag tpaHcnopTtnpyowen naonmpoBaHHON Tpybon Zz 700 30
6 Hapg TpaHcnopTupyowen n3onmpoBaHHOW TPyOon 2z 700 30
7 Hap popmon 3 300 —
8 Haa dhopmon 3 300 —

B.4 lNMpumep 4. Macc-cnekTpbl lBA-npon3aBoagHbIX N30LNAHATOB

C NOMOLLbIO MAacC-CNEKTPOMETPUN MOXKET ObiTb NONy4YeHa BaXKHAsA MHopMaumsi 0 coeaNHEHUsIX, NPUCYTCTBYIO-
WKnX B Npobe. NaeHtncdmkayms npon3BogHbIX BO3MOXHA briarogaps Hanm4unio bnbnmnmoTekn CNEKTPOB AN XapaKkTepPUCTU-

yecknx dpparmeHtoB monekyn. Ansa OBA-npon3BoaHbIX TMNMYHO oBpasoBaHme MonekynsapHbix noHos: [MH]™ n yactuu
[(DBAYH] (m/z = 130), [[DBA)CO]* (m/z = 156), [MH-129]" n [MNa]* (cm. pucyHok B.3).

Y
100 208,4
130,2
4275
449,5

156,2

0
150 250 350 450 X

X —m/z;
Y — oTHOcuTenbHas UHTEHCUBHOCTL NnuHuK (OW), B npoueHTax:
m/z = 130,2 [(DBAH]™: m/z = 156,2 [([DBA)CO]"; m/z = 298,4 [MH-1291": m/z = 427 ,5 [MH]"; m/z = 449,5 [MNa]".

PucyHok B.3 — Macc-cnektp ansa ObA-npoussogHoro HDI, nonydeHHbn mMeTogom XMAKOCTHOW Xpomatorpagpum ¢
NCNOJNTb30BAHNEM MACC-CNEKTPOMETPUYECKOro AeTEeKTopa C 3NeKTPoCnpeem
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Mpunnoxenve OA
(cnpaBo4HoOe€)

CBegeHuAa 0 COOTBETCTBUU CCbINTOYHbLIX MeXAYHapoOOHbIX CTaHAApPTOB CCbINMOYHbLIM HaUUOHaNbHbLIM
ctaHaapTtam Poccunuckon Pepgepauun

Tadbnwua OA.1

OBo03HaAYEHUE CCBLINOYHOrO CTeneHb Obo3HavYeHue U HaMMeHOBaHME COOTBETCTBYIOLLEro HAUMOHANBbHOTO
MEXAYHAPOAOHOro craHgapra COOTBETCTBUSA cTaHaapTa
NCO 16200-1.2001 IDT [OCT P NCO 16200-1—2007 «Ka4vecTBO BO3ayxa paboyen 30HbI.

OTH60p Npob NeTyunx OpraHNYecKUX COEaMHEHUW C MOCcCneaytowen
aecopbunen pacrtsoputenemMm U rasoxpomartorpaduveckum aHanm-
3oM. Hactb 1. OT160p Npobd METOAOM MPOKAYKN»

NCO 5725-2:1994 IDT [OCT P NCO 5725-2—2002 « To4HOCTb (NpaBuNibHOCTb N NPEeLn3n-
OHHOCTb) METOA0B U pe3ynbTaToB namepeHun. Yacte 2. OCHOBHOW
MeTo4 onpeaeneHns NnoBTOPAEMOCTU U BOCMIPOU3BOANMOCTU CTaH-

OAPTHOro MetToga N3aMmepeHnmn»

[TpwnmedyaHune—BHacToswen Tabnuue NCnNonb3oBaHO Creaywee yenoBHoe 0603Ha4YeHNe CTENEHN CO-
OTBETCTBUS CTAHOAPTOB:

- IDT — naeHTnYHbIE CTAHOAPTHI.
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YOK 504.3:006.354 OKC 13.040.30 158

KntoyeBble crnioBa: Bo34yX paboyen 30HbI, 0TOOP Npob, aHann3, asoTopraHNYeckne coeguHeHns, MeTo XXna-
KOCTHOWM XpomaTorpadum n Mmacc-crnekTpoMeTpUn, onpeaeneHne n3oLnoHaToB, MPouU3BoaHbIE ANDYTUIaMn-
Ha
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