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MpeancnoBne

Llenn u npuHumMnbl cTaHaapTMsauuu B Poccuitickon deaepaumm yctaHoBneHol degepanbHbiM 3aKOHOM
0T 27 nekabps 2002 r. Ne 184-93 «O TeXHUYECKOM peryniMpoBaHuny, a npasuia NpUMeHeHUst HaLMoHanbHbIX
ctaHgapToB Poccuiickon ®egepaunm — FOCT P 1.0—2004 «CtaHgapTtusauusa B Poccuinckon ®egepaunn.
OCHOBHbIE MOMOXEHNSA»

CBeaeHUA o cTaHgapTe

1 MOArOTOBNEH ABTOHOMHOM HeKkOMMep4eckoi opraHusauuein «HayuHo-uccnegoBaTenbckuin
LEHTP KOHTPOMS U AUarHoCTUKM TexHndeckux cuctem» (AHO «HUL KO ») Ha ocHoBe cO6CTBEHHOTO ayTEeHTUY-
HOro nepeBoa Ha PYCCKNA A3bIK CTaHAapTa, YkasaHHOro B MyHKTe 4

2 BHECEH TexHuueckum kommnTteToMm no ctaHgapTtusauum TK 457 «KauectBo Bo3gyxa»

3 YTBEPXIEH W BBEAEH B JENCTBUVE lMpukasom deaepansHOro areHTCTBa No TeXHUYECKOMY
perynupoBaHuio 1 meTponorum oT 3 gekabps 2009 r. Ne 551-cT

4 HacToswmn ctaHgapT ngeHTudeH mexagyHapogHomy ctaHgapty MCO 17734-1:2006 «AHanus a3oT-
OopraHMYecknx COeVHEeHWA B BO3JyXe MEeTOAOM XUOKOCTHOW XpomaTorpadmm v Macc-CnekTpoMeTpuu.
Yactb 1. OnpepeneHne wusounaHaToB Mo WX AMBYTUNaMUHOBEIM npounsBodHbIM» (ISO 17734-1:2006
«Determination of organonitrogen compounds in air using liquid chromatography and mass
spectrometry — Part 1: Isocyanates using dibutylamine derivatives», IDT).

Mpu NprMeHeHnn HacTosALLero cTaHaapTa PeKoOMeHAYeTCA NCNOoMb30BaTh BMECTO CChINIOYHBLIX Mexay-
HapoAHbIX CTaHAapTOB COOTBETCTBYIOLWME UM HauMoHanbHble cTaHaapTel Poccuiickon degepaunu, ceeae-
HUS O KOTOPLIX MpUBEeAeHbl B AONOMHATENBHOM MpUnoxeHu A

5 BBEJEH BMNEPBbIE

UHgpopmayusi 06 usMeHeHUsX K HacmosiuweMy cmaHOapmy rybriukyemcs: 8 exe2o0HO usd0asaeMom
UHGOPMaUUOHHOM yKa3amene «HauuoHaibHble crmaHO0apmel», & MeKcm U3MeHeHUU U rornpasok — 8 exe-
MecsIYHO u3dasaeMblX UHGhOPMAaUUOHHBIX yKa3amensx «HayuoHarneHbie cmaHOapmel». B crnyyae nepe-
cMompa (3aMeHbl) u/iu OmMeHbl Hacmosiujeeo cmaHOapma coomeemcmsyoliee ysedomneHue 6ydem
onybrnuKoeaHo 8 exxeMecsiiHo usdasaeMoM UHGhOpMayUOHHOM ykasamene «HayuoHanbHbie cmaHdapmbi».
Coomeemecmeyrowjasi UH(hopMayus, ysedoMIIeHUEe U MEKCMbI pasMeLaromesi makxe 8 UHGhoOpMayuoHHOU
cucmeme obujeeo rnosib3osaHuss — Ha oguyuansHom catime PedeparnbHo20 azeHmemea o MexXHU4YecKoMy
peaynuposaHuio u Memporoauu 8 cemu YIHmepHem

© CrangaptuHdopm, 2010

HacTosiwuit cTaHaapT He MOXET BbITb NOMHOCTLIO UM YAaCTUYHO BOCNPOU3BEeH, TUPaXKUPOBaH U pac-
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rOCT P UCO 17734-1—2009
BBepeHune

MaoumaHaTbl — KOMMepUYeCKM BaXHbIE XMMUKATbI, MPUMeEHSIEMbIe, rMaBHEIM 06pa3oM, B NPOU3BOACTBE
nonuypetaros (MY). MNocneacTsnsa Bo3AeNCTBUSA N30LMAHATOB Ha 300POBLE MIOAEN B HEKOTOPBIX NMPOMBbILL-
NeHHbIX cekTopax MoryT 6biTb HeGNaronpUATHLIMA 1 BelpaxaTbcs B (hOpMe acTMbl, KOHTAKTHBIX A€pPMaTUTOB
1 annepruyecknx MHEBMOHUTOB.

AHanuTudecknin MeToz onpeaerneHns U3oLnaHaToB B Bo3ayxe paboyei 30HbI JOIpKeH obnagaTe AocTa-
TOYHOW YYBCTBUTENBLHOCTBIO U3-3a UX CUIbHO pasgpaaroLlmx U CeHCUBUIM3npyoWmnx cBoucTB. HecmoTpa
Ha TO, 4TO BO MHOMMX CTpaHax YCTaHOBMEHbI HU3KUE NpedenbHO A0MYCTUMBbIE YPOBHU NpodieCCUoHarnbHOro
BoageiicTeual), Hepeako TpebyeTca onpeaenUTL cogepXaHne U3oLMaHaTOB 3HAUYUTENLHO HUKE YCTaHOBMeH-
HbIX ypoBHel (< 1/100). UsoumnaHaTel NpeAcTaBnsAoT coboil BbICOKOPeaKLMOHHOCNOCODHbIE COeAMHEHUA,
KOTOpble He MOryT BbITb NpoaHanM3MpoBaHbl HanpsaMyo. [eprBaTusauus (NonyyYyeHue NponsBoaHbIX) U3oUn-
aHaToB npu oTbope Npob HeobxoaMma Ans NpeJoTBPaLLeHNs peakuuii ¢ MeluatoLumMmn BewectsamMu. B npo-
MbILLMIEHHOCT W MPUMEHSIIOT COTHM pasnnYHbIX N3oLUMaHaToB, HO ropasgo bonbLiee uncno ux obpasyetcs npu
Tepmuyeckon aectpykuum MY. MoatoMmy MeToa aHanm3a AoMmKeH ObiTb BLICOKOCENEKTUBHBIM.

Bbino nokasaHo, 4TO onpedernieHne M3ouMaHaTOB B Bo3gyxe pabo4yeil 30HbI C UCNOMb30BaHUEM
an-H-6ytunamuHa (OBA) B KayecTBe peareHTa c nocrneytlolMM aHanvM3oM MEeTOAOM KWOKOCTHOW Xpoma-
Torpacdmn ¢ macc-cnektpomeTpudeckuMm getektuposaHuem (PKX-MC) pocrtatouyHo HagexHo. Paspabotka
meToaa 6blna npeanpuHATa B CBSI3N ¢ NOSIBNEHUEM TpYAHOCTER Npu oTbope Npob Ha onpeaeneHue cogepxa-
HWS N30LMaHaTOB B CIOXHbIX ra3oBbiX cpedax (HanpuMmep, nNpu aHanuse NpogyKToB TEPMUYECKON OeCTpyK-
uan MY, [1], [2], [3]) npu ucnonb3oBaHUKM «cTapbix» MeTonoB. CkopocTb peakuuu [OBA ¢ nsouuaHatamu
BblCOKasi, MO3TOMY Ansl 06ecneveHns MrHOBEHHOTO NPOTEKaHUA peakuun MOryT BbiTb UCNOMb30BaHbl BbICO-
Kne KOHLieHTpauuu1, 4To no3sonsieT usbexatb Npobnem ¢ Mewatowmmun Bellectsamu [4], [5]. Ucnonb3oBaHue
UMMUHXepa C PacTBOPOM peakTiBa C NocnefoBaTeribHO NoAcoeAMHEHHbIM (uUnbTpoM no3sonsieT addek-
TUBHO yNaBnuBaTh U NepeBoAnTb B NPOon3BOAHbIE U30LMaHaThl B ra3006pa3HOM COCTOSIHUM U B BUAe TBepAbIX
vacTu [5]. MpumeHeHne XXX-MC/MC meToaa aHanusa Au-H-6yTunaMmMHoBbIX Npon3BoaHbIxX (ABA-npoussoa-
HbIX) n3oLUMaHaToB obecrneynsaeT BbICOKOCENEKTUBHOE U NPeL3noHHoe onpeaerieHe n3oLmaHaToB BrnoTb
A0 YPoBHel coaepxarus 10-8 gonycTuMoro ypoBHs npodeccroHansHoro BosaeincTaums [7].

OT60p Npob 6e3 NpuMeHeHNss pacTBOPUTENS MOXeT bbiTb NpoBedeH C UCNOMb3oBaHNEM TPybkn co
BCTaBMEHHbLIM B Hee (DUNbTPOM 13 CTEKIOBOMOKHA, NponuTaHHbIM [IBA, HenocpeACTBEHHO 3a KOTOPLIM pas-
MeLLeH ellle oanH nponuTaHHbii ABA dounbTp. Ana nponuTku NCNONL3YIOT pacTeop, coaepxawmin AIBA v kuc-
noTy, Npu 3ToM obpasyeTcsl MoHHas napa, BcneacTsue vero noHwkaeTca netyvects [1IBA. B pesynbTate [1IBA
ocTaeTcs Ha punbTpe aaxe cnycTa 8 4 nocne otéopa Npobbl [8].

MoHoMepHble M3ounaHaThl, obpasylolMeca B nNpouecce TepMUYECKONn AeCTPyKUUU NONMMepoB [kak
npasuno, nonuypeTtaHoB u dpeHondopmansaernakapbammngHbix (PPK)-cononnumepos], Takne kak n3ounaHo-
Bas KUCNOTa 1 MeTUNM3oLMaHaT, Takke MoryT BbITb onpeaeneHbl aTum metoaom [6], [71, [8], [9], [10]. NeTyuue
OBA-npou3BogHble MOTYT BbITb onpeaeneHsl METOAOM rasoson xpomatorpadun (MX)-MC [9]. MeTog ¢ npu-
mMeHeHnem JBA 1 nonyyeHue Npon3BoaHbIX N0 peakuun ¢ aTUNXNopchopMmnaTom No3BoMAT 0gHOBPEMEHHO
onpenenAaTb aMUHbl, aMMHOM30LMaHaThl U usoumaHatel B cootseTcTBun ¢ UCO 17734-2.

[ns konuyecTBeHHOro onpeaeneHnst TpebyloTca pedepeHTHbIe CoeAUHEHUA, HO OHU UMEIOTCH TONbLKO
Ans HebonbLIOro YMcna MOHOMEPHbLIX 3oL MaHaTOB. BONbLMHCTBO U3oLMaHaTOB, UCNOMb3YEeMbIX B MPOMBbILL-
neHHoCTW Npu Npon3soacTee MY, MoryT 6bITh NOAyYeHbl TONBLKO B BUAE TEXHUYECKUX cMeceln. MHorne usouu-
aHaTtbl, obpasyllmecs B npolecce TepMuyeckon aecTtpykuumn [1Y, HeaoCTynHbl, WU WX CROXHO
CMHTe3MpoBaTb. HacTodAlw MM cTaHAapTOM YCTaHOBNEH MeToA KONMYECTBEHHOrO onpeaeneHna nsounaHaToB
B CTaHAapTHbLIX pacTBOpPax ¢ UCMob30BaHUEM XEMUNIOMUHECLEHTHOrO AeTekTopa. MNokasaHo, YTo NpUMeHe-
HWe 3TOro MeToaa COBMECTHO C MacC-CNEKTPOMETPUYECKUM UCCNeA0BaHNEM 3HAUNTENBHO obneryaeT npo-
Lilecc NpuroToBneHns ctaHgapTHeIx pacteopos [10], [11], [12].

Ons KonNM4ecTBEHHOTO OMpeaeneHUs U30UMaHATOB B CMAOXKHBIX CMecAX Heobxoaumo NPUMEHSITb
Macc-CNeKkTpoMeTpuieckoe AeTeKTUPOBaHUe, KOTOpoe NPeAoCTaBNAET YHUKaNbHYO BO3MOXHOCTb UASHTU-
p1KaLMmM HeN3BECTHBIX COeAUHEHWIA. DTOT MeTo/ NO3BONSET OLEHUTL HOBble 061acTu, ANs KOTOPbLIX BO3Ae-
CTBME U3oLUMaHaToB BbINO HEN3BECTHO, U UAEHTUUUMPOBATL HOBLIE BUAbI U30LMaHATOB B BO3Ayxe pabouyei
30HbI [6] — [12].

1) NonycTnMbIM ypoBHAM NpodeccroHanbHOro BoaaeicTeus B Poccuiickoii deaepaunm cooTBeTCTBYIOT Npeaernb-
HO gonycTumble koHueHTpauum (MNAK).

\
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HAUMWOHANbHBLIW CTAHOAPT POCCUUCKOWU SGEOLEPALUMUMN

AHANKN3 A30TOPFAHUYECKUX COEOAUHEHUIA B BO3OYXE METOOOM XXUOKOCTHOM
XPOMATOIPA®UU U MACC-CMNEKTPOMETPUU

YacTtb 1
OnpeaeneHue U3ounaHaToB No UX AUGYTUNAMUHOBBLIM NPOU3BOAHBIM

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

HNara BBegeHnsa — 2010—12—01

1 O6nacTb NpUMeHeHunsA

HacTosiwmin ctaHaapT ycTaHaBnmBaeT obLuue nonoxeHus no otéopy 1 aHannsy npob Ha cogepxxaHue
N30LMaHaToOB, MPUCYTCTBYIOLMX B BO3dyXe paboyel 30Hbl. [pu NpeanonoXeHuu, 4To MoXeT NpousonTU
BblAeneHve aMMHOB 1 aMUHOM30LMaHaToB [Hanpumep, Npu TepMudeckon gecTpykuuu nonuypetaHos (MY)],
KpOMe aMMHOB 1 aMWHON3OLMAHATOB pekoMeHayeTCs AOMONHUTEIbHO onpeaernsiTe aMUHbI U aMUHOU3oLMna-
HaTbl ¢ ucrnonb3oBaHneM ABA u aTunxnopdopmumarta B kKauecTse peareHToB (cM. UCO 17734-2).

MeToA, yCTaHOBMEHHbIA HACTOSALWMUM CTaHAapTOM, NPUMEHSAIOT NS onpeaeneHus LLMPOKOro cnekrpa
pasHoobpasHbIX N3oLMaHaToB B rasoobpaszHoOM COCTOSIHUN U B BUAE TBEPAbIX B3BELUEeHHbIX YacTul,. Tunud-
Hble MOHOMYHKLIMOHAMNbHBIE N30LMaHaThl, KOTOpble MOTYT BbiTb ONpeAeneHbl C NCNOMb30BaHNEM 3TOTO METO-
Aa, — nsounaHosas kucnota (ICA), metunusoumanat (MIC), atunusouunanart (EIC), nponunusounaxat (PIC),
6yTunusoumnaHart (BIC) u dpenunusoumanat (Phl). K TunnyHeiM onpegensemMbiM MOHOMEPHBIM AUU30OLMaHa-
Tam oTHocsaTcA 1,6-rekcameTtunen- (HDI), 2,4- n 2,6-tonyon- (TDI), 4,4-gndeHunmetax- (MDI), 1,5-HadTun-
(NDI), nzocopoH (IPDI) n 4,4'-guunknorekcunmetangumsounarHat (HMDI). MoryT 6biTb Takke onpegeneHsbl
MHOropyHKLMOHaNbHble nsouMaHaTbl — onuromepbl nonumvepHelx MDI, 6GuypeToBble, UsoUMaHOYpaTHble,
annodaHaTtHble agaykTbl U hoprnonnmepHble opmbl N30LMaHATOB.

Mpeaen obHapyxeHus Ansa anudaTtnyieckux u3oumnaHaToB cocTaBnseT okono 50 domonb, Ans apomaTti-
yeckux — 2 comonb. Mpn ob6beme npobbl Bosgyxa 15 n anst HDI 1 TDI 3HavyeHns 3Tol BENUYNHBLI COCTaBMAAOT
0,6 Hr/m3 11 0,02 HI/M3 COOTBETCTBEHHO.

Mpu o6beMe Npobbl Bo3Ayxa 5 N AManasoH U3MepeHUin HacToSLWMM MeTOAOM cocTaBnsieT npuénunau-
TenbHo ot 0,001 mkr/m3 go 200 mr/m3 gansa TDI.

2 HopmaTuBHbIe CCbINKKU

B HacTosALeM cTaHOapTe UCnonb3oBaHbl HOPMATUBHBIE CCHISIKM Ha creayowne cTaHgapThl:

MCO 16200-1:2001 KauyecTso BO3ayxa pabouein 30Hbl. OT60Op Npob NeTyumx opraHM4eckMx coeguHe-
HWIA ¢ nocneaytowen gecopbLmnen pacTBopuTeneM U rasoxpomarorpacpuyeckum aHanusom. Yacts 1. Ot6op
npo6 Metogom npokadkn (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 To4vHOCTbL (NpaBUMbHOCTb U NPELU3NOHHOCTB) METOA0B 1 Pe3yrbTaToB U3MEPEHNA.
Yactb 2. OcHOBHOM MeTod onpedeneHns NOBTOPSEMOCTU U BOCNPOU3IBOAMMOCTU CTaH4ApPTHOrO MeToaa
nsmepeHui (BkNovas TexHuveckyto nonpasky 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)]

U3paHne odpmumansHoe
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3 OcCHOBHbIe NONOXeHUs

Mpobbl 0T6MpatoT NyTeM NponyckaHna M3BecTHOro o6beMa Bo3gyxa yepes MAHNATIOPHBIA UMNUHXEP,
3a KOTopbIM pacnonoxeH punbTp. UcnonssytoT umnuHxep ¢ 10 mn pactsopa [ABA B Tonyone KoHUeHTpauuei
0,01 monb/n 1 unbTp N3 CTEKINOBONOKHA Be3 gepxarens.

OT60p Npob 6e3 NprMeHeHNs PacTBOPUTESNSA NPOBOAAT NYTEM NPOMNycKaHUsa Bo3dyxa Yepes TpyoKy co
BCTaBMEHHbLIM B HEE CBEPHYTbIM (DUMLTPOM U3 CTEKMOBOMOKHA, NponuTaHHeiM ABA, HenocpeacTBeHHO 3a
KOTOPOW pacnonoXeH eLle OAuH NponuTaHHblA hunbTp. ANna nponuTKi NCNonb3yT pacTBOpP, coaepXalluii
OBA 1 ykcycHyto KUCOTY; BCneACTBYe 0bpasoBaHusl MOHHOM Napbl NoHwkaeTcs netyvecTb OBA 1 cTaHOBUT-
€A1 BO3MOXHBLIM MPOBeAeHe AornrospemMeHHoro otéopa npob.

Mocne oT6opa npob k pacTeopam npob AobasnsaoT AeiTepuposarHble JBA-Npon3BoaHble n3oLMaHaTa
(ucnonbsyemele B kKa4yecTBe BHyTpeHHero craHgapta). M3bbiTok peakTuea U pacTBOpUTENA BbinapueatoT, a
npo6bl pacTeopstoT B aueToHuTpune. Mpobbl aHanNM3npyT MeTOAOM XUAKOCTHOW xpoMaTtorpadum (XKX) ¢
obpalueHHo pa3o ¢ UCMOMb30BaHWEM MaccC-CNeKTPOMEeTPUYecKkoro JeTekTopa C 3afekTpocrnpeem
(BCM-MC) B pexume permctpauim nosoxkUTenbHo 3apsieHHbIX MoHoB. KonuyecTBeHHoe onpeaeneHne npo-
BOAAT NyTEM pernctpaumnm nsbpaHHelX MOHOB. CM. pUCyHOK 1.

M3ounaHatbl B ra3006pasHoM

Ot6op npo6 COCTOSIHAM U KPYMHbIE YacTuLbl
€ UCnonbL30BaHMeM (> 1,5 mMkm) ynaenusaroTcs
UMnuHXepa B MMNuHXepe. Hebonblune YacTuupl
u cunbTpa (ot 0,01 go 1,5 mMkm) ynaenmealoTcs
Ha punbTpe

papyvpoBoyHas
XapakTepucTuka, CraHaapTHbil pacTBop:
norny4eHHas Tlegg:f’ﬁ ;ﬁﬂ:: paa [OBA-Npon3BoHbIE AUM30OLMAHATOB,
Ha OCHOBE P 8 NPOBUPKY P MOHOW30LIMaHATOB, afAyKTOB
CTaHOgapTHOro n3oLnaHaToB 1 OfIMroOMEPOB
pacteopa

BHyTpeHHuit ctaHaapT (BC):

- 6nn3akuiA MO BPEeMeHU yAepX1BaHUS,

- Bnu3kuii MO0 MONEKynspHOI CTPyKType,
T.©. apOMaTUHECKWA UNu anudaTn4eckuin,
- NPEAnoYTUTENLHO AeTepUpoBaHHOe
[OBA-nponsBogHoOe nsouunaHara

HoGasneHue BC

- QKCTpaKUUsi aHaNUToB C (hunbTpa.
MogroToeka k aHanu3y - CmeHa pacTBOpUTes.
- KoHUeHTpupoBaHWe aHarnuTos

- Pexxmm usbpaHHoii peructpaLum

AHarua MeTopiom Mo MoneKynspHLIM WoHam [MH]*

HX-MC ananutos u BC
- BeluncneHne OTHOLLEHWs nnowaaei
nukoB aHanuTa v BC.
- BHEHVE M THOLLEHUEM
OLeHKa AaHHbIX CpaBHeH1e Mexay COOTHOLLEHUe

nrowazaeii, Nory4eHHbIX AnA NpoGbl
BO3/yXa U Mo rpagyupoBOYHONM
XapaKTepucTuke

PucyHok 1 — OcHoBHble aTansl metoaa
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KonnyectBeHHOEe onpeaerneHvne U KayecTBEHHble OLEHKM MOryT ObiTb BbIMONHEHbI MeTogaMu XX B
coyeTaHuM ¢ macc-cnektpometpuein (MC) nnu TaHgemHoin macc-cnektpometpuen (MC/MC) no pasnuyHbiM
meToaukam. XX-XJ1[ (XeMUnioMUHeCLeHTHBIN AeTEKTOP) U AN apoMaTUYecknx nsoumaHatos XX-Yo[O
(ynbTpadroneToBbIN AeTEKTOP) UCMONb3YIOT AN onpedeneHns BbICOKAX KOHLeHTpaLuuiA n3ounaHaTos.

KonuyecTBeHHbI aHann3 obpasuoB cpaBHEHUSA MOXeT 6biTb nposedeH ¢ nomoubio XKX-XNM. Ons
onpejerneHns NeTy4ynx coegnHeHnin Takke MoXeT BblTb UCNONb30BaH raszoxpoMaTorpadnyeckiin TepMOonoH-
HbIn getektop (FX-THUL).

4 PeakTuBbl U MaTepuanbl

4.1 PearenTt IBA
CepuitHo BbINyCKaeMblil An-H-ByTunamuH knacca u. a. a.

4.2 PactBoputenu

PacTtBoputens Ang peareHTa, Kak rnpasurno, Tonyon, U Apyrne pactBopuUTesnin — aueToOHUTPUM, U3o-
OKTaH U MeTaHON — A0IPKHbI BbITh Kracca Y. Ans KUAKOCTHON XxpoMaTtorpaduu.

4.3 KoHueHTpupoBaHHasi MypaBbWHas KACNOTa, kKnacca 4. 4. a.

4.4 KoHUeHTpMpoBaHHas yKkcycHasi KUCNoTa, knacca M. 4. a.

4.5 PacTBOp peareHTa

B mepHoin konbe BMecTuMocTbio 1 1 pacteopsaoT 1,69 mn [1BA B Tonyone n goBoasaT obbem pacTeopa
Ao meTku. PacTBop cTabuneH, u npyu xpaHeHun Heo6a3aTenbHO NPUHUMATL cneurarnbHble Mephbl.

4.6 PactBOp peareHTa aons ot6opa npo6 6e3 pacTtBoputens

4.6.1 PactBop [BA 1 kOHUeHTpauuen 0,74 monb/n

CwmewusatoT 80 mn meTaHona u 12,5 mn IBA B MepHoit konbe BMecTuMocTbio 100 M. Mpu nomelumsa-
HUW nocTeneHHo Ao6aensaoT B konby 4,16 MN YKCYCHOW KUCMOTLI. 3aTtem Ao6aensalT B Konby meTaHon u
A0BOAAT MM 006beM pacTBopa 40 METKW.

4.6.2 PactBop OBA 2 koHueHTpauuen 1,5 monb/n

Cwmewmusatot 60 mMn meTaHona 1 25 mn [1BA B mepHoi konbe BMecTumocTbio 100 mn. Mpu nomewunsa-
HUK nocTeneHHo AobasnsoT B konby 8,32 Mn ykcycHo kncnoTel. 3aTeM Ao6aBnsoT B konby MeTaHon u
A0BOAAT UM 06beM pacTsopa 40 METKW.

4.7 MNMopBuxHble hasbl ANA BbICOKO3(hheKTMBHOM XXUOKOCTHON XpoMaTtorpadoumn

4.7.1 XupgkocTHas xpomartorpadgumsa c macc-cnekTpoMeTPUUYECKUM AeTeKTUpOBaHUeM

Cnabas nogswkHas dasa (noaswxHas dasza A) npeacrasnsieT coboil cMechk BoAbl/aLeToHUTpUNa
(c oTHoweHnem no o6vemy 95/5) n 0,05 % MypaBbuHOI kKUcoTbl. CunbHas noasuxkHas dasa (noaBukHasn
cdasa B) npeacrasnsieT coboil cMechb BoAbl/aueToHUTpUNA (C OTHOLWeEHWeM no obbemy 5/95) n 0,05 %
MypaBbUHOR kucnoTel. Mepea ncnonb3oBaHnem NoasMkHble dasbl AerasnupyoT.

4.7.2 XXupkocTtHasa xpomarorpadus c mcnonb3oBaHUEM XeMUITIOMUHECLIEHTHOIO feTeKTopa

Cnabas nogsuxHan tasa (noaswkHas dasa C) npegcrasnsaeT coboil cMecb Bogbl/MeTaHona (C OTHO-
WweHnem no o6bemy 95/5) n 0,05 % MypasbuHoi kucnoTel. CunbHas noaswkHas dasa (noaswkHas dasa D)
npeacTaBnseT coboi cMeck BoAbl/MeTaHona (c oTHowweHnem no obbemy 5/95) n 0,05 % MypaBbUHOM KNCO-
Tbl. Mepes ncnonb3oBaHneM NOABMKHbIE a3kl AerasupytoT.

5 MpuroToBneHue cTaHAAPTHbLIX PacCTBOPOB

5.1 PecpepeHTHble coeAUHEHURA

PedepeHTHble coeAnHeHWs HeobxoauMbl AN onpeaeneHus NPousBoAHbIX M3oumaHaToB XXX-MC
mMeToAoM. Ans cepuitHo BbiNyckaemblX M3oumaHaToB [BA-nponssogHble Nerko NpuroToBUTL NyTem NpsiMoi
AepusaTtusaummn no peakunn ¢ ABA. IBA-npoussogHble M3oLMaHaTOB, He UMeKoLUMECS B npodaxe, MoryT
6bITb MPUrOTOBMNEHLI HA OCHOBE TEXHUYECKUX U30LMaHaToB, NPOAYKTOB TepMuieckor aectpykuuu MY wunu
kap6aMUaHLIX CONONMMEPOB, HAXOASALUXCS B paboyelt 3oHe. B kayecTBe anbTepHaTUBLI MOTYT BbiTb UCMOSb-
30BaHbl NOKYMNHble CTaHAAPTHbLIE PACTBOPbI.
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5.2 An-H-6yTMNaMUHOBbLIE NPOU3BOAHLIE U3OLUAHATOB

5.2.1 MNpurotoBneHue JBA-npon3BogHbIX U30LMAHATOB U3 CEPUINHO BbiNyCKaeMbIX U3oLuuaHa-
TOoB

MHorue ncnone3syemble nsouunaHartel, Takue kak HDI, 2,4-n 2,6-TDI, 4,4-MDlI, 4,4-HMDI, 1,5-NDI, IPDI,
Phl, MIC, EIC, PIC 1 BIC, BeInyckatoTcs cepuiiHo coupMamiu, NocTasnsiowuMm nabopaTopHble peakTusbl. Tn
nsouMaHaThl UMeIOT pasfMYHyIo YACTOTY, HEKOTOpbIE CoaepKaT M3oMephl.

CTtaHgapTHble pacTBOPLI MPUroTaBMNBAIOT NYyTEM BBeAEHMWS TOYHO B3BELLUEHHBIX KONIMYECTB Unn onpe-
AeneHHbIX 06BeMOB (COOTBETCTBYHOLMX NPUbNnauTensHo 0,1 MMornb) nsoumaHato B 100 Mn n3ooKTaHa.
1 Mn nony4yeHHoro pactsopa gobasnsioT k 100 mn pacteopa ABA B Tonyone koHueHTpauuen 0,01 monb/n
(npubnuantensHo 0,01 Mkmons/Mn JBA-Npon3BoaHOrO).

Cu1HTe3 Npon3BoAHbIX 3aknioyaeTcs B credytoLem:

- pacTBOPSIOT anuKBOTY, COOTBETCTBYOLWWYIO 6 MMONb M3ouMaHaTa, B 2 M1 M30OKTaHa, 1 PacTBOPAIOT
anukeoTy, cooTBeTCTBYOLWYo 60 Mmonb ABA, B 20 Mn U300OKTaHa;

- AobaBnsaoT pacTBop M3oLMaHaTa k pacTeopy ABA no kanne npu HenpepbIBHOM NepeMeLIMBaHnm;

- BbIMapuBatoT NOMyYeHHYo peakLMOHHYH0 CMeCb 40 CyXOro octatka B pOTOPHOM McnapuTene u cyliar
OCTaToK noA Bakyymom Ans yaaneHus u3bbitka ABA.

Takke MOXHO NpurotoBuTb ABA-NPON3BOAHBIE U3OLMAHATOB NyTEM YNaBMBaHUA NPOAYKTOB TEPMU-
YeckoW AeCTPYKLUN COOTBETCTBYHOLWMUX 3PUPOB KapbaMUHOBOI KUCNOTHI B UMNUHXKEPHOW konbe, cogepka-
wew pacteop ABA (cm. 5.2.3.3).

5.2.2 MNpurotoBneHue bA-npouzBoaHbIx ICA n MIC

Mpu TepMmndeckom pasnoxkeHnn MoveBUHBI oBpasyeTcs nsoumnaHosad kucnota (ICA).

HarpeBatoT HekoTopoe konu4ecTBo ModeBUHbl (20 Mr) Ao npnbnuautensHo 300 °C B cTeknsHHON Npo-
6upke. YnasnueatoT NpodyKTbl pasnoXeHUs B UMNUHXepHON konbe, coaepxaluein pactsop JBA B Tonyone
(0,5 monk/n). CMbiBatoT pactsop Tonyona, cogepxawuii ABA-npounssoaHbie ICA, Boaoi, nocrie Yyero opraHu-
Yeckylo pakLuio BbinaprealoT B BaKyyMHOM LieHTpUdyre, a octatok pacTBopsiioT B MeTaHone. Onpeaensior
Ka4yecTBeHHbIA 1 KONMYeCTBEHHbIA COCTaB pacTBopa B COOTBETCTBUMN € 5.2.4.

AHanorn4Hyo MeToanKy MOXHO NPUMeHATb Ans npurotoeneHus JBA-npoussogHbix MIC nyTem ynas-
NBaHUA NPOAYKTOB TEPMUYECKOTO pasnoXeHus 1,3-AMMeTUNIMOYEBUHDI.

5.2.3 MpurotoBneHue OBA-Npou3BoOaHbIX eNTepPUPOBaHHLIX U30OLUAHATOB

5.2.3.1 BHyTpeHHUWe cTaHaapThbl

[nst TOYUHOrO KONMUYECTBEHHOrO onpeaeneHns npu npuMmeHeHnn metoga XKX-MC Heobxoaumo ucnonb-
30BaTb COOTBETCTBYIOLLUME BHYTPEHHWE CTaHOApPTbl HEe TOMbKO ANl KOMNEeHCcaUUN BO3MOXHBIX OTKIOHEHUN B
npoueaype NoaroToBKU, HO Takke ANA KoMneHcauun drykTyaunm BbIXOQHOMO CUrHana Macc-cnektpomerpa.
B ngeanbHoM criyydae Kaxgbld aHanuT OOMKeH uMeTb OeATepupoBaHHbI aHanor. [na onpegeneHus
OBA-npon3BoAHbIX U30LMaHATOB B KAYECTBE BHYTPEHHMX CTaHAapTOB MOryT 6bITb Ucnonb3osaHbl JBEA-npo-
13BOAHbIE AENTEPUPOBAaHHLIX M30LMaHaToB U dy- 1 d,g-ABA-Npon3BOAHEIE M30LMAHAaTOB.

Ha ka4yecTBO KOMUYECTBEHHOrO ONpeaerieHNsi BNMsieT YACO 3amMeLLieHHbIX Ha eNTepuin aToMoB BOAO-
poaa BHYTPEHHero ctaHgapTa (MeHbluee YMCo aTOMOB AelTepust B MONEKyne nossonseT noy4nts 6onee
BbICOKYO NPeLnsMoHHOCTb). MNposeaeHne CTPYKTYpHON naeHTndukaumm ¢ ncnonssosaHmem MC n MC/MC
UMeeT NpenmyLlecTsa B TOM cryyae, korga aToMbl BoAopoaa 3amMelleHbl Ha aToMbl AeNTepust B n3oLmaHare,
a He B [IBA. CriegoBateflbHO, MOXHO pasnuyaTb MeyeHble 1 HeMedeHble parMeHThl, KOTopble MPoOMUCXoaaT
OT camoro usouuaHara. MoatoMy maeanbHLIMA BHYTPEHHUMU cTandapTamu cuutatoT OBA-npoussogHble
AenTepupoBaHHbIX usoumaHaTtoB. OgHaKo NPUroTOBMEHWE 3TUX COeAWHEHUA BecbMa TPYyOOEMKO, U OHMU
MMEeLoTCA B HaNM4MmM TONbKO ANs HeGONbLLIOro YMcha n3oLmMaHaToB.

dg- 1 dyg-[BA-npon3sogHbIE M30OLMAHaTOB Nerko NpUroToBMTL, a NioBoN U3oLMaHaT U3 TeXHUYeCKon
CMecU Unu n3oLumaHaT, ABNSALMACA NPOAYKTOM TEePMUYECKOro pasnoXkeHUsi, MoXeT BbITb NnepeBeaeH B nNpo-
N3BOAHOE M UCMOMb30BaH B KaYeCcTBe BHYTPEHHEero ctaHgapTa.

5.2.3.2 dg-[IBA- 1 d g-[IBA-NponsBOOHbIE AEeNTEPNPOBAHHbIX M30LMAHaTOB

PactBopsioT anuksoTy, cogepxallylo 10 MMOMb COOTBETCTBYHOLWEro AedTepupoBaHHOro amuHa, B
20 mn Tonyona. Mocne atoro gobasnsaT 150 mkn nupuanHa n 40 mn pacteopa NaOH (koHueHTpauuei
5 monb/n). 3aTem no kanne go6asnsoT 1,5 Mn aTunxnopdopmuaTta npn HenpepbIBHOM NoMeLnsanmu. Mo
nctedeHn 10 MUH OTAENAIOT TONYONOBYIO hpakUMio U BbiNapuBaoT pacTBOPUTENb.

MomelyatoT ocTaToK, coaepxalumii obpasoBaBLIMiics amnHoKkapGamMnHOBLIA adpup (10 Mkn), B CTEKNSH-
Hyto Npobupky. HarpesatoT npobupky npudnuantensHe ao 300 °C. MoacoeanHWUB NPOBUPKY K MMMAUHXE PHOI
konbe, cogepxallen pacteop OBA B Tonyone koHueHTpaunein 0,5 monb/n, ynasnueatwoT obpazoBasLumiics
OelTepupoBaHHbIA nsoLmaHaTt B Buae ABA-nponssoaHoro. BeinapusatoT pacTBOPUTESNb U PACTBOPSIOT OCTa-
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TOK B MeTaHone Ans Nofy4eHus COOTBETCTBYIOLLEN KOHLEeHTpaumn. OnpeaensiioT Ka4eCTBEHHbIA U KONU4ecT-
BEHHbI COCTaB pacTBOpa B COOTBETCTBUM C 5.2.4.

5.2.3.3 dg-[IBA- 1 dg-[IBA-NponssoaHbIe U3oLUAHATOB

MpurotasnuealoT dg- 1 d,g-IBA-NPon3BOAHbLIE N30LUMAHATOB, PACTBOPSIA TOYHO B3BELUEHHBLIE KOIMYeCT-
Ba usouuaHatos B 10 mn Tonyona Ana nonyvyeHna pacteopa dg-fIBA unu d,g-f16A B Tonyone KoHUeHTpauuein
0,1 monb/n.

MpurotasnuealoT aerTepupoBaHHble npoussoaHble ICA u MIC, noMecTuB HEKOTOpOE KONMUYecTBO
(20 mr) moueBuHbl (ans ICA) n 1,3-gumetunmouesuHbl (ana MIC) B cteknsaHHyo npobupky. HarpesatoT npo-
6upky npubnusutensHo go 300 °C u ynasnueatoT obpasosaswumecs ICA n MIC B umnuHxepHbIx konbax ¢ pac-
TBOpOM dg-[1IBA nnu d,g-[IBA B Tonyone koHueHTpaunen 0,1 monb/n. BeinapusaioT pactsopbl dg-ABA- unu
d,g-[IBA-NpousBoaHBLIX U3oLMAHATOB A0 CYXOro octaTka W pacTBOPAIOT ocTaTku B meTaHone. lMonydaioT
XapaKTepuUcTUKU pacteopa no 5.2.4.

5.2.4 KayecTBEHHbLIN U KONUYECTBEHHLIA aHaNU3 pacTBOpPOB

PacTtBopbl pa36baBnsioT MeTaHoNoOM A0 COOTBETCTBYHOLWMX KOHLEHTPaLMA U NPOBOAAT Ka4eCTBEHHbIV
aHanus metogoM XXX-MC 1 konuyecTBeHHbIN aHanus, npumeHas XKX-XJ1. MeTtoa sisnaetcsa cneundudHbiM
Mo OTHOLLEHUIO K a3oTy, U noboe asoTcogepxallee coeaMHeHne MOXeT ObiTb UCMONb30BaHO B KayecTBe
BHYTpPeHHero ctaHAapTa, Hanpumep kodeunH. Moao6HbI MeToa ANA APYTMX aHanNUTUYeCKUX 3a4ad npuseaeH
B [13], [14], [15]. KonuuecTBeHHO neTyune [JBA-NponsBoaHblE N30LMaHaToOB MOMYT ObITb Takke onpeaeneHbl ¢
ucnonb3oBaHuem MNX-TU[.

5.3 OBA-npou3sBoaHble U30LUUAHATOB U3 TEXHUYECKOU CMecU

5.3.1 MNpuroToBneHue

TexHuyeckme nsoumaHaTbl, UCNOSIb3yeMble B NPOMBILWSIEHHOCTU, KaK NPaBuIio, CepUNHO BbIMyCKatoT B
BUAE CMecel, TakuX Kak oriMromepsl noniumepHbix MDI, 6uypeT-, nsoumaHoypart- 1 annocaHaTHbIX aaayKToB U
copnonmmepHbIX hopM U3oLMaHATOB. DTU U30UMaHAaTLI, KaK NpaBuIio, SIBMASIIOTCA MHOTOMYHKLUMOHANBHBIMA.

Mpn HanMuMM NpaBUNbHBIX COMPOBOAUTENBHBIX AOKYMEHTOB ANl TEXHUYECKUX U30UMaHaToB MOryT
GbITb NPUroTOBMNEHBI CTAaHAAPTHbIE PACTBOPLI cNocoboM, onncaHHbIM B 5.2.1, nytem go6aBneHus N3BecTHOro
konuyecTea nsoumaHatos k pactsopy [ABA B Tonyone. Ecnu kayecTBO AaHHBIX NO COCTaBy U CoAepKaHuIo
PasnNYHBLIX N30LMaHATOB Bbl3bIBAET COMHEHWE UM OHWU OTCYTCTBYIOT, TO AOMKEH BbITb NPOBEAeH KauecTBEH-
HbI 1 KONNYECTBEHHbINA aHanMs TEXHUYECKON CMecH U30LMaHaToB.

MeToguka NpuroToBreHNst cTaHAapTHBIX PAcTBOPOB TEXHUYECKMX U30LMaHaTOB creayloLast:

- no6aBnAT anuKeoTy, skBMBaneHTHylo 10 Mr msoumaHaTHOro Mpodykta, B Buany BMECTUMOCTbIO
10 mn ¢ pacTtBopom OBA koHueHTpaumen 0,5 monb/n;

- BO3OENCTBYIOT Ha pacTBOp y/bTPa3BYyKOM W1 NOCMe 3TOro BbiNapuUBakT ero 40 CyxXoro ocrtartka, KoTo-
Pbll 3aTeM pacTBOPAOT B MeTaHosne;

- pa3baBnsOT pacTBoOp MeTaHOMOM AMs NOMYyYEeHNS COOTBETCTBYHOLUMX KOHLEHTPaLWI;

- onpenensitoT Ka4eCcTBEHHBIN U KONMMYECTBEHHBIA COCTaB pacTBopa B COOTBETCTBUN ¢ 5.3.2.

5.3.2 KauyecTBeHHbIA U KONMU4YECTBEHHbINA aHanus3

Ecnun n3BecTHO, Kakne nsoumnaHaTbl BXOOAT B COCTAB M30LIMaHATHOrO NpoaykTa UM kakve pedepeHT-
Hble CoeaANHEHMs1 UMEIOTCS B Hann4uKn, TO cTaHdapTHble PpacTBOPbLI NpUroTasnMeatoT no 5.2.1.

Ecnun Hen3BeCTHO, Kakne nsounaHaThl BXOAAT B COCTaB M30LMaHaTHOrO NPOAYKTa, TO NPOBOASIT KavecT-
BEHHBbIN aHanuMs Ha OCHOBE XpoMaTorpaMM AepuBaTU30BaHHOIMO U30LMaHATHOro NPoayKTa, NofyyYeHHbIX B
peXMMe NOSTHOro CKaHUPOBaHWUSA Mo Macc-cnekTpy. MNony4YyeHHble gaHHbIe MO COCTaBY NpoAyKTa BMecTe ¢ AaH-
HbIMW, MONyYeHHbIMU ¢ NpuMeHeHnem XX-XI1[, No3BONSAT BbIMUCANTL KOHLEHTpaLMW pasfMyHbIX KOMMOo-
HeHTOB B pacTBope. [lpoaHannaMpoBaHHbBIA pacTBOp NPobbl M30OLMaHATHOTO NPOAYKTa WCNOMb3yT B
KayecTBe cTaHAapTHoro pacteopa ans XXX-MC.

Mpu onpeneneHun GopnonMMepHbIX opM N3oLMaHaToB UM U3oUMaHaTHEIX KOMMIIEKCOB KONMYeCT-
BEHHOe onpegerneHne Kaxaoro MHAnBUAyarnbHoro usoumnaHata metogom XKX-MC moxeT ObiTb 3aTpyaHu-
TenbHbiM. OfHaKo OAMH UMM HECKOMNbKO KOMMOHEHTOB MOTYT ObiTb UCMONb30BaHbI B KAYECTBE penepHbIX
coeanHeHunn. Obwasn KoHueHTpauus nsoumanatHeix rpynn (NCO) B npoaykte MOXeT 6biTb HalgeHa nyTem
TuTpoBaHusa ABA [16], 1 MoryT BbiTb NTPUrOTOBMNEHBI CTaHA4apTHLIE pacTBOpPLI (MyTem pasbasneHus). KoHueH-
Tpauuo n3oumaHaToB B Npobe Bo3dyxa OLEeHWBAlOT Ha OCHOBE CpaBHEeHWst niowagen nukoB. To MoXeT
6bITb OCYLLECTBIIEHO Ha OCHOBE MPEAMNONOXEHUsI 0 TOM, YTO B COCTaB M30LMaHaTHOrO NPOAYKTa BXOASAT Te Xe
n3oumMaHaThl, KOTopble MPUCYTCTBYIOT B Bo3dyxe. [onyyeHHLbIn pesynbTaT npeactaBnseT cobor obuwiee
coepxaHue nsounaHaToBs B Bo3gyxe. MNpu aToMm npegenbl 06HapyXeHNs yBENMYMBaOTCS NPOMNopLnoHanbHO
OTHOLLEHMWIO CoAepKaHNs BCeX U3oLmMaHaToB K NpeanonaraeMomy coepkaHuio penepHoro usoumnaHaTa. Tem
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He MeHee, B 60MbLUIMHCTBE Cny4yaeB BO3MOXHO onpeaeNinTb YpOoBeHb coaepXaHUa HUXe 1/10 npegenbHo
OO0NYyCTUMOWM KOHLUEHTpaLUuu.

5.4 NBbA-npon3BoAHble U30OLMaHATOB — NPOAYKTbI TEPMUYECKOW AECTPYKLUUUM nonuypeTaHoB
WIU NOJSIUMEPOB Ha OCHOBE MOY€BUHbLI

5.4.1 MpuroTtoBneHue

Mpun TepMuyeckoin gecTpykummn, Hanpumep MY v nonMMepoB Ha OCHOBE MOYEBWHBI, 0Bpa3sytoTcs nso-
LMaHaTbl, KOTOPbIE HE BbINycKatoT cepuidHo. MY unm nonMmepbl Ha OCHOBE MOYEBUHBLI MOTYT ObiTb paspyLUeHbI
npu COOTBETCTBYOLWEN TeMnepatype. Bolaensemble Npyu pasnoxeHun NpoaykTel ynasnvsaloT B UMMUHXeP-
Holl konbe (c nocnegoBaTenbHO MOACOEAMHEHHbIM unsTpom) ¢ pactsopoM [OBA KoHueHTpauuen
0,5 monb/n. PacTBopbl BbiNapuBaloT 40 CyXOro ocTaTka, a OCTaTKM pacTBOPSOT B MeTaHorMe.

5.4.2 KauyecTBeHHbIN U KONUYECTBEHHbIN aHanus

KauecTBeHHbIN aHann3 nposoadat Mmetogom XKX-MC. [laHHble 0 CTpYKType coeguHEHNA COBMECTHO C
AaHHbIMK, NonyvYeHHbIMU ¢ NpuMeHeHnem XX-XT, ncnonbayoT AN BblMUCIEHUSA KOHLEHTPaLUUA pasnu4-
HbIX KOMMOHEHTOB pacTBopa. ATOT pa3baBneHHbI pacTBOP NPOBLI C M3BECTHBIM KAaYECTBEHHBLIM U KONUYECT-
BEHHBIM COCTaBOM UCMOMb3YIOT Kak cTaHAapTHbIN pacTeop ans XKX-MC.

5.5 CtabunbHocTb

PacTteopbl JBA-npon3sogHbix usounaHatos (MDI, 2,4- n 2,6-TDI, HDI, IPDI, Phl, BIC, PIC, EIC, MIC n
ICA) B Tonyone, aueTOHUTPUIE U MeTaHome ocTaloTCa cTabUNbHBIMIN B TeYEHUE LeCTU MecaLEeB XpaHeHus
npu 8 °C. ABA-npoussogHoe NDI nmeeT orpaHnyeHHyto cTabunsHOCTb, NO3TOMY NOArOTOBKA M onpeaeneHue
€ro KOINMYeCTBEHHOro coctaBa Heobxoaumbl nepes kaXdblM MCMOMb3OBaHMEM B KavecTBe CTaHAapTHOro
pacTeopa.

6 Annapatypa

6.1 YcTpoicTBO OTGOpa Npob

Mpoby Bo3gyxa OTOMpalOT C MOMOLLUBIO UMMUHXEPHON Konbbl, coeAuHeHHOW nocneaosaTtenbHoO ¢
UNLTPOM.

6.1.1 ®dunbTp

McnonbaytoT hunbTp M3 CTeKNoBOoKHa AvameTpoM 13 mm (6e3 cesasytollero BewecTsa) ¢ pasmepom
nop 0,3 MKM.

6.1.2 dunbTpopepxaTennb

UcnonbaytoT hunsTpogepkaTerib, M3roTOBMIEHHBIN U3 nonunponuneHa, Anametpom 13 MM ¢ HakoHeu-
Hukom JTroapa.

6.1.3 MuHuaTIoOpHbIA UMNUHXEP

MWUHWaTIOPHBIA UMNUHXEP COCTOUT U3 EMKOCTU U BXOAHOMN TPYOKU € KOHUYECKUM KoHUoM. CoeauHAIT
[Be ero 4yacTu Takum o6pasoM, 4Tobbl paccTosiHUE MeXay BXOAHbIM OTBEPCTUEM U AHOM NpUeMHUKa UMNUH-
Xepa cocTaenano o7 1 4o 2 MM. Matpybok ¢ HakoHeuHUKoM Jliloapa NoAcoeAVHSIIOT B BEIXOAHOMY OTBEPCTUIO
UMMUHXepa.

6.1.4 YctpoucTeo oT6opa npob 6e3 pacTBOpUTENA

BbipesatoT hunbTpel ABYX TMNOB U3 NUcTa cTekrnoBosokHa Tuna MG 160 ¢ paamepom nop 0,3 MkM:

- OOUWH NPAMOYronbHbIN hunbTp pasmepammn 2,5 x 6 cm 1

- OQUH KPYrnbiA hunbTp AnamMeTpom 13 Mm.

MponuTteiBatoT:

- NPAMOYronbHbIi hunbTp — 1 M pacteopa 2 (1,5 monb/n ABA);

- Kpyrnblid punbtp — 0,1 mn pacteopa 1 (0,74 monb/n OBA).

[atoT pacTBOopUTENtO UCNapATLCA ¢ PUNLTPOB MPU KOMHATHOW TeMnepaTtype B TedeHune 1 4.

MomewatoT NpsAMOYronbHbIA hUnbTp B TPYBKY 13 nonunponuneHa (AnuHon 7 cm, BHyTPeHHUM avameT-
pom 0,8 cM) Takum o6pasom, 4ToGbl OH MOKPbIBAN BHYTPEHHWE CTEHKU TpybkWu, a Kpyrnbld unbtp — B
dunbTpoaepxkaTens M3 nonunponuneHa guameTtpom 13 mm. MNoacoeanHsoT dunbTpoaepkaTenb K Tpybke
(cm. pucyHok 2). 3akynopusatoT o6a koHLa ycTpoilcTBa oT6opa npob npobkaMu U3 nonunponuneHa u nepeq
oT60pOoM Npob XpaHAT ero B XonoaunbHUKe.
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Pa3mepbl B MUnMmeTpax

a — TpyBky ucnone3ytoT Npu pacxoae 0,2 n/MuH
MpumMeyaHune— DUNLTP U3 CTEKNOBOSIOKHA C paamepom nop 0,3 MKM, NponuTaHHbIv [BA ¢ yKCYCHOM KUCROTOW.

PucyHok 2 — Cxema ycTtpoictea ot6opa npob 6e3 pacteoputensi

6.1.5 Hacoc gna ot6opa npo6

Hacoc pomkeH 6biTh kanubposaH Ana otéopa npob ¢ ucnonb3oBaHUEM UMMUHXKePa U unbTpa npu
pacxoge 1 n/muH 1 gnsa otbopa npob 6e3 pacteopuTens npu pacxoge 0,2 n/MuH.

6.1.6 LUnaHru

Wcnonb3ayoT pesnHoBble WNaHri noaxoasLlen AnvHel U COOTBETCTBYOLLEero AnameTpa, obecneunsato-
e repMeTUHHOE NOACOeANHEHNE K HACOCY U K BLIXOAHOMY OTBEPCTUIO YCTPOUCTBA oTbopa npob.

6.1.7 JNosywka napoB

WcnonbaytoT noByLKy (BHYTpeHHUM guameTpom 17 Mm 1 AnnHoi 140 mm), 3anosiHeHHYIo aKTMBUPOBaH-
HbIM yrriem (Co cpeHUM pasMepom YacTul, He 6onee 3 MM), pasmMeLLieHHYI0 MeXay YCTPOACTBOM Ans oTbopa
npo6 (MMnnHxepom 1 bunbTpom) N Hacocom ans otbopa npob.

6.2 Pacxopomep

MCI'IOJ'II:SYIOT HOpTaTMBHbIVI pacxogomep, obecneuvBaoLLmin n3MepeHue CooTBeTCTBYOWEro pacxoaa ¢
nNpUeMrIeMoin NOrpPeLHOCTbIO.

6.3 XuakocTHbIN XpomaTtorpady

Ona nosbllweHUA YyBCTBUTENbHOCTUM MeTOoAa, COKpalleHUsi BpeMeHU TexXHU4ecKoro o6cnyXuBaHus
macc-cnekTpomeTpa 1 cBeAeHUst K MUHUMYMY NoTpebneHunst noaBwkHOMN dasbl UCTIONb3YHOT XKUAKOCTHBIA MUK-
poxpomaTorpacd. OnucaHue UCMoMb3yemMoro XUAKOCTHOro MuKpoxpomaTtorpada npuseaeHo Huxe. Mpu
XenaHun onrcaHHbIn NPpUBop MOXKeT BbiTb 3aMeHeH Ha OBbIYHbIN XXUAKOCTHBIA XpomaTorpad.

6.3.1 ABTOMaTU4YeCKUW Ao3aTop

6.3.1.1 XKX-MC

PokycrpoBka Npobbl B KOMOHKE OCYLLECTBASIETCS C MOMOLLBIO NeTeslb C YaCTUYHBLIM 3anofiHeHUeM (Kak
npasuno, obuelt BMecTMMocCTbio 10 MKIT) NyTem 403MpoBaHUSA 2 MKI aHaNM3MpyeMoro pacTeopa B NPOMeXyT-
Kax Mexgy BnpbiCKMBaHUEM 4 + 4 Mk cmecu BoAa/MeTaHoN/aueTOHUTPUI C OTHOLIEHWEM Mo 06beMy KOMMo-
HeHToB 50/20/30. MoryT ObITb MCMOMb3oBaHbl MOOble aBTOMATUYECKME [O3UPYIOWME YCTPOUCTBA,
BbiMyckaeMble cepuitHo, obecnevvBalolime BrpbICKMBaHWE pacTBopa C YacTUYHBLIM 3anofiHeHWeM neTnu u
BMpbICKMBaHWe Npobbl ¢ MPUeMIemMoi TOUHOCTbIO U NMPELIM3NOHHOCTDIO.
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6.3.1.2 XX-XNnA4

Pokycuposka Npobbl B KOMOHKE OCYLLECTBASIETCHA C NOMOLLbIO NeTeNb € YaCTUYHBLIM 3anonHeHWeM (Kak
npaeuno, obLle BMecTUMOCTbio 10 MKIT) NyTem AO3UPOBaHNA 2 MK aHaNM3NpyeMoro pacTBopa B POMexXyT-
Kax Mexgy BrpbiCKMBaHneM 4+4 MK cMecu MeTaHonN/Bo4a ¢ oTHoleHneM no o6bemMy komnoHeHToB 50/50.
MoryT 6bITb MCMOMb30BaHbl Mobble aBTOMaTUYECKMe A03UPYIOWME YCTPOWCTBA, BbiyCKaeMble CepuinHo,
obecreymBaroLne BrNpbICKMBaHNE pacTBopa C YaCTUYHBIM 3anofiHeHWeM NEeTNM U BrpbiCKUBaHUEe nNpobbl ¢
nNpUeMIeMon TOYHOCTLIO U MPELN3NOHHOCTbIO.

6.3.2 Cucrema HacocoB (KX-MC u XKX-XNA)

Ucnonb3ayoT Hacoc Ansa BblcokoahEKTUBHON XNaKoCcTHON xpomaTtorpadun (BOXKX), obecneunsato-
LA rpaaneHTHoe antonpoBaHne ¢ pacxoaom 100 MKI/MAH.

6.3.3 AHanutuyveckan konoHka (XKX-MC un XXX-Xng)

Wcnonb3ytoT konoHky ans BOXX, obecneunsatowyto pasgeneHune pasnuyHbiX NPoUsBoAHbIX U3oLUma-
HaToB.

Mpumep — Modxodsiwas konoHka — PepMap® C.;' (pasmepamu 50 x 1,0 Mm u yacmuyamu HanonHumens
pa3mMepom 3 MKm).

6.3.4 KanunnspHble Tpy6ku

UcnonbaytoT kopoTkue (He 6onee 40 cm) Tpy6kn ¢ He6ONbWUM BHYTPEHHUM AUaMeTPOM (Kak npasuno,
He bonee 0,1 Mm).

6.3.5 OeTtekTopbl

6.3.5.1 Macc-cnekTpoMeTp ANd XUAKOCTHOro xpomarorpada

TNo6olii coBpemerHbIi MC, 060pyaoBaHHbIN HagexXHoU U cTabunbHo paboTatoLlei cucTemol ynpasne-
HUA anekTpocnpeem, obecnevnT HeobxoaMMmble xapakTepuctuku. fletektuposaHue ¢ nomoubio MC ocyule-
CTBMSIETCA NOCPeACcTBOM perncrpauun MonoKXUTENbHO 3apsXKEHHbIX MOHOB MPU UOHU3ALUKU B YCITOBUSIX
atMocdepHoro gasneHus. [na KonnyecTBEHHOro onpeAeneHns NPOBOAAT perucTpaLmio M3bpaHHbIX MOHOB.
MonHble CreKTpbl NonyyarT B peXxMMme HenpepbIBHOrO cKaHUpoBaHUA (Kak npasuno, B ananasoHe ot 50 go
1500 a. e. M.) ANA MAEHTUUKALN HEU3BECTHBIX U3oLUMaHaToB. Mpu xenaHum moxeT 6biTb UCNONL30BaH
ynbTpaduoneToBbiit getektop (YPL), ycraHoBneHHbIA nepeg MC. YOI aonxkeH 6biTb cHabxeH NpOToYHON
MUKPOKIOBETON (KaK MpaBunio, BMECTUMOCTbI0 300 H), 4TOBb! yLMpeHne NUKOB GbIfo CBEASHO K MUHUMYMY.

6.3.5.2 XeMuoMUHECLEHTHbIN AeTeKTop Ans XUOKOCTHOro xpomarorpada

McronbaytoT geTekTop, cneumududeckuini No OTHOLLIEHUIO K CBA3aHHOMY a3oTy.

7 OT60p Npo6 BO3QYyXa

7.1 MNMoproTtoBka K 0T60pYy Npo6 B ycnoBusax na6opatopuu

7.1.1 OuucTtka annapatypbl Ans otbopa npo6

UmMnuHxepbl pasbupatoT Ha YacTy M NOMeLLaloT B PacTBOP LUENOYHOro MOKLLIEro cpeactsa MUHUMYM
Ha 2 4. BepxHiolo YacTb NPOMbIBAOT PAcTBOPOM LUENIOYHOrO MOIOLLEro cpefcTBa, 3aTeM YMCTOW BOAON U
OKOHYaTenbHO AeNOHN3NMPOoBaHHOW Bogon. Hacaaky npu ee 3akynopke NoMeLUatoT B YIIbTPasBYKOBYHO BaHHY,
a 3aTem Npoac/KaT OYMCTKY. HpkHIOW YacTb ounatoT B naGopaTtopHol nocyaomoedHol MawuHe. O6e
YacTu cyliaT B CYLUWULHOM LWKady.

KacceTbl MNbTPOB M NPOKIaAKU NOTPYXAIOT B CTEKNAHHLIN NaGopaTopHbIil cTakaH ¢ 3TaHONoM, o6pa-
6aTbiBalOT yNbTPa3BYKOM B TedeHuWe No kpaiHein mepe 15 MUH, NPOMbIBAOT AEUOHU3UPOBAHHOW BOAOK U
cylwaT B CyLUMNbHOM LKady.

7.1.2 MpuroToBneHne pacTeopa peareHTa U NPoGUPOK ¢ PaCTBOPOM ATl IKCTPaKuuu

MogroTasnueatoT NPOBGUPKM C pacTBOPOM peareHTa Ana UMnuHxepos, cogepxawme 10 mn pacteopa
OBA koHueHTpauumein 0,01 monbs/n. Ecnu nsounaHathl B razoobpasHom U TBepAOM COCTOAHUSIX YNaBnmealoT

1) Mpumep cepuitHo BbiNyckaemoi npoaykumm. MHdopmauus npueeaeHa ans yaobcTea nonb3osarerneii HacToswe-
ro cTaHgapTa v He CNyXUT peknamol 4aHHOW NpoAyKumm co cTopoHsl NCO.
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pasgensHo, TO NOAroTaBNMBaOT NPOOMPKM C pacTBOPOM ANA 3KCTpakuuv bunbTpoB, cogepxawme 10 mn
pacTteopa OBA koHueHTpauuer 0,01 monb/n.

7.2 MNMoprotoBka k oT60pYy NPo6 B NoneBbIX YCNOBUAX

CobupatoT cuctemy ot6opa npob, NpucoeauHss K BbIXOAY MMMUHXepa kacceTy ¢ hbunbTpamum Us cTek-
noBonokHa. MepeHocaT pacTBOp peareHTa B UMNUHXEP.

Hacocebl ¢ noacoeanMHeHHo cuctemoi oT6opa npob, cogepxallein UMNuHxXep ¢ punbTpoMm, KanubpyoT
C NOMOLLbIO MOPTATUBHOMO pacxoaomepa. Ha Bpems kannbpoBkM 3anofHAT UMMMHXeP pacTBOPOM peareH-
Ta CoOTBETCTBYyoLero obbema. Pacxon npu ot6ope npob AomkeH cocTasnATb 1 n/MUH.

7.3 OT60p Npo6 BO3AYXA

7.3.1 OT60p Npo6

[ns cooTHeceHUs pe3ynbTaToB U3MEPEHUIA ¢ NpeaenbHO A4oNYCTUMBIMA YPOBHAMU NPodeCCUoHarnbHo-
ro BO3aencTeus Npobel 0TOMpatoT B 30He AblXxaHus paboTHuka. C Lenblo onpeaenutb puck Ans paboTHuka
6bITb MOABEPrHYTEIM BO3AENCTBUIO 30LMaHaTOB OTOMpatoT cTaunoHapHele Npobel Ha nbom yyactke pabo-
Yyero MecTa, rae BO3MOXHO WX BbldeneHne B BO3AyX. Takke BaXHO y4MTbiBaTb NpoLeaypbl, BbINOHAEMbIe
HeyacTo, HanpUMep TeXHUYECKoe 06CIyXMBaHNE UM PEMOHT. Pasnunyus maTepuarnos U napTuii Matepnanos
ABNSAIOTCS hakTopamu, KOTOPbIE TakKe crieayeT y4uTeiBaTh Npu oT6ope npo6. OTbMpaloT AoCTaTOYHOE YACHO
Npo6, Y4TOObI NONYYUTb NPeACTaBUTENLHYH OLEHKY BO3AENCTBUS.

7.3.2 OT6op Npob ¢ ucnonb3oBaHUeM UMMUHXepa U bUnNbTPpa

YcTaHaBnmBatoT cucteMy otbopa npob, nubo pasmellasi BXOOQHOE OTBEPCTUE B 30HE AblXaHusl paboTHU-
Ka npu nepcoHansHoM oT6ope Npod, NMbo cTaunoHapHo Npu oTéope Npob B KOHkpeTHOM 3oHe. MoacoeanHs-
tOT Hacoc K cucTeme oT6opa Npob 1 pasmeLlatoT MOBYLUKY NApOB C aKTUBUPOBAHHbLIM YIIIeM Ha JIMHUN MexXay
HacocoM W cucTemoil oTbopa Npob ANs 3aWwuTel Hacoca OT NapoB pacTBopuTensa. Yoexaalotcs B TOM, 4TO
obopyaoBaHue ans oT6opa nNpob He HapyLlaeT BbINoNHeHe pabodei onepaLm, U B BOSMOXKXHOCTU yaepXu-
BaTb UMMUHXEP B BEPTMKANbLHOM NOMOXEHUN BO BpeMsi Bcero nepuoga otéopa npob.

Mpw roToBHOCTU Kk 0TGOPY NPo6 BKMOWAOT Hacoc. 3anuckbiBaloT BpeMsl Havana otbopa npob. Mo okoH-
YyaHuM nepuoaa oTbopa Npob UsMepsOT pacxod U BblKMYatoT Hacoc. [NepeHocaT pacTsop Npobbl N3 UMMIUH-
Xepa B NpobupKy (CM. pUCYHOK 3) 1, B3SIB (OUMbTP U3 CTEKNOBOMIOKHA MUHLETOM, MOrpy>KarT ero B Npobupky
C pacTBOpPOM Mpobbl v B NPobGUPKy C pacTBOPOM Ans 3KcTpakuun. Mpu nepeHeceHnn unbTpa B pacTBop
ONA 3KCTPaKuMM MoXeT ObiTb onpeaeneHo KoNMYecTso M3oLMaHaToB B TBEPAOM COCTOSIHWW, MpoLueawmx
Yyepes UMMUHXep (T. e. YacTuLbl AMaMeTpoMm nNpuénusutensHo ot 0,01 Ao 1,5 MKM), 0TAEMNbHO OT U3oLMaHa-
TOB B ra3oo6pasHOM COCTOSIHAM M KPYMHbIX YacTul, (Gonee 1,5 MKM), ynoBfeHHbIX B uMnuHxepe. Cxema npo-
Leaypbl oTGopa npo6 npuBedeHa Ha pucyHke 3. BbluucnsioT obbem Bo3gyxa, NponyLieHHoro yepes
yCTpoOWCTBO 0TGOpa Npob, no BpemeHu oT6opa Npob 1 cpegHeMy 3HaYeHWo pacxoaa Bo Bpems ot6opa npob.
O6uwee Bpemsi oTGopa Npob orpaHuMyeHo (NprbnnautensHo 30 MUH), ecnu Tonbko Bo BpeMs oT6opa npob B
UMNUHXep He Ao6aBNsAOT pacTBoOp peareHTa.

7.3.3 OT60p Npob6 Ge3 ucnonb3oBaHUA pacTBOPUTENS

CHuMmaloT 3arnyLwku ¢ o6oux KoHLOB TpyGku yeTpoiicTBa oT6opa npob HenocpeAcTBEHHO nepen oT60-
pom Bosayxa. MoacoeaunHsoT Hacoc Anst oTéopa Npob K BbIXOAHOMY OTBepcTUio unbTpoaepKaTens, npu
3TOM NOBYLUKY C aKTUBMPOBaHHBLIM YriieM Aflsl 3aliMThl OT NMapoB pasMeLlaloT Mexay YCTpoicTBoM oT6opa
npo6 1 HacocoM. Mepeg oT6opom NPo6 1 Mo ero CkoOHYaHUM pacxon Bo3ayxa AoMKeH cocTaBnsaTb 0,2 n/MuH.
Mocne ot6opa npo6 O0TCOeAMHAOT ycTpoicTBO oT6opa npob oT Hacoca U 3akpbiBaoT oba KoHua Tpy6Ku
MONMNPONMNEHOBLIMU 3arnywKkamu. Bo Bpemsi TpaHcnopTupoBaHust B nabopaTopuio ycTpolcTBa oTbopa
Npo6 4OMKHbI BbITb OXMaXaeHHbIMU.
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e

a— pacTBOp A/ UMMNNHXEPA NEPEHOCAT B UMMUHXEPHYIO CKNAHKY; b — n3mepsioT pacxog u kannbpytoT Hacoc ans oTéopa npob Ha pac-
x0f 1 n/MUH; ¢ — 0oT60p NPo6bl Bo3ayxa; d— M3MepsatoT pacxod; e — NepeHoCcAT pacTBop NPo6bl U3 UMNUHXePa B NPO6UPKY. PUILTP
nepeHocaT BaTy NPoGMPKY UKW B Apyryto NPOGMPKY C pacTBOPOM /151 9KCTPaKLum

PucyHok 3 — Cxema npoueaypbl oTéopa npob

7.4 XonocTble Npo6bl

B kaxpaoi cepumn npob f0/HKHO ObiTb COOTBETCTBYIOLEE YNC/IO XO/I0CTbIX NPO6, NOSTYYEHHbIX B YC/I0BU-
AX MPUMEHeHNs. XonocTble Npobbl A5 YCNOBUA NPUMEHEHNSS — 3TO NPoO6bI, C KOTOPbIMK O6paLwalTcs Tak
Xe, Kak 1 ¢ gpyruMun npobamu Ha mMecTe NpUMeEHeHNs, 3a UCKIYeHNEeM COGCTBEHHO npouecca otbopa npob
(He npokaunBalT BO3aYX).

7.5 VcxopHble maTtepuansl

Ha kaxaom paboyem MecTe XxenaTeflbHO 0To6paTh MPO6bl UCXOAHLIX MaTepuanoB Npu NoAO3PeHUN,
yTO B Mpouecce paboTbl OHU BbIAENSOT M3ounaHaTtbl. ECIM UCXOAHbIE MaTepuas — 3TO HACbINHOW WAKN Xna-
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KNI 3oLMaHaTHLIA NPOAYKT, TO OH MOXET ObITb UCNOML30BaH 418 Ka4eCTBEHHOro onpeaeneHus nsounaHart-
HbIX rpynn B npobax Bosgyxa. OTW NpoAyKTbl Takke MOryT ObiTb MPUMeHeHbl Ans NpUroToBAEHUS
CTaHAapTHBIX PacTBOPOB MPW KOMMYECTBEHHOM ornpeaeneHun HeU3BeCTHbIX U3oLMaHaToB (CM. 5.2 n 5.3).

OT160p npob 1 ganbHeilwee uUccriedoBaHUe MaTepuarnos B Nabopatopun, ecnM U3BECTHO WU ecTb
nogo3peHune, YTo OHU MOTYT BbIAENUTL U3oUMaHaThl, NPOBOASIT AN OLEHKM Ux BosaencTeus. UccnegosaHue
mMaTepuanoB MOXET COCTOATb B 3KCTPaKLMKW, HarpesaHun nnuv apyron obpaboTtke matepuana, BbINOSIHEHHON
Mo BO3MOXHOCTU Tak e, Kak 1 B npoLecce paboyei onepauuu.

7.6 TpaHcnopTupoBaHue npo6

Mpo6upku c pacTBopamu Npob ABA B Tonyone TpaHCNopTUPYIOT B UHAMBUAYarnbHbIX hyTnapax v npea-
MoYTUTENBHO B BePTUKaNbHOM nornoxeHuun. MNpobupku ¢ pacteopamu Npo6 AosKHbI BbITh pasMellieHbl Baanu
OT MtobbIX 0TOBPAHHBIX UCXOAHBIX MaTepuarnos.

8 MoprotoBka Nnpo6 B nabopatopumn

8.1 Cepusa npob

Kaxxgasa cepusi npob (kak npasuno, 50 npob) BknoyaeT B cebsi HEKOTOPOE YNCNO XONOCThIX NPo6, Nosny-
YeHHbIX B YCMOBUAX NMPUMeEHEHUs], ABE XONMocTbie Npobbl peakTUBOB, ABe XONOCThle NPO6bl BHYTPEHHUX CTaH-
[apTOB U COOTBETCTBYHOLUEE YACMO CTaHAAPTHBLIX PacTBOPOB. XonocThle NPobbl BHYTPEHHWUX CTaHAapTOB
npeacTaBnsaoT cobol pacTBOPLI peareHTa U3 TOW XKe NapTUK, YTO U pacTBOp peareHTa, UCNoMb3yeMbli st
oTbopa npob, B KOTopbIe B NnpoLecce NoAroToBku 6bin 4o6aBneH BHYTPEHHUI CTaHAapT. XonocTbie nNpobbl
peakTUBOB — 3TO NPOGLI YUCTOrO TONyona, B KOTOPLIE B NpoLiecce NoAaroToBku He 6bin Ao6aBneH BHYTpeH-
HWA cTaHdapT.

8.2 Mpouenypa o6pabotku npo6

8.2.1 O6wue nonoxxeHun

[nsa npyroToBneHns cTaHaapTHLIX PAcTBOPOB B anuvKBOTHI pacTBopos [IBA B Tonyone koHUeHTpauuein
0,01 monb/n n obbemom 10 M BBOAAT COOTBETCTBYOLME KonnyecTsa [JBA-Npon3BoaHbIX M30UMaHATOB ANA
MocTpOeHUs rpagyMpoBOYHON KPUBOM.

Mpu npremke Npob Bozayxa, oTOBpaHHLIX B YCMOBUAX NPUMEHEHUA, BHYTPEeHHUE cTaHaap Tl (AenTepu-
pOBaHHble NPOM3BOAHbIE U30oLMaHaToB) 4o6aBnAlT B Npobbl BO3Ayxa, B CTaHAapTHLIE pacTBOPbLI, B XONOC-
Tble NPobbl AN YCNOBUA NPUMEHEHUS U B XOMOCTble Npobbl BHYTPEHHUX cTaHAapToB. MomewatoT npobbl B
ynbTpa3ByKOBYHO BaHHY Ha 15 MWH. Ecnin B pacTBopax Haxoaatcs ounbTpbl, TO Npobbl NOMeLLatoT B LEHTPU-
dyry Ha 10 muH (3000 06/Mu1H). MNepeHocAT NMNeTKo pacTopbl NPpobbl, NoMyyYeHHbIe Ha OCHOBE (PUNLTPOB, B
HoBble Npobupkn. BeinapreatoT pacTBopuTenb U3 pacTBOPoB Npob u cTaHaapTHBIX pacTBOpoB. PacTeopsoT
ocTaTku B 0,5 Mn aueToHUTpUNa 1 NoMeLLaT UX B yNbTPa3BYKOBYHO BaHHY Ha 15 MUH.

8.2.2 O6pab6oTtka Nnpo6, oTo6paHHbIX 663 UCNONL30BaHUA pacTBoOpUTENs

MoacoeguHsaloT ycTpoicTBa oTbopa nNpob K ycTaHoBKe Anst 06paboTkn, ¢ MOMOLLLIC KOTOPOW MOXeET
6bITb NPOBeAEHO BcackiBaHme Nod Bakyymom. HanusatoT B ycTpoiicTBa oT6opa npob 3 M BogHoro pacteopa
H,SO, koHUeHTpaluen 1 MMOnb/M, OXuaaloT NPMBNMNTENbHO 2 MUH, @ 3aTeM AatoT SKCTPaKLMOHHOMY pac-
TBOPY MPOWTU Yepes ycTponcTBo oT6opa npob. Korga yctpoictea oT6opa Npob cTaHyT CyxXnmMu, MOBTOPSAOT
aTy npoueaypy elle pas ¢ 3 M MeTaHona 1 ewe Aea pasa ¢ 3 mi Tonyona. CobupaloT Bce NonyyeHHble Ha
YyeTblpex aTanax aKCTpakLUn pacTBOPLI B OAHY U Ty e Npobupky.

MpurotaBnueatoT B Npobupkax cTaHAapTHbIE PacTBOPbI, COAEpKallne 3KCTPaKLMOHHbIE pacTBOPHI,
aHaroru4Hble pacTeopam, NofyyYeHHbIM Npu 3KcTpakuum npob Bosayxa. JobasnsoT BHYTpeHHWe cTanaapThl
B pacTBopbl Npob Bo3dyxa, B CTaHAapTHbIE pacTBOPLI, B PACTBOPbI XONOCTbLIX NPob Ans ycnosuii otéopa v B
XonocTtble Npobbl BHYTPEHHUX CTaHO4apTOB. BCTpaxuBaloT aKCTPaKUMOHHBIE pacTBOpbl B TedeHue 10 MUH,
LeHTpudbyrmpytoT B TeueHue 10 MUH 1 NepeHOoCAT ToNyosoBble dpakumM B HOBbIE NPobupky. YaansaioT pac-
TBOPUTENb U M3BLITOK peareHTa 13 Npob nyTem BeinapueaHua. PacTeopstoT octaTku B 0,5 M aLeToHUTpuna u
MoMeLLaoT UX B YIbTPa3BYKOBYIO BaHHY Ha 15 MUH.
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9 HacTtponka npuéopoB

9.1 Mporpamma ana Bbicoko3gdheKTUBHOM XUAKOCTHON XpoMaTtorpacdum ¢ UcnonbL3oBaHUEM
Macc-cneKkTpomeTpa

[Ons oaHoBpeMeHHoro onpeaenexHns OBA-NponsBoaHbIX MOHOM3OLMAHATOB U ANU30LMAHATOB MOXET
ObITb UCNonNb3oBaHa NOABWXKHASA drasa Npy crneayowwmx yCrnoBusX:

- pacxoq: 100 Mkn/muH;

-0 — 15 MuH: nnHenHbI rpagueHT oT 50 % go 90 % noaewkHou asbl B;

- 15— 20 MuH: B paBHoBecue NpuBoasT 50 %-Hol noasukHoOM drason B.

Ecnuv onpegensoT 04HO WM HECKOMbKO MPOU3BOAHBIX, TO XpoMaTorpaMMa MoXeT ObiTb nony4yeHa B
pexXMMe N3oKPaTUYECKOro 3ITFMPOBaHUS U rpPaaMeHTHOro 3MnpoBaHns ¢ NoABWXKHON dason noaxoasile-
ro cocraea.

Ecnun coBmecTHO ¢ [IBA-Npon3BOAHBIMU MOHOMEPOB OnpeaensitoT BbiCokoMonekynsapHole JBA-npous-
BOoAHble (HanpuMep, hopnonMMepsbl, n3oLMaHaTHbie agayKTbl), To Heobxoaumo NpoaoKaTh rpagueHTHoe
anonposanune Bnnotb Ao 100 % noaswxkHon dpasbl B u nogaepxusatb 100 % B ans usokpatudeckoro
3MHOMPOBaHMS.

9.2 MporpaMmma gnAa BbICOKO3I(h(hEeKTUBHOM XXUAKOCTHOW XpoMaTtorpadguu ¢ UCnonb3o0BaHUEM
XeMUITIOMUHECLIEHTHOrO AeTeKTopa

- Pacxoa: 100 mkn/mun;

-0 — 15 MuH: nnHenHbIN rpagueHT oT 40 % ao 100 % noaswkHon a3kl D;

- 15— 30 MuH: 100 %-Hasa nogswxkHas dasa D;

- 30 — 35 MuH: B paBHoBecue NpueoaaT 40 %-Hown noasuxkHon cdason D.

B 3aBMCHMOCTM OT CBOWCTB aHan1Ta, cogepawerocs B npobe, MoxeT bbITb NpoBeAeHo annposaHue
npu 6onee cMNsHOM UN cnabom rpagueHTe NOABUKHON hasbl N N3oKpaTUdeckoe SMUpoBaHUe.

9.3 Macc-cnektpomeTp

HacTtpoliku Mmacc-cnekTpomMeTpa 3aBUCAT B 6ONbLLOW CTENeHW OT Tuna ucnonbayemoro npubopa. OnTu-
MU3aunio pexrmMa paboTbl, Kak NpaBuo, BLINOMHAT NpY nodade NoABWKHON dasbl, cogepkallen npouns-
BOAHBIE HU3KO- U BbLICOKOMOJIEKYISIPHBIX apoMaTUyeckux U anudatuieckux usouuaHaTos, Npu pacxope
100 MKR/MUH. ONTUManbHbIE HACTPOMKM Pa3NUYHbI ANst KOHKPETHBIX aHANUTOR U onpeaensieMbiX MUOHOB. dak-
TUYECKMNEe HACTPONKN He SABNAIOTCS ONTUManbHBIMU A5si BCeX UccrnefyemblX CoeauHEeHNN.

[ns konnyecTBeHHOro onpeaeneHusi MPoBOASAT perucTpauuio 3bpaHHbIX MOHOB, HaNpUMep MoneKy-
nspHoro uoHa [MH]*, HO Takke MOryT 6biTb MCMONb30BaHbl U Apyrve TunudHble uoHbl: [(DBA)H]*
(m/z") = 130), [(DBA)COJ* (m/z = 156), [MH-129]* n [MNa]*, (cm. B.4).

[ns konuyecTBeHHOro onpeaenexust MetoaoM XKX ¢ ncnonbsosanmem MC/MC npoBoasT peructpauuio
BTOPUYHbIX MoHOB [(DBA)H]*, [[DBA)CO]* unu [MH-129]*, 06pa3oBaBLUNXCS U3 MOMEKYNapHbIX MoHoB [MH]*.

Ona naeHTudmKaumm HeMsBeCcTHbIX U30LMaHaTOB PErMcTpUPYIOT MOMHbIE CNEeKTPbl B peXume Henpe-
PbIBHOrO cKaHUpoBaHus (kak npasuio, ot 50 o 1500 a.e.m.).

10 O6paboTka AaHHbIX

10.1 UpeHTudukauun

Ans uaeHTUdUKaLMK U3oLMaHATOB BpeMeHa yaepXuBaHus UsbpaHHbIX MOHOB Ha XpoMaTorpammasx,
nony4YeHHble ANA Npo6, CPaBHUBAIOT C BpEMEHaM1 yAepXXUBaHUSA, NOSyYeHHbIMU AN1S CTaHAapTHLIX PacTBO-
POB U BHYTPEHHWUX CTaHAapTOB.

10.2 N'papyupoBO4HbIE KPpUBbIe

OnpeaenaoT nnowlaan NUKoB, COOTBETCTBYHOLWMX [BA-NponsBogHOMY M3ouMaHaTa U BHYTPEHHEMY
cTaHaapTy, U BLIMUCHSAIOT UX OTHOLIEHUE. 3aTeM CTPOSAT rpacuK 3aBUCUMOCTU MOYYEHHOTO OTHOLUEHUS OT
KOHUeHTpauun. KoadduumeHT Koppensauum 4orpkeH cocTaBnsATb He MeHee 0,98.

10.3 KonuuyecTtBeHHOe onpefeneHue

Konu4yecTeeHHO coeauHeHns onpeaensioT Mo rpagyMpoBOYHON KPMBOI HA OCHOBE OTHOLLIEHUS MroLLa-
Aeit NukoB Npo6bl U BHYTPEHHEro cTaHgapTa.

1) miz — oTHolWEeHMe Macchl 3aPsKEHHOTO pparMeHTa MOeKyribl K €10 3apsiy.
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11 MewawLwue BewecTBa

PaHee [4], [5] Obinn n3y4eHbl peakuumn Mexay apoMmaTtuieckummn n anudatuyeckumMmmn nsoLmaHatTamm n
JBA B Np1cyTCTBUM HEKOTOPBIX NOTEHLUMaNbHbIX MELIaoWMX BeWecTB, TakMX Kak Boaa, MopdonuH, deHon,
ataHon, TDA, MDA, HDA u IPDA. Mpu 3ToM He Habnoaanucb NoTepu onpegensemMbiX UsoLuMaHaToB.

12 OnpeaeneHve MeTPONOrMYECKUX XapakTepucTuK

12.1 BBepeHue

MamepeHne coaepxaHus nsounaHaToB B Bo3gyxe paboueit 30Hbl UMeeT CBA3aHHYI0 C HUM Heonpeae-
NEHHOCTb, KoTopas MOXeT ObITb BbipaXeHa Kak cyMMapHasi cTaHgapTHaa HeonpeaeneHHocTb [17] unn pac-
lUMpeHHas HeonpeaeneHHocTb [18]. MNMoaToMy oueHky HeonpeaeneHHOCTU Heob6xoAMMO BLINOMHATL B
COOTBETCTBMM C OAHUM U3 3TUX ABYX CMocoBOB ee BbipaxeHUs. B o6oux cny4vasix aTa oueHka BKovaeT B
cebs onpeaeneHve BKNagoB B HeonpeAeneHHOCTb, BLIMOJSIHEHHOE NMpU flabopaTopHbIX UCMBITaHUSIX UK
UCTMbITaHUAX, BOCMPOU3BOAALLNX YCNOBUS MPUMEHEHUSA, UITW Ha OCHOBE UMetoLLeincs nHdopmMauuu. Mony4vex-
Hble 3HaYeHUs HeonpeaeneHHOCTN U3MepPEeHUsl 3aTeM MOryT BbiTb CpaBHEHbI C NpeABapUTENlbHO YCTaHOBMEH-
HeIMW, Hanpumep B [17], KpUTEepUsAMKU, UMM NPeayCMOTPEHHLIMA HaLMOHAMNbHBLIM UMM MeXayHapoaHbIM
3aKoHo4aTEeNLCTBOM.

12.2 Bknaabl B HeonpeaeneHHOCTb U KpUTepum

Tabnuuya 1
Be a (xapaKTepucT a O6o3HaueHue .
NINYMHA (xap PUCTUKA), BHOCALLAs BKNaa B HaveHw MyHkr Kpurepwit
HeonpeaeneHHoCTb BEeJINYUHDbI
O6bem npobbl Veam 12.3.2
Pacxop npu ot6ope npo6 — kannbposka q cal OTHOCUTENbHasi HeornpeaeneHHoCTb < 2 %
Pacxop npu ot60pe npo6 — pasbpoc AQ <5%
Bpems ot6opa npob t OTHocuTenbHas HeonpeaeneHHocTsb < 0,1 %
TemnepaTtypa Bo Bpemsi oT6opa npob T OTHocuTenbHan HeonpeaeneHHocTb < 4 %
HasneHue Bo Bpemsi oT6opa npob p OTHocuTenbHan HeonpegeneHHocTb < 2 %
Macca ananuTa Meam
C1abunnbHOCTb aHanMTa BO BPeMsi XpaHeHUs Kas He HabniogaeTcst CyWweCcTBEHHON pa3HuLbl
Mexgy pesynbTatamy uamepeHuin ans npoo,
Nony4YeHHbIMW 40 W NOCIe XpaHeHus
OhDHEKTUBHOCTb peakLMN/SKCTPaKLUUn Ere Bonee 90 % npu npeaenbHOM 3HAYeHWM C
OTHOCUTENbHOW HeonpegeneHHocTbio < 3 %
Macca usounaHata B CTaHgapTHbIX pacTBo- Mcs OTHOCUTENbHas HeonpeaeneHHocTs < 2 %
pax
HecooTeeTcTBUE rpagyvpoOBOYHOO rpadmka LOF 12.3.3 OTHOCUTENBHBIE Pa3HOCTU B Npeaenax ga-
nasoHa rpagyvpoBku < 3 %; npv npegensHom
3Ha4YeHUM KOHUEHTpauumu naouvaHata B CTaH-
JapTHom pacteope <2 %
[pericd BbIXoQHOrO curHana B NpoMeXxyTKax Dg <3%
Mexay rpagyMpoBKamMm
Mpeun3anoHHOCTb aHaNUTUHECKON npoueay- r <1%
pbl
CenektMBHOCTb s Paspeluenue > 1
YpoBeHb XOMNOCTLIX NOKa3aHWi mg 12.3.4 < 50 Hr Npu OTHOCMTENBHON HeonpeaeneH-
HOCTU <5 %
MexnabopaTtopHble Bapnauum bl 12.3.5 OTtHocuTenbHas HeonpeaeneHHocTb < 7,5 %
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12.3 OueHKa MeTpPONIOrMyeCKUX XapaKTepucTUK B COOTBETCTBUMU C MOAXOAOM, AeTarnbHO
onucaHHbIM B [18]

12.3.1 3ddbekTMBHOCTL yNnaBrnuMBaHMA B 3aBUCUMOCTU OT pacnpepneneHus 4actuy no pasmepy

MoapobHoe onucaHve TpeboBaHWA U MeTOAOB onpeaeneHns 4aHHOW XapakTepucTUki npusedeHo B
[18].

12.3.2 OT60p Npo6 BO3ayxa

12.3.2.1 O6bem oTobpaHHOro Bo3gyxa

OtobpaHHbIi 06beM Bosayxa Vg, ,, BEIMACNAOT HA OCHOBE pacxoAa Bo3ayxa, MU3MepeHHoro 4o 1 nocne
oT6opa npob, kak yctaHoBneHo B UCO 16200-1:

Vsam = M t, (1)
rAe Qgiart — PACXod B Havane nepuoga otéopa Npobbl (kak Npasnno, MI/MuH);
Gong — PAcCXof B KoHLe neproaa ot6opa Npobbl (Kak Npasuro Mi/MuH);
t — npodomkuTensHocTb oToopa Npob, MuH.

HeonpeneneHHoCTb pe3ynbTaToB M3MepeHuss obbema oTobpaHHOro BO3dyXa cKrafbiBaeTcs U3
HeonpeaeneHHOCTel, CBSA3aHHbIX:

a) c M3MepeHusiMM pacxoda Ao U nocne otbopa npoob,

b) ¢ uamepeHusMun BpemeHn oT6opa Npob un

C) C M3MeHeHUsiMK pacxoda Bo Bpemsi oTbopa npob, —
1 MOXeT OblITb BbluMCIIeHa No hopmyrie

2 2
u (Vsam) _ U2(Qstart)+ Uz(‘?end) + ﬁ + Uvar, g 2
Vszam (G start + Gend )2 t2 [(QSmrt + Qend)i|2
2

B KOTOPOI NocneaHnia uneH npeacTtaensaeT coboi Bknag B HeonpeaeneHHoCTb, CBA3AHHbIA C U3MEeHEeHUsIMU
pacxoga Bo Bpems nepuoga otbopa npob.
12.3.2.2 Bpema ot6opa npob
Bpemsa oT6opa Npob { MoxeT GbITb U3MEPEHO C NOrPELLHOCTLIO B Npeaenax = 0,5 MuH. ina npogonxu-
TenbHoCTM oT6opa nNpob 8 4 OTHOCUTeNbHAasA HeonpeaeieHHOCTb N3MepeHuid  cocTaBnaeT NPpUBIU3NTeNsHoO
0,1 %, 1 eto MOXHO NpeHebpeYb.
12.3.2.3 N3mMeHeHUs pacxofda Bo Bpemsa oTbopa npob
Pacxoa Bo Bpema oT6opa npo6 HensBecTeH. HeonpeaeneHHOCTb, 06ycnoBneHHas U3MeHeHNAMU pac-
xofa B0 Bpemst oT60pa Npob, Uy, g MoxXeT 6bITb OLleHeHa Ha OCHOBE NPeAnoNoXeHUs1 0 paBHOMEPHOM pac-
npeaeneHun no chopmyne
u\%ar q = (9 start —Gend ) ) ®)
’ 12
12.3.2.4 MNpueegeHue 3Ha4eHUn obbema npobbl K 3aaHHLIM TEMNepaType U AasrieHnIo
[na npuBeaeHuns sHadeHun o6beMa Npobbl kK 3aaaHHBIM TeMnepaType U AaBeHuio HeobxoanMo 3HaTb
AeicTBUTeNbHbIE CpefHUE 3HaYEeHUA TeMNepaTypbl U AaBneHUsl BO BpeMsa oTbopa npob. 3HaveHns Heonpe-
AeneHHoCTel, 0BYCMNOBMNEHHBIX XapaKTepucTUKamn cpedcTB U3MepeHun TemnepaTypsl T U aasneHus p,
“cnonb3yeMbiX Ans NpuBeAeHUn K 3aJaHHbIM YCNOBUAM, MOTYT BbITb NosyyYeHbl Ha OCHOBE:
a) pe3ynbTaToB peasnbHbIX U3MePeHUWi C y4eTOM HeonpeaerieHHocTH, 0BYCnoBeHHOM rpaayvupoBKoi

AaT4nuKoB TemMnepaTtypbl U AaBeHUA, No CbopMyJ'le
2
W2 =y 4 Smeas 4)
cal n

roe Ug, — HeonpeaeneHHocTb, 0GYCroBMNeHHas rpadyvpoBKON AaTUMKOB;
Smeas — CTaHAapTHOE OTKIIOHEHWE Pe3ynbTaToB M3MEePeHNii TemnepaTypbl/AaBneHus;
n — uncno pesynbTaToB M3MepeHWi TeMnepaTypbl/aaBneHus;
b) mHopmaL M o NpeaenbHbIX 3HaUYeHUsIX TeMnepaTyphl U AaBneHus BO Bpems oT6opa npob B npes-
MONOXKeHUM UX paBHOMEPHOTO pacrpedeneHus.
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Hanpumep, ecnu npeaensHeie 3HaueHna Temnepatypbl Toin U Tiax
06ycnoBneHHyo nsMeHeHnem Temneparypbl T, BLIMUCTIAIOT No dopmye
2
u2 —u? 4+ (Tmax — Tin )" ®)
T cal 12

M3BECTHbI, TO HEeoNpeaeneHHOCTb,

Kak npaBuno, nepsbii YiieH B (oopMyne ABNsieTC He3HaYUTENbHBIM NO CPaBHEHMUIO CO BTOPLIM.

12.3.2.5 CyMmmapHasa HeonpeaeneHHocTb o6bema Npobhl

MpeactaBneHHble Bbllwe BKNaAbl B HEOMNpeAereHHOCTb CYMMUPYIOT, U HeonpeaeneHHOCTb obbema
npo6kl, NPUBEAEHHOrO K 3aA4aHHbIM YCIIOBUSIM, BLIMUCAAIOT Mo dopmyne

2
U™ Voam, sp1) _ (Vo) | u*(T) | u®(p) ®)
Vim,sPT Vi T2 p?

rae Vsam, SPT— obbeM 0To6paHHOro Bo3ayxa, NPUBEAEHHbIA K 3aAaHHBIM YCNOBUAM,

T — cpeflHee 3HayeHWe TemnepaTypbl BO BpeMsl oT6opa npob;
P — cpeaHee 3HauyeHWe AasneHWs Bo Bpems oT6opa npob.

12.3.3 AHanus
12.3.3.1 Macca aHanuTa B npobe
Maccy usounaHaTta B npobe Bo3ayxa Mgy, BLIMUCNAIOT No hopmyne

m..=_ Manal __ )
$aM - EoonASkasEre

rae my,, — Macca usouvaHarta B npo6e 6es yueta nonpasku;

E o — 9hdekTnBHOCTL ynasnueaHus;

AS — HecTabunbHOCTbL ycTpoicTBa oT6opa npob;

Kag — CTabunbHOCTb aHanuTta B npobe;

Erg — 3hdeKTUBHOCTbL peakLnn/aKCTpaKkLmm.

12.3.3.2 CrabunbHocTb aHanuTa

CTtabunbHocTb aHanuTa gomkHa 6biTb yeTaHOBNEHa 3KCepUMeHTanbHo AN YCNoBUA XpaHeHnus (Bpe-
Msl, TemMnepaTypa 1 Apyrie okpyXxarwoLime ycroBus), TUMUYHBIX ANs KoHKpeTHOW nabopaTtopun. UcneitaHus
HeoBXoAMMO NPOBOAUTL MPK YPOBHE COAEPXKaHUA nsoLMaHaTa, COoTBETCTBYIOLEM KOHLEHTpaLMK, aKBuBa-
NeHTHOW NpeaensHo AoMyCTUMOMY 3HaYeHUIo.

Mpwv BpemeHn t = 0 1 BpeMeHU f 4omkeH BbITb NpoaHanuanposaH psg npob (n > 6) B ycroBusix NoBTopsi-
emocTW. Ina o6oux sHavyeHMin BpemMeHn Nnpobbl cneayeT BelBUpaTh ciyyaiHbiM 06pas3om 13 naptuu penpe-
3eHTaTUBHbLIX NPOB, YTOOLI CBECTU K MUHUMYMY BO3MOXHbIE CUCTeMaTUYeckne N3MeHeHns cogepxanuin. Jns
NPOBepKU CTabUNLHOCTK NCNONb3YIOT t-kpuTepunin CTblogeHTa (ABYCTOPOHHUIA KPUTEPUIA MPpY YPOBHE J0BEPU-
TenbHOW BeposATHOCTU 95 %). HeonpegeneHHocTb onpeaeneHns cTaburbHOCTU COCTOWUT W3 BKNAAO0B,
06yCNoBMEHHbIX:

a) aecopbumeit (cnyvanHas cocTasnsaoLWas adpdekTMBHOCTU AecopbLmn);

b) rpagyvpoBkoil (cnyvaiiHas cocTasnsiiowas rpagyvpoBKu);

C) MPeLn3NOHHOCTLIO, OTHOCSILLIECS K aHanUTUYecko npoLeaype;

d) HeogHopoAHOCTLIO NapTUM NPoo.

Mo cywecTBy, BKag B HeonpeAeneHHOCTb, 06yCnoBnNeHHbIR onpeaeneHnem Kyg, yKe BKIoHeH B Apy-
rme BKnagbl B HEONpeaeneHHOCTb, NOSTOMY HeT HeoBXoANMOCTU ero yunTbIBaTb.

12.3.3.3 3chheKTUBHOCTb peakLmn/akeTpakLmm

3HaveHusa 3 HeKTUBHOCTM peakLn/3KCTpakuum nsoLnarHata u ee HeornpeaeneHHocTb 0BbI4HO nosny-
YaloT Ha OCHOBE MOBTOPHLIX M3MepeHWin aTTecToBaHHBIX 06pas3LoB cpasHeHNs (AOC) nsoumaHaTa unu npo-
AyKTa(oB) ero peakuuu. HeonpeaeneHHoCTb, 06yCMOBMNEHHYIO HEMOTHOTON peakLMW/3KCTpakLnu, AN YPoBHS
cofepXaHusl 3oumaHaTa, COOTBETCTBYIOLLEro NpeaerioHO AoNYCTUMOMY 3HaYEHUIO, BbIYUCNAOT Ha OCHOBE
BKNaAoB:

a) HeonpeaeneHHOCTU KOHLEeHTpaLMmM cTaHAapTHOro pacTeopa,

b) craHgapTHOro OTKMOHEHUs CpeaHero U3BneyeHus 1
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C) cMelleHWA cpeHel Macchl UsoumaHara B npobe no oTHoLeHUto k Macce usoumnarnata 8 AOC — no
cdopmyne

2 2
u 2= — 2
YEre _"mcRm | s(mMpe) | (MpE ~ Mcrm)

(8)

2 2 —2 2 ’
Ee  mMérm mpe mérm
rAe Upegy — HeonpeaeneHHoCTb aTTecToBaHHOW Macchl usouuaHaTta B AOC;
Mcrm — aTTecToBaHHas Macca usouunaHarta 8 AOC;
s(mpg) — cTaHapTHoe OTKIoHeHe cpefiHel Macchl, NOMyYeHHOW Ha OCHOBE pe3ynbTaToB NOBTOPHbLIX
WU3MepeHuia;
Mpe — cpeaHsAs Macca usouuaHara, onpeeneHHas npu aHanuse.

MocneaHuM uneHoM B hopmyrne, NpeacTaBnAlWUM cobo HeonpeaeneHHOCTb, 06YCNOBNEHHYIO 3Ha-
YAMBIM CUCTEMATUYECKUM CMELLIEHUEM 3HAYEHWUSI U3MEPEHHON MacChbl OT aTTECTOBAHHOIO 3HA4YEHWUsSI, MOXXHO
npeHebpeYb, ecnu:

a) cmelleHue CTaTUCTUYECKN HE3HaYMMO NPU YPoBHE AOBEPUTENBHON BEPOATHOCTN 95 %;

b) BBeageHa nonpaska Ha cmeLleHne.

Ecnn AOC HeT B Hanuuuu, TO cneayeT UCNONb3oBaTb MaTtepyuan HauBbICLLEro MeTpPOonorn4eckoro
KayecTBa.

12.3.3.4 HekoppeKkTupyemasa macca aHanuta

HeonpeneneHHOCTb HEKOPPEKTUPYEMOIN Macchl coeauHeHUs obycnoBneHa:

a) HeonpeeneHHOCTbO KOHLIEHTPAaLMUW CoeIMHEHUS1 B UCTOMb3YeMbIX CTaHAAPTHLIX pacTBopax;

b) HecooTBeTCTBMEM rpadypOBOYHON OYHKLIUK;

c) Apendom BEIXOOQHOrO cuUrHarna geTekropa Mexay rpagynupoBKamu;

d) MpeunsnoHHOCTLIO aHannsa;

e) CenekTMBHOCTbIO XpomMaTorpaduyeckon CUCTeMbI.

12.3.3.5 CraHgapTHble pacTBopbl

HeonpegeneHHOCTb coAepXaHusa naoumnaHarta B UCNOoMb3yeMblX CTaHAAPTHLIX pacTBopax 3aBUCUT OT
Tuna cTaHg4apTHOro pacrtsopa.

[na cTaHgapTHBIX PacTBOPOB B TOMYONe WM aueTOHUTPpWUIIe HeonpedeneHHoCcTb ByaeT cocToaTb U3
cnenyroWwmx BKNaJoB:

- HEOMPeAeneHHOCTU YACTOTI U3oLnaHaTa U, — N3BECTHOW U3 COMPOBOAMUTENBbHON AOKYMEHTaUuUW
N3roTOBUTENSA, KaK NpaBuno, npeacTaBnsieMon Kak MUHUMaIbHBIA YpoBEeHb YNCTOTHI, P, HanpuMep:

- P =99 %, oTHocuTemnbHas HeonpeaeneHHoCTb, oByCNoBreHHasa HanM4YMem nprMMmecei, 3agasaemas
kak (100 — P) %, unu

- P>99 %, oTHocuTenbHas HeonpeaeneHHoCTb, oLeHUBaeMas B NpeanosioXeHn pasHOMepPHOro pac-
npegernexusi, no opmyne

2 _ (100 -PY ©)
pur 12 3

- HeonpeaeneHHOCT B3BELUMBaHMWIA BELLIECTB U PacTBOPOB, T. €. NOrpeLUHOCTb UCMOoNb3yeMbIX BECOB.
Mpu nonyyeHun pesynbTaToB Mo PasHOCTM B3BELUMBAHWUIA BK1ad HeonpeaeneHHOCTY pesynbTaTta B3Be-
LIMBaHMS, KaK NpaBumo, BLIYUCSAT Mo (hopmyne

2 52
Ueigh = 2Ypar’ (10)

rae Upg — MOrpeLlHoCTb UCNOMNb3YEMbIX BECOB.

Ecnu meToa, ycTaHOBMEHHbIA HACTOALIMM CTaHOapToM, MPUMEHSIOT AN ornpedeneHus apyrnx coeau-
HeHWIA, KpoMe 13oLMaHaToB, TO codepXKaHie U3oLMaHaTa B UCMOoNb3yeMblX peakTuBax 1 ero HeornpegeneH-
HOCTb OOMMKHbI ObITh YCTAaHOBMEHBI M UCMOMb3OBaHbI MPKY OLEHKe HeonpeaeneHHOCTU, OMUCaHHON BhILLE.

12.3.3.6 HecooTBeTCcTBME rpadynpoBOYHON OYHKLIN

HeonpeaeneHHOCTb, 06YCMNOBNEHHYH HECOOTBETCTBMEM rpagyMpPOBOYHON OYHKLMKN, BLIMUCASIOT ANA
KOHLIeHTpauumn (CooTBETCTBYHOWE Macce U3oLmMaHaTa, oTobpaHHOro npu npeAenbHOM 3Ha4YeHUM) No oTKo-
HEHWAM OT rPagyVUPOBOYHON YHKLMW, MOMYYEeHHON MeTOAOM HauMeHbLUMX KBagpaToB ANs JIMHEeNHON
perpeccun, AeneHHbIM Ha KOHLUEHTpaLMo B CTaHAapTHOM pacTBope, No hopmyre
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2
U2 _(mregr —Mgtq) _ 2 (1)
LoF — 2 k>

Mstd
roe mregr — Maccau13soLmaHaTa, BblMUCIeHHaA No YpaBHEHUIO IMHENHOM perpeccuin, Npu ypoBHe KOHLIeHTpa-
LMW cTaHdapTHOro pacTBopa, Hanbonee TOYHO COOTBETCTRYIOLEM Macce usoLuaHara B npobe

npu npegenbHOM 3Ha4eHUN KOHLUEeHTpauuu;

mgq — Macca nsoumaHaTta, NnpUCYTCTBYIOLWIEro B COOTBETCTBYIOLLEM CTaHAapPTHOM pacTBOpE;

p — OTHOCUTENbHaA PasHOCTb ANA 3aAaHHOro ypoBHA MacCOBOW KOHLEeHTpauuu.

MpwuMeyaHu e—HecooTBeTcTBUE rPagyMpOBOHHON XapakTepucTMku GyaeT BHOCUTL BKNag B HeonpeaeneH-
HOCTb, OGYCIMOBMNEHHYIO HEMOIHOTOM 3KCTPaKLMK UNW peakuum, ecnu 3peKTUBHOCTb PeaKLMn/3KCTPaKUMM 3HAUUTENBHO
otnuuaetcs oT 1. B 9ToM crniyuae He3aBUCMMO OT Toro, Gbina Nu BBeAEHa Nonpaeka Ha HeNONHOTY PeaKUUU/3KCTPaKLUmMK, He-
onpeaeneHHoCTb, 0BYCMOBNEHHYI0 HECOOTBETCTBUEM MPagyNPOBOHHON XapakTepUCTUKK, He CNeAyeT yHUTbIBaTb NPy OLeH-
Ke HeonpeaeneHHoCTH.

12.3.3.7 [Opend BbIXOQHOIO CUrHanNa getekropa
HeonpegeneHHoCTb, 06ycroBneHHylo AperdOoM BbIXOAHOTO chrHana AeTekTopa Upy, , OLEHMBAIoT Ha
OCHOBE OTHOCUTEIbHBIX Pa3HOCTEN BbIXOAHbIX CUrHANOB MexXay rnocriegoBaTenbHbIMA rpagyvupoBKaMu no

dopmyne

2 = (=) (12)
DR 2’
4o/ =M1
2

rae r, — BBIXOAHOW curHan aeTekTopa Ans CTaHAapTHOro pacTsopa, Haubonee TOYHO COOTBETCTBYIOLLMIA
macce u3olnaHaTa npu eroc npegensHoOM cogepxaHum B npobe;
n — 4YNCNo NOBTOPHbLIX aHalTM30B.
12.3.3.8 lMpeumn3noHHOCTb aHanusaa
HeonpepgeneHHocTb, 0ByCrnoBneHHy0 (HeAOCTaTOMHON) NPELM3NOHHOCTbIO aHanusa Uy, oLeHUBatloT
npoBedeHNeM aHan1sa cTaHaapTHBIX PACTBOPOB OAHOTO U TOTO e CoCTaBa B YCIOBUAX NOBTopsieMocTu. Mpu
3TOM MPOBOAAT HE MeHee LLECTM MOBTOPHbLIX aHann3oB. HeonpeaeneHHOCTb BEIMUCNAIOT NO hopmyIie

2 _ sgnal (13)

rae S, — CTaHOJapTHOE OTKMOHeHUe BbIXOAHbLIX CUrHanoB Npu NOBTOPHbLIX aHanusax;

r— cpefHee 3Ha4YeHue BbIXOAHOro curHana.

Mpwn oueHke HeonpeaeneHHOCTU AaHHbLIA BKNaa yXe BKAOYEH BO BKNaabl B HeonpeaeneHHoCTb npu
onpeaeneHun aceKkTMBHOCTU Aecopbuumn, NO3TOMY HET HEOBXOAUMOCTU €ro YUNTbIBATb.

12.3.3.9 CenekTuBHOCTb aHanusa

MUcnonbsyemas cuctema pasgeneHus (konoHka ans BOXKX, rpagueHtHas nporpamma) AosmkHa 6biTb
ONTUMU3MPOBaHa AN CBeAEHUS K MUHUMYMY HeonpeferneHHocTW, O6YyCrnoBneHHon (He3ameyeHHbLIM)
COBMECTHBIM 3MMIOUpPOBaHWEM NOTEHLMAaNbHBLIX MELLAOLLNX BELEeCTB.

PaspelueHune ucnonssyemonn BAXKX cuctembl R BulunCAOT no hopmyne

R=__ Ak (14)

085(wg + W)’

rae Al. — pasHOCTb BpeMeHU yaepXUBaHnA aHanuTa 1 Mellatollero BelliecTsa, C;
Wg — LUMpUHA NUKa UsoumnaHaTa Ha NosyBbICoTe, C; UHAeKC B oTHocuUTCA K M3ounaHary;
W, — LUIMpMHA MUKa Meluarollero BelecTea Ha NnonysbicoTe, C; MHAEKC | oTHocUTCA K MellatolemMy
BeLLleCTBY.

PaspelueHne R 0omkHO 6bITb Gonblue 1. B 3Tom cnyyae makcumMarbHas HeornpeaeneHHocTb, 06ycrnos-
n%H;le};i COBMECTHbIM 3NonpoBaHemM, coctasnsieT 2,5 %. TunuyHblA BKNag B HeornpeaeneHHoCTb COCTaBUT
+0,7 "%.

12.3.3.10 CymmapHasi HeonpeaeneHHOCTb N3MepeHUs1 Macchl U3oLnaHaTa

MpuBeaeHHble Bhbile BkNadbl B HeomnpeaeneHHoCTb 00beanHsIIoT, U HeornpedeneHHoCTb N3MepeHns
Macchl coeANHEHNS U(M,ng)) (MCKIOYas HeomnpeaeneHHoCTb, 0BYCNOBNEHHYI0 HeOCTaTOMHON NPeLn3noH-
HOCTbIO) BBIYMCAAIOT No hopmyne

2 2
U*(Manal) _ Ustd v v u? v u? (15)
2 LOF D sel’
Manal Mgty R

TAe Uge — HeonpeaeneHHoOCTb CeNeKTMBHOCTU aHanusa.
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12.3.3.11 CymmMmapHas HeonpeaeneHHOCTb U3MepeHns Macchl UsoLmnaHaToB B npobe
Bknaabl B HeonpeadeneHHoCTb, NpueeaeHHble B 12.3.3.4 — 12.3.3.8 1 B 12.3.3.10, o6beanHsioT, 1
HeonpeaeneHHOCTb N3MepeHNs Macchl coeanHeHns B Npobe Bo3AyXa U(Mgyy,) BHIMUCNSAOT Mo dopmyne

2 16
uz(msam) _ uz(manal) n YERe ] (16)

2 2 2
Mgsam Manal ERE

12.3.4 Macca coeguMHeHus B XxonocTon npobe
Maccy nsoumaHata B xonocToit npobe mg| onpefensioT NpoBeAeHUeM aHannsa psaga XonocTeix npot B
YCNoBUAX MNOBTOPSEMOCTU; HEOBXOAMMO NPOBECTN He MeHee LIeCTU NMOBTOPHLIX aHannsos. Heonpeaenex-
HOCTb BbIYMCIISIOT C UCMOMb30BaHNEM YrNIOBOro koadduumeHTa rpagynpoBoYHON yHKLMK, 3KCTpanonmpo-
BaHHOM B TOUKY, COOTBETCTBYHOLLYIO YPOBHIO cUrHana xonoctol npobel, no dopmyne
2
{mgy) = -, an
BL
roe Sg| — CTaHAapTHOE OTKIIOHEeHWe pesyrbTaTos MOBTOPHLIX aHaNM30B XONOCTLIX NPOB, OLEHeHHoe No n
aHanusam;
bg — Yrnoeon ko3hdULIMEHT rpaaynpoBoYHOro rpaduka, SKCTpanoIMpoBaHHOrO K YPOBHIO XOMOCThIX
nokasaHui;
n — 4UCno NOBTOPHBIX aHarnu3oB.
Ecnu curHan xonocToro oneiTa B TPW pasa MeHblUe YpOBHS LYMOB ieTeKTopa Npy BpeMeHu yaepxusa-
HWUS1 U3oLMaHaTa, TO YpPOBEHb CUrHanma XoflocToro oneita U ero HeonpeaeneHHoCTb crieqyeT BblYUCNATL Ha
OCHOBe YPOBHSI LLIYMOB [leTeKTopa C UCMoMb30BaHNEM YriioBoro koddduLmeHTa rpaaynpoBoHHON MYHKLUW,
3KCTPanonMpoBaHHOW K HYNMEBOMY YPOBHIO BbLIXOAHOTO curHana, B npeAnonoXeHWn o ero paBHOMepHOM
pacnpegenexHuu no chopmynam:

3r;
mBL = _Zb(; y (18)
2 9 (19)

rAe ro — YpOBeHb LIYMOB;
by — yrnosoi ko3bdULIMEHT rpaaynpoBOYHON PYHKLMM NPU HYNEBOM YPOBHE BLIXOAHOrO curHana.

12.3.5 MexnabopaTopHble BKNagbl B HeonpeaeneHHOCTb

B0o3MOXHO OTCTYyNMEHNe OT yCTaHOBNEHHOW NpoLeaypbl NpoBeAeHUs aHanusa, onMcaHHoro B HacToA-
LLlemM cTaHgapTe, Npy NPUMEHEHUN B pasnu4HbiX nabopaTtopusx. OkoHYaTenbHas oueHKa A0NONHUTENbHBIX
BKMa4o0B B HeonpeaerieHHOCTb MOXET ObiTb onpeaeneHa KONMYEeCTBEHHO NpoBeAeHUeM MexnabopaTopHbIX
CNUYEHWNIA, OXBATbIBAOLNX:

- BCIO NpoLielypy U3MepeHuit, Bkrtovas otoéop npob;

- aHaNUTUYeCcKyto YacTb Npoueaypbl U3MepPeHUIA.

MexnabopaTopHble CAnYeHUsa AoMKHbI BbiTb opraHn3oBaHbl B cootBeTcTBun ¢ MCO 5725-2 ¢ ncnone-
30BaHWeM o6pasLOB AOCTaTOYHOW FOMOTreHHOCTU Ans obecneveHuna Toro, 4ToGkl BKNaa B MexnabopaTopHyto
HeonpeaeneHHOCTb, 00YCNOBNEHHbIA HEFOMOTEHHOCTLIO, BbIN He3HaUUTENbHLIM. Ha npakTuke, Kak Npasumo,
[OCTaTo4HO, YTOObI HeonpeaeneHHOCTb U3-3a HeroMOreHHOCTH cocTasnana < 2 %.

12.3.6 CymmapHas HeonpefeneHHOCTb

CymmMapHyto HeonpeaeneHHOCTb M3MEePEHUA coaepkaHna coeauHeHns B npobe sosayxa u (C,,) nony-
yaloT o6beanHeHneM BKNaaoB B HeonpeaeneHHOCTb, BLIYUCAEHHBIX No chopmynam (6), (14), (18) n (19), npu-
6aBnasa (Npy HeobxoaAMMOCTH) MexnabopaTopHyto HeonpeaeneHHOCTb, No opmyne

UZ(Cpn) = U2(Mgye) + U2y ) + 1X(Vogn spr) *+ U2, @9

rae U, — MexnabopaTopHbIi BKNad B HeonpeaereHHOCTb.

12.3.7 PaclumpeHHasn HeonpeaeneHHOCTb

PaclumpeHHylo HeonpedeneHHOCTb USMEPEHUA cogepXaHna nsounarata C npu yposHe foBepuUTenb-
HoW BeposiTHOCTU 95 % nonyyaroT yMHOXeHueM U (C,,,) Ha KoadduumeHT oxeaTa 2.

12.3.8 HeonpeaeneHHOCTb UCXOAA U3 3HAYEHUW KpUTepueB

O0beauHeHne HeonpedeneHHOCTEN, yCTaHOBMNEHHBIX AN MEeTPONorM4eckux xapakrepuctuk (12.2),
npusedeT K Hauxyawemy cny4yato. MonyyeHHas cyMMapHas oTHOCUTeNbHas HeonpeaeneHHOCTb, BblYUCIeH-
Hasa no 12.3.6, 6yageT coctasnATb okoso 10 %. PacwmperHasa HeonpegeneHHocTb — 20 %.
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MeTponoruuyeckue XxapakrepucTUKU

A1 OueHka HeonpeaeneHHOCTH

HaHHble, npuBeaeHHble B Tabnuue A. 1, npeactaensioT coOON OLeHkU BKNaaoBs B HeonpegeneHHOCTb, NoNyYeHHble
no NuTepaTypHbIM UCTOYHUKAM U B COOTBETCTBUM C HACTOSILLMM CTaHAapToOM.

Tabnwnuya A1 — Bkiagbl B HEONpeaeneHHOCTb

Benu4uHa (xapakrepucTuka), BHOCALLAA BKNaa B Heonpeqc:neHHocrb, KommeHTapuil
HeonpeneneHHoOCTb %
O6bem npobbl 4 Insi npobbl Bo3gyxa, 0To6paHHoM B Teve-
Hue 15 MyH nNpu pacxoge 1 n/mMuH

Pacxog npu ot6ope npo6 — KanubpoBKka pacxofo- 2 MHcTpykumm no kanuGpoeke npubopa
mepa

Pas6poc pacxoga npv ot6ope npob 3 OueHka

Bpems otGopa npob 0,2 —

TemnepaTypa BO Bpemsi oTbopa npob 1 OueHka

HaeneHue Bo BpeMsi oTOOpa Npob 1 OueHka

Macca aHanuTa (onpegeneHHasn B3BEWNBAHNEM) 6 CogepxaHne wnsoumaHata B cTaHpapT-

Macca aHanuTa (onpegeneHHas no pesynbratam 12 HbIX pacTBopax, onpeaeneHHoe B3BeLUUBa-
aHanuaa ¢ ucrnons3osanvem XJ11) HueM unu metoaom XKX ¢ ucnonb3oBaHnem

xng

C1abunbHOCTL aHanmTa Npu XpaHeHun MpeHebpexmumo Cwm. [5], [9]1m [19]

mana

O PEKTMBHOCTL peakUmmn/3KCTpaKUmMm 6 Bermcniena no pesynstataMm TMTPOBaHUA

pedepeHTHOro matepuana

Macca wm3oumaHaTa B CTaHgapTHBIX pacTBopax 1 CogepxaHve w3oumaHaTa B CTaHAapT-
(onpeaeneHHasi B3BeLUMBAHUEM) HbIX pacTBopax, onpeaerneHHoe B3BeluuBa-

Hrvem unu metogomM XXX ¢ NCnonb3oBaHUEM
Xng[20]

Macca wm3oumaHaTa B CTaHAapTHLIX pacTBopax 10 CogepxaHve w3oumaHaTa B CTaHAapT-
(onpegeneHHas No pesynbTataMm aHanmaa ¢ UCMOoSb- HbIX pacTBopax, onpeaerneHHoe B3BeluuBa-
3oBaHvem XJ11) Hrvem unu meTogoM KX ¢ NCnonb3oBaHUEM

Xnga [20]

HecooTBeTcTBYE IPagyVPOBOYHON XapaKTEPHCTUKK 1 —

Hpelich BLIXOAHOTO cUrHana B NpoMexyTkax mexay | MpeHebpexunmo Monpaeka Ha apend npubopa BBegeHa ¢
rpagyvpoBKamMm mana MCMONb30BaHMEM BHYTPEHHUX CTaH4ApPTOB

6], [7]
MpeunanoHHOCTE aHaNUTUYECKON NpoLeayphbl 2 —
CenekTMBHOCTb MpeHebpexnumo MeTtog XX ¢ ncnonssosannem MC obec-
mana neumBaeT BbICOKOCENEKTMBHOE onpegene-
Hue
YpOBEHb XONMOCTLIX MOKa3aHUM MpeHebpexumo —
mana
MexnabopaTopHble Bapyaumm 10 OueHka, gaHHbIX HeT
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A2 CymmapHas HeonpeAeneHHOCTb

Ecnu koHueHTpaums u3ounaHata B CTaHAAPTHLIX PACcTBOPAax paccuMtaHa Ha OCHOBE TOYHO B3BEWEHHbIX KOMu-
4eCTB U30LMaHaToB, KOTopble AepuBatM3npoBaHsl [1bA, oueHka cymmapHON HeonpegeneHHOCTU MacCOBOW KOHLEHTPa-
uum 6yaet coctaBnaTb 12 %. Ecnu KoHUEHTpaums nsoumnaHata B CraHAapTHLIX PacTBOpax NonyveHa no pesynbraram
KonuyecTBeHHOro onpeaenexus metogoM XKX ¢ ucnonsszoeannem XJJ, To oueHka cymMmapHon HeonpeaeneHHOCTH mac-
COBOVWi KOHUeHTpauum ByaeT coctaBnsits 16 %.

A3 PacwmpeHHaa HeornpeaeneHHOCTb

Mpwm koadbuumeHTe oxBaTa 2 pacluMpeHHas HeonpeaeneHHOCTb COCTaBuT 24 % npu MCNonb30BaHUM TOYHO B3Be-
LLIEHHOIO KONMYEeCTBa N30unaHaToB, AepmBaTuanpoBaHHbix [IBA. [pu ncnone3oeannm metoga KX ¢ XJ11 anst onpegene-
HUS CoAepXaHus u3ouMaHaTa B CTaHAAPTHbLIX PAcTBOpax pacliMpeHHas HeonpeaeneHHocTb coctaBut 32 %. B atom
cnyyae 6yaeT AONONHUTENbHLIN BKNAag B HEONPeAeNeHHOCTb (40 TeX NOp, NOKa ero He YUMTLIBAIOT), CBSA3AaHHbIN C 3thdek-
TUBHOCTBIO yNaBNuBaHus, eCnn HeobxoaMMO ynaBnuBaHWeE B COOTBETCTBUM C YCIOBUsIMM oT6opa npob.

B cnyyae onpepenenuns opnonMmMepHbIX M30UMaHATOB CHUTAIOT, YTO pacluMpeHHas HeonpeaeneHHOCTb U CyM-
MapHas HEOMPEAENeHHOCTb ByayT TakMMK Xe, Kak u Ans apyrmx u3oumaHaToB, eCry COCTae UCXOQHOro marepuana u
npo6bl Bo3ayxa oAMHAKOB. ITO MOXeT GbITb NoAaTBepXAeHO ¢ nomolublo XKX-MC.

Mpu ananuse dopnonumMepHbIX n3oumaHaToB, onuromepHoix MDI n cmecen TeXHUYECKNX CMecen N3ounaHaToB,
ANs KOTOPbIX HEAOCTYNMHbI 06pasLbl CTaHAAPTHLIX BEWECTB COOTBETCTBYIOWEN YNCTOTHI, MOXET GbITh onpegeneH TMTp
npo6 ucxogHbIX matepuanoe. Takum o6pa3omM, MOXET ObITb BbUMCNEHO obuwee cogepxaHue yHKLMOHAMNBHbBIX rpynn
n3oumaHaTtoB. [Ins oLeHKN MacCOBOW KOHUEHTpaLUMmM M3oumaHaToB B Npobax Bo34yxa OIMH UNKN HECKOIIBKO MNUKOB Ha XPo-
mMartorpammax mMoryT 6blTe MCNONbL30BaHbLI B KAYECTBE «MHAMKATOPOBY KOHLIEHTpaLMM nu3oumaHaTa B npobe, ecnv xpoma-
TorpamMma Aans pacteopoB npob Bo3gyxa oTpaxaeT coctaB nepBu4HbiX npob. MexnaGopaTopHoe crnvueHue
(UCO/TK 146/T1IK 2/PT" 4) nokasano, 1to ans cmecu TDI (cmeck nsomepos 2,4-TDI n 2,6-TDI B otHoweHun 80 %/20 %) n
HDI pesynbrartbl TUTPOBaAHWA MPAKTUYECKU aHANOMMYHbl pe3ynbTartam, NoryyYeHHbIM C UCMONb30BAHMEM HECKONbKUX
ucnbiTyembiX Xpomartorpadudecknx metogos. OgHako ansa onuromepHbix MDI cmewenne coctasut go 30 %. B HacTosi-
Lee BpeMsi NPUUMHbI 3TOFO CMeLLeHNs1 Hem3BecTHbl. B HeobpaboTaHHble pesynbTaTel Gbina BBeageHa Nnonpaeka nytem
Aenenus Ha (1 + cmewenune). B atom criyyae gononHuTenbHbll BKNag B CyMMapHYH0 HeonpeaeneHHoCTb COCTaBuT 5 %.
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Mpunoxexne B
(cnpaBouHoe)

Mpumepsbl

B.1 Mpumep 1. CknenBaHune

Belgenenve nsounaHaToB 6bIN0 UccnegoBaHo Ha nNpumepe Harpeanust go 80 °C 17 mr knest Ha ocHoee MDI.
Mpu aTol TemnepaType He npovcxoauno Belgenenine MDI nccnegyembim 06pasuom, HO Belgenvnock 0,004 mkr
HDI v 2,2 mkr IPDI (cm. pucyHok B.1).

IPDI-DBA
miz=4814

‘

d,-HDI-DBA
miz=4314

HDI-DBA
miz= 4274

miz=156,1 = -

miz=130,2 ="\ A /\ -
T T T T T >

| |
8 10 12 14 X

X — Bpems yaepxxusanus (R, MUH

BbicoTa nukoB ycnoBHo npuHaTa 3a 100 % (B nponssonbHOM MacwTabe).

PucyHok B.1 — 2KX-MC xpomaTtorpamma, nornyyeHHasi B pexxmme permctpaumm n3bpaHHbIx MOHOB, AN Npobbl BO3AyXa,
onucaHHom B npumepe 1

B.2 Mpumep 2. CBapka meTannu4eckmx NUCToB, NOKPbITbIX MY, ncnonb3yembix B KOHCTPYKLMM aBTOMa-
LWIMH

Mpoba Bo3agyxa bbina oTobpaHa B aBTOPEMOHTHOW MaCTEPCKOI BO BPEMS CBAPKN METarNMYeCKUM 3MEKTPOIoM B
cpefe rasa MeTannm4eckux NUCToB, NokpbIThix [MTY. OT60p Npob6 npoBogunu Ha pacctosiHum 20 CM OT MecTa CBapku B
TeueHne 15 muH npu pacxoge 1 n/mMuH.

B npobe Bo3gyxa 6binn 0GHapyKeHbl criefylowme u3oumaHaThl (CM. PUCYHOK B.2):

- nsouymnanosas kucnora (ICA): 500 mkr/m3;
- metunusoumanar (MIC): 57 mkr/m3;
- atunuaoumanar (EIC): 21 MKr/m3;
- nponunusoumanar (PIC): 24 vkr/m3;
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- rekcameTuneHammusoumnanat (HDI): 72 mkr/m3;
- 2,4-Tonyongnusoumnanart (TDI): 290 mkr/m3,
- 2,6-TDI: 100 mkr/m3,;
- MeTuneHgudennngumsounanar (MDI): 2 mkr/m3,

B npobax Bo3gyxa, oTo6paHHbIX B Npouecce pabo4mx onepaunii 4aHHOro TMNa, MOryT GbiTb Takke OGHapyXeHb
aMWHbl U aMUMHOU3oUMaHaThl ' /.

B.3 MNpumep 3. Jlntbe B necyaHbie hopmbl

Mpo6bl BO3gyxa (n = 8) Gbinv 0TOGPaHbI B YYTYHONUTEMHOM Liexe BO BPEMS NUTbSA B NecHaHble hopMbl ¢ hypaHo-
BbIMM cMonamu. YeTeipe npobbl M3 BocbMK GbiNn 0TOBpaHbl B 30He AblXaHus paboTHWKOB, ABe — Ha BeicoTe 0,5 M oT
thopmbl BO Bpems nuTbs. Ewwe aBe Npobkl 6binv 0To6paHbl Ha BeicoTe okorno 0,2 M oT TpyBbl, MO KOTOPOI pacnnaBneHHbI!
meTann nogaeanu K nuTerHomy KoBwy. [ns naonsumm Tpy6el Geina npyMeHeHa MrHepanbHas BaTa.

PesynbTtathl aHanusa npo6 nokasanu, 4to ICA BeigenseTcs B 60MbLLMX KONMYECTBaX NPU TEPMUYECKON AECTPYK-
Lumn matepuana popmMbl 1 MUHEpanbHOW BaTON, OKpyXKatolen TpaHcnopTupytolyto TpyBy (Tabnuua B.1).

d,-MDI-DBA A
MDI-DBA A

d3-TDI-DBA l\ “

TDI-DBA ILA

d,-HDI-DBA _j\

HDI-DBA j\
V.__A e BIC-DBA
A '\ PIC-DBA

U EIC-DBA

_A d3-MIC-DBA
_A MIC-DBA
_A ICA-DBA
24 T 6 s 10 12 1 ;

X — Bpems yaepxusaHus tR, MUH
BobicoTa nukos ycrnoBHO npuHaTa 3a 100 % (B npoussonbHOM macluTabe).

PucyHok B.2 — XKX-MC xpomartorpamma, nonyveHHasi B pexxume pernctpaumm nsbpaHHoiX MOHOB, Anst Npo6bl BO34yxXa,
OMUCAHHON B Npumepe 2

1) BUCO 17334-2 YCTaHOBNEH MeTo[ COBMECTHOIO onpeaeneHnsa n3oumMaHaToB, aMMHOM30OLUMAHATOB U aMUHOB.
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Tabnwuuya B.1— Maccoeas koHueHTpaums ICA u MIC B npobGax Bo3gyxa, 0TO6paHHbIX B YYryHONMMTENHOM LiEeXe BO
BPEMSs NUTbSA B nec4aHble popmbl ¢ pypaHoBLIMM CMOnamu

OBbEM OTOBPAHHOTO Maccosas Maccosas
Mpoba soanyxa, n KOHLI,GI—J:()FE/\'\I;II,?H ICA, KOHLI,eH'\'/II'Era/'\L/I,IIgFl MIC,
1 3oHa gbixaHusi, pabounii 1 6 50 —_
2 3oHa gpixaHus, pabounii 1 6 60 —
3 3oHa agbixanus, pabounn 2 5 300 —
4 3o0Ha gbixanusi, pabouunn 2 5 300 —
5 Hap TpaHcnopTupyoLwe u3onnpoBaHHowW Tpy6or 2 700 30
6 Hapg TpaHcnopTupytolwe naonupoBaHHow Tpybor 2 700 30
7 Hag copmoi 3 300 —
8 Hag copmoi 3 300 —

B.4 Mpumep 4. Macc-cnektpbl BA-NpoM3BOOHBLIX M30LMAHATOB

C NoMOLLBIC Macc-CNeKTPOMETPUN MOXET BbITb NMonyYeHa BaxkHasi MHOpMauusi O COeaUHEHUsIX, NPUCYTCTBYIO-
wmx B npobe. NaeHTuorkaumsa npom3BoaHbIX BO3MOXHa 6riaroaapsa Hannumio 6nbrnmoTekun CneKkTpoB Ansi XapaKTepucTu-
Yeckux parMeHToB monekyn. [ns OBA-Npou3BogHbIX TMIMYHO 0BpasoBaHne MonekynapHbIX nonos: [MH]* n vactmy
[(DBA)H]* (m/z = 130), [(DBA)CO]* (m/z = 156), [MH-129]* n [MNa]* (cm. pucyHok B.3).

Yi
100— 298.4
130,2
— 4275
_ 449,5
N 156,2
04— I T T T T
150 250 350 450 X

X —m/z;
Y — oTHOcUTENbHAs UHTEHCUBHOCTL NUHUKM (OU), B npoueHTax:
m/z = 130,2 [(DBA)H]*; m/z = 156,2 [(DBA)CO]*; m/z = 298,4 [MH-129]*; m/z = 427 ,5[MH]*; m/z = 449,5 [MNa]*.

PucyHok B.3 — Macc-cnektp ans [BbA-npoussogHoro HDI, nony4yeHHbIn MeTOAOM XWAKOCTHOW XpomaTtorpacgumn ¢
MCNOINb30BAHWEM MACC-CNEKTPOMETPUYECKOrO AeTEKTOpa C NeKTpocnpeem
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Mpunoxenve OA

(cnpaBouHoe)

CBeaeHnA 0 cOOTBETCTBUU CChINTOYHBIX MeXAYHapPOAHbIX CTAaHAAPTOB CCbIMTOYHbLIM HAaLUMOHANbHBLIM
crtaHgaptam Poccuinckoin depepauumn

Ta6nwuua OA.1

0O603Ha4YeHUE CCINOYHOTO CreneHb 0O60o3Ha4YeHME 1 HAUMEHOBAHUE COOTBETCTBYIOLLIETO HAUMOHANBHOMO
MexayHapoaHoro ctaHaapTa COOTBETCTBUSA craHgapTa
NCO 16200-1:2001 IDT FOCT P NCO 16200-1—2007 «KadecTtBo BO3ayxa pabo4en 30HbI.
OT60p Npob NeTyunx opraHWYecKkux coeauHeHun ¢ nocneaytowen
Jecopbuveri pacTBopuTeneM U rasoxpomarorpacnieckum aHanm-
3om. YacTb 1. OT60p Npo6 MeToaoM Npokaqkny
NCO 5725-2:1994 IDT FOCT P MCO 5725-2—2002 «To4HOCTb (NPaBUIbHOCTb U NPeLunsn-

OHHOCTb) METOZOB W pe3ynbTaTtoB uamepeHuin. Yacts 2. OcHoBHOM
MeToA, onpegeneHnsi NOBTOPSIEMOCTU U BOCNPOU3BOAUMOCTH CTaH-
JapTHOro MeToaa U3MepeHun»

OTBETCTBUA CTaHOAapPTOB:

- IDT — ngeHTu4YHble cTaHaapThl.

MpumedaHune—BHacToAwen Tabnmue ncnonb3oBaHo crieaytollee ycnoBHoe ob6o3HaveHne CTenexHmn co-
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KntoueBble crioBa: Bo3ayx paboueit 30Hbl, 0T6op Npob, aHanus, azoTopraHnYeckne coeguUHEHNs, MeTOa XnUa-

KOCTHOW xpomaTorpactwlvl N MaccC-CneKTpomMeTpun, onpegeneHme n3aounoHaToB, Npon3BOAHbIE LIVIGyTVIJ'IaMI/I—
Ha
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