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MpeaucnoBue

1 NOArOTOBNEH ABTOHOMHON HEKOMMep4yeckou opraHu3auuen «HayvHo-uccrneaoBaTenbCKuin
LEHTP KOHTPONsi M AMAarHOoCTUKM TexHudeckux cucrem» (AHO «HUL KO») Ha ocHoBe COOCTBEHHOro
AyTEHTUYHOro, NepeBoa Ha PYCCKMI A3blK CTaHAapTa, yKkasaHHOro B NyHKTe 4

2 BHECEH TexHu4eckum koMUTETOM NO CTaHaaptusauum TK 457 «KauecTtBo Bo3gyxax

3 YTBEP>KOEH W BBEJEH B AEVNCTBME lMpukasom denepansHOro areHTcTaa no TEXHUYECKOMY
perynmpoBaHuio U MeTponorumn ot 22 Hosdpsa 2013 r. Ne 1650-cT

4 Hacroswmii cTaH4apT UAeHTUYeH MexxayHapoaHomy cranaapty MCO 17736:2010 «Bosgyx pabo-
yeii 30HbI. OnpepeneHne M3OUMaHATOB B BO3dyXe C MPUMEHEHMEM yCTpoincTtBa oTtbopa npo6 ¢ AByMS
unbTpPamm 1 BbICOKOIPEKTUBHON XKUAKOCTHON xpomaTorpadum» (ISO 17736:2010 «Workplace air quality
— Determination of isocyanate in air using double-filter sampling device and analysis by high pressure liquid
chromatography»), IDT.

Mpn npuMeHeHMM HaCTOALWEero craHgapTa PEeKOMEeHAYeTCH WCMONb30BaTb BMECTO CCbINOYHbIX
MEeXOYHapOA4HbIX CTaHO4APTOB COOTBETCTBYIOLUME UM HaUMOHanbHblE cTaHaapTbl Poccuiickoin Pegepaumu,
CBEeAEeHNsI O KOTOPbLIX NPUBEAEHLI B AOMONMHUTENLHOM NPUINOXEHUN OA

5 BBEJIEH BINEPBbIE

6 MEPEU3OAHME. Hosbpb 2016 T.

lMpasuna npumeHeHUs HacmosAwle2o cmaHéapma ycmaHossieHbl 8 cmambe 26 ®edeparnbHoz20
3akoHa om 29 uioHsa 2015 e. Ne 162-03 « O cmardapmusayuu e Pocculickoli ®edepayuu». NHgopmayus 06
U3MEHEeHUsIX K HacmoswieMy cmaHO0apmy nybnukyemcsi 8 exe2o00HOM (1o cocmosiHuo Ha 1 sHeaps
mekKyuweeo eola) uHghopMayUOHHOM yKasamene «HauuoHanbHbie cmaHdapmbiy, a oguyuanbHbeili mekem
U3BMEHEHUL] U rnonpasoKk — 8 eXXeMeCs4YHOM UHOPMaUUOHHOM yKasamerne «HayuoHansHbie crnaHOapmbiy.
B cnysae nepecmompa (3ameHbl) unu  OmMMeEHbl Hacmosiueeo cmaHlapma coomeemcmeyiouee
yeedomneHue 6ydem onybnukogaHo 8 OnuxalieM 8blfyCKe eXeMeCsiHHO20 UHEHOPMaUUOHHO20
yKkasamensa «HauyuoHanbHbie cmaHdapmbly. Coomeemcemeyroujas uHgopmayus, yeeOoMNIeHUs U MeKCmbl
pasmewjaromes makxe 8 uHghopmMayuoHHol cucmeme obuwiez20 nosnb30eaHusi — Ha oguyuanbHoOM cailime
®edepanbHO20 azeHmemea o IMeXHUYEeCKOMY pezyrnuposaHulo u memposnoauu e cemu UHmepHem
(www.gost.ru).

© CrangaptuHdgopmM, 2016

Hacroswuin craHgapT He MOXET ObITb MOMHOCTLIO UMM YACTUYHO BOCMPOU3BELAEH, TUPAXKMPOBAH U
pacnpocTpaHeH B KayecTBe oduuManbHOrO usgaHua 0e3 paspeweHus PegepancHOro areHTCTBa Mo
TEXHUYECKOMY PETYITMPOBAHUIO U METPONOrnu
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BBepneHue

M3oumnaHaTbl — KOMMEPUYECKU BakHble XUMUKATbI, NPUMEHsIEMble B NPOM3BOACTBE MOSNUYPETAHOB.
MocneacTBmAa BO3AENCTBMSA U30LMAHATOB HA 340POBbE PAOOTHUKOB B HEKOTOPbIX MPOMbILLIIEHHBIX CEKTOpax
MOTYT BblpaXkaTbCsi B (pOpMe acTMbl, KOHTAKTHbIX AEPMATUTOB M annepruiecknx NHEBMOHUTOB, AaXKe NPpU UX
HWU3KMX YPOBHAX COAEPXKaHUS B BO3yXe paboyen 30HblI.

MockonbKy M3oumaHaTbl ABNAIOTCH BbICOKO PEaKUMOHHOCNOCOOHBIMU COEAUHEHUAMU, U NPeaenbHO
JONyCTUMbIE YPOBHU NPOPECCUOHANBHOrO BosgeicTeus’ B pabouen 30He O4YeHb Hu3kue, OTOOop M aHanu3
npo0 Ha cofepxaHue U3oLMaHaToB ABMAOTCS 0COBEHHO BaXKHBIMM.

MeToa, yCTaHOBNEHHbI B HACTOAWEM CTaHgapTe, OCHOBaH Ha CTaHAapTHOM MeToje,
pa3paboTaHHOM B Hay4HO-MCCNeaOBATENbCKOM WHCTUTYTE MPOMBILUMEHHON TUTMEHbl U BE30MacHOCTH
ropoga KeseGeka. OTOT MeTod MpuUMEHANcA B TedeHue 6Gonee 18 neT kak CTaHAApPTHbIA, O040OPEHHLIN
npaBUTENbLCTBOM 3TOM npoBuHUuK KaHagbl. C 1996 roga oH Obin BHeapeH B CLUA, Bpasunum n B
CoeaunHeHHoMm Koponesctee. lMocne roamyHoro uccnegosanusa (cM. [10]) metog Obin aganTupoBaH Ans
NPUMEHEHNa BOEHHO-BO3AYLWHbIMKM cunamu CLUA B kadectBe anbTepHaTuBbl metogy NIOSH 5521 ansa
oTbopa npo® MOHOMEPHBIX U30LMAHATOB (B HACTOSILLIEE BPEMS OTMEHEH).

B HacTosqLlee BpeMa MeTod NPMMEHAETCS B TaKUX NPOBUHUMAX KaHaabl, kak Anbbepta, BpuTtaHckas
Konymbuss m Ontapuo, a B CLUA, B wrare BawWHITOH — B Ka4yeCTBe METOAA, aTTECTOBAHHOIO Ansi
onpeaenenus TDI. OaHHbii MeTOA aHanu3a Obin BHEAPEH B TpMHaauaTtu nabopatopusix, Tpex — B KaHaae,
BocbMu — B CLUA 1 Mekcuke, ogHoi — B bpasunuu, 0g4HON — B COEAUHEHHOM KOPONeBCTBe. [aHHbIi MeToa
NPUMEHANCA B psAe CTpaH B TeYeHWe HEeCKONbKMX MneT, a TpuHaguaTb nabopartopuin perynspHo
y4acTBOBanNM B KPYroBbIX CAUYEHUSX ANA NOATBEPXAEHUS CBOEH KOMMETEHTHOCTHU.

MeTtog otbopa npo6 ¢ npumeHeHunem AByx (PunbTPOB Obln aTTECTOBaH ANA UCNOMb30BaHUA B
pasnuuHbiX paboumx 30Hax, CoAepXalumx U3oLuMaHaTbl, HaNpumep, rae OCYLIEeCTBNAETCA UX pacrbifieHne
(cm. [11]), a Takke npu NPOM3BOACTBE NeHomartepuanos. Ero Takke cpaBHMBanu ¢ Apyrumu Metogamu, npu
3TOM ObINM NONyYeHbl 9KBMBaNEHTHbIE pe3ynbTaTthl (cMm. [10]).

CyLUEeCTBYIOT Apyrue MeTofbl C NPUMEHEHMEM ABYX (PUNbLTPOB, HANPUMEpP YCTaHOBNEHHbIE B ASTM
D6561 (cm. [7]) 1 ASTM D6562 (cm. [8]) ana ot6opa npo6 HDI n B8 ASTM D5932 (cm. [9]) — ana ot6opa
npo6 TDI.

MCO obpallaeTt BHUMaHUE Ha TOT (PaKT, YTO TOUHOE COBMIOAEHNE COOTBETCTBUSA AAHHOMY JAOKYMEHTY
MOXET BKMIOYaTh UCMOMNb30BaAHME NATEHTA N0 ONMMCAHUIO YCTPOCTBa oTBopa Nnpob ¢ AByMSA punsTpamMm aAns
U30LMaHaToB.

" B Poccuiickoit depepauum JONYCTUMbIM  YPOBHAM NPOPecCUOHaNbLHOr0 BO3LEWCTBUSA COOTBETCTBYIOT
npefensHo fgonycTuMele koHueHTpauuu (MAOK).
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HAUWOHANBbHBIN CTAHQBAPT POCCUNCKOWN OEAEPALUM

BO3AYX PABOYEN 30HbI

Bo3sayx paboueit 30Hbl. OnpeageneHne U3oLMaHaTOB B BO3ZlyXe C NPMMEHeHUeM yCTpPoMCcTBa oTéopa
npo6 ¢ aBymsa bunbTpaMu U BbICOKOI(PPEKTUBHOM XNAKOCTHOU XpomMaTorpacdumn

Workplace air quality. Determination of isocyanate in air using double-filter sampling device and analysis by high
pressure liquid chromatography

Dara BBegeHna — 2014—12—01

1 O6nacTb npuMeHeHUs

Hacroawwi ctanaapt ycraHasnueaeT obLwme nonoXxeHus no oréopy um aHanu3y npob Ha coaepxaHue
M30LUMaHaTOB, NPUCYTCTBYIOLUMX B BUAE B3BELLEHHbLIX 4acTuly B Bo3ayxe pabodeit 30Hbl. Hacroswmi
CTaHAapT npefHasHayeH AnA OnNpeaeneHus pPasnUYHbIX OPraHUYEeckUX COEAMHEHUR, CcoaepXaLumx
OyHKLIMOHANbHbIE U30LMAHATHBIE TPYNNbI, B TOM YUCNE NPU KONUYECTBEHHOM ONpeaeneHun N3oumaHaTHbIX
MOHOMEPOB, MNOMUMMEPOB U POPNONMMEPOB, a TaKKe W30UMAHATOB B BMAE NApoB U aspo3oneil.
®pakynoHHbIi 0TOOp NPO6 BO3Ayxa NPOBOAAT C UCNONL3OBAHWMEM CErpernpylowero yCTponcTea, KoTopoe
obecneunBaeTr yCTaHOBMEHWE (DU3UYECKOTO COCTOSIHUA  ONMpEeAensemMoro u3ouuaHata B YCNOBUAX
npumeHerns. OfHako, B HEKOTOPbIX CAy4asX €MKOCTb TakKOro YCTPOMCTBA MOXET ObiTb OrpaHuyeHa,
Hanpumep, Koraa aspo3onu, cobpaHHble Ha NepBoM punbTpe, COCTOAT M3 CBOGOAHOTO MOHOMEPA, KOTOPbLIN
MUIpUpyeT Ha BTOPOM (hunbTp U 3aTeM KONMMYECTBEHHO ONpeAensaeTcs kak u3ouuaHaTt B napoobpasHoM
coctosiHuu. Metoauka, npuBefeHHas B HaCTOALEM CTaHAApTe, BKNIOYaeT onpeaeneHne apomMaTny4eckux
MOHOMepoB, TonyonauusouuaHata (TDI) u 4,4'-auusoumanatogucpenunmetana (MDI). K anudarudeckum
MOHOMEpPAaM, ONpeAensaeMbiM C NPUMEHEHUEM METOAUKU, OTHOCATCA u3ocopoHauusouymnarat (IPDI), 4,4'-
meTuneHouc-(umknorekcumu3souyunaHat (HMDI) u 1,6-rekcametunengumnsoumanat (HDI). Tawke metoauka
npUMeHUMa Ans onpeaeneHna U3oUMaHaTHbIX ONMromepos U opnonMmepos.

Metoa ot6opa npo6 ¢ npumeHeHnem AByX hUNbTPOB paspaboTaH Ans KpaTKOBPEMEHHOTO (15 MuH)
ot6opa npo6 opraHUYECKUX M30UMaHATOB B BO3ayxe paboyeit 30HbI NMPU NEPCOHANbHOM MOHUTOPUHrE
BO34EWCTBNA UNW MOHUTOPUHIE B ONpeaesieHHol 30He. OfHaKo, ecrn OXXugaeTcs, Yto BosaelncTene OyayT
OKasblBaTb M30LMAHATbI TOSILKO B NapoobpasHOM COCTOSIHUK, TO NMPOAOIMKUTENbHOCTL 0TOOpa NPo6 MoxeT
ObiTb yBenuyeHa A0 8 4. IMOCKONbKY MPOU3BOAHbLIE COEAMHEHWMW, YNOBMEHHBLIX HA UNBLTP, Nony4aloT
HenocpeaCTBEHHO nocne oTbopa npob B YCNOBUAX NMPUMEHEHUS, NMOTEPU M3OLMAHATHOTO aspo3ons u3-3a
€ro B3aMMOAEeNCTBUA C APYTUMU XUMWUYECKUMU COEAMHEHUAMM OyayT He3HauuTenbHbl, 3@ WCKMIOYEHMEM
O4YeHb ObICTPO pearvpylomx U30oUMaHaTHLIX CUCTEM, TakMX Kak neHa pacneinawowero MDI npu
NPUMEHeHNAX nonuypetaHa. MeToa usMepeHuii, yCTAHOBINEHHbIM B HACTOSAILLEM CTaHAApTe, NPUroAeH Ans
onpeaeneHus CoAepXaHus OpPraHMYecKkux WM3OLMAaHAaTOB, MPUCYTCTBYIOLLUX B BO3JAYXe B BUAE TBEPAbIX
yacTuy, B NepecyeTe Ha akBuBaneHTHoe cogepxaHue NCO-rpynn B guanasoHe ot 0,01 go 2,1 Mkr Ha
npoby, 4To COOTBETCTBYET NpubnuantensHo ot 0,67 ao 140 MKr/M® Ansi npo6bl 06beMom 15 n. 3HaueHue
coepXKaHus, COOTBETCTBYIOLLIEE TPAHULIE YKA3aHHOrO gmanasoﬂa, npubnu3nTeNLEHO B BOCEMb pa3 GonbLue
npeaensHoro noporosoro 3Hadewnst (MAK) B 5 mMnpa, YCTaHOBMEHHOrO ANsi MOHOMEPOB B HacToslLlee
BPEMSA MHOTMMU HaLMOHamNbHBIMU OPraHamu.

2 HopMaTUBHbIe CCbUIKU

B HacToOsILLEM CTaHaapTe MCMNONb30BaHbl HOPMATUBHbLIE CCbINKU HA CneaytoLme CTaHAAPThI:

MUCO 5725-2 TouHOCTb (NPaBWUNbHOCTb W MPELU3MOHHOCTb) METOAOB U PE3ynbTaTOB W3MEPEHWN.
YacTb 2. OCHOBHOW MeToA onpeaeneHus NoBTOPAEMOCTU U BOCNPOU3BOAMMOCTU CTaHAAPTHOro Meroda
namMepeHuin (BknYasa TexHuyeckyto nonpaeky 1:2002) [ISO 5725-2, Accuracy (trueness and precision) of
measurement methods and results — Part 2: Basic method for the determination of repeatability and
reproducibility of a standard measurement method]

EH 1232 Bosgyx paGoueit 30Hbl. [MoByautenu pacxoaa AnA WHAMBUAYyanbHoro oTtbopa npob
XUMUYECKMX areHToB (BellecTB). TpeGoBaHua u Metoabl ucnoitaHun (EN 1232, Workplace atmospheres —
Pumps for personal sampling of chemical agents — Requirements and test methods).

U3pgaHue ocpuumanbHoe
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MpumedyaHue— lNpy NONbIOBAHAN HACTOSALMM CTaHLapTOM Lenecoobpas3Ho npoBepuTb AeiicTBue
CCLINOYHBIX CTaH[apToB B MHAOPMaLMOHHON cucTeMe obLLero none3oBaHus — Ha oguumansHoM caTe PefepansHoro
areHTCTBa N0 TEXHWYECKOMY PEeryiMpoBaHWio U MeTponorum B cetu MHTEpHET unu no exerogHoMy MHEDOPMaLMOHHOMY
yKasaTtento «HauuoHanbHble cTaHAapThl», KOTOpbIA onyBnukoBaH Mo COCTOSHWIO Ha 1 AHBaps TeKyllero roga, v no
BbIMyCKam eXeMeCcs4HOoro MHMOopMaLMOHHOro yKkasaTens «HaunoHanbHsle cCTaHAapThi» 3a TeKyLwwuii rog. Ecnu 3samereH
CCbINIOYHbIA CTaHAapT, Ha KOTOpbIA AaHa HeAaTUpOBaHHAas CCblflka, TO PEeKOMEHAYeTCS WCMonb30BaTb ASWCTBYHOLLYHO
BEPCUIO 3TOrO cTaHfjapTa C y4eTOM BCEX BHECEHHbIX B Aa@HHYO BEPCUIO M3MEeHeHUA. Ecrn 3aMeHeH CCbiNouHbIiA
CTaHAapT, Ha KOTOPbLIA AaHa AaTupoBaHHas CCbifKa, TO PEeKOMEHAYETCS WCMOofb3oBaTb BEPCUIO 3TOro CTaHaapTa ¢
yKa3aHHbIM Bbllle rofoM YTBEpXAEeHWUs (NpuHATUS).Ecnu nocne yTBepXAeHWA HacTOsLLEero cTaHhapTa B CCbINIOYHbLINA
CTaHAapT, Ha KOTOPbLIN AaHa AaTUpoBaHHas CChiNKa, BHECEHO W3MEHeHWe, 3aTparusalollee MOnoXeHWe, Ha KoTopoe
fJaHa ccbinka, TO 3TO MONIOXEeHWe PEKOMEHAYETCSA MPUMeHsATb 6e3 yveTa AaHHOrO M3MeHeHUs. Ecnu cCblnouHbIi
CTaHAapT oTMeHeH 6e3 3aMeHbl, TO MOMOXEHWe, B KOTOPOM AaHa CCbINKa Ha Hero, PeKOMEHAYETCs NPUMEHATb B YacTy,
He 3aTparvBaloLeil 3Ty CCbiNKy. ECnu 3aMeHeH CChINoYHbIA CTaH[apT, Ha KOTOpbl AaHa AaTupoBaHHas ccbinka, To
peKkoMeHAyeTCs UCnonb3oBaTb BEPCUIO STOMO CTaH4apTa C yKadaHHbIM Bblle rofoM YTBEpXAeHUs (npuHaTus).Ecnn
rnocrne yTBepXAeHWS HacTOsALEero cTaHaapTa B CCbIMOYHbIA CTaHAapT, Ha KOTopbld AaHa AaTWpOBaHHas CCbinka,
BHECEHO W3MEeHeHWe, 3aTparvBalollee MOMOXEHWe, Ha KOTOpOe AaHa Ccbifka, TO 3TO MOMOXEHWe peKkoMeHgyeTtcs
npumeHsTs 6e3 yyeTa JaHHOTO M3MEHeHWs. Ecnu ccblfoyHbli cTanfapT oTMeHeH ©e3 3aMeHbl, TO MOofioXeHue, B
KOTOPOM AlaHa CChifika Ha Hero, peKOMeHAyeTcs MPUMEHSATb B YacTu, He 3aTparnBaroLLein 3Ty CChISKY.

3 OCHOBHbIE NONOXeHUs

M3mepeHHbIn 00beM BO3gyxa MNpPONycKaloT 4epe3 yCcTpoucTBo otGopa npo® ¢ ABymA cunbTpamu,
NepBbIi U3 KOTOPbLIX, U3rOTOBMEHHbIA U3 nonutetpadTopatunena (MTP3), ynasnueaeT aspo3onu, a 3atem
BTOPOW, U3rOTOBIMEHHbIN U3 CTEKIOBOSIOKHA U NPONUTAaHHbIN 9-(MeTunamnmHomeTun)aHatpayeHom (MAMA), —
napbl. N3oumnaHaTbl, NPUCYTCTBYIOLLME B BO34YyXe B BuAE adpo3ona, ynasnueatoT Ha unbtp us MTP3
W MOMNy4alT UX MNPOU3BOAHLIE HEMOCPEACTBEHHO nocne otéopa npo6 ¢ nomowbld 5 mMn pacTtBopa ¢
MacCOBOW KOHLeHTpauuen 1-(2-meTtokcucpeHunnunepasuia) (MP) 8 Tonyone 0,1 mr/mn.

Pacteopbl NpOU3BOAHLIX MOYEBUHbI HA OCHOBE MOHOMEPHBLIX M ONUIOMEPHbLIX WU30LUMaHaTOB
pasgensanTcs MeToaoM obpalleHHO-a3HON BbICOKOI(PEKTUBHOM XMAKOCTHON xpomaTtorpacdum (B3XKX).
MapooBbpasHble MOHOMEpPHLI aHanu3upyloT metoaom BIXKX ¢ nomowbio ynbtpaduonetrosoro (YO) u
dnyopecueHTHoro (PJ1) apetektopos. PNyopecCUEHTHbIN AETEKTOP NPUMEHSIOT B TOM Cry4vae, ecnu
coagepXaHue wusoumaHatoB cocraensieT MeHee 25% [MAK. Mpu ananuse metogom B3XKX ana
KONMMYECTBEHHOrO OMpeAeneHnst aspo3osiell MOHOMEPHBLIX U ONIMTOMEPHBLIX WU30LMaHaTOB NPUMEHSIIOT Y
OETeKTOp, a AnAa wuaeHTUdMKauMm — [AEeTEeKTop Ha OCHOBe AuogHoi Matpuupl. KonmuuyecrtBeHHoe
onpeaeneHne MOHOMEPHLIX M30LMaHATOB B BUAE a3pO30Niel OCYLUECTBMSIIOT HA OCHOBE CPaBHEHUSI C
COOTBETCTBYIOLUMM CTaHAapTHbIM 00pa3LioM MOHOMEPHOIo usoumMaHata. Obllee cogepxaHue U3oumaHaToB
B BO3JYXE BbLIMMCNAIOT MO CyMME BCEX MUKOB U3OLIMOHATHbLIX NMPOU3BOAHLIX, PACCUUTAHHBLIX KaK (PyHKLMA
NCO-rpynn. B HekoTOpbIx cAyyasix AN rpagyvpoBKM NPUMEHAIOT Npo0y TEeXHONOrM4yeckon CMmecu,
a pesynbTaThl NPEACTABNAIOT B €AUHMLIAX MACCOBOM KOHLIEHTPALMK.

Mpenoen KONMMYECTBEHHOrO onpeaeneHus Ans u3ouuaHarta, onpeaensiemoii kak 10s, rge s -
CTaHAApTHOE OTKMOHEHUE, BbluMCNeHHoe No 10 N3MEPEHUsIM, BLIMOMHEHHLIM ANs CTAHAAPTHOrO pacTeopa ¢
cofepXaHueM usouuaHara, 6rnmskumM K oxuaaemMomy npegeny oOHapy)KeHus, CocTaBnaeT NPUGNU3NTENbLHO
0,026, 0,029 u 0,036 mkr Ha npoby ans napoobpasHbix HDI, TDI u MDI coorBeTcTBeHHO. lMpeaen
Konu4yectseHHOro onpeaenenusn ansa HDI, TDI n MDI B Buae aspo3sons cocraensiet 0,031 mMkr Ha npo0y.

MpumevyaHue — lNpu onpegeneHun cogepxaHusi ONIMroMepHbIX U30LUaHaTOB B COOTBETCTBUW C HACTOSILLIMM
CTaHJapTOM ero BblpaxaloT Yepes dksuBaneHTHoe copepxaHue NCO-rpynn, ucrnonbsysi ko3dppUUMEHT oTkNUKa Mo
COOTBETCTBYHOLEMY MOHOMEPY ANS BbIMUCTIEHUS COAEPXKAHUS OTIUroMepa.

4 PeakTuBbl n Matepuanbl

[Py NpOBEAEHUM aHANK3a, ECNN HE YCTAHOBNEHO APYroe, UCNONb3YIOT TOMbKO XUMUYECKUe PeaKTUBbI
C U3BECTHOII KBaNUUKALMEii YNCTOTbI U TOMbKO AUCTURNUPOBAHHYIO UMM AEMUHEPANN3OBAHHYIO BOAY, UK
BOAY 9KBMBANIEHTHON YUCTOTBI.

4.1 Boga kBanudukauum ans BOKX" unu skeuBaneHTHomn YncTotbl.

4.2 1-(2-MeTokcudbenunynunepasud (MP) [CAS? Ne 35386-24-4] ¢ MmaccoBoi aoneii > 98 %.

"' B Poccuiickoit Pefepaumu 0603HaUEHNe CTENEHN YUCTOTHI «kBanudbukauun ana BMKX» cootseTcTByeT
o0603HaueHne «oc. Y., Ana xpomartorpacpun».

2 CAS - uncneHHbIi naeHTUPUKaTOp XUMUYECKUX COSAUHEHUR, NPUCBOEHHBIN XUMUYECKON pedepaTUBHO
cnyx6oi (Chemical Abstract Service).
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4.3 9-(MeTunamuHometumn)antpaueH (MAMA) [CAS Ne 73356-19-1] ¢ maccosoi goneun > 99 %.

4.4 YxcycHas kucnota neasHas [CAS Ne 64-19-7] ksanudukauum ana BOXKX.

4.5 VYkcycHbin aHrmapuag [CAS Ne 108-24-7], arTectoBaHHbIM AMEPUKAHCKUM  XMMUYECKUM
06114ecTBOM" UNN IKBUBANEHTHOI YUCTOTbI.

4.6 Tpuatunamu [CAS Ne 121-44-8] ¢ maccoBon gonen > 98 %, aTTeCTOBaHHbIN METOAOM rasoBow
xpomatorpacuu (MX).

4.7 docopHaa kucnota [CAS Ne 7664-38-2], atTectoBaHHaA AMEPUKAHCKMM XUMUYECKUM
06I.Ll,eCTBOM WU SKBUBANEHTHOW YUCTOThI.

4.8 PactBoputenu ans peaktuBoB, 06biuHO Tonyon [CAS Ne 108-88-3], aumetundopmamug [CAS Ne
68-12-2] n auetoHuTpun [CAS Ne 75-05-8], aomkHbl ObiTb kBanudukaumu ana BIAXKX. OHM He AOMmKHbI
coaepxaTb  COEAMHEHWUW, SMIOUPOBAHUE  KOTOPbIX MPOUCXOAUT BMECTE C  onpeaensieMbiM(u)
usounanarom(@mu). Ana npenoTeBpalleHWs MeLLaloLero BAWSAHUA PacTBOPUTENS BLIMOJSIHAIOT MNPOBEPKY
KayecTBa KaXkgou HOBOW NapTuun.

4.9 BydepHblii pacTBOP U NOABUXKHbIE (ha3bl ANA BLICOKOI(PAEKTUBHON XXNUAKOCTHON XpomaTtorpaduu

4.9.1 TpuaTunamuHoBeIli BydepHbI pacTBOp — ANA aHanu3a napos. B mepHow konbe ¢ 0gHON METKOM
BMecTUMocCTbio 1 n pacrteopsiior 30 Mn TpuatunamuHa (cm. 4.6) B BoAe M AOBOAAT BOAOW A0 METKU.
Hosoaatr pH astoro pacteopa A0 Tpex € ucnonb3oBaHuem HocdopHOn KUCNOThl (CM. 4.7). PunbTpyloT
NOMyYeHHbIA pacTBOpP NoA Bakyymom yepes hunbTp € pasmepom nop 0,22 Mkm.

4.9.2 ByhepHbiii pacTBOp aueTarta HaTpus — ANsi aHanu3a asposonei. PacTBopaioT npubnuanMTensHo
12,5 r auerata HaTpua B 1 n Boabl (cM. 4.1). [loBogar pH 3Toro pacteopa A0 LECTU C UCMONb30BaHUEM
neasHON YKCYCHOW KUCNOTbl (CM. 4.4). ®unbTPylOT NOMYYEHHBLIN PacTBOP No4 BakyymMoOM Yepes unbTp ¢
pasmepom nop 0,22 MKM.

4.9.3 MNoaewmkHasa dasa — AnA aHanusa napos. CMech aueToHuTpuna (cm. 4.8) u TpPUITMNAMUHOBOIO
BydepHoro pacteopa (cMm. 4.9.1). COOTHOLWEHWE pacTBOpUTENen 3aBUCUT OT ONpeaenAeMoro usoumaHara
(cm. Tabnuuy 1).

4.9.4 MogewxHas pasa — ans aHanu3a asposonen. Cmecb aueToHuTpuna (cm. 4.8) u 6ydepHoro
pactBopa auetata HaTpusa (cMm. 4.9.2). COOTHOLIEHWE pacTBOpPUTENEN 3aBUCUT OT onpeaernsaemMoro
usoumaHara (cm. Tabnuuy 2).

4.10 PacTBOpbI peakTMBOB

4.10.1 Pacteop ans npoBeaeHusa aecopbuuu npu aHanuse napoB. Cmecb aumeTtundopmammaa (CM.
4.8) 1 COOTBETCTBYHOLLEN NOABWKHON ha3bl C 06bEMHBIM OTHOLWEHNEM 67:33.

4.10.2 Pacteop ansa nonyvyeHuss MP-npousBoaHbIX Npu aHanu3se aspo3soneil. Basewmsator 10 mr MP
(CM. 4.2) 1 NepeHOCAT B MEPHYIO KONBy C OIHOW METKOW BMeCTUMOCTbIO 100 mn. PacTBopsiloT n 4OBOAAT A0
MeTKu Tonyonom (cm. 4.8). Maccosas KOHLEHTpauuMa NoOAy4EeHHOro pactesopa cocrasnget 0,1 mr/mn.

5 Annaparypa

5.1 YcrpolictBo ot60pa npo6. Ncnonb3yloT TPEeXCEeKUMUOHHbIN KapTPUaXK C 3aKpbiTOM hpOHTaNbHOW
yactbio noa unbTp AuameTpom 37 MM. YcTpouctBo ot6opa npo6 coctout u3 cunbtpa us MNTHI
AnaMmeTpomMm 37 MM HOMUHANbHON TOHKOCTbIO OUnbTpauun 5 MKM, Cneaom 3a KOTOPbIM pacnonoXxeH PunbTp
0Oe3 cBA3yowero marepuana aunameTpoMm 37 MM M3 CTEKNOBONOKHA, nponuTtaHHbin MAMA (cm. 4.3) u
noaAep>XXUBaeMblIi NPOKNAAKOW U3 LIENMIoNno3bl (CM. PUCYHOK 1).

Takoe ycTponcTso oT6opa npob BbiNyckaeTcs No4 TOProBbiM Ha3BaHNEM ISO-CHEK®?.

5.2 Mobyautens pacxoaa. MobGyautens pacxoaa AOSMKEH COOTBETCTBOBAThH TpeboBaHusam EH 1232
UNM SKBUBANeEHTHOro cranzaapra. [obyauTtens pacxoaa Takke AOSHKEH COOTBETCTBOBATb HALMOHAMbHBLIM
TpeboBaHusAM 6€30MacHOCTM, YCTAHOBIEHHBIM MECTHLIMU OpraHaMu BRacTu.

5.3 TpyOku U3 coroponnacra unv nOAIMBUHUNXIIOPUAA, PE3UHbI MU APYrOro NOAXOASLLEero matepuana,
ANUHOIN npubnusutensHo 900 MM 1 noaxoasiLiero auameTpa ansa obecneveHns repMeTUYHOro CoeaUHEHUN
kK nobyautenio pacxoaa (CM. 5.2) u k kapTpumky ¢ Asyms dunbtpamu (cMm. 5.1). Cneayet npeaycMoTpeTb
Hanuuue 3aXMMOB AN KPENMEHUA KapTpuaxa U COeAMHUTENbHLIX TPYBGOK K naukaHaMm oaexabl paboTHUKa
Ha paccTosiHum He bonee 300 MM OT €ro 30HbI AbIXaHUS.

" B Poccuitckoi Ddepepauyun kBanMdUKaLMKU «aTTeCTOBaHHAA AMEPUKAHCKUM XUMUYECKUM 0OLLecTBOM»
3KBUBaNeHTHa KBanMUKaLMS «OC. Y.».

2 |SO-CHEK® — 370 TOproBoe Ha3BaHWe MpoAyKLuu, Bbinyckaemoit SKC. [aHHas uHdopMalms npusegeHa
ans ypobctBa nonb3oBaTeneil HacTosLLEro ctaHaapTa U He ycTaHaBnueaeT peknamy MCO paHHoi npoaykuyun. MoxeTt
GbITb UCNOMb30BaHa 3KBUBANEHTHAsA NPOAYKLMs, eCcrin MOXeT ObiTb YCTaHOBMNEHO, YTO C ee NpUMEeHeHMeM MoryT BbiTb
Nony4eHbl aHanormyHble pesynbTaThbl.
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5.4 Pacxogomep, nopTaTuBHbIN, obecneuvnBaloLmnii 3MEpeHne pacxoja B Tpebyemom guanasoHe C
NorpeLHoCTbI0 B Npedenax 5 %, KanmbépoBaHHbI N0 NEPBUYHOMY STaSIOHY.

5.5 CTeknsHHbIi nabopaTopHbIii cTakaH, NpefcTaBAsAOWMA CO60M CTEKNAHHBIA COCY[, BMECTUMOCTbIO
30 M/ C KpbIWKOW dyTepoBaHHoW MTPD, noaxoaawmin ans TpaHCNOPTUPOBaHUSA OUNbLTPOB AnameTpom 37
MM.

1- ¢hunbTP C HOMUHANIBHOW TOHKOCTbIO (PUAbTPALMM 5 MKM; 2 - YNIOTHUTE/NbHAsA NPOKNAAKa; 3 - (UIbTP U3 CTEKI0BO/OKHA,
nponuTaHHbIi MAMA; 4 - npoknagka vu3 Lennonosbl

PucyHok 1 - TpexceKuMOoHHbI KapTpuax a8 otéopa npob nog uabTpbl AuamMetTpomM 37 MM

5.6 XpomaTorpacduyeckan cuctema. BbicOkOahdeKTUBHbIN XMAKOCTHOM xpomaTtorpad (BOXKX) c
ynbTpacuonetoBbim (Y®) un dnyopecueHTHbIM (®J1) peTektopamn. DJ1 feTekTopbl MPUMEHSAIOT ANA
KO/IMYECTBEHHOTO ONpejesieHnss napoB MOHOMEPHbIX W30UMaHaToB, €C/Nn COoAepXaHue OTAefIbHOro
usoumaHaTa B Npobe cocTtaenset He 6onee 180 mkr. Jna nNoATBEPXAEHMS nAaeHTUukauum onpeaensemblx
coefiMHeHWl Takxe NOAXOAUT AETEKTOP Ha OCHOBE AUOAHOW MaTpuubl.

5.7 MoryT O6bITb MCNOAb30BaHbl /l06ble BbiMyCKaeMble CEPUNHO aBTOMaTuveckue [03upyloLlme
yCTpolicTBa € netnein BMecTumocTbio oT 10 o 100 mkn.

5.8 BOXXX KoMoHKka M3 HepXaBewLleill CcTaim ¢ HenogswkHoi cpasoin C-18, obecneumBatouias
pasfeneHve nNpov3BOAHbIX MOYEBMHbI HA OCHOBE OrnpejensemMbiX N30LuaHaToB.

6 OT60p Npob BO3AYXaA

6.1 M'pagyvpoBKa CUCTEMbI KOHTPO/IA pacxoga npoobl

pagyvpytoT ycTpoiictBo ot6opa npob (cm. 5.1) ¢ ncnonb3oBaHWeM MpefCcTaBUTENbHOrO yCTpolicTBa
oTbopa npob6, MNOACOEAMHEHHOro MOCNefoBaTe/lbHO, U BHELUHEro MNOAXOAALEro  OTKasimbpoBaHHOro
pacxogomepa. OauH BbIXOZ, OTKaUIMOPOBAHHOTO pacxofomepa (cM. 5.4) AOMKEH HaXoAUTLCA Nog aTMOCHEPHBIM
JasneHvem Ans obecneveHns ero NnpasuibHoOM paboThbl.

6.2 MogrotToBka o6opyaoBaHus gnst otbopa nNpoo

CTeKnsiHHbIA nabopaTopHblii cTakaH (cm. 5.5), cogepxawwmii 5 mn pactBopa MP agna nonyyeHus
npomsBoAHbIX (cm. 4.10.2), cnegyeT noAarotoButb B nabopartopum nepefn oT6opom npob. MpurotosnstoT
OOVH CTakaH ANsl KaXAoW npobbl.

6.3 MNoaroToBKa pubTPa, NPONUTAHHOIo 9-(MeTuNaMUHOMeTU/N)aHTpaLeHoOM

MpubnusmtensHo 100 dwWIbTPOB U3 CTEK/OBOMIOKHA MOMeLlalnT B nabopaTopHbIi  CTakaH,
cogepxawmin 25 mr MAMA (cm. 4.3), pacTBopeHHoro B 250 mn tonyona (cm. 4.8), Ha 30 MWH. BbiHMMatoT
hVNbTPbI U3 CTakaHa € NOMOLLbI0 MUHLETa ¥ NePEHOCAT UX Ha INCT a/lOMUHVMEBOW hONbIv, HaXOAALWMICS B
HeLoCTYNHOM /11 cBeTa MecTe, A8 CyWwkM Ha 12 4. O6bem pacTsopa, MOrMOWEHHOTO OAHUM (OUILTPOM,
oueHmBaetcss B 500 MK, 4TO 3KBMBaNEHTHO npubnunsntensHo 50 mkr MAMA Ha kaxaom dunbtpe. 370
KONM4YecTBO COOTBETCTBYET npubansuTensHo 0,11 MkMoOnb M oHO B 36 pa3 npesbiwaeT komyecTBo MAMA,
KoTopoe Morsio 6bl NoTpeboBaTbCA BO BpeMA oTO60pa Npob A0 MOSHOro M3pacxofoBaHWs peakTusa (Korga
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BECb PEaKTUB MU3PAcXOAyeTCs B XOAEe peakuuu) npu coaepkaHum 5 anp,_1, otobpaHHOM 3a 15 MMH npwu
pacxoge 1 n/MuH.

6.4 OT60p npob

PekomeHayembivi 06beM nNpobbl BO3gyxa Ans ycrponctea otbopa npob ¢ asyms ounbTpamu (cMm. 5.1)
cocrasnseT 15 n (ot6op npob B TeyeHne 15 MuH npu pacxoae Bosgyxa 1 n/muH). STOT 0O6BLEM BO3ayxa
NMPUMEHSIOT ANSA KOHTPONA KPaTKOBPEMEHHOro BO3AEWCTBUSI U AN CMECel NapoB ¢ TBEpAbIMU YaCTULIAMMU.
Bpewmsi ot6opa npo6 moxeT ObITb yBENUYEHO A0 8 U, ecnu 0XXMAAETCS, YTO BCE OnpeaenseMble COeJUHEHUS
HaxoAaTca B napoobpasHOM COCTOSAHUM.

B coortBeTtctBUM ¢ EH 1232 ycTraHaBnuBaioT nobyautens pacxoga (CM. 5.2) Ha 00BLEMHYIO CKOPOCTb
noTtoka npubnuautensHo 1 n/muH. [na komneHcauuu nepenaja AaBreHUi Ha kapTpuaxe ybexpaaiorcsa B
TOM, YTO YCTAHOBKA pacxoda OCYLUECTBNSAETCHA Npu NOACOEAMHEHHOM YCTPOMCTBE 0TOOpa Npob k cucteme.
Boikmioyalor nobyautenb pacxoda M UCNOMb3YIOT HOBbIM MPO600TOOpHUK. NaeHTuduumpyior npobbl u
3anucbiBaloT BCIO He06xoauMYI0 MH(POPMALMIO, OTHOCALLYIOCS K 0TGOpPY Npoo.

MpumevyaHue — [poboOTOOPHUK COXPaHAOT M UCMONL3YIOT MpU AanbHeilei kanMbposku nobyautens
pacxofa.

3akpennsoT npo6ooTOOPHMK HA MaukaHe oAeXxabl paboTHUKA U pPa3MELLAloT ero kKak MOXHO Bnuxe K
ero 30He AbixaHus. MomewaloT nodyauTens pacxoaa B NOAXOASALMIA KapMaH paboTtHuka (ybexaalorca B
TOM, YTO BbIXOJHOE OTBepcTMe nobyauTens pacxoga He OnoKMPOBAHO) UNKU (PUKCUPYIOT €ro Ha pemHe,
pacnonoXeHHOM Ha Tanuu. Bkmovaiot nobyautenn pacxoaa v 3anucbiBaloT Bpemsi Hayana or6opa npo6. B
koHUe oTBopa npo6, NPOBEPAIOT U PETMCTPUPYIOT Pacxoj nepea oTcoeauHeHuem kapTpuaxa. OTKNnoHeHue
06bEeMHOI CKOPOCTK MOTOKa Yepe3 nobyauTenb pacxoaa AOMKHO ObiTb B npeaenax +5 % HOMUHANBLHOrO
3HAYeHUs, B MPOTMBHOM crnyvae npody Opakyior.

BeluncnsloT cpegHun pacxod, B NUTpaxX B MUHYTY, NyTEM YCPEAHEHUA pe3ynbTaToB WU3MEPEHUN
pacxoga B TeveHme ot6opa npob u BbLIMUCAAIOT 06bem 0TOOPAHHOrO BO3ayxa, B NUTPAX, YMHOXMB CPeaHU
pacxod Ha NPOAOIMKUTENLHOCTL 0TGOpa Npo6, B MUHYTaX.

Mo okoH4aHuKM oTGopa Npob cpasy ¢ NOMOLLbLIO NUHUETa BbiHUMAIOT hunbTp U3 MTPI U3 ycrponcrea
otbopa npob 1 NOMeLLAalOT ero B CTEKNAHHbIN nabopaTopHbIM CTakaH (CM. 5.5), cogepxawmi 5 mn pacteopa
MP ansa nonyvyeHua npousBoaHbIx (cm. 4.10.2).

Cnepat 3a Tem, 4YTOObl NPeaoTBPaTUTb KOHTaKT omunbTpa u3 MNTPO npu ero BbieMKe M3 yCTpoOMCTBa
otbopa npo®6 ¢ unNbTPOM U3 CTEKNOBOMOKHA. MapkupyloT CTakaH C (PUNbTPOM, UCNOMNb3ys
COOTBETCTBYIOLLMI  UAEHTU(PUKALIMOHHBI HOMEp yCcTpoilcTBa otbopa npob. [lotepu asposonein
M30UMaHaTOB M3-3a UX peakuumin C APYrMMU peakTUBaMW HE3HAYUTENbHbI 3@ UCKIIOYEeHMeM paboTbl C
peaKuMOHHO-CHOCO6HbIMM cucremMmamMum u3oumaHaTtoB, TakKMMU KaK pacnbiyieHWeé neH Ha OCHOBEe MDI-
nonuypeTtaHos (cM. [12]).

6.5 XonocTtbie NpoobI

Xonoctble NpoObl ANsi YCNOBWUIA NPUMEHEHUsI CrieayeT MPUroTOBMATb € MPUMEHEHWEM KapTpuaxen,
aHanorMyHbIX TEM, KOTOpblE€ MCMOMbL3YIT Npu OTOOpe Npos, C KOTOpPbIMM OOpaLLaAlOTCA Tak Xe, Kak C
06bI4HbIMKM NpoBamu, HO nNpu oTBope NPo6 Yepe3 HUX He MponyckatT BO3ayx. MapKupyloT 9T KapTpuaXku
Kak XOnocTble MpoObl AnA YCMOBMI NMpUMEHeHusi. Ha kaxable Aecsitb nNpod AOMmKHA NMpUXOAUTLCS OaHa
xonocras npoba, Takke XonocTyto npoby 0TOMPaIOT NpU NEPEXOAE K HOBOW napTumM NpobooTOOPHUKOB.

7 MeToauka

7.1 Mepbl 6e30nacHocTH

Mpu npoBedgeHuMn aHanusa AN 3aWuMTbl a3 U PyK OT TOKCUYHBIX PACTBOPUTENEN U PeakTUBOB, a
TaKKe AN CHUXEHUS BEPOATHOCTU 3arpsA3HEHMS PeakTUBOB MPUMEHSIOT NOAXOAALUME 3aLUUTHLIE OYKM U
0JHOpPAa30BbIE NepyaTKu.

NPEAYNPEXAEHNE - B HacTosAweM cTaHaapte npuBeAeHbl He Bce TpeOGoBaHUA
6e30nacHOCTU, KOTOpbIe crneayeT coo6nogaTb Npu ero npumeHeHuun. Monb3oBatesnib HaCTOALLErO
CTaHAapTa HeceT OTBETCTBEHHOCTb 3a pa3paboTKy COOTBETCTBYHIWMX Mep 6€30MacHOCTU M OXpaHbl
300pOBbA C Yy4€TOM TpEﬁOBaHMﬁ HaUuUOHarbHbIX 3aKOHOAATEeJIbHbIX aKTOB.

7.2 N'papynpoBOYHbIE PacTBOpPbLI

7.2.1 MpuroToesieHne rpagympoBOYHLIX PACTBOPOB NPOM3BOOHLIX MOHOMEpa
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MeaneHHO f06aBnaOT COOTBETCTBYIOLMI Aun3oumaHaT k pacteopy MAMA B COOTHOLWEHUM 1 MMONb
aumsoumanata Ha 2 mMmons MAMA unu 1 MMons MoHousoumanarta Ha 1 mmonb MAMA; MAMA moxeT ObiTb
UCMOMNb30BaH B HebomnbLIOM K30bITKE. BbiOOp pacTBOpuTEns 3aBUCUT OT ONpeaensemMoro u3ouuaHarta,
00ObIYHO MOAXOAUT AMXIOPMETAH, HO ObINO NOKA3aHO, YTO peakuun C y4acTueM HeKOTOPbIX W30LMaHaTOB
fiyywe npoTekalwT npuM MNPUMEHEHUU AUITMNOBOrO 3hupa. BONbWMHCTBO peakunii  ABNAIOTCA
3K30TEPMUYECKUMU, NOITOMY AN OXNAKAECHUS PeaKLMOHHOW CMECH UCMONb3YIOT Neasanyto 6aHio.

Otbop Genoro KpUCTannmuMyeckoro 0Cajika MOYEBUHbI BbIMOMHAIOT C NOMOLUBIO PUNLTPOBANBHON
Oymaru [Hanpumep BarmaHna Ne 423)]. [NonyyeHHbI 0cafgoK NPOMbLIBAIOT TOJYONoM (cM. 4.8) AnA yaaneHus
n3bbitka MAMA. MNpon3BogHble MOYEBUHLI cnabo pacTtBopumbl B Tonyone. Mpu HEOGX0AUMOCTU 0Cagok
MOXeET ObITb OYMLLEH NYTEM €r0 PaCTBOPEHUS B MOAOIPETOM METAHONE U 3aTeM, UCNONb3ysa NeasHylo 6aHio
ANs OXNaXaeHusi, pPaCTBOP NOBTOPHO OCAXAAIOT, (PUNbLTPYIOT U CyLLAT OYULLEHHOE NPOU3BOAHOE MOYEBUHDI.
YnCTOTY MONYYEHHOTO0 NPOU3BOAHONO MOYEBMHbI OMPEAENAT MO ero TemnepaType NNaBnEHUA UNu
MeTogom BOXKX.

7.2.2 TpuroToBneHue CTaHOApPTHbIX PAcTBOPOB M3 MPOU3BOAHbLIX MoveBUHbI (MAMA) Ha
OCHOBe MOHOMEPHbIX U30LMaHATOB

TouYHO B3BELUMBAIOT 25 MI NPOM3BOAHOIO MOYEBUHBI B MEPHOI KONbe ¢ 0gHON METKON BMECTUMOCTbIO
100 mn, a 3ateM npunueaiot gumetundopmamug (cm. 4.8) 0o MetTkn. OTOUPAIOT aNUKBOTLI NONYYEHHOrO
pactBopa U pasbaenslOT ¢ y4eTOM OOBLEMHOr0 OTHOLUEHUS PaCTBOPOM AnA gecopbuumn aAns nony4eHus
cepun pabounx CTaHAAPTHbLIX PaCTBOPOB C MAccoBOW koHUeHTpauuen NCO-rpynn ot 0,01 go 2,1 mkr/mn.
MpUroToBNAIOT AONOSIHUTENbHbLIE CTAaHAAPTHLIE PacTBOPbLI, €CNU AManasoH MAacCOBOW KOHUEHTpauuu
onpeaensieMblX COeAUHEHMI B Npobax BbIXOAMT 32 MpeAenbl Auana3oHa, Nofly4eHHOro AnsA CTaHAapTHbIX
pacTBOpOB.

MaccoByto KOHLIEHTPALMIO U30LMaHaTa B rpaJyupOBOYHOM PACTBOPE Oyo «q - MKI/MA, BLIMUCASIOT NO

dopmyne

Pudstd Myeo N
pNCO,stcl = M—ud ’ (1)

A€ Puiqq — MACCOBAs KOHLEHTPALMS MPOW3BOJHOTO MOYEBMHbI B FPaAyupOBOYHOM pacTBOpe,

MKr/MT;
M, - monsipHas macca NCO-rpynnbl;

N - uncno nsoumanaTHbIX (yHKLMOHANBHBIX) PYNN B MONEKyNe W3oLuaHara;
M, — MonsipHas Macca NpoU3BOAHOTO MOYEBUHbI.

7.2.3 CTabunbHOCTb PAaCTBOPOB M30OLMAHATHLIX NPOU3BOAHBIX MOYE€BUHbI

McxoaHble pacTBOPbI NPOU3BOAHBLIX MOYEBUHLI HA OCHOBE MOHOMEPHbLIX U30LMAHATOB CTabGusbHbI B
TeyeHue roga npu XpaHeHWU B XONOAUNLHOW kamepe. Paboune pacTBopbl NPOM3BOAHBLIX MOYEBUHBLI HA
OCHOBE MOHOMEPHbIX U30LMaHaTOB CTabunbHbl B Te4eHue 90 aHeN.

7.2.4 MpuroToBneHue CTaHAAPTHOIO pacTBOpa ANA aHanu3a u3ouuaHaToB a3po3onen

Ona  kaxgoro onpeaensieMoro u3ouuaHata MpPUroTOBMSAOT WUCXOAHbIA  pacTBOP MOHOMEPHOrO
usoumaHarta nyTeM ero pacTBOpeHusi B U3BecTHOM o6beme Tonyona (cMm. 4.8) Ans NOnyyeHWs pacteopa ¢
MacCoBOI KOHUeHTpauuei npubnusutensHo 10 mr/n. CTaHAapTHble pacTBOPbI NPUIOTOBNSKOT MYTEM
JanbHenwero pasbaBrieHWsl UCXOAHOro pacTBopa TOMyOSsiIoM Ans nonyyvyeHuss pabodero auanasoHa
U3MepPEeHUn MaccoBoi KoHUeHTpauum oT 0,1 Ao 1,0 Mkr/mn.

BbIn10 nokasaHo, YTO MCXOAHbIE PacTBOPbI CTabWUMbHEI B TEYEHUE HECKONBKUX MECALEB NPU XPaHEHUN
B XONOAUNbHON kamepe. OaHako paboune cTaHAAPTHBIE PaCTBOPLI CrieayeT NPUroTOBNSATL EXKeHeAernbHO.

8 ObpaboTka npob
8.1 AHanus napoB

C aHanuaupyembiMu npobamu, npobamu AnNs KOHTPOMNSA KA4YeCTBA, a TaKXKe XONnoCTbiMU Mpobamu
cneayet o6pawaTbCs 0ANHAKOBO.

BbIHUMAKOT OMALTP U3 CTEKNOBOMOKHA U3 KapTpuaka 1 NOMEeLLaloT ero B CTEKNSAHHbIA nabopaTopHbIi
cTakaH BmectumocTbio 30 mn (cm. 5.5). Tyaa e gobasnsaoT 2 mn pacteopa Ans gecopbuum (cm. 4.10.1).

% BartmaH Ne 42 — TOproBoe HasBaHwWe MPOAYKLUW, Bbinyckaemoi cdupmoit BaTmaH. [JanHaa uHpoOpMauus
npvBegeHa Ans ygobcTBa nonb3oBaTenell HacTosLero craHpapTa W He ycTaHasnuBaeT peknamy MCO paHHoi
npogykumn. MoxeT BbiTb NpUMeHeHa 3KBMBaNEHTHAs MPOAYKLMSA, ecni MoXeT ObiTb AOKa3aHO, YTO ee NpPUMEHEHWe
obecneynBaeT Nony4yeHne aHanormyHbIX pe3ynsTaTos.

6
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3aKpbIBAIOT CTakaH KPbILLKOW U BCTPSAXMBAIOT B TevyeHue 30 MUH ¢ npumMeHeHnem nabopaTopHoOro Lieiikepa
C BO3BpaTHO-NOCTyNarenbHbiM  ABWXEHMEM  nnatopmel. PunbTPylOT pacTBOp B Buany Ang
aBTOMaTWU4ecKoro 403upyloLLero ycTpomucrea (CM. 5.7) ¢ ICNONb30BAHUEM HACAAKKU HA WNpUL ¢ UMNLTPOM,
“UMerLuM nopsl pasmepom 0,22 MKM. AHanNU3UpyloT pacteop Ha B3XXX npu ycnoeusx aHanusa napos,
YCTAHOBIIEHHbIX B 9.2.

8.2 AHanus aspo3sonen

C aHanusupyembiMu npobamu, npobamu ANA KOHTPONS KavyecTBa, a TaKXe XOnoCTeiMW npobamu
crneayeT o6paliaTbCs 0ANHAKOBO.

lMepeHOCAT pacTBOP M3 CTEKNAHHOrO nabopaTtopHoro crakaHa (cm. 6.2) B BMany wucnaputens.
MpombIBaIOT cTakaH u unbTp TpK pasa 1 mn Tonyona (cm. 4.8).

[na aHanusa ctaHgapTHOro pactesopa nepeHocat 5 mn pacteopa MP aAns nonyvyeHusi Npou3BoAHbIX
(cM. 4.10.2) B Buany ucnaputens. JJodbasnsaoT 1 mn paboyero ctaHaapTHOro pacteopa (cm. 7.2.4) B Buany u
OCTOPOXXHO MepemMeLUMBaloT AN MNONyYeHUs MNPOU3BOAHOTO MOYEBUHBI Ha OCHOBE MOHOMEPHOIO
usoupmaHara.

Mpo6bl Ans aHanu3a, XonocThle Npobbl U CTaHAAPTHbIE PacTBOPLI 3aTeM 06pabaThiBAlOT CNEAYIOLMM
obpasom.

MomeLlaloT Bnanbl B npeaBapuTenbHO HarpeTblil Ao 50 °C BakyyMHbIA UCMAPUTENbL U MPOBOASAT
ucnapeHuwe 40 Cyxoro ocrartka. [alT Buanam OCTbiTb 10 KOMHaTHOIW TemnepaTtypbl. PacTBOpsAOT cyxoi
octarok B 1 mMn pacteopa ¢ ob6bemHow gonei 0,5 % ykcycHoro aHrugpuaa (oM. 4.5) B aUueToHUTpUne (cm.
4.8). dunbTpyloT pacTBop B BMany AnNA aBTOMaTUYECKOro Jo3upylowero ycrpoictsa (cMm. 5.7) ¢
ncrnonb3oBaHueM MUNbLTPYIOLLIEN HAacaaku Ha LWNpuy ¢ pasmepoM nop 0,22 MKkM. AHaNM3NPYIOT NONYYEHHbIN
pacTtBop MeToAom B3XKX npu ycnosusx, yCTaHOBMNEHHbIX ANA 30LMaAHATHbLIX ONUroMepoB B 9.3.

9 YcnoBus npoBeAeHUs BbICOKO3(hhEeKTUBHOM XUAKOCTHOM Xpomarorpadum
9.1 O6wue nonoxeHus

[na onpeaeneHus OpraHUMYecKUX MW3oLMaHaTOB B pacTBope xpomaTtorpacdhuio NPOBOAAT Npu
pa3nu4HbIX YCMOBUSX. BbliGOp ycnoBuiW B 3HAYWUTENbHOW CTEMEHM 3aBUCUT OT MPUPOAbLI MELLAIOLLUX
COEAUHEHWIN, KOTOPbIE MOTYT NMOBMUATE HA XPOMaTOrpacUIECKuini aHanms.

9.2 YcnoBus npoBeaeHns BbICOKO3h(PEeKTUBHON XXNMAKOCTHON XxpoMarorpacpum
npu aHanuse n3ouuaHaToB B Buae napos

TunuyHbIe yCNOBUSA ANSi aHanu3a NnapoB U30LMaHATOB creayoLme:
Tun KONOHKU HenoaswxiHasa ¢pasa C-18 (ODS - okraaeumnkpem-
HUI, Hanpumep ODS-1), gnaMeTp 4actuy Hanos-HUTEns
3 MKM, pasmep konoHku 150 MM % 3,2 MM

TemnepaTypa KONOHKU OKpYy>xaroLuemn cpeabl
Pacxop 0,6 mn/MuH
O6bem BBOAMMOI NPOOLI 15 mkn

[nuHa BonHbI HACTpouku YO aetekropa 254 HM
Onuna sonHbl ®J1 agetekropa:  ucnyckaHus 412 Hm
BO30OYXaeHust 254 HM

MpumMedyaHue— C Uenblo cTabunusaumm TemMneparypbl KOMOHKW ANS NonydeHus Gonee AOCTOBEPHOro
BPEMEHU YAEPKUBAHUS MOXKET BbiTh UCMOMNB30BAH TEPMOCTAT AN KONOHOK.

CocraB noaBwkHOW pasbl ANSA 3NIOUPOBAHUA M OXMAAEMOE BpeMms yaepxuBaHua Haubonee
pacnpoCcTpaHeHHbIX MOHOMEPHBIX M30LMaHaToOB NpuBeaeHbl B Tabnuue 1.

Tabnuua 1 — CoctraB noaBwkHOM dhasbl U OxuAAemMoe BpPeEMSA yaepxuBaHua Haubonee
acnpOCTPAHEHHbLIX MOHOMEPHbIX U30LUMAHATOB
MeTozuka M3ounaHat §
HDI MDI 2,4-TDI 2,6-TDI IPDI? HMDI

MoasmxHas dasa (cM. 4.9.3): GydepHelin
pacTBop Ha OCHOBE TPUITUMaAMUHA (CM. 25+75 30+70 35+65 35+ 65 25+75 20+ 80
4.9.1) + aueToHuTpUN (cM. 4.8)
Oxunaaemoe BpeMsl yaepXUBaHUs, MUH 4.6 6,0

f ’

6.8 9.0 6.7 12,29

2
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aj

b MeToauka 6bina npoBepeHa ¢ UCNonNb3oBaHUeEM ofHoro usomepa IPDI.

Bpems yaepxuBaHua ocHoBHoro nsomepa HMDI.

9.3 YcnoBus npoBeaeHUA BbICOKO3(h(peKTUBHON XXNMAKOCTHOU XpoMarorpadpum
npu aHanuse u3ouuaHaToB B BUge a3po3onen

TunuuHbIEe YCNOBUSA AN aHanNU3a U30LMaHaToB B BUZe a3po30nen cnepyioume:
Twn KONOHKK HenoagswxHaa ¢asa C-18 (ODS — oktageuunkpeMmHuin, Hanpumep ODS-1),
AnameTp YacTuL, HanonNHUTENA 3 MKM, pa3mep KonoHkn 150 MM x 3,2 MM (ana
HDI, TDI, IPDI n HMDI)
HenoagswxHaa dasa C-18 (ODS — oktageuunkpemHuii, Hanpumep ODS-2),
AnaMmeTp YacTtuy HanonHuTensa 3 MKM, pasmep KONoHkn 150 mm x 3,2 Mmm (ansa

MDI)
TeMmnepatypa KOMOHKU OKpy>aioLen cpeabl
Pacxon 0,6 mn/MuH

O6bem BBoauMON Npo6bl OT 30 Ao 40 mMkn

[nuna BonHbl HacTporikn Y& aetektopa 242 HM

Coctas noaBwxHOW asbl AnNA 3NIOUPOBAHUS U OXuUAaeMoe BpeMms yaepxuBaHus Haubonee
pacnpoCTpaHeHHbIX MOHOMEPHbIX U ONIMFOMEPHbLIX M30LMAHATOB NpuBeAEHb! B Tabnuue 2.

Tabnuya 2 — CocraB noaBwkHON hasbl M oOxugaemoe BpeMa yaepxuBaHua HaubGonee
aCnpOCTPaHEHHbIX MOHOMEPHbIX U ONIMTOMEPHbLIX U30LMAHATOB
U3ounaHat
MeTtoauka Onwuro- Onwuro-
HDI vepi HDI MDI Mepst MDI 2,4-TDI | 2,6-TDI | IPDI

MoaBuxHas da3sa (cm. 4.9.3): bycdepHbIit
pacTBOp Ha OCHOBe aLeTarta HaTpus

(em. 4.9.2) + aueToHuTpun (cu. 4.8) 45+55 | 45+55 [40+60| 40+60 | 50+50 | 50+ 50 | 40 + 60

Oxungaemoe Bpems yaepXuBaHus, MUH 57 Or6p035| 47 |Or7p045 6,5 6,0 47

10 AHanus

10.1 MpagynpoBOYHbIN rpacduk

OnA KaXKgow cepumu aHanu3oB CTPOSIT rpagyvMpoOBOYHLIN rpaduk HE MeHee, YeM no Tpem pabouum
CTaHAapTHbIM pacTBOpamM, NPUroTOBIIEHHbIM B COOTBETCTBUMM C 7.2, U 06paboTaHHbIM B COOTBETCTBUU C
pasgenom 8. CTPOAT rpadmk 3aBUCUMOCTH BbIXOAHOTO CUrHamna no NPOM3BOAHOMY MOYEBMHbI HA OCHOBE
onpeaensieMoro MOHOMEPHOro u3oumaHata OT 3KBUBANEHTHOro cogepxanna NCO-rpynn. Koacpdmument
KOppenauuu AOMKEH COCTaBnATb He MeHee 0,99. Pabouuii cTaHAaPTHLIM pacTBOP BBOAAT NOCME aHanu3a
KaKablX 4ecsATH Npob Ans npoBepku CTabUNMbHOCTU BbIXOAHOTO CUrHaNa 4EeTEKTOPOB B CEPUM aHANMU30B.

XOoTs B HaCTOALLEM CTaHAApTe METOA BHYTPEHHEro CTaHjapTa He pacCMOTPEH, €ro NpUMEHeHue,
ckopee Bcero, OyaeT ynydywartb xapakTepucTukm meTtoga B uenom. C nomoLlbio BHYTPEHHEro crtaHaapTa
MOXHO BbISIBUTb UMK CKOPPEKTUPOBATbL TakMe NEePEMEHHLIE, KaK HEMOCTOSIHCTBO BBOAUMOTrO 06bema npobbl
n apend BpemeHu yaepxmBaHuA. YOexgaloTcAa B TOM, YTO BHYTPEHHWE CTaHAapTbl U3HAYarnbHO He
NPUCYTCTBYIOT B npoBe u BbIXOAAT Ha xpomaTtorpaMme B TOW obnacTtu, rae He HabniogaeTcs NUKOB ANs
onpeaensiemMblX COeUHEHU.

10.2 KoHTpornb kauecTBa

10.2.1 M3soumnaHaTbl B BUae napoB

OnA npoeepkn Y& aetektopa BBOASAT Ha NPOMNUTaHHLIA PEAKTUBOM (PUNbTP U3 CTEKNOBONOKHA 15 Mkn
MCXOOHOr0 CTaHAApTHOrO pacreopa, NPUrOTOBMEHHOrO B COOTBETCTBUM C 7.2.2. lMepeHocat punbTp U3
CTEKMOBONOKHA B CTEKNSHHbLIA nabopaTtopHbii cTakaH (cM. 5.5); aaloT eMy BbICOXHYTb NPU OTKPLITON
KpblLLKe 1 06paLlaloTca ¢ HUM Tak Xe, Kak ¢ npobamu (cm. 8.1). Ana npoepku PJ1 geTekTopa BbINOMHAIOT
aHanoruyHble onepauun, HO WCXOAHbIN CTaHAAPTHbLIN pacTBOp pasbaBnsAT B COOTHOWweEHUM 1:10
pacTBopom ans gecopbumu (cm. 4.10.1).

10.2.2 N3oumnaHaTtbl B BUae asposonen
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MpurotoBnsOT NPoGLI ANSA KOHTPONSA Ka4yecTBa, NOBTOPSIst Mpoueaypbl, YCTAHOBMEHHbIE B 7.2.4, C
MCMNOSb30BaHNMEM MOHOMEPHbLIX N30LMAaHATOB M3 pasHbix napTui. CoaepxaHue nsoumaHaTa B KOHTPOMbHOW
npobe AO0MKHO HaxX0AUTLCA B cepeamnHe paboyero AuanasoHa U3MEepPEHUNA.

10.3 KonnuecTBeHHbIN aHanNM3 Npoobl

10.3.1 BblunucneHue cogepxaHma U3souMaHaToB B BUae napoB
MaccoByio KOHLIEHTpaLMIO n3oumaHara B BO3ayxe, o, i » MKI/M°, BBIMUCAISIIOT N0 copmyne

— mmono (2)
P v,air V '

roe m — Macca W30UMaHaTHOrO MOHOMEpa B 9SKCTpakTe, MOJSIyYEeHHas MO rpagyupoBOYHOMY

rpacuky, MKr;

J/ - 06bem 0TOBGpaHHOMo BO3Ayxa, M°.

10.3.2 BbluncneHue cogepxaHusa U3oLMaHaATOB B BUAe asapo3onen

CoaepxaHue u3oUMaAHATOB B BMAE a’3pO030Mei BbIYMCASIOT C UCMONb3OBAHWEM rPaayupoOBOYHOTO
rpadomka, NosyYEeHHOro Ans NPOM3BOAHON0 MOYEBUHbLI HA OCHOBE MOHOMEPHOro m3ouuaHata (cm. 7.2.4), n
BbIPaXAaIOT Yepes3 Maccy 9KBUBANEHTOB MOHOMEPHOTO usouMaHarta B eanHuue oovema. ObLiee cogepxaHne
NCO-rpynn B MMKpOrpaMmax 9KBUBasIEHTOB MOHOMEPHOrO u3ouuaHaTa nosny4atT, CyMMUPYS CUrHasbl no
BCEM MUKaAM ONMMIOMEPHbIX M3OLMaHATOB Ha XpomaTtorpaMme W NOACTaBNAA pe3ynbTar B ypaBHEHUE
rpagyumpoBovHON KpuBow (CMm. 7.2.2). CnekTp, NOMYYEHHbIM C NOMOLLULIO AETEKTOpa Ha OCHOBE AMOAHOW
MaTtpuupbl, obecnevnBaeT MAEHTUUKALUMIO U NOATBEPXKAEHUE OTHECEeHUs XpomaTtorpaduyeckoro nuka
COOTBETCTBYIOLLIEMY  W30LMAHATHOMY onuromepy. Yrtobbl onpegenuTb Maccy, B  MMKpOrpaMmax
aksuBaneHToB NCO-rpynn, Heo6xoAuMMO UCNONbL30BaTh (HOPMyIy, B KOTOPYID BXOAST: MOMsSipHAa macca
dyHkuynoHanbHom NCO-rpynnbl (42 r/monb), uncno NCO-rpynn B monekyne mMoHomepa (00blMHO ABe) u
MOMAipHas macca onpegendemoro usouuaHata (Hanpumep, TDI, 174 r/monb). MaccoByt KOHLEHTpauuio

u3oumaHarta B BMAE aspo3onsA B BO3AYXe, p, .., B MUKporpammax akeusaneHtoB NCO-rpynn Ha KyOuueckui

mono

MEeTP, BLIYUCIIAIOT NO hopmynam

m Moo N
mNco — mono,ejt\]4 NCO 7 (3)
n 1NCO
p aair ’ (4)
’ V

raoe My, — Macca onMroMepHoro usoumaHara, B MuKporpammax aksmsanentos NCO-rpynn;

Macca OJIMTOMEPHbIX WU30oUMaHTOB, MoJfiydyeHHad CyMMMpoOBaHWMEM NO BCEM MUKaM, B

mmono, eq
Mukporpammax aksmeaneHToB NCO-rpynn MOHOMEPHOIO n3ouuaHara;
MNCO - MonsipHaa macca oyHkymoHansHon NCO-rpynnbl (42 r/MOSb);

N - 4ucro wm3oumaHaTHbIX (PYHKUMOHANbBHBLIX) FPYMA B MONEKYNe MOHOMEPHOMO M3ouMaHaTa,
UCOMb3YEMOTO 515 KOMMYECTBEHHOMO aHaNN3a;

Mi - MOndpHasa Mmacca MOHOMEPHOro usounaHara, ncnosfib3yemMmoro Ansa Konn4eCrseHHoro aHanusa,
r/MOnb;

V' - 06bem oToBpaHHOro BO3ayxa, M°.

11 Mewarowme coeguHeHust

OTOupaembiil  BO3AYyX MOXET CoAepaTb COEAWHEHWs, B pe3ynbTarte u4ero MOryT MNOsIBUTLCS
xpomartorpacuyeckme nuku, HanoXeHHble Ha NuK(M) aHanuTa npu BeibpaHHbIX ycnoeuax BOXKX. OcobeHHo,
Hanbonee 4yacto BMECTe C u3oLuMaHaTaMu B BO3Jyxe MPUCYTCTBYIOT anudartnyeckue n apomatuyeckue
amuHbl. OgHaAKO NpPUMEHEHMe JeTekTopa Ha OCHOBe aAuogHon wmaTtpuubl, PJ1 getektopa wunm macc-
CNeKTpoMeTpa [JOMMKHO obecneuntb WAEHTUAUKALUMIO U UCKIIOMEHWE MUKOB MELLAIOWMX BELLECTB Ha
xpomaTtorpaMmMe. Ecnu usBecTtHo, 4To B 0TOMpaemMom BO3ayxe NMPUCYTCTBYIOT MELLaOLMe BeELLEeCTBa, TO 00
3TOM AOMKEH ObITb MPOUHAOPMUPOBAH CNELMANUCT, NPOBOASALLMIA aHaNu3.

12 OnpegeneHune xapakTepucTuk 3ppekTMBHOCTH
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12.1 BBegeHue

M3mepeHne cogepxaHus u3ouMaHatoB B BO3ayxe paboyeidl 30Hbl MMEEeT COOTBETCTBYIOLLYIO
HeonpeaeneHHOCTb, KOTopas MOXeT ObiTb BblpaXkeHa Kak CymMapHasi HeonpeaerneHHOCTb (CM. [6]) unu
paclUMpeHHan HeonpeaeneHHocTb (CM. [5]). MoaTomy oueHKy HeonpeAeneHHOCTU HEOBXOAUMO BbINOMHATH
B COOTBETCTBMU C OAHWUM M3 3TUX ABYX CMOCOBOB ee BbipaeHus. B oboux crnyd4asx oHa COCTOUT U3
onpeaeneHusl BKNagoB B HEOMpeAeNeHHOCTb, OLEHEHHbIX cpeacTBamu nabopaTtopum UM UCMNbITAHUSX,
BOCMPOU3BOAALUMX YCNOBUA MNPUMEHEHUA, WU Ha OCHOBE uMeloLWenca uHdopmauuu. [lonyyeHHoe
3HaYeHUe HeonpeaeneHHOCTU U3MEPEHNS 3aTEM MOXET ObiTb CPaBHEHO C KPUTEPUAMU, YCTAHOBEHHbLIMU
Hanpumep B [6] MK npegyCMOTPEHHBIMU HALMOHAbHLIM UMW MEXAYHapOAHbIM 3aKOHOAAaTeNLCTBOM.

3TOT pasgen nNo onpeaeneHuio XapakTepucTuk 3PdHEeKTUBHOCTU 3aUMCTBOBAH M3 [4] C BHECEHUEM
HeboMnbLOro 4ucna usmeHeHunm. OCHOBHbIEe (DaKTOPbI, BHOCALLME BKfaj B HeonpeaeneHHoCTb MEeToAoB,
onucaHHblX B [4] U B HacTosLlEM CTaHAapTe, OAMHAKOBbLI, @ HEKOTOpble W3MEHeHUA O0OYCnoBMeHbI
pasnuuusaMu 3TUX METOA0B.

12.2 Hanbonee 3HauMMbIe BKNaabl B HeonpeaeneHHOCTb U KpuTepumn
Cwm. Tabnuuy 3.

Ta6nuuya 3 — HanGonee 3HauuMble BKNaAbl B HEONPEAENEHHOCTb U KPUTEPUU

Obo3HaqeHne
Bknag B HeonpeaeneHHOCTb BeNUUuHbl unn | TyHKT Kputepuit
abbpesuaTtypa
Ob6bem npobb! vV 1232 -
sam
Pacxoa npu ot6ope npob6 — - OTHOoCcUTenNbHas HeonpeAeneHHoCTb < 2 %
KanubpoBka Dcal
Pacxog npu ot6ope npob — Bapuauyua Aq - <5%
MpoponxuTensHocTb oT6opa Npob t - OTHocuTenbHan HeonpeaeneHHocTb 3 %
TemnepaTypa Bo Bpems otbopa npob T - OTHocuTernbHaa HeomnpegeneHHoCTb < 4 %
[aBneHue Bo Bpemsi oT6opa npob P - OTHoCUTenNbHasA HeonpeaeneHHocTb < 2 %
Macca ananuma Mgy, 12.3.3
CTabunbHOCTb aHanuTa Bo BpeMs AS - He HabniogaeTca cywecTBEHHOW pa3HULb
XpaHeHust Mexay pesynbTaTaMu UsMepeHuit ans npob,
NoNyYeHHbIMU 0 U Nocne XpaHeHus
SppekmueHocmb n - > 90 % npu npefe-NbHOM 3HaYEHUU C
peakyuu/aKempakyuu RE OTHOCUTESNBHON HeonpeaeneHHocTho < 3 %
KoadhchnumeHT oTknmka ¢ 12.3.3. OTHocuTenbHasa HeonpeaeneHHoCTb < 20 %
12
Macca usoLmaHaTa B rpagyvpoBOYHbIX Mesg - OTHocuTernbHasa HeonpeeneHHocTb < 2 %
pacTBopax
HecooTBeTcTBUE rpagyMpoBOHHOro LOF - OTHoCUTEeNbHbIE Pa3HOCTU B Npegenax
rpacduka AvanasoHa rpagyvpoBku < 3 %; npu
npefensHoM 3Ha4YeHuun < 2%
[TpeunsnoHHOCTL aHanumaa ¥ - <1%
CenekTMBHOCTb s - Pa3spelarolan cnocobHocTb > 1 npu npume-
HEHMW leTeKTopa Ha OCHOBE ANOAHOW MaTpuLibl
YpoegeHb xonocmbix nokasaHull m 12.3.4 | <50 HF NpK OTHOCUTENBHO HEONPEAENEHHOCTH
BL
<5%
MexnabopamopHas eapuayus - 12.3.5 OTHocuTenbHas HeonpeaeneHHocTb < 7,5 %

12.3 OueHka xapaktepncTuk’ achhekTMBHOCTH

12.3.1 3d¢heKTMBHOCTL YynaBnMBaHUA B 3aBUCUMOCTM OT pacnpegesieHMsa YacTtuy no
pasmepy

12.3.2 OT60p NPO6 BO3AYXA
12.3.2.1 O6bem oTOGpaHHOro BO3ayxa

0 OueHka xapakTepucTuk 3hHEKTUBHOCTU OCHOBaHa Ha nogxoae, nogpobHo onucaHHoM B [5].

10
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O6beM oToGpaHHOro Bosagyxa V.

sam BbIMUCMAIOT Ha OCHOBE pacxofa BO3Ayxa, U3MEPEHHOro A0 u
nocne ot6opa npob, no opmyne

q,+4,
Vam =—5—+1, 5)
2
rae 9o — pacxoa B Hauane ot6opa npobbl, MI/MUH;
q, — pacxoa, B kOHUe oT6opa npobbl, MI/MUH;
1 — NPOAOIIKMTENLHOCTL 0TOOPAa NPO6, MUH.

HeonpeaeneHHOCTb pe3ynbTaToB u3MepeHusi obbeMa oOToOpaHHOro BO3fyxa OPMUpYeTcs U3
BKI1AA0B B HEONPEAENeHHOCTb, CBA3aHHbIX C:

a) u3MepeHnsamMKn pacxoga 4o U nocne otbéopa npood,

b) onpeaeneHuem npogOMKUTENBHOCTU OTOOPa Npoo,

C) M3MEHEHUAMU pacxoaa BO Bpems otbopa npod

U MOXET BbITb BbIYMCIIEHA NO hopMmyIie
2

uz(I/sam) _ uz(q0)+u2 (qz) +£+ uvar,q (6)
I/Z ( + )2 t2 [ /2]2 ’
sam qo qt (qo +qt)

B KOTOPOW nNOCRNeAHMM u4neH npeacrtaBnsieT cobon Bknag B HEONPEAENEHHOCTb, CBSA3AHHbIN
C U3MEHEHUAMU pacxoda Bo BpeMs oToopa npob.

12.3.2.2 MpoaomKkuTenbHOCTbL OTOOpa Npo6

MpogomknTenbHOCTL oTGOpa npo6 ¢ MOXET ObiTb ONpeAeneHa C MOrpeLlHOCTbI0 B Mpeaenax
+ 0,5 MuH. Mpun npogomkuTensHOCTN 0T6opa NPo6 15 MUH OTHOCUTENBHAA HEOMNPEAENEHHOCTL U3MEPEHMS
t coctaBut 3 %.

12.3.2.3 Bapuauuu pacxoaa Bo BpeMa oTéopa npoo

MrHoBeHHOE 3HayeHue pacxoga BO BpeMs oTbopa npo6 Heu3BecTHO. HeonpeaeneHHOCTb,

obycnoeneHHas konebaHusiMm pacxoga Bo Bpemsa otbopa npob, u,

var,§ MOXET GbiTb OLiEHEHa Ha OCHoBe

NPeAnoNOXeHNs 0 PaBHOMEPHOM pacnpeaenexnn no popmyne
2
, 9 -4)
uvar, q = 1 2 :

12.3.2.4 NpuBegeHne 3HaYeHU o6 bLEMA NPOOLI K CTAHOAPTHLIM TeMNepaType U OaBJIEHUIO

[na npuBeaeHnsa 3HadeHuin ob6bema nNpobbl K CTaHAAPTHLIM TEMMepaType U AaBneHuo Heobxoanmo
3HaTb [AEWCTBUTENbHLIE CPEHUE 3HAYEeHWs TemnepaTtypbl W [aBneHuss BO Bpems oTbopa npoodsl.
HeonpeaeneHHOCTM 3HadYeHui Temnepatypbl 1 M JaBneHnst P, UCNONb3YEMbIX AN NPUBEAEHUS K

CTaHAapTHLIM YCMOBUSAM, MOTYT BbiTb MONMYyY€eHbl HA OCHOBE:
a) pesynbTaToB pearnbHbIX U3MEPEHUN, MPUHMMAs BO BHUMAaHME HEONPEAENEHHOCTb, KanuGpoBKM

UCNONb3YEeMbIX JaTYMKOB TEMNEPATYPLI U AABNEHUS, N0 hopmyne
2

)

2 _ .2 Smeas
U =u +——, 8)
n
rae ucal — HeonpeaAeneHHOCTh, o6ycn03neHHa;| KaﬂlllﬁpOBKOVI AaT4YUKOB;
Ky — CTaHAapTHOE OTKIMOHEHWNE pPE3YNbTaToOB M3MepeHl/Il71 TeEMNepaTypbl UK AaBNEHUA,
meas
n — YUCNO pe3ynbTaTtoB mamepeHmVl TeMnepaTtypbl N1 AaBreHUA,

b) uHdopmauumn o npenenbHbIX 3HAYEHUSX TEeMnepaTypbl U JaBNEHWs BO Bpemsi oTbopa npo6 B
NpeanosIoKEeHUN X PAaBHOMEPHOTO pacnpeieneHus.

Hanpumep, ecnn npeaenbHble  3Hadenuss Temnepatypbl 7. w1, WM3BECTHbl, TO

HEeOnpeaeneHHOCTb, 0GYCIOBMNEHHYIO U3MEHEHUEM TeMNEPATYpbl 1, BBIMUCTISIOT Mo chopmyre
2
2 _ .2 (Tmax _Tmin)
U, =U_, + 71 2 .
Kak npasuno, nepBbii YneH B popmyne He3aHauuTeneH no CPaBHEeHUIo CO BTOPbLIM.
12.3.2.5 CymmapHas HeonpenereHHOCTb 06 bema Npoobl

Bknaabl B HeonpeaeneHHOCTb, NOMy4YeHHble no 12.2.2.4 cyMMUPYIOT, U HeonpeaeneHHOCTb 06bema
NpoObl, NPUBEAEHHOTO K CTAHAAPTHLIM YCINOBUAM, BLIYUCIAKOT N0 (hopMyne

©)
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uz(Vsam,SPT) _ uz(l/sam) + uz_(T) + uz(P) ]

= 10)
2 2 2 =2 (
Vsam,SPT I/sam T p
12.3.3 Ananus
12.3.3.1 OTto6paHHasn macca
Maccy usouuanara B npobe Bosayxa mg,,, BbIMMCNAIOT N0 hopmyne
_ manal 11
sam AS -k ‘ an
Mool * A ~#as " TIre
A€ 7. — 3pPeKTUBHOCTL yNnaBnMBaHus,;
AS — HeCTabunbHOCTL NPOGOOTOOPHUKA;
ks — cTabunbHOCTL aHanuTa B npobe;
Nre — 3(b(PeKTUBHOCTb peakuymmn u SKCTpakuuu;
m — HECKOPPEKTMPOBAHHAA aHANMTUYECKasi Macca usouuaHara B aHanm3u-pyemon npobe.

anal

12.3.3.2 CTabunbHOCTb aHanNuTa

CTabunbHOCTE aHanuTa AO0MkHA OblTb YCTAHOBMNEHA JKCMEPUMEHTANbHO ANsl YCMOBUIA XPAHEHUA
(Bpems, TeMnepaTtypa u Apyrme yCcnoBusi OKpy><aloLLen Cpefbl), TUMUYHBLIX ANsi KOHKPETHOW naboparopuu.
WUcnbiTaHua cnieayeT NpoBOAUTL NPU YPOBHE COAEpXKaHUs U30LMaHaTa, COOTBETCTBYIOLLEM KOHLIEHTpaLMK,
3KBMBANEHTHOM NpeaensHO A0NYCTUMOMY 3HAYEHMIO.

Mpu Bpemenn ¢ =0 u t = 1 gomkHO GbITb NPOAHANU3UPOBAHO N NPO6 B YCNOBUAX NOBTOPSAEMOCTH
(n >6). Ona oboux 3HavyeHuin BpemeHu npobbl cneayeT BbIOMpaTh CAyyanHbiM 00pasoM u3 napTuM
penpes3eHTaTUBHbIX Mpo6, 4TOObI CBECTM K MMWHUMYMY BO3MOXHbIE CHUCTEMATUYECKME U3MEHEHUs
coaepxaHus. Ona npoeepku CTabunbHOCTU UCMONL3YIOT f-kpuTepuii CThIOAEHTA (ABYCTOPOHHUI KPUTEPUIA
npu ypoBHE AOBEPUTENbLHOI BEPOATHOCTU 95 %). HeonpeaeneHHOCTb onpeaeneHusi CrabunbHOCTU COCTOMT
U3 BKNaaoB, 06YCNOBMEHHbIX:

a) aecopbuuei (cnyvaiiHas coctasnsaoLasa addekTuBHOCTU fecopbumm);

b) rpagympoBkoii (criydanHasa cocTaBnAOLLAA rpagyupoBKu);

C) NPELU3NOHHOCTbLIO aHanuaa;

d) HeoaHOPOAHOCTBLIO NapTuu Npob.

Mo cyuiecTBy, BKnaa B HeonpeaeneHHOCTb, 06YCNOBNEHHbIN onpeaeneHnemM CTabunbHOCTU aHanuTa,

kas , YK€ BKIIOMEH B ApYrUe BKNajbl B HEONPEAENeHHOCTb U HET HeOBXOAMMOCTY €ro YYnTbIBATD.

12.3.3.3 3peKTMBHOCTb peakLuuu U IKCTPaKLum

3HadeHua SMPAEEKTUBHOCTM peakuunm W 3IKCTpakuuu usoumaHarta M uX HeonpeaernieHHoCTb, Kak
npaBuno, MONy4yalwT Ha OCHOBE MOBTOPHLIX W3MEPEHWA KOHLEHTPaLuWW aTTeCTOBAHHbLIX CTaHAAPTHLIX
obpasyos (ACO) usoumaHata wunu npogykra(oB) ero peakuuun. HeonpeaeneHHOCTb, OBGYCIOBMEHHYIO
HENONHOTON peakuumn U SKCTpakUmm, ANA YPOBHA coaepXaHusa u3oumaHaTa, COOTBETCTBYIOLLEro npeaernbHo
JOMyCTUMOMY 3HAYEHUI0, BbIYUCNAIOT Ha OCHOBE BKNaaoB:

a) HEONpPeaeneHHOCTU CoAepKaHuA cTangapTHoro obpasua;

b) cTaHpapTHOrO OTKNOHEHWS CPpeaHel CTENEeHU yrnaBnMBaHus;

C) OTKNOHEHUs CpeaHen Macchl U3oumaHara B npobe no OTHOLLEeHUIO K Macce usoumaHaTa B ACO.

HeonpeaeneHHOCTb, 06YCNOBNEHHYIO HENOMHOTON peakuMn U SKCTpakumm, BbIMUCAAIOT No hopmyne

2 2 2 2
Upg _ Uegy S (mpg) | (Mg —Mggy)
——=—* > + 3 , 12)
Mep  Mcru Mpe Merm
rae — aTTecToBaHHasA macca nsoumarara s ACO,
CRM
Uerm — HeonpeaeneHHoCTb aTTECTOBAHHON MaccChl u3oyunadata B ACO;
7. — CpeaHsiaA Macca usounaHarta, onpeaeneHHas npu aHanuse;
S(mDE) — CTaHZapTHOE OTKSMOHEHWe CcpeaHero 3HavyeHusi MacCbl, NONYYEHHOW Ha OCHOBe

pe3ynbTaToB NOBTOPHLIX U3MEPEHWUA.

MocneaHum uneHoMm B chopmyne, npeacTaBnsloWMM COOO HeonpeaeneHHOCTb, 0OYCMNOBIEHHYIO
3HAUUMbIM CUCTEMATUYECKMM CMELLEHUEeM 3HAYEHUS U3MEPEHHOW MaccChl OT aTTeCTOBAHHOMO 3Ha4eHus,
MOXHO npeHebpeyb, ecnu

a) CMeLLeHne CTaTUCTUYECKU HE3HAYUMO NPU YPOBHE AOBEPUTENBHON BEPOATHOCTHU 95 %;

12
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b) BBeaeHa nonpaeka Ha CMELLEHUe.

Ecnn ACO HeT B Hanuyuu, TO cneayeT MCNOMb3OBaTb MaTepuarn HauBbICLLETO METPOSIorM4YeCcKoro
KayecrtBa.

12.3.3.4 KoacpmumneHT oTknuka

MockoNbKy METod KOMUYECTBEHHOro OnpeaeneHus W3OUMaHATHLIX ONMIOMEpOB OCHOBAH Ha
UCMOSNIb30BAHUKU TPagYMPOBOYHON 3aBUCUMOCTU ANA NPOU3BOAHLIX MOHOMEPOB, B HEONpPeAEeneHHOCTb
koacpcpuumMeHTa OTknMka OyaeT BHOCUTbL BKnmag pasHuua KoadduuMeHTa OTKnMKa Ans NPOU3BOAHBLIX
MOHOMepa 1 onuromepoB. OTHOCUTENbHAA HEONPeAENeHHOCTb KoadpduumeHTa oTknmka oueHusaetca B 10
%.

12.3.3.5 HeckoppeKTUpoBaHHaaA aHaNUTUYECKaa Macca aHanura

HeonpeaeneHHOCTb HECKOPPEKTUPOBAHHOW aHANMTUYECKOW MacChl coeuHEHUs) 0D0YCNOBMeHa:

a) HeONMpPeaEeneHHOCTbIO KOHLIEHTPaLUUK rpaayMpoBOYHbIX PACTBOPOB;

b) HECOOTBETCTBMEM rPaayMpPOBOYHON (DYHKLUWN;

C) Apend oM BbIXOAHOIO CUrHana AeTekropa mexay rpagyupoBkamu;

d) NPeLmn3NoOHHOCTbIO aHanumsa;

€) CeneKkTMBHOCTbIO XpomaTorpadu4eckon CUCTEMBbI.

12.3.3.6 MpagynpoBOYHbIE PACTBOPLI

HeonpeaeneHHOCTb cofepkaHusa u3oumaHaTa B MCNOMb3yeMbIX rPagyupoBOYHbIX pacTBOpax 3aBUCUT
OT TUNa cTaHg4apTHOro pacreopa.

[nAa rpagynpoBOYHbIX paCTBOPOB B TONYONE UNK auetToHuTpune (cm. 4.8) HeonpeaeneHHOCTb COCTOUT
U3 cneayloLwmx BKNajos:

a) HeonpeaeneHHOCTM YUCTOTbl M3ouMaHaTa, M3BECTHOM U3 CONPOBOAMTENbLHOM [JOKYMEHTauuu

W3rOTOBUTENS, KaK MPaBuno, NPUBOAUMON KaK MUHUMASbHBIN YPOBEHb YUCTOTHI W , HANpUMEP, MaccoBas

gonsa w=99 % unu w =99 %. B nepsom cnyyae OTHOCMTENbHAsA HEOMNPEAErieHHOCTb, 0BYCNOBNeHHas

HanuumeMm npumeceir 3agaetca kak (100—w) %; BO BTOpPOM cryyae — 3TO OTHOCUTENbHAS
HEeonpeaeneHHoCTb, OLeHUBaEMas B NPeanoNOXEeHM PABHOMEPHOTO pacnpeaeneHus no opmyne
,  (100-w)?
Uy =T; (13)

b) HeonpeaeneHHOCTM B3BELUMBAHUA BELLECTB U PACTBOPOB T. €. HEONPEeAENEHHOCTU B3BELUNBAHUSA.
Mpu B3BELUMBAHMM MO METOAY Pa3HOCTHU MAcC HEONPEeAEeNneHHOCTb B3BELUNBAHUA U, BbIMUCHAIOT
no cpopmyne
u2

weigh

=2ul,, (14)

rae u,, — HeonpeeneHHoCTL NCMOMb3YeMbIX BECOB.

12.3.3.7 HecooTBeTCTBME rPagyMPOBOYHON (DYHKLUMN

HeonpeaeneHHOCTb, OOYCMOBNEHHYID HECOOTBETCTBUEM  FPagyMpOBOYHON  (DYHKLMMU,  MOXHO
BbIYMCNUTL ANS COAEPXKAaHMA M3ouMaHaTa (COOTBETCTBYIOLIErO Macce u3ouuaHarta, OToGpaHHOro npu
npegenbHOM 3Ha4yeHuM) no OcTaTkam rpagyMpoBOYHON (PYHKUMM, NONYYEHHOW METOAOM NUHEWHOW
perpeccun B3BeLLEHHON NO €ro CoAepXKaHuIo B rpalyupoBOYHOM pacTeope no hopmyne

2
2 _ (mregrimstd) _ 2
uty =L M), 2 15
Myq
e m — Macca M30LMaHaTa, BbIMUCIIEHHAs! N0 YPABHEHUIO PErPECCUU, NPU YPOBHE COAEPKAHNS

9" rpagyMpoBOYHOTO pacTBOpa, COOTBETCTBYIOLLEro Hanbonee GNM3KOMY K Macce U3oLMaHaTa,

npeacrasnstoLero npoby npu npeaens-HOM 3HAUEHUM;

m,, -~ MaccausouuaHata, ConepKalieroca B COOTBETCTBYIOLIEM FPaAYUPOBOYHOM PacTBope;
S
Dol — OTHOCUTESIbHbI OCTATOK A4S KOHKPETHOTO YPOBHA KOHLUEHTpaLMK.
re
MpuMmedyaHne — HecooTBeTCTBUE TIPafyUpPOBOMHON (DYHKUMM BHOCUT BKIT@j B HEONPEAENeHHOCTb,

00yCroBreHHyl0 HEMONMHOTON 3JKCTPaKUUM WNnuM peakuyun, ecnn ux 3heKTUBHOCTbL 3HAUMTENbHO OTNUYaeTca oT
eauHuLbl. B aToM cnyvae He3aBMCMMO OT TOro, BBOAMNAchb MW NOMpaska Ha HEMNOMHOTY peakuun W IKCTPaKuuw,
HeonpezeneHHOCTb, 0BYCIOBIIEHHYIO HECOOTBETCTBUEM PafyMpOBOYHON (PYHKUMK, MOXHO HE y4uTbIBaTb NpU OLEHKe
HeonpeAeneHHoCTM.

12.3.3.8 Opeid BLIXOAHOIO CUrHaNa getekropa

13
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HeonpeaeneHHOCTb, 06YCNOBNEHHY APENPOM BbIXOAHOIO CUrHana AeTeKkrtopa, MOXHO OLEeHWUTb Ha
OCHOBE OTHOCUTENbHbLIX PA3HOCTEN BbIXOAHbLIX CUFHAMOB Mexay nocnefosaTenbHbiMK rpagyupoBkaMu no

dopmyne

2
y —r
u2. - (n n—l) —, (16)
aie 12l(r, -1, ) /2]
rae ; — BbIXOOHOW CUrHanm [eTekTopa ANA [pagywpoBOYHOrO pacteopa, HauGonee TOYHO

COOTBETCTBYIOLLMI Macce u3ounaHaTa npu ero npeaenbHoM coaepxaHum B npobe.
12.3.3.9 NMpeunsMoHHOCTb aHanusa
HeonpeaeneHHOCTb, 0OYCMOBMEHHYI0 HEJOCTaTOYHOW MPELUSMOHHOCTLIO aHanusa, ur OLleHUBAIOT B
YCINOBUSIX NOBTOPSAEMOCTU, aHANU3NPYA rpagyupoBOYHbIE PAcTBOPbLI OHOMO M TOrO XXE COoCTasa; NPOBOAAT

MMHUMYM LLIECTb MOBTOPHbLIX aHANU30B. 3aTEM HEONPEAESNEHHOCTb BLIMMCIAIOT NO hopMmyne

2
2 S

_ Sanal
ur = (1 7)
nr
rne g . — CTaHaapTHOE OTKIMOHEHUE BbIXOAHbIX CUTHANOB NMPU NOBTOPHbIX aHann3ax;
anal
n — YUCNO NOBTOPHLIX aHANN3O0B,
7 — cpeaHee 3Ha4YeHune BbIXOQHOro curHana.

OTOT BKNaa B HeONpeAeneHHOCTb OblN YYTEH MPU BbIMUCIIEHUM COCTABASOLIMX HEOonpeaeneHHOCTH
3P HEKTUBHOCTU peakuum 1 3KCTPaKLMmM U NOSTOMY €ro He OnpeaensioT OTAENbHO.

12.3.3.10 CenekTMBHOCTb aHanusa

12.3.3.10.1 Wcnonb3yemass cuctema pasgeneHuss (konoHka ans B3IXKX) pomkHa ObiTb
ONTMMU3NPOBAHA ANA CBEAEHUA K MUHUMYMY HEONpeaeneHHOCTU, OOYCMOBMEHHON HEeOoBGHapYXeHHbIM
COBMECTHbIM 30MPOBAHUEM NMOTEHLUMANbHLIX MELLAIOLLUX COEANHEHUIA.

Pa3speluenune R, BbluncneHHoe no copmyne (18), AOMKHO ObITh GoMbLIE eANHULEI.

B atom cnyyae MakcumanbHasi HEONpPeaeneHHOCTb, 00YCNOBNEHHAA COBMECTHbLIM 3fIOUPOBAaHUEM,
paBHa 2,5 %. TunuyHbIi BKNaa B HeonpeaeneHHocTb coctasut + 0,7 %.

PaspeLuenne ucnonb3yemon BX cucremsl R BbMUCTIAIOT N0 dhopmyne

R= L , (18)
0,85 (wy +w))
A€ Ar, = Pa3HOCTb BPEMEHN YAEPKMBAHMS U30LMAHATA U MELLAIOLLETO COBANHEHNS, C;
wy  — LUMPUHA NNKa U30LMaHaTA Ha NOMYBLICOTE, C;
W, — LUMPUMHA NUKA MELLIAIOLLIETO COEIMHEHUS Ha NOMNYBLICOTE, C.

12.3.3.10.2 [etektop OOMMkKeH obGecneyuBaTb BO3MOXHOCTb  pa3nuuaTtb  aHanuTt
¥ NOTEHUUanNbHbIE Mewarlue BelwecTsa.

Mpu naeHTUUKaLMN NPON3BOAHLIX U30LMAHATOB OObIMHO UCMONL3YIOT AETEKTOP HAa OCHOBE AWOAHOW
MaTpuLbl.

12.3.3.11 CymmapHan HeonpegesrieHHOCTb aHaNnMTM4YeCKON Maccbl u3soumaHara

MpuBeaeHHble BbilLe BKNagbl B HEONPeAENneHHOCTb 00bEeaNHAIOT, N HEONpPeAENneHHOCTb U3MepeHust
MacCbl COEAMHEHUA  U(Mana), (UCKNIOYAs  HeOoNpeaeneHHOCTb, OOYCNOBMEHHYID  HeaoCTaTOvHOM
NPeUn3nOHHOCTLIO), BLIMMCNAIOT NO hopmyne

2
u2 (manal) — ustd

2 2 2
2 2 + ulof + udrift + usel . (1 9)
manal std
rae u — HeonpeaeneHHOCTb CeNeKTUBHOCTU aHanusa.

sel
12.3.3.12 CymmapHas HeonpeaeneHHOCTb Macckl 0TOOPaHHLIX U30LUMaHaToB B npobe
Bknagbl B HeonpeaeneHHocTb, MNpuBeaeHHble B 12.3.3.3 - 12.3.3.8, 12.3.3.10 n B 12.3.3.11,
06LEeAMHAIOT, U HEoMNpeaesieHHOCTb M3MEpEeHusi Maccbl O0TOOpaHHbIX M3ouuMaHaToB B npobe Bo3ayxa

u(msam) BbIYUCNAKOT NO (boplvlyne
2
2 2 u 2
u (msam) _ u (manal) URE uRF
2 - 2 T + 2 (20)
msam manal ﬂRE ¢

12.3.4 Macca coeguHeHUs B XON0CTON Npo6e

14
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Maccy usounaHata B Xonocton npobe my ONPeAensioT NPOBEAEHNEM aHanu3a Cepun XOmnocTbix

npoG B YCMOBWAX MOBTOPSIEMOCTY; NPOBOAAT HE MEHEe LIECTN NOBTOPHBLIX aHanu3oB. HeonpeaeneHHoCTh
BbIMMCIIAIOT C UCMOSIb30BAHUEM YINIOBOrO KOI(PULMEHTA rPpagynpPOBOYHOM HYHKLMM, SKCTPANONUPOBAHHON
K HyNEeBOMY YPOBHIO BLIXOAHOTO curHana, no copmyne

52
2 _ _9BL
u? (g ) = —2, @1)
h0gy
rae s, — CTaHAapTHOE OTKMOHEHWE PesynbTaTOB NOBTOPHLIX aHaNWU30B;
n — YUCNO NOBTOPHBLIX aHANN30B.
by, — yrnoBon KoapduUUEHT rpagympoBOYHOro rpaduka, 9KCTParnosiMpoBaHHOIO K YPOBHIO

XONOCTbIX NOKA3aHUIA;

Ecnn curHan B XONOCTOM OMbiT€ MEHbLIE YTPOEHHOr0 YPOBHSA LUymMa JAeTeKkTtopa npu BPEeMEHM
yAep>XMBaHUA U3oLUMaHaTa, TO Maccy usoLmaHaTa B XonocTon npobe my; W ee HeonpeAeneHHoCTb UMy, )
cnegyer BbMUCNATL HA OCHOBE YPOBHA LUymMa AeTekTopa C UCMonb3oBaHuMeM  KoddhduumeHTta
rpagyvpoBOYHON  (PYHKUUM, SKCTPANONUPOBAHHOM K HYNEBOMY YPOBHIO BbLIXOAHOIO CurHana, B
npeanonoXeHun 0 ero paBHOMEPHOM pacnpeaeneHuu no hopmynam

3r,
mg, = z—b‘;, 22)
9 2
(g ) = =2, 3)

12

rae  p  —YPOBEHb LLyMa;
b, - YrNoBON KO3(PMULNEHT rpaaynpoBOYHON (PYHKLMN NPU HYNIEBOM YPOBHE BbIXOAHOMO CUrHana.

12.3.5 MexnabopaTtopHble BKNaabl B HeONpeAeneHHOCTb

BO3MOXHO  OTCTynneHwe OT YCTAHOBMNEHHOW Bbile nNpoueaypbl OLEHKM  COCTaBMAOLUNX
HeonpeaeneHHOCTM aHanusa, NpMBEAEHHOW B HACTOALWEM CTaHaapTe, NPy NPUMEHEHUN €ro B PasfUYHbIX
naGopartopusix. OKOHYaTensLHO AONONHUTENbHbIE BKNaAbl B HEOMPEAENEHHOCTb MOryT ObiTb OnpeaeneHs
KONMMYECTBEHHO NPU NPOBEAEHUN MeXabopaTopHbIX CIINYEHUI, OXBATbIBAIOLLMX:

a) NOMHYy'o npoueaypy M3MepeHun, BKovas oTéop npoob;

b) aHanuTnueckyio YacTb nNpoueaypbl USMEPEHUN.

MexnabopaTopHble CRUYEHUst OpraHu3yloT B cooTBetcTBuM ¢ MNCO 5725-2 ¢ ucnonb3oBaHneEM
00pasuUoB [OCTaTOYHOW TFOMOreHHOCTM ans obecneyeHuss Toro, 4TOObLI BKMag B MexrabopaTopHylo
HeonpeaeneHHoCTb, 06YCNOBNEHHbI HEFOMOr€HHOCTbIO, Obln He3HAauUUTENbHbLIM. Ha npakTuke, kak npasuno,
[OCTaTo4HO, YTOBbI HEONpEeaAENeHHOCTb U3-3a HErOMOTeHHOCTH cocTasnsana < 2 %.

12.3.6 CymmapHas HeonpeaerneHHOCTb

CyMMapHyl0 HEOMpeaeneHHOCTb COAepXaHus usoumaHara B npobe Bosgyxa u (o, ) nonyyawor

06beguHEeHWeM BKMaJoB B HEOMPEAENEHHOCTL, BbIYMCIIEHHBbIX No dopmynam (10), (20) un (23), npubaenss
(npu Heo6xoaAMMOCTH) MeXnabopaTopHbI BKIa4 B HEONPEAENEeHHOCTb, No dopmyne
2 2 2 2 2
us(pn) =u (Vsam,STP )+ u(mg,) +u(mg ) +uyp (24)

rae u, — MexnabopaTopHbIi BKNaa (COCTaBNAOLAsA) B HEONPEAENEHHOCTb.
12.3.7 PaclumpeHHasa HeonpeaerneHHOCTb
PacLumpeHHylo HeonpeaeneHHOCTb U3MEPEHNIn CoaepKaHusa nsouuaHara B npobe Bosayxa, o, , Npu

YPOBHE [OBEPUTENBHON BEPOATHOCTM 95 % NOMy4alT YMHOXEHUEM uc(pm) Ha KoahdpuumeHT oxeara,

paBHbI ABYM.

12.3.8 HeonpeneneHHOCTb KpUTEpUEB KavyecTBa

MpM  CYMMMpPOBAHWM  CTAHAAPTHbIX HEOMPEAENEeHHOCTeN, CBA3aHHbIX  C XapaKTepucTMKamm
ahbekTuBHOCTU (CM. 12.2), paccMaTpuBalOT HAUXyALWKIA cnyyai. Nony4YeHHas cymmapHasi OTHOCUTenbHas
HeonpeaeneHHoOCTb, BbluMcneHHas no 12.3.6, 6yaeT coctasnATk = 10 %. PaclumpeHHas HeonpeaeneHHoCTb
coctasut + 20 %.
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MpunoxeHue A
(cnpaBoyHoe)

Xapakrepuctukun 3peKTUBHOCTHU

A.1 CymmapHaa HeonpeaeneHHoCTb

Mpu BbMUCNIEHNM HA OCHOBE AlaHHbIX, NpUBEAEHHBIX B Tabnuue A.1, oLeHka cyMMapHOW HeornpeaeneHHOCTH [CM.
dopmyny (24)] coctaBut 25 % AnA nsouuaHaTos B BUAE NapoB U 45 % — Ans usouuaHaToB B BUAE a3po3onei (ans

CyMMapHOro cogepxaHust MOHOMEpPOB U OfIUroMepoB).

Tabnuya A.1-OueHku HeonpeaeneHHOCTH

Bknaa B HeonpeaeneHHOCTb

Heonpege-
JNIEHHOCTb, %

KoMmeHTapuu

O6bem npobkl

4

Ana npobbl Bo3ayxa, oTobpaHHol B
TeveHue 15 muH npu pacxoae 1 n/mMuH

Pacxog npu ot6ope npob — kanubposka

CBuaeTenbCTBO 0 kKanub-poBke npubopa

NeHHocTb, %

2
Pasmax pacxoga npu ot6ope npobkl
3 OueHka
MpogomkuTensHoCTb 0T6opa Npob 0,2 -
HaHHble 0 TeMnepaType BO Bpems oT6opa npob
1 OueHka
[aHHble 0 JaBneHun Bo BpeMsa oTb6opa npob 1 OueHka
Macca aHanuta
MoHomep 8 Be3 kommeHTapues
Onuromep 13
CTabuneHOCTb aHanuTa npu XpaHeHun MpeHebpe- Mpu HeobxofMMOCTU NPOATIEHUA CpoKa
XKUMO Mana XpaHeHusi. CmM. [8]
O PeKTUBHOCTL peakLmnmn U SKCTpaKLum 6 Cm [5]
KoaddumumeHT npeobpazoBaHus 10 OLeHka npuMeHuMa rnpu onpegeneHnu
onIuroMepos
Macca nsouynaHaTa B rpafyMpoBOYHbLIX pacTBopax 1 OueHka
(onpefeneHHas B3BelUMBaHWEM + pasbaBneHnem)
HecooTBeTCTBME rpajyMpoBOYHOR XapaKkTepUCTUKM 4 BeluncneHHaa ana gnanasoxa
rpagyvpoBKu
Opeid BLIXOAHOIO cUrHana B NpoOMeXyTKax Mexzay MpeHe6- Opeiicd npnbopa HeGonbLoh n
rpagyvpoBkamu pexumo npoBepseTcsa Npu BBEASHUN rpajym-
mana POBOYHLIX PACTBOPOB Yepes
onpegereHHoe Yncno npob B cepuu
aHanusos
AHanuTuyeckas NpeLuMsnoHHOCTb 2 CMm. [15]
CenekTMBHOCTb 3 OueHka
YpOBEHb X0NIOCThIX MOKa3aHWi 1 OueHka
MexnabopaTopHbiil pa3bpoc 3HadeHuia), usoumaHatel | 24 HDI
B BUAe napos (NponssogHble MAMA) 23 TDI (aBa nsomepa)
OnpegerneHne MoHoMepa 13 pasHbix nabopaTopuid, 23 MDI
483 npobsbl
Bknag B HeonpefeneHHOCTb Heonpepe- KoMMeHTapuu

MexnabopaTopHble BapuaLmna); nsoymaHathl B BUae
aspo3onei (NpoussogHslie MP)

OnpepeneHne MOHOMepa W onuromepa

10 pasHbIx nabopaTtopuii, 96 npob

45
HeT gaHHbIX
45

HDI (Desmodur N-3200)b)
DI
MDI (Mondur MR-200)b)

3TOW NPOAYKLMW.

a) MpogonxatoLleecs nabopaTopHoe UccneaoBaHWe, NpUBefeHHbIe 3Ha4eHna nony4veHesl B nepuod ¢ 2000 no 2005 .
b) Desmodur N-3200 n Mondur MR-200 — ToproBble HauMeHOBaHUs NPOAYKLUK, BEIMyCKaeMoW KoMmnaHuei Bayer.
MHdbopmaLmsa npusegeHa ana ygobcTea nonsaosaTefieil HacTosALWero cTaHjapTa 1 He ABnseTes peknamoil UICO

A.2 PacuiumpeHHas HeonpeaeneHHoCTb

Mpu koadbbuumeHTe oxBaTa ABa paCLUMPEHHAs HeonpeaeneHHOCTb coctasnseTr 50 % ans
nsounaHatos B Buae napos u 90 % — aAns uzounaHaToB B BuAe asposonen (npu 06beaANHEHUN MOHOMEPOB

1 ONIUTOMEPOB).
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Mpunoxexve B
(cnpaBo4Hoe)

Xpomartorpammbl npo6

A
60
5.294
40 1
A
20
0
0 2 4 6

A, MVH

A - MOT/OLWEHNe; /r - BPEMS YAEPXUBaHUS, MUH

PucyHok B.1 - XpomaTtorpamma, nosiy4eHHasa Ha Y@ getektope npu anvHe BonHbl X = 254 UM ana MAMA-
npoussogHoro 2,4-TDI

SO:
60
40

5.179
201

4 6

A - nornouweHue; 1z - Bpemsi yAepX1BaHWsi, MUH

/R, MuH

PucyHok B.2 - XpomaTorpamma, nosiydeHHas Ha Y® geTektope npu asuHe BofiHbl X = 254 HM ans MAMA-
npoussogHoro HDI

60
4547
40

20

IR, MUH
A - nornoweHvie; tr - Bpems yaepxvBaHus, MUH
PucyHok B.3 - Xpomartorpamma, nonyvyeHHas Ha Y geTekTope npu AnunHe BosHbl X =254 HM gna MAMA-

npoussogHoro MDI

17
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PucyHok B.4 - Xpomarorpammva, noslydyeHHas Ha YO getekrope npy o/imHe BOSHbI X = 242 Hv gna MP-
npounssogHoro 2,4-TDI

/R, MWH

A - nornoujeHve; tR - Bpems yaepXxuBaHus, MuH
A, B C D, E F G, H, |- nuku no npon3BoaHbIM

PucyHok B.5 - XpomartorpaMmva, nostydeHHas Ha Y& aetektope (Ha OCHOBE AVOAHON MaTpuLpbl) ot MP-
npou3soaHbIX (cM. 4.10.2) Desmodur N-32007) (nomrekcameTnieHanmsoLmaHar)

1) Desmodur N-3200 - TOproBoe HavMeHOBaHWE NPOAyKUMM, BbiMyckaeMoli komnaHueli Bayer. WHdhopmauus
npvBefeHa Ansa yao6cTBa nonb3oBaTtesnieli HaCTOSALLEro cTaHAapTa U He siBnsieTcst peknamoli MICO 3Toil npoaykumu.

18
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MpumeyvyaHune - Bce usoumaHatbl, KpoMe coeguHeHnsa A.

PucyHok B.6 - Y®-cnekTpbl MP-nponssogHbix Desmodur N-32007)
(nonurexkcaveTuneHaMmM3oLyaHara), OTMEYEHHbIX Ha pyUCyHKe B.5

tR - Bpems ygepxuBanus, muH; A, B, C, D, E, F, G - NuK1 No Npon3BOAHbIM

PucyHok B.7 - XpomaTtorpamma, nosyyeHHas Ha YO aetektope (Ha OCHOBE AMOAHOM MaTtpuupl) gns MP-
npomn3soaHbIX (M. 4.10.2) Mondur-2002 (nonu-4,4'-gumnsoumaHaTogndoeHnNImMeTaH)

1) Desmodur N-3200 - ToproBoe HaMMeHOBaHVe NPOAYKLUM, BbiNyckaeMoi komnaHwel Bayer. MHdopmaums
npueefeHa 4na yao6cTea nonb3osaresneli HacTosALWero ctaHgapTa v He AenseTca peknamoii UCO aToii npoaykuum.

2 Mondur-200 - TOproBoe HavMMEHOBaHWe MpPOAYKUMK, BbiNyckaeMoil KomnaHuueil Bayer. VHdopmauus
npveBefeHa 4na yao6CcTea Nonb3oBaTesieil HACTOSALLEro cTaHgapTa v He ABnseTca peknamoit MCO aToii npogyKumu.
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MpunmeuvaHune - Bce nsoumnaHatbl, KpOMe coefuHeHus A.

PucyHok B.8 - Y®-cnektpbl gna MP-nponssogHbix Mondur-200 (nonun-4,4'-aumn3o-umaHaro-
AndbeHnIMeTaHa), OTMEUEHHbIX Ha pucyHke B.7

tR - BpemsA yAepXuBaHUA, MUH
A B, C D E F G H,I J- nukv no npon3BoAHbIM

PucyHok B.9 - XpomaTtorpamma, noslyyeHHas Ha Y& aetektope (Ha OCHOBE AVMOAHONM MaTpuupbl) ans MP-
npou3BoAHbIX Rubinatel) (noiun-4,4'-anmso-unaHatogudieHnnveTaH)

1) Rubinate - TOproBoe HaumeHOBaHWe NpPOAYKLMWU, BblINycKaemoi komnauvein Huntsman. WHpopmauusa
npueefeHa Ana yao6cTBa nonb3oBaTeneli HaCTOAWEro cTaHAapTa U He ABnsieTcs peknamoit MICO aToil npoayKuum.
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MpumevyaHune - Bce usoumaHatbl, KpOMe coefuHeHUA A

PucyHok B.10 - Yd-cnekTpbl ana MP-npon3BogHbix Rubinate (nonu-4,4'-guun3o-ymaHatogndeHnnmeTana),
OTMEYEHHbIX Ha pucyHke B.9
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Mpunoxexnune A
(cnpaBouHoe)

CBefieHUA 0 COOTBETCTBUU CChINOYHbIX MEXAYHAPOAHbIX CTAHAAPTOB CCbISTIOYHbLIM HALUMOHANbHBLIM
ctaHgapTtam Poccuickon ®egepaummn

Tabnuuya OA.1

OB603Ha4YeHne CChINTOYHOro CTeneHb O603HaveHWe U HauMeHoBaHWe
MeXayHapoAHOro cTaHaapTa COOTBETCTBUS COOTBETCTBYHOLLEr0 HaLMOHaNbLHOro craHgapTa
NCO 5725-2 IDT FTOCT P WUCO  5725-2-2002  To4HoCTb
(MpaBUMBHOCTE U NPELU3NOHHOCTL)  METOAOB U
pe3yneTatoB M3MepeHuin. Yactb 2. OCHOBHOW MeToA
onpefeneHua MNOBTOPAEMOCTM W BOCMPOU3BOAUMOCTU
CTaHAapTHOro MeTo4a U3MEPEHUI
EH 1232 - .

COOTBETCTBUA CTaH4apTOB:
- IDT — AEHTUYHbIN CTaHgapT.

* CoOTBETCTBYIOWMIA HALMOHANBHBIA CTaHAapT OTCYTCTBYET. [lo ero yTBepXAeH!S PeKOMEHAYeTCs MCToNb3oBaTh
NnepeBof Ha PYCCKMii A3bIK AaHHOrO MeXAyHapohHOro ctaHgapTta. [epeBof AaHHOro MEeXAyHapoLHOro cTaHiapTta
HaxoauTcs B PefiepanbHoOM MHPOPMALMOHHOM DOHAE TEXHUYECKWUX perniaMeHToB U CTaH4apToB.

MpumedyaHue — B Hactoswel Tabnuue WCMONb3OBaHbl CriefyloliMe YCrOBHble 0603Ha4YeHUst CcTeneHu
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Gas analysis — Requirements for certificates for calibration gases and gas mixtures
(NCO 6141:2000, AHanu3 rasoB. TpeboBaHua Kk ceptudpukaram Ha rasbl W
NMOBEPOYHbIE ra30Bble CMECH)

Gas analysis — Preparation of calibration gas mixtures using dynamic volumetric
methods (MCO 6145 (Bce w4actu). AHanu3 rasoB. [NpurotoBneHue MNOBEPOYUHbLIX
rasoBblX CMECEl C NPUMEHEHNEM AMHAMUYECKUX OO BEMHBIX METO0B)

Gas analysis — Preparation of calibration gas mixtures — Permeation method (MCO
6349:1979. AnHanu3 rasoB. [lpuroToBrneHWe MOBEPOYHbLIX T[a30BbIX CMECEN.
Mpotukatowmii metoa)”

Determination of organonitrogen compounds in air using liquid chromatography and
mass spectrometry — Part 1: Isocyanates using dibutylamine derivatives (MCO
17734-1, AHann3 a3oTOPraHUYecknX COEAMHEHUI B BO3AYXE METOAOM >KMAKOCTHOMN
Xpomarorpadum n macc-cnektpomeTpumn. Yacte 1. OnpegeneHne naoynaHaToB Mo mx
ANBYTMNaMUHOBBLIM MPOU3BOAHbLIM)

Uncertainty of measurement — Part 3: Guide to the expression of uncertainty in
measurement (GUM:1995) [MCO/M3K, HeonpeaeneHHOCTb u3MmepeHuin. Yactb 3.
PyKoBOACTBO MO BbIPaXXEHUIO HEONPeAeneHHOCTH nameperHuin (GUM:1995)]
Workplace atmospheres — General requirements for the performance of procedures for
the measurement of chemical agents (EH 482, Bosgyx paGouer 30Hbl. O6wme
TpeboBaHUA K XapakTepucTWkaM METOAUK W3MEPEHUN COAEPKAHUS  XUMUYECKUX
BELLECTB)

Standard test method for determination of aerosol monomeric and oligomeric
hexamethylene diisocyanate (HDI) in air with (methoxy-2-phenyl-1) piperazine (MOPIP)
in the workplace (ASTM D6561 CrtaHgapTHbIi METOA WCNbITaHWW ANS onpeaeneHus
a9po30rs1 MOHOMEPHOTO U ONIMFOMEPHOro rekcameTuneHauusoynaHata (HDI) B Bosayxe
paboyelt 30HbI C NpUMeHeHnem (MeToken-2-cpenunn-1)nunepasuHa (MODUIT)

Standard test method for determination of gaseous hexamethylene diisocyanate (HDI) in
air with 9-(N-methylaminomethyl) anthracene method (MAMA) in the workplace (ASTM
D6562, CraHgapTHbli MeETO4 WCMbITaHW  Ans  onpeaeneHus  rasoobpasHoro
rekcametuneHgumsoymnanata (HDI) B Bo3ayxe pabouelr 30HbI ¢ npumeHeHuem 9-(N-
MeTunammHmeTun)aHTpayeHa (MAMA)

ASTM D5932, Standard test method for determination of 2,4-toluene diisocyanate (2,4-
TDI) and 2 6-toluene diisocyanate (2,6-TDI) in air [with 9-(N-methylaminomethyl)
anthracene method] (MAMA) in the workplace (ASTM D5932, CtanHgapTHbIi METOA
ucnblTaHMn  ana  onpegenedus  2.4-tonyonguusoumaHatra (24-TDI) wu  2,6-
Tonyongaumsoumanata (2,6-TDI) B Bo3gyxe paboyen 30Hbl € npumMeHeHuem 9-(N-
MeTunammHmeTun)auTpaueHa (MAMA)
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Tremblay, P. Validation and evaluation of analytical methods for 1,6-hexamethylene
diisocyanate and its prepolymers (translated from French), Thesis for Master's degree,
IRSST/UQAM, Montreal, 2001
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Internal data, 1992
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