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MpeaucnoBue
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2 BHECEH TexHu4yeckum koMuTteToM No cTaHaapTusauumn TK 457 «Kavectso Bo3ayxa»
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4 Hacrtoawumin ctaHaapT MaeHTU4eH MexayHapoaHomy ctaHgapty UCO 17734-1:2013 «Ananus asoTtop-
raHU4ecknX coeuHeHUn B BO3ayXe MeTOA0M XKUAKOCTHOMN XxpomaTtorpadum u macc-cnektpomeTpun. HacTb 1.
OnpepaeneHue n3ounaHaToB no X AMbyTunammnHoBsbIM NpoussoaHeIMy» (ISO 17734-1:2013 «Determination of
organonitrogen compounds in air using liquid chromatography and mass spectrometry — Part 1: Isocyanates
using dibutylamine derivatives», IDT).

MexayHapoaHbliii ctaHgapT paspaboTaH TexHudeckum komutetom TC 146/SC 2.

Mpu npUMeHeHUn HacTosLLero cTaHaapTa pekoMeHayeTcsl UCNofb30BaTk BMECTO CCbINIOYHBIX MeXayHa-
POAHLIX CTaHAapTOB COOTBETCTBYHOLLUME UM HaUMOHaNbHble CTaHAAPThbl, CBEAEHUA O KOTOPbIX NpuBeaeHb
B AOMONHUTENBHOM NpunoxeHun OA

5 BSAMEHTOCTP UCO 17734-1—2009

lpasuna npumeHeHUs1 Hacmosiue2o cmaHdapma ycmaHoesieHbl 8 cmambee 26 ®edepalnbHo20 3aKoHa
om 29 uroHs1 2015 2. Ne 162-®3 « O cmaHdapmu3satuu e Pocculickol ®edepauyuu». Hgopmatusi o6 usmeHe-
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BBepeHune

M3oumaHaTbl UCMonb3yoT B MpoMbILLNEHHOCTH ke 6onee 50 neT. OHU ABNSAIOTCA BXKHLIMU XMMUYECKN-
MW CoeaNHEHUAMM, HaXOASLLMMU LUMPOKOE NMPUMEHEHNE B XMUMUYECKON NPOMBILLIIEHHOCT W, rNaBHbIM 06pa3om
B NpousBoacTBe nonnypeTtaHos (MY). HecmoTps Ha npegnpuHMmMaeMble Mepbl KOHTPOINS NpeAerbHbIX Bo3aein-
CTBUI, B HEKOTOPLIX MPOMEILLNIEHHBIX CEKTOPAaX NocrneacTBUSA BO3AEACTBUA N30LMaHaTOB Ha 3A0poBbe Miogen
MOryT BbITb HEGAronpPUATHLIMA U BbIpaXKaTbCsl B (OpMe aCTMbl, KOHTaKTHBLIX AepMaTUTOB U ansiepruieckon
MHEBMOHMUMU.

AHanuTu4eckuit MeTon onpeaeneHns nsoLMaHaToB B Bo3ayxe paboyei 30HbI AoimkeH o6nagaTth AocTa-
TOYHOW YYBCTBUTENBHOCTBIO U3-3a NX CUIbHO pasgpakaloWwmx U CeHCMBUNU3NPYIOLNX CBONCTB. Bo MHOrmx
CTpaHax ycTaHOoBMeHbl HU3K1e NpeaensHO 4oNyCcTUMbIE YPOBHU NpodpeccnoHansHoro BosaeincTeuns!), ogHako
B 6onbLIMHCTBE cnyvaeB HeobxoanMo onpeaensTe cogepXaHue 3Ha4YUTENbHO HUXKe 3TUX yposHew (< 1/100).
M3ounaHaTel ABNAIOTCA BHICOKO PeaKUMOHHOCNOCOBHBIMA 1 NO3TOMY He MOryT 6blTb NpoaHanu3vpoBaHbl
Hanpsamyto. s npedoTBpalleHust peakunii ¢ MelaoLwmmMmn BelectTsammn npu otbope npob Heobxoaumo npu-
MEHWTb peakunio gepusaTtimsaLmm (MonyvyeHne Npon3BogHbIX) N3oLMaHaToB. B NpoMbILLNEHHOCTU UCNOSL3YIOT
COTHW pasfnYHbIX U3oLMaHaToB, HO ropasgo Gonbluee ux yncno obpasyeTca NpU TePMUYECKON AeCTpykK-
umu MY. MoaTomy Ans NOyYeHUst TOYHBIX pe3yNbTaToB METOA aHanu3a AomkeH 6bITb BEICOKOCENEKTUBHBIM.

OnpegeneHne nsouMaHaToB B Bo3gyxe paboyeit 30HbI ¢ UCNONb3oBaHUeM Au-H-b6yTunamuna (OBA) B
KayecTBe peareHTa ¢ nocrneayoLwmm aHann3om MeTo40M XUAKOCTHOW XpoMaTorpadun ¢ Macc-cnekTpomeTu-
Yyeckum geTekTupoBaHmeM (PKX-MC) okasanocb JocTaToOMHO HadeXxHbIM. PaspaboTka HoBoro MeToaa 6bina
npeanpuHaATa B CBA3W C NOSBNEHMEM TPYAHOCTEW Npy oT6ope Npob Ha coaepkaHne N3oLMaHaToB B CAOXHBIX
rasoBbIX cpedax (Hanpumep, Npy aHanmnse NpoAyKToB TepMmuydeckon gectpykuun MY, [1], [2], [3]) npuucnonb3o-
BaHWM cTapbix MeTodoB. Bbino obHapyxeHo, 4To ckopocTb peakummn [IBA ¢ nsounaHaTamu Belcokas, Npyu 3ToM
MOXHO MCMOMb30BaTh BbICOKME KOHLIeHTpauun ans obecnevyeHnss MFHOBEHHOTO NPOTEKaHWUA peakuun u Ana
TOro, YToObl N36exaTh Npobnem ¢ Mewwatwowumun Bewectsamu [4], [5]. Ucnonb3osaHne umnuHaxepa ¢ pacTso-
pPOM peakTvBa C MnocrneaoBaTernibHO NOACOeAUHEHHBIM (hUNbTpoM No3sonseT addeKkTUBHO ynasnuMeaTtb U
nepesoanTb U3oUMaHaThl B NPOM3BOAHbIE B rasoobpasHoM COCTOSHUN 1 B Buae TeepabixyvacTtuy [5]. Ucnonbso-
BaHune XXX-MC/MC meToaa aHanusa gu-H-6yTunaMmmMHoBbIX NpousBoAaHbIX (A BA-nponasoaHbIX) UsouMaHaToB
obecneunBaeT BLICOKOCENEKTUBHOE M NPELU3UoHHOe onpeaerieHne usoumaHatoB go 10-6 npu onpeageneHun
J0MyCTUMOTO YPOBHS NpodheccnoHanbHoro Bo3aencTens [7].

OT160p Npob 6e3 NcnonbL3oBaHUs pacTBOPUTENS MOXET OblTb OCYLLECTBMAEH C UCMONb3oBaHWEM Tpybkn
CO BCTaBEHHEIM B Hee (hUMbTPOM U3 CTEKNOBOMOKHA, NponuTaHHbiM [IBA, cnefoM 3a KOTOpbIM pasMelleH
elle oauH nponuTaHHbIn JBA hvnbTp. [ns nponuTkn UCNONb3YIOT pacTeop, coaepxawnin JBA n kucnoTy, npu
aTom obpasyeTcs MOHHAA Napa, 3a cyeT Yero noHwkaeTca netydvectb [IBA. B pesynbtate [IBA ocTaeTcs Ha
dunbTpe aaxe cnycts 8 4 nocne ot6opa npobwl [8].

MoHoMepHble usoLmaHaTbl, 06pasytoLmecs B npouecce TepMUYeCcKoi AecTpyKLMn nonuMepoB [06bIMHO
nonuypeTtaHoB 1 peHondgopmansaerugkapbamugHeix (PPK) cononumepos], Takue Kak UsoLimaHoBast KUCNoTa
1 MeTUnu3oLuMaHar, Taikke MoryT 6biTe onpegeneHsl MeToaoM, npusedeHHbIM B [6], [7], [8], [9], [10]. NeTyuue
IOBA-npousBoaHbIe MOryT BbITh onpeaeneHsl METOAOM rasosoi xpomaTtorpaduu NX-MC [9]. Ucnonb3oBaHue
mMeToaa ¢ npumeHeHvem [BA v nonyyeHue NPOU3BOAHLIX MO peakunu ¢ STUNXIIopdopMUaTOM NO3BOSAT
OAHOBPEMEHHO onpeaensiTb aMMHbl, aMUMHOU3OUNAHATLI U U3ouuaHaThl B cootTseTcTBun ¢ UCO 17734-2.

[inga konuyecTBEHHOrO onpeaeneHus Heob6xoauMbl cTaHAAPTHBIE COeANHEHWURA, HO OHN UMEIOTCA TONBbKO
Anst He6onbLIOro Yncna MOHOMEPHbLIX U3oLUMaHaToB. BONbLMHCTBO U30OLMAHATOBR, UCNONB3YEMbIX B NPOMBbILL-
neHHocTU Npu npoussoacTae MY, MoryT ObITb MONYYeHbI TONBKO B BUAE TEXHUYECKUX cMecein. MHorve nsouma-
HaTbl, 06pa3syoLmecs B npouecce TepMuyeckoin gectpykunm MY, HeaocTynNHLI ANA BbIAENEHUS U UX CROXKHO
CcuUHTe3npoBaTb. B HacTosiLem cTaHaapTe ycTaHOBNEH MeToA KONMMYECTBEHHOMO onpeaeneHns nsounaHaTos
B KOHTPOJIbHBLIX pacTBOpax C UCMOSIb30BaHUEM YYBCTBUTESNBLHOMO K a30Ty TEPMOUOHHOro Aetektopa. beino
nokasaHo, YTo NpPUMeHeHne 3Toro Metoga BMecTe ¢ MC uccnegosaHuem sHauutenbHo obnerdyaert npouecc
NpuUroToBneHus cTaHaapTHbIX pacTBopos [10], [11], [12].

[Ona KONUYECTBEHHOTO onpeaerneHnst U30UMaHATOB B CAOXKHBIX CMecAX Heobxoaumo NPUMEHsITb
MC-aeTekTMpoBaHuWe, Kak HaumnyyLLniA MeToa oBHapyxeHus, koTopoe obecneumBaeT eAUHCTBEHHYIO BO3MOX-
HOCTb UAEHTUdMKALUN HEU3BECTHBIX COEAUHEHNA. DTOT METOA NO3BONAET OLEHUTL HOBbIe 06nacTu, A4nA KoTo-
pbiIX BO3geWACTBME M3oUMaHaTOB ObINO HEW3BEeCTHO, U uaeHTUduuMpoBaTb HOBblE BUALI U30LMAHATOB B
Bo3ayxe pabouyeri 30HbI [6]—[12].

1) [lonycTuMbIM ypoBHSIM NpodheccroHanbHOro BosaencTens B Poccuickon deaepaumm cooTBeTCTBYIOT Npeaesb-
Ho gonyctumble koHueHTpauum (MOK). MNpum. TK 457 «Kavecteo Bo3gyxa».

v
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HAUWOHANbHBIA CTAHOAPT POCCUMCKOW S®EOEPALMUMNU

AHANN3 A30TOPFAHUYECKUX COEAUHEHUA B BO3OYXE METOAOM XXWAKOCTHOM
XPOMATOMPA®UU N MACC-CNEKTPOMETPUN

YacTtb 1

Onpe.qeneHue ns3ouymaHaToB No Ux Il:l,l/leTMﬂaMl/IHOBbIM NMPOU3BOAHbLIM

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

Darta BBepeHna — 2018—12—01

1 O6nacTb NpUMeHeHus

HacTrosiwuit ctaHaapT ycTaHaBnMBaeT obLune nonoxeHus no otéopy 1 aHanusy npob Ha cogepxaHue
M3oLMaHaToB, NPMCYTCTBYIOLWMX B Bo3dyxe paboyeit 30HbI. Ecnv npeanonaraloT, 4TO MOXeT NPOU3OWTY Bbife-
neHve usounaHaToB [Hanpumep, Npu TepMUYECKON AeCTPyKUUN B npounssoactse nonuypetaHos (MMY)], To
KpOMe aMWHOB 1 aMWHON3OLMaHaTOB pekoMeHayeTCs AOMONMHUTEIbHO onpeaenaTb aMUHbl U aMUHou3oLna-
HaTbl ¢ MCNOMb3oBaHNMeM AU-H-6yTuUnaMUHOBBLIX NpoussodHblx (ABA) n aTunxnopdopmuata B kavecTse
peareHToB (MCO 17734-2).

MeToa NpUMeHSIIOT Anst onpeaeneHus LMPOKOro crnekTpa pasHoobpasHbIX M3oLMaHaToB B razoobpas-
HOM COCTOSIHUM U B BuAe TBEpAbIX B3BELUEHHbIX YacTul. TUNUYHbIE MOHOMYHKLMOHaNbHbIE U3oumnaHaThbl,
koTopble MoryT ObiTb onpeferneHbl C UCNOMb30BaHNEM 3TOW MeToAuKn, — usounaHosasa kucnota (ULK),
meTunusouumarat (MUL), atununsoumnanart (3UL), nponunusounarat (ML), 6ytrunusoumarat (BUL) u pern-
nusoumaxat (PUL). K TunuyHeiM onpegensieMbiM MOHOMEPHBIM AUnU3oLMaHaTam oTHocsaTca 1,6-rekcameTu-
neH guuzoumnanart (FAN), 2,4- n 2,6-Tonyon guusounaxaTt (TAW), 4,4-andbeHnnveTan gumnsounaHat (MAN),
1,5-HacbTmn gumsoumanat (HAW), nsodopoH gumsoumnarHat (MPON) n 4,4-guunknorekcunmeTaH gumaounaHar
(TMAW). MoryT BbITb Takke onpegeneHsl MHOroyHKLUMOHaNbHbIE N30LMaHaTbl — ONUroMepbl NOJMMEpPHbIX
MAW, 6uypeToBele, nsoLmaHoypaTtHble, annodaHaTHble agayKThl 1 hoprnonMmMepHsle popMbl M30LMaHaToB.

Mpeaen obHapyxeHus Ans anndaTuyeckMx M3oLMaHaToOB COCTaBMAET 0kono 5 HMonb Ha npoby, Ansa
apomatudecknx — 0,22 HMonb Ha npo6y. Mpu o6beme npobbl Bosayxa 15 am3 ansa MKW v TOM 3TW BeNYMHbI
cocTanstoT 0,6 Hr/m3 1 0,02 Hr/M3 COOTBETCTBEHHO.

Mpu o6beMe Npobbl Bozayxa 5 AMS AnanasoH UsMepeHuin HacTosALL MM MeTO4OM COCTaBNAeT Npuénunau-
TenbHo oT 0,001 Mkr/m3 ao 200 mr/m3 ansa TAW.

2 HopmaTuBHbIe CCbINKH

B HacTosAweMm cTaHaapTe NCNofb30BaHbl CCbISIKX Ha creaytolme cTaHaapThl:

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 [TouHocTb
(NpaBUNbLHOCTL N NPELN3NOHHOCTL) METOLAOB U pe3yrnbTaToB u3MepeHuin. Yacts 2. OcHoBHOM MeTog onpeae-
NeHnsA NOBTOPAEMOCTI 1 BOCNPOU3BOANUMOCT CTAHAAPTHOrO MeToAa N3MepPeHii]

ISO 16200-1:2001, Workplace air quality. Sampling and analysis of volatile organic compounds by
solvent desorption/gas chromatography. Part 1: Pumped sampling method (KayecTBo Bo3ayxa pa6oyeit 30HbI.
OT160p npob neTy4nx opraHUYecknx coeamHeHUn ¢ nocneayllen aecopbunein pacTBopuTeneM 1 rasoxpo-
maTtorpaduyieckum aHanusom. Hactb 1. OT6op npob MeToAOM Npokayku)

U3panune opmumnancHoe
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3 OCHOBHbIE MONOXEHUS

Mpo6bl 0T6MpaOT NyTEM NPONyCKaHWsA U3BECTHOr0 06bemMa BO3Jyxa Yepe3 MUHUATIOPHbLIR UMNUHAXEP,
3a KOTOpbIM pacnonoxeH punbtp. Ncnonb3ywT umnuHaxep ¢ 10 cm3 pactsopa ABA B Tonyosie € KOHUeHTpa-
umeit 0,01 monb/AM3 1 hMNbLTP U3 CTEK/TOBOJIOKHA 6€3 gepxaTens.

OT60p Npo6 6e3 Ucnonb30BaHUA pPacTBOPUTENS OCYLLECTBASAKT NyTeM MponyckaHus Bo3gyxa uyepes
TPy6Ky CO BCTaB/IEHHbIM B HEE CBEPHYTbIM (PUNBLTPOM U3 CTEK/I0BOJIOKHA, NponuTaHHbiM ABA, ¢ ngywum 3a
HUM MpoONUTaHHbLIM PUALTPOM. N4 NPONUTKA UCNOJb3YHOT pacTBoOp, cogepxawmnii LBA nyKCyCHYH KACNOTY; 3a
cyeT o6pa3oBaHNs MOHHOI Napbl MOHUXaeTcs neTyyecTb JBA nobecneynBaeTcss BO3MOXHOCTb NpOBeAEHUA
[ONTOBpeEMEHHOro otT6opa npo6.

Mocne oT6opa Npob Kk pacTBopam Npob f06aBNAKT AeiiTepupoBaHHble [BA-Npon3BOAHbIE M30LMaHaTa
(ncnonb3yemble B KauecTBe BHYTpPEHHEro crtaHgaprta). M36bITOK peakTuBa M pacTBOpPUTENs BbinapuBalT, a
npo6bl pacTBOPAT B aueToHuTpunie. Npobbl aHanM3npyT meTofoM XXX c obpalyeHHol pa3oli u macc-cnek-
TpoMeTpuyeckoro getekropa c asniektpocnpeem (9CIM-MC) B pexnme perncrpaumm nonoXxXnTebHO 3apsaXeH-
HbIX MOHOB. KoninyecTBeHHOe onpejesieHne NpoBOAAT NyTeM perncrpauum n3bpaHHbIX MOHOB (CM. PUCYHOK 1).

CTaHOapTHbI pacTeop:

OBA-nponsBogHble [ym3oumaHaTos,
MOHOW30LIMaHaToB, afdyKToB M30LMaHaToB Y
0/IMroOMepoB

BHyTpeHHuii ctaHgapT (BC):

- B1M3KMIA MO BPEMEHW YAEPXMBaHNS;

- B6/M3KWIA MO MOMEKYNIAPHON CTPYKTYpe,
T.e. apomaTnUyecKuii WM anndgaTnyeckuii;

- NPEeANoYTUTENBHO AeliTepupoBaHHoe
JABA-npovssoaHoe m3oumaHara

- 3KCTPaKLMS aHa/ITOB € (UNbTPA;
- CMeHa pacTBopuTENS;
- KOHLIEHTPMPOBaHWE aHaIMTOB

- pexum u3bpaHHol perncTpaumn rno
MOs1eKyNIsipHOMY MoHy [MH]+aHanuntos 1 BC

- BblUNC/IEHME OTHOLUEHMS MIoLWaaei
nrkoB aHasmTa u BC;

- CpaBHEHNE MEXdy COOTHOLIEHVEM
N/oWaAeN, NoNyuYeHHbIX 415 Npobbl BO3ayXa
1 M0 rPaflyMpoBOYHOI XapakTepucTuke

PucyHok 1— OnucaHne 0CHOBHbIX MPUHLMUMNOB METOAUKM

KonuyecTeeHHoe onpefesieHne N Ka4eCTBEHHbIE OLeHKU MOTYT BbITb BbINO/IHEHBI MeToAaMmn XK X B coye-
TaHum ¢ MC nnmn XX-MC/MC no pas3nmyHbiMm meTogunkam. ns onpeaeneHns BblCOKAX KOHLEHTpaLnn nsouma-
HaATOB MCNONb3YKT XeMWIOMUHECLEeHTHbI petektop (KX-XMA) wan, B cayvyae apomaTuyeckux
nsoumaHatoBs, — ynbTpadnoneTtoBbiii geTektop KX-Yo ).
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KonuuecTBeHHbIN aHan13 o6pasuoB cpaBHeHUS MOXeT ObITb NofyyeH ¢ nomoubio XKX-XNMA. Ana onpe-
AeneHust NeTy4ymx coeAnHEHNN Takke MOXeT ObiTb UCNONb30BaH rasoxpomarorpauyecknin TEPMOUOHHbIN
petekTop (TUA).

4 PeakTuBbI U MaTepuansbl

4.1 PeareHt JBA
CepuitHo Bbinyckaemblil Au-H-6yTUNaMuH, 4. a. a.
4.2 PacTtBOputenu

PaCTBopMTeJ'Ib Ana peareHTa, 06bl4HO TOonyon, U apyrue pacTtBopuUTesin, Takne Kak aueToHUTpun,
W300KTaH U MeTaHoJ, AOJKHBI ObITb Kiacca YACTLIN ANs XUAKOCTHON XpomaTorpadpuu.

4.3 MypaBbUHas KUCNOTa

MUcnonb3yioT KOHLEHTPUPOBaHHYIO MypaBbUHYIO KUCTIOTY (4. A. ).
4.4 YkcycHas Kucrnora

Mcnonb3ytoT KOHLEHTPUPOBAHHYIO YKCYCHYIO KUCTIOTY (4. A. a).
4.5 CepHasakucnorta

Ucnonb3ytoT cepHyto KUCMOTY KOHLEHTpaLmei 5 Mmonb. [ina atoro B 1000 cm3 oAbl ao6asnsawoT 0,27 cms
KOHLIeHTPUPOBaHHON cepHOW KUCNOThI (98 %).

4.6 PacTtBOp peareHTa

B mepHoli konbe BMecTuMocTblo 1 am3 pacTeopstoT 1,69 cm3 [IBA B Tonyone U AoeoaAT o6beM pacTeopa
A0 MeTku. PacTeop iBnsieTcA cTabunbHbIM, TO3TOMY NpU XpaHeHUU He 0653aTenNbHO NPUHUMATL cneuuansHbIe
mepbl.

4.7 PacTBOp peareHTaans otéopa npo6 6e3 pacTeopuTens

4.7.1 PacTteop 1BA 1 ¢ KOHUeHTpauuei 0,74 monb/gm3

Cwmewwmsatot 80 cm® meTaHona u 12,5 cm® IBA B mepHoi konbe BmecTuMocTbo 100 cm3. 3atem npu
nomMeLUMBaHUM NocTeneHHo Ao6aBnsAIoT B konby 4,16 cm3 ykcycHoi kucnoTbl. 3aTeM 06beM pacTBopa A40BOAAT
A0 METKN MeTaHoM.

4.7.2 Pacteop [IBA 2 c koHUeHTpauuein 1,5 mone/am3

CwmewmeatoT 60 cm® meTaHona u 25 cm3 [IGA B MepHoli konGe BMecTuMocTbio 100 cm3. 3aTeM npu nomMe-
LIMBAHUM NMOCTeneHHo Ao6aBnsAoT B Konby 8,32 cm3 ykcycHol KucnoThl. 3aTem o6beM pacTBopa 4OBOAAT A0
METKU MeTaHoM.

4.8 MNopgBuxHbIie ¢hasbl ANA Bbicoko3athceKTUBHON XUOKOCTHOW XpomaTtorpaduun

4.8.1 XXupgkocTHasa xpomaTtorpadgus c Macc-CneKTpoMeTpu4e CKUM 4eTeKTUpOBaHUeM

Cnabasa nogswkHas dasa (noaswxkHasa casa A) npeactasnseT coboilt cMechb BoAbl/aueToHUTpUNa
(c 06beMHbIM oTHOLIeHWeM 95/5) 1 0,05 % MypaBbUHON KUCNIOTE. CunbHas noasukHaa dasa (NoABMKHaN
¢hasa B) npeacrtasnser coboit cmecb BoAbl/aueToHUTpuna (¢ 06beMHeIM oTHoweHnem 5/95) n 0,05 %
MypaBbUHO kucnoThbl. Mepea ncnonb3oBaHueM noaswkHele hasbl AerasupyoT.

4.8.2 XugkocTtHaa xpomartorpadmsa ¢ MCNONb3OBaHUEM XEeMUNTIIOMUHECLEHTHOTO a30THOro
OeTeKkTopa

Cnabas nogsuxHas dasa (nogsuxHas asa C) npeacrasnsieT coboit cMecb Bogbl/MeTaHona (c 06bem-
HbIM oTHoweHueM 95/5) n 0,05 % MypaBbuHON KucnoTel. CunbHas noasuxkHas cgasa (noaswkHaa dasa D)
npeacTaenseT cobol cmeck Bogbl/MeTaHona (C 06beMHbIM 0THOLEeHNeM 5/95) 1 0,05 % MypaBbUHOW KUCNOTHI.
Mepen Ucnonb3oBaHMeM NoaBMkKHbIE hasbl AerasupyoT.

5 MpuroToBneHue cTaHQapPTHLIX PacTBOPOB

5.1 CtaHpapTHble coeguHeHus

CraHgapTHble coegnHeHUs HeobxoaumMbl 4N onpeaeneHus NponsBoaHbIX nsounaHaTos XX-MC meTo-
AoM. 1N cepuiiHo Bbinyckaemblx nsounaHatos JBA-Npon3BogHbIe Nerko NpUroToBMTb NyTeM NpsiIMoi AepuBa-
Tu3auuu no peakummn ¢ ABA. ABA-npon3BogHble U30LMaHaTOB, KOTOPbIE HE UMEIOTCA B Npoaaxe, MoryT BbiTb
MPUrOTOBIIEHbI HA OCHOBE MCXOOHBIX ChIMy4YMX BELLEeCTB, NCMOSb3yeMbIX NPY NMPOU3BOACTBE NOSMYypPeTaHoB
(MY), nn Ha ocHoBe NPOAYKTOB TepMUYECcKoi AecTpyKLmm MY unu kapbamuaHelX CONoNMMEpPOB, UCMOMb3ye-
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MbIx B pabouel 30He. B kauyecTBe anbTepHaTUBLI MOMYT GbiTb UCMOMNBL30OBAHLI CTAHAAPTHLIE PacTBOPGI,
[AOCTYMHblE KOMMEpPYEeCKkU (CM. npunoxeHue C).

5.2 Qu-H-6yTUNaMUHOBbLIE NPOU3BOAHLIE U3OLUAHATOB

5.2.1 MpuroTtoBneHne [JBA-npon3BOoAHLIX M30LMAHATOB U3 CEePUNHO BbiNyCcKaeMbiX U3ouua-
HaToB

MHorune yacto ucnonbsyemble usouvaHaTel, Takue kak AW, 2,4- n 2,6-TON, 4,4-MON, 4.4-TMON,
1,5-HOUN, o gn, onL, MUL, SUL, NALL n BUL, BbinyckatoTca cepuintHo ovpmMami, nocTaensoLmMMmn nabopa-
TOpHblE peaKTuBbI. Takue nsoumnaHaTel UMEoT PasfnUHYI0 YNCTOTY, HEKOTOPbIe COAepXKaT N30MepbI.

CTaHaapTHbIE pacTBOPLI NPUroTaBNMBAIOT MyTEM BBEAEHUSA TOYHO B3BELLEHHBLIX KONTMYECTB Unu onpeae-
NeHHbIX 06bemoB (MpubnuantensHo 0,1 Mmonb) nsoumaHaTos B 100 cm3 nsooktaHa. [lanee 1 cM3 nonyyeHHoro
pacTeopa ao6aensioT k 100 cm3 pacTeopa [IGA B Tonyone ¢ koHueHTpauuein 0,01 monb/am3 (NpubnnsutensHo
0,01 mkmonb/cm® [IBA-Npon3BoaHoro).

Mpoueaypa Ana cuHTE3a NPOU3BOAHLIX Crieaytowas:

- pacTBOPSAIOT aNMKBOTY, COOTBETCTBYIOLLYIO 6 MMOSIb U30UMaHaTa, B 2 cM3 M300KTaHa;

- pacTBOPAT aNUKBOTY, COOTBETCTBYIOLLYI0 60 MMonb [1BA, B 20 cm3 n3ookTaHa;

- po6aBnsaoT pacTBop UsoumaHaTa k pactsopy J1BA no kanne npu HenpepbIBHOM NepeMeLUnBaHnm;

- BbINMapuUBaoT NONYYEHHYO peaKkLMOHHYI0 CMECH 10 CYXOro OCTaTka B pOTOPHOM UcnapuTerne;

- cywaT ocTaToK Nod BakKyyMom Ans yaaneHus nsboitka ABA.

Tarke MOXHO NpurotoBuTb [IBA-Npon3BoaHbIE U3OLMAHATOB NYyTEeM YNaBnMBaHUs NPOAYKTOB TepMUYec-
KON 4ecTpYyKUMM COOTBETCTBYIOWMX 3cbupoB KapbaMUHOBOW KUCNOTLI B UMNUHAXKEPHON konbe, coaepxaluen
pactesop ABA (cm. 5.2.3.3).

5.2.2 MpuroTtosneHue ABbA-npousBoaHbix ULIKu MUL|

Mpu TepMnyecKom pasnoxeHum ModeBUHbI 0bpasyeTcs nsounarHosas kucnota (ULK).

HarpeBatoT HekoTopoe konnyecTBo ModeBuHbI (20 Mr) go npubnuantensHo 300 °C B CTEKNSAHHOW Npo-
6upke. YnaBnmBawT NpodyKThl PasnoxeHUs B UMNUHAXKePHOU konbe, cogepxallen pacteop [BA B Tonyone
(0,5 monb/gm3). CMblBatoT pacTeop Tofyona, coaepxatyuin JEA-nponssoaHsie ULIK Bogoi, nocne Yero opra-
HUYecKyto hpaKkumio BbiNapusatoT B BaKyyMHOW LleHTpudyre, a ocTaTtok pacTBOpsoT B MeTaHone. OnpeaensiioT
Ka4yecTBEHHbI 1 KONNYECTBEHHBIN COCTaB pacTBopa B COOTBETCTBUN C 5.2.4.

AHanornyHyo MeToamnky MoXHo NpuUMeHsTb Anst npurotosnexHus ABA-npoussogHeix MUL nyTtem ynas-
NBaHWUSA NPOAYKTOB TEPMUYECKOrO pasnoxeHus 1,3-0MMeTN-MOYEBUHBI.

5.2.3 MpurotoBneHue IBA-npoU3BoAHbIX AEATEPUPOBaAHHbIX U3OLUAHATOB

5.2.3.1 BHyTpeHHue cTaHgapTbl

[ns ToYHOro KonmvecTBeHHOro onpeaeneHus npy npumeHeHnn metoga XXX-MC saxHo ucnonb3osaTb
COOTBETCTBYIOLUME BHYTPEHHNE CTaHAapThl HE TONbKO AN KOMMEHcaL M BOSMOXHBIX OTKNOHEHWI B NpoLeay-
pe NOAroTOBKW, HO Takke AS1A KoMMeHcaunn dryKTyaLmm BelXoQHOTO cUrHana Mmacc-crnektpomeTpa. B ngeans-
HOM Cryyae Kaxxabll aHanuT 4oMKeH UMeTb AeTepupoBaHHbIv aHanor. Ans onpeaeneHns ABA-nponssoaHbIX
N30UMaHaToB B KaYeCTBe BHYTPEHHUX CTaHAAPTOB MOXHO Ucnonb3osaTk JBA-Npon3soaHbIe AeNTepnpoBaH-
HbIX M30LMaHaToB UK dg- 1 d,g-ABA-NPOU3BOAHLIE U3OLMAHATOB.

Ha ka4yecTBO KONMMYECTBEHHOrO OnpeaeneHust BIMseT YMCIo 3aMeLLeHHbIX Ha JeATepuin aTOMOB BOAO-
poAa BHYTPEHHero ctaHgapTa (MeHbLUee YNCo aTOMOB AeATepust B MOSEKye No3BonsieT nonyvnts 6onee
BLICOKYIO MPeLn3NoHHOCTL). lMpoBedeHne CTPYKTYpHOW uaeHTUdMKaumm ¢ UCMorb3oBaHUEeM MacCOBOWA
CNEeKTPOMETPUN N TAHOAEMHOW MaCCOBON CNIEKTPOMETPUN UMeEeT NPENMYLLIECTBA B TOM criydae, Koraa aToMbl
BOAOpOAa 3aMelleHbl Ha aToMbl AeTepus B UsoumaHaTe, a He B [1BA. Toraa MOXHO pasnMyaTb MeyeHble U
HeMeueHble (hparMeHTbl, KOTOPbIe MPONCXOANAT OT camMoro u3ouuaHara. MosTomy ngeansHbIMU BHYTPEHHUMMU
cTaHgaptamu asnsiiotest ABA-Npon3BoaHble AenTepupoBaHHbIX n3ounaHaToB. O4Hako MX NpUroToBEHUe
0YeHb TPYAOEeMKO, U OHN UMEOTCS B HANN4YMn TONbKO ANs He6OMbLLOMO YACTa N30LMaHaTOoB.

Jlerko npuroToBuUTk dy- 1 d,g-ABA-Npon3BoaHEIe 30LMaHaToB, a NoboNn nsoLMaHaT TeXHUYecKoh cMecu
Nnn nsoumaHaT, ABAAIOLMIACA NPOAYKTOM TEPMUYECKOTO Pas3foXeHNs, MoXeT BblTb NepeBeaeH B Npon3Boa-
HO€e 1 UCMOMb30BaH B Ka4YecTBe BHYTPEHHero cTanaapTa.

5.2.3.2 d4-ABA-und,s-[IBA-Npon3BoaHbIE AEeNTEPUPOBAHHBIX M30LMaHaTOB

PacTBopsitoT annkBOTY, cogepaluyto 10 MMonb COOTBETCTBYHOLLEro AeTepupoBaHHoro aMmuHa, 8 20 cm3
Tonyona. Mocne atoro go6aenstoT 150 Mm3 nupuanHa n 40 cm® pacteopa NaOH (koHUeHTpaLms 5 Monb/am3).
3aTem no kanne go6asnswoT 1,5 cm® aTUNXNopdopMMaTa Npu HenpepbIBHOM noMeluMBaHuK. Mo UcTedeHnn
10 MVH OTAENSAI0T TONYonoByIo hpakLuio U BbiNapmusatoT pacTBOPUTEb.

MomeLlatoT ocTaToK, codepxaluunii obpasoBaBLUMiica aMUHOKap6aMUHOBLIA acoup (10 Mm3), B cTeknsaH-
Hyto Npobupky. HarpesatoT npobupky npubnusutensHo go 300 °C. MoacoeanHNB NPoBUPKY K UMMUHOKE PHOM
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kon6e, conepxatieit pactsop [IBA ¢ koHueHTpauueit 0,5 Monb/am3 B Tonyone, ynasnueaioT o6pasoBasLUnics
OenTepunpoBaHHbIA usoumnaHat B sBuge ABA-nponssoaHoro. BeinapusaoT pacTBOpUTENb U pacTBOPAIOT ocTa-
TOK B MeTaHose A MoyvyeHUsi COOTBETCTBYIOLWEN KOHLeHTpauuu. MNMony4yaoT XapakTepucTuku pactsopa
B COOTBETCTBUU C 5.2.4.

5.2.3.3 dg-und,g-[1IGA-nponssoaHbIe n3oLMaHaToB

MpurotaBnueatoT dg- U d,g-[IBA-NPOU3BOAHLIE M3OLMAHATOB, PacTBOPSAA TOYHO B3BELWEHHbIe KOonu-
yecTBa usouuaHaToB B 10 cm3 Tonyona Ans nony4eHus pacteopa dg-[IBA unm d,;-BA B TOonyone ¢ KoHUEeHT-
pauueii 0,1 Monb/am3.

MpurotaesnuealoT aentepupoBaHHble npoussoaHble ULIK u1 MULL, noMecTuB HeKoTOopoe KONUYEeCcTBO
(20 mr) mouesuHbl (ans ULK) u 1,3-aumeTnMovesuHbl (ans MULL) B cteknsHHyro npobupky. HarpesatoT npo-
6upKky ao npuénusutensHo 300 °C n ynaenusatoT obpasosasilumecs VULIK u MUL B MIMH@MKepHBIX konbax ¢
pacTeopom dg[IBA unu d,g-IBA ¢ koHLeHTpauueit 0,1 Monb/am3 B Tonyone. BeinapueatoT pacTsopbl dg-[iBA-
unu d,g-ABA-NPonN3BOAHLIX U3OLIMAHATOB A0 CYXOro ocTaTka U pacTBOPSIIOT ocTaTki B MeTaHone. Monyvatot
XapaKTepUCTUKU pacTBopa B COOTBETCTBUN C 5.2.4.

5.2.4 KauyecTBEeHHbIA U KONMUYECTBEHHbIW aHaNU3 pacTBOpoOB

PacTtBopbl pa36aBnsoT MeTaHOMNoM 40 COOTBETCTBYHOLUMX KOHLIEHTPaLUUA U NPOBOASAT KaYeCTBEHHbIN
aHanu3 metogom >KX-MC n konuuecTBeHHbIM aHanu3, npumensis XKX-XINJ. Metog sisnsietca cneumduyHbIM o
OTHOLLEHMIO Ka30Ty, nniboe azoTcoaepxallee coegnHeHUe MOXeT ObITb UCMOMNb30BaHO B KaYECTBE BHYTPEH-
Hero cTaHgapTa, Hanpumep kodeuH. Moao6HLIN MeToA ANA APYTMX aHANMUTUYECKUX 3aAaY NpuBeaeH B paMKax
pasnu4yHbIX obnacTei npumeHennia [13], [14], [15]. KonudecTBeHHO neTyuyne JBA-npousBogHbie 3oLnaHaToB
MoryT 6bITb Taicke onpegerneHsbl ¢ ucnonbsosaHnem MX-TCA.

5.3 OBA-npousBoAHbIE U3OLMAHATOB U3 TEXHUYECKON CMecH

5.3.1 MpuroTtoBneHue pacTteopoB [1BA-Npou3BOAHBLIX U30LMAHATOB

TexHu4eckue nsoumaHaTthl, UCMONb3yeMble B NPOMBILLIIEHHOCTM, 06bIMHO CEPUIAHO BbIMYCKAIOTCA B BUAE
cMecei, Takux Kak onuromepbl nonuMepHoix MAW, 6uypeT-, usounaHoypat- M anodaHaTHbIX agaykTtos 1
dopnonnmepHbIxX popm nsoumaHaToB. TN N3oLMaHaTLI, Kak NPaBuUIo, ABNSATCA MHOMOMYHKLUOHANbHBIMU.

Ecnun conpoBoguTenbHbie JOKYMEHTHI UMEIOTCA U OHU KOPPEKTHO COCTaBMNeHb!, TO ANs U3oLuuaHaToB TeX-
HUYECKOro copTa cTaHA4apTHble pacTBOPbI MOryT GbITb NPUrOTOBIIEHBEI CNOCOBOM, onUcaHHbIM B 5.2.1, nyTeM
fo6aBneHns M3BECTHOrO KonnyecTsa nsoumaHata k pacteopy ABA B Tonyone. Ecnn kauecTBO AaHHbIX NO
COCTaBY M COAEePXXaHWI0 PasnMyHbIX M30LaHaTOB Bbi3biBAET COMHEHMWE UM OHWU OTCYTCTBYIOT, TO A0SIKEH ObITb
npoBedeH KayecCTBEHHbIA U KONMUYECTBEHHEIA aHanMs TEXHUYECKOW CMecU U3oumaHaToB U AOSMKeH ObiTb
oXapaKkTepunsoBaH U3oUMaHaTHbIA MPOAYKT.

MeToguka NpUroToBMEHNS CTaHAAPTHBIX PaCTBOPOB N30LMAHATOB TEXHUYECKOro copTa cneayowan:

- po6aensoT 10 Mr M3ouMaHaTHOTO NpoaykTa B Buany BmecTumocTbio 10 cm3 ¢ pactsopom ABA koH-
LeHTpauuein 0,5 Mmonb/am3;

- BO3AENCTBYIOT Ha PpacTBOP YrbTPasByKOM 1 NOCIIe 3TOro BbiNapuBatoT ero 4o CyXOro ocTaTka, KoTopbli
3aTeM pacTBOPAOT B MeTaHone;

- pa3baBnAloT PacTBOP METaHOMOM ANs NMOMyYeHUst COOTBETCTBYHOLLMX KOHLEHTPaLIUA;

- MNOonyyYyarT XapaKTepuUcTMKM pacTBopa B COOTBETCTBUN € 5.3.2.

5.3.2 KayecTBeHHbIN U KONMYECTBEHHbIN aHanus3

Ecnun n3BecTHO, Kakue nsoLnaHaTbl BXOAST B COCTaB M30LMaHaTHOro NpoayKTa Ui UMelTCA B Harnminm
CTaHAapTHbIE COeQNHEH WS, TO CTaHAapTHbLIE PacTBOPLI NMPUroTaBMBatoT B COOTBETCTBMM C 5.2.1.

Ecnu He n3eecTHO, kakne nsoumnaHaTbl BXOAST B COCTaB U3oLUMaHaTHOro NpoayKTa, To MPoBOAAT Kadyec-
TBEHHbIA aHanu3 Ha OCHOBE XpoMaTorpaMm AepuBaTU30BaHHOIO U30LIMaHaTHOrO NpoayKTa, NofyvYeHHbIX B
peXxvMe MONHOro CKaHWpoBaHMs Mo Macc-crnekTpy. MNonyyeHHble AaHHble NO COCTaBy NpoAykTa BMecCTe C
AaHHBIMK, NoNy4YeHHbIMU ¢ NpuMeHeHneM XKX-XT[, No3BOMSIHOT BbIMUCIIUTD KOHLEHTPaLUN pasfiInYHbIX KOM-
MOHEHTOB B pacTBope. [poaHannavpoBaHHbIA pacTBop Npobbl M30LMaHATHOrO MPoAyKTa MCMOSMb3YoT B
KayecTBe rpagyMpoBoYHOro pactesopa ansa >KX-MC.

Mpw onpegeneHnn opnonMMepHbIX OpM N3oLMaHaTOB UM M30LMAHATHEIX KOMMIEKCOB KONMYecT-
BEHHOE OonpeaeneHne Kaxaoro MHAMBMayansHoro usounaHata metogomM XXX-MC moxeT 6biTb 3aTpyaHeEHo,
OQHaKO OAWH WI HECKOTbKO KOMMOHEHTOB MOTYT GbITb MCNOMb30BaHbl B Ka4eCTBE OCHOBHBIX COEAMHEHUNA.
O6wwee coaepxaHue nsounaHatHelx rpynn (OCUL) B npoaykTe MoxeT 6bITb HangeHo nyTem TuTpoBaHua JBA
[16] n MoryT 6bITb MPUrOTOBMEHBI CTAaHAAPTHBIE pacTBopkl (NyTem pasbasneHus). KoHueHTpaumio nsoumnaHa-
TOB B Npobe BO3aAyxa OLEHMBAOT Ha OCHOBE CpaBHEHUs NioLagei NMKoB. OTO MOXeT BbiTb OCYLLECTBEHO B
TOM crny4ae, eCfv B COCTaB U30LMaHaTHOTo NPOAyKTa BXOOAT TE XKe U3oLMaHaThl, KOTOpbIe MPUCYTCTBYIOT B BO3-
ayxe. MNonyyeHHbIN pe3ynbTaT NpedctasnsieT cobon obLyee cogepxkaHune nsoumMaHaToB B Bosgyxe. Mpu aTom
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npeaenbl 0GHapyXeHWs1 yBeM4YNBatoTCA NPONOPLIMOHANLHO Ha ko3 PULIMEHT OTHOLLEHNSA OBLLEro coaepxka-
HWs U30LMaHaTOB K NpegnoniaraeMoMy COAepKaHWo OCHOBHOTO 3oL MaHaTa. TemM He MeHee, B 60NbLUNHCTBE
cryyaeB MOXHO onpeaenuTb ypoBeHb cogepxaHus Huke 1/10 npeaenbHO 4ONYCTUMON KOHLEHTpaLMK.

5.4 NBA-npon3BoAHble M3OLMAHATOB, ABMASKOLWMUXCA NPOAYKTaMU TEepPMUYECKON AecTpyKUUu
nonuypeTaHoB UM NOTMMEPOB Ha OCHOBE MOYEeBUHbI

5.4.1 MNpuroToBneHue

Mpun Tepmuyeckoin gectpykumm, Hanpumep MY 1M NoIMMepoB Ha OCHOBE MOYEBUHBI, 06pa3yoTcs N3o-
LunaHaThbl, KOTOopble He BbiNyckatoT cepuiiHo. MY nnm nonMmepbl Ha 0CHOBE MOYEBUHBI MOTYT BbiThb paspyLUeHbI
npun COOTBETCTBYOWEeN TeMnepaType. Belgensemble npu pasnoxeHun NpodyKTel yNasnmeaoT B UMNUHIKEP-
Holn konbe (c noacoegMHEHHBIM nocnegoBaTtensHo unbTpoM) ¢ pactsopom [BA koHUeHTpauuein
0,5 Monb/am3. PacTBOpbI BLINAPMBAKOT A0 CYXOro OCTaTKa, a 0CTaTkv pacTBOPSAOT B MeTaHose.

5.4.2 KavecTBeHHbIN M KONNYECTBEHHbIN aHanu3

KavecTBeHHbI aHanna nposoaat MeToaoM XXX-MC. MonyyeHHble CTPYKTYpHble AaHHble BMecTe € AaH-
HbIMW, NoMyYeHHbIMU ¢ NpuMeHeHnem XKX-XT1[, no3BonstoT BbIYUCIINTb MAacCOBbIe KOHLEHTpaLnM pasnnyHbIX
KOMMOHeHTOB pacTBopa. PasbaBneHHbln pacTBop Npobbl C M3BECTHBIMW XapakTepucTukamu MCnonb3yoT
B KayecTBe rpagynpoBoyHoro ctangapta ans >KX-MC.

5.5 CtabunbHocTb

Pacteopbl ABA-nponssoaHbix nsounaHatos (MAN, 2,4-n 2,6-TAN, FAN, Nogn, e, ML, ML, 3L,
MWL n LK) B Tonyone, aLeToHUTPWIE U METaHOMe OCcTarTCcs cTabuUnbHBIMU B TeYeHMe 6 Mec XxpaHeH st Mpu
Temnepatype 8 °C. BA-npoussogHoe HOW umeeT orpaHnyeHHyo cTabunbHOCTb, NO3TOMY Heobxoanmo
rOTOBUTb 1 ONpedensiTe ero KoMYecTBEHHbIN COCTaB Nepes KaXkablM UCTOb30BaHWeM B KayecTBe rpagympo-
BOYHOro pacTeopa.

6 Annapatypa

6.1 YctpoucTBOo oTGOpPa npo6

B kavecTtBe ycTpoicTea Ans otbopa npob MOXHO UCnonb3oBaTh N6oN umnuHaxep (6.1.3), coeanHeH-
HbI NocnedoBaTensHo ¢ hunbTpoM (6.1.1) nHacocom ans ot6opa Npob (6.1.5)4epes ycTpONCTBO ANA ynasnu-
BaHus napa (6.1.7), unu npobooT6opHUK 6e3 pacTBopUTens (6.1.4), coeaUHEHHBIN ¢ HacocoMm (6.1.5).

6.1.1 duneTp

McnonbaytoT hunbTp M3 CTEKNOBOMOKHA AameTpoM 13 mm (6e3 ceasytowero BewecTsa) ¢ pasmepom
nop 0,3 MKMm.

6.1.2 dunbTpoaepxatenb

Ucnonb3aytoT dunbTpogepxaTens, U3roTOBAEHHBIN U3 NonunponuneHa, anametpom 13 MM ¢ HakoHeu-
Hukom ftospa.

6.1.3 MuHMaTIOpHLIA UMNUHAXKEP

MWHWaTIOPHbIA UMMUHAXKEP COCTOUT U3 EMKOCTU U KOHYCOODpasHoi BxogHon Tpybkn. CoeauHsaoT ase
€ro 4acTu Takum 06pasom, YToObl paccTosiHUe MeXxay BXOAHbIM OTBEPCTUEM U AHOM NPUEMHUKA UMNUHDKEPA
cocTaBnsno ot 1 oo 2 mm. [lepxxatens punbTpa NPUCOSANHAIOT K BEIXOAHOMY OTBEPCTUIO UMMUHKEPa NpU
NOMOLLW UMMNUHAXKEPa C HakoHe4HUKoM Jlioapa. B kavecTse anbTepHaTUBLI AepxaTenb hunbTpa npucoeau-
HAIOT K BEIXOAHOMY OTBEPCTUIO UMNUHAXKEPa FMBKUMU TpyBkamu.

6.1.4 YctpoiicTBo oT60pa Nnpo6 6e3 pacTBopuTenn

BbipesatoT hunbTpel ABYX TUMNOB U3 NNCTa CTEKNoBOMokHa Tuna MG 160 ¢ paamepom nop 0,3 Mkm:

- NPSIMOYTOJIbHBIN (hUNbTP pasMepom 2,5 x 5,7 cm;

- MpPAMOYrofbHbIA (hnnbTp pasmepom 1,4 x 5,7 cm;

- Kpyrnbiit ounbTp guameTpom 13 MM.

Mpu noaroToBke ycTpoitcTBa AnA ot6opa Npob pasnuuHblie hUNbTPbl BCTABAAT B TPYOKU 1 hunbT-
poaepxaTenb HenponuUTaHHbIMU. BHYTpeHHAs 4vacTb TpyOku BbIpOBHEHA B OAHY NuHUi0 ¢ dunbTpom 7
(2,5 cM x 5,7 cm) Takum 06pa3om, UTODLI 3aKpLIBANUCH BHYTPEHHUE CTEHKU TPYBku. dunbTp 2 (1,4 cM x 5,7 cm)
crnbaioT B chopMe «V» 1 Takke nomellatoT B TpYOKy AnA NoBbileHUs 3chpeKTUBHOCTH yNaBnmMBaHus, yeenu-
4MBas YMCIo KaHaMoB B Tpybke.

Danee ¢unbTpsl B BbICylIEHHOM NPo600T6OPHUKE NO KannaM nNponuThiBalT 1,5 cm3 1,4-MonsapHoro
pacTtBopa [ABA-yKcycHOM KUCTIOThI B MeTaHone. MNocne nponuTeiBaHUA TPYGKY cyluaT nyTem NnpoayBaHua a3oTa
0o ucnapeHusa MeTaHona.
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PUNbTPLI CO CKPYINEHHLIM KOHLOM (AnameTpom 13 mm) nponutbiBatoT 100 Mm30,7-MONAPHOIO pacteopa
LBA-yKCYyCHOI KACNOTbI 1 BbICYLLUMBAIOT a30TOM B OTKPbITbIX KacceTax. Korga pactBoputesnb NOMHOCTbLIO Ucna-
puTCA, KOHel, hunbTpa BCTABAAKT B cenapaTop. 3atemM HanosIHeHHbIi NPO600TOOPHMK N30NMPYIOT C 060MX
KOHLO0B. lponuTbiBaHWEe W BbiCyWMBaHWE (OU/IbTPOB BbLIMOMHAKT B Kamepe C as30ToM, 4To6bl n3bexarb
3arpsA3HeHus.

B kauecTBe afnibTepHaTUBbl MOXHO UCNONb30BaTb KOMMEPYECKN AOCTYMNHbIA NPOo600T6OPHMK (CM. NpUIo-
XeHune C).

PucyHok 2 — Cxema ycTpolicTBa 0T6opa npob 6e3 pacTBopuTens

6.1.5 Hacoc gna ot6opa npo6, cooTBeTCTBYlOWMI TpeboBaHuAM [21], cnOCO6HbIA K noagepxaHuto
pacxoga 1am3MuH ana ot6opa npob ¢ ncnosb3oBaHWeM UMNUHAXepa n punbTpa n pacxoga 0,2 AMIMUH ana
oTt6opa npob6 6e3 pacTBopuTens B TeueHne otbopa npob.

6.1.6 Tpyb6ku

Micnonb3yoT pe3nHoBble TPyOKM noaxogswen AVHbI 1 COOTBETCTBYHOLLErO AnameTpa, obecneynsato-
Lme repMeTUYHOE NOoACOeAVHEHNE K HACOCY U K BBIXOAHOMY OTBEPCTUIO YCTpOIicTBa 0T60pa npob.

6.1.7 JloBywkKa ansa napa

Mcnonb3yoT N0BYLWKY (BHYTPEHHUM AnameTpom 17 MM 1 AnuHoin 140 mm), 3aN0O/IHEHHYI0 aKTUBMPOBAH-
HbIM yriem (Co CpefHMM pa3mMepoMm 4YacTul He 6osiee 3 MM), pasMeLLeHHY0 Mexay YCTPOCTBOM 4/ oT6opa
npo6 (MMNUHAXEPOM 1 (hUNbTPOM) 1 HACOCOM A5 oT6opa nNpob. DTo HeobxoANMO AN NpefoXpPaHeHNs Haco-
ca 0T NapoB Tonyona. AKTMBMPOBAHHbIN Yronb BIOBYLLKE AN napa Heo6x04MMOo YacTo 3aMeHATbL U nepepaba-
TbiBaTb B 3aBMCMMOCTMN OT BpeMeHu otbéopa npob.

6.2 Pacxopomep

Mcnonb3yloT nopTaTuBHbIA pacxogomMep, obecneynBatowmii UaMepeHne COOTBETCTBYIOLLENO pacxoAa C
npMemMnIeMoi NOrpeLlHoCTbHO.

6.3 XXnAKoCTHbI xpomaTorpad

[ns noBblWEHNA YyBCTBMTENbHOCTM MeTOAa, COKpalleHUS BPEeMEeHU TEXHUYECKOro 06CNyXMBaHUSA
Macc-cnekTpomeTpa v CBefeHNa K MUHUMYMY pacxoga noABWMXHONM hasbl NCNOAb3YIOT XULAKOCTHbIA MUKPOXPO-
maTtorpacd. OnvMcaHue UCrnosib3yeMoro XUAKOCTHOT0 MKpoxpomaTorpada npusefeHo Huxe. MNpu Heobxoau-
MOCTM AaHHbI/i NPUBOP MOXET ObITb 3aMEHEH Ha 0ObIYHbIN XUAKOCTHbLIN XpomaTorpad.



rocT P UCO 17734-1—2017

6.3.1 ABTOMaTuuieckui npo60o0T6OpPHUK

6.3.1.1 XKX-MC

PokycnpoBKy Npobbl B KOMOHKE OCYLLIECTBASIOT C MOMOLLbIO NeTerb C YaCTUYHBLIM 3anofHeHneM (06bIMHO
obLwei BMecTUMOCTbIO 10 MM3) NyTem A03MPOBaHUSA 2 MM3 aHaNU3MpyemMoro pacTBopa B NPOMeXyTKax Mexay
BnpbickuBaHuem (4 + 4) Mm3 cMecu Boaa/MeTaHON/aLEeTOHUTPUI ¢ 06bEMHBIM OTHOLLEHUEM KOMMOHEHTOB
50/20/30. MoryT 6bITb MUCMONb30BaHbLl Nobble aBTOMaTUYECKUE AO3MPYIOLLME YCTPOUCTBA, BbiNyckaemble
cepuitHo, obecneunBaroLLne BrpbICKMBaAHUE PAcTBOPa C YACTMYHBLIM 3aroSIHEHUEM NEeTNU U BNpbICKMBaHUe
Npo6bl ¢ NPUEMIEMO TOYHOCTBIO U NMPELIM3UOHHOCTLIO.

6.3.1.2 XKX-X1[j

®okycMpoBKy NPobbl B KOMOHKE OCYLLIECTBASAIOT C MOMOLLbIO NeTeNb C4acTUYHBIM 3anonHeHueM (06bIYHO
o6weit BMecTUMocTbIo 10 MM3) NyTeM J03UPOBaHUA 2 MMS aHaNU3UPYeMoro pacTBOpa B NPOMEXYTKaX MEXay
BMpbIckMBaHWeM 4 + 4 Mm® cMecu MeTaHon/Boaa ¢ 06beMHbIM OTHOLIEHUEM KOMNOHEHTOB 50/50. MoryT 6biTb
ncnonb3oBaHbl NMiobble aBTOMaTUYECKUe A03UpYIoLLUMe YCTPONCTBA, BhIMyckaeMble cepuitHo, obecneyuBato-
LMe BNpLICKUBaHWE pacTBopa C YaCTUYHBLIM 3anofiHeHWeM NeTnu U BNpbicKMBaHWEe Npobbl ¢ NpuemnemMon
MOrpPeLHOCTbIO U NPEeLN3NOHHOCTbIO.

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

Ucnonb3yloT Hacoc ans BOXX, obecneunBatowmin rpagueHTHoOE 3MIOUPOBaHWE C pacxoaom
100 MM3/MUH.

6.3.3 AHanuTuyeckas konoHka (KX-MC u XX-Xna)

MUcnonbsytoT konoHky ana BOXX, obecneuunsatowwyto pasgeneHue pasnuuHbiX NPpousBogHbIX U3ouna-
HaToB.

IMpumep — lNodxodsiueli KONOHKOU A8I5eMcs PepMap® 0132) (paamepom 50 x 1,0 Mm u yacmuyamu Hanon-
Humensi paamepom 3 MKMm).

6.3.4 KanunnsipHble Tpy6ku

Wcnonb3ytoT KopoTkune (He 6onee 40 cM) TpyOku ¢ HEGONLLWNM BHYTPEHHUM AUaMeTpoM (0ObIMHO He
6onee 0,1 mm).

6.3.5 [etekTophl

6.3.5.1 Macc-cnekTpoMeTp ANs XMAKOCTHOro XpoMaTorpacda

ITro6oih cospemeHHbIi MC, 060pyaoBaHHEIn HaaexHoN 1 cTabunbHo paboTaloweid cMcTeMoi ynpasne-
HUA anekTpocnpeeM, 6yaeT uMeTb HeobxoanMyo NPOU3BOAUTENBHOCTbL. [eTekTupoBaHue ¢ noMoubio MC
OCYLLECTBISOT NOCPEACTBOM PEerncTpaLi nonoXUTENbHO 3apsKEHHBIX MOHOB MPU UOHU3aUUK B YCNOBUAX
aTMmoccepHoro gaBneHust. Ns KONMYeCTBEHHOMO onpeaeneHns NPOoBOASAT perucTpaunio M3bpaHHbIX MOHOB.
MosHble CNeKTPbl A8 MAeHTUdNKaL UM HEU3BECTHBIX M30LIMAHATOR NONyYatoT B peXXMMe HernpepbiBHOrO CKaHu-
poBaHusi (06bl4HO B AManasoHe o150 go 1500 a. e. m.). MpuikenaHum moxeT BbITb cnonb3osaH YL, yctaHoB-
neHHbI nepeg MC. YOI gomkeH 6bITb CHaBKeH NPOTOYHON MUKPOKIOBETOMN (0BbIMHO BMecTUMOoCTbHo 0,3 Mm3)
AN MUHUMU3a LW YLLMPEH WS NMAKOB.

6.3.5.2 XeMWIoMUHECLEHTHBIA AeTeKTop 4151 )KMAKOCTHOro XpoMaTorpada

McnonbayoT 4eTeKTop, XapakTepusay oL Mincst YyBCTBUTENbHOCTbIO MO OTHOLLEHWIO K CBSI3aHHOMY a30TY.

6.4 YnbTpasBykoBasi BaHHa

O6paboTka npob ynbTpasBykoM Heobxoauma Ana Toro, 4Tobbl y6eantbes, uto OBA-npoussogHble
N30LMaHATOB PacTBOPUNNCE B PacTBOPE AN 3KCTPaKLMKU 1 YTo Npoba nocre UcnapeHns 4omKHeIM o6pasomM
pacTBOpuIiack B pacTBopuTese.

6.5 Ucnapurtenb

Heobxoammo ncnonb3oeaTth 060pyaoBaHne 4N UCMapeHns pacTBOPUTENS, NPeanoYTUTENbHO BaKyyM-
Hylo LeHTpudyry. Mpoueaypy ucnapeHusi cnegyet NPOBOAUTL akKypaTHO, NOCKOSbKY CYLLEeCTBYET PUCK, YTO
npy UHTEHCUBHOM UcnapeHnn 6onbLUNMHCTBO [ BA-NPON3BOAHBIX M30LMaHATOB MOXKET YeTy4YUTbCS.

6.6 CreknsiHHas nocyda, CTeKnsiHHble NPOBUPKA U MepHble Konbbl (MepHble Konbbl OOMKHBI COOT-
BeTcTBOBaTL NCO 1042).

2) Mpumep cepuiiHo BbINyckaemoi npoaykumu. [laHHas nidopmaumsa npuseaeHa ans yao6eTea nonb3osarenei Ha-
CTOSILLErO CTaHAAPTa U He ABNAETCA peKnaMon AaHHOW NpoAyKuum co cTopoHsl UCO.
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7 OT60p Npo6 BOo3ayxa

7.1 NMoparoToeka k oT6opy Npo6 B ycnosusax naboparopuu

7.1.1 OuucTtka o6opyaoBaHua ana oréopa npo6

UMnurmxepbl pasGupatoT Ha YacTu M NOMeLLakoT B PaCcTBOP LLENOYHOTO MOOLLIEro cpeAcTBa MUHUMYM Ha
2 4. BepxHH0K0 4acTb NPOMLIBAOT PACTBOPOM LLENOYHOMO MOIOLLErO CpeCcTBa, 3aTeM YACTOW BOAOW U OKOHYa-
TenbHO AeNOHU3UPOBaHHOW BoAoN. Mpu 3akynopke Hacagku ee NOMELLAIOT B YNbTPa3BYKOBYIO BaHHY, a 3aTem
NPOAOIKAT O4MCTKY. HUXKHIOI YacTb ounwaoT B NabopaTopHoi nocyaoMoeyHou MalmnHe. O6e yactu cywar
B CYLUMMbHOM WKady.

KacceTbl hunbTpoB U NpoKIaaku NOTrpyKarT B CTEKAHHBIA NabopaTopHBbIA CTakaH ¢ 3TaHoNoM, obpaba-
ThIBAKOT YNbTPA3BYKOM B TEHEHUe Mo KpaiHe Mepe 15 MUH, NPOMBIBAIOT AEMOHU3UPOBaHHOM BOAON U cywwaT
B CYLUMIbHOM LWKady.

7.1.2 MpuroToBNeHue pacTBoOpa peareHTa U NPOGUPOK C paCTBOPOM ANA IKCTPaKLUU

MoaroTasnuneaoT MPOBUPKN C pacTBOPOM peareHTa AN UMNUMHIKePoB, coaepxalyme 10 cm3 pacteopa
OBA koHueHTpauueit 0,01 Monb/am3. Ecnn usounaHaTbl B rasoobpasHoM U B TBEPAOM COCTOSIHAN YNABNUBaOT
pasaensbHo, TO MOAroTaBMMBaloT NPOBUPKU ¢ pacTBOPOM AN SKCTpaKUmnM UnbLTPoB, coaepxawme 10 cmd
pacTteopa JJBA KoHueHTpaumei 0,01 monb/amd.

7.2 MNMoprotoBka k oT60pYy NPo6 B ycNoBUAX NPUMEHEHUS

CobupatoT cuctemy oT6opa Npob, NnpucoeanHAA K BbIXOAY UMMUHIKEpa KacceTy ¢ punbTpaMu u3
CTeKnoBonokHa. MepeHOCAT pacTBOP peareHTa B UMNUHAXED.

Hacocbl ¢ noakntoyeHHoM cucteMoin otéopa npob, cogepxallei UMNuHpKep ¢ hunbTpoMm, kanubpytoT ¢
MOMOLLIbIO MOPTaTUBHOTO pacxodomMepa. Ha BpeMs kanubpoBKY 3anonHsioT UMMUHDKEP PACTBOPOM peareHTa
cooTBeTCTBYtoLEero o6bema. Pacxod npu otéope npob aomkeH coctaBnsatb 1 AM3/MUH.

7.3 OT60p Npo6 Bo3gyxa

7.3.1 OT60p NpO6

[na cooTHeceHNs pe3ynbTaToB U3MePeHUI c NnpedenbHO A0MYCTUMBLIMU YPOBHSAIMU NpodeCcCUoHanLHoro
BO34eNCTBUA Npobbl 0TGMPatOT B 30He AblxaHusa paboTHWKa. [na onpedeneHus pucka ans paboTHUka 6biTb
noaBeprHyTEIM BO3AENCTBUIO M30LMaHaToOR 0TOMpatoT cTaumnoHapHble npobel Ha nobom yvacTke pabodvero
MecTa, rae BO3MOXHO WX BblaerneHue B Bo3ayX. Takke BaXXHO YUUTLIBATL NpoLeaypbl, KOTOPbIE BbINOSHAIT He
4acTo, HanpUMep TeXHUYeckoe obCNyXMBaHNE UM PEMOHT. Pasnuumna matepuanos U napTuii MaTepunanos
ABNATCA hakTopamu, KoTopble Takke creayeT yunTbiBaTh Npun 0T60pe npob. OTOMnpatoT gocTaTouHOoe YACHO
Npo6, 4TOBkI NONYYUTL NPeACTaBUTENbHYIO OLIEHKY BO3AENCTBUS.

Onsa ot6opa hoHOBLIX NPOG 1 0TEOPa B YCNOBUSIX ONACHOTO U3MNy4YeHUs1 MOXHO NMPUMEHSTL CTaluoHap-
HbIl 0T6opP NPo6. PoHoBLIE NPOOLI 0OLIYHO OTOMPaOT Ha YPOBHE rOMoBbI, NMPUHUMAS BO BHUMaHWE No3uuum
paboumx, BEINOMHALLWMX paboune 3agaHusa. Mpobbl ANs 0GHapyXeHWUs UCTOYHWMKOB BbIGPOCOB MW Ans
onpeaeneHns HauxyaLWwnx BapnaHToB YacTo 0TOMpatoT B ToUKax, HaxoasLmxcst 61mM3ko K npoleccy, 1 He 0b6s-
3aTenbHO NpeacTaBUTeNbHbIX 4N onpeaeneHnst BO3AeNCTBUsS Ha paboymnx, Ho NpeacTaBUTeNbHbIX A5 NaeH-
TUOUKALNM «FOPSAYNX TOYEKY, B KOTOPLIX B Te4eHue paboyero npolecca BelAENSOTCS BpeaHble BeLecTsa.

7.3.2 OT60p NPO6 Cc UCNONBb30BaHUEM UMNUHOXePa U PUNbTpa

YcTaHaBnMBatoT cucTemy otéopa npobd, npukpennss obopyaoBaHue k oaexae paboTHUKa Takum obpa-
30M, YTOOLI BXOAHOE OTBEPCTNE HAXOAWTOCh B 30HE AblXaHWUs Npu NepcoHarnbHoM oToope npob unu ctaumo-
HapHO Npu oTGope NpPoG B KOHKPETHOM 30He. MoacoeanHAT Hacoc k cucTeme oT6opa npob 1 pasmeLlaoT
NOBYLLKY 4151 NapOB C aKTUBMPOBAHHbLIM YrIeM Ha NIMHUM MeXx4y HacocoM U cucTeMoin oTbopa Npob Ans saLum-
Tbl HACOCA OT NapoB pacTBopuUTens. YoexaatoTcs B TOM, YTO 060pyAoBaHe He HapyLuaeT HopManbHbIA Xof
PaGoThl N YTO UMMUHIKER MOXET YAEPXKMUBATLCA B BEPTUKANbHOM MOMOXEHWM BO BPeMsi BCEro nepvoaa
oT6opa npob.

Mpw roTOBHOCTM K 0TOOPY NPO6 BKMOYatoT Hacoc. 3anuckiBatloT BpeMs Havyana otbopa npob. Mo okoHua-
HUM Nepunoda oT6opa Npob N3MepAoT pacxoa v BeiktodaoT Hacoc. OnonackueatoT umnuHakep 0,01-monsip-
HelMm pacTeopoM [BA B Tonyone. [NepeHocAT ononackMBaloWwuUiA pacTBOp M pacTBOP M3 UMMUHIKepa B
NPOBUPKY U, B3AB (hUNbTP N3 CTEKNOBOMOKHA MUHLETOM, MOTPYXKatoT ero B NpobupKy ¢ pacTBopoM Npobbl nnu B
NPoGUPKY C PacTBOPOM ANA AKCTpaKLmu. Ecnv dounnbTp nepeHocaT B pacTBOP A IKCTPaKLMM, TO MOXKHO onpe-
AeNUTb KONUYECTBO N30LMaHAaTOB B TBEPAOM COCTOSHUM, TPOXOAALLMX Yepes MMAMHAXKEP OTAENbHO OT U30LU-
aHaToB B rasoo6pasHOM COCTOSIHUM (T. €. YacTuLbl AnameTpoM npubnusntensHo ot 0,01 40 1,5 MM3), M KpYNHBIX
yactu (Gonee 1,5 MM3), yOBMEHHBIX B UMMUHIKEPE.
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Cxema npoueaypsl oT6opa npo6 nprBegeHa Ha pUcyHke 3. BbluncnsioT 06bem Bo3ayxa, NponyLLeHHOro
yepes ycTpoiicTBo oT60pa Npob6, yumTeiBas BpeMs oT60pa npob v cpefHee 3HaYEHME pacxona Bo Bpemsi 0T60-
pa npo6. Obwee Bpemsa oT60pa Npob orpaHuyeHo (NpubansuTensHo 30 MUH), ecnv TOSIbKO BO BpeMs oT6opa
npo6 B MMNUHAXEP He A06ABNSOT pacTBOP peareHTa.

1 pacTBOp ANs UMNUHKEPa NepeHOCAT B UMMUHIKEPHYIO KONBY; 2 — M3MepsIoT pacxof 1 kaambpyloT Hacoc Ans oT6opa npob Ha
pacxof 1aAmM3/MuH; 3 — 0T60p NpPo6bI BO3AyXa; 4 — M3MepPSI0T pacxod; 5 — pacTBop A8 UMNUHZXKEPA ¥ ONONACKUBaIOLWIA pacTBop
nepeHoCAT B Npo6bUpKy. ®PuabTP NEPEHOCAT B 3Ty NPOOMPKY UK B APYryto NPO6KpPKY C pacTBOPOM A8 SKCTpaKLum

PucyHok 3 — Cxema npoLeaypbl 0Toopa npob

Ecnn ot60p npo6 npoBogAaT 6onee 30 MMH Wav nNpu TemnepaTtype Bbiwe 25 °C, To Heo6xoAUMO npocre-
AnTb, 4TObbLI pacTBop As1a oT6opa nNpob He ucnapunca. Ecnu aTo npousowno, To cregyeT fo6aBnuTb HOBYHO
nopuuto pactesopa. B konby umnuHgxepa gocratoyHo gobasutb 0,01 M pactsop ABA BTONyone.
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7.3.3 OT60p Nnpob6 6e3 ucnonb3oBaHUA pacTBOPUTENSA

CHu1MaIoT 3arnyLLK1 ¢ 06oMx KOHLOB TPY6KM ycTpoiicTBa 0T6opa Npob Henocpe ACTBEHHO Nepea oT6opom
Bo3ayxa. MoacoeanHsaoT Hacoc anga otéopa Npob K BbIXOAHOMY OTBEPCTUIO hUnbTpodepKaTens, npu aTom
MOBYLLKY C aKTUBMPOBaHHBLIM YrieM Ansa 3alyThl OT MapoB pa3MeLlaoT Mexay YCTPONCTBOM oTbopa npob u
HacocoM. Mepen 0T6opoM Npo6 1 Mo ero OKOHYaHUK pacxo Bo3ayxa AoMKeH cocTasnATsb 0,2 n/mMuH. Mocne
oT6opanpob oTcoeanHNAOT YyCTPONCTBO OTOOpa NPob OT Hacoca M 3aKkpbiBatoT 06a koHLa TRYOKM nonunponune-
HOBBIMM 3arfyLUKamun. SKCTPaKLMs B YCIIOBUSIX MPUMEHeHUs He TpebyeTcs. AnutensHbld oT6op npob (Gonee
8 4) MoXxeT BbITb BbINOMHEH 63 NoTepun xapakTepucTuk otbopa npob.

7.3.4 MNoaroToBUTENbLHLIE AENCTBUA Nocrie oTGopa Npod

Hacocbl 4omkHbl 6bITb 0TKanMbpoBaHbl Ao U nocne otéopa Npob Ans BEIMUCNEHWUS cpedHero noToka
(12.3.2.1).

7.4 XonocTble Npo6bl

B kaxaoi cepmm npob JOMKHO ObITb COOTBETCTBYHOLLEE YUCTIO, HAMPUMEDP 3, XONOCTLIX NPob, a UMEHHO
XOMOoCTbIX NPo6 4NsA YyCNoBuiA NpUMeHeHNa 1 NabopaTopHbIX X0nocThiX Npob (n = 3). XonocTble Npobbl Ans
YCINOBUI NPUMEHEHNs1 — 3TO Npobbl, C KOTOPbLIMU 0D paLLaloTes Tak ke, Kak U ¢ Apyrumun npobamMu Ha mecTe npu-
MEHEHMSA, 3a UCKMHOYEHNEM CaMOro NpoLecca npokavymBaHusa Bosayxa. llabopaTopHble xonocTele Npobbl He06-
XOAUMBI AN UAEHTUMUKALUA 3arpsi3HEHUs!, eClM OHO MMeNo MecTo B nabopaTopun MM B YCIIOBUSIX
npUMeHeHus.

7.5 UcxoaHble maTepuansol

Ha kaxxagom paBoyem MecTe enaTtenbHo 0TobpaTh NPobbl UCXOAHBLIX MaTepUarnos NPy NoA03pPeHUN, YTo
OHV BblAENAT M3oLmMaHaThl B polecce paboTel ¢ HUMU. ECNn cxoaHbIA MaTepuan npeactaenseT coboi nso-
LMaHaTHBIA NPOAYKT, HACKIMHON UM XXUAKAIA, TO OH MOXeT GbITb UCMONb30BaH A1A Ka4ecTBeHHOro onpeaene-
HUA U3oLMaHaTHBIX rpynn B Npobax Bosdyxa. DT NpodyKTbl Takke MOXHO NPUMEHSATb AN MPUTrOTOBNEHUS
rpadyvpOBOYHEIX PACTBOPOB MPU KONUYECTBEHHOM ONpeaeneHUn HeU3BEeCTHBIX U3oLMaHaToB (cM. 5.2 1 5.3).

Ecnv TOYHO M3BECTHO UMK eCTb NOAC3PEHUs, YTO MaTepuaribl MOTYT BbiAENATb M3oLMaHaThl, TO 4115 OLeH-
K11 BO3AeNCTBMS NPOBOAST 0TGOP Npob 1 nocneaytoLee UcnbiTaHue Matepuarnos B nabopatopuu. UcnbiTaHne
mMaTepunanoB MOXeT COCTOATb B SKCTPaKLWWN, HarpesaHnu1 Unn apyron obpaboTke MaTepuana, BbiNofHeHHbIX
Mo BO3MOXHOCTM TaK e, Kak 1 B npouecce paGoyer onepauuu.

7.6 TpaHcnopTupoBaHue npo6

Mpo6upkn ¢ pacTeopamu Npo6 ABA B Tonyone TpaHCMoOpTUPYIOT B MHAUBMAYaNbHLIX dyTRsApax 1 npea-
MOYTUTENBHO B BEPTUKANBHOM NONoxeHU. Mpo6upku ¢ pacTBopamu Npo6 AosmkHbI GbiTh pa3MelleHbl Baanu
OT NioBbIX 0TOBPaHHBIX UCXOAHBIX MaTepuanos. [LomkHbl 6bITb BLINOMHEHbI COOTBETCTBYOWME TpeGoBaHUA
ANs TPaHCMOPTUPOBaHNA BpeAHbIX (OMacHbIX) MaTepuaros.

8 lMNoproToBka npo6 B naGopatopumn

8.1 Cepusnpo6

Kaxxaas cepusi npob (06b14HOo 50 Npo6) BKMtoYaeT HEKOTOPOE YUCIHIO XONOCTHIX NPo6, MoNYy4YeHHbIX B yCno-
BUSIX MPUMEHEHWS, ABE XOMOCTbie NPo6bl peakTUBOB, ABE XONOCThle NPObbl BHYTPEHHUX CTaHAapPTOB U COOT-
BETCTBYOLLEE YNCIIO rpadynpoBOYHbIX PacTBOPOB. XONOCThle NPobbl BHYTPEHHUX CTaHAapTOB NPeACTaBNAT
coboli pacTBOPLI peareHTa U3 TOW e NapTuK, YTO U PacTBOP peareHTa, UCNorb3yeMbli Ana oTbopa npob, B
KOoTopble B Npolecce nogroTosku 6bin gobaBneH BHYTPEHHWUIA cTaHaapT. XonocTble Npobbl peakTMBOB — 3TO
Npo6kl YNCTOrO TONYONa, B KOTOPLIE B MpoLiecce NoAroToBKu He Bbin Ao6aBneH BHYTPEHHWUIA cTaHAapT.

8.2 Mpouenypa o6pa6oTkn Npod

8.2.1 OGLue nonoxeHus

[ns npUroToBNeHNs rpagyMpoBOYHbIX PaCTBOPOR B aNlMKBOThI pacTBopoB [JBA B Tonyone ¢ KoHUeHTpa-
umeit 0,01 monbs/am? 1 o6bemom 10 cm BBOAAT cooTBETCTBYHOLIEE KonuiecTBo [BA-NponsBoaHbIX N3ouMaHa-
TOB ANsi NOCTPOEHWUSA MPaayMpoOBOYHON KPUBOI (OBBLIMHO OT MATM OO CEMM MPaJyMPOBOYHLIX PacTBOPOB B
AnanazoHe ot 0 Mkr/Ha npoby ao 0,5 Mkr/Ha npoby).

Mpw npremke Npob Bosayxa, oTOBPaHHBIX B YCNOBUSIX MPUMEHEHUS, BHYTPEHHME CTaHAapThl (AeTepu-
pOBaHHbIe NPOU3BOAHbIE N3oLMaHaTOB) A06aBNAT B Npobbl BO34yXa, B CTaHAAPTHLIE PACTBOPbI, B XONOCThIE
NpoGbl 41151 YCIOBUA NMPUMEHEHMS 1 B XONOCThIE NPobbl BHYTPEHHNX CTaHAapToB. MNomeluatoT npobbl B ynbTpa-
3BYKOBYHO BaHHY Ha 15 MuH. Ecnn B pacTBopax HaxoasaTcsa (punsTpbl, TO Npobbl NoMeLLaroT B LeHTpudyry Ha
10 muH (3000 06/MuH). MepeHocaT nMneTkon pacTopbl NPo6bl, NoMyyYeHHbIe U3 hUNbLTPOB, B HOBLIE MPOBUPKA.
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BuinapuBaloT pacTBOpUTENb U3 PaCTBOPOB NPo6 U cTaHAapTHLIX pacTBopoB. PacTBopsaoT ocTaTki B 0,5 cm3
aueToHUTPUIIa M NOMELLAIOT UX B Y/IbTPa3BYKOBYHO BaHHY Ha 15 MUH.

8.2.2 O6paboTka npo6, oTo6paHHLIX 63 UcNoNbL3OBaHUA pacTBOpUTENA

Urtobbl nseneys JBA-nponssoaHoe nsoumnaHaTta us punbTPoB N3 CTEKOBONOKHA, NPOBOAAT ABOMHYIO
3KCTPaKLMIO OpraHu4ecknM pacteoputenemM. unbTpbl OCTOPOXKHO C UCMONb30BAHWEM NUHLETA OTAENSAIOT OT
cenapartopa u HakoHe4HUKa. X cCBopaunBatoT 1 NoMeLLaloT B UchbiTaTesNbHble NPOBUPKM C BUHTOBOW NPOBKONA.
Danee npunueatot 3 cm3 5 mmons/am® H,SO,, 3 cm® MmeTaHona u 6 cm? Tonyona. Taioke Ao6aBnAOT pacTBoOp
BHYTPEHHEero cTaHgapTa, coaepXxawmin mapkuposaHHoe aentepuem IBA-nponssogHoe nsouuaHara. Nogro-
TaBNMBaAlOT B Npobupkax cTaHaapTHbIE rPagyUpOBOYHbIE PAcTBOPLI, codepXKalume Te e pacTBOpbl A IKC-
TpakLuUM U BHYTPEHHWE cTaHgapTbl, YTO U Npobbl Bo3ayxa. PUNbTP BCTPAXMUBAIOT B TeYeHUEe 5 MUH, B
yNbTpa3sByKoBOW BaHHe 06pabaTbiBaloT ynbTpasBykoM B TeveHue 10 MUH 1 3aTem cHoBa 20 MUH BCTPSIXUBAIOT.
Mocne ueHTpudyruposaHua B TedeHne 10 muH npn 3000 06/MUH pacTBOp TONyona OTAENAOT B HOBYIO NPobup-
Ky. K Tpybke, coaepxalueit hunbTp U cMecb MeTaHoNa U KUCNOThl, 406aBnNA0T 6 cM3 Apyroro Toryora v noBTo-
psoT Npoueaypy akcTpakuui. Tonyon oTAensaoT U NpUNUBatoT K NepBO NPoBUpKe ¢ TONYONOM; CyMMapHbIi
o6bem pacTeopa Tonyona gomkeH 6bITb NpubNUaUTensHO paseH 12 cm3, YaanaoT pacTBopuTerb U U3bbITou-
Hble peareHTbl npo6 ucnapeHuem. PactBopsaioT octatok B 0,5 ¢cM® aueToHWTpuna M nomellaloT B
YNbTPasBYKOBYIO BaHHY Ha 15 MUH.

9 Hacrtpouka npu6opos

9.1 Mporpamma gnA BbicokoaddeKTUBHON XUAKOCTHOW XpoMaTorpadguu ¢ Ucnonb3oBaHUEM

Macc-cneKkTpomeTpa

Ons ogHoBpeMeHHoro onpegeneHusa ABA-Npou3BoAHbIX MOHOU30UMAHATOB 1 AUM30LMAHATOB MOXET
6bITb MCMONb30BaHa NOABKHAsA basa NPy CneayoLwmnx YCNoBUAX:

- pacxoa: 100 MM3/MUH;
- 0—15 MuH: NMHeHbIA rpaguenT oT 50 % Ao 90 % noaBwkHON a3kl B;
- 15—20 MuH: NMOBTOPHO NPUBOAAT B paBHoBecue npu 50 % noasuxHow dasbl B.

Ecnu onpegenstoT 0gHO UM HECKOMbKO NPOU3BOAHBIX, TO XpOMaTorpamma MoXeT BbiTb noslydyeHa B
peXXrMe N3oKpaTU4EeCKOro IMII0MPOBaHUS NN FPAAUEHTHOrO 3MoUPOBaHNA C MOABWKHON ha3on NoaxoaaLlero
cocTasa.

Ecnu Bmecte ¢ JBA-npon3BogHEIMM MOHOMEPOB ONpeaensioT BbicokomonekynsapHele [IBA-npouseoa-
Hble (Hanpumep, hoprnonuMepsl, M3oLMaHaTHBIE aAnyKThl), TO HeoBXoANMOo NPoAoKaTL FPaAUEHTHOE 3NoU-
posaHue Bnotb Ao 100 % noaewkHon chasbl B u nogaepxusate 100 % dasbl B ana usokpatuyeckoro
3NNpPoBaHUS.

9.2 Mporpamma ans BbicOKOo3th(heKTUBHOW XKUAKOCTHON XpomaTorpadum ¢ ucnonb3oBaHuem

XeMUNIOMUHeCL,eHTHOTO a30THOIO fileTeKTopa

- Pacxon: 100 MM3/MUH;

- 0—15MuH: nuHenHbIY rpaameHT oT 40 % o 100 % noaswkHOW haskl D;

- 15—30 MuH: 100 % nogswkHom cpasel D;

- 30—35 MuH: NOBTOPHO NpUBOAAT B paBHoBecue 40 % noaswxHou dasbl D.

B 3aBMCUMMOCTM OT CBOMCTB aHanuTa B Npobe, MoxeT 6biTb NPoBeAeHO 3noupoBaHue npu 6onee cusb-
HOM unu cnabom rpagueHTe NoABMXKHOM hasbl NN U3OKpaTUHECKOE 3MOUPOBaHNE.

9.3 Macc-cnekTtpomeTp

HacTpoiiku Mmacc-cnekTpoMeTpa 3aBUCST B 6OMbLLOW CTeNeHW OT Tuna ucnonbayemoro npubopa. OnTu-
Mu3auumio pexunma paboTbl 06bIMHO BLIMOMHAOT Npy nogade noAskHon dasel, cogepxallen nponssoiHele
HW3KO- U BLICOKOMOTEKYSAPHLIX apoMaTUdeckUX 1 anudatiudeckux nsoumaHatos, npu pacxoge 100 MM3/MuH.
OnTumarnbHble HAaCTPOMKN OTNMYAIOTCA ANSl KOHKPETHBIX aHanuToB U ornpeaenseMblx UoHOB. PakTnyeckue
HacCTPOWKW He AIBNAIOTCA ONTUMAarbHBIMU AN BCeX uccnegyemMbix coenHeHU.

[ns KonuyecTBEHHOTO onpeaeneHns MPOBOAAT PErncTpaLmio 3bpaHHbLIX MOHOB, HaNpUMep, Morneky-
nsapHoro uoHa [MH]*, Ho Taioke MOryT 6biTb MCMOML30BaHbI U APYTMe TUNUYHBIE UoHLI: [(ABA)H]* (m/z3) = 130),
[(ABA)CO]* (m/z = 156), [MH-129]* u [MNa]* (cM. B.4). ina konudecTBeHHOro onpeaeneHns metogom XX ¢
ucnonb3osaHem MC npoBogAT peructpauuto BTopudHbiX noHos [(ABA)H]*, [(ABA)CO]* nnm [MH-129]*,
obpazoBaBLINXCA U3 NPOTOHUPOBaHHbLIX Monekyn [MH]*.

3) m/z — oTHOlWEHWE MacChl 3apsKEHHOTO parMeHTa MOSIeKy bl K ero 3apsgy.
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[ina naeHTugrKaLmMmn HemsBeCcTHbLIX U30LMaHaToB, NOAYYaloT NOMHBIE CNEKTPbl B peXUME HenpepbiBHOrO
ckaHupoBaHusi (0bbiuHO oT 50 o 1500 a. e. m.).

10 O6paboTka faHHbIX

10.1 UaeHTudukauusa

Ana ngeHTudmrKaumm nsounaHaToB Bpems yaepkusaHusa M3bpaHHbIX MOHOB Ha XpoMaTorpammax, nony-
YeHHoe Aans npob, cpaBHUMBAIOT CO BPEMEHEM yAepXUBaHUs, NOMyYeHHbIM AN CTaHA4apTHLIX PacTBOPOB U
BHYTPEHHUX CTaH4apTOB.

10.2 NpapyvMpoBOYHbIE KPUBbIE

MsmepstoT nnowaam nnkos, cooTBeTCTBYIOWMX [BA-Npon3BoaHBIM U30LMAHaTOB U BHYTPEHHEMY CTaH-
AapTY, U BLIMUCTIAIOT UX OTHOLLEHWE. 3aTeM CTPOAT rpacnk 3aBUCUMOCTU MOJTYYEHHOTO OTHOLLEHUS OT KOHLIEH-
Tpauun. KoacbdnuneHT KoppensumMu AoMKeH cocTaBnsaTb He meHee 0,98. 3HayeHns Huke 0,98 yBenununsaioTt
HeonpeaeneHHoOCTb, Kak nokasaHo B 12.2. MNpumMepbl rpagyMpoBOYHbLIX AaHHBLIX NpUBeAeHbI B [5—12].

WHorga B cnyyae 60nbLIOro AMHaMU4eCcKoro auanasoHa MoXeT MPUMEHATLCA KBaapaTuiHas annpokcu-
MaLusi rpyAyNPOBOYHBIX KPUBBIX. TWM 1 YCIIOBUE NCMOMb3YEMOro MHCTPYMEHTa MOTYT BfUATL Ha NMUHENHOCTL
rpagyvpoBku. KsagpaTuiHble KpuBble rpagyvpoBKu MOTYT ObiTb AOCTPOEHbI 40 HEKOTOPOro Heobxoaumoro
3Ha4eHus. OgHako HeobXxo4NMO C OCTOPOXKHOCTbLIO UCMONb30BaTh KBaApaTUYHYO annpoKcuMaLmio, HTobbl oHa
He noBnmsana Ha adbeKTMBHOCTL MeToAa.

10.3 Konu4vecTBeHHOe onpeaeneHue

KonuyectBeHHO coeguHeHUs onpeaensoT no rpauyMpOBquoﬁ KpI/IBOI‘I‘I Ha OCHOBEe OTHOLUeHUA niowa-
ael nukos I'Ip06bl N BHYTPEeHHEero ctaHgapTa.

11 Mewarwue BelLlecTBa

PaHee 6binn M3yyeHbl peakuun Mexgy apoMaTuieckumn 1 anudatudeckummn nsoumaHatamn u [1I6A 8
MPUCYTCTBUM HEKOTOPbIX MOTeHLManbHeIX Mellalowmx BellecTB (Boaa, MopdonuH, deHon, ataHon, TOA,
MOA, TOA nTMAN) [4], [5]. Mpu aToM He Habnoganucs NOTepKn onpeaensaemMblX M3oUnMaHaToB.

12 OnpepeneHue paboumnx XxapakTepucTuk

12.1 OCHOBHbI€ NONOXEeHUsA

MamepeHne cogepkaHus U3ouMaHaToB B BO3Ayxe paboyein 30Hbl MeeT CBA3aHHYI0 C 3TUM Heonpeae-
NEeHHOCTb, KoTopasi MOXET ObiTb BblpaxeHa kak cyMMapHasi HeonpeaeneHHocTb [17] unu paclumpeHHas
HeonpeaeneHHocTb [18]. MoaTomy oueHKy HeonpeaeneHHOCTU HeobXoAUMO BLIMOSHATL B COOTBETCTBUAN C
OHUM U3 3TUX ABYX OonpeAeneHuin HeonpeaeneHHocTU. B obonx crnyyasx ata oLeHka BKioYaeT onpeaeneHue
BKI1aZ10B B HEONPEAENIEHHOCTb, OLIEHEeHHbIX B pamkaXx nabopaTopHbIX UCMbITAHUA UITN UCTIBITAHWUIA, BOCNPON3-
BOASALLMX YCIOBUSI MPUMEHEHUS, UMW HA OCHOBE UMetoLLIenca nHdopmMaLy. MonyveHHble 3HaveHns Heonpe-
OeNeHHOCTN U3MepeHnst 3aTeM MOTyT ObITb CpaBHEHbI C KpUTepusiMun, npeasapyTenbHO YCTaHOBNEHHbIMMU,
Hanpumep, B [17], unu onpegeneHHbIMAU B HaUWMOHaNbHOM U MeXXAyHapoAHOM 3aKoHoAaTeNbCTBE.

12.2 CooTBeTCTBYKOLMUE BKNaAbl B HeonpeAeneHHOCTb U KpUTepumn

Ta6nuya 1— CooTBeTCTBYIOWME BKINAALI B HEONPEAENEeHHOCTb U KpuTepum

Bknap B HeonpegeneHHocTb Benuuuna | MoanyHkT Kputepui
O6bem npobbl Veam 12.3.2
Pacxopg npw ot6ope nNpo6 — rpagyvposka Qe OTHOCUTENbHAsA HeonpeaeneHHOCTb He Gonee 2 %
Pacxog npu ot6ope npo6 — pasbpoc Aq, He Gonee 5 %
Bpewmsi ot6opa npob t OTHOCWUTENbHAA HeonpeaeneHHoCTb He 6Gonee

0,1%

Temnepatypa Bo Bpemsi ot6opa npob T OTHocuTenbHas HeonpeaeneHHoCTb He 6onee 4 %
[aenexHve Bo Bpems oT6opa npob p OTHOCKTENbHas HeonpeaeneHHoCTb He 6onee 2 %
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Okonyarue mabnuus! 1

Bknapg B HeonpeaeneHHOCTb BenuuuHa | NMognyHkT Kputepui

Macca ananvta e 12.3.3

CtabunbHOCTb aHanuTa BO Bpems XpaHe- Kng He HabniopaeTcs CyLLI,eC'I:BeHHOVI pasHuubl Mexay

HUSI pesynbTatamu uamepenuii anst npo6, nony4YeHHsl-
MKW 00 U nocne XpaHeHuna

ODEKTUBHOCTL peaKUmMn/aKCTpakumnm Eqe Bonee 90 % npu npegenbHOM 3Ha4e€HUU € OTHOCU-
TenbHON HeonpeaeneHHocTbI0 He BGonee 3 %

Macca wusoumaHata B rpagyMpOBOYHbIX Meg OTHOCUTENBHAsA HeonpeaeneHHocTb He 6onee 2 %

pacTBopax

HecooTBeTCcTBME rpagympoBOYHOrO rpa- LOF OTHOCKTENbHbIE PA3HOCTU B Npegenax gvanasoHa

duka rpagyvpoBky He 6onee 3 %; npv npegensHoM
3Ha4eHumn He Gonee 2 %

Opend BbIXOAHOIO cuUrHana B NpoMexyT- Dy He 6onee 3 %

Kax Mexay rpagyvmpoBKaMmm

Mpeun3noHHOCTE aHaNMTUYECKOW npoLie- r 12.3.3 | He 6onee 1 %

Aypbl

CenekTnBHOCTb s KoahduuneHT paspewweHns He meHee 1

YpoBEHb XONOCTbIX NOKasaHUm mg, 12.3.4 | He 6onee 50 Hr Npy OTHOCUTENbLHOW HEONpeaeneH-
HOCTW He Gonee 5 %

MexnabopaTopHble Bapuauum bl 12.3.5 | OTHocWTenbHas HeonpeaeneHHocTb He 6Gonee

75 %

12.3 OueHKa MeTpPONIOrMYeCcKMX XapaKTepucTuk B

B[18]

COOTBEeTCTBMM C nogxoaom, npuBeaeHHbIM

12.3.1 OdbheKTUBHOCTL YNaBnMBaHNA B 3aBUCUMOCTU OT pacnpeieneHna Yactuy, No pasmepy
MoapobHoe onuncaHue TpeboBaHW MU METOA0B onpeAeneH s JaHHON XxapaKTepucTukn npuseaeHo 8 [18].

12.3.2 OT60p Npob6 BOo3ayxa

12.3.2.1 O6bem oTobpaHHoro Bo3gyxa

OTob6paHHbI 06beM Bosayxa V

am

oT6opa npob, kak ycraHosneHo B UCO 16200 no dpopmyne

V. = (9start + Gend) -t

sam

2

BbIYNCIIAKOT HA OCHOBE pacXxoga Bo3ayxa, UaMepeHHOro 4o U nocne

M

FA€ gy — PACXOA B HaYane nepuoaa otéopa npobbl (06bIMHO CM3/MUH);
Gong — PACXO[ B KOHUE Neproaa oT6opa Npobkl (06bIMHO cM3/MUH);

t — npoaocmKMTENBHOCTL 0TBOpa NPO6, MUH.

HeonpeaeneHHOCTb pe3ynbTaToB U3MepeHus 06bema oToBpaHHOro Bosayxa cknaabiBaeTcs U3 Heonpe-

[AeneHHOCTeun, CBSI3aHHbIX C

- M3MepeHusIMM pacxoda Ao 1 nocne otéopa Npoo,
- n3MepeHnsaMn BpeMeHu otéopa npob n
- U3MeHeHnsIMMK pacxofa Bo BpeMsa oT6opa npob,
1 MOXET BbITb BbIYUCEHA C UCMOoNb3oBaHWeM hopMy bl

Uz(vsam) = uz(qstart )+u2(qend) + ﬁ +

V2

sam

(q start + Qend )2

¢

2
Uyar,q

t2 |:(qstart +qend):|2,

2

B KOTOPOW NOCNEAHUA YIeH npeacTaBnAeT cobon HeonpeaeneHHOCTb, CBA3AHHYIO C U3MEHEeHUAMU pacxoaa Bo

BpeMs nepuoga otbopa npob.
12.3.2.2 Bpems otbopa npob

Bpems o160pa npob f moxeT 6bITb M3MepPeHO C NOrpellHOCTbIO B Npedenax £0,5 MuH. na npoaonxu-
TenbHOCTU oT6opa Npo6 8 4 oTHocUTENbHAas HeomnpeaeneHHOCTb U3SMepeHuii t cocTaBnNAeT NpUbNN3NTENbHO

0,1 % U et0 MOXXHO NpeHebpeyb.
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12.3.2.3 MameHeHWs pacxoga Bo BpeMst oTbopa npob
Pacxoa Bo Bpems oT6opa npob HenssecTteH. HeonpeaeneHHOCTb, 06ycrnoeneHHas USMeHeHUAMN pacxo-
AaBo BpeMs oT6opa npob, MoxeT BbITb OLleHeHa Ha OCHOBE NpeArnooXeHUsl 0 paBHOMEPHOM pacnpeeneHum
no chopmyne
U\gar g= M_ 3)
’ 12
12.3.2.4 MpuseaeHue 3HaveHUiH o6bema Npobbl k 3aaaHHBIM TeMMepaType U AaBNEeHNo
Ana npuBedeHnA 3Ha4YeHUWA codepXXaHusa K 3ajaHHBIM TemnepaTtype U AaBneHuio Heobxoaumo 3HaTb
AencTeUTenNbHLIE CpeaHue 3Ha4YeHUsl TeMnepaTypbl U AaBreHusl Bo BpeMs oTbopa npob. 3HaueHuna Heonpeae-
neHHocTeln, 06yCnoBneHHbIX XapakTepucTkaMu cpeacTB U3MepeHUt Temnepatypbl T v gaBneHns p, Ucnonb-
3yeMbIX AN NpuBeAeHUA K 3aAaHHbLIM YCNOBUAM, MOTYT BbITb NoslyYyeHbl Ha OCHOBE:
- pesynbTaToB peasibHbIX U3MEPEHU C Y4eTOM HeonpeaeneHHOCTH, 0BYCNoBMNeHHON rpadynpoBKON
AaTYNKOB TeMMepaTypbl U AaBneHusi, no opmyne
u2 =2, + Snes @)
rae u,, — HeonpeaeneHHocTb, 0bycnoBneHHas rpaayupoBKOi aTUMKOB;
Smeas — CTaHAAPTHOE OTKNOHEHNE Pe3ynbTaToB U3MEPEHUil TeMnepaTypbl/aaseHus;
n — 4ncno pesynbTaToB M3MEPEHUI TemnepaTypbl/AaBneHust; u
- MHopMaLK 0 NpeaenbHbIX 3HaYeHUAX TemnepaTypbl U AaBneHus Bo BpeMst oTbopa npob, npegnona-
ras X paBHoMepHoe pacrnpegeneHue.
Hanpuwmep, ecnu npegeneHble 3HaveHna Temnepatypbl T, U T, U3BECTHLI, TO HEONpPeAeneHHOCTb,
0bycnoBneHHyo TemnepaTtypol T, BEIMUCNAOT No opmyne

2 4 (Trnax — 7-min)z . (5)

2 _
Ut = Uy 12

OO6bIYHO NepBbI UneH B hopMyse ABNAETCA He3HAYNTENbHLIM MO CPAaBHEHUIO CO BTOPLIM.

12.3.2.5 CymmapHas HeonpeaeneHHoCcTb 06bema npobbl

MpuBeaeHHbIe Bbille BKNaabl B HeonpeaeneHHOCTb CYMMUPYIOT U HeonpeaeneHHocTb o6bema nNpobbl,
NpUBEAEHHOTO K 3a4aHHbIM YCIIOBUSIM, BLIMUCTISIIOT No chopMyre

U*(Viam,sp1) _ U*(Veam) 4 4*(T) , u*(p) ®)
Vszam,SPT Vszam T2 P2

rae T — cpefHee 3HaYeHWe TeMnepaTypbl BO BpeMsi oTbopa npob;
p — cpepHee 3HaveHUe AaBrieHUst BO Bpemsi 0Tbopa npob.
12.3.3 AHanus
12.3.3.1 Macca aHanuTa B npobe
Maccy usoumaHata B npobe Bosayxa m,  BEIMMCNAIOT Mo hopmyrne

m - Manal (7

M Eoi-AS kps-Ere’

rae E, ., — athdeKTUBHOCTL yriaBnmBaHus,
AS — HecTabunbHOCTL ycTpolicTBa 0T6opa Npob;
kpg — CTabUNLHOCTL aHanuTa B npobe;
Ege — 3 eKTUBHOCTL peakLUn/aKCTpakLImu;
m, ., — Macca usounarara B npobe 6e3 yyeTa nonpasku.
12.3.3.2 CrabunbHocTb aHanuTa
C1abunbHoCTb aHanuTa AofkHa ObiTb ycTaHOBIiEHa 3KCNepUMeHTanbHO AN YCMOBWUA XpaHeHus!
(Bpems, TemnepaTypa, okpy>KatoLLue yCroBus ), TUMUYHBIX AN151 KOHKpeTHOW NabopaTtopuun. McnbiTaHus Heobxo-
AUMO NpoBOANUTL NPU YPOBHE coepXaHnsl nsoumaHaTta, COOTBETCTBYOLWEM KOHLEHTpaLun, 3KBUBanNeHTHON
npeaernbHO A0MYCTUMOMY 3HaYEeHUIO.
Mpu HayanbHOM BpemeHu ¢, pasHom 0, 1 TeKyLLieM BpemeHU { gormkeH ObiTb NpoaHannaMpoBaH psig npob
(n > 6) B ycnoBusix nosTopsieMocTu. [ina o6oux sHavyeHUid BpemeHu Npobbl cnegyeT BoiIbUpaTth CrlyqainHbiM
06pa3om 13 napTumn penpeseHTaTUBHbIX MPob, YTO6 bl CBECTU K MUHUMYMY BO3MOXHbIE CUCTEMATUYECKUE N3Me-
HeHus coepxaHnin. ina nposepku cTabunbHOCTU UCNONbL3YIOT E-kputepuii CTbloaeHTa (ABYCTOPOHHUI KpuTe-
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pui Npu ypoBHe AoBepuUTenbHON BeposiTHOCTN 95 %). HeonpeaeneHHOCTb onpefeneHna cTabunbHOCTK
COCTOWT U3 BKINagoB, 06yCnoBneHHbIX:

- Adecopbuueit (cnyvaitHas cocTaBnsiiowan achdekTuBHOCTN Aecopbuun);
rpagyvpoBKOU (CnydaliHas cocTaBnaowas rpagynposku);
NPELM3NOHHOCTBIO, OTHOCSILLIECA K aHanUTU4eckon npoveaype;

- HEeoOHOPOAHOCTLIO NapTUX NPob.

Mo cywecTBy BkNaj B HeonpeAeneHHOCTb, 06yCNoBNeHHbIN onpeaeneHnem K, g, e BKITIOYEH B Apyrue
BKI1aabl B HEONpPeAeNeHHOCTb U HET He0BX0AUMOCTUN €10 YUUTLIBATD.

12.3.3.3 OchhekTUBHOCTb peakuum/aKeTpakuum

O hekTUBHOCTL peakumn/aKcTpakLmMmn nsounaHaTa u ee HeornpeaeneHHoCTb 06bI4YHO NOMy4akoT Ha OCHO-
Be MOBTOPHLIX M3MEPEHUIt aTTecToBaHHbLIX 06pa3sLos cpaBHeHUs (AOC) nsounaHaTa unv NpoaykTa(os) ero
peakuuu. HeonpeaeneHHOCTb, 0BYCIOBNEHHYI0 HEMONHOTON peakLMU/3KCTpaKkLMm, ANS YPOBHS coAepXXaHua
usoumMaHaTa, CooTBEeTCTBYHOLWEro npeAenbHO A0NYCTUMOMY 3Ha4YEHUIO, BLIYUCTIAIOT HAa OCHOBE BKITa0B:

- HeonpeAeneHHOCTU KOHLEHTpaLnn CTaHAapTHOro pacTeopa;

- CTaHAapTHOro OTKMOHEHWUsI CpeQHEero N3BNeYeHNns;

- cMelLeHUs cpeaHell Macchl u3oumaHaTta B npo6e no oTHoLeHMIo k Macce usoumnaHaTta B AOC, BbiUMCNS-
emMoro no copmMyne

2 2 2, = — 5
Ykre _ Ymerw 4 $"(Mpg) , (Mpe —Mcrm) @)
2 2 -2 2 3
Exe  mMGrm Mpg M&rm
rae Uy — HeonpeaeneHHocTL aTTecToBaHHOU Macchl nsoumaHata B AOC;

Mgy — aTTecToBaHHas Macca usounarata s AOC,;
Mpe — cpedHsAs Macca usoumaHaTa, onpeaeneHHasn npu aHanuse;
$(Mpg) — CTaHAapTHOE OTKIOHEHWe cpeaHen Macchl, NONY4YEHHON Ha OCHOBE Pe3ynbTaToB NOBTOPHLIX
N3MepeHUN.

MocneaHum YneHom B chopmyrne, NpeacTasnAowmMM coboi HeonpedeneHHOCTb, 06YCNOBMNEHHYIO 3Ha-
YAMBIM CUCTEMATUYECKUM CMELLEHNEM 3HAYEHWUA U3MEPEHHON MacChl OT aTTECTOBAHHOMO 3Ha4YeHUs, MOXXHO
npeHebpeyb, ecnu:

- CMeLlleHne ABMNAETCA CTaTUCTUYECK HE3HAYUMBIM MPY YPOBHE A0BEPUTENLHOW BEPOSITHOCTUN 95 %;

- BBe[eHa nonpaeka Ha cmelleHume.

Ecnu AOC HeT B Hanuyuu, TO crnegyeT UCMONb30oBaTb MaTepuan HauBbICLLIEro MeTporiorM4eckoro
KavecTBa.

12.3.3.4 HewucnpasneHHaa Macca aHanuta

HeonpeaeneHHOCTb HEUCNPaBIeHHON Macckl aHanuTa obycrnosneHa:

- HeomnpeaeneHHOCTbI0 MacCoBOW KOHLEHTPaUUM aHanuTa B UCNOMb3yeMblX rpagynpoBOYHbIX CTaH-
OapTHbIX obpasuax;

- HecooTBETCTBMEM rpaayupoOBOYHON (DYHKLIMN;

- ApelidoM BBIXOAHOrO cMrHana geTekropa Mexay rpagyvnpoBkamu;

- NPEeLn3NOHHOCTBIO aHann3a;

- CeneKTMBHOCTbIO XpomaTtorpauieckoin cucTemsl.

12.3.3.5 pagynpoBoOYHbIE PACTBOPHI

HeonpeaeneHHOCTb coaepKaHnsa 3oumaHaTa B UCronb3yeMbIX rpadynpoBOYHbLIX pacTBOpax 3aBUCUT OT
TUNa rpagynpoBOYHOro pacTeopa.

Onsa rpagynpoBoOYHbIX PacTBOPOB, COCTOALLMX U3 PacTBOPOB cTaHAAPTHbLIX 0bpasLoB B Tonyone unm
aLleToHUTpUNe, HeonpeaeneHHocTb ByaeT cknaabiBaTbCA U3 CrieayoWmX BKIadoB:

- YucTOTa M3oUMaHaTa, koTopasi M3BECTHA U3 COMPOBOAUTENLHON AOKYMEHTALMU NPOU3BOAMTENSA U
0B6bIYHO MPUBOANTCA KaK MUHUMATbHBIN YPOBEHb YNCTOTHI P:

- P =99 %, oTHocuTeNbHasA HeonpeaeneHHoCTb, 0BYCnoBreHHasa Hanuynem npuMeceit, sagaeTcs kak
(100 —p) % unu

- P >99 %, oTHOCUTENbHYIO HeonpeaeneHHOCTb MOXHO OLEeHUTb, Nofarasi HanMvmMe paBHOMEPHOro
pacnpegeneHus, no opmyne

2 _(100-P),
upur 12 )
- HeonpeageneHHoCTb B3BELUMBAHUN BelleCTB M pacTBOPOB, T. €. NOrpellHOCTb UCNONb3YEeMbIX BECOB.

©
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an nonyvyeHUn pesynbTaTtoB MO PasHOCTU B3BeLUMBAHUI BKNaj HeonpeaeneHHOCTU pesynbTata
B3BeLUMBaHWUA OBbINHO BBIYUCTIAIOT MO dJopmyne

2 _o2
Ueigh = 2Upa)s (10)

rAg Uy, — MOrpelHoCTb NCMOMb3YEeMbIX BECOB.
Ecnu meToa, yCTaHOBIEHHbIN HAaCTOALWNM CTaHAapTOM, UCNOMb3YIOT ANl onpeAeneHns Apyrux coeau-
HEeHWIA, KpoMe M3oLMaHaToB, TO codepKaHue usouMaHaTa B UICNONb3yeMblX peakTuBax 1 ero HeornpeaerneH-
HOCTb AOJKHbI BbITb YCTAHOBITIEHbI U MCNOMNb30BaHbI NPU OLEHKe HeonpeAeneHHOCTU, ONMMCaHHOM BhILLe.
12.3.3.6 HecooTBeTCTBUE rpaaynpoBoYHON byHKLNU
HeonpeaeneHHOCTb, 06YCNOBNEHHYIO HECOOTBETCTBUEM MPaAyUPOBOYHON (PYHKUNUU, BLIYUCTIAIOT Ars
COOTBETCTBYIOLLEN KOHLLEHTpauuM (COOTBETCTBYIOLEH Macce usounaHarta, oTobpaHHOro npu npeaensHoM
3HaYEHUN KOHLEHTPaLIMK) NO OTKINOHEHUAM OT rpagyupoBOYHON hYHKLMK, NONY4YEHHON METOA0M HAaUMEHbLLIMX
KBagpaToB A/ TMHENHON perpeccuu, AeNeHHbIM Ha KOHUEeHTpaLUMIo B rpagyMpoBOYHOM pacTsope, no dop-
myrne
ULZOF =M= PZ, (11)
Mg
— macca 1M3oLmaHaTa, BblYUMCNEeHHasi MO ypaBHEHWUIO NTMHEHON perpeccuu, Npyu ypoBHE KOHLEHTpa-
LUK rpadynpoBOYHOro cTaHgapTHoro obpasua, Hambonee TOMHO COOTBETCTBYIOLLE Macce U3oLMU-
aHaTa B npobe npu npeaenbHOM 3HaYeHUA KOHLLeHTpauuu;
Mgy — Macca usouMaHaTta, NPUCyTCTBYIOLIEro B COOTBETCTBYIOWEM rPaJyUMpoOBOYHOM CTaHAapTHOM
ob6pasue;
p — OTHOCUTEbHAas Pa3HOCTb A 3aAaHHOIO YPOBHA MacCOBOWN KOHLEHTPaLMN.

rAe mregr

MpumeyaHune—HecooTBeTCTBUE rPaAYMPOBOYHON XapaKTepucTuku GyaeT BHOCUTL BKNag B HEONPeaeneH-
HOCTb, OBYCIOBMEHHYIO HEMOMHOTOW MPOTEKAHWUs1 SKCTPaKUMM MMM peakuun, ecnu nocrefHsisi 3deKTMBHOCTL peak-
UMM/3KCTPAKUMM 3HAYUTENBHO OTrMdaetcsi ot 1. B atom criyuae He3aBMcuMMO OT Toro, 6bina nv BBeeHa Nonpaeka Ha He-
MOMHOTY PeaKkUMU/SKCTPaKLmMM, HEONPEAENeHHOCTb, OBYCIOBMNEHHYIO HECOOTBETCTBMEM rPafyNPOBOYHON XapakTePUCTUKK,
He HY)XXHO YUYNTbIBaTb NPY OLIEHKE HEeONpeaereHHOCTH.

12.3.3.7 [Opend BeIxoAHOrO CUrHana geTekropa
HeonpeaeneHHocTb, 06yCNoBNeHHYI0 ApeinchoM BbIXOAHOIO curHana aetektopa Dy, MOXHO OLEHUTL Ha
OCHOBE OTHOCUTESbHBLIX PasHOCTEN BbIXOAHLIX CUrHANOB MeXay nocnegoBaTtenbHbIMU rpagyyupoBKamMu no

dopmyne

2 (ra—rpa) (12)
PR A21(r, 11, 2P

rae N — 4YUcro NOBTOPHbLIX aHaNU3oB.;
r,, — BbIXOAHO CUrHan AeTekTopa Ans rpaJlyMpoBOYHOro cTaHAapTHoOro obpasua, Hambornee TO4HO COOT-
BETCTBYIOLLUIA Macce UsoLmaHaTa npu ero npegensHoM coepxaHun B npobe.
12.3.3.8 lNpeunsnoHHOCTb aHanusa
HeonpegeneHHOCTb, 06YCNOBMeHHYI0 (HeAOCTaTO4HOM) NPELM3NOHHOCTLIO aHanusa u,, onpeaensawoT
npoBefeHNeM aHanusa rpagynpoBOYHbIX CTaHAapTHLIX 06pa3LoB OAHOrO U TOro Xe cocTasa B YCMOBUSX
NOBTOPSAEMOCTU; NPU 3TOM NPOBOAAT HE MeHee LIEeCTU MOBTOPHLIX aHann3oB. HeonpeaeneHHoCTb BbIMUCAAIOT
no cpopmyrne
2 - sgnal (13)

uy =
r2’

rae s,,, — CTaHAapTHOE OTKIOHEHNE BbIXOAHbLIX CUrHaNOB NPU NOBTOPHBIX aHanusax;
r — cpepaHee 3HayeHWe BbIXOQHOMO cuUrHana.
Mpu oLieHKe HeonpeaeNeHHOCTU AaHHbIA BKTaA yXKe BKOUEH BO BKNaAbl B HeonpeaeieHHOCTb npu onpe-
AeneHnun achekTuBHOCTU flecopbLmnn U HET He0BX0AMMOCTU ero y4nuThIBaTh.
12.3.3.9 CenekTMBHOCTbL aHanuns3a
Ucnonbsyemas cuctema pasgeneHust (konoHka ana BOXX, rpagueHtHas nporpamma) aomkHa 6biTb
ONTUMU3MPOBaHa ANA CBeAeHUA K MUHUMYMY HeonpeaeneHHOCTU, OByCroBreHHOW (HesameYeHHbIM)

COBMECTHbIM 31TioupoBaHUeM notTeHunanbHbIX Mellalownx BelecTs.
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PaspelueHue ncnonbsyemoit BOXKX cuctemel R BbMUCHsOT o hopmyne

R=__ At (14)
085(wz +w;)

roe Af. — pasHOCTb BpeMeHU yepXXusaHus aHanuTa u MelaloLlero BewwecTsa, c;
Wg — WIMpWHA NWKa UsoLMaHarta Ha rnomnyBbICoTe, ¢, UHAEKC B 0THOCUTCA K usoLmaHary;
W, — LUIMpWHa NKa MeLlaloLlero BelllecTBa Ha MonyBbicoTe, €, MHAEKC | OTHOCUTCS K MeluatolemMy Be-
LeCTBY.

PaspewieHue R gormkHo 6biTb Gonblue 1. B 3ToM criyyae MakcumanbHasi HeonpeaeneHHocTb, 06ycnos-
NeHHasi COBMECTHBIM 3MIoMpoBaHneM, coctaBnsieT 2,5 %. TunuuHbIA BKNag B HeonpeaeneHHOCTb COCTaBuT
10,7 %.

12.3.3.10 CymmapHas HeonpeaeneHHOCTb U3MepeHUst Macchbl usouMaHaTta

MpuBeaeHHbIe Bhbille BKIaabl B HeEOMpeaeneHHOCTb 06beanHSAIOT U BbIMUCISIOT HeonpeaeneHHoCTb
“3MepeHUsl Macchl COeAUHEHUA Uy, (UCKIoYast HeonpeaeneHHOCTb, 06YCIOBNeHHYo HeA0CTaToOuHO npe-
LUM3NOHHOCTBIO) No chopmyrne

2 2
2 P} (,Za"al) = ucfitd +Ufop + Ufin + UZy.
Mnal Cstd

(15)

12.3.3.11 CymmapHas HeonpeaeneHHOCTb U3MepeHUst Macchbl U3oLMaHaToB B Npobe
Bknapabl B HeonpeaeneHHocTb, NpuBeaeHHbie B 12.3.3.4—12.3.3.8 ue 12.3.3.10, 06beanHAOT U BbIYUC-
NAT HeonpeaeneHHoCTb USMepeHnsi Macchl coeiMHeHus B Npobe Bosayxa u(mg,,) no opmyne

2 2 2
U (Mgam) _u (Manal) + Ukpe (16)
2 2 2
Mgam Manal ERE

12.3.4 Macca coegMHEeHUA B XONOCTOU NpoGe

Maccy usouuaHaTa B X0nocToi npobe onpeaensoT nyTeM NpoBeeHUsl aHanm3aa psiia XonocTbix Npo6 B
YCNOBUSAX MOBTOPSAEMOCTU; HeOBX0AMMO NMPOBECTU HEe MeHee LIeCTU NOBTOPHLIX aHanu3oB. HeonpeaeneH-
HOCTb BBIYUCISIIOT C UCMOSL3OBAHUEM TPaAyUPOBOYHON (PYHKLIUK, SKCTPANOSIMPOBAHHON B TOYKY, COOTBE-
TCTBYHOLLYIO YPOBHIO NMoKasaHW XonocTon Npobekl, no cpopmyne

2
u2(mBL) = Z';BIL-’ (1 7)

rAe Sg — CTaHAapTHOE OTKIOHEHWE Pe3ynbTaToB NOBTOPHLIX AHANW30B XONOCThIX NPOG;
bg — YrnoBoii ko3dULMEHT rpasyupoBOYHOTO rpaduka, SKCTPaNONMPOBAHHOTO K YPOBHIO XOMOCTBIX
nokasaHui.
Ecnu curHan xonocToro onbiTa B TpM pasa MeHbLUe YPOBHS WYMOB AeTeKTopa NPy BpeMeHu yaepxusa-
HWSI M3oLMaHaTa, TO YPOBEHb CUrHana XonocToro onbiTa U ero HeonpeaeneHHOCTb CNeayeT BLIYMCNATL Ha

OCHOBE YPOBHS LLIYMOB AeTeKTopa C UCTob30BaHWeM rpaaynpoBOYHON (hyHKLMM NPU HYNEBOM BbIXOHOM CUT-
Hane, yYuTbiBasi ero paBHOMEpPHOe pacnpederneHune no oopMynam

3ry
mg =_=, (18)
BL 2b,
or?
UZ(mBL) = 1; 3 (19)

rae r, — YpOBEHb LLYMOB;
by — yrnosoii koadpULIMeHT rpaaynpoBOYHON yHKLIM MU HYNEBOM BbIXOAHOM CUrHane.

12.3.5 MexnabopaTopHble BKnagbl B HeonpeaeneHHOCTb

Bo3MoXHO OTCTYNNeHMe 0T yCTaHOBEHHOW MpoLieAypbl NPOBeAeHNA aHannaa, onncaHHoN B HaCTOsALLIEM
cTaHgapTe, NPy NPUMeHeHUW ero B pasnuyHbix nadopaTtopusx. OkoH4YaTenbHble 4ONOAHUTENbHbIe BKNaabl B
HeonpedeneHHOCTb MOXHO ONpeaennTb KONMWYEeCTBEHHO MpoBedeHNeM MexnabopaTopHbIX CRMYeHUN,
MOMHOCTbIO OXBaThIBaOLNX

- MeToAWKY BbINONHEeHUs M3MepeHunia, Bkntovas oTéop npob;

- aHanuMTUYecKyto YacTb METOAUKA U3MEPEHWIA.

MexnabopaTopHble cpaBHeHMs OMKHbI ObITb OpraHM3oBaHbl B cooTBeTcTBUMMU ¢ MCO 5725-2 ¢ ucnonb-
30BaHWeM 06pasLoB 0CTAaTOYHON FOMOreHHOCTH ANst o6ecnevyeHns Toro, YUToBkl Bkad B MexnabopaTopHyto
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HeonpeaeneHHOCTb, 0BYCNoBNEHHbI HeroMOreHHOCTLI0, BbliT He3Ha4YuTeNbHbIM. Ha npakTuke obblyHo 6yaeTt
[0CTaTO4HbIM, YTOGBI HEONpeAeNeHHOCTb U3-3a HErOMOreHHOCTU cocTasnAana meHee 2 %.

12.3.6 CymmapHasa HeonpeaeneHHOCTb

CymMapHyto HeonpeeneHHOCTb U3MePeHUs MacCOBOW KOHLUEHTPaLMM coeanHeHna B npobe Bosayxa
nony4aioT o6beanHeHMEM BK1aA0B B HEONPeAenNeHHOCTb, BbIMUCNEHHBIX Mo hopmynam (6), (14), (18) n (19),
nprBasnss (Npy HeobxoAMMOCTUW) MexxnabopaTopHyto HeonpeaeneHHoCTb, No hopmMyne

Ué(cm) = uz(msam) + uz(mBL) + uz(vsam,SPT) + Ugl’ (20)

rae U, — MexnabopaTopHbIA BKMaa B HeonpeaeneHHoCTb.

12.3.7 PacwupeHHas HeonpeaeneHHOCTb

PaclumpeHHyto HeonpeaeneHHoCTs U3MepeHnin C ans ypoBHS AOBEPUTEMbHON BEPOATHOCTM 95 % nony-
4aloT yMHOXEHWeM Uq(C,,,) Ha koathduumeHT oxsaTa 2.

12.3.8 HeonpeneneHHOCTL UCXOAs U3 3HAYEHUW KpUTEpUeEB

O6beanHeHWe HeonpeaeneHHoCTeN, YCTaHOBMEHHbIX AN METPONornvyeckux xapakrepuctuk (12.2),
npuBeaeT K Hamxyawemy cnydato. MNonyvyeHHaa cyMmapHast oTHocUTebHas HeonpeaeneHHoCTb, BblYUCTIeH-
Has no 12.3.6, 6yaeT coctasnaTb okono 10 %. PacliupeHHas HeonpegeneHHocTe — 20 %.
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NpwvnoxeHne A
(cnpaBoyHoe)

MeTponoruyeckue XxapakTepucTUKu

A.1 OueHka HeonpeaeneHHOCTN

Nannble, npuBeaeHHble B Tabnnue A.1, npeactaensioT coboii OLeHKM BKNagoB B HEONpeAereHHOCTb, NoMNyYeHHbIe
Nno NUTEPaTYPHLIM UCTOUHUKAM U B COOTBETCTBUU C HACTOSILLIMM CTaHA,apTOM.

Tabnwuuya A.1— Bknagbl B HeonpegeneHHOCTb

Bknap B HeonpeaeneHHOCTb

HeonpepneneHHocts, %

KommeHTapuu

3ynbTataMm aHanmm3a C wucnonb3oBaHnem
Xng)

O6bem Npobbl 4 Insi npo6bl Bo3ayxa, 0TOOpaHHON B TeYeHue
15 MUH npm pacxoge 1 aM/MuH

Pacxoa npu ot6ope npo6 — rpagyvpoBka 2 MHcTpykumm no rpagyvpoBke npubopa

pacxogomepa

Pas6poc pacxona npu ot6ope npo6 3 OueHka

Bpems ot6opa npob 0,2

Temnepatypa Bo Bpemsi oTbopa npob 1 OueHka

Dasnexne Bo BpeMsi otbopa npob OueHka

Macca aHanuTa (onpeferneHHasi B3BeLLU- 6 CopepxaHue u3oumaHaTa B rpagynpoBOYHbIX

BaHUEM) pacTBopax, oOnpeaeneHHoe B3BEWWBaHWEM

Macca ananuta (onpegeneHHas no pe- 12 wnmn metogom XKX ¢ ncnonvsosanuem XJia

C1abunbHOCTL aHanMTa Npu XpaHeHun

MNpeHebpexxumo mana

Cm. [5], [9] v [19]

pacTBopax (onpegeneHHasi Nno pesynbra-
Tam aHanuaa ¢ ucnonb3osanuem XJ11)

OO PEeKTMBHOCTb peakummn/3KCTpakumm 6 Bbumcnena no pesynbratam  TMTPOBaHWs
CTaHAapTHOIO COeANHEHNS

Macca wsoumanata B rpagyvpoBOYHbIX 1 CopgepxaHue u3oumaHaTa B rpagyvpoBOYHbIX

pacTBopax (onpegeneHHasi B3BeLUUBa- pactBopax, onpegeneHHoe B3BELMBAHUEM

HUem) nnn metogom KX ¢ ucnonbsoeannem XJ1[
[20]

Macca wsoumanata B rpagyvpoOBOYHbIX 10 Copepxanue nsoumaHara B rpagynpoBOYHbIX

cTaHdapTHbIX 06pa3uax, onpeaeneHHoe B3Be-
wvBaHwem mnm metogom KX ¢ ncnonb3oBa-
Huem XJ11 [20]

HecooTBeTcTBME rPagyvpoOBOYHON Xapak-
TEPUCTUKU

Opend BbIXOOQHOTO CHUrHarna B MPOMEXYTKax
MexXay rpagyvmpoBKamm

MpeHebpexrnmo mana

MonpaBka Ha apend npubGopa BBOAUTCS C
UCMOIb30BaHNEM BHYTPEHHUX CTaHOApPTOB [6],

(7]

MpeunanoHHOCTL  aHanUTUYecKol  npo- 2
ueadypsbl
CenekTuBHOCTb MpeHebpexumo mana | Metog XXX ¢ ncnoneaosaHnem MC o6ecneun-

BaeT BbICOKOCENeKTMBHOE onpeaeneHne

YpOBeHb XONOCTLIX NOKa3aHUn

MpeHebpexumo mana

MexnabopaTtopHbliii pasbpoc

10

OueHka, gaHHbIX HeT

A.2 CymmapHas HeonpeaeneHHoCTb

Ecnu cogepxaHue nsounaHaTa B rpagyvpoBOYHbIX PACTBOPaX PACCHUTAHO HA OCHOBE TOYHO B3BELLEHHbLIX KO-
4YeCTB M30LMaHaTOB, U3 KOTOPLIX MOMy4YeHbl nponssogHsie OBA, oueHka cyMMapHON HeonpeaeneHHocTn ByaeT cocTas-
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nsaTe 12 %. Ecnu copepxaHue naoumaHata B rpagyMpoBOYHbIX 0bpasuax nony4eHo no pesynbtaram KONM4eCTBEHHOTO
onpegeneHus metogom XKX ¢ ucnonssoeanHnem XJ14, To cymmapHasi HeonpegeneHHocTb 6yaeT coctaBnsite 16 %.

A.3 PacluvpeHHas HeonpeneneHHOCTb

Mpun koathuumneHTe oxeaTta 2 pacluMpeHHasi HeonpeaeneHHOCTb cocTaBnseT 24 %, ecnu NCNonb3yeTcs TOYHO
B3BELUEHHOE KONMMYECTBO U3oUMaHaToB, agepeBaTnanpoBarHbix [BA. Mpu ncnone3osaHnm metoga XXX ¢ X1 ans onpeae-
NeHUs1 copepXaHusi usoLmaHaTa B rpayvpoBOYHbIX CTaHAAPTHbLIX 06pa3suax paclmpeHHas HeonpeaerneHHOCTb COCTaB-
nsiet 32 %. B atom cnyyae GyaeT AONOMNHUTENbHLIN BKNag B HEONPeAeneHHOCTb, He YYUTbIBAEMbIA [0 HacTOALWEro
MOMEHTA, CBSI3aHHbIN ¢ 3¢PEKTUBHOCTLIO YNaBNMBaHWs, eCln HeO06X0AMMO yNaBNuBaHUe B COOTBETCTBUU C YCNIOBUAMU
oT6opa npob.

B cnyvae onpegeneHuns hopnonvMepHbIX N30LMaHaTOR CHATAIOT, YTO pacluUpeHHas HeonpeaeneHHOCTL U CyMMap-
Has HeonpegeneHHOCTb OyayT TakMMK e, Kak U Ans Apyrux u3oumaHaTtos, €Cnn COCTae CXOAHOTO MaTepuana n npobel
BO3/yXa 0QUHaKOB. 3TO MOXeT 6bITb NoaTBEepKAeHO ¢ nomoubio XKX-MC.

Mpw aHann3e hopnonMMepHbIX 3oLnaHaToB, onuromepHolx MAW n TexHn4vecknx cmecen ndoumnaHaToe, ans KOTo-
pbIX HEAOCTYNHbI 06pasLbl CTaHAAPTHbIX BELLECTB COOTBETCTBYIOLLEN YNCTOThI, MOXET ObITh onpeaeneH TMTp npob ncxoa-
HbIX MaTepuanos. Takum o6pa3om, MOXeT ObiTb BblMUCIIEHO obLee cogepxaHue OyHKUMOHANBHbLIX rPyNMn n3oLuuaHaToB.
Ins oueHKM MaccoBOW KOHLEHTpaLMM n3ouuaHaToB B Npobax BO3ayxa OguH UNun HECKONbKO NUKOB Ha XpoMaTtorpaMmmax
MOTyT GbITb UCMONb30BaHbI B KAYECTBE «MHOUKATOPOB» MacCcoOBOW KOHUEHTpauun usoumaHarta e npobe, ecnm xpomarto-
rpamma Ans npob Bo3ayxa oTpaxaeT cocTaB NepBUYHbIX Npob. MexnaboparopHoe cpaeHenne (MCO/TK 146/TK 2/PT 4)
nokasarno, 4to gnsicmecu T (cmeck nzomepos 2,4-TAWun 2,6-TAN B oTHOWweHunn coctasa 80 %/20 %) u O peaynbTathl
TUTPOBAHWSA NPaKTUYECKN aHaNorMYHbl pe3yrbTaram, Nony4eHHbIM ¢ UCNONBb30BaHNEM HECKONBKUX UCTIbITbIBAEMbIX XPO-
maTorpadundeckux metogos. OgHako ansionuromepHoix MO cmewenune coctasut 4o 30 %. B HacToswee Bpemsi NpUYMHbI
3TOro CMelLieHUsi HenaeecTHbI. B HeobpaboTaHHble pe3ynbTaTthl 6bina BBeAeHa nonpaska nytem genexus Ha (1 + cmewe-
Hue). B aTom cny4ae AononHUTENbHLBIN BKNaA B CYMMapHY0 HeonpeaeneHHoCTb cocTaBuT S %.
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MpunnoxeHue B
(cnpaBoy4HOE)

Mpumepsl

B.1 lMpumep 1: cknenBaHue

BblefieHve 13oumaHaToB Ucc/ieoBaHo Ha NnpuMepe 17 Mr knest Ha ocHoBe MW, KoTopblit Harpeeanu Ao TemMnepa-

Typbl 80 'C.
Mpwn aToin TemnepaTtype BbigeneHne MAW He nponcxogunio, ogHako 3adpukcupoBaHo BbigeneHue 0,004 mkr AN un

2,2 mkrd N (cm. pucyHokB.1).

Noan-a6A
m/z=481,4

-rAn-ABA
m/z=431,4

rov-0BA
m/z=427,4

m/z=156,1 n

m/z=130,2 a
41 1 1 1 - Y NN (Y Ny Sy
8,0 10,0 12,0 14,0 X

X -fR, MvH

PucyHokB.1 — XXX-MCxpomaTtorpamma B eAnHuLax BpemeHun yaepxmnsaHus fR, nonyyeHHas B pexume permcrpauum
nM36paHHbIX NOHOB, AN NPobbl BO34yXa, ONMCaHHON B npumepe 1

MpumMmeuyaHue — BbicoTa NUKOB, Kak PYHKLUSI BPEMEHU yaepxmBaHus tR, npuHaTa 3a 100 % (B NpOM3BO/IbHOM
Maclitabe).

B.2 Mpumep 2: CBapka MeTan/IM4eCcKUX TUCTOB, MOKPbITbIX MY, UCNONb3yeMbIX B KOHCTPYKLMMABTOMALIUH

Mpo6a Bo3ayxa 6Gblna oTo6paHa B aBTOPEMOHTHOW MacTepckoli BO BpeMsi CBapku MeTa/l/IMvyeckuM 3N1eKTpoAoM B
cpefie rasa (UM ayroBas cBapka NaaBsiLLUMCS 371EKTPOAOM) MeTaslsIM4eckux SINCTOB, NOKpbITbiX Y. OT60p npob6
NpoBOAM/ICA Ha paccTosiHum 20 CM OT MecTa cBapku B TedeHne 15 MuH npu pacxoge 1amM3/MuH.

B npo6e Bo3gyxa 6bi1M 06HapYXXeHbI cneayowme nsoymaHatbl (CM. pucyHok B.2):

n3oymaHoBas kucnota (MUK): 500 MKr/m3;
MmeTunmnsoymaHat (MULL): 57 mkr/m3;
aTunusoumnaHat (ANLL): 21 MKr/m3;
nponunusoymanat (MAL): 24 MKr/m3;
rekcameTunengumsoumnanart (F4AN): 72 MKr/M3;
2,4-tonyongunsoynanart (TAN): 290 MKr/m3;
2,6-TAN: 100 mKr/m3;
MeTuneHgudeHnngmumsoymnardat (MAN): 2 MKr/m3.
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B npo6ax Bo3ayxa, 0TO6paHHbIX B NpoLecce pabounx onepauuii 4aHHOro Tuna, MoryT 6biTb Takke 06HapyXeHbl aMu-
Hbl M aMuHoM3ouMaHaTbl (CM. MCO 17334-2, ycTaHaBMMBaOLWUA METOAMKY COBMECTHOTO Oonpe/enieHns M3oLuaHaTos,
amMyHoM30LMaHaToB U aMUHOB).

h-MAN-OBA

MON-OBA -
h-TAN-OBA .I-I A
TAN-gpA — _ N1

P-ran-p6a n

rOW-ABA - \]L

__ BUL-ABA

n 1 RMI 1-fIRA
K *an| ( fIFA

@ -™MiZll 1-fIRA

MWL (-OBA

1 WL IK-/TBA

ST WU W WU S U WO HU W S I B
5,0 10,0 X

X -fR, MvH

PucyHok B.2 — XXX-MC xpomaTtorpamma, noslydeHHas B pexume perncrpaymm n3bpaHHbIX NOHOB,
ANnA Npo6bl BO3Ayxa, onucaHHol B npumepe 2

MpumedyaHune — BbicoTa NMKOB, Kak PYHKUUA BpeMeHn yaepxuBanua tRnpuHaTta 3a 100 % (B Npon3BOIbHOM
maclwTabe).

B.3 MMpumep 3: NnUTbe B necyaHbie POpMbl

Mpo6bl Bo3ayxa (N =8) oTob6paHbl BYYryHOIUTENHOM LiEXE BO BPEMS NUTbA B NecyaHble hopMbl ¢ hypaHOBbIMM CMO-
namu. YeTblpe Npo6bl U3 BOCbMU 0TOGpaHbl B 30He AblxaHUsi paGOTHUKOB, BE — Ha BbicoTe 0,5 M 0T chopMbl BO Bpems
nuTbs. Eule aBe npo6bl 0TO6paHbl Ha BbicoTe 0Kos10 0,2 M OT Tpy6bl, MO KOTOPOI pacnniaBfeHHbIi MeTann nogaBascs K
nuteliHomy koBwWy. [ns u3onsuumn Tpy6bl NpMMeHsnacb MMHepasibHas BaTa.

PesynbTathl aHanm3a npob nokasanu, uto VLK BbigensieTcs B 60/bLUMX KOSTMYECTBaX NpU TEPMUYECKON feCTPyKL MK
mMaTtepuana opmbl U MMHEpasibHOW BaTOM, OKpYXXatoLW,en TpaHcnopTupytoLLyto Tpyby (tabnuuya B.1).

Ta6nunuya B.l — MaccoBas koHueHTpaunsa VLUK n MWL, B npobax Bo3gyxa, OTOOpaHHbIX B YYyryHONIUTEAHOM LEexe BO
BpeMS /INTbA B NecyaHble )opMbl ¢ PypaHOBbIMKU CMOSIaMu

o6 O6beEM 0TOGPaHHOTO MaccoBasi KOHLieHTpaLus MaccoBasi KOHLEHTpaLyisi
pooa BO3A4yXa, N VLK, mkr/m3 MWL, mkr/m3
1 3oHa gbixaHus, pabounin 1 6 50 —
2 3oHa gbixaHus, pabounin 1 6 60 —
3 3o0Ha gbixaHus, pabounin 2 5 300 —
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OkoH4YaHue Tabnmupl B. 1

Moo6a O6beM 0TOGPaHHOro MaccoBasi KOHLEeHTpaums MaccoBas KOHLEeHTpaums
P BO3ayxa,n VLK, mkr/m3 ML, mkr/m3

4 30Ha AblxaHus, pabounii 2 5 300 —
5 Hap TpaHcnopTupyouweii uso- 2 700 30
NIMpPOBaHHOI TPy6Oi

6 Hapg TpaHcnopTupylowen wuso- 2 700 30
NIMPOBaHHOI Tpy6Oi

7 Hapg copmoli 3 300 —
8 Hag chopmoii 3 300 —

B.4 TMpumep 4: macc-cnekTpbl ABA-NpOM3BOAHBIX U30LMAHATOB

C NOMOLLbI MacCc-CNEKTPOMETPUUN MOXET ObITb NOyYeHa BaxHasi MHhopMaLusi 0 COeAUHEHUSX, MPUCYTCTBYOLLUNX
B npobe. VaeHTudmKaumns Nnpon3BoAHbIX BO3MOXHA C MOMOLLbI 6a3bl AaHHbIX XapaKTepPUCTUK 3apsKEHHbIX (hparMeHToB
Monekyn. Ana ABA-Npon3BOAHbIX TUMMYHO 06pa3oBaHne MOAEKyNsAPHbIX MOHOB: [MH]+ 1 3apsikeHHbIx YacTuy, [(ABA)H]+
(mlz= 130), [(4BA)CO]+(m/z = 156), [MH-129]+1 [MNa]+(cm. pucyHok B.3).

X—m/z; Y — oTHocuTeNbHas MHTEHCUBHOCTL /inHWN (OW), %

mlz =130,2 [(ABA)H]+
m/z = 156,2 [(ABA)CO]J+
m/z =298,4 [MH-129]+
m/z =427,5 [MH]+

m/z =449,5[MNal+

PucyHok B.3 — Macc-cnekTp ana ABbA-npoussogHoro AW, nonyyeHHbIi METOAOM XWUAKOCTHOW XpomaTorpagum
C Macc-cnekTpoMeTpUYeCcKnM AeTeKTOPOM C pacrbl/IEHNEM 3/IEKTPOCNPEEM
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Mpunoxenne C
(cnpaBo4Hoe)

ﬂOCTyngle KOMMepYeCKue NnpoayKrhbl

Mpoaykr MocTaBLmk HaumeHosaHue npoaykumu ApTukyn
CraHgapTHbIN pacTBOp Sigma-Aldrich Cmecb [1BA n3zoumnanatoB 40141-U
(1 mr/em®)

BHyTpeHHMA  cTaHAapTHbIN Sigma-Aldrich BHyTpeHHsisi ctanpgapTHas cmech dg-[1IBA u3so- 40142-U

pacTeop (1 Mkr/cm®) LmaHaToB

OcyLweHHbI NpobooTOOPHMK Sigma-Aldrich | ASSET™ 3 EZ4-NCO npo6ooTGOpHUK Ans cy- 5027-U
xux o6pasuoB ons usoumaHatos, pk 10

OcyLeHHbI NpobooTOOPHMK Sigma-Aldrich | ASSET™ 3 EZ4-NCO nNpo6ooTOOPHKK Ans Cy- 5028-U

xux obpasuce Ans usoumaHatos, pk 50

3 ASSET™ — npumep CepuinHO BbiNyckaemow npogdykumun. JanHas wHdopmaums npuBedeHa ans ygobeTtea
nonb3oBaTesiel HacToSILLEro cTaHAapTa M He ABNAETCA PeKnamMon 3TOW NpoayKumMm co ctopoHbl MCO.
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Mpunoxexne AA
(cnpaBo4Hoe)

CBeaeHUs 0 COOTBETCTBUU CChINOYHBIX MeXAyHapoAHbLIX CTaHAAPTOB HAUUOHaNbHbLIM CTaHAARpPTaM

Ta6nwuua OA1

O603Ha4eHne CCbINOYHOro Crenenb

O6o3Ha4veHne 1 HaMmeHoBaHue COOTBETCTBYIOLLEro HaunoHanbHOro craHgapra

MeXayHapoaHoro ctaHaapTa COOTBETCTBUSA

ISO 5725-2:1994 IDT FOCT P 5725-2—2002 «TO4YHOCTb {NPaBUIbHOCTb Y NPELU3NOHHOCTD)
MeToA0B M pesynbTaToB namepeHuni. Yacte 2. OCHOBHOM MeToZ onpe-
JerneHnsi NOBTOPSIEMOCTW U BOCMPOW3BOANMOCTU CTaHAAPTHOIO METO-
02 N3MEPEHUN»

ISO 16200-1:2001 IDT FOCT P NCO 16200-1—2007 «Ka4ecTBo BO3gyxa pabouein 30HbI.

OT160p Npob neTyumx opraHM4eckMx coeanHeHni ¢ nocneayrowen ge-
copbuvert pacTBopuTENEeM U rasoxpomarorpauyeckum aHanu3om.
YacTb 1. OTO0p Npob MeTOAOM NPOKauKku»

MpwumedaHue—B HacToswWwen Tabnyue ncnons3cBaHo criegyrollee yenoBHoe 0603HaqYeHne CTeneHn cooT-

BETCTBUS CTaHAAPTOB!

- IDT — naeHTU4YHblE CTaHAAPTHI.
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