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[lpeaucnoBue

Llenn n npuHumMnel ctaHaapTusauum B Poccunickon ®egepaunn yctaHoBneHsl PegepanbHbIM 3aKOHOM
oT 27 aekabdbps 2002 r. Ne 184-P3 «O TeXHUYECKOM perynmpoBaHnumn», a npasmna npuMeHeHns HauMoHanbHbIX
ctaHgapTtoB Poccunckon egepaunmm — OCT P 1.0—2004 «CtaHaapTusaunsa B Poccumnckon ®epgepanmin.
OCHOBHbIE NOMNMOXEHUAY

CBepneHUA o cTaHaapTe

1 NOArOTOBINIEH ABTOHOMHOM HekoMMep4deckon opraHusaunen «HaydHo-uccnegoBaTenbCKUAN
LIeHTP KOHTpOoNA U anarHocTukn texHundeckmnx cuctem» (AHO «HWL KO ») Ha ocHoBe COOCTBEHHOTC ayTEHTUY-
HOro nepeBoda ctaHgapTa, ykasaHHOro B NyHKTe 4

2 BHECEH TexHunyeckum komuteTom no ctaHgapTusauunm TK 457 «KavyecTBo BO3ayXa»

3 YTBEPXOEH M BBEAEH B JEWNCTBUWE Mpukazom PenepansHOro areHTcTBa no TEXHUYECKOMY
perynupoBaHunto u metponorum ot 18 gekabps 2008 r. Ne 637-cT

4 HacTtoawmn ctaHgapT ngeHTndeH mexgyHapoagHomy ctaHgapty MCO 16702:2007 «KadyecTBO BO3AY-
Xa paboyven 30Hbl. OnpeaeneHue odLLEro coaepXaHnUa ns3oumMaHaTHbIX rpynn opraHUYecKUx coeamHeHnUn B
BO3QyXe MeToAOM XWUAKOCTHOW XpomaTtorpadpum ¢ ucnonbioBaHuem 1-(2-meTokcu-peHunn)nunepasmHar
(ISO 16702:2007 «Workplace air quality — Determination of total organic isocyanate groups in air using
1-(2-methoxyphenyl)piperazine and liquid chromatography»).

[Tpn NnpUMeHeHUM HacTosALlero cTaHaapTa pekoMeHAYyeTcsl UCMOoMb3oBaTb BMECTO CChINTOYHbLIX MeXay-
HapoaHbIX CTaHOapTOB COOTBETCTBYOLWNME UM HauMoHanbHble cTaHaapTel Poccunckon deagepaunn, ceege-
HUS1 O KOTOPLIX NpUBedeHbl B ACNONHUTENBHOM NpunoXxeHun E

5 BBEAEH BI'NEPBbIE

ViHgbopmayus 06 U3MEeHeHUsIX K HacmosuwemMy cmaHOapmy nybnukyemcs 8 €Xe200H0 U30agaeMOoM
UHpOpMalUOHHOM yKa3amerne «HalyuoHanbHbIe cmaHoapmbi», @ mekcm U3aMeHeHUU U rornpagok — 8 eXXe-
MeCSYHO u30asaeMbix UHMOPMaUUOHHLIX yKalzamensx «HauuoHanbHbie cmaHOapmei». B cniyyae nepe-
cMompa (3aMeHbl) Unu OmMeHbl Hacmosuweao cmaHoapma coomeemcmeyruiee yeeodoMiieHue byoem
onybnuKo8aHO 8 eXXeMeCAa4YHO i30asaeMoM UHPOPpMaUUOHHOM YKa3zamerne «HalyuoHarnbHbie cmaHoapmabi».
Coomeemcmeyrouwjas UHpopMalyus, yeeoOoMIIeHUe U meKCcMmbl pasMeljaromcsi makxe 8 UHpopMaUuUOHHOU
cucmeme obujea0 rnonb3oeaHuss — Ha ocbuyuanbHoM caume PeodepanbHo20 azeHmemaea rno mexHuU4ecKkoMy
pezaynuposaHur U Mempornoauu e cemu VIHmepHem
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HacTtoawumn ctaHaapT He MoXeT ObITb NOMHOCTLIO UMM YacTUYHO BOCTNIPOU3BEAEH, TUPaXXNPOBaH U pac-
MpocTpaHeH B KayecTBe oduumanbHoro nsgaHmsa 6es paspeweHns PegepanbHOro areHTcTBa Mo TeEXHNYECKO-
MY PeryrimpoBaHuo 1 MeTpPoioru
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BBenoeHue

N3oumaHaTel (MoOneKkynbl KOTOPLIX codepXxaT dyHkuMoHanbHble rpynnel NCQO), npeacrtasnsawwme
cobon coeaMHEHUS C BBICOKON peaKkUMOHHOW COCODHOCTLIO, MCNONL3YHOT NPY NPOU3BOACTBE KpacoK, Nonuype-
TAHOBLIX MEH, NNacTuka n Knees. byayyn N3BeCTHbIMU CEHCUBUNM3aTOPaMK AblXaTeNbHbIX NyTEN, OHU SIBMSI-
FOTCH OCHOBHOM NPUYUHOW aCTMbI, NpuobpeTaemMon B pesyfibTaTe UCNOMb30BaHUA XUMNYECKNX COeANHEHNN B
npodpeccnoHanbHOU aeaTenbHOCTU. M3oumaHaThl MOTYT OKasblBaTb BO3AEUCTBUE KaK NMpu BAbIXaHUU, TaK U
BO3SMOXXHOM KOHTakTe ¢ HMMW. B ABcTtpanun, Upnangnm n ObbeanHeHHOM KoponeBcTBe ANA BO3AyXa
paboyei 30HbI YCTaHOBMEHbI AONYCTUMBIE YPOBHU NpodeccnoHansHoro sosaenctaunsa’): gonrocpoyHsii (cpea-
HeB3BeLLeHHbIN A8 nepuoaa 8 4) — 20 mkr/m3 [obLee cogepxanue nsoumanatHeix NCO-rpynn], kpaTkoc-
DOYHBIN (CpeaHeB3BeLLEHHbIA AN nepuoaa 15 MuH) — 70 mkr/m3. [lns Bosayxa paboyein 30Hbl yCTaHOBMEHD
OOMNMYyCTUMbIE YPOBHU NpodpeccnoHansHoro Bo3genctena: B PMHNAHONN KpaTKOCPOYHbIN (CpeHeB3BELLUEH-
Hbl ang nepuoga 15 MUH) — 35 Mkr/M3, a B LUBeLuMM OONroCpPOYHbIN (CpegHeB3BelleHHLIM ANnd nepuoga
8 4) — 5 ppb?) [o6Lee coaepkaHne nsoumaHaTHbIX NCO-rpynn] v KpaTKOCPOUHbI (CpeAHeB3BELLEeHHbIN ANS
nepuoga 15 muH) — 10 mnpa=1. 3t NAK ycTaHoBNeHb! ANA 06LWero coaep>kaHus MOHOMEPHbIX U BCEX NOSU-
MepPHbLIX N30LMaHaTOB (TakkKe Ha3blBAeMbIX ONTUrOMepHbIMAU U30oLMaHaTaMun, NonmnusoLMaHaTamMmum, oNIMronso-
LaHaTaMmun nnm popnonmmepamm M3oLnaHaToB).

OT60p Npob U NX aHanNnU3 Ha coaepXaHUe U3oLMaHaTOB B BAE B3BELWIEHHBIX B BO3AyXe YacTUL, ABNAET-
ca HenpocTbiM. M3oumnaHaThl NPUCYTCTBYIOT B BMAE pPasUYHbLIX XUMUYECKUX POPM, TakKMX Kak MOHOMEpHI,
ONMUroMepbl, NoNMMepbl, UMetoLL e donee CNOXHYIO CTPYKTYPY, a TakkKe B BUOE CMeceln Bcex 3TUX popM.
Onuromepbl 1 NONUMeEpPLl U30LUMAHATOB LUMPOKO UCTMONb3YIOT B NPOMLILLNMEHHOCTHU, T. K. OHU MeHee neTyuue,
yemM MOHOMEPbLI, 1 NO3TOMY NPEeACTaBNAT MEHbLUYIO ONMacHOCTb. M3ouuaHaTkl BCTpevanTCd B pa3Hoobpas-
HBIX PUINYECKUX COCTOAHUAX, HAaNnpUMep, B BLUAe NapoB, asposonen nxmakocten. Metog otdbopa npob, KOTo-
PbIN NoaxoanuT Anga onpegeneHna coaepXaHua M3ouMaHaToB B OAHOM arperatHoOM COCTOSIHUU, MOXET
oKasaTbCHA HenpurogHbIM AN U30UMaHaTOB B APYromM arperatHoM cocTosiHMK. B Bo3ayxe pabo4ein 30HbI B
3aBUCUMOCTU OT MPOM3BOOAMMOIO NpoaykTa U NpoU3BOACTBEHHOMO npouecca Takke NMPUCYTCTBYIOT Apyrue
BELLEeCTBa, TakMe Kak napbl BoAbl, Nbifb, aMUHbLI U CAUPTLI, KOTOPbIe MOTYT OKa3biBaTb Mellalollee BNUsHue
NPWY aHann3e MeToA0M XUAKOCTHON XpomaTtorpadpum (KX). CtaHgapTHble obpasLbl NONMUMEPHBLIX N30LMaHa-
TOB HEAOCTYMHbI, XOTHA ANS NnonyvyeHUs obero coaepXaHnus n3oumMaHaToB B BO3AyXe cogepKaHme 3TUX coe-
OUHEeHNN Heobxoanmo onpeaensTb KONUMYeCTBEHHO.

N3-3a BLICOKOW peaKkuUMOHHOW CNOoCODBHOCTU N30UMAaHaTHBLIX rpynn aHanna Ha Ux cogepkaHue B BO3ayXe
paboyein 30HbI 0ObIMHO NPOBOASAT YNaBMUBAHUEM U30LMAHATOB C NOMOLLLIC AePUBATUINPYIOLWLEro peareHTa,
npeBpallalLlero ux B ctabunbHele nponsesoaHble. Metoa, ycTaHOBNEHHBIN HACTOSALWMM CTaHOAPTOM, OCHO-
BaH Ha MeToe onpeaeneHus nsoumnaHaTos, npuHaTom B O6beanHeHHoMm Koponesctee MDHS3) 25/3 [1].

B aTOM MeToae nsounaHaThel ynaBnmBatoTcs 3a cueT obpasoBaHUSA cTabUNbHOro NPoOM3BOAHONC MoYe-
BUHbI B pe3ynbTaTte peakuun ¢ 1-(2-metokcudpeHmnn)nunepasmHom (MP). CoaepxaHne npom3BogHOro Mmoye-
BUHbI aHanM3upyrT MeToaoM XX ¢ UCNOoNb3oBaHUMEM 3NneKTpoXumMudeckoro petektopa (OXOA) w
ynbTpadnoneToBoro getekropa B sugnmon oonactu (YBUL). NsoumnaHatel, ctTaHOapTHbIE 00pasLbl KOTOPLIX
CYLLECTBYIOT UM MOTYT ObITb MPUroTOBMEHLI, ONpeaensoT KONMYeCcTBeHHO ¢ ncnonesosaHnem YBUL. MNpu-
veHeHune YBW]I aetekTopa npeanoyvTUTenbHO, NOCKONbKY OH bonee ctabuneH, yem 9XI. OgHako aons 60/b-
LLUIMHCTBA WUCMOMb3yeMbIX B MPOMBILUNEHHOCTU NONMUMEPHBIX U30LMAHATOB He cyllecTByeT cTaHAapTHbIX
obpasuoB, 1 coaepKaHnue 3TUX coeauHeHUn onpenensitoT KONMMYEeCTBEHHO € MCNOMb3oBaHUeEM OXI, B KOTO-
POM NpoucxoguTt okncneHne metokcu-rpynnel MP. INockonbky aTa rpynna oguHakosa anga scex MP-npouns-
BOAHbLIX U30LMAHATOB, TO rpaayuUpoBKY A1 NTONUMEPHBIX coOeANHEHN MOXHO NPOBOAUTL C UCNONb30OBaHUEM
COOTBETCTBYIOLLEro nsoumaHaTHOro MoOHomMepa.

[Tpoueaypa, KOTOPOW cneayroT npu otbope Npod Ha cogepXaHue N3ouMaHaToB B BO3ayXe pabouven
30HbI, 3aBUCUT OT UX arperaTtHoro CcocTosAHUA. bbino gokasaHo, 4YTo PUNbTPLl 3PPEKTUBHO YNaBNMUBAOT
napbl. KombuHauuo uMnnHXXep/punbTp pekoMeHayeTca UCnob3oBaTh npu otoope npod asposonent. [aH-
HbIM MeTod OblN NpU3HaH noaxoasimm Ang onpegeneHnsl pacnpocTpaHeHHbIX MOHO- U AMU30LMaHAaTOB,
TakuUX Kak meTtuneHouc(gpennnusoumanHart) (MDI), deHunmzounanat (PIl), Tonyon-2,6-gumnsoumaHar n Tony-
on-2,4-gpnnsoumaHart (TDI), 1,6-(anmnsoumaHarto)rekcaH (HDI), nsogpopoHgumnsoumaHart (IPDI), HadpTMngumnso-
unaHat (NDI), metuneHbuc(umknorekcmnuaoumaHat) (rmapupoBanHbid MDI), bytunusoumnaHaTt, a Takxke
NONMNMMEPHbIX N30LMaHaTOB Ha OCHOBE 3TUX MOHOMEPOB.

1) NonyctumbiM ypoBHAM NpodeccnoHanbHoro Bo3aenctema B Poceuiickon degepauum cCOOTBETCTBYIOT Npeaerb-
HO gonycTtumble KoHUeHTpauun (MNAK), gonrocpouHomy — cpeagHecmenHas [NIAK, kpatkocpoyHOMY — MakCUMarnbHO pPaso-

Bas [11K.

2) B Poccuiickon Pegepaumn eamHuLbl ppb skBMBaneHTHbl mnpa .
3) MDHS — Methods for the Determination of Hazardous Substances (MeToabl onpegenenvs onacHbIX BELECTB).

IV
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HAUUWOHANBbHBIN CTAHOAPT POCCUUCKOMWN PEOEPALNMN

KAYECTBO BO3[YXA PABOYEN 30HbI

OnpepeneHne obLlero cogepxaHma UsoUuMaHaTHbIX FPynn opraHnyeckux coeaMHeHUN B BO3ayXe Me-
TOAOM XUAKOCTHOU XpomaTtorpadguu ¢ ncnonbsoBaHuem 1-(2-MeTokcu-cpeHun)nunepasunHa

Workplace air quality. Determination of total organic isocyanate groups in air using 1-(2-methoxyphenyl)piperazine and
liquid chromatography

INaTta BBeaeHnsa — 2009—12—01

1 O6nactb NpMeHeHUA

HacToswmnn ctTaHgapT ycTaHaBNMBaET obLWKMe NONOXEHUS Mo oTOopY 1 aHannay nNpob Ha coaepKaHume
opraHndecknx nsoumnmaHaToB (coegnHeHn cogepxawmx NCO-rpynnbl), NpUCYTCTBYOLWMX B BUAE B3BeLUEH-
HbIX YacTUL, B BO3ayxe paboyen 30HHI.

HacTtosilwmn ctaHgapT NPUMEHSIIOT AN onpeaeneHnus pasHoobpasHbIX OpraHUYeckux coedunHeHWUN,
cogepxawmx pyHKUMOHaNbHbIE U3oLUMaHaTHbIe TPpyNnbl, B TOM 4MicCne U3oLUMaHaTHLIX MOHOMEPOB N pop-
nonumepos. [pumepamn apomMaT4ecKux MOHOMEPOB ABNAOTCA annsoumaHat tonyona (TDI) (2,4- n 2,6-au-
n3oumnaHartotonyon), aunsoumaHat Hagptuna (NDI) (1,5-anmsounanatoHadpTanuH) n MmetuneHouc(4-gpeHnnu-
soymaHart) [MDI, HasbiBaeMbIU Mo cucTtemMaTudeckon HoMeHknaTtype an-(4-nsoumaHatogeHun)metaH]. [Npu-
MepaMn anmdaTtudeckMx MOHOMepOoB SABNAKOTCA aunsoumaHat wusodopoHa (IPDIl, HasbiBaeMbln Mo
cucTemMaTudeckon HoMeHKnaType 1-usounaHaTto-3-usoumaHaToMeTun-3,5,5-TpuMeTUINUUKNorekcaH), MeTu-
neHous(umknorekcnnuaounaHart) (rmgpuposanHele MDI, HMDI) n 1,6-gnnsounaHat rekcaHa (HDI) (Takke
M3BECTHLIN Kak 1,6-rekcametuneHaunnsoumadat). MoHoMepbl, coaepXalwume oaHy U3oUMaHaTHYH rpynny
(Hanpumep, MeTUnM3oLuaHaTt, aTunusoumnaHaT, deHUnnM3oUumnaHaT, rekcunusoumaHar), obpasyoTcsl B Npo-
Llecce TepMUYeCcKou AeCTpyKLUUM NONUypeTaHoB, HAaNpUMep, BO BpeMsd NnaMeHHOM CBaPKU U Na3epHOU pesku.
N3oumaHaTHBIE NONMMEPLI, TaKKe Ha3biBaeMble nonMusoumnaHaTamuy, romononnmMmepamim, onuromepamm Unm
hopnonumepamu, sIBAATCH NPOU3BOAHLIMA AUN30LMAHATHBIX MOHOMEPOB, 00pasyloLLMMUCA NMPU CAMOKOH-
OeHcauun unu B pesynbraTte peakuun ¢ nonuonamu. NonumepHble AnMM3oLMaHaThl LUMPOKO UCMONb3YHOTCA
npuv NPOU3BOACTBE NONMYPETAHOB, Kpacok, NOKPbLITUN U KIeeB.

HacTosawmnn ctTaHaapT NPUMEHSOT ANnd aHanuaa nioboro npoaykra, cogepxawero cesobogHble nsouma-
HaTHbIE rpynnbl. [lepBoHavYanbHO OH ObIN paspaboTaH Ans onpegeneHuns pacnpoctpaHeHHbix MDI, HDI, TDI,
nxX onuromepoB U nonumepoB [1]. Ero Takke ncnonssosanu npu onpegenednn IPDI, HMDI, NDI, nx onurome-
POB N NONMMEpPOB. YcTaHOBNEHHbIW B Ob0begnHeHHOM KoponeBCcTBe NpeaernibHO A0NYCTUMBIN YPOBEHb NPOo-
hbeccmoHansbHoro Bosgencteua (INAK Bosagyxa padbo4vyen 30HbI) AN M30UMAHATOB npeaycMaTpuBaeT
HeobXoAMMOCTb onpeaeneHunust odLero coaepXaHua n3oumMaHaTHLIX rpynn, T. €. MOHOMEPOB ANN30LMaHAaTOB,
ONIUromMepoB, popnonMMepoB U NONMMMEPOB AUN30LUMAHATOB, a Takke MOHoOM3oUMaHaToB. [1OCKONBKY U30OLN-
aHaTbl UMEIOT pasHoObpasHyo CTPYKTYPY U pasfnyHble MOMSIPHBIE MAaCChl, YCIOBUSA XpoMaTorpagpnpoBaHus
HeobXoAMMO U3MEHATL B COOTBETCTBUMN ¢ OPMYIION onpeaensaemMoro nsocumaHara. Ecnm oxmnagaeTtcs npucyT-
CTBME N30LMNAHATOB M aMUHOB, N HEODXOAMMO OnpeaennTb UX coaepKaHue, To bonee noaxoasiLMm MOXKET
ObITb METOA, YCTAHOBMNEHHbLIN APYTMM CTaHOapPTOM, NMO3BONSAOLWMA OOHOBPEMEHHO onpeaensiTb aMUHbI U N30-
LUuaHaThl [2]. DToT meToa 6bln MoaANPULMPOBaH TakuM 0bpa3soM, YTO OH NO3BONAET onpedensiTb cogepaHue
MOHOM30LUMAHATOB, OOpasyloLMXCS NPYU TEPMUYECKON AeCTPYKUUK [3], NCMONbL30BaTb MacCC-CNEeKTPOMETPU-
yeckun getektop [4] n apyrme yctponcTea oTbopa npob, Hanpumep, punbTpbl AMameTpoMm 37 MM 1 apyrue
KacceTHble UNbTPbl, HO HACTOALWMKA CTaHAAPT Ha 3TU Moandunkaunm He pacnpocTpaHsaeTcs. [1pn NCnonb3o-
BaHUN MOANPULMPOBAHHOW BepCcUM gaHHOro mMetoga Nnofb3oBaTeflb AO/PKeH NpoAeMOHCTPpUpOoBaTh, UTO
MoaNPUUMPOBAaHHBIN MEeToA COOTBETCTBYET YCTAHOBMNEHHBIM TPEDOBAHUSIM.

U3paHune odbmumnanbHoe
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MeToa, npuBeaeHHbIN B cTaHAapTe, UCMOoMb3YoT AN onpeaeneHns cpeHeB3BeLleHHOro No BpemMeHu
coepXaHnsa opraHM4Yecknx n3oLmmaHaToB B Bo3ayxe paboyein 30HbI Npy NpoaoKUTeNnbHOCT oTOopa npob oT
0,5 MnH go 8 4. Metoa paspaboTaH ANAa MHOMBUAYANbHOIO MOHUTOPUHIA KavyecTBa Bo3ayxa (B 30He [blXa-
HWUS), HO MOCie COOTBETCTBYOLWEN MognduKaLnm MoXeT Takke ObITb NCNOMNb30BaH A1 MOHUTOPUHIa KayecT-
Ba BO34yxa B 3aJaHHOM MecCTe.

[TpnmeyaHune—Llensio MOHUTOPUHIa BO3ayxa 06bIYHO SABMNAETCS ONpeaeneHne KavecTBa BabIXxaemoro pabor-
MKOM BO3AyXa, NOSTOMY OMNMUCAaHHbLIE B HACTOSAWLEM CTaHAApTE METOAUKU NpeaHa3HaveHbl Ans ntHanBuayansHoro otbopa
pOObl B 30HE AbIXaHUS. TN METOAVKU TaKKe MOXHO UCMONb3oBaTh ANs oToopa npob B 3ag4aHHOM MECTE UIn onpeaene-
nsi PoHOBOro coaepxannsa. OgHako crneayer yunTbiBaTh, UTO U3-3a aspoanHaMmnYeckux 3pdpekToB ycTponcTea otbopa
pob, NpegHasHavYeHHble ANs HAMBUAYanbHOro otbopa nNpob, He 0B6A3aTENbHO UMEINT TAKME Xe XapaKTepucTukn cbopa
onpeaensieMblX BEWECTB NPU UCMONb30BaHUM ANS APYIvX LEnewu.

I_
r
I_
r

MeToa npumeHaAT ANda onpeaeneHnsa HaxoasWwnXcs B BO3ayXe opraHU4ecknx nsoumaHaToB C Macco-
BOW KOHLUEHTpaLuuMel B AnanasoHe npubnuantensHo ot 0,1 0o 140 mkr/m® npu o6beme npobel 15 n. Mpegensl
oDHapyXeHUsa N KONUYECTBEHHOTO onpeaeneHnsa N3oLUmnaHaToB, onpeaensdeMsble Kak TpexkpaTHble U AeCATU-
KpaTHble cTaHAapTHbIE OTKMNOHEHUA NO pe3ynbTatamM onpeaeneHust LEeCTU XonocThIX Npob, 0ObIMHO HAXOOAT-
ca mexay 0,001 1 0,004 mkr nsoumaHaTta Ha npody COOTBETCTBEHHO (NPU onpeaeneHn 3NeKTPOXMMNYECKNM
meToaom). Ins npobbl obvemMomM 15 N 3T 3HAYEHUS COOTBETCTBYIOT npeaenam obHapyKeHUs N Konn4ecT-
BeHHoro onpeaenerHus, pasHbiM 0,07 1 0,3 MKI/M3 COOTBETCTBEHHO.

2 HopMmaTuBHbIE CCbINKMU

B HacTodAweM cTaHaapTe MCNOMb3oBaHbl HOPMAaTUBHBLIE CChINKA HA cneayolme MexayHapoaHble CTaH-
0apThbl;

NCO 5725-2:1994 To4dHOCTb (NpaBUNBHOCTb U NPEeLUn3IUOHHOCTL) MeTOA0B U pe3ynbTaToB U3Mepe-
HKUKA. YacTb 2. OCHOBHOW MeTOoa onpeaeneHns NoBTOPSIEMOCTM U BOCTNPOU3BOAMMOCTU CTaH4apTHOMo MeToaa
N3MepeHnn

EH 1232 Bos3gyx paboden 30HBLI. Hacockl ang otbopa npobd XMMUYECKNX BELLECTB B 30HE AblXaHUS.
TpeboBaHUs 1 METOALI UCTIBITAHUIA

3 TepMUHbI N onpegeneHus

B HacTodweM cTaHgapTe NnpuMeHeHbl cnegylowne TepMUHBl C COOTBETCTBYIOWMMIK onpeaeneHUaMu:

3.1 XuMunyeckKkme coeaMHeHUa N30LUNAHATOB

3.1.1 naoumaHar (isocyanate). Xumnyeckoe coeamHeHne ¢ ogHon Unn bonee nsounaHaTHoOMU (coaep-
Xallen asoT, yrnepoa, Kucnopoa) eyHKUMoHaNnsHOU rpynnou.

3.1.2 MOHOMep (monomer): XMMmnyeckoe coeguHeHue, KOTOpoe Npu B3aUMOOEUCTBUM C OPYTMMU
MOEHTUYHBIMA COeaUHEHUAMN 0Dpa3yeT AUMEpPLI, TPUMEpPbI, CNUMroMepbl NN NMONMMMEPHI.

lNMpumep — N3oyuaHamHbie MOHOMEpPbL! nodpa3densarom Ha criedyroujue Krnaccbl: MOHOU30OYUaHamsbl, CO-
depxxaujue oOHY uloyuaHamHyro (byHKUUOHAaNILHYIO 2pyNny, HanpumMmep, Memusu3oyuaHam; duu3louyuaHamsl, Ha-
npumep, du(4-uzoyuanamogpeHunm)meman (MDI); mpuu3oyuanamsi, Hanpumep, mpu(4-uzoyuaHamodgbeHun)me-
madH.

3.1.3 pumnsouunaHar (diisocyanate). Xummiyeckoe coeaunHeHne ¢ ABYMSA (PyHKUUOHANbHLIMUA U30LMa-
HATHBIMW rPynNnamMu.

3.1.4 onuromMmep (oligomer): CoeanHeHMUe ¢ HU3IKON OTHOCUTENBbHOMN MONEKYIAPHON MacCoun, C NOBTO-
DA LLIMMAUCH N30LMaHaTHbIMMN PYHKLMOHANBbHBIMU rpynnamMmuy, obpasoBasLUeecs Npu B3aUMO4eNCTBUN N30L M-
aHaTHbIX MOHOMEPOB.

3.1.5 nmonuusouuaHat, onuro-nsoumnaHart (piolyisocyanate, oligo-isocyanate): UsounaHaTtHoe coegu-
HEeHNe C MHOXXeCTBEHHbIMU U3oUMaHATHLIMU PYHKUMOHANBbHBIMA rpynnamMu.

3.1.6 cpopnonumep (n3oumnmaHaTtoB) (prepolymer): 3akaH4yMBarOLWMUNCH U30OLMAHATOM NPOAYKT peak-
LK an- N NonmnMsouMaHaToB ¢ nonuonamm, cogepXawnumMmm KoHUeBble rmapoKCUNbHbIE TPYNMbl B CTEXUO-
MeTpUYEeCKOM HeJocTaTke, 3T coeanHEeHUd 3aTeM BCTYNatoT B peakuun ¢ obpasoBaHneM NonnypeTaHoB UMK
NnogobHbIX coegUHEHUIA.

3.2 AHanUTU4YecKne TepMHUHLI

3.2.1 cpeaHeB3BelWleHHOe NO BpeMeHU coaepxkaHue (time-weighted average concentration):
CoaepxaHue XMMNYECKOro coegmHeHnsa B BO3ayxXe, ycpegHeHHoe 3a pernameHTUpoBaHHbIN nepunoa.

2
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3.2.2 xonoctaa npoba anAa ycnosun npumeHeHusa (field blank): Yactb yctpouctsa otbopa npod
(UNLTP NN UMNUHXKEP), C KOTOPOW 0BpallatoTCs TakK XKe, Kak U ¢ aHaNOrM4YHoM YacTbio YCTPOUCTBA 0TOOpA
peanbHbIX NPob, 3a UCKITIOYEHUEM caMOoro npouecca otbopa npob, T. e. ee yctaHaBNMBAOT B YCTPOUCTBO
oTOopa nNpob, TpaHCNopTUPYEMOE K MEeCTy oTbopa npod, nony4arT Nponu3BodHbIe ANs nMpobbl Tak Xe Kak K
NPOW3BOAHbIE ANA peanbHbIX NPOoD, N aHAaNU3UPYIOT BMEcTe ¢ peanbHbIMU rnpobamu.

3.3 CtaTucT4eCKMnN TepMuH

3.3.1 HeonpepeneHHOCTb <U3MepeHUA> (uncertainty <of measurement>): NapameTp, cBA3aHHLIN C
pPe3ynbTaToOM M3MEPEHUS, XapaKTepPUsyL U ANCNEPCUIO 3HAYEHWNI, KOTOPbIE MOTYT ObITb 0OOCHOBAHHO NPU-
nUCcaHbl U3MepAemMon BerIMinHe.

[PykoBoactBo MCO/MOK 98:1995 [5], cTtaTtha 2.2.3].

[TpyumMmevyaHNHs

1 B kavecTBe napameTtpa MOXeT DbiTb, HANPUMEpP, CTaHAAPTHOE OTKIOHEHME (UMK KpaTHOEe eMy) UNu LWNPUHA
NOBEPUTENBHOIO MHTEPBana.

2 HeonpeaeneHHOCTb namepeHus obbI4YHO BKMIOYAET MHOIO COCTaBNAOWMX. HEeKOTopble N3 3TUX COCTaBNAOLLMX
MOTYT ObITb OLEHEHBI U3 CTAaTUCTUYECKOIO pacrnpeaeneHns pe3ynbTaToB PAA0B U3MEPEHNN U MOTYT XapaKkTepn3oBaTbCS
CTaHAAPTHLIMW OTKIMOHEHUAMW. [pyrne cocTaBnsloWmMe, KOTOPbIE TakKKe MOIryT XapakTepu3oBaTbCs CTaHOapTHbIMW
OTKIMOHEHUAMW, OLEHMBAIOT U3 MpeanonaraemMbliX pacnpeaeneHnn BeposTHOCTEN, OCHOBAHHbLIX Ha OMbITE UMK OPYrow
nHpopmaumn. [laHHble gBa crny4yas 4acTto paccMmaTpuBaloTCAH Kak OUeHKa HeonpeaeneHHOCTN no tuny A v tuny B, cooT-
BETCTBEHHO.

4 OCHOBHbLIE NONOXeHnN

Beibop ycTponucTBa oTO0Opa npobd 3aBUCUT OT arperatHoro COCTosIHUS oTOMpaemMoro usoumnaHarta. lNpu
oTOope npob aspo3onen Mn3oUMaHATOB WCNONMb3YIOT CTEKNAHHBLIA UMMUHXEP, coaepXalmn pacTBOp
1-(2-MeToKcu-peHumnunepasmnHa (MP) B komOunHauum ¢ UNbTPOM, NPOnMTaHHBIM PacTBOPOM peakTUBa
MP. INpn oTbope napoB n3ocLMaHaTOB BO3IMOXHO UCNONb30OBaHUE TONMbKO dunbTpa, NPONUTAaHHOIO PacTBO-
pom MP.

OnpegeneHHblM 0bbeM BO3ayxXa NpoKkayvmnBaloT Yepes CTEKNSAHHBIN UMMUHXKEP, coaepXawmnin pacTBop
1-(2-meTokcungpeHun)nunepasuHa (MP), 3atem yepes pUnbTP, NPONUTAHHEIN pacTBOPOM peaktusa MP (aspo-
3071 U3oLUMaHaToB), UMM TONbKO Yepes3 pUnbTP, NponuTaHHBIM pacTBopoM peaktnsa MP (napbl nsoumnaHa-
TOB). JlloDble opraHndyeckne usoumnaHaTbl, NPUCYTCTBYHOLWME B BO3ayxe, OyayT BCTynaTb B peakuUUo C
obpaszoBaHMUEM HENMETYUMX NPOU3BOAHBIX MOUeBUHLL. ODpa3oBaBLUNACS PACTBOP KOHLLEHTPUPYIOT M aHann3u-
DYIOT METOAOM BbICOKOSM®EKTUBHOMN XNAKOCTHON XpomaTtorpadum (BIAXKX) ¢ ucnonssosaHnem YBUA n
IOXM. I'Nnkn nponssogHbIX N30oLMaHATOB MOSHTUMPULUPYIOT NYyTEM CpaBHEeHUA OTKNMKOB DX n YBWL ¢ oTKNK-
KaMu, NONy4YeHHbIMW C NOMOLLbIO AETEKTOPOB HA ocHOBe agnoaHon matpuubl (IOAM) n conoctaBneHHbIX ¢ O1D-
NMMOTEYHBIMU CMeKTpamMun, U ¢ NMOMOLLBbID MacC-CNeKTPOMETPUYECKOro AeTeKTUPpOBaHUA (eCln BO3IMOXHO)
ans nepsnyHouW npobobl [6]. KonnyecTBeHHOE onpegeneHne nsounaHaToB, A KOTOPbLIX MMEKTCHA cTaHaap-
THble obpa3subl MP-nponssogHbIx, Hanpumep nsomepos HDI, MDI, TDI, MOXXHO npoBOANUTL € UCMONb30OBaHUEM
YBWUL. Ecnn nogxoasiwme ctaHgapTHble obpasubl OTCYTCTBYHOT, HANPUMeEpP, Kak B crnydae UsoumaHaTHbIX
ONMUromMepoB, POPNONMMEPOB U MOJNTMMEPOB, TO UX KONMMYECTBEHHOE onpeaeneHne nNpoBoAAT NPU NOMOLLN
OX ¢ ncnonb3oBaHMeEM ANA rpagyupoBKUM cTaHOapTHOro obpasua COOTBETCTBYIOLIEro WM3oLMaHaTHOro
MoHoMepa. OOLlee coaepXaHne U3oLMaHaTOB B BO3AYXE BLIYUCNSOT MO CYMME BCEX MUKOB NPOU3BOAHBLIX N30-
LMaHaToB.

5 PeakTuBbl 1 maTtepuanbl

Bo Bpems aHanusa MCMofb3yloT TOMNbKO peakTUBbI, UMEeKLWMe COOTBETCTBYOLWMIA KIlacc YUCTbIA ANA
aHanusa, 1 TONbKO AUCTUNNMPOBAaHHYIO BoAY U BOAY 3KBUBANIEHTHOM YUCTOTHI.

5.1 Peaktu MP [1-(2-meTOKCcUdeHuN)nunepasunH]

PeakTuB BbINycKkaeTcsl CEPUAHO ¢ MacCOBOW AONEN OCHOBHOMO KOMMOHEHTa (ganee — YnNCTOTOW) He
MeHee 98 %.

1) Mo YCMOTPEHUIO Nonb3oBaTtens Bmecto YBUI moxeT BbiTb CNonb3oBaH ynetpadpunonetoBbin aetektop (YPL).
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5.2 PacTBOpUTEnDb

PacteopuTtens Ans peaktuea, 0ObIMHO TOMYOS, UMEIOLUN KNacc «YNCTbIA ANda XpoMaTtorpagpum» 1 CBO-
O604HbIN OT COeAMHEHUN, KOTOPLIE 3MOUPYIOTCA COBMECTHO C onpeaensemMbliMuy BelecTsamMmin. lNepen Ucnons-
30BaHWMEeM AONnst NOAroTOBKMA NPOMUTaHHbIX UNBTPOB  WNWM  CTaHAapTHLIX 00pasuoB  MOHOMEPOB
peKOMeHOYyeTCsl OCYLUNTb pacTBopUTEnb BE3BOAHBIM XNOPUAOM KanbLUs UK cynbgaTtoMm MarHms. [JaHHyo
npoueaypy MOXHO He BbINONHATL NMPU NOAroTOBKE NOrMoLlaoLWero pactBopa, Tak Kak npu otéope npob pac-
TBOP OyadeT nornowaTb BRary n3 sosayxa.

5.3 PacTBOpbI peakTUBOB

5.3.1 lNornowarwwmn pacTteop

To4YHO B3BeLLUEHHY HaBecky, NpnbnunantenoHo 50 mr MP, nepeHOoCAT B CyXyto MEPHYIo KONbY BMeCTU-
MocTblo 100 mn. HaBecKy pacTBOPSAOT, AOBOAAT pacTBopuTenem obbem pactBopa A0 METKU U TWAaTeNnbHO
nepemMelwinBatoT. B gpyryto mepHyto konby nepeHocaT 10 MmN 3TOro UCXoaHOro pacteopa U A0BOASAT pacTBOPU-
Tenem ero oovem go 100 mn gna nony4vyeHUa pacTteopa, nornowarowero Ha gnmHe BoMHbl 260 MKM.

5.3.2 lpuroTtoBrieHne pacTeopa ANA nponutkn ctbunbTpoB (pacTeop A)

To4YHO B3BelleHHYIo HaBecky, npnonuantensHo 0,25 r MP, nepeHoCcAT B MepPHYHO KONby BMECTUMOCTbIC
25 mn. loeoasat obbeM pacTBopa 40 METKN OCYLUEHHBIM PACTBOPUTENEM U BCTPAXUBAIOT AN NepeMeLLnBaHuUS.

5.3.3 CtabunbHOCTb pacTBOPOB peakTUBOB

CBeXune pacTBoOpPbl TOTOBAT eXXeHeaenbHo.

5.4 NpaayupoBOYHbLIE cCTaHAAPTHbLIe 0Opa3ubl

5.4.1 lNpuroToBneHne Nnpou3BoAHbLIX MOHOMEPOB

HobasnsatoT 0,1 r cooTBeTCTBYOWEro uUsoumaHarta (~ 1 MMonbe Anst Hanbonee pacnpocTpaHeHHbIX
annsounaHaTtoB, Takux kak HDI, TDI n MDI) k 0,6 r (~ 3 mmonbk) MP, pacTBOpeHHOro B OCyLLEHHOM TONyone
(10 M), n ocTaBnNAT Ha oAWH Yac. B pesynbTaTe OyaeT BbinagaTh 0enbin Kpuctannmiyeckn ocagok MOYeBUn-
Hbl. Ocafok cobupatoT Ha punbTpoBanbHyto Bymary (Hanpumep, Whatman Ne 11)) n npombiBatoT HEeCKoMNbLKo
pa3 OCYLUEHHbIM TOMYONoOM Ans yaaneHns n3dbiTka peaktuea. [epekpnctannnsoBbIBalOT MOYEBUHY N3 TOMY-
ona nNyTem HarpesaHusi npubnusnutensHo ao 60 °C n meaneHHo gobaBnsAldT MeTaHoN AN PacTBOPEHUS
MOYeBUHBI. [daloT pacTBOpYy OCThLITb, OTOUNILTPOBLIBAOT 00pas3oBaBLUMECH KPpUCTaNMbl U MPOMbIBAKOT UX
XOonoAHbIM ocyLlleHHbIM Tonyonom. Ocagok cylaTt Ha Bo3gyxe. Ans MOHO- 1 6oNbLWIMHCTBA ANM30LMAHATOB
NPOU3BOAHbIE MOYEBUHBLI MaNopPacTBOPUMEI B TONTyOIe, HO NNErko pacTBOPUMEI B MeTaHOoNe U aleTOHUTPUNE.

5.4.2 AnbTepHaTUBHaA MeToO4UKa ANA ManopacTBOPUMbIX NPOU3IBOAHbLIX U30LMAHATOB

MDI| n HMDI npaktnyeckmn He pacTBOpUMbI B Tonyone, U Ans 3Tux coeamHeHun bonee noaxoasuinm
ABMAETCA METOA NPUroTOBNEHUA, NpUBeaeHHbIN HMKe. MeaneHHO A00aBNSAOT pacTBOP COOTBETCTBYHOLLENO
nsoumnaHata (0,25r, ~ 2 mmonb NCO ana MDI n HMDI) B auxnopmetaHe (25 Mn) K pacteopy 1-(2-meTokcude-
Hun)nunepasuHa (1 r, ~ 5 MMonb) B guxnopmetaHe (50 mn). B pesynbtaTte OyaeT obpasoBbiBaTLCS CYyCNEH3US
benoro ueta. Ee no kanne gobanstoT B NabopaTopHbIA cTakaH, cogepawmn 500 mn rekcaHa, NOCTOAHHO
B3OanTbiBas. [NonyymBLlUMACA ocaaok OTPUNLTPOBLIBAKOT U MOBTOPHO PacTBOPAOT B MUHUMAaNbHOM 0bbemMe
anxnopmeTtaHa. [HobaBndawoT rekcaH AnNs MOBTOPHOMO ocaXaeHWsa ocagka, OoTOUNLTPOBLIBAKOT €ro U
NPOMBIBAOT rekcaHoM. [NponssoaHoe MOYeBUHBI CyllaT Ha BO3AQyXe.

[TpynmMmedaHune—OITy METOOAUKY TAKKe MOXHO MCMNOMb30BaTh A M30UMaHATHLIX ONUIOMEpOB, NMOJIMMEPOB U
QOopnonMMepoB.

5.4.3 lNpuroToBneHne cTaHAApPTHLIX PacTBOPOB Ha OCHOBe NMepeKpUCTaniM3oBaHHbIX NMPoOU3-
BOAHbLIX U30LUAHATHbLIX MOHOMEPOB

5.4.3.1 HaBecKy Nnpon3BoAHOr0 MOYEBUHBI U3BECTHOW MACChl MOMELLAT B MEPHYHC KONOY BMECTUMOC-
Tbto 100 MmN, AOBOAAT 0OBbEM pacTBOpa A0 METKU aLUEeTOHUTPUIOM UMM METAHONMOM. ANUKBOTHLI NOMYYEHHOIO
pacTBopa pasdaBndaAlnT No 0d0beMY aLETOHUTPUNOM UMK NoABWXKHOW drason BIXX ana nonydeHus psaaa
CTaHOapPTHBIX PACTBOPOB C MAaccOBOW KOHLIeHTpauuen B nepecuete Ha NCO B ananasoHe 3HavyeHu o1 0,01
no 1,0 mkr/mn.

5.4.3.2 [0TOBAT AONONHUTENbHbIE CTaHOAPTHbIE PACTBOPLI, eCln AnanasoH sHa4YeHUA MacCOBOU KOH-
LeHTpaunm aHanuToB B Npobax BbIXOoAUT 3a nNpedernbl gnanasoHa 3HavYeHUM MacCoBOW KOHLUEHTpaL MK CTaH-
OAapPTHBIX paCcTBOPOB.

5.4.3.3 MaccoByto KOHLEeHTpaLno U3oLnaHaTa B CTaH4apTHOM PacTBoOpPe pyeos MKI/MI, BIMUCAOT NO

popmyne

1) Mpumep cepwuiiHo BeINyckaemol npoaykumun. flanHas undopmMaums npueeaeHa ans yagobcTea nonb3oBarenei Ha-
CTOSILLEro cTaHgapTa n He ABMAETCS peknamon gaHHou npoaykumm co ctopoHbl CO.
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_ puMiNcon (1)
PNCO M,

rae py — MaccoBas KOHLeHTpaL s NpoM3BOAHOIO MOYEBUHBI B CTaHAapTHOM pacTBope, MKI/MJT;
Mnco — oTHocuTenbHaa MonekynsapHasa Mmacca NCO-rpynnbi;
N — 4Y1CIO U3oLNaHaTHbIX rpynn B MoNekyne;
M\, — oTHocUTeNnbHaA MonekynapHasa Mmacca nNpon3Bo4HOr0 MOYEBUHBbI.

5.5 CtabnnbHOCTb U30LUAHATHbLIX NPOU3BOAHBLIX MOYEBUHBLI U UX PACTBOPOB

BbINo yCTaHOBMEHO, YTO UCXOAHbIe PAacTBOPLI MPOM3BOAHLIX M30UMaHATHBIX MOHOMEPOB OCTAalTCH CTa-
OMNLHBIMU B TEYEHUE NPUONUINTENBHO LLECTU MECSILLEB NPU YCNIOBUN XpaHEHUS B MOPO3UNBHOWU Kamepe [7].
Cwmech 2,4-TDI 1 2,6-TDI Ha ounbTpax 1 B pacTBope Tonyona octaeTtcs ctabunbHon Ao 90 aHen (adppeKTUB-
HOCTb e€e 1U3BNeYveHuns ¢ punbtpa coctaBnsaeTt 73 %, n3 pactesopa tonyona — 81 %) [8]. MDI Ha punbTpax
ocTaeTcs cTabunbHbIM B TedyeHue He MeHee 6 Mec [1]. N3sounanaTHeln dopnonumep [Desmodur N 3390717,
BBEAEHHbIW WNpULEM Ha dUnbTpbl, NponuTaHHble MP, ocTaeTcs cTabunbHbIM B Te4deHne 27 aHen (cpeaHss
oo peKTUBHOCTL U3BneYeHUa coctasndeT (91 £ 11) %, npu BBeaeHun 0,1; 1 n 2 mkr Ha punbTp) [9].

5.6 NoaBuxxHana dpa3a BbICOKOI(PEeKTUBHOU XUAKOCTHOU XpomMaTorpadum

TOYHBIN COCTaB UCNONb3yeMon NOABMXKHOW doasbl 3aBUCUT OT POPMYNblI onpeaensieMoro nsoumaHara.
Uem Oonblle aueToHUTpUNa coaepXnTcd B NOABUMXKHON pase, TeM ObICTpee byayT BbIXOAUTb NUKU. «Meanen-
HYIO» NOABWXKHYIO dpasy MOXHO ncnonesoBaTtbk ANga MP-nponssogHbIX gnmnsoumaHaTHbIX MOHOMEPOB U MOHOU-
soumaHaToB. Ansg MP-npon3BoaHbIX N3oUMaHATHBIX NONMMMEPOoB bonee noaxoasawen apnsieTca «dbicTpasi»
noaBuMxHas pasa. Heobxogmmo obecneymnTb, YTOObI 3NoMpoBannch NUKK Bcex nonnmepHelix MP-nponssoa-
HBIX U YTODOBLI HXM OOUH U3 MHAMBUAYANBHBIX MMKOB MOHOMEPOB HE nepekpbiBancs nMKoOM aueTUnMpoBaHHOro
MP B Ha4vane xpomaTtorpamMmmeil.

5.6.1 lNpuroToBneHue «MegneHHON» NoABMXKHON dha3bl

«MeaneHHyo» NOABWMXKHYIO (pasdy, noaxoadllye Ana onpegeneHUss MOHOMEPHLIX AMU30LMaAHATOB U
MOHOW30LUMAHATOB, FTOTOBAT cneayrowmm obpasom. 5 r 6e3BoAHOrC aLetara HaTpusa pacTBOpPAOT B 1 11 BOALI.
Hosoasat pH nonydyeHHoro pacteopa ao 6,0 negsiHou ykcycHou kucnoton. JJobasnswot 550 mn nonyvyeHHOro
pacTBopa K 450 mn aueToHUTpUNA U NPOBOAAT AerasayLuo pacteopa nytemMm (UnbTPOoBaHUA ero noj Bakyy-
MOM WM NPOMnyCcKaHUA Yepes pacTBOP NoToKa renust Ang nonydvyeHusa oydepHoro pactesopa, cogepXaullero
45 % aueToHUTPpUNA N 55 % aueTaTa HaTpUL.

5.6.2 lMpurotoBneHue «bbICTPOU» NOABUXHON ha3bl

«BbICTPYIO» NOABWMXHYIO dpasy, noaxoaslyo Anga onpegeneHnsa NoNMMMepHbIX AMN30LMaHaTOB, FOTOBAT
cneayowimm obpasom. 5 r 6e3BoaHOro auertarta HaTpusa pacteBopsatoT B 1 1 Boabl. JoBoadaT pH nony4eHHOro
pacTtBopa Ao 6,0 neasaHon ykcycHon kucnoton. lobasnsatot 400 mn nonyveHHoro pacteopa K 600 mn aueTo-
HATPWUNAa N NPOBOOAT AerasaLuto pactesopa nytemM PunbTpoBaHUA ero nog BakyyMmom UM NponyckaHus vyepes
pacTBOpP NOTOKA renua angd nonydyeHus dydepHoro pacteopa, cogepxawero 60 % auetoHutpuna n 40 %
aleTtaTta HaTpus.

5.7 'pagyupoBoYHad ra3oBo3qyLllHasa cMecCb

[ a30BO3AYLUHYIO CMECH C M3BECTHbIM coaepXXaHneM onpeaenaemblx(oro) sewwecTs(a) B Bo3gyxe roto-
BAT Npu3HaHHbIM MeToaoM. lNoaxogawnmm asnaTca metodbl, yctaHoBneHHble B NNCO 6145 (BCce 4yactu).
CoaepxaHue onpegensaemMoro KOMMoHeHTa B ra3o-Bo3yLHOU CMeCcu NoATBepXA4akT C UCMNONb30BaHUEM
He3aBMCUMOro MeToaa.

6 Annapartypa

o Hayana otbopa 1 aHanunsa npod NPOBOAAT OUUCTKY BCEU CTEKNSAIHHOW Nnocyabl, BKIOYas UMMNUHXe ol
(cM. 8.2).
Kpome 0Obl4HOro nabopaTtopHOro odbopyaoBaHus, UCMNOMNb3YIOT Creayrowyo annaparypy.

6.1 YcTpoucrtBo otb6opa npob

Bbibop ycTponcTtBa otbopa npod 3aBUCUT OT arperaTHoOro COCToOAHUA, B KOTOPOM M3oLMaHaThl NPUCYT-
cTBYIOT B Bo3ayxe. OTbop npob nsoumaHaTtor, HaxoAaWmMXca B napoobpasHOM COCTOAHUM, MOXKET ObITb Npo-

1} Mpumep cepwuitHo BbiNyckaemown npoaykumn. JdanHas nHdopmMaumsa npuseaeHa ans yaobcrea nonb3oearenen
HACTOSALWLEro ctTaHgaprTa u He ABMSeTCs peknamon gaHHon npoaykumm co ctopoHbl VCO.
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BeJleH C WUCMONb30BaHMEM TONMbKO (punbTpa ¢ NponuTkon. [nsa cmecen NapoB M B3BELUEHHBLIX YacTul
PEKOMEHAYETCS UCMOMNb30BaTh KOMOUHALMIC UMNUHXepa U dunbTpa ¢ nponutkon. NoapobHoe onmncanme
anbTepHaTUBHON MeTOaNKN oTBopa Nnpob npuBeaeHo HUKe.

6.2 dPUnbTp

PUNbTPLI, AMAMETPOM 25 MM, NOAXOAAT ANl UCNONMb3OBaHUA B BbIOPpaHHOM YCTPOUCTBE 0TOOpa npob.
OO PEKTUBHOCTL yNaBNMBaHUSA BbIbpaHHOrO punbTpa AomKHA ObiTb HE MeHee 95 %, dUnbTP ACMKEH ObITh
npurogeH Ang ynasnueaHnsa ctabunsHbIX Npob nsounaHatos. Punstpbl Tuna GF/AY), nponutanHblie MP, cuu-
TarTCcAa NoaxoaaLmMmm.

6.3 PunbTpoaepxkarenb

[MoapobHasa nHgpopmaumsa no BbIbopy Hacaaok ana otéopa npod npuseaerHa B [10]. Ana dunnbTpoB C
npobamm UCronb3yoT hunbTpoaepKatenun, pekoMmeHayemsle HCTUTYTamMK npodeccruoHanbHOWU MeauLInHbI,
anameTpoM 25 MM, B BUAE KacceT U3 Hep)KaBetoLwen ctann. beino nokasaHo, 4To npyu MCnonb3oBaHUn AN
oTOopa aspo3onen KoMoOUHauMM MMNUHXep — punbTp 6onee yaobHo npumMmeHeHue dunbTpoaepXkaTens
Swinnex!) guameTtpom 25 Mm.

6.4 MUHMaTIOPHLIN UMIMUHXEP

PasnuyHble KOHCTPYKUMM DapOOoTa)KHbIX YCTRONCTB U MMNUHXKepoB npuBeaeHsl B [11] 1 [12]. MuHuaTop-
HBIN UMMOUHXKEP COCTOUT U3 rpagynpoBaHHOrO NPUEMHOIO YCTPOUCTBA U BXOAHOW TPYOKM KOHUYECKOW POPMBI.

[TpnmedaHune— CepunHO BbINYCKAKOTCH UMMUHXEPLI «HEMPONMBALLKAY.

6.5 Hacoc gna or6opa npo62)

Hacoc gomkeH cooTBeTCTBOBaTL TpedboBaHnaM EH 1232 nnu skBuBaneHTHoro ctaHgaprta. Hacoc gns
oTbopa npob A0MKEH TakKe COOTBETCTBOBATL TpeboBaHUSIM MO 6e30MacHOCTU HaLUWMOHANbHOMO 3aKOHO-
naTenbcTRa.

6.6 LLUnaHrn

LLInaHr n3 nnacrtuka, pesunHbl UnNn apyroro nogxoadawlero Mmatepuana, anmHou okono 900 mm, cooTBeT-
CTBYHOLLEro anameTpa Ang obecneyeHnsa repMeTUUHOro NnoacoegnHeHUs K Hacocy, Tpybke anga otbéopa npob
NN (MpW UCNONL30BaHMN) AepaTento Tpyokn. bbino AokasaHo, YTO NPU NCNOMNbL3OBAHMK LUMAHIOB N3 PTOP-
5NacTOMepOoB UCKIoYaeTCHa nonagaHue nocTopoHHUX NnpuMmecen B Npoby. He pekoMmeHayeTCs UCNMONb30BaTh
coeIMHUTENbHbIE LWWNAaHTK nepen pUNbTPOM UMY UMMUHXEPOM, TakK Kak MOTyT NPOU30UTU NoTepun npoodkl.

6.7 Pacxopgomep

Pacxogomep, nopTaTUBHLIA, UCNONb3yeMbln A9 M3MEPEeHNa pacxoda C MOrpellHoCcTbio B npegernax
+5 %, oTrpagympoBaHHbIi No pabodemy atanony [10]. Pacxogomepsbl, BCTpoeHHble B Hacockl Ans oTbopa
npo6, He NpUroAHbl 4NA TOYHOro n3MmepeHusa pacxoga. OgHako, X MOXKHO UCMONb3oBaTh AN KOHTpoNsA addek-
TUBHOCTM YCTPOWCTB o0TOOopa npob npm ycnosum, 4To oHWM obnagatoT AOCTaTOYHOM YYBCTBUTENTbHOCTbLIO.

6.8 YcTpoucTteo thunbtpaumu

PUNLTPYIOLWMA 3NeMeHT anga punbTpaunun pacTesoputTenen ana XuakocTHou xpomartorpadgpuin, N3roToB-
NEeHHLIN U3 MaTepurana, CTOMKOro NO OTHOLLUEHMIO K 3TOMY paCTBOPUTENIO, C pasMepoM nop He donee 0,5 MKM.
Ona dunbTpaunn gecopdbupoBaHHbIX NPob nepeq aHanM3oM MeToA0M XKNOKOCTHOMN XpoMaTtorpadonmn UCnonb-
YT QUNBTPLI UMK WNPULBLI ¢ GUNBTPYIOWKMMK HacaakamMy ¢ pasmepom nop He bonee 0,5 MKM.

6.9 BcnoMorartenbHble YCTPOUCTBA

PeMHU Unun nepeBssb, NpU NOMOLLIM KOTOPLIX HAcoc Angd oToopa npob MoxeT bbiThb YAOOHO pasMelleH (B
TOM cny4ae, ecnu pasmMmep He NMo3BodeT NOMECTUTh ero B KapmMaHe paboyero).

[TUHUETHI ¢ NIOCKUMK TyBKamMmn Ansa nepeHoca punbTpoBs.
3alUTHBIN KOXYX ONA UMNUHXepa.

[loBylwika ¢ akTUMBMPOBaAHHLIM YIrnem ANg 3aWnTbl Hacoca Anst otbopa npod oT napoB Tonyona (npw
MCMOb30BaHUN HACOCOB U3 NacTuKa).

1) Npumep cepuiino BiNyckaemon npoaykumn. [JlanHas nHdopmaumsa npyeeaeHa ans yao6cTea nonb3oBaTenen Ha-

CTOSILLEro cTaHgapTa n He ABIAETCS peKnamMmon gaHHOW npoaykumm co ctopoHbl ACO.
2) MOXHO MCMONb30BaTh HACOC C HOMUHAITbHBLIM 0GbEMHBIM pacxogom oT 5 Mn/MuH Ao 5 n/MuH (cm. EH 1232).
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6.10 XungkoctHbin xpomarorpad

Heobxoanumo NCnonb3oBaTh BbICOKO3IPEKTUBHBIN XNAKOCTHLIN XpomaTtorpad (BOXXX) c YBULO n SXA.
OX[ cnegyeT UCNOMNb30BaTh B peXxume okMucneHus. Ins nogreepXgeHus naeHTUdpUKaLmMm Takke pekoMmeHay-
eTCSl UCNONb30BaTh AETEKTOP Ha OCHOBE AnoaHOW MaTpuubl. Ons nonyvyeHnsa HeodbxoanMmoro anst AaHHOro
MeToda npeaena KoNnMYeCcTBEeHHOro onpeaeneHns cneayet nsberatb dnykryaumn temnepaTtypbl. 3TO MOXET
ObITb AOCTUrHYTO TepMocTaTupoBaHUeM KoNoHKKM BIOXX 1 OXI. Xapakrepuctukn 33X MOXHO ynyulnTb
nyTem peuupkynaunm noaBMKHOM doasbl B 3aKpbITOM NeTne ¢ UCNoNb3oBaHUEM 3alUTHOU A4enKn (C NoTeHLUU-
anom npmbnusntensHo Ha 50 MB Bblle NoTeHUMana aHanMTUYECKoN A4ENKN), yCTAHOBNEHHOW Nepea UHXKEK-
TopoM. Vcnonb3oBaHune gemndpepa nNynbcauuna TakKe MO3BOMNAET CHU3UTL WYMbl B cUcTeMe BOXX ”
YBENIMYNTL OTHOLUEHUE CUTHanN/LLyM.

6.11 ABTOMaTU4YeCKOE YCTPOUCTBO OoTOOpa npod
ABTOMaTUYECKMUE YCTPOUCTBA O0TOOpa Npod BhINYCKAOTCH CEPUNHO.

7 OTO60p Npob

[TpnmeyaHune—[ocnx nop He YCTAHOBMNEHO CMELLEeHNe OTHOCUTENBHO APYr Apyra ANs CYLWEeCTBYIOWMX METO-
OB aHanus3a npob Ha cogepkaHne N3oLMaHaToB.

7.1 KanubpoBKa Hacoca

Hacoc kannbpytoT BMecTe ¢ nogcoeguHeHHbIM TUNUYHBIM UMMTUHXEPOM U/ NN PUNbTPYIOLWNM 31EMEH-
TOM C WCMNOMNb30BaHMEM COOTBETCTBYIOLLEro MOBEPEHHONo BHELWHero usmeputenbHoro npudopa. [pu
NCMONb30BaHUN UMMUHXEPA ero cneayeT 3anonHUTb NOrnoLWaroWmMM pacTBOPOM U TOSTYONOM.

7.2 O6LWMe NnonoXxeHUs

[1pn gonrocpovHom oTbope Npob NpoaCIKUTENBHOCTL 0TOOPAa NPoO BLIODMPAalOT Takon, YTODLI PUNLTP
He 3acopuncsa TBepabiMM YacTULLaMN.

[TpumeyaHune— CpegHeB3BELWEHHOE 3a 8 4 cogepKaHNe MOXHO BbIHYUCTIUTB HA OCHOBE PEe3yNnbTaTtoB ABYX UMK
bonee nocnegoBaTenbHbIX OTOOPOB Npoob.

7.3 NMoaroToBKa annapaTtypbl 4nAa otoéopa npob (o6wme nonoxeHus)

[lepen ncnonb3oBaHUEM YCTPOUCTBA 0TOOPpa Npob (kacceTHble PUNbTPLI U/ UMNUHXKEPBI) OYMLLIAIOT.
YcTponuctea otbopa npod pasdbupatoT, 3amMavMBaloT B nadbopaTopHOM MOKLLEM pacTBope, TwaTenbHO Nnpo-
MbIBaOT BOAOW, BbITUPAIOT NPU NOMOLLM BNUTLIBAKOLWEN TKaHWU, OCTaBNAT A0 MOJTHOIMO BhICkEIXaHUA nepea
cbopkon. AnNbTepHaTUBOW SABNSAETCHA UCNOMb30BaHNE NabopaTopHON MOEYHOWN MaLUUHbI.

7.4 MopgroToBKa ycTpoucTB and otbopa npod (hbunbTpbl)

7.4.1 lNponuTtka bUNbLTPOB

TO4YHO B3BeLLeHHYH HaBecKy, npubnuantensHo 0,25 r MP, nepeHocAT B MepHYo KONOY BMECTUMOCTbLIC
25 Mmn. [oBoadaT obbeM CoaepPKUMOro A0 METKU OCYLUEHHBIM TOMYONOM N BCTPAXUBAKT AN CMeLllnBaHUS.
[Mony4atot pacteop A (cMm. 5.3.2). B 30He, cBOOOAHOM OT MbINA 1 N30UMAHATOB, HECKONBKO PUMNbTPOB N3 CTEK-
NTOBOJTOKHA AMaMeTpoM 25 MM MpU NOMOLLM TYNMOKOHEYHOro nNMHueTa nomMelwarnT Ha YACTYHO CTEeKNAHHYIo
NNacTUHY Taknm obpasom, YToObl pUNbTPLI HE conpukacanuck. NNpn NoMoLWn NnoaxoadaLwero MyukpoLnpuLa
pacnpegenstoT 200 mkn pacTtesopa A No NOBEPXHOCTU KaXXO0oro punbTpa Takum obpasom, YTobbl BeCcb UNbTP
Obin NponuTaH peareHToM. PUNbTPaAM OakT BbICOXHYTb Ha BO34QyXe B TEYEHNE HECKONbKMX YacoB. [MonHoC-
TbO BbiCYLLUEHHbIe PUNLTPLI NePeHOCAT CO CTEKNAHHOW NNacTUHbI B cocya U3 TEMHOTO CTeKna ¢ 3aBMHYMBALO-
LLIECS KPBILLUKOW C MOMOLLbIO TYNOKOHEYHOoro nuHueTa. CHabxatoT cocya OMPKOU ¢ AaTOW NPONUTKA 1 CPOKOM
roAHOCTU pUNbTPoB. Cocyabl XpaHAT B 3alUULLIEHHOM OT CBeTa MecTe B LUKadgy U1 XxonogunbHUKe B TeveHue
He Bonee LWeCcTU MecsLLeB CO AHSI NPONUTKU PUNLTPOB.

7.4.2 NMoparoToBKa ycTpoucTB AnNA otdéopa npob (punbTphl)

B 30He, cBOOOAHON OT U3ouUMaHATOB, PUNBLTPLI BCTABMAKT B YACThLIE CyX1e yCTpouUcTBa oTbopa npob
MNP MOMOLLIM YACTOro NMUHLLEeTa ¢ niocknumm rydokamn. Kaxkgyro Hacagky anst otbopa npod co BCTaBNEHHbLIM
PUNLTPOM repMeTUYHO NOACCEANHAIOT K Hacocy ANnd otoopa npob npu NnoOMoLLM NAacTUKOBLIX COeaUHUTENb-
HbIX TPYOOK. BKNtoYatoT HAacoc 1 0XXnaatoT, NoKa He YCTaHOBUTCA ero paboynn pexnm, K Hacaake ans otoopa
npob noacoegunHAT OTrpaaynpoBaHHbIN pacxogoMep Ans UsSMepeHns pacxoaa vyepes BxoaHyro anadparmy
yCTPOMNCTBa 0oTOOpa Npod, ycTaHaBMUBAKOT COOTBETCTBYIOLMA pacxod ¢ OTKNOHeHMeM B npegenax £ 5 %.
BbIknto4aoT HAacoC U repMeTUYHO 3aKpbIBaloT YCTPOMUCTBO 0TOOpa npob 3alMTHOW KPbILLKOW BO n3bexaHune
BHECEHUSA 3arpsIsHAOLWNX BELLECTB BO BPEMS TPAHCMOPTUPOBAHUS K MecTy oTbopa npoDd.
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7.5 MNMoparoTtoBKa ycTponUCTB And otdoopa npod (MMNUHXepbl)

B 30He, cBODOAHOW OT U3oUMaHaTOB, HeENnocpeacTBEeHHO nepe oTbopom Npod BBoaAT 10 M nornoLla-
lOLLEero pacTBopa B UMMNUHXEP U cobupatoT ero. UMnuHKep noMewatoT BHYTPU 3aLlUTHOMO KOXKyXa 1 noacoe-
OVHAT K Hacocy anst otbopa npod npu noMoLlK noaxoasawmnmx coeguHutTensHblXx Tpyodok. ObecnevnBatoT
repMeTUYHOCTb BCeX coeguHeHUMN.

7.6 OTO60p NPoO6 Ha hunbLTPLI (BewecTBa B NapoobpazHOM COCTOAHUN)

7.6.1 YcTaHoBKa ycTponcTB oTOOpa npob ¢ chunbTpamn

B 30He, cBOOOAHOM OT M3OLMAHATOB, NPUKPENNNAT YCTPOUCTBO O0TOOpa npod K naukaHam oaexabl
paboTHMKA B 30HE ero AbixaHusd. Hacoc anga otdoopa npob pasmellatoT B NoAxXoasiLeM KapMaHe Un Npukpen-
NS0T K ogexae paboTHMKA TakuMm obpaszom, YToDbl OH HEe NMPUYNHAN HeyaobcTBa (Hanpumep, npyu noMoLLN
nossicHoro pemMHs). lNepen Havanom otbopa nNpod ¢ ycTponucTea oTdopa Npod CHUMAOT 3aLUUTHYHO KPbILKY W
BKNOYAaKOT Hacoc. 3anncbiBatoT BpeMs Havana otoopa npob, a B cnyvae, ecn B HACOC BCTPOEH UHAUKATOPR
BpeMeHN paboThl, MPOBEPSALOT, YTODLI MHAKKATOP ObIN YCTAHOBMNEH HA HONMb.

7.6.2 OT60p Npo6 Ha hunbTpLI

OnpegeneHHbIN 0OBLEM BO3ayXa NpokadvnBatloT Yyepes yCTPpOUCTBO oTbopa npob ¢ pacxoaom 2,0 n/MuH.
PekomeHayemMbl 0O6bemM npokavymBaemoro Bosgyxa coctasnsiet ot 20 4o 900 n. Tak Kak punbTp MOXET 3aco-
DUTBLCA, MEPUOONYECKM NMPOBEPAIOT pacxod (He pexe oaHOro pasa 3a ABa vaca nmMdo valle, ecrnm oXuagaeTco
bonbluag Harpyska Ha punbTp) U B KOHLUE nepuoga otdbopa npod. Ecnn oxunaaeTca donbluaga Harpyska Ha
bnNbTp, NpeanoyYTUTEeNbHbIM CHUATAOT OTOOP HECKONbKUX Npod 3a KOpOTKMEe nepuoabl BpeMeHW BMECTO
OAQHOW — 3a aAnuTenbHbIM nepuod. NamepsitoT pacxoq npyv NOMOLLKM OTrpagyvupoBaHHOro pacxogomepa u
3anncbIBaloT NONTy4EeHHOE 3HaveHme. 3akaHuMBaoT oTOOp Npob 1 cyuTatoT Npoby HeAeUCTBUTENLHON, eCi
3HavyeHue pacxoga bonee yem Ha = 5 % oTnnyaeTcs 0T HOMUHANBHOIO 3Ha4YeHUA pacxoaa, ANl BCero nepuo-
na otéopa npob. PerynsipHoe HabnwoaeHne nokasaHni nuHgmnkatopa cbos pacxoga Moxet obecneuntb Noj-
nepXaHue pacxoga B Hacocax ¢ perynmpyemMbsiM pacxoaom Ha AOIMKHOM YPOBHE NMpu YCINOBUN, YTO UHONKATOPR
cbOs1 pacxoda ykasblBaeT Ha pasHuly bonee =5 % mexay pakTU4eckum M HOMUHAlbHBIM 3HAYEHUAMI
pacxoaa.

7.7 OTOOp NpoO6 ¢ Ucnonb3oBaHUEM UMNUHXepa U bunbTpa (a3po30nmM n3ounaHaToB)

7.7.1 ObocHoBaHue oTbopa Npod ¢ McNoNb30OBaHNEM UMMNUHXepa U bunbTpa

[na ynaBnMBaHUA cMecel B3BELUEHHbIX B BO3AyXe YacTul, 1 NapoB ObINK NPpUMEHEHbI Kak (PUNbTPhI,
NPONMTaHHbIE PACTBOPOM AepUBaTUIUPYIOLLEro peareHTa, Tak U UMNUHXep.l, cogepXallue pacTBop 3TOro
peareHta. OgHako ObIIO YCTAHOBNEHO, YTO HM OAHa U3 3TUX CUCTEM B OTAENbHOCTU He obecneynBaeT
o deKTUBHOE ynaBnmBaHue Bcex nsounaHaTtoB. CMecK B3BeLIEHHbIX YacTuL, W/unn napoB (aspo3onen 13o-
LMaHaToOB) ynaBNMBalOTCA MPONUTaHHLIMU (PUNBTPaMU HEeyadOBNEeTBOPUTENbHO, MOCKOMNbKY M3oLUMaHaThl
MOTYT B3aUMOOENCTBOBATb C APYTMMU COeQUHEHUSIMU KaK B COCTOSIHMMA B3BELLEHHbIX YacTuL, Tak 1 dyaydn
y)Xe cobpaHHbIMU Ha punbTpe. KpoMe 3Toro, UMNUHXepsbl He NoaxoasaT Ansa otbopa npod ns3oLumnaHaToB € pas-
MepaMKn YacTuL, Hanbdbonee xXapakTepHbiIMM AN BO3Ayxa paboden 30HbI, T. K. YacTULbl AUMaMeTPOM MEHee
1 MKM ynaBnuBarTCcAa He3(PPEeKTUBHO. A U30oLMaHAaTLI, NPUCYTCTBYIOLWNE B BUAE KPYNMHBLIX YacTuUL, (OnameT-
pomM bonee 10 MKM) 1 YNOBNEHHbIE NPONUTAHHBIMU PUNBTPaMKN, MOTYT ObITb HES(PPEKTUBHO NepeBedeHbl B
npoun3BoAdHbIe. [103TOMY KOMOUHALUMS UMNUHXEPa 1 NponNUTaHHOrO duUnbTpa AomkHa obecnevunTb 4oCTaTou-
HYIO 3PP EKTUBHOCTbL YNaBNMBaHUA, Kak a3p0o30orien, Tak U napos nsoumaHaTtoB [13].

7.7.2 PekoMmeHOoOBaHHbLIN pacxoa npu otoope Npood ¢ UcNoNbL30BaHUEM KOMOMHaLUU UMMTUHXe-
pa u dunbTpa

[Tpn oTOOPE NPob ¢ UCNONL3OBAHNEM KOMOUHALUX UMNUHXKEPa N PUNbTPa peKoMeHayeTCs yCTaHaBNU-
BaTb pacxod 1 n/muH. MNpn ncnonb3oBaHMM KOMOUHALMKA UMOUHXepa U duUnbTpa nocneaH AomKeH BbITh
YCTaHOBJIEH Nocne UMNUHXepa; B NMPOTUBHOM crniydae PUNbTP 3acopUTCA KPYNHBIMU YacTULLAMKN, YTO MOXKET
MPUBECTU K HE3h D EKTUBHOW AepuBaTn3aL M N3oLMaHaTOB B Npon3BogHble. Takum obpasom, NMHNA otbopa
npod AomKHa npeacTaBnsiTb cObON NocneaoBaTefibHOCTb UMMNUHXKeP — puUnbTPp — Hacoc. Llenbto ncnons-
30BaHUA UNbTpa SABNSETCA AepuBaTU3aUMA NIOOBLIX MENKUX 4YacTul, KOTOpble MOTYT MPOUTU 4epes
MMMONHXED.

7.8 U3mepeHusa, nposoguMble B KOHLE nepuoaa oroéopa npod

B koHUe nepuoga otbopa npobd UMeparT pacxod npyv NOMOLLM OTrpadyupoBaHHOIo pacxoaomepa,
BbIKIHOUAOT HACOC, 3anMCbIBAlOT 3HAYEHME pacxoda U BpeMsi. Takke perucTpupytoT rnokasaHme nHankatopa
BpeMeHn paboThl (NpU HANU4YUN) U cHUTAKOT NPobY HeAEeNCTBUTENBLHON, €CNU NOKa3aHWe nHAuKaTopa BpemMe-
HAU PpaboTbl U MHTEPBAN BPEeMEHU, NU3MEPEHHbIN OT MOMEHTa BKITIOYEHU A0 MOMEHTAa BbIKMHOYEeHUs Hacoca
ang otéopa npob, oTnuyarTcd bonee 4yem Ha 5 %, Tak Kak 3To MOXeT 03HadaTb, YTo paboTa Hacoca bbina
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npepBaHa B TeueHmne oTbopa npod. BeuUCNAT cpeaHnia pacxon nyTemM yecpeaHeHust pe3yrnbTaToB nsmMepe-
HUI pacxoda B xode oTbopa npob, BeYUCAAIT 06beM 0TObpaHHOro Bo3ayxa, B nUTpax, NnyTemM YMHOXEHUS
pacxoaa, B NTpax B MUHYTY, Ha NPOACIKUTENBbHOCTL 0TOOpa Npobd, B MUHYTAX.

7.9 3anucu o npobax u gecopbuma npod B ycrnoBUAX NPpUMeHEHMUs

YCTpOoNCTBO 0TOOPa NPpob repMeTUYHO 3aKpbIBaAOT NP NOMOLLN 3aLLUTHON KPbILWKA M OTCOSQNHSIIOT ero
OT Hacoca Anst oTbopa Npod. AKKypaTHO 3anmcbiBaOT MAeHTUdMKaLmno npobbl U BCHO OTHOCSILLYOCS K npobe
nHdopmauuto. MsoumaHaTbl, NPUCYTCTBYIOLME B BUAE KPYNHBLIX YacTul, (anametpom 6onee 10 MKM) U ynoB-
NeHHble NponUTaHHbIMU PUNbTPamMnU, MOTyT ObITb AepuBaTU3UPOBaHbI HeadPeKTUBHO. o 3TON NpUYUHE
pekoMeHayeTcsl NpoBoAUTE Aecopdbunto ¢ dunbTpa nornowarwmm pactsopom MP (cMm. 5.3.1) B ycnoBusx
NMPUMEHEHNA HENOCPEeACTBEHHO MO OKOHYaHWUK oTBopa npoo.

7.10 TpaHcnopTupoBaHue

7.10.1 TpaHcnopTupoBaHue hUNLTPOB C Npodammn

[nst TpaHCnopTMpOBaHUS B NMabopaTopuio Kaxabln unbTp BeIHUMAKT U3 yCTpoUcTBa oTbopa npoo,
noMeLllarT B CTEKNAHHYIO BMany pasmepom 50 MM x 35 MM, codepKallyo 2 MN nornowjarolero pacteopa
MP, 1 3akpbIiBalOT BUany KpbllkoW. Ecnn B npouecce otbopa nNpod BO3IMOXHO ocaXaeHne TBepablX YacTul,
TO BXOOHOE OTBEPCTUE Hacagku ans otbopa npod npomMbiBatOT HEOONLLUMM KONMMYECTBOM MOTMOLAOLWEro
pacTteopa MP.

7.10.2 TpaHcnopTUpoBaHUe UMIMUHXePOB ¢ Npob6amu

B cnyvyae otbopa npod B UMNUHXEpPHLI CoAepKUMOE KaXXaoro U3 HUX NepeHoCAT B CTEKNSIHHYO BUany,
KOTOPYIO repMeTUYHO 3aKpbiBalT 3aBMHYMBAIOLWLENCA KPLILWWKOW C NpoKNnaakon 13 nonutetpadpTopaTuneHa
(MTP3I). NpomMbIBAOT UMMUHXKEP XU €ro BXOAHYIO TPYOKY HEOONbLUMM ODBLEMOM PACcTBOPUTENSA, CMbIBLI Nepe-
HOCAT B BMany. HeT HeobxoanMMOCTK 3anncbiBaTbh NMNONy4YUBLUMACS 0O0BbEM pacTBopa NMbO AOBOAWTL €ro Ao
nepBoHavanbHOro obbLema.

7.11 XonocTtble Npobbl A4NA yCrNoBUN NPUMEHEHUs

XonocTtele npodbl ANA yCcnoBUM NpuMeHeHust (CM. 3.2.2) cnegyeT nonydaTtb C WUCMOMb30BaHUEM
YCTPOMUCTB 0TOOpa Npob, MAEHTUYHLIX YCTPOWUCTBAM, UCNOMb3yeMbIM ANA peanbHOro otbopa npob 1 noasep-
raTb UX TEM Xe npoueaypam, 4YTo N peanbHble Npobbl, 3a UCKMYEeHUEeM caMoro npolecca otbopa npoob.
[TonydeHHble NPODLI MAPKUPYIOT KaK XONoCThle.

8 MeTtoauka

8.1 TpeboBaHUA 6e30NacHOCTI

NMPEAYIMNPEXIOEHUE — [InAa cHUXeHUA cTeneHU BO3SMOXHOIo Bo34enUCcTBUA onNacHbIX pacTBOpU-
TeNnen U peakTUBOB Ha KOXY pPYK BO BpeMA aHanu3a cneayeT HageBaTb O4HOpa3oBble NepyaTKu.
B HacToAWeM cTaHAapTe He nNpuBeAeHbl BCce TpeboBaHUA 6e30NacHOCTU, KOTOpble crneayeT cobnio-
OaTb Npu ero npuMmeHeHUU. lNonb3oBaTenb HacToALLEro ctaHgapTa HeceT OTBETCTBEHHOCTDL 3a pa3pa-
OOTKY COOTBETCTBYWOLUX Mep 06e30nNacHOCTU WU oOXpaHbl 340POBbSA C Y4YeTOM TpeboBaHUM
3aKkoHopaTelNbHbIX aKTOB.

8.2 OuncTtka cteKnaHHOU nocyabl

[Nepen ncnonb3oBaHWEM BCHO CTEKIAHHYIO NOcyAy, B TOM 4Yucne ycTponcTBa aAna otbopa npod, Hanpu-
Mep, UMMUHXEPbI, OYULLIAIOT OT OCTaTKOB CMas3sKn UM XMMUYECKNX BELLLECTB.

8.3 lMpeaBaputenbHaa obpaboTka Npob, OTOOpPaHHbLIX C UCNONMBb30BaHMEeM UMNUHXepa, nepea
npoBeAeHMeM aHanusa MeToaoM BbICOKO3thheKTUBHOMN XUAKOCTHOU XpomaTtorpacpun

ALeTUn1MpoBaHuUe Henpopearnposasllero peareHta MP 0o npoBeaeHUs peakuun yny4dllaeT XpoMaTor-
padpnyeckoe pasgeneHme nNpousBoAHLIX M3oumaHaTtoB. [locne npoBegeHUsa oTtbopa nNpobd coaepXumoe
MMMUHXepa NepeHoCAT B BUany ¢ 3aBUHYMBaKOLWENCH KPbILWKOW B COOTBETCTBUM C Nnpoueaypoun, onmcaHHoN
Bbille C MoMeHTa oTbopa npob AOMKHO NPOUTU He MeHee 24 4 ans obecnevyeHnsa Toro, YTobbl U3oLMaHaT-
Hble oopnonuMepbl NpopearnpoBanv NoNHOCTLO. [MnneTkon B BUany seogaT 100 MK YKCYCHOTo aHrnapuga
M TWAaTenbHO NepeMellnBaloT. BeinapuBaroT A0 CYXOro octaTka, ocagoK NMOBTOPHO PACTBOPAKOT B 2 MM aLeTOo-
HUTpWUNAa N NOABMXKHOWU dpaskbl U MepeHOCAT NONTyYeHHbIN PpacTBOP B CTEKNAHHYIO Buany. lNpoBoaaT aHanus
Ha BOXX, Kak onncaHo HUXKe.
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8.4 lMNpepBapuTtenbHada obpaboTka Nnpod, oTOOpaHHLIX Ha (PUNLTPLI, Nepen aHarMU3om
MeTOAOM BbICOKO3(hheKTUBHON XXNOAKOCTHOU XpomaTorpadpuu

[TMneTKoM BBOAAT B KaXXAYHO CTEKNAHHYIO BUany, cogepxallyto nornowarowmnm pacteop MP (cm. 5.3.1) n
bunbTpoBanbHyo dymary, 100 MKN yKCYCHOro aHrmapuaa n TwaTenbHO nepemMelumnBatoT. BeinapuBatoT A0
CYXOro ocTtaTka, ocagoK NMOBTOPHO pPacTBOPAT B 2 M aUeToHUTpUna mnu noaBuxHon dasbl. PUNbLTPYIOT
OTOT PacTBOP B BUANy aBTOMaTUYECKOrO YCTPOUCTBA 0TOOpa Npob npu NOMOLLM pUnbTpa N pUNbTPYIOLLEN
Hacagku Ha Wnpuy ¢ pasMmepom nop MmeHee 0,5 MKM. NpoBoasaT aHanua Ha BOXKX, Kak onncaHo HUxe.

8.5 YcnoBua npoBeneHuAa BbiCOKO3(hheKTUBHOU XXUAKOCTHOU XpomMaTorpadpumn

8.5.1 Bbibop ycnoBumn xpomartorpadpmpoBaHus

[na aHanunsa opraHUM4ecKknx N3oLMaHaToB B pacTBOPE MOXHO MCNONb30BaTh pa3fMYHbIE YCITOBUA XPO-
maTorpadpupoBaHus. Belbop yCcnoBmMn 3aBUCUT B OCHOBHOM OT NPUPOAbl MellaroLlnMX BELECTB, KOTOpbIE
MOTYT OKasbiBaTb BNMAHME Ha NpoLEcC XpoMaTtorpauueckoro aHanumsa, a takke ot npupoael onpegense-
MbIX U3oumMaHaToB. TUNMYHbIE YCNOBUSA cleayioLlune:

- pasmMepbl KoNoHkK: annHa 100 MM, BHYTPeHHU anameTp 4,6 MM;

- 3anolliHeHune KONoHKU: okTageuuncunaH (C18) ¢ pasmepoM YacTul, 5 MKM U aHaNOTUYHBIN;

- TeMnepatypa KonoHku: 20 °C;

- pacxoq: 1 Mn/MUH;

- YBW[, paboTarowinn Ha anmHe BOJSIHbl 242 HM W/Nn AeTekTop Ha OCHOBE ANOAHOWN MaTpULLbI;

- OX[: nopuctbin rpaddnUTOBbLIM aNekTpoa, padboTatownii npu noteHunane +0,8 B.

8.5.1.1 HaHHble N0 TUNUYHOMY BpeMeHU yaepXnuBaHuUa, nonyvyaemble rnpu UCMonb3oBaHUU «MeareH-
HOW» noaBWXHOW dhasbl, onnucaHHOW B 5.6.1, npuBeaeHsl B Tabnuue 1.

Tabnwuua 1— TunniHoe BpeMS yaepXuBaHus, Nonyv4aemoe rnpu BbINONMHEHUN YCITOBUWA UCNONb30OBAHNUSA «MeaI1EH-
HOW» MOABWXHOWN (Pa3bl

A3oumnanar Bpemsa yaepxxmBaHus, Mr1H
HDI 6,0
MDI 11,5
2,6-TDI 5,0
2,4-TDI 0,7

8.5.2 OnTuMmusauma YycrnoBMU aHanuza MeTOAOM BbICOKO3(W(PEeKTUBHOU XUOKOCTHOW
XpomaTtorpadcgpun

8.5.2.1 TluKk peaktnBa MOXeT NepeKkpbIiTb MUK N3ouMnaHaTHOro MoHoMepa. Ana ynydweHna pasgeneHund
MOHWXKAIOT cogepXaHue aueToHUTpUNa B NoaBWKHON dpase 1 nepe aHanM3om nNpoBoadaT aueTUNMpoBaHUe
npodbl NyTem AobaBneHUsa YKCYCHOro aHrmgpuaa, kak onucaHo B 8.3. Ecnu npoTuBoaaBneHmne B KONOHKE
B3XXX BbICOKOE, TO MOHMXKAKOT KOHLIEHTpaLKUo bydepHoro pacteopa.

8.5.2.2 [lnsa 6onee o6bicTporo aHanusza MDI noaswkHyo dasy mogndpmumpyroT nyTemM NOBbILLEHNS
cogepkaHus aLeToHUTpUNA, HanpUMep, B criydae onMcaHHoOM BbllLe CUCTEMbI YBENUMYeHne o0bLeMHON A0
aLeToOHUTpUNAa B NOABMXKHOM pase A0 56 % NpUBOAUT K CHUXKEHUIO BpeMeHun yaepxunsaHua MDI go 7,0 muH.
[Mpn BBICOKUX KOHLUEHTpaLUUsiX pacTBOpLI Npod pas3dasndaoT aueToOHUTPUIIOM A8 TOro, 4Todbbl onpegensaemMoe
3Ha4vyeHue nonagano B npeaensl NOCTPOEHHON rpaaynpoBOYHON 3aBUCUMOCTU. [TOBTOPHO NPOBOAAT aHanns3 u
3anncbiBaoT KoaddnuumeHT pasbasneHns.

8.5.2.3 Bpemda yaepxuBaHusi 4ns NMKOB OprnonMmepoB MOXET MBMEHSITLCH B 3aBUCUMOCTU OT NPON3-
BoanTensi gpopnonumepa. daHHele no TUNMUYHOMY BPEMEHMN YAEPXKUBAHUS, NONyYaeMble NPU NCTMOMNb30BaAHNM
«BbICTPOUY» NMOoABWMXKHON ra3sbl, onucaHHOM B 5.6.2, npuBeaeHbl B Tabnuue 2.

Tabnwua 2— Tunn4yHoe Bpems yaepXMBaHUs, Nony4aemoe rnpm BbINONMHEHUW YCITOBUN UCNONb30BAHUSA «DbICTPONY
NOoABUMXHOW dhasbl

A3oumnanar Bpemsa yaepxxmBaHus, Mr1H
HDI 3,0
MDI 4,5
HDI (nonumepsbl) OT6 po 45
MDI (nonnmepsi) OT6 go 45
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8.6 OnpepeneHue B3BeWeHHbIX B BO3AyXe N3ouMaHaTHbIX MOHOMEpPOB (C UCNONb30BaHUEM
ynbTpacdmnoneToBoOro getekropa B BUAMMON obnactun)

[MpoBOAAT NpeaBapuTenbHyto obpaboTky npod, XonocTbiX Npod Ans ycnoBUA NpUMeEHEeHUs 1 nNpood,
MCNOoNb3yeMblX Ana onpeaeneHnsa adpekTMBHOCTM 0TOOpa Npob, kKak ykasaHo B 8.3 1 8.4. [Npobbl aHannsnpy-
0T NYTEM BBEAEHUS U3BECTHOTO pUKCcMpoBaHHoro odbvema (o1 10 go 20 MKN) KaXkaoro cTaHaapTHOro pacTBo-
pa B BOXX ¢ YBNA, pabotarowimm Ha 3agaHHOW ANMMHE BOMHBLI (KakK onucaHo Bbiwe). OAna nonyyveHus
BOCMNPOM3BOANMBIX BbICOT/NNowagen NMKOB crnegyet oTpaboTaTbh TEXHUKY BBeaeHusi. CTPOST rpagynpoBou-
HblA rpadgpuk s3aBucUMocTU curHana YBWI (BbICOTEI MNM nnowagn nuka) OoT MacCOBOW KOHUEHTpaunu
onpegendaeMoro KOMnoHeHTa B cTaHAapTHOM pacTBOpE.

BBOOAT 04MH N TOT Xe PUKCUPOBaAHHLIM 0OBbeM NpeaBapuTesisHoO 0bpadboTaHHOro pacTeopa npodul B
BOXXX. CuuteiBatoT curHan YBWLO npn 3agaHHoW gnuHe BONHBI, Hanpumep 242 HM, U N0 rpagaynpoBOYHOMY
rpadpuky onpeaensaloT MacCOBYIO KOHLEHTpauulo aHanuTa B npeasaputenbHo obpaboTaHHon npobel).
AHanorn4yHbIM obpaszom NPoBOAAT aHaNM3 XONocThIX NPod 1 Npod, ncnonbayemblx Ans onpeaeneHns addekx-
TUBHOCTU O0TOOpPa Npod (CM. NpunoxeHune A).

8.7 WoeHTUdUKaLMA NONMMEPHbIX U30LUAHATOB: OTHOLLEHUEe CUTHANoB 3NeKTPOXUMMUYECKOro
neTeKkTopa U ynbTpacdmoneToBoro getekropa B BUAUMMon obnactu

CtaHgapTHble obpasubl MP-npon3BoaHbIX NONMMEPHBIX N30LMaHaToOB TPYAHO AOCTYNHLI. Ecnn oxnaa-
eTcsl NPUCYTCTBUE ONUIOMEpPOoB, NMOSIMMEpPOoB UM popnonNMMEpPOB N30LMAaHATOB, TO MUK 3TUX COeANHEHUNA
OOMKHBI ObITb TOYHO UAEHTUMDULIMPOBAHI.

PaccmaTpuBaloT Bce NUKK Ha XpoMaTorpamme BOXXX 1 Ang KaXXaoro nmka BbIMUCAT OTHOLLEHWNE CUT-
Hanos OX n YBWUL (npn 3agaHHoOW AnuHe BOMHLI). Takke aHanM3npyloT NMUKKU Ha XpomMmaTtorpamMmme ctaHaap-
THOro obpasua COOTBETCTBYIOLWIEro NPOU3BOAHOINO MOHOMEpa WU3oLMaHaTa, MNONyYeHHOM MpU TexX Xe
ycnoBusax. ObbIMHO NMK MOHOMEpPa NPUCYTCTBYET Ha XpomaTtorpamme dpoprnonmmepa, Ho 0H MOXET ObITb 3Ha-
YNTENbHO MEHbLLLE MO CPaBHEHUIO C NMKaMK OPNoNMMEpPOB, Hanpumep, obbIYHO B KpacKkax Ha OCHOBE MOJn-
mepa HDI, ncnonbsyembix npn pemoHTe aBToMobunen, cogepxxntcsa meHee 1 % moHomepHoro HDI.

OTHOLLUEHWEe CUTHaNoB, COOTBETCTBYIOLWMX BbiCOTaM MUKOB Ha XpomMaTorpaMmmax ABYX AeTeKTOPOB,
BbIMMCNAOT cnegyowmm obpasom. OTHOLWEHKE BbICOT NMUKOB A5 NoiMMepa y BbIMUCNAoT no dopmyne

_ Epoly (2)
y T
poly
roe Epoly — BbICOTa NUKa, NoNy4YeHHOro ¢ nomMoLblo IXA;
Upoly — BbICOTa NKKa, NonyyYeHHoro ¢ nomolubo YBU/,
OTHOLWEHUe BLICOT NUKOB AN MOHOMepa X BbIMUCNAKT No opMyne
X = Emono | (3)
Umono

rae Eqone — BbICOTa NKKa NOSTy4EeHHOro ¢ noMoLbio OXL;
U — BbICOTa NUKa, nonyvyeHHoro ¢ nomouwbio YBUL.

[Tukn, ANa KOTopbIX OTHOLWIEHWE cUrHanoB y/x coctaendaeT o1 0,6 go 1,7, npunuceiBaoT NPOU3IBOAHbLIM
n3oumaHaToB. [nga BblMUCEHNA obLLEero cogepKaHust n3oLuMaHaToB B pacTBoOpe Npobbl MU3MEPSItoT CUrHarnbl
IOXH Ana aTuxX NUKOB, onpeaendarnT COOTBETCTBYOLWME UM 3HAYEeHUA coaepXaHnga Ha rpaaynpoBOYHOM rpa-
ke Ana NpoU3BOAHOIO MOHOMEPa U CYMMUPYIOT NONyYeHHble 3Ha4YeHus .

B cnyyae HeKoTopbIX POPnNonMMepoB Ans 3MI0NPoBaHNS BCEX KOMMOHEHTOB MOXET noTpeboBaThLCS
bonee 40 muH. B nogobHbIX cnyvasax pekoMmeHayeTca MmoandpunumpoBaTh NOABWKHYHO dpasy nocne nepsoro
uukna. lNoBbilleHWe coaepXaHUa aueToHUTpUna nos3BoMT YMEHbLWNTbL BpeMs 3MTIOUPOBaHUA U YNYyYLWNTb
popMy MUKOB Ha KOHEYHOM y4dyacTKe XpomMaTorpamMmbl, YTO NO3BONMUT Oonee TOYHO BbIMUCMIUTL 3HAYEHUS
nnowagen nNMKoB.

mono

[TpumevyaHwms

1 B unaeanbHOM cny4vae OTHOWEHUE y/X AOITKHO BbITh paBHO 1, T. €. ANl N30UMAHATHLIX NONUMEPOB N MOHOMEPOB
oTHOWweHne curHanoB X n YBWO aonxHo 6b1Tb ognHakoBbiM. Ha npaktnke curHansl YBW ansa moHOMEpoOB 1 nonmnme-
POB OTNnYatTcs. bbino aMnuprnyeckn gokasaHo, YToO OTHOLWEHUe y/x ansa naounaHatoB coctaenseTt ot 0,6 go 1,7 [14].

1} B coBpemeHHbIX xpomaTtorpadax gaHHasa onepauumsi, a Takke NonyYeHne rpaaympoBOYHON 3aBUCUMOCTHU, BbIMOI-
HAETCH aBTOMATUYECKN C MOMOLLBbIO KOMMbIOTEPA, MO aTTECTOBAHHOW MNporpamMme.
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Z2 OTHOWEHWE CUTHANOB AETEKTOPOB 3aBUCUT OT TUNA N3ounaHaTa, a TaKkke U3MEHAETCH CO BPpEMEHEM B 3aBUCK-
MOCTK OT cocTosAHusA IX. OHO TakKe 3aBUCUT OT ANMMHbI BONHbI, HA KOTOPYIO HacTpoeH YBWI, v noTeHumana, yctaHoOB-
neHHoro Ha IXM. OaHako ans cepun aHanNnM3oB, NPOBeAEHHbLIX B OAWH U TOT XXe AeHb, OTHOLWWEHNE CUTHANOB AETEKTOPOB

ans A4aHHOro M30UMaHaTHOroO MOHOMEpPa M ero NPou3BodHbIX HOpPNONMMEpPOB AOIMKHO OCTaBaTbCHA MPUOMU3UTENBHO
NOCTOSAHHbIM.

3 OTHOWweHne E/U saiBnsieTcs pykoBOACTBOM TONBbKO ANA MAeHTUMMUKaAUMN. AHaNNTUK HECET OTBETCTBEHHOCTL 3a
NPaBuUbHYIO OAEHTUMPUKALNIO OCHOBHbLIX MMKOB Ha Xpomartorpamme. [pumepsl TMMUYHBIX XpOMaTOorpamm, noNyveHHbIX C
ncnonb3oBaHnem X n YBU, npnBeaeHsl B npunoxexHun D.

8.8 MoarBepxaeHne naeHTUPUKaLMM NnonMMepHbIX nsoumaHatoB (hopnonumepos)

8.8.1 AHanus nepBU4YHOU NpooOLI

[ononHnTensHo K MeToay BblYUCIIEHUA OTHOLLIEHWIN, MpUBedeHHOMY Bbllle, BO3MOXHO NOATBepXaeHne
MPUCYTCTBUS MONMUMEPHBLIX N3oLMaHaToB (OopnoMMEpPoB), eCrnin AOCTYNEH aHanns nepBuYHoOn Npobobl. MNpu
3TOM CpaBHMBAIOT AaHHbIE MO BPEMEHU yaepKnuBaHUA Ans nepsuyHon npobbl n xpomatorpamm npod MP-npo-
N3BOAHLIX coegUuHeHUN. ITOT Noaxoa Henb3s ycenelwHo NPUMMeHUTb B cnydae, Korga OTCYTCTBYIOT KOHLEBbIe
n3oLmMaHaTHble rpynnbl N n3ounaHaThl, ABNALWMeCcd NpoayKToM ropsadero dfpopmMoBaHnd. B npuHumMne, Nk
Ha XpomMaTorpamMmme npobbl MOryT HE COOTBETCTBOBATL MKaAM Ha XpoMaTorpaMmmMme nepBuuHoOn npobel, Tak Kak
MOXeT MPOoU3OUTN HEKOTOpOoe M3MeHeHne doprnonmMmepa B BO3QyxXe, Hanpumep B pesynbTaTe YaCcTUYHOU
peakuunn ¢ nonuonamMmun, cogepalmumnca B Bosayxe. Ha npakTuke AoNoNMHUTENbHLIE NUKKU He Bbinn 0bHapy-
XXeHbl Npy pyTUHHOM aHanuse npoo [6], [7] v [14]. Ecnu B BO3ayXe coaepKaTcya YacTUYHO npopearmpoBaBLUMe
BellecTBa, To curHan XA Ha MP-npoussogHoe popnonumepa AomKeH ObITb NPpOonopLUoHaneH Yncny octaB-
lMXCA CBOOOAHLIX WM3OLUMAHATHBIX TPYNM, Tak Kak curHan B MNepBy odvepedb dABNdAetTcsl (OyHKLUEU
NPUCoeaNHEHHbIX MeTOKCUMPEHUNMBHBIX FPynn, a He U3oUMaHaTHOWU MaTPULLBI.

8.8.2 lNMoarBepxxaeHue naoeHTUdgUKaLmMm ¢ UICNONb3OBaHUEM AeTeKTopa Ha OCHOBe AUOAHOU MaT-
pULbl

[deTekTop Ha ocHoBe gnoagHon maTtpuubl (AAM) Takke MCnonb3yloT ANA NoATBEePXXAeHUA TOro, YTo NUK
oTHocuTca K nsoumnaHarty [14]. UcnonesosaHne M nossonseTt NpoBOAUTL CpaBHEHWEe BpeMeHU yaepKnBa-
HUASA ANA peanbHbIX Npob ¢ BpeMeHeM yaepKnuBaHus aAnd ctaHaapTHbIX 00pasLoB Nponu3BoAHbIX MOHOMEPOB U
nepBUYHON NPoObI. 10 YNCTOTE NUKOB Ha CNeKTporpaMmmMe onpeaensoT 3ntonpoBaHHble OAHOBPEMEHHO COoe-
OVNHEHUS U NPOBOASAT C NOMOLLLIC CpaBHEHUS ¢ BUBNMMOTEKON CNEKTPOB UX naeHTudmnkauuo. beino onpeaene-
HO, YTO U3oLUMaHaTHble opnonumepsbl garT cnektp Ha OAM, npaktudeckn coBnagarolWnMiA CO CNeKTpoM
ncxoaHoro moHomepa [/7] v [14]. AOM Takke no3BONAeT UCNONb3oBaTbh rpagueHTHoe 3NoUpoBaHue Ans
YMEHbLLUEHUS1 BpeMeHW aHanm3a u ynyJvweHusa opmel NMKOB coeauHEHU ¢ OONbLUMM BpeMeHeM 3M10npoBa-
HUA. Ecnu ncnonbsoBaTh rpagueHT, ¢ uamMeHeHneM cogepxkaHua auetoHutTpuna ao 100 %, To 310 MOXeT yaa-
NUTb NONUMeEpPHbIe U3oLUMaHaThl C BbICOKOU CTENeHbo NnonMMmepursannmn, ecnm oxmgaeTtca UX NPUCYTCTBUE.
[ pagneHTHOEe 3NoUpoBaHUE He MPUMEHSIIOT NPU UCNoNb3oBaHMM IXM, Tak KakK Ha BbIXoAHOW curHan 9X
BNUSIeT coCTaB NOABMXKHON dpasbl.

8.8.3 lNoAarBepXxpeHue uageHTUPUKaLUM ¢ UCNonb3oBaHUEM OApPYrUX MeToAUK

[na noareepxgeHuUa naeHTupukaumMm MOXXHO UCNoNb3oBaTh gpyrMe Mmetoaukn. Hanpumep BOXX C
MacCC-CneKTPOCKONMMYECKUM AeTEKTUPOBAHMEM — ANA NoATBepXaeHUsa naeHTudpukaunmm nmkos [4], [6] 1 [15].
MeToabl TUTPOBaHUS UM MHA PaKpacHOW cnekTpoMeTpun ¢ Pypbe-npecbpazoBaHUMEM MOTYT ObITb MCNONMb30-
BaHbl ANs onpeaeneHnsa cogepxaHus n3oumMaHaToB B NepBUYHON Npobe bes npeaBapuUTenbHON AepuBaTmnia-
Lnn [6], [7] v [9]. Dpyrumn nctouHnkamm nHdopmaumMm OTHOCUTENBHO NEPBUYHLIX MPpob 0e3 npeaBapUTenbHON
aepueaTusalnm sIBNSOTCS nacnopTta 6e30nacHOCTU BeWeCTB U MHopMaLnsa Npon3BoanTens.

8.9 KonnyectBeHHOe onpeaeneHne B3BeLLeHHbIX B BO34yXe NOoNMMMepPHbIX U30LUaAHATOB
(Cc ”CnoNb30BaHUEM 3NeKTPOXUMMUYECKOro geTeKkropa)

[1py pYyTUHHOM aHanmse MOHOMEPOB, Kak On1caHo Bblle, 4OCTATOYHO UCNONb3oBaTh TONLKO YBU/L, Tak
Kak cTaHAapTHbIe obpasLubl 3TUX coeaAUHEHWUN OOCTYMHbI UMK MOTYT ObITb Nerko cuHTesnpoBaHbl. OgHako Ans
OONbLUMHCTBA UCNOMNb3YEMBIX B MPOMbILWLMIEHHOCTU NMONMUMEPHBIX U30LUMaHATOB CTaHOapTHLIX 0bpasLoB He
cyuwlectsyeT. B naHHOM MeToae 3T coeauMHeHUa KONMMYeCcTBEHHO onpeaenstoTcd ¢ ucnonb3oBaHuem OXM, B
KOTOPOM NPOUCXOONUT OKUCNEeHUe MEeTOKCUIMbHBIX Tpynn Ha gepuBaTtusnpytowem peareHTe MP. INockonbky aTa
rpynna sisnsietca obwen ans scex MP-nponsBoaHbIX U30oLMaHaTOB, rpagynpoBKy Anst obpasLoB NONMMMMEPOB
MOXHO NPOBOAUTL C UCMNOJb30OBaAHMEM COOTBETCTBYIOLWEro MoHoOMepHoro nsounadarta [16]. I'Nocne ngeHTu-
doukaLmn NMKOB NPOU3BOAHBLIX M30OLMAHATOB, Kak onMcaHo B 8.7 1 8.8, NUKM onpegensaemMblX coeauHeHUIn
KONMMYECTBEHHO aHalnM3npyloT ¢ ncnonb3soBaHnem OXIHA anga cootBeTcTBYowero MP-npon3BogHOro MOHO-
MEPHOro n3oumaHaTa, aHonormiHo npmeegeHHomy B 8.6 ona YBWMA. Kak ykazaHO BO BBeAeHUN K HACcToALEMY
cTaHgapTy, curHan IXH, ncnonb3syembi Npu KONMYeCcTBEHHOM onpeagerneHnn nofmiMMepHbIX U30UnaHaToB,
ABNAETCA MeHee YCTOUYUBLIM U MeHee NMHEUHBbIM, YeM curHan YBWI, ncnonbsyemoro npu Konm4ecTBeHHOM
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onpegeneHnn MOHOMeEpPHbIX coegnHeHU. belno onpeaeneHo, YTo UCNOMb30BaHNE BHYTPEHHEro cTaHaapTa
3HAYNTENbHO yNydllaeT NMMHEeUHOCTb U NMoBbIWAaeT CTabUNbLHOCTb BbIXOAHOro curHana 9XMA [16].

[1pwnmeyaHune— KonunuecTtBeHHOE onpeaeneHne NoNMMeEpPHbIX N30LMaHaTOB Hapsiay ¢ MOHOMEPHbLIMU SIBNSAET-
ca TpeboBaHmem 3akoHogatTenbcTBa ObbeanHeHHoro KoponescTaa.

8.10 3ddekTBHOCTL O0TOOpPa Npob

OPPeKTUBHOCTL 0TOOpa nNpod E. . MoXeT bblTb MeHee 1,0 (100 %) ns-3a HenonHoThI peakLmm nsoLma-
HaTa ¢ MP Ha dfonnbTpe Unu B UMNUHXepe, HanpuMep, ecnn oTouparT 6onbLon 00BbeM BO3ayXa UM UCNOMNb-
3YIOT CNULLKOM BBICOKMA pacxod. Huskasa adpdekTnBHoCTb 0TOoOpa npod Takke WUMEeT MEeCTOo, ecrnu
coaepxaHune MP B MecTo oTBopa yMeHbLLUEHO, HAaNpUMep, U3-3a HaNM4Yns KpynHbIX Kanesns ¢ BbICOKAM coaep-
XaHnem mnsoumaHatoB. Metoa onpeaeneHuss adbPekKTUBHOCTM oTBopa npod npuBedeH B NpUnoxeHun A.
ANbTepHaTUBON SIBNSIETCA UCNONb30OBaHUE ABYX NOocCneaoBaTeNbHO COeANHEHHbIX YCTPOMUCTB 0TOopa npod,
pe3ynbTaThbl U3AMEPEHUA MO KOTOPLIM CYMMUPYIOT ANS NonyyYeHns obwero cogepkaHnsa nsounaHatoB. OObIY-
HO adbdpekTUBHOCTL 0TOOpa nNpob cocTtasnseT o1 0,95 oo 1,05. Heobxoanmo BBeAeHMe NonpaBky Ha HeNon-
Hyt0 abcopbuunto, ecnn adpPekTUBHOCTL 0TOOPa Npob B yCnoBUAX npumeHeHUsa meHee 0,95.

9 BbluncneHus

[MTonpaBKkK Ha XONOCTOM OnNbIT N 3 PEKTUBHOCTL 0THBOPa Npob BBOAAT cneayroLwmnmm obpasom.
ObLlee coaepxkaHue nsoumaHaToB B Npobe Bo3ayxa B nepecyete Ha NCO pg,, ., MKI/M3, BBIYUCTISIIOT MO

dpopmyne

_ 1000D¢(p — ppiank ) (4)
Psam !

Esam Vsam

rae Dy — obbem aecopbupoBaHHOro pactesopa, Mn;
p — MaccoBasi KOHUEeHTpaLumMs n3oLmnaHaToB B Npobe no rpagynmpoBOYHON 3aBUCUMOCTH, MONYYEHHOW No
CTaHOAPTHLIM pacTBopaM, MKI/MN;
Pplank — MaccoBas KOHLUEeHTpaLuMa nsoLuaHaToB B XONOCTOU Npobe, MKr/MIT;
E..m — 3P PeKTUBHOCTL 0TOOPa Npob;

Veam — 00beEM Npobbl Bo3ayxa, n.

[Tpn HEODXOOUMOCTN MACCOBYHO KOHLIEHTPAaLUIO N30LUMaHaTOB B OTOMpaeMoM BO3ayxXe, NPUBEAEHHYIO K
3afaHHbIM ycroBuaM (Hanpumep, Temnepatype 25 °C 1 gasneHuto 101 klla), p., B MUKporpaMmmax Ha Kyou-
YecKnn MeTp, BblUUCAAT no doopmyne

101](9 + 273] (5)

Pe ™ psam{p 208

rae p — OaBneHne oKpyXKatollero Bosayxa Bo BpemMs otbopa npoodkl, Kla;
0 — TemMnepaTtypa okpyXarLlero Bo3gyxa Bo Bpems otbopa npobsl, °C.

10 Mewarwwme BewwecTBa

OTObUpaemMbld BO3QYyX MOXET coaepXaTb coeguHeHUs!, KoTopble AaayT xpomaTtorpadpuieckme nuku B
YCNOBUSAX, BbIbpaHHbIX 4N aHanmada Ha BOXKX. Hanpumep, kpoMme nsoumnmaHaTtoB B Npobe Hepeako coaepXaT-
csl apomMaTudeckme amuidbl. Cnocod nageHTndukaumm ¢ UICNoNbL3OBaHMEM OTHOLLIEHUSA CUTHANOB OETEKTOPOB,
ONMUCaHHbIN BblILLE, AeTEKTUPOBAHME C UCMNOSIb3OBAaHMEM ANOAHOW MaTpULbl, 1, NPU HEODXOAUMOCTU, NCMOJSb-
30BaHMe WH@pakpacHoro getektopa ¢ Pypbe-npecbdbpaszoBaHMEM UMM MaCC-CNEKTPOMETPUMETPUYECKOTO
geTeKkTopa No3BONAKT TOYHO MAEHTUPUUMPOBAaTL aHanuT. Ecnn Melwlatowine BelwlecTBa TOYHO U Npeano-
NOXNTENBHO U3BECTHLI, TO aHaNUTUKY AoMKHa ObITb nepeagaHa nHgpopmauus 0d nx npupoae.

11 HeonpepeneHHOCTb U3MeEpPEeHUA

11.1 BBepgeHue

PesynbTtaT nM3MepeHUsa MacCOBOW KOHLEHTpauuu u3oumaHaToB B Bo3ayxe pabo4yeir 30HbI O0KeH
COMPOBOXAAaTbCA COOTBETCTBYILLEN OLEHKOM ero HeornpeaerieHHOCTWN, BbIpaXXeHHOW KaK pacliMpeHHast
HeonpegeneHHocTb [5] n [17]. Taknm obpasom, oLeHKa HeonpeaeneHHOCTN A0TKHA NPOBOANTLCHA B COOTBET-
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CTBUM C OQHUM U3 3TUX onpeneneHnn HeonpeaeneHHocTU. B oboux cnyvaax oueHka npeacrtaBnaeT coboun
onpegeneHne BKNaaoB B HeonpeaeneHHOCTb, OUeHEHHbIX B nabopaTtopun 1 Ha OCHOBE CMOAYMTUPOBAHHbLIX
MCNbITAHUN B YCNOBUAX NPUMEHEHUSA UM HA OCHOBE cyllecTByoWwen nHpopmaunn. lNonyvyeHHble 3Ha4YeHUS
HeonpeaeneHHOCTN U3MepeHUa criegyeT CpaBHUTL C NokasaTensaMu, yCTaHOBMEeHHbIMU, Hanpumep, B [17],
Nnnbdo nokasaTensiMn, yCTaHOBMNEHHBLIMU B HALMOHANbHBIX UM MeXAyHapOoaAHbIX 3aKoHOoAAaTEeNbHbIX akTax.

[TpnmedaHun e— BbuncrneHns OCHOBaHbI HA METOAMKE pacyeTa, NCnonb3yemou B [2].

11.1.1 KpaTkoe nanoxeHue MeToguKu pacueTta

B meToauke pacyeTta ¢ UCNOMb3OBaHUEM «DloaKeTa HeonpeaeneHHOCTU» CYMMUPYIOT BKNaabl KaXXaoro
MHOMBMAYanNbHOro UCTOYMHUKA HeonpeaeneHHOCTU aHanuTudeckoro metoda. Ana pesynbtatoB U3MepeHUi
MaCCOBOW KOHLIEHTpaLUK n3oLuaHaToB B BO3Ayxe pabovyen 30HbI METOAOM, YCTAHOBMEHHBLIM HACTOSLLINM
cTaHOapToM, KBaapaT CyMMapHOW HeonpeaeneHHoOCTN U, BIYUCTIAKT No oopMyne

2 .2 2 2 2
Ue =Uygam T Ypsam * upblank T UpL (6)

rAe Uysam — HeonpeaeneHHocTb obbema npoodbl;
Uysam— HEOMpeaeneHHoCTb MaCCOBO@ KOHLEHTpauun nsounaHaToB B peaanoﬁ npobe;
Uosplank— HEOMNPeAeneHHOCTb MacCoBOW KOHLEHTPaLIMN N30LMaHaTOB B XONOCTON npobe;
U — MexnabopaTopHas HeonpeaeneHHOCTb.

[1oNHBIM aHaNU3 3TUX COCTaBNSALWMX HeonpeaeneHHoCcTU NnpuBedeH B [S] n [17], a Takke B 11.2—11.7.
[daHHaa MeToaMKa Oblna TakKe WUCMonb3oBaHa MNpu BbIMUCIEHWWM HeonpeaeneHHOCTU U3MepeHun Ans
Desmodur N 3390%®, coeanHeHns Ha ocHose HDI ¢ ucnonssoBaHMeM paHee nonydeHHbIX AaHHbIx [9]. Mepe-
YeHb AaHHbLIX, UICNONb30BaHHbLIX ANA BblMMCNEHUSA CYMMapHON U paclunMpeHHOW HeonpeaeneHHOCTeEW, NpuBe-
neH B tabnuue B.1 npunoxeHunss B. 3HaveHUs HeonpeaeneHHOCTWU, MONyYeHHble AN KaXO0ro YPOBHS
codepKaHusi BBeaeHHOoro coeanHeHunst, npusegeHsl B Tabnuue C.1 npunoxenus C.

11.1.2 Pe3ynbTaTbl pacyeTa HeonpeneneHHOCTU

[Tpn obbeaAnHeHNN AaHHbIX, MONYYEHHbIX ANS onpeaenseMsbiXx coeguHeHn, bbina nonyvyeHa cymmap-
Hasl HeonpeaeneHHocTb 27 % (AnNA ceMn coeAuHEeHUU, YeThbipexX YPOBHEW KOHLEeHTpauuni, ABYX TUMOB
YCTPOMUCTB 0TOOpa Npob).

COoOTBeTCTBYOLWAsA pacwmpeHHas HeonpedeneHHOCTb (YABOEHHOe 3HavyeHMe CyMMapHOW Heonpeae-
NeHHoCTU) coctaBuna 54 %.

3Ha4YNTENbHOW pasHWULbl B pesdynbTaTax U3IMepeHWUN, NMONyYeHHbIX C UCMONb30BaHMEM KOMOUHaL MK
MMMIUHXKEDP — PUNBTP U C NCNONb3oBaHMEM OOHOro punbTpa He Habnwaanock. PaclmpeHHble Heonpeae-
NEeHHOCTN ANS HEKOTOPLIX KOHKPETHLIX cCoeaAnHEHUA NpuBeaeHsl B Tabnuue 3.

Tabnwuya 3 — PacwumpeHHble HeonpeaeneHHOCTU AN HEKOTOPbIX KOHKPETHLIX COeaUHEHUN

PacliupeHHaa HeonpeaeneHHoCcTb, %
CoennHeHne?
HaUNy4LWUK cnyyan HaUXyaLwun cnyvau
Desmodur H 43 60
Suprasec 5030 48 77
Suprasec 2234 42 80
Aldrich 415806 43 65
Desmodur N 3300 47 87
Desmodur T80 47 50
Desmodur N 3390 46 72
) CoeguHenuns Desmodur, Suprasec v Aldrich saBnsiloTes npumepamm NPoayKLMK, BbINyCKaemon cepuinHo. [aH-
Has MHpopMaunsa NpuBegeHa Ans yaobcTea Nonb3oBaTeNnen HACTOSWENO CTaHAapTa U HE SIBNSETCSH PEKNamMon AaHHOW
npoaykummn co ctopoHsl NCO.
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11.2 OueHKa MeTpoNorm4ecKux Xxapaktepuctuk metoga — HeonpeageneHHOCTU, CBA3aHHbIe
c oTObopoM npob (c yyeTom obLlero noaxoaa, npusegeHHoro B Pykosoactese UCO/MIK 98:1995)

11.2.1 3 heKTUBHOCTbL yNnaBnMMBaHUA B 3aBUCUMOCTU OT pacnpegeneHnsa Yactuy no pasMepy

[MogpobHoe onucaHne TpedboBaHWA U METOOOB onpeaeneHnsl JaHHOW XapaKTepUCTUKM NpuBeaeHo
B [18].

11.2.2 O6bem oTobpaHHOro Bo3ayxa

OT0bpaHHbIM 0bbeM Bosayxa V.., N, BbIMUCAAT no dpopmyne (cm. [19])

_ (g +gg)
Viearm 02 e/t (7)

raAe go — pacxoj B Havane nepuoga otoopa npobbl, 1/MUH;
d. — pacxoj B KoHLUe nepunoaa otoopa npodbbl, N/MUH;
f — NpoaCITKUTENbHOCTL 0TOOpPa NpPodbLI, MUH.

HeonpeaeneHHOCTb pe3ynbTaToB U3MepeHns obbemMa oTobpaHHOro Bo3gyxa BbIMUCTIAT No doopMyne

2 2 2 2 2
Uysam _ Yq0 * Uge U g var (8)

Vam (@0 +Ge)® t2 [(qg +qe)/2F

B KOTOPOW NepBLIN YNeH npeacrtaBndet cobon HeonpeaeneHHOCTb U3MepPeHn pacxoaa Ao U B KOHLE Nepuo-
na otbopa npob, BTOPON 4NeH — HeonpeaeneHHOCTb WU3MEepeHUn BpemMeHu oTbopa npob, TpeTun
YneH — HeonpeaeneHHOCTb, CBSI3aHHYHO C MBMEHEHUAMUM pacxoaa BO BpeMs nepuoga otoopa npoo.

11.2.3 Bpemsa ot6opa npob

Bpems otbopa npob f MoXKeT ObITb U3MEPEHO ¢ NorpelHocTbio B npeaenax £ 0,1 muH. [ns npoaonmku-
TeNbHOCTN 0TOOpPa Npob 8 4 OTHOCUTENLHOW HeonpeaeneHHOCTbIO U3MEPEHUN | MOXKHO NpeHebpeYb, T. €. Ha
NpakTUKe BTOPOMN YneH B popmyne (8) MoXeT ObiTb NMPUHAT paBHbIM 0.

11.2.4 N3meHeHUA pacxoaa BO BpeMA oTbopa npob

Pacxon Bo BpemMst oTbopa npod HeunsBecTeH. KBagpaT HeonpeaeneHHoOCTU (cM. [5]), oOycnoBnNeHHOW
N3MEHEHUAMIN pacxoia Bo BpemMsi oTbopa npob, MoXeT ObITh OLeHeH Ha OCHOBE NpeanonoXXeHUs1 0 HoOpManb-
HOM pacnpegeneHun ¢ koaddunumneHTomMm 1/12 no opmyne

2 = (G0~ (9)
g var 12 -

11.2.5 lNpuBegeHne 3Ha4eHUN MAaCCOBOU KOHLeHTpaLUK K 3agaHHbIM TeMnepaTtype U AaBNeHUo

[ns npuBeaeHnst 3Ha4YeHUN MacCOBOU KOHLUEHTPAaLWK K 3aaHHbIM TeMnepartype 1 gaBneHuo Heobxoau-
MO 3HaTb AEUCTBUTENbHBLIE CpeaHMe 3HaYeHUs1 TeMnepaTypbl U AaBNeHUs BO BpeMd oTbopa npob. 3Ha4YeHUs
KBagpaToB HeonpegeneHHoOCTeN, ODYCMOBNEHHBIX XapakKTepncTUKaMn cpeacTB U3MEpeHUN TemMnepaTypbl 6 U
OaBneHns p, UCNonb3yeMblX Ans NpuBeAeHUs1 K 3adaHHbIM YCMOBUSM, MOTYT OblTb MONyYeHbl HA OCHOBE
pPe3ynbTaToB pealbHbIX U3MEPEHUN C Y4EeTOM HeonpeaeneHHOCTHN, 0OYCNOBNEHHOW rpaayUpOBKON AATYMKOB
TeMnepaTypbl U AaBneHus, no popmyne

2
U2 — U2 n Smeas (10)
cal n

rae u., — HeonpeaeneHHoCcTb, 0bycrnoBneHHasa rpagyMpoBKon AaTYNKOB TeMnepaTypbl UNK aBNeHus;
Smeas — CTaHAapTHOE OTKITIOHEeHWe OKOHYaTe bHbIX pe3ynbTaToB N3MepeHut TeMmnepartypbl UK JaBne-
HUSA;
n — 4NCNO pes3ynbTaToB M3MepeHU TemnepaTypbl UMK daBNeHUS.

Takke HeobxoaMMO 3HaTb NpeadenbHbIe 3HaYeHUs1 TeMnepaTypbl U AaBNeHUs1 BO BpeMs oTbopa npoo,
npeanonarasi X HopMaribHOe pacnpegeneHue. Hanpumep, KBagpart HeonpeaeneHHoOCTU, obycnoBNeHHON
TemMnepaTypou, BEIMACNAIT No popmMyne

2
2 2 4 (Bmax — Omin) (11)

UB B ucal 19 ‘

rae 6., U 0. — npeaenbHble 3Ha4eHUA TemMneparypsbl.
OObLI4YHO NepBLIN YNeH B popMyne sIBASETCH HE3HAYNTENbHBIM MO CPABHEHUIO CO BTOPLIM.
11.2.6 CymmapHasa HeonpeaeneHHOCTbL 00bemMa nNpoodbl

[MpnBedeHHble Bbille BKaabl B HeonpeaeneHHOCTb CYMMUPYIOT, U HeonpeaeNeHHOCTb obbemMa nNpodsl,
NPUBEOEHHOrO K 3aaHHbIM YCIIOBUAM, BbIYUCNAOT No dopmMyne
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2 2 2 2
Usam, sp _ Uysam , Ug , Yp (12)
- | _2 | _2-

0 p

2 2
Vsam, Sp Vsam

11.3 OueHKa MeTponornyeckux Xxapaktepuctuk Mmetoga — lpyrme UCTOUYHUKHU

HeonpeageneHHocTU (¢ y4eToM obLlero nogxoaa, npuseaeHHoro B PykoBoacrtee
MCO/MIK 98:1995)

11.3.1 Macca aHanuta B npobe
Maccy aHanuTa B npobe Bosayxa Mg,,,, BIMUCIAOT Mo dpopmyne

m _ My (13)
Ssam !
EcollvssanalErIe

rae m,. — Macca aHanurta B npobe 6es yyeTta nonpasku;
E.ol — 9PPEKTNBHOCTL ynasnusaHus;
V, — HecTabunbHOCTb YCTpOUCTBA oTOOpa Nnpob;

Sangl — CTabuUnbHOCTbL aHanuTa B npobe;

E .. — 3dPeKTUBHOCTb peakLmU/aKCTpaKkLnn.

11.3.2 CtabunbHOCTbL aHanNuUTa

CTabunbHOCTb aHanuta S, A0J1KHa ObITb YCTaHOBIEHa aKkcnepuMeHTanbHO ANA YCNOBUN XpaHeHNS
(Bpems, TeMnepaTtypa, okpyKatoLme ycnoBust), TUNUYHbIX ANa KOHKpeTHOW nabopaTtopun. AcnbiTaHna Heob-
X04MMO NMPOBOANTL NPU YPOBHE coAep’XaHUA aHanuTa, COOTBETCTBYIOLWEM KOHLUEHTpauun 3KBUBANEHTHOW
npedensHo gonyctumMmomy 3HadveHuto. INpu BpemerHn =0 n t = gomKkeH ObITb NpoaHanM3npoBaH psaa npob
(n > 6)B ycnoBUaAX NoBTopsaAeMocTun. laHHbIe MOMEHTLI BpeMeHU Npobbl cneayeT BelbupaTh cnyyYanHbiM obpa-
30M M3 MapTUn penpe3eHTaTUBHBLIX NPob, YTOOLI CBECTU K MUHUMYMY BO3MOXHbIE CUCTEMATUYECKNE U3MEHE-
HAA MacCCOBOM KOHLUEeHTpauun. Onsa npoBepkn CcTabunbHOCTU WUCMONb3YT [-kputepun CTblogeHTa
(ABYCTOPOHHUN KPUTEPUW, NPU YPOBHE O0OBEPUTENLHOMN BepoATHOCTU 95 %). HeonpegeneHHOCTL onpeaene-
HUASA CTAOUNBHOCTU COCTOUT U3 BKNAAOB, OOYCNOBNEHHBIX:

a) gecopbunen (cnyvyanHaa coctasnsitowast @ eKTMBHOCTU Aecopdbumnn);

L) rpagayunpoBKoU (CnydYamHaa cocTaBnsaowaga rpagynpoBKn);

C) NPeun3nOHHOCTbLIO, OTHOCSALLEUCHA K aHanMTU4YeCcKon npoueaype;

d) HeoaQHOPOAOHOCTbLIO NapTUK NPooO.

[1o cywlecTBY BKNag B HeonpeaeneHHocTb, 0OYCNoBNeEHHLIN onpegeneHnemM ctabunbHOCTN aHanuTa,
V)Ke BKIIOYEH B Apyrue BKnaabl B HeonpeaeneHHOCTb U HEeT HeObX0AMMOCTM ero yHYUThIBaTh.

11.3.3 IdheKTUBHOCTb peakLuUun/3aKkcTpakun

O PPeKTUBHOCTb peakLMU/aKCTpakL M coeanHeHnn E ., U ee HeonpeaeneHHOCTb ODbIYHO NONyYatoT Ha
OCHOBE MNOBTOPHLIX M3MEPEHNN aTTECTOBaHHbIX 0OpPAa3L OB CpaBHEHUA COeANHEHUSI UMK NpPoayKTa(oB) ero
peakunn. HeonpeaeneHHOCTb, 0OYCNOBNEHHYHO HENOMHOTON peakuMnU/aKeTpakumm Ans ypoBHA coaepXaHus
coeVNHeHUs, COOTBETCTBYIOLWLEro npeaenibHO AoNyCTUMOMY 3Ha4YeHUIo, BEIYUCNAKT No popMyne

2 2 2 — 2

URie  Umcrm - Smdet . (Mdet — MCRM) (14)
7 Jp— 2 )

Efe  ™Rrm det MERM

rAe U,crm — HeonpeaeneHHocTb aTTecTOBaHHOM Macchl CoeANHEeHNA B aTTecToBaHHOM obpasLe cpaBHe-
HNS;
McrpM — ATTECTOBaHHas Macca coefIMHEeHNS B aTTeCTOBaHHOM 0bpasLie CpaBHEHNS;

St det — CTaHOapTHOE OTKIIOHEeHWe cpeaHen Macchl, NoyYeHHOU Ha OCHOBE pe3ynbTaToB NOBTOPHbIX
N3MEePEHNN;

Myt — CpeaHsIs Macca, NoSlyYeHHas Ha OCHOBE pe3yribTaToB MOBTOPHLIX U3MEPEHUN.

[TocnegHum YneHom B popmyne (14), npeacrtasnsowmmMm cobon HeonpeaeneHHOCTb, 0OYCNOBNEHHYO
CUCTeEMaTUYECKUM CMeLleHNneM 3HaYeHUss U3MEepPeHHOW Macchl OT aTTeCTOBAHHOMO 3HAYeHUsA, MOXKHO npe-
Hebpeub, ecrnn cMeLleHne ABNAETCH CTaTUCTUYECKN HE3HAUYMMbBIM NMPU YPOBHE AOBEPUTENBHON BEPOATHOCTI
95 %. Ecnu cMmelleHne siBNsieTcs CTaTUCTUYECKU 3HAYMMbIM NPU YPOBHE A0BEPUTENBHON BEPOATHOCTU 95 %,
TO BBOAOSAT MOMpaBkKy.

Ecnun aTtTecTtoBaHHOMo 06pa3ua CpaBHEHWUA HET B HallM4A, TO Cliegyertr UCNOoJIb30BdTb MaTEepiAadll HAal-
BbICLUETO METPOJIOTMHECKOTIO Ka4eCTBa.
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11.3.4 HeucnpaBneHHaa Macca aHanuTa
HeonpeageneHHOCTb HeEUCNPaBNEHHOW MacChl aHannMTa obycnoBneHa;

a) HeonpeaeneHHOCTbId MaCCOBOW KOHUEHTpauunm coeguHEeHUs B UCNONb3yeMbIX rpaayupoOBOYHbIX
cTaHOapTHLIX obpa3suax;

b) HecCoOTBEeTCTBMEM rpaaynUpoOBOYHOro rpadpuka;

C) ApendoM BbIXOAHOIO CUrHana geTekropa Mexay rpagynpoBKaMi;
d) NpeuUnsnoHHOCTbLIO aHannaa;

e) CenekTUBHOCTLID XpoMaTorpadniueckon CUCTEMBI.

11.3.5 paaynpoBOUHbIe CTaHA4apPTHbIe 0Opa3ubl

HeonpeaeneHHOCTb MacCOBOW KOHUEHTpaLUun coegUHEHNS B UCNOMb3YEMbIX TpadyUpOBOYHbBIX CTaH-
OapTHbIX obpasuax byaeTt 3aBUCETb OT TUNA rpagynmpoBoYHOro ctaHgapta. Ana rpagaynpoBoYHbIX cTaHaap-
THbIX 0OpasLoB, COCTOALWIMX W3 pPacTBOPOB CTaHAApPTHbIX OOpas3uoB B TOMyone WU aueToHUTpuUne,
HeonpeaeneHHoCTb byaeT cknagbiBaTbCA U3 CNeayoLWnX BKITaaoB.

11.3.5.1 HnuctoTta usoumaHaTa, M3BeCTHad U3 CONPOBOAUTENIbHOW AOKYMeHTauun npousBoauTend,
0DbIYHO NPUBOANTCHA KaK MUHUMAaNbHBLIN YPOBEHb YACTOTLI W, Bblpa)XeHHbIN B NPOoLeHTaxXx MacCoBOW O0NMMN,
3ajaHHbI onpeaeneHHbIM YACoOM NnMbo rpaHnuen nHtepeana, T. e. w =99 % nunn w >99 %. Ecnn w = 99 %,
TO OTHOCUTENbHAs! HeonpeaeneHHOCTb, 0bycnoBneHHasa Hanndmem npumeceind, sagaetcs kak (100 — w) %:;
ecn w =99 %, TO OTHOCUTENbLHYIO HeonpeaeneHHOCTb MOXHO OUEHUTL, nonaragd Hanndyme paBHOMEPHOro
pacnpegeneHusa, no ggopmyne

(100 — w)?

Z _
“w T,

(15)

11.3.5.2 HeonpegeneHHOCTU B3BELUMBAHNI BELWECTB U PAaCTBOPOB, T. €. NOrPEeLUHOCTb UCMONb3YEeMbIX
BecoB. [1pn nony4yeHun pe3ynbTaToB NO Pa3HOCTU B3BeLUMBaHWUIW BKaa HeonpeaefieHHOCTU pe3yfbTaToB
B3BELLUNBaHNA 0ObIYHO BbIMMCAAOT No dopmMyne

2 a2
Useigh = “Upar (16)

rAe Uy, — MOTPELLHOCTb NCMOMb3YEeMbIX BECOB.

11.3.6 HecooTBeTcTBUE rpagynpoBOYHOU (hYHKLUUN

HeonpeaeneHHoOCTb, 06YCNOBNEHHY0 HECOOTBETCTBNUEM IPagynpoBOYHON PYHKLUN Uy Ag, BBIYUCTIAIOT
ONs1 COOTBETCTBYIOLLEN MACCOBOW KOHLIEHTpaLUWMW (COOTBETCTBYIOLLEN Macce aHanuTta, oTobpaHHOW npu
npeagenbHOM 3Ha4YeHUU KOHLUeHTpauun) Ha OCHOBE OTHOCUTENbHLIX pasHOCTen ANng rpagaynpoBoYHON PYHK-
LMK, NONy4YeHHOU MeToA0M JNTIMHEeUHOW perpeccum ¢ HauMeHbLlMMI KBagpaTtaMun, B3BelleHHbIMA MO KOHLIeH-
Tpauum aHanuTa B rpagynpoBOYHOM cTaHaapTHOM obpasue, no popmyne

2
2 _ (mregr _mstd) _ R2 (17)
LOF m 2 rel’

sta

U

rA€ Mpeqr — MaccaaHanuTa, BblYMCIIeHHas No ypaBHeHUIo TMHeNHON perpeccii, Npu ypoBHe KOHLLeHTpaLnm
rpaaynpoBOYHOrO cTaHgapTHOro obpasuya, Handonee TOYHO COOTBETCTRYIOLWEN Macce aHanmTa
B Npobe npu npeneribHOM 3Ha4YeHUN KOHLUEHTpauunu;
M4 — MaCCdad dHalliTd, MNpUCyTCTBYROWEro B COOTBETCTIBYHOWWEM TPadynpoOBOHHOM CTaHAOAPTHOM
obpasue;
R.o| — OTHOCUTENbHasA pa3HOCTb AN 3a4aHHOro YpPOBHA MacCOBOW KOHLEHTpauun.
[TpunmeyaHwmne—HecooTBETCTBME MPagynpoBOHHON (PYHKUMKM OyOEeT BHOCUTL BKNaA4 B HEONPEAENneHHOCTD,

0OYCNOBMEHHYIO HEMOMHOTOWN SKCTPaKUMN UMK peakuumn, ecnm 3pPeKTMBHOCTb PpeakLUNN/3KCTPaKLMK 3HAYUTENBHO OTNNYa-
eTca oT 1. B aTom cnyyae HezaBucumo oT Toro, bbina nu BBeAeHa nonpaBka Ha HENOMHOTY PeakuMn/3KCTPaKLUM, HEONpe-

ACIeHHOCTb, O6yCJ'IOBJ'I8HHaFI HECOOTBETCTBUEM rpaﬂympOBOquﬁ beHI{LI,MM, HE HYXXHO YHUTbIBaATb MNpU OUeHKe Heorlpeae-
NEeHHOCTW.

11.3.7 Opeunud BLIXOAHOIo CUrHana geTtekropa

HeonpeaeneHHocTb, obycnoBneHHast ApendoM BbIXOAHOrO cUrHana getekropa, Ugnus MOXHO OLEHNTb
Ha OCHOBE OTHOCUTESbHbIX PA3HOCTEN BbIXOAHbBIX CUTHAMOB MeXAy nocrnegoBaTeflbHbIMU rpagynpoBKamMu no

dopmyne
17
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5 (y — 1) (18)

us .., = ,
it 12[(r, + 1, 1)/ 2]

rae r, — BbIXOAHOW CUrHan geTekropa r, Ipyu N-M aHanunse rpagynpoBOYHOro cTaHgapTHoOro obpasua, Hanbo-
fiee TOYHO COOTBETCTBYIOLLEM Macce CoeJUHEHUSI NPKU ero npeaenbHoOM coaepXXaHun B npobde;
r, _ 4 — BbIXOAHOW CUrHan aeTekropa rnpunpeabigyem (n—1)-MaHanuse rpagyMpoBOYHOIo CTaHAapTHOrOo
obpasua, Hanbornee TOHYHO COOTBETCTBYOLLEM Macce CoOeAMHEH NS NMPU ero npeaenbHOM coaepKa-
HAWX B Npobe.

11.3.8 llpeun3noHHOCTL aHanuaa

HeonpeaeneHHoCTb, 0bycnoBneHHaa HeJoCTaTOYMHOW NPEeLn3UOHHOCTLIO aHanusa, U, onpeaenawoT
1pOBeAEHNEM aHanMs3a rpagynpoBOYHbIX CTaHOapTHLIX 00pas3LOB OAQHOMO M TOro XXe cocTaBa B YCMNOBUSAX
1OBTOPAEMOCTUN. HeobxoanMmo NpoBeCTM He MeHee LLIECTM NOBTOPHLIX aHanM30B. HeonpeaeneHHOCTb BbIYAC-
NnalT No gopmyne

U2 _ Saznal (19)
I Fz )

A€ S,na — CTaHAAPTHOE OTKIOHEHUE BbIXOAHBIX CUrHanoB Npu NoBTOPHbLIX aHanM3ax;
r — cpeaHee 3Ha4vYeHMe BbIXOOQHOMo cuUrHana.
[Tpn oueHKke HeonpedeNneHHOCTU AaHHLIM BKNaa yXe BKMHOYeH BO BKMagbl B HeonpeaeneHHOCTb Npu

onpeaeneHnn 3P eKTUBHOCTU AecopbLUM U HET HEOBXOAUMOCTU €ro y4nThbiBaTb.

11.3.9 CenekTUBHOCTbL aHanu3a

Mcnonb3ayemas cuctema pasgeneHust (konoHka ana B3XKX, rpagneHTHaa nporpamMmma) AomkHa ObITh
ONTUMU3UPOBaHaA ANA CBedeHUA K MUHUMYMY HeornpeaeneHHOCTU, oObycnoBleHHOU (HesamMeYyeHHbIM)
COBMECTHbIM 3/HOUPOBaHMEM MOTeHUManbHbIX Mellarwmx BelwecTB. PaspelleHne uUcnonbsyemon BOXKX
cnuctemMbl R BbIMUCNAOT No hopMmyne

R = AL (20)
085(banal + bj)

rae Al — pasHOCTb BpeMeHU yaepXXnBaHUda aHanuta U MellaroLlero BeLwecTsa, C;
b,nq) — WMPUHA NMNKa aHanuTa Ha NonyBbICOTE, C;

bi — WP WHA INMMKa MeLUalLWero BelweCTBa Ha NMoJ1yBblCOTE, C.

[na cooTBeTCTBUSA TPpebOBaHUAM HaCToALWEro ctaHaaptTa R A0MMKHO ObITb MeHblue 1. B aTom cny4vae
MaKkCUManbHas HeonpeaeneHHOoCTb, 0byCnoBNeHHasi COBMECTHbIM 3MloUpoBaHMeM, coctasndeTr 2,5 %.
THNMYHbIXM BKNaa B HeonpeaeneHHocTb cocTaBUT = 0,7 %.

11.3.10 CymmapHana HeonpeneneHHOCTb UBMepPeHUA Macchbl aHanuTa

[TpBegeHHbIE Bbllle BKMadbl B HeonpegeneHHOCTb obbeguHAT U HeonpeaeneHHOCTb U3MepeHUs
MacCbl aHanuUTa U, ana (MCKIHOYaa HeonpeaeneHHOCTb, 0OYCNOBNEHHYI0 HeaoCTaTouHOU NPeLN3NOHHOCTLIO)
BbIYUCNAT No oopmyne

2 2
Umanal _ Yestd 4 ;,2 2 2 (21)
2~ 2 " HYioF T Yaritt T Yser

Manal Cstd

rae U.etq— HeonpeaeneHHoCTb MacCOBOW KOHLUEHTpauuM rpagyyvpoBOYHbLIX CTaHAapTHbLIX 0bpasuoB
(cMm. 11.3.5);
U o — HeornpegeneHHocTb, 00ycnoBneHHaad  HeCOOTBETCTBMEM  rpagyvMpoBOYHOU  PYHKLUA
(cM. 11.3.6);
Uynst — HeonpeaeneHHocTb, 0bycnoBneHHasa gpendom BbIXOAHOro curHana getekropa (cm. 11.3.7);
Uy, — HeonpeaeneHHOCTb CenekTUBHOCTN aHanusa (cm. 11.3.9).

11.3.11 CymmapHaa HeonpeneneHHOCTb USMEPEHUA Macchbl aHanuTa B nNpobe
Bknagbl B HeonpeaeneHHoCTb, npueegeHHble B 11.3.2—11.3.9, ob6beaUHAIOT U HeonpeaeneHHOCTb
N3MepeHNsa Macchl aHanuTa B Npobe Bo3ayxa BbIYUCAOT Mo popmyne

2 2 2

Umsam _ Ymanal . U/ (22)
2 2 | 2

Mgam Manal Er/e
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11.4 Macca aHanuTta B XonocTtoun npobe, otobpaHHON B YCNOBUAX NPUMEHEeHUA

Maccy aHanuTa B X0nocTon npobe, oTobpaHHON B YCIIOBUAX NPUMEHEHUSR, My 4, ONIPEAENA0T NpoBe-
OeHneM aHanunsa psiga XonocCThIX NPpob B yCNOBUSAX NOBTOPAEMOCTU, HEOOX0ANMMO NPOBECTU HEe MEeHee LLIECTU
NOBTOPHLIX aHanNM3oB. HeonpeaeneHHOCTb BIYUCAT C UCMONb30oBaHUEM rpagyUpoBOYHOU PYHKLIMK, 3KC-
TPanoIMPOBaHHOM B TOUKY, COOTBETCTBYIOLLYIO YPOBHIO NOKasaHWN XONOCTOW Npodkl, no gpopmyne

2
2 — Shlank (23)
mblank bblank

U

A€ Spiank — CTaHAaPTHOE OTKITOHEHWE Pe3yNbTaToB NMOBTOPHbLIX aHanM30B XOTOCThIX NMpoo;
Bpiank — YTNOBOWU KOSMPPULMEHT rpagynpoBOYHOIo rpadunka, SKCTpanonpoBaHHOMo K YPOBHHKO XOOCThIX
NoKasaHWU B YCITOBUAX NPUMEHEHNS.

Ecnu nokasaHue xonocToro onbiTa B TPW pasa MeHblUe YPOBHS LWYMOB eTeKTopa Npyu BpeMeHu yaep-
XXNBaHNSA aHannTa, TO YPOBEHb XONOCThLIX NoKasaHWM 1 ero HeonpeaeneHHoCTb cneayeT BblYUCNATb Ha OCHO-
BE YPOBHA LWYMOB [eTeKkTopa C WCMOoMb30BaHWEM rpagyupoBOYHON OYHKLUUWM MPU HYNEBOM BbIXOQHOM
cUrHane, B NpeanosioXXeHnn o ero HopmMarnbHoOM pacnpegeneHnuy, no dopmynam:

_ 3!"0 (24)
m ,
blank Zbo

2 _9rf (25)
Yblank 19

rAe ro — YPOBEHb LUYMOB;
by — YrnoBoOW KO3 MPULINEHT rpagynpoBOYHON PYHKLMN NPU HYNEBOM BbIXOAHOM CUrHane.

11.5 MexnabopaTopHble BKNaabl B HeonpeaeneHHOCTb

PasHble nabopaTopun MOTyT He orpaHU4YMBaTbLCA npoueaypamMmu, npyuseaeHHbIMN Bhille, a UCMNOSb30-
BaTb pasnuyHble nogxoabl. OKoOHYaTeNbHble A0NONMHUTENbHbIE BKITaabl B HeonpeaeneHHOCTb MOXHO onpeae-
NMATb KONMMYECTBEHHO NpoBedeHMeM MexXnabopaTopHbIX CMYeHU, NMOMNHOCTLIO OXBaThiBAOLWMX MEeTOAMKY
BbINONTHEHUA N3MepeHNI, BKIoYasa oToop U aHanus npod. MexnadopaTtopHble CMYEeHUS A0 KHBbI ObITh Opra-
HU3oBaHbl B cooTBeTCcTBUM ¢ NCO 5725-2 ¢ ncnonb3oBaHWeM BbIOOPOK AOCTAaTOYHON OQHOPOAHOCTU ONS
obecneveHna TOro, UTOOLI BKMNag B MeXnabopaTopHy HeonpeaeneHHOCTb, 00yCNoBNeHHbIM HeoAHOPOA-
HOCTbIO, ObINT HE3HAYUTENbHBLIM. ECNM Ha NpakTuKe 9Ta HeonpeaeneHHOCTb cocTaBndaeT < 2 %, TO ee cHUTarT
YOOBNETBOPUTESTBHOMN.

11.6 CymmapHana HeonpeneneHHOCTb

CyMMapHylo HeonpeaeneHHOCTb U3MepeHNs MacCOBOW KOHLLEHTpaL MK aHanuTa B npobe BO3ayXa Uaqam
nonydarotT obbegnMHeHNneM BKNaaoB B HeonpeaeneHHOCTb, BblMMCNEHHbIX No dpopmynam (12), (22) n (23) nnu
(25), Npn HeObXOAUMMOCTU NPUDaBNAA MexnabopaTopHyo HeonpeaeneHHOCT, No popmMmyne

2 .2 2 2 2 26
Upsam = Umsam + Yppiank uVsam, sp T UpL: (26)

rae U, — MexnabopaTopHbIA BKNaa B HeonpeaeneHHOoCTb.

11.7 PacwupeHHana HeonpeneneHHOCTL

PaclwunpeHHyo HeonpeaeneHHOCTb Pgay 419 YPOBHA AOBEpPUTENbHON BEPOATHOCTU 95 % nony4vatoT

YMHOXEHUEM U o, HA KOSPPULIMEHT OXBaTa 2.

12 CTaONbHOCTDL

YCTaHOBMNEHO, YTO U30LUMaHaTHbIE NPOU3BoAHbIE MoYeBUHBI (MP-npon3soaHble) ocTanTCs CTabUNbHBI-
MW B TeYEHWUEe HEeCKOMbKUX NeT Npu XpaHeHn B MOPO3UbHOW Kamepe. [laHHble Mo cTabUnbHOCTU PUNLTPOB U
PAcTBOPOB (Ha OCHOBE ToNyona U aueToHUTpunNa) npmeeaeHbl B 5.95.
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13 NpoTokon namepeHun

[TpoTOKON N3MepeHUN AOIMKeH codepXaTb, N0 KpanHen mepe, cneayoLllyo MHQopMaLnio:
) NONHY naeHTudmnkauuno npobol;

) CCbIJIKY Ha HacTOoALWMU cTaHdapT UK Apyrov AoNONTHUTENbHbIN CTaHOAapT;

) MEeCTO M NPOoAOIIKUTENBHOCTL 0TOOPa Npob, cbbemM 0TODPaHHOro BO3AyXAa;
)
)

o O T

aTMocdepHoe gaBneHune n temnepaTypy (Mpu HeobxoaAUMMOCTN);

pe3ynbTaT(bl) U3IMEPEHUS;

f) ntoBble HeOBbIYHBLIE ODCTOATENLCTBA, 3aMeYeHHbIE BO BPpEMS aHanm3a;

g) nobble 4eNCTBUSI, HE BKMHOYEHHbIE B HACTOSILLMA U CCbINOYHBLIE MeXayHapoaHble cTaHaapThl UM

paccMmaTpuBaeMble Kak HeobsisaTernbHbIe.

q»

14 KOHTpOnNb KavyecTBa

[Py NCNOMNb30BaHNM HACTOSALIEro cTaHAapTa YPOBEHb KOHTPOMS KavyecTBa pesynbTaToB U3MeEpeHni
[OIKEH BblTb COOTBETCTBYIOWMM. HacToATenbHO pekomeHayeTcs Bcem nabopatopusam, NpoBoasLL MM onpe-
nerneHne cogep>kaHns onacHbIX BELLLECTB B BO3AyXe paboyen 30Hbl, MPUHUMaTh y4acTue B NporpaMmme BHeLL-
Hel OLIeHKM KavyecTBa pesynbTaToB naMmepeHnin (Hanpumep, WASP1 [1]).

1) WASP — Workplace Analysis Scheme for Proficiency.
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[MpunoxeHwve A
(cnpaBo4HOe)

OnpepeneHue achcdekTUBHOCTU OTOOpa Npob

A.1 lNony4yeHne cTaHQApPTHOM NApPOBO3AYLLUHON CMECH

[Tpn ncnonb3oBaHUM TONBKO UMNUHXepPA 3P ekTMBHOCTL 0TBopa Npob (S0) Ans KaxXaoro onpeaensemMoro n3oum-
aHara crnegyet onpeaensite B Agnana3soHe 3Ha4YeHUW MacCOBOW KOHLUEHTPpaUuKn, XapakrepHom ans npobwl. [Ans Toro, 4to-
Obl oTOOpaTh M3ouMaHaTbl C COOTBETCTBYIOWEN MACCOBOW KOHUEHTpaUUeW, TemMnepaTtypon u BNAXHOCTbIO MNPW
HeobxoanmMmom BpeMeHn oTbopa npobbl n pacxoae, MOXHO UCNOMb30OBATb FEHEPATOP CTAHAAPTHLIX NAPOBO3AYLWHbIX CME-
cen. C nonydyeHHbiMM ans onpegeneHns 0 npobamun obpalalTcs Tak Xe, Kak ¢ peanbHbIMKU Npobamu (CM. BblLLE).
90 paBHa YacTHOMY OT AENEHNS Macchl (B MUINIUIrpamMmmax), U3Brne4eHHoOn N3 MMNHXepa, Ha BBEAEHHYIO Maccy (B MUJT-
nurpammax). Ecnn 30 B ycnosusix otbopa npob menee 0,75 (75 %), TO pe3ynbrart CHNTAOT HEAENCTBUTEIBbHbIM.

A.2 TpygHOCTM NPV NONMYHYEHUN NAPOBO3AYLWHbLIX CMeCen

Onsa dhopnonumepoB naounaHaTtoB NCMNONb30BaHWE reHepaTopa NapoBo3ayLWHbIX CMECEWN MPaKTUYECKUN HEBbIMOI-
HMUMO, TaK KaK 3T coeanHeHus B DONbLUMHCTBE CoOAepKaTcs B BUAE CMECEN B3BELLEHHbIX YacTUL, U NapoB Npu NpeacTaB-
NALWNUX NHTEPEC KOHUEHTPpauusxX. Takxe TPyaHO TOYHO NPUroTOBUTh CTABUNBHYIC CTAHAAPTHYHO NApOBO34YLWLHYIHO CMECH
anst MoHomMmepoB. OBbIMHO NONy4YeHHbIE 3HAYEHUSA MACCOBOW KOHUEHTPAaUUM HUXe pacyeTHbIX 3HavYeHun Ha 20 %—30 %
n3-3a agcopounm MOHOMEPOB HA MOBEPXHOCTU annapaTtypbl, NO3ITOMY AnNs DONbLWMHCTBA U3MEPUTENBHbLIX 3a4a4 CUnTa-
loT 30 paBHou 1,0 Kak 4N MOHOMEPOB, TaK U AN NoJIMMEpPOB.
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[MpnnoxeHnve B
(cnpaBo4HoOe€)

NaHHbIe, UCNONb30BaHHbIe ANA OL,eHKU HeonpeaeneHHOCTI

Tabnwuya B.1— OueHka HeonpeaeneHHOCTH

Asoumanar® Desmodur | Suprasec Suprasec | Desmodur Aldrich Desmodur | Desmodur
H : 5030 2234 N3300 4158006 T80 N3390

HeonpeaeneHHoCcTb 0bbema npodb

Ob6Bbem nNpobbl 5 % — Hanxygwum pesynbetat N3MepeHus

[ pagyvnpoBKa pacxogomepa B meTtponormyecknx xapakrepuctukax HSLY) ans pacxogomepor npueegeH
nonyck + 8 (BHyTpeHHsis npoueaypa HSLY SCP2)-001); norpewHOCTb pacxoao-
MEPOB, NCMONMb3yEMbIX ANA KOHTPOMNA pacxoia HacoCoB, HE BbiIXoauna 3a npeae-
Nbl AaHHOro A0NycKa; 3Ha4YeHne 8 BbINo NPUHATO 3a HAaNXyALWNKW criyvan

Pasbpoc pacxogomepa

Bpems otbopa npob 15 MUH (MMNnHXepP/PunbTp) nnn 8 MuH (HbunbTp) £ 6 € NO CEKYHAOMEPY, NONY-
yaeTcs HeonpeageneHHocTb 1 % (duneTp) nnm 0,5 % (Mmnnnuxep/duneTp)

Temnepartypa 1 % — oueHeHHas

[laBneHune 1 % — oueHeHHas

HeonpeaeneHHOCTb onpeaeneHHoOU Macchl aHanuTa

Macca ananuTta OnpeaeneHa ¢ NCNONb3OBAHMEM 3HAYEHNN OTHOCUTENBHOIO CTaH- [9]
naptHoro otknoHenuns (RSD3) B npouenTax [7]
CTabunbHOCTb CtaHpapTHble obpasubl TBepabiX MP-npomn3BogHbiX cTabunbHbl HE MeHee
10 ner.
1 % Aansa pacTtBOpoOB (onpeaeneHo BO BpeMsA npoueayp rpagynposkm HSL, ~ 6
MECSILIEB).
9 % nns dunbTpoB (27 anen) [9].
SOPEKTUBHOCTb peakumnmn/ OnpeaeneHa ¢ NCNONb30BaHWEM 3HAYEHUN 3PDHEKTUBHOCTUN U3- [9]
3KCTpaKUnm BI1e4YeHns B npoueHTax [7]
Macca naounaHara B rpagynpo- 0,1 % ansa MeTporiorMyYecknx XapakTepucTuk BECOB (BHYTPEHHAA npoueaypa
BOYHbIX CTaHAapPTHbIX oBpa3suax HSLT SCP2)-002); ctaHaapTHble 06pasubl, MCNOoNb3yeMble NPy aHanmae, 06bI4HO

NMeoT YncToTy bonee 99 %

HecooTtBeTCcTBUE rpagynpoBOY- 5 % — Hamxyguwee 3HadeHne ana 9X1
HOro rpaguka

Hpend 5 % — Hanxygluee 3Ha4veHue; HOBYIO rpagynpoBKy NMPOBOAAT ANA KaXO0un ce-
pun Npo6, ANA NPOBEPKN rPaayNPOBKN aHaANN3NPYIIOT KOHTPOIbHbIE NPOOLI Nocne
kaxkabix 10 npob nnu kaxkable 4

[1lpeyun3anoHHOCTL 12 % — paccunTaHo no gaHHbiM HSL WASPY):; wecTtb nabopaHTOB-aHaNUTK-
KOB, 2 cnctembl BOXKX: 29 yuknos, 4 ounbtpa ¢ MDI 3a umkn

CeneKkTMBHOCTb Xpomartorpadunm HesHaunTenbHa — npoueaypbl naeHTudukaumm nMKoB cMm. [1]

Heon peaelieHHOCTb XOJ10CTOro 3Ha4veHuH

XONOCTON ONbIT HesHaunTenbHo — 10 Npu onpeaeneHnn MaccoBOW KOHUEHTpaLun nsoumna-
HaTa B XONTOCTOM OnbITe coctasunu (ans n = 6) npudnuantensHo 0,004 mkr/n

HeonpeaeneHHOCTb MNPV NPOBEAEHUN MEXKNAbopaTOPHbIX CIINMYEHUNIA

MexnabopatopHble CrUM4YeHUs 12 % — paccuutaHo no gaHHbiMm WASP4) (Bce naGopatopum-y4acTHUKK),
19 naboparopun/27 LUMKNOB

) CoepuHenunsa Desmodur, Suprasec v Aldrich saBnsiloTes npumepamm NPoayKLMK, BbINyCKaemMon cepuinHo. [aH-
Has HpoOpMaunsa npueBeaeHa ans yaobcTea Nonb3oBaTeENEN HACTOSLWEND CTaHAaPTa U HE SIBNSETCSH PEKNamMmon AaHHOW

npoaykummn co ctopoHbl VCO.

1) HSL — Health and Safety Laboratory.

2) SCP — Standard Control Procedure.

3) RSD — Relative Standard Deviation.

4) WASP — Workplace Analysis Scheme for Proficiency.
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CyMmmapHble HeonpeaeneHHOCTU ANl KOHKPEeTHbIX M30LUaHATOB

Tadbnwmua C.1—Bb

HYNCITEeHHblE CYMMapPHble HEONpeaelleHHOCTU AJ1H KOHKPETHbLIX N30UNaHaTOB

MpnnoxeHwne C
(cnpaBo4HOe€)

[OCT P UCO 16702—2008

y CopoepxaHue
Asounanar® YcTponcTteo oT6opa COenUHEHNs BO CymmapHas PaclunpeHHas
npob HeonpeaeneHHOCTb HEeONPeaeneHHOCTL
BBOJMMOM pPacTBOpE

2 23,8 47,7

MMnnHxep 1 26,9 53,8

Nnvc punbTp 0.5 21 4 428

051 28!1 56,1

Desmodur H » " e
UNbTP

0,5 23,4 46,8

051 30!1 60,3

Z 29,0 58,0

VIMNVHXep 1 38,6 77,2

Nrc PpunbTp 0.5 38.0 76.0

051 2653 52,6

Suprasec 5030 » - -
UNbTP

055 24!7 49,5

051 33!1 66,3

2 21,1 42,2

NMnnHxep 1 22,5 44.9

Nrc PunbTp 0.5 21 5 429

051 26!3 52,6

Suprasec 2234 5 o —
UNbTP

0,5 29,3 58,6

051 39!8 79,6

2 31,7 63,5

MMnnHxep 1 21,7 55,5

NIoC PUNbTP 0.5 23 6 47 3

051 43!5 87,1

Desmodur N3300 5 e —
UNbTP

055 25!7 51 ,4

O’1 27!2 54,4
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Okonyadue mabnuusi C.1

CopnepxaHue

AsoLmanard YeTpouceteo oTbopa COCHUHEHS BO CymmapHas PaclwimnpeHHas
) pob . HeonpeaeneHHOCTh HeonpeaeneHHOCTh
BBOAUMOM PacTBOpE

2 23,6 47,3

NmMnurxep 1 21,6 43,3

Nnec PUNbTP 0.5 30.9 517

0,1 27,1 54,3

Aldrich 415806 » " -
NNbTP

O’S 2650 52,0

0’1 32!5 65,0

Z 24,3 48,5

MIMNVHXep 1 23,6 47,2

nnc PunbTp 0.5 24, 482

0,1 25,2 50,4

Desmodur T80 ; s -
NNbTP

0’5 23!9 47,9

0,1 24,0 48,0

2 23,0 46,1

MmnunHxep 1 24,4 48.8

Noc PUnbTp 0.5 29.0 56.0

0,1 36,0 72,0

Desmodur N3390 , " e
NNbTP

0’5 27!7 53,4

O’1 27!6 55,2

a) CoepuHennst Desmodur, Suprasec u Aldrich sBnsitoTcss npumepamm NnpogyKUmm, BeilMyckaemon cepuiiHo. [laH-

Has HpoOpMaunsa npueBeaeHa ans yaobcTea Nonb3oBaTeENEN HACTOSLWEND CTaHAaPTa U HE SIBNSETCSH PEKNamMmon AaHHOW
npoaykummn co ctopoHbl VCO.
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NpunoxeHnue D
(cnpaBouyHoOE)

XpomaTorpammbl npod

1 6,44
0,007

0,006
0,005
0,004
0,003
0,002

0,001 . 20,62 24 62
0,000

T T T [ T T T T [ T T T T [ T T T T [ T T T T ] T -
0 5 10 15 20 25 30 iR, MKMH

200

100

-

| -
5 10 15 20 25 30 fg, MMH

1 — XpomaTtorpamma, nonydeHHasa Ha YBUL; 2 — xpomaTtorpamma, nony4veHHasa Ha OXI; A — Y®-nornoweHue npu AnUHE BOJHbI
242 Hm; S — curHan OX[; i — BpemaA yaep>XuBaHUA

XpomaTtorpaMmma Ha 9X[ (2) npeactaenset cobon pesynbTaT aHanuaa pacTBopa U3oumMaHaToB C MacCOBOWU KOH-
LeHTpauuen npubnusutenoHo 0,5 mkr/mn. Xpomatorpamma Ha YBUL (7) 6bina nony4yeHa B ycnoBusix bonee meaneHHoro
XpomartorpacdupoBaHuss Anst npobbl ¢ ©onee BbLICOKOM MaAcCCOBOUM KOHUEHTpauuen usoynaHatoB (NpuOnusnTenbHO
5 MKr/mn}), 4ToBbl NOAYYNTL YMCTBIN YP-cnekTp Ansa obnerdeHna naeHTudukKaumm nNnMKoB COOTBETCTBYIOLLIMX M30LIMAHA-
Tam U gpyrum coeguHeHusiM (CM. pucyHok D.2).

PucyHok D.1 — XpomaTtorpammbl ansa nonumepos HDI (Desmodur N 3300), nonyveHHble Ha OX v YBU
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205,5 1 210,2 < 3

rm T T T T T T T [ T T 1T 1 ™
220 300 A, HM 220 300 A, HM 220 300 A, HM

1, 2 — n3oumnaHathl (fg = 6,44 120,62 COOTBETCTBEHHO); 3 — Apyroe coeauHeHue, (g = 24,62); A — ONWHa BOJHbI; [ — BpeMs yaepXKu-
BaHUS

PucyHok D.2 — Yvyactok Y®-cnekTpa gna nonumepos HDI (Desmodur N 3300)
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1
: S
0.3 L) M~
0,2
0,1
QD
5 IR Pe [ |2eg No = 9 D
< o le 2 < A} 0
0
0 5 10 15 20 tg, MyH
S, mB P
1000
O
0
©
500 ~
Q0
.
h‘-n
LD LD
O
NS e
c© bl
0
S 10 15 20 fn, MUH

1 — xpomarorpamma nonyy4eHHaa Ha YBW]; 2 — xpomaTtorpamma nonyyveHHas Ha OX; A — Y®P-nornouweHue npu AsIMHe BONHbI 242 HM;
S — curHan 9X[; ir — BpemMA ygepXuBaHus

XpomaTtorpamma Ha X[ (2) bbina nonyvyeHa 4ns pacTteopa n3oLuuaHaTtoB ¢ MACCOBOW KOHLIeHTpaLuen Nnpubnmau-
TenbHO 0,5 Mkr/mn. Xpomarorpamma Ha YBW] (7) 6b6ina nonyveHa npu Tex Xe ycrnoBusiX XxpomartorpacdupoBaHua Ans
npobbl ¢ bonee BbICOKOM MAaCCOBOM KOHUEHTpauuen nsoumaHaTtoB (NnpubnuanteneHo 50 Mkr/mn), Ytobbl NONYYUTb YUC-
Tbin YOP-cnekTp Ana obneryeHusa naeHTucpukaumm nUKOB, COOTBETCTBYIOLWUX U30LMaHaTaM U apyrum coeauHeHUsIM {(CM.
pucyHoK D.4). WaeHTudomkaumio npoBogunu nytem cnmyveHns ¢ ombnmorekon YO-cnekrpoB (N0 «opme» NuKoB, Nony-
YyeHHbIX Ha YBW) v nocneaywowero BbivMucneHunst otTHoweHus1 curdanos IXO/YBUA. 33X yctaHasnueatoT nocne YBUA,
NO3TOMY MUKW HA DX NoABAAITCA HEMHOIMO NO3Xe, YeM COOTBeTCTBYLWMe nukn Ha YBUL.

Pucynok D.3 — XpomaTtorpammbl gnsi nonumepos MDI (Suprasec 5030), nonyyeHHble Ha YBAL n 99X
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1 2 3 4 %)
212 5 250,2

247.,8

220 300 A, Hm 220 300 A, Hum 220 300 A, Hm 220 300 A, Hm 220 300 A, Hm

6 8 9 10
247.8

220 300 A, Hm 220 300 A, Hm 220 300 A, Hm 220 300 A,Hm 220 300 A, Hm

14 15
| 250,2 |
247 8

220 300 A, Hm 220 300 A,Hm 220 300 A, Hm 220 300 A, Hm 220 300 A, Hm

11 . 12 13

1,3, 6, 8, 10, 14, 15 — ppymve coeaguHenuns (I = 3,14;4,79;6,58; 8,18; 9,26; 14,42 n 16,50 MmuH cooTBETCTBEHHO); 2, 4 — MDI-MOHOMEpDI
(lr = 4,08 15,42 MmyH COOTBETCTBEHHO); §, 7, 9, 11, 12, 13 — n3oumanarsl (I = 5,88; 7,48; 8,78; 10,28; 10,851 13,21 MuH COOTBETCTBEH-
HO); A — ANWHa BOINHbI; [k — BpeMSA yaepKNBAHUS

PucyHok D.4 — Yvyactok Y®-cnekTpa ansa nonuMmepoB MDI (Suprasec 5030)
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A
= 1
| e}
0,02 ‘
| N
| -
D b
N
Te)
0,01
0
5 10 15 20 25 30 (fg, MKH
S, mB 2
1000
o
o)
0
<)
wn
& 0
500 o §
0
5 10 15 20 25 30 tR! MWH

1 — xpomaTtorpamma nonydeHHas Ha YBU]; 2 — xpomaTtorpamma nonydyeHHas Ha OXI; A — Y®-nornoweHue npu gnuHe BONHbl 242 Hm;
S — curHan 9X[; (R — Bpema yaepXmMBaHus

XpomaTtorpamma Ha DX (2) npeacraensaeTt cobon pesynbTaT aHanusa pacteopa U3oLuaHaToB C MACCOBOW KOH-
LeHTpauven npubnuantensHo 0,5 mkr/mn. Xpomartorpamma Ha YBUL (1) 6bina nonyyveHa npu TeX e YCNOBUAX XpPOMa-
TorpacupoBaHusa ansa npobbl ¢ 6onee BLICOKOM MAacCOBOW KOHLEHTpauMen naounaHaTtoB (NpudnusnutenbHO 5 MKr/mn),
yToObl NONYYUTL YNCTLIN YO-cnekTp Ana obneryeHUa naeHTuukaLm NMKOB COOTBETCTBYHOLLMX U3oUumaHaTam n Apyrum
coeamHeHnsaMm (cMm. pucyHok D.6). MaeHTndmkaumio npoBoaAUnM Tak XKe, Kak onucaHo Ana pucyHka D.3.

PucyHok D.5 — Xpomartorpammel ans nonumepos 2,4-TDI (Aldrich # 415806), nony4yeHHble Ha YBWL n 39X
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1 2 3 4
214,9

250 300 350 A, Hm 250 300 350 A, Hm 250 300 350 A, HMm 250 300 350 A, HM

1T — auetunupoBaHHbIM MP (fg = 1,90 MuH); 2 — usoumaHar (fg = 5,30 MuH); 3 — naoumaHar (fr = 6,08 MuH); 4 — gpyrme coeguUHeHUNN
(tr = 17,71 MUH); A — ONuUHAa BONHHI; i — BpeMs yaepXUBaHUA

PucyHok D.6 — Yvactok Y®-cnekrpa ansa nonumepos 2,4-TDI (Aldrich 415806)
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[MpnnoxeHwe E
(cnpaBo4HOe€)

CBefleHNA 0 COOTBETCTBMU HaLUOHaNbHbLIX cTaHaapToB Poccumnckon ®depepauum

Tadbnmnuya E.1

CCbINTOYHBLIM MeXAYHapOAHbIM AOKYMEHTaM

O003HaAYEHUE CChINOYHOro Obo3HavYeHne 1 HaMMEeHOBaHWE COOTBETCTBYIOLLEro HAUMOHANBHOro ctaHaapta POCCMUCKON
MEXOYHAPOOHOro craHgapra Gengepauun
NCO 5725-2:1994 [[OCT P NCO 5725-2—2002 To4vHOCTb (NPaBUbHOCTb U NPELUN3NOHHOCTL) Me-

TOOOB M pe3ynbTaTtoB namepeHnn. Hacrte 2. OCHOBHOM METO onpeaeneHus noBTo-
PAEMOCTU N BOCTIPON3BOANMOCTU CTAHAAPTHONo MeToga namepeHmnm

EH 1232:1992

*

* COOTBETCTBYHOLWMN HAUMOHANbBHbIN CTaHO4apT oTcyTcTBYET. 1O ero yreepXxgeHust pekomeHayeTcs UCnonb3o-
BaTb NepeBo Ha PYCCKUN A3bIK 4aHHOIO MeXayHapoaHoro craHgapTa. [lepesog 4aHHOIro MexxgyHapogHoro craHgapTra
HaxoauTcs B PeaepanbHOM MHDOPMALNOHHOM (POHAE TEXHUYECKUX pernameHToB U CTaHOJAPTOB.
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