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[OCT P UCO 17734-2—2009
[lpeaucnoBue

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

CBepneHUA o cTaHaapTe

1 NOArOTOBINIEH ABTOHOMHOM HekoMMep4deckon opraHusaunen «HaydHo-uccnegoBaTenbCKUAN
LIeHTP KOHTpOoNA U anarHocTukn texHundeckmnx cuctem» (AHO «HWL KO ») Ha ocHoBe COOCTBEHHOTC ayTEHTUY-
HOrO nepeBsoda Ha PYyCCKUNM A3bIK cTaHAapTa, yKasaHHOro B nyHkTe 4

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

3 YTBEPXOEH M BBEAEH B JEWNCTBUWE Mpukazom PenepansHOro areHTcTBa no TEXHUYECKOMY
perynupoBaHuio 1 metponorin ot 3 gekabps 2009 r. Ne 551-cT

4 HacTtoawmn ctaHgapT naeHTndeH MmexayHapoaHomy ctaHgapty UCO 17734-2:20060 «AHanms asor-
opraHuU4eckUx coeguHEeHUM B BO3AyXe METOACM XUAKOCTHOWU XpomaTtorpadpum M Macc-CrekTpoMeTpUn.
UacTb 2. OnpegeneHme ammMHOB M aMUHOW3OLUMAHATOB MO UX ANOYTUNAMUHOBBLIM U 3TUNXITOPEOPMUATHEIM
npounssogHeiM» (ISO 17734-2:2006 «Determination of organonitrogen compounds in air using liguid
chromatography and mass spectrometry — Part 2: Amines and aminoisocyanates using dibutylamine and
ethyl chloroformate derivatives», IDT).

[Tpn NpUMeHeHnN HacTodalWero ctaHgapTa PeKoOMeHAYyeTCAa UCMOoMNb30BaTbh BMECTO CChINTOYHbLIX MeXay-
HapodHLIX CTaHO4apPTOB COOTBETCTBYOLWME UM HauMoHanbHble cTaHgapTel Poccuinckon ®eagepaunn, ceeae-
HUA O KOTOPLIX NpUBedeHbl B AONOMHUTENBHOM NMPpUNoXeHun A

5 BBEAEH BI'NEPBbIE

ViHgbopmauuss ob U3MeHeHUsIX K HacmosileMy cmaHoapmy nybrnukyemcss 8 eXXe200HO u3dagaeMoM
UHpOopMallUOHHOM yKa3amerne «HayuoHanbHbIe cmaHoapmbi», @ mekcm U3MeHeHUU U rornpagok — 8 exXe-
MeCSYHO u30asaeMbix UHOPMaUUOHHLIX yKalzamensix «HauuoHanbHbie cmaHOapmei». B cniyyae nepe-
cMompa (3aMeHbl) Uiu OmmMeHbl Hacmosuweao cmaHoapma coomeemcmeyrujee yeeodoMiieHue byodem
onybruKo8aHO 8 eXXeMeCAa4YHO Li30asaeMoM UHOpMaUUOHHOM YKa3zamerne «HalyuoHanbHbie cmaHoapmabi».
Coomeemcmeyroujas UHpopMayus, yeeooMIIeHUe U meKcmbl pasMellaromcsi makxe 8 UHpopMalUuUoOHHOU
cucmeme obujea0o rnonb3oeaHuss — Ha obuyuanbHoM catime @eodepanbHo20 azeHmemaea rno mexHuU4e cKoMy
pezaynuposaHuro U Mempornoauu e cemu VIHmepHem

© CraHgapTuHdopm, 2010

HacTtoawumn ctaHaapT He MoXeT ObITb NOMHOCTLIO UITU YacTUYHO BOCTNIPOU3BEAEH, TUPaXXNPOBaH U pac-
MpocTpaHeH B KayecTBe oduumanbHoro nsgaHma o6es paspeweHnsa PegepanbHOro areHTcTBa Mo TeEXHNYECKO-
MY PeryrimpoBaHuo 1 MeTpPoioru
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BBenoeHue

B cny4dyaax pasnuMyHoro npakTu4eckoro npumMeHeHus, npu paccMoTpeHUn nsoumaHaToB B KadecTBe
3arpsasHUTenen Bosayxa paboven 30Hbl, TakKke HeobXoaAMMO nccnegoBaTh BO3AyX Ha NPUCYTCTBME aMUHOU30-
LlMaHaToOB M aMUHOB. B npouecce Tepmuyeckon gecTpykuumn nonuypetaHos ([1Y) obpasyroTcst He TONbKO U30-
LUMaHaThbl, HO 1 aMUHbI U aMuUHounasoLUaHaThl [1]—[06].

OnpegeneHne nsounaHaToB B BO34QyxXe paboyen 30Hbl ¢ UCNOoNb3oBaHneM an-H-oytunamuHa (ABA) B
KayeCcTBe peareHta npeacrtaBnseTcd AOOCTaTOYMHO HageXHbiM MeTogaoM aHanuda (cm. MUCO 17334-1).
McnonbsoBaHue meToga ¢ npumMmeHeHnem BA 1 gepusatusaumm ¢ 3TUNXNopopmMmaToM Npu nocnegyrowen
NnoAroToBKe npobbl NO3BONAET NPOBOANUTL onpeaeneHne npm COBMECTHOM coaepXaHnum aMmmHoOB, aMUHOM3O-
LMaHaToOB 1 nsounaHaTtoB [6], [7].

[na konnyecTBeHHOro onpeaeneHns NponsBoaHbIX aMUHOB U aMUHOU30OLMaHaTOB HeobXxoanMbl pedre-
DEHTHbIE CoeANHEHUS, OAHAKO OHU AOCTYMNHbLI TOMbKO ANs HeOOoNbLLWOro YMcna gnammHoB. AMUHOU3OLIMaAHATL
He MOryT OblTb NpoaHaNMU3UPOBAaHbI HAMPSMYO, NOCKOSIbKY OHW B3aUMMOOEUCTBYIOT APYr ¢ ApyroMm. HacTos-
LLIMM CTaHOapPTOM yCTaHOBMEH MeTo KONMMYeCTBEHHOro onpeaeneHns NponsBogHbIX aMUHOB M aMUHOU3OLU-
aHaTOB B pacTBopax CpPaBHEHUA C UCNONb30OBaHMEM XeMWUNMIOMUHECLEHTHOro aetekrtopa. [lokasaHo, 4To
MPUMEHEHMNE 3TOr0 MeToa COBMECTHO C MaCC-CMNEKTPOMETPUYECKUM UCCNeaoBaHMEM 3HAYUTENbHO obner-
YyaeT npouecc NPUroToBNEHUA CTaHAapPTHBIX pacTBOPOB [6].

IV
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HAUUWOHANBbHBIN CTAHOAPT POCCUUCKOMWN PEOEPALNMN

AHANMN3 A3SOTOPrAHUYECKUX COEOUHEHUU B BO3AYXE
METOOOM XUOKOCTHOUN XPOMATOIMPA®UN U MACC-CMEKTPOMETPUN

acTtp 2
OnpepgeneHne aMMHOB U aMUHOU3OLMAHATOB NO UX AUOYTUNAMUHOBBLIM U 3TUNXNOPGOPMUATHLIM

NPOU3BOAHbIM

Analysis of organonitrogen compounds In air using liquid chromatography and mass spectrometry method.
Part 2. Determination of amines and aminoisocyanates using dibutylamine and ethyl chloroformate derivatives

Ilata BBegeHnsa — 2010—12—01

1 Obnactb NpMeHeHUA

HacToswmni ctaHaapT ycTaHaBNMBaeT obLmne nonoXeHus no otbopy n aHanuay npod Ha cogepXaHume
aMWUHOB U aMWUHOWU3OLMAHATOB, NPUCYTCTBYIOWNX B BO3AyXe paboyven 30HbI. PekoMmeHayeTcs onpeaensithb
aMUHbl U1 aMUHOM3OLUMaHaTbl COBMECTHO C M3oLUMaHataMn ¢ UCMoNb3oBaHUemM au-H-oytunamuHa (OBA) B
kadecTBe peareHTa (cM. NCO 17734-1).

MeToad, ycTaHOBNEHHBLIM HACTOALWMM CTaHAapTOM, NMPUMEHAOT ONA COBMECTHOro onpeaeneHns aMmm-
HOB — 4 ,4'-meTuneHgngpeHunanamumHa (4,4-MDA), 2,4- n 2,6-tonyongnamuHa (2,4-, 2,6-TDA) n 1,6-rekca-
MeTuneHanamuHa (1,6-HDA) ©n coegunHeHUU, codepXallMxX WU3OUMAHATHYIO WU aMUHHYIO TPyMnbl, —
4.4'-meTuneHgngpeHmnnammHonsoumaHata (4,4'-MAI), 2,4-, 4,2- n 2,6-tonyonammHonsoumnaHarta (2,4-, 4,2-,
2,6-TAl), 1,6-rekcameTnneHammHonsounardarta (1,6-HAI). MeToa npurogeH gnga ynasnmesaHUa aMMHOB U aMU-
HOU30LUMaHaTOB B rasoobpasHOM COCTOAHUN U B BLAe TBepAblX YacTul,. lNpeaen obHapyxeHUa Ang aMUMHOB
cocTaBnseT okono 50 domonb, AN aMmMHoOM3oUMaHaTOB — NpubnmnantensHo 3 dmonb. Npn obbeme nNpoobbl
sosayxa 15 n ans TDA v TAl 371 3HadyeHus cooteeTcTBYOT 0,4 HI/M3 1 0,03 Hr/mS.

2 HopMaTuBHbIE CCbINKN

B HacTodleM cTaHOgapTe UCNOoNb30BaHbl HOPMaTUBHBIE CChINKX Ha cneayiowue ctaHaapThl;

MCO 16200-1:2001 KauvecTBo Bo3ayxa paboyen 3oHbl. OTOOP Npob NeTy4dnx opraHnyecknx coegmHe-
HAW C nocneaytowen gecopbunen pacTBopUTenem 1 rasoxpomartorpagpumiecknm aHannsom. Hacts 1. OTbop
npod metoaom npokavkn (ISO 16200-1:2001, Workplace air quality — Sampling and analysis of volatile
organic compounds by solvent desorption/gas chromatography — Part 1: Pumped sampling method)

NCO 5725-2:1994 ToudHOCTb (NpaBUNLHOCTL U NPEeLU3INOHHOCTb) METOAOB N pe3ynbTaToB U3Mepe-
HKUK. HacTb 2. OCHOBHOW MeTo onpeaeneHnst NOBTOPAEMOCTU U BOCNPOU3BOAMMOCTU CTaHAapTHOrO MeToaa
naMmepeHun (Bknrovaga TexHudeckyto nonpaeky 1:2002) [ISO 5725-2:1994, Accuracy (trueness and precision)
of measurement methods and results — Part 2: Basic method for the determination of repeatability and
reproducibility of a standard measurement method (including Technical Corrigendum 1:2002)]

3 OCHOBHbLIE NONOXeHns

MeToa (OCHOBHbLIE 3Tanbl KOTOPOrC NnokasaHbl Ha pUCyHKe 1) NO3BONAET NPOoBOAUTL OTOOP U COBMEC-
THbIA aHanu3 npob Ha cogepXaHMe aMMHOB, aMUHOWU3OLIMAHATOB U n3ouMaHaToB. B HacToswem ctaHaapTe
npuBeageH MeToa onpeaeneHnst ToNbKo aMUHOB U aMUHOU3OLMAaHATOB, a MeTo onpeaenieHns N3oLUmMaHaToB
npuseaeH B MCO 17334-1.

[Tpobbl 0OTOMPAaOT NyTEM NPONYCKaHUA N3BECTHOro obbema BO3ayxa Yepes MUHNATIOPHbLIA MMMUHXEP,
3a KOTopbIM pacnonoxeH punstp. UcnoneaytotT umnuHxep ¢ 10 mn pactesopa au-H-oytunamuHa (BA) B
Tonyone koHueHTpaunen 0,01 monb/n 1 pUNbTP U3 CTEKNOBONOKHA 0e3 aepxatend. lNocne otbopa npob K

U3paHune odbmumnanbHoe
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pacTBopam nNpod 0obaBnAaAlT AeUTEpUpPOBaHHbIE 3TUNXTOPPOPMUATHLIE NMPOU3BOAHLIE aMUHOB (O T-NPons-
BoaHble) n ABA-Npon3BoaHble U3oUMaHaToB (MCMoMb3yemMble B KavecTBe BHYTpeHHero ctaHaapTa). N30biTok
peakTuBa N PacTBOPUTENS BbINApPUBALOT, a Npobbl pacTBOPSAOT B aueToHUTpune. Npobkl aHann3npyT METO-
OOM XXNAKOCTHOWU XpomaTorpadgun (JKX) ¢ obpaweHHoU a3on ¢ CNoNb30BaHNEM Macc-CnekTpoMeTpuyec-
Koro getektopa ¢ anekrpocnpeem (OCIM-MC) B pexume pernctpaumm rnonoXUTenbHO 3apsi)KeHHbIX UOHOB.
KonnyecTBeHHOE onpeaeneHme npoBoasT NyTEM peructpaumnm nsbpaHHbIX MOHOB.

KonnyecTtBeHHOe onpeaeneHne U KavyeCTBeHHbIE OLIEHKM MOTYT ObITb BbINOMHEHBI MeTogamn XXX B
coveTaHun ¢ Mmacc-cnektpomeTpuen (MC) c nomoLbo pasnuuHoro obopyaosaHus. KX-XJ1L, (xeMunioMmmHec-
LeHTHbIM OeTeKkTop) WUnM ana apomMatudecknx unsoumnaHatoB XKX-YOI (ynbTpaduUoneToBLIM AETEeKTop)
MCNONL3YOT ANA onpegeneHnUa donee BbICOKMUX KOHLEHTpauMn 3oL MMaHaTOoB.

KonunyecTBeHHOe onpeaeneHne n Ka4yecTBeEHHbIE OLLEHKN MOTYT ObITb BbIMOMHEHBI C UCNOMb30OBaHUEM
pa3nnuHbiX MeToaunk XXX-MC. [Ana onpegeneHnsa nsounaHaToB C BbICOKUMU KOHLUEHTpaUMAMMN O0oNnyckaeTco
ncnonb3oBaTth XKX-XJ1 (XeMUNIOMUHECLEHTHBIN AeTeKTOpP), a ANnd apoMaTUdeCcKUX n3oumnaHaToB, aMUHOUIO-
LinaHaToB M aMnUHOB — XXX-YO (ynbTpadnoneToBbi AeTeKkTop). PedepeHTHbIe MaTepuansl MOryT ObITh MPo-
aHannsnpoBaHbl Metogamm KX B codeTaHunm ¢ MC un ucnonbsoBaHmem XJ14. Ona konunyecTBeHHOro
onpegeneHnst NeTy4dmnx coeuHeHMNn MOXET ObiTb UCMNONb30OBaH raszoxpomartorpadduvyeckmn TepPMONOHHbIN
netektop (TUL).

A3oumaHaTel B ra3oobpasHom
OT1b0p Npob COCTOSIHUU U KPYMHbIE YacTULbl

C UCNonb3oBaHUEM (> 1,5 MKM) ynaBnvBaloTCs
NMMNUHXepa B UMnuHxepe. Hebonblune YacTuubl
n dunbTpa (o1 0,01 oo 1,5 Mmkm) ynaenmearoTcs

Ha punbTpe

[ paaynpoBOYHas
XapaKkTepucTuka,
nony4yeHHad
Ha OCHoBe
cTaHgapTHOro
pacTeopa

CTtaHpapTHbIA pacTBOp:
OBA-npon3BogHbLIE M30UNAHATOB,

O T-Nnpon3BoaHbIE aMUHOB,
[OBbA-3T-nponssoaHbie aMUHOU3OLMAHATOB

[MepeHOC pacTBOpa
npobbl  duUunTpa
B Npobupky

BHyTpeHHuit ctaHaapTt (BC):

- ONU3KUI NO BpeMeHu yaepXxmBaHus,

- DNU3KKUIA NO MONeKyNAPHON CTPYKTYpe,
T.€. apoMaru4yecku Unu anugaTtu4eckum,
- NpeanoMTUTENLHO ASNTEPUPOBAHHOE
NPON3BOAHOE

[obasneHue BC

- JKCTPaKUMA aHanuTOB C hunbTpa.
[logroToBKa K aHanusy - [lepnBaTtn3auus amuHOrpynn no peaxkumn
¢ 3T, ocywecTBnsieMasi B ABa aTana.

- CmeHa pacTteopuTens.

- KOHUeHTpupoBaHue aHanuToB

- PeXXvM pervctpauum
AHan)T&mTEOAOM M36paHHbLIX MONEKYNAPHbIX

noHoB [MH]* ananutoB n BC

- BbluncneHue OTHOLWIEHUA nnowagen
NnMKoB aHanuta u BC.

- CpaBHeHUe MexXay COOTHOLLEeHMEM
nnowagen, nony4yeHHbIX Ans npoodbl
BO34yXa U No rpagyupoBoYHOU
XapaKkTepucTuke

OueHka AaHHbIX

PuncyHok 1 — OCHOBHblE 3Tanbl Metoaa
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4 PeaKkTnBbl U MaTepuansbl

4.1 PeareHT OBA
CepunHo BbiNyckaeMbin An-H-oyTunamuH (OBA) knacca J. 4. a.

4.2 ItunxnopdpopmMmuart
CepunHo BbIiNyckaemMbln sTunxnopdgopmmat (O T) kKnacca J. 4. a.

4.3 PacTBOp peareHTa

B mMepHoun konbe BmectumocTbto 1 n pacteopsoT 1,69 mn [JBA B Tonyone 1 AoBoAAT 0ObLEM pacTBOpa
00 MeTKU. PacTBop cTabuneH, U npm xpaHeHnun He obsasaTtenbHO NpUHUMAaTL cneunanbHbie Mephbl.

4.4 Tvwgpokcup HaTpuda, 5 monb/n

B naGopaTtopHom cTtakaH4mnke pacteopaoT 200 r NaOH B Boge, nepeHoCcAaT pacTBOp B MEPHYH0 Konoy
BMECTUMOCTbIO 1 111 AoBOAAT 06beM pacTBopa A0 METKN.

4.5 lNMupunguH
[TMpnanH Knacca v. 4. a.
4.6 PacTBOpuUtenu

PacTBopuUTenb Ansa peareHTa, Kak npaBurio, TONyon, U Apyrne pacTBOpUTENn — aueTOHUTPUI U MeTa-
HONM — AOJTKHbI ObITb KNacca 4. ANd XXUAKOCTHOW XxpomaTtorpadum.

4.7 MypaBbUHada KUCINOTa
KoHUeHTpMpoBaHHaa MypaBbUHasA KACNOTa Knacca 4. 4. a.

4.8 JTaHonN
Be3BOoAHbLIN 3TAHON, KNacca oOcC. 4., ¢ cogepXaHnem oCHOBHOro BewecTtea 99,5 %.

4.9 lNoaBuxHble pa3bl A4NA BbICOKO3I(PEeKTUBHOUN XUAKOCTHOU XpoMaTorpacgpumn

4.9.1 XungkoctHaa xpomaTtorpadgua ¢ Macc-CNneKTpoMeTpuvYeCKUM AeTeKTUpoBaHUeM

Cnabasa noasmxHasa dasa (noasukHaa dpasa A) npeacraBnsieT cobon cMecb BoAbl/aLeToOHUTpUNA
(C oTHoLWeHUeM no obvemy 95/5) n 0,05 % MypaBbUHOW KNCNOTLI. CunbHas noaBMXkKHaA dpasa (NoaABUXKHaSA
paza B) npeacraBnsieT cobon cMmech Bogbl/aLeToHUTpuna/meTanona (¢ oTHoweHueM no odovemy 5/70/25) n
0,05 % mypaBbUHOWU KMUCNOTLL. [epen ncnonb3oBaHMeM NOABMXKHbIE ddasbl AerasupyioT.

4.9.2 XugkocTHaa xpomartorpagpusa ¢ MCNosfib30BaHUeM XeMUNMIMUHeCLLeHTHOro AeTeKTopa

Cnabaga noasmkHaa dasa (noasukHas dasa C) npeacraBnsieT cobon cMmechb Bogbl/MeTaHoNa (C OTHO-
leHremM no odvemy 95/5) n 0,05 % MypaBbUHOU KMUCNOTEl. CUNbHasa noaBWkHada dasa (noasukHaga dgasa D)
npeacrtaenseT cobon cMmecb BoAbl/MeTaHona (C oTHoweHneM no odvemy 5/95) 1 0,05 % MypaBbUHOW KNCTIO-
Tobl. [lepea ncnonb3oBaHNMeEM NOABWXKHbIE basbl AerasmpyioT.

5 CtaHpapTHble pacTBOPbLI

5.1 PedepeHTHblIe coeguHEeHUA

PedepeHTHble coeAnHeHUA Heobxoaumbl Anst onpegeneHns coegunHeHun KX-MC metogom. Ons
CEPUMNHO BbiNyCKaeMbiX aMUHOB I T-Npon3BoaHbIe AN UCMOMNb30BaHUA B KavyecTBe rpadyupoBOYHbIX CTaH-
0apTOB NEerko NpUroToBUTL NyTeM NpAMoOU gepusaTtusaumm no peakummnc 3T, NponsBogHble aMUHOM3OLMaHa-
TOB Mony4yarwT NO peakuum oaHoOM U3 uaoumaHaTtHbiX rpynn ¢ ABA, a gpyron — ¢ aTaHonom. [lepen
NCMONb30BaHMEM B Ka4YeCTBe rpagyUpoBOYHbIX CTAHOAAPTOB AOCMKEH ObITb NpoBeAeH KAYeCTBEHHbLIA N KOMNU-
YeCTBEHHbIN aHannM3 obpa3oBaBLUMXCS CMeLlaHHbIX Mpon3BodHbIX. [MponssogHble U3oUMaHaToB, aMUHONU3O-
LlMaHaTOB M aMWUHOB AN coeAuMHeHUW, He MMelLLIMECs B npogaxe, MoryT ObiTb NPUroTOBNEHLl HA OCHOBE
TEXHUYECKNUX N3oLUMaHATOB UMK NPOAYKTOB TepMudeckon gectpykuunn Y. B kavyecTBe anbTepHaTUBBLI MOTYT
ObITb UICNONb30BaHbI NOKYMNHbIE CTaHAapPTHLIE PacTBOPHLI.

5.2 MpurotoBneHue NpPpouUsBOoAHbLIX aMUHOB U AEeNTEPUPOBaHHLIX NMPON3BOAHbLIX aMUHOB

CTaHaapTHble pacTBOPbLI NPUroTaBIMBAOT NyTEM BBeAeHNA TOYHO B3BELLEHHbIX KONMYecTB (coaepka-
WX npnbnusntensHo 0,1 mmonb) amuHoB B 100 mn Tonyona. PacTBop 3aTemM pa3baBnaoT A0 KOHLeHTpaLum
0,01 Mkmonb/mn. B nony4eHHble pacTBOpbl B Tonyosie o6beMoM 5 M1 BBOOAT pacTBOPbl aMUHOB TaKUX
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00BEMOB, YTOOLI NMONYYUTE COOTBETCTBYIOLLYIO TPagynpPOBOYHYHO KPUBYHD. 3aTeM pacTBOPbl UCTMONb3YIOT B
COOTBETCTBUNM C 8.2.

CHUHTe3 Npon3BOAHLIX 3aKoyaeTcs B crnegyoleMm:

- pacTBOPAT anuKBOTHI, codepXawune 10 MMonb aMWUHOB U AEeUTepPUPOBaHHbLIX aMUHOB, B 20 Mn
Tonyona. JobasnatoT K HUM 150 mkn nupmanHa n 40 mn NaOH koHUeHTpauunen 5 monb/n. 3atem npu noCTosAH-
HOM nomMeLwmsaHum godaenawT no kanne 1,5 mn 3T;

- Mo ucteyeHun 10 MMH OoTOENAOT TONMYONOBYIO PpaKLUUIO;

- BblNapuBalT peakUMOHHYO CMeCh A0 CYXOro octaTka B POTOPHOM UCNapuTene 1 cyllaT ocTaTok noj
BaKyyMOM.

5.3 lNpouzBogHble aMUHOU3OLUAHATOB

5.3.1 lNpurotoBneHue

PacTBOpAOT annMKBOTHI, cogepXxXawme 0,5 MMornb nsoumMaHaTtoB, B 50 M n300oKTaHa. K pacTBopam U30-
LilaHaTOB NPU NOCTOAHHOM NOMeELUMBaHUM 0DaBNSAOT annKBOTY, cogepalyto 0,5 mmons IBA B n3ookTaHe.
[1o ncteveHnn 30 MMH 0OOABNAOT K pacTBopaM N3OLITOK aTaHona. OcTaBndAloT cMecb Ha 16 4 And npoTeKka-
HUA peaKkun. YNnapuearoT pacTBOPLl A0 CYXOro octaTka 1M pacTBOPAIOT ero B MeTaHone.

Ona nony4veHusa obonx nsomepoB 2,4-TAIl npurotaBnuBaloT Apyron pacTBop, CHaYana gaBasi pacTBopy
n3oumnaHaTta npopearmpoBath ¢ 0,5 MMOIb 3TaHoNa B TeveHne 16 4. 3aTeM K pacTBopy A0OaBNAOT U3DLITOK
OBA. YnapuealoT pacTBOp A0 CYyXOro octaTka 1 pacTBOPSAIOT ero B MetaHone. KayecTBeHHbIU U KONMMYeCTBEH-
HbI aHaNM3 pacTeopa NPoBOAAT B COOTBETCTBUM C 5.3.2.

5.3.2 KayecTBeHHbLIN U KONMMYeCTBEeHHbIN aHanu3

Pa3baBnatoT pacTBOPbl METAHOMNOM A0 COOTBETCTBYOLMX KOHLUEHTpaLUMA N NPOBOAAT KAYEeCTBEHHbIN
aHann3 metoaom XX-MC u konnyecTBeHHYI0 oleHKy meTogom KX ¢ XIA. MeToa sassnaetca cneunpuUyHbIM
No OTHOLWEHUIO K a3oTy, U Noboe aszoTcoaepKallee coeMHEHNE MOXET ObliTb UCMOMNb30BaHO B Ka4YeCcTBe

BHYTPEeHHero ctaHgapTa, Hanpumep kodeunH. NogodbHbin meToa ANA ApyrMx aHanMTU4ecKnx 3agad npruBegeH
B [8], [9], [10].

5.4 TpoAayKTbl TepMUYECKOU AeCTPYKUUU NONTUYpeTaHOB

5.4.1 loaroToBKa cMeLllaHHbIX NPOU3BOAHbLIX U30LMaAHATOB, aMUHOB 1 aMUHOUN3OLMAHATOB

B npouecce TepMmunueckon gectpykuunun, Hanpumep My, obpasyotca nsoumnmaHaTtbl, aMMHOU3OLIMAHATLI U
aMWHbI, He BbiNycKkaeMble cepunHo. MaTepuanel Ha ocHoBe 1Y MOryT pasnaratbCd npu COOTBETCTBYIOLLEN
TemnepaType. [NpoayKTel TEPMNYECKOrO pa3noXeHUs ynasnMearoT B UMNUHXKepe (HenocpeACTBEHHO 3a KOTO-
DbIM pacnonoXeH punbTp), cogepawem pacteop ABA koHUeHTpaumnen 0,5 Monb/n, N BNocneacTBUM UX Noa-
BeprarT npoueagype, onucaHHou B 7.2. OnpegensatoT Ka4yeCTBeHHbIN 1 KONMMYEeCTBEHHLIA COCTaB pacTBopa B
COOTBETCTBUU C 5.3.2.

5.4.2 KayecTBeHHbIN U KONMN4YeCTBEeHHbIU aHanNu3

KayecTBeHHbIM aHanna nposoadat metoaom XX-MC. [laHHbIe No CTpyKType coeaAnHEeHNN BMecCTe C AaH-
HbIMW, NONYy4YeHHbIMU ¢ nNpuMeHeHnem KX-XJ1, ncnonbsyoT ANg BbIMUCIEHUA KOHLUEHTpauun pasfmMiHbIX

KOMMOHEHTOB pacTBopa. ITOT paszdbaBneHHbIW pacTBOpP NPOObl C U3BECTHLIM KAYECTBEHHLIM N KONTMYECTBEH-
HbIM COCTaBOM UCMOMNb3VYIOT Kak cTaHOapTHeIN pacTeop Angd XX-MC.

5.5 CtabunbHoCTb NPOU3BOAHbLIX aMUHOB U aMUHOU3OLMAHATOR

BbINo nokasaHo, YTo pacTBOpPbl I T-NponsBogHbIX aMUHOB U O T-ABA-Npon3BoAHBIX aMUHON30LMAHATOB
(MDA, 2,4-n 2,6-TDA, HDA, MAI, 2,4-, 4,2- n 2,6-TAl n HAI) B Tonyone, aueToHUTPpUNE N MeTaHOoNe cTabunb-
Hbl B TeYEHMe LIEeCTN MecsLEB.

6 Annapartypa

6.1 YcTtpoucrtBo otbopa npob

[Tpoby Bo3ayxa oTOUpatloT ¢ NOMOLL LI UMMUHXKXEPHOW KONDbI, HENOCPeACTBEHHO 3a KOTOPOW pacnono-
XeH PUnbTP.

6.1.1 dunbTp

Mcnonb3ytoT UNbTP U3 CTEKNOBONOKHA AnamMeTpom 13 MM (0e3 CBSA3YIoLEero BeWeCcTBa) C pasMepom
nop 0,3 MKM.

6.1.2 dunbTpoaepxarenb

Mcnonb3yioT punbTpogepkaTterb, U3roTOBNEHHbIN U3 NoNUnponuneHa, guamMmeTpomM 13 MM C HakoHeY-
HMkoMm Jloapa.
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6.1.3 MUHUaTIOpPHLIN UMIMUHXEP

MUWHNUaTIOPHBIA UMMUHXEP COCTOUT U3 KONBOLI U BXOAHOW TPYOKN C KOHUYECKUM KOHLU oM. CoeauHSAT ABe
YacTn TakMm obpasom, UTOOLI pacCcTosiHNE MeXay BXOAHbIM OTBEPCTUEM U AHOM MPUEMHUKA COCTaBMANO
oT 1 oo 2 mMm. lNaTpybok ¢ HakoHeYHNKOM Jltospa NnoacoeAUHAOT B BbIXOAHOMY OTBEPCTUIO UMMUHXKEPA.

6.1.4 Hacoc gns otb6opa npob

Mcnonb3yoT Hacoc, kKannmbpoBaHHbIM Ans otbopa npod npu pacxoge 1 nN/MuUH.

6.1.5 lLnaHrun

Mcnonb3yoT pe3nHOBLIe coeaUHUTENbHbIE WaHry noaxoasiwen anmHel U COOTBETCTBYIOLWEro AnamMeT-
pa, obecneymnsatroLme repmMeTU4HoOEe NoAcoeAMHEHNE K HACOCY N K BBIXOAHOMY OTBEPCTUIO YCTPOUCTBA OTDO-
pa npoo.

6.1.6 JloBywkKa napoB

Mcnonb3yoT NOBYLWWKY BHYTpeHHUM anameTpom 17 MM 1 gannmHou 140 mm, 3anonHeHHYo akTUBUPOBaH-
HbIM yrnem (Co cpegHUM pasMepomMm YacTuL, He bonee 3 MM), pasMeLLeHHYo MeXxay YCTPOUCTBOM ANnga oTbopa
npod n HacocomM ansa otdbopa npob.

6.2 Pacxopomep

Mcnonb3yoT NOpTaTUBHBIA pacxogomMmep, obecrnevmBaroLLM USMepeHne COOTBETCTBYIOLLErO pacxoaa C
npuemnemMomn TOYHOCTLIO.

6.3 XXngkocTHbIn xpomartorpach

[na noBbIWWEHNA YYBCTBUTENMBHOCTU METOoAA, COKpalleHUSA BpeMeHW TeXHUYecKoro obcnyXmBaHuUs
Macc-CNeKTpoMeTpa U cBedeHUSA K MUHUMYMY noTpedbneHusa (Unun 3atpaT) noaBMXKHOM doasbl UCNOMb3YIOT
XNAOKOCTHBIN MUKpoxpomMaTorpad. OnucaHne MCnonb3yemMoro XXUAKOCTHOrO MUKpoXpomMaTorpadpa npusene-
HO HwkKe. [lpyn XenaHuUM OnNUCaHHbIA NPUBopP MOXET OblTb 3aMeHeH Ha XWUAOKOCTHbIN XpomaTorpad
cTaHOapTHOro TUnAa.

6.3.1 ABTOMaTU4eCKUN 403aTOp

6.3.1.1 XKX-MC

PoKycupoBKa NpodbI B KONMOHKE OCYLLIECTBAETCA C MOMOLLbI NeTeNb € YaCTUYHbIM 3anonHeHUeM (Kak
npasunno, odlen BMecTUMocCTbio 10 MKIT) NyTEM A03UPOBaHUA 2 MK aHaNMM3UpyeMoro pacteopa B NPOMeXKyT-
Kax Mexay BrnpbiCkuBaHmem 4 + 4 Mkn cMmecu Boaa/aLeToHUTpUN/MeTaHoN C OTHOLWWEHNEM NO 00 BbEMY KOMMO-
HeHTOB 90/30/20. Moryt ObITb WUCNONb30BaHbl NHOObLIE aBTOMaTU4ecKMe AO03UpyroLnMe YCTPOUCTBA,
BbINMyCKaeMble CepUNHO, obecnevynBarolne BNPbICKUBAHNE pacTBOpa C YaCTUYHBLIM 3anofiHeHMeM neTnu u
BNPLICKMBaAHWE NPoDLI C NPUEMMIEMON TOYHOCTLIO N NPELMN3NOHHOCTLIO.

6.3.1.2 XX-XJ1

PoKycupoBKa NpodbI B KONMOHKE OCYLLIECTBNAETCH C MOMOLLbIO NeTeNb ¢ YaCTUYHBIM 3anonHeHNUeM (Kak
npasunno, odLen BMecTUMOCTbio 10 MKIT) NyTEM A03UPOBaHUA 2 MK aHaNMM3npyemMoro pacTeopa B NPoOMeXKyT-
Kax MexXxay BnpbICKUBaHMEM 4 + 4 MKIT CMecu MeTaHoN/BoAa ¢ OTHOLLEHUeM No obbemy KomnoHeHToB 50/50.
MoryT ObITb UCMONb30BaHbLI MoOble aBTOMaTUYECKMEe O03UpYHoLIMe YCTPOUCTBA, BbIMyCKAeMble CEPUNHO,
obecnevnBatoLlne BMNPbICKMBAHWE pacTBopa C YacTUYHbIM 3anofiIHeEHMEM MeTNM U BNPbICKUBAHUE MPoDbl C
npruemMnemMon NorpeLllHOCTbIO U NPELIM3NOHHOCTBIO.

6.3.2 Cucrema HacocoB (XKX-MC un XKX-XJ11)

Mcnonb3yloT Hacoc ANs BbICOKO3IEKTUBHOU XNAKOCTHOM XpoMaTtorpadgun (BOXX), no3BondaoLWniA
NPOBOAUTL rpagneHTHoOe antonpoBaHne ¢ pacxogom 100 MKN/MUH.

6.3.3 AHanutudeckada konoHka (KX-MC un XXX-XJ11)

Mcnonb3yoT KonoHky ans BOXXX, obecneunBarollyo pasgeneHne pasnuuHbiX aHanmToB.

Mpumep — Modxodsiuias konoHka — PepMap® C131) (pasmepamu 50 x 1,0 MM U YacmuuyamMu HanosIHUMess
pasmepom 3 MKM).

6.3.4 KanunnsapHble TpyoKkn

Mcnonb3ytoT kopoTkne (He bonee 40 cm) TpydKkM ¢ HEDONLLUMM BHYTPEHHUM AMaMeTPOoM (Kak npaBuno,
He bonee 0,1 MMm).

6.3.5 HeTeKTOophbl

6.3.5.1 Macc-cnekTpomMmeTp Ans XKUMAKOCTHOro Xxpomartorpada

INMobon coBpemeHHbin MC, 0bopyaoBaHHbIN HAAEKHOW 1 cTabunbHO paboTatoLlein CUCTEMOW yripaBe-
HUASA aneKkTpocnpeem, obecneuynT HeobxoamMmble XapakTepUcTukn. [letektupoaHue ¢ nomMmollbio MC ocylie-

1} Mpumep cepwiiHo BbINyckaemom npoaykummn. MHdopmaums npveeaeHa anst yaobcTea nonb3oBaTenen HacTosLLLe-
ro ctaHgapTa 1 He CIYXUT peknamMmon gaHHou npoaykumm co ctopoHsl NCO.
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CTBNAETCA MOCPeaCcTBOM peructpaumm NonoXUTenbHO 3apsKeHHbIX MOHOB NPU MOHU3aLUKM B YCIOBUAX
aTMocepHoro aasnexHus. na KoNnMYecTBeHHOro onpeaeneHnst NPoBoAAT MOHUTOPUHT BbIOpaHHbLIX MOHOB.
[ToNHEBIe CneKTpbl Nony4alT B pexXume HenpepbiBHOIO CKAHUPOBaHUA (Kak nNpaBuno, B gnanasoHe ot 50 ao
1500 a. e. M.) AnNg naeHTUpUKaLMUN HENIBECTHBIX aHanUTOB. [pu XenaHnn MOXeT ObITb Ucnonb3osaH YPL,
ycTaHoBNeHHbIN nepea MC. Y@L aomkeH ObITb CHabXeH MNPOTOYMHOUW MUKPOKIOBETOW (Kak npaBuno,
BMecTUMOCTbio 300 HN) ANA cBeAeHUA K MUHUMYMY YILNPEHUSA NMUKOB.

6.3.5.2 XeMUNIOMUHECLEHTHLIXA OeTeKTop ANS XXUAKOCTHOro Xpomartorpadga

Mcnonb3yloT AgeTekTop, cneunduiyeckn no OTHOLIEHUIO K CBA3AaHHOMY a30Ty.

7 OTOOp Npo6 BO3AyXa

7.1 lNoaroToBKa K oTOOpPY Npob B ycnoBuAx nadoparopuu

7.1.1 OuucTKa annapartypbl gna otoopa npood

MmMmnuHxepbl pasbuparoT Ha YacTu U NMOMELLanT B pacTBOP LWENOYHOroe MOKLEro cpeacrtsa MUHUMYM
Ha 2 4. BepxHo YacTb NPOMbIBAOT PACTBOPOM LLENOYHOro MOKLLEro cpeacTBa, 3atemM YUCTOMN BOAOU Y
OKOHYaTeNnbHO AeUOHN3UPOBAHHOW BOAOW. HacagKy npu ee 3akynopke noMellaroT B YIbTPa3BYKOBYHO BaHHY,
a 3aTeM NnpoadoIKalT OUYMUCTKY. HWKHIOK YacTb ounllatoT B nabopaTtopHoM nocyaomoedyHon mawunHe. Obe
YacTu cyllaT B CYLUMNbHOM LUKadoy.

KacceTbl UNbTPOB U NPOKNAAKM NOrpy>XarT B CTEKMSAHHBIN NabopaTopHbIA CTakaH ¢ 3TaHONoM, obpa-
OaTbIBAKOT Y/bTPA3BYKOM B TeveHue No KpanHen mepe 15 MMH, NpoMbIBaOT AEeUOHU3UPOBAHHOW BOOAOW U
cCyllaT B CYLUMNBHOM LUKadoy.

7.1.2 lNMpuroToBneHue pacTBopa peareHtTa u NPooUPOK ¢ pacTBOPOM ANA IKCTpaKUUmn

[ToarotTaBnuBaloT NPOOUPKN C PACTBOPOM peareHta ans MMNUHXepos, cogepxawme 10 mn pacteopa
INBA koHueHTpauuen 0,01 monb/n. Ecnu ammnHbl 1 amMHonsoUMaHaThl B ra3oobpasHoM U TBepAOM COCTOSIHN-
AX YNaBnNMBaroT pasgenbHo, TO NoAroTaBnMBaoT NpoOUPKN ¢ pacTBOPOM ANS 3KCTpaKunn UnbTpoB, coaep-
xawme 10 mn pactopa ABA koHueHTpaunen 0,01 monb/n.

7.2 ToarotoBKa K oTOOpY Npo6 B noneBbIX YCNOBUAX

CobupatoT cuctemy otbopa npod, NpnUcoegnHAN K BbIXOAYy UMMNUHXKEpPa KacceTy ¢ punbTpamMm N3 cTek-
NOBONOKHA. [lepeHoCcAT pacTBOpP peareHTa B UMMUHXEP.

Hacockl ¢ noacoeanHeHHOW CMCTEMOM OTOOpa NPob, coaepXalwen UMNUHXKEP ¢ PUNBTPOM, KannbpyoT
C NOMOLLbIC NOPTATUBHOIO pacxoaomMmepa. Ha Bpemst KanmbpoBKU 3anONHSIOT UMIMUHXEP PaAcTBOPOM peareH-
Ta COOTBETCTBYOWEro obbema. Pacxon npu otbope npob gormkeH coctarnsitb 1 n/muH.

7.3 OT60p Npob BO3AYXa

7.3.1 OT60p Npob

[1nsa cooTHeCeHUs pe3ynbTaToB U3MEPEHWA C NpeaenbHO A0NYCTUMbBIMW YPOBHAMK NpodpecCcUoHanbHo-
ro BO34eNCTBUA Npobbl 0TOMpPAOT B 30HE AbIXaHUA paboTHUKa. [ns onpeageneHnsa pucka ans paboTHuKa bbiTh
NoABEPrHYTLIM BO3OEUCTBUIO U30OLIMAHATOB OTOUPAalOT cTauuoHapHble Npobbl Ha NOOM y4YacTke pabovero
MECTa, rAe BO3MOXHO UX BblAeNeHne B BO3AQyX. TakKe BaXXHO y4UTbIBATb npoLeayphbl, BbINONHAEMbIE HEYAC-
TO, HANPUMEP TeXHUYecKkoe obCnyXmMBaHne Unn peMoHT. Pasnuuna matepruanoB 1 napTuid MaTepmnanosB Tak-
Xe cneayeT yduTbiBaTb nNpu oTbope npob. OTbupatoT goctatouHoe vucno npobd, 4todbbl NpoBecT (MNu
NONyYnNTb) NpeacTaBUTENbHYIO OLUEHKY BO3AeUCTBUA.

7.3.2 OT60p NPOO6 C Ncnonb3oBaHMEM KOMOMHaLUU UMNUHXepP-hUnNbTP

YcTaHaBnmBarwT cuctemy oTbopa npod, npukpennsst K oaexae paboTHMKa ee BXOOHOE OTBEPCTME B
30He AblXaHug npu nepcoHanbHOM oTbope nNpod, Unn ctaunoHapHo npu oTbope Npobd B KOHKPETHOW 30He.
[ToacoeaAnHSAOT HAcoC K cucteme oTbopa npob 1 pasMellaroT NOBYLLUKY ANs NapoB ¢ aKTUBUPOBAHHLIM yriem
Ha NMMHUX MeXay HacoCoOM U cUcTeMON 0TOopa Npob Ans 3alWnMThl HAcoca OT NapoB pacTBopuTens. Ybexaa-
IOTCH B TOM, UTO 0bopyaoBaHMe anda otbopa npod He HapylwlaeT BbINoNMHeHne paboyein onepauun, 1 B BO3-
MOXHOCTU yaAepKMUBaTb UMMUHXEP B BEPTUKANBHOM MNONMOXEHWUN BO BpeMsi Bcerc nepuoaa otbopa npod.

[Tpy rOTOBHOCTU K OTOOPY NpoO BKNOYAKT HACOC. 3annUCcbiBatoT BpeMs Havana otbopa npob. o okoH-
YyaHuM nepuoga otoopa Npod N3MepPAIT pacxod 1 BeIKNOYatoT Hacoc. [epeHOCAT pacTBOp M3 UMMNUHXepa B
NPOBUPKY (CM. PUCYHOK 2) KU, B3SIB PUNbTP M3 CTEKITOBONMOKHA MUHLIETOM, NOrPYyXaroT ero B Npobupky ¢ pac-
TBOPOM NPoBObI UMK B NPOBUPKY C pacTBOPOM ANS 3KCTpakuun. INpun nepeHeceHnn punsTpa B pacTBop AN
AKCTPaKUUM MOXKET ObITb onpeaeneHo KoNMYecTBO N30LUMAHATOB B TBEPAOM COCTOSIHUK, NPOXoAALLMX Yepes
AMMUHXKep (T. e. YacTuubl gnameTtpom npunonusmtensHo ot 0,01 Ao 1,5 MKM) OTAENbHO OT U30OLMAHATOB B
razoobpasHOM COCTOSIHUM U KPYMHLIX YacTul, (bonee 1,5 MKM), YNOBNEHHBIX B UMNUHXepe. Cxema npoueay-
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pbl OTOOpa Npob npuBedeHa Ha PUCYHKe 2. BeluncnarT obbeM Bo3ayxa, NPonyLeHHOro Yepes3 yCTPOUCTBO
oTbopa npob, No BpeMeHU oTbopa npob n cpeaHeMy 3Ha4YeHUIo pacxoga Bo BpeMsi oToopa npob. Obllee Bpe-
M$1 oTOopa npob orpaHnyeHo (npndnmuantenbHo 30 MUH), eCcnn TONbKO BO BpeMs oTbopa npob B UMMUHXKEP He
No0aBNAT pacTBOpP peareHTa.

e

a — pacTBOp AN UMNUHXKXepPa NEPEHOCAT B UMMNUHXKEPHYIO CKISAHKY; b — N3MepPSIoT pacxoa U KanubpytoT Hacoc anst otéopa npob Ha pac-
xo4 1 n/MmuH; ¢ — oTbop Npobbl BO3gyxa; d — U3MEPSIOT pacxon; € — NEPEHOCAT pacTBOp Npobbl U3 UMNKUHXepa B Npobupky. GunbTp
NEPEHOCAT B 3TY XKE NPOBUPKY UNn B APYryro Npobupky ¢ pacTBOPOM AN SKCTpaKLnn

PucyHok 2 — Cxema npoueaypbl oToopa npod

7.4 Xonoctble NpooObLI

B kaxxgon cepumn npob omKHO ObITb COOTBETCTBYHLLLEE YACMNO XOSTIOCThIX NP0O, NONYy4YeHHbIX B YCITOBU-
AX MPUMEHEHUA. XOJIOCThIE NPOobbLI Ans YCNOBUM NPUMEHEHUA — 3TO NMPODLI, C KOTOPbIMU ODpaLLarTCca Tak
e, Kak U ¢ gpyrmmu npobamm Ha MecTe NpuMeHeHus, 3a UCKITIoYeHneM cobOCTBEHHO npouecca otbopa npob
(He NpokavMBaloT BO34yX).
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7.5 UcxopgHble maTtepuanbl

Ha kaxgom paboyem mecTte }xenaTtenbHO oTObuUpaTbh NPodbl NCXOOHBIX MAaTEPMANoB MPu Nogo3peHun,
YTO B Npouecce padboTbl CHU BbIAENAOT aMUHbI, aMUHOU30oUMaHaTbl 1 n3ounaHaTtbl. OT6op Npobd n ganbHen-
LLiee nccreqoBaHnue matepuanoB B nabopaTtopun, ecrnm U3BECTHO UMK NP NOA03PEHUN, YTO OHU MOTYT Bble-
MATb aMWHbI, aMUHOU3OUMAHAaTbl U M3oUMaHaTbl, NPOBOAAT ANA OLUeHKM Bo3aencteBus. WccnepgoBaHue
MaTepPUNanoB MOXET COCTOSITb B AKCTPaKLUN, HArpeBaHUn Unn apyron nx obpaboTtke, BbINONTHEHHOMN NO BO3-
MOXXHOCTW TaK e, KakK 1 B rnpoLecce pabodyein onepaLum.

7.6 TpaHcnopTupoBaHue npob

[Tpobupkn ¢ pacteopamu npod [BA B Tonyone TpaHCNOPTUPYIOT B MHAUBUAYAlNbHbLIX byTnapax npea-
MOYTUTENBLHO B BEPTUKANLHOM NONOXeHUA. [Npobupkn ¢ pactBopamm npob AomkHbI ObITb pasMelleHbl Baanu
OT NOBdbIX OTODOPAHHBLIX UCXOAHBIX MaTepUanos.

8 lNoagroToBKa Nnpod B nadopatopun

8.1 Cepusa npob

Kaxxgasa cepusa npob (kak npasuno, 50 npob) BktoYaeT B cebs HEKOTOPOEe YNCIIO XOOCThIX NMpob Ans
YCINOBUA NPUMEHEHWA, ABE XOJIoCcTble NMpobbl peakTUBOB, ABE XOJoCThble NPodbl BHYTPEHHUX CTaHOAapTOB U
COOTBETCTBYIOLLIEE YNCNO CTaH4apTHBIX pacTBOPOB. XONocThie Npobbl BHYTPEHHUX cTaHAapTOB NpeacTaBns-
10T coboI pacTBOPLI peareHTa U3 TOW )Ke NapTun, YTO U pacTBOP peareHTa, Ucnonb3yemMsbli Ans otbéopa npoo,
B KOTOpble B MpoLiecce noaroToBkn Obin aobaBneH BHYTPEHHWM cTaHAapT. XonocTble npobbl peakTu-
BOB — 3TO NMpobbl YACTOro TONyosa, B KOTopble B NpoLecce noaroToBkM He Obin gobaBneH BHYTPEHHUIA CTaH-

napr.
8.2 Mpoueanypa noaroToBKu npoob

[na npurotToBNeHna ctaHgapTHLIX PACcTBOPOB B aNUKBOTHI pacTBOpoB [ABA B Tonyone KoHUeHTpalunen
0,01 monb/n 1 obbemom 10 Mn BBOAAT COOTBETCTBYOLLNE KONMUMYECTBA NPOU3BOAHLIX aMUHOB U aMUHOMN3O-
LMaHaTOB ANsl NOCTPOeHUA rpagynpoBOYHON KpUBOWU. [1pn cCOBMeCTHOM onpeaeneHnn n3oumaHaToB B CTaH-
OapTHble pacTBopbl BBOAAT Takke BbA-npounssogHble nsoumaHaTtoB (cM. MCO 17334-1).

[Tpn npuemMke Npod Bo3ayxa, oTOOpaHHbIX B NOMEBLIX YCNOBUSIX, AEUTEPUPOBaHHbIE NMPOU3BOAHbIE aMU-
HOB (BHYTPEHHWE CTaHaapThl) A0DaABNAOT B pacTBOpPbLI NPob BO3AyXa, B CTaHAAPTHLIE PpacTBOPLI, B paCcTBOP.L
XOMNMOCThIX Npod AN yCnoBu oTOOpa 1 B XONOCThle Npobbl BHYTPEHHUX cTaHAAapTOB. [1py COBMECTHOM onpe-
neneHnmn n3ounaHaToB K 3TUM pacTBopamM AobaBnsloT TakkKe AeUTepUpoOBaHHbLIE NPOU3BOAHbIE N30LIMAHATOB
(cm. NCO 17334-1). lNomewaoT pacTtBopbl B yNbTPa3BYKOBYHD BaHHY Ha 15 MMH. ECNM B HUX HaxoaAaTcA
punNbTPLI, TO pacTBoOpbl NoMewaroT B LeHTpudyry Ha 10 muH (3000 06/MuH). INepeHOoCAT NNeTkon pacTBOpb|
npoO, CMbITblEe C PUNBTPOB, B HOBLIE NPOBUPKN. DPUPLI KapdaMUHOBOWN KUCMOThLI 0DPasyoTCs B pesynbraTe
OByX3TanHon aepueaTtusaumnm npu gobasneHnn 3 mn NaOH koHueHTpaumen 5 monbs/n, 10 Mkn nupnagnHa u
50 mkn OT. [Npobbl BCTpsIXMBAIOT B TeUeHMe 15 MUH, a opraHUJeckyro pasy oTAENSI0T U BbiNnapuBatoT AoCyXa.
OcTaTku pacTteopatoT B 0,5 M aUeToOHUTPpMNA 1 NOMeLLatoT B YNbTPa3BYKOBYHO BaHHY Ha 15 MUH.

9 Hactpownka npudoposB

9.1 MporpamMmma AnNA Bbicoko3adeKTUBHON XUAKOCTHON XpomaTorpadum ¢ mcnonb3oBaHUeM
Macc-creKTpomMeTpa

[1na ogHOBpPEeMeHHOoro onpeaeneHns Nponus3BoAHbIX aMUHOB, aMUHOU3OLIMAHATOB U M30LMAHATOB MOXET
ObITb NCNONb3oBaHa NOoABMXKHAA dasa nNpu cneayoLwwnx yCrnoBusax:

- pacxoa: 100 MKn/MuH;
- 0—20 MunH: nuHenHbIN rpaaneHT, oT 40 % go 80 % noasuXHOM dpasbl B;
- 20—25 MuH: B paBHoBecKe npusoasaT 40 %-Hou noaBwmkHoOM dpason B.

Ecnu onpegensaoT 0AHO UM HECKONBbKO MPOW3BOAHBLIX, TO XpoMartorpaMmmMa MoXeT ObiTb nonyyeHa B
peXNMMe U30KpaTUYEeCKOoro antonpoBaHms U rpagueHTHOro 3nonpoBaHns ¢ noABkHON hason noaxoasile-
ro cocTaBa.

8
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9.2 MporpamMmma AnNsA BbiCOKO3dPeKTUBHON XUAKOCTHON XpomaTorpadum ¢ mcnonb3oBaHUeM
XeMUNIOMUHECLEHTHOro AeTeKropa

- Pacxon: 100 mkn/MuH;

- 0—20 muH: nuHenHbIn rpaguneHT, oT 40 % ao 100 % noaBwxkHOW dpasbl D;

- 20—25 MuH: B paBHoBecue npmeoadaT 40 %-Hou noaBukHoM dpaszon D.

B 3aBUCMMOCTN OT CBOUCTB aHanuTta, cogepxawerocs B npobe, MoxeT ObITb NpoBeAeHO 3TI0UpOoBaHNe
npu 6onee CUNbLHOM UK cnabom rpagueHTe NoaBMXKHOM dpasbl UMY N30KpaTUYECKoe 3NonpoBaHue.

9.3 Macc-cnekTtpomeTp

HacTponkn Mmacc-crnekTpoMeTpa 3aBUCAT B OONbLLUOW CTENEHM OT TUMAa UCMONb3yeMoro npndopa. OnTu-
MU3aUMo pexxuma paboTbl, Kak npaBuio, BbINOMHAKT NpY nogadve nodBMKHOW pasbl, cogepKallen npons-
BOAHblE apoMaTUYeCcKUX WU anudatniyecknx ammHOB M aMuHousoumaHatoB npu pacxoge 100 mMkn/MuUH.
OnTUManbHble HACTPOUKW pasfnyHbl ANS KOHKPETHBLIX aHalnMToB M onpeaensiemMbiX MOHOB. PakTu4deckme
HAaCTPOWKN He ABNSATCA ONTUManbHbLIMK AN BCeX UccrneayemblX coeanHeHUN.

[na Konn4ecTBeHHOro onpeaeneHnus NpoBOOAT peructpauno N3dbpaHHbIX MOHOB, HaANpPUMep MOSeKy-
NApHbIX MoHOB [MH]™, HO Takke MoryT 6bITb NCMOMNBb30OBaHblI U Apyrie TUMNNYHbIE UOHbI:

- ana  [OBA-npousBodHbIX TUNMYHO obOpasoBaHue MonekynapHbix woHoB [MH]Y, [(DBA)H]T
(miz1) = 130), [[DBA)CO]* (m/z = 156), [MH-129]* 1 [MNa]*;

- AN Npou3BoAHbIX aMUHOB TUNMYHbIMKU aBnaTea [MH]™, [MNa]™, [M-46]" n [M-92]™;

- Ong npousBogHbIX amMuHou3oumaHaToB TunudHbiMu asnatotca [MH]T, [MNal*, [M-46]*, [M-129]",
[(DBA)H]* (m/z = 130) n [(DBA)CO]* (m/z = 156) (cM. npumep 4 B npunoxeHun B).

[na konuvyecTBeHHOro onpeaeneHns metoaom KX ¢ ucnonssosaHnem MC/MC npoBoagsaT MOHUTOPUHT
BTOpUYHLIX MoHoB [(DBA)H]™, [(DBA)CO]*, [MH-129]", obpasoBaBLUMXCA N3 MONEKYNAPHbIX noHos [MH]™.

Ona ngeHTudukaumum Hen3BeCTHbIX N30LMaHATOB PErnMcTPUPYOT Macc-CrneKTpbl B peXXMe HenpepblB-
HOro ckaHupoBaHUA (Kak npasuno, oT 50 go 1500 a. e. m.).

10 O6padoTKa AaHHbIX

10.1 UpeHTudunkaumnsn

Onsa noeHTudmnkaLum UsoLnaHaToB BpeMeHa yaepXuBaHua U3bpaHHbIX NOHOB Ha XpomaTorpammax,
noflydeHHble Ansa npob, cpaBHUBAKOT C BpeMeHaMn yaepXXnUBaHus, Nofy4YeHHbIMA AN CTaHAapTHBIX pacTBO-
POB U BHYTPEHHUX CTaHaapTOB.

10.2 NpaayunpoBOUYHbIE KPpUBLIE

NamepdatoT nnowaan NMKoB, COOTBETCTBYIOLMX NPOU3BOAHBIM aMUHOB M aMUHOU3OLIMAHATOB U BHYT-
pPeHHeMy cTaHdapTy, U BbIYUCMIAKT UX OTHOLWLIEHUe. 3aTeM CTPOAT rpadpmk 3aBUCUMOCTU NMONMYyYeHHOro OTHO-
LLUEHWNA OT KOHUEHTpaunn. KoaduumMeHT Koppenduni gomKkeH cocTaBnsaATb He meHee 0,98.

10.3 Konu4vecTtBeHHOe onpeaeneHue

Konn4yecTBeHHO coeaNHEHUS onpeaenatoT No rpaaynpoBOYHON KPUBOW HA OCHOBE OTHOLLEHMS NNoLLa-
Oen nNMKoB Npobbl N BHYTPEHHEro ctaHgapTa.

11 OnpeaeneHne MeTPONOrM4YeCKUX XxapakTepucTuk

11.1 BBepgeHue

N3mepeHne cogepxaHms aMmmMHOB, aMUHOU3OLIMAHATOB U U30LUMAHATOB B BO34yXe paboyen 30Hbl UMeeT
HeonpeaeneHHOCTb, KOTopast MOXET ObITb BblpaXkeHa Kak cyMMapHaga ctaHgapTHasa HeonpeaeneHHocTh [11]
MNK paclwmnpeHHasa HeonpeaeneHHocTb [12]. [No3ToMy oLEHKY HeonpeaeneHHOCTU HeoDX0AMMO BLINONHATL B
COOTBETCTBUM C OOHUM L3 3TUX ABYX CnNocobOB ee BhbipaXeHUd. B oboux cny4yasx ata oLeHKa BKMOYaeT B
cebsa onpegeneHne BKMNaaoB B HeonpeaeneHHOCTb, BbINONHEHHOE MpWu NadbopaTopPHbLIX UCALITAHUAX UMK
MCMNBITAaHUSAX, BOCMPOU3BOAALLNX YCNOBUA NPUMEHeHNd, U Ha OCHOBEe UMetoLencsa nHdpopmaunin. Nonyden-
Hble 3Ha4YeHUs1 HeonpeaeneHHOCTU M3MEPEeHNs 3aTeM MOTYT ObITb CpaBHEHLI C NpeaBapUTENbHO YCTAHOBMEH-
HbIMW KPpUTEPUAMU, HanpuMmep ycTaHoBneHHbIMM B [11], unn npegycMoTpeHHbIMU HalWOHaNbHbIM UMK
MeXOyHapoaHbIM 3aKOHOO4aTeNbCTBOM.

1} miz — oTHOWeEHNe Macchl 3apsKeHHOro dhparmeHTa MoneKyrbl K ero 3apsay.
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11.2 Bknagbl B HeonpeaeneHHOCTb U KpUTEpUU

abnuvua 1

BenudynHa (xapaktepuctuka), BHocawan sknag | ObosHaveHue .
[TyHKT Kputepun
B HEONnpeaeneHHoOCTb BEJTNYUHbI
Obbem nNpobbl Veam 11.3.2
Pacxoq npu otbope Npod — KanmbpoBKa Jcal OTHOCUTENnbHAaA HeonpeaeneHHoCcTb < 2 %
Pacxoq npu otbope npobd — pasbpoc AQ <5%
Bpems otbopa npob t OTHOCUTEnbHasA HeonpeaeneHHocTb < 0,1 %
TemnepaTtypa Bo Bpems otbopa npob T OTHOCUTENbHAaA HeonpeaeneHHoCcTb < 4 %
[laBneHue Bo Bpems oTbopa npob D OTHOCUTENbHAA HeoNpPeaeneHHOCTb < 2 %
Macca ananurta Mg 11.3.3
CTabunbHOCTb aHannTa BO BPEMS XpaHe- Kag He Habnwpaetcss CyWeCTBEHHOW pPasHULbI
HUS MEXAY pe3ynbTatamMmn namepeHun ans npob, no-
NYyYEHHbIMW 40 N NOCIE XPAHEHWS
PP EKTUBHOCTL pPeakUNnN/3KCTPaKLINK Ene bonee 90 % npu npeaenbHOM 3HA4YEHUN C OT-
HOCUTENbHOWN HeonpeaeneHHoOCTbIo < 3 %
Macca naoumnaHarta B CTaHOapTHbLIX pac- Meg OTHOCUTENbHAas HeonpeaeneHHoCcTb < 2 %
TBOpax
HecooTBeTCcTBME IPagynpoOBOYHOIO rpa- LOF OTHOCUTENBbHbIE PA3HOCTU B npeaenax aua-
dunkKa nasoHa rpagyvpoBn < 3 %; npu npegenbHOM
3HAYEHUN KOHUEHTpaUMM mn3oumaHaTta B CTaH-
NapTHOM pacTtBope < 2 %
Hpend BbIXOQHOrO curHana B NPOMEXYT- Dg <3 %
Kax mexagy rpagynpoBKkamu
[Tpeun3noHHOCTb aHaNNTUYECKOU NPO- r <1 %
Lueaypol
CeneKkTMBHOCTb ) Pa3pelleHue > 1
YpPOBEHb XONOCTbIX MNOKasaHnn Mg, 11.3.4 < 50 Hr Npu oTHOCUTENBHOW HEeoNpeaeneHHOC -
™M<5%
MexnabopaTtopHble Bapuauvmu bl 11.3.5 OTHOCUTENbHAA HeonpeaeneHHocTb < 7,5 %

11.3 OueHKa MeTponoruyeckmux XxapaktTepuctuk B COOTBETCTBUU € NoaxoaoM, geTarbHO
onucaHHbIM B [12]

11.3.1 O peKTMBHOCTL ynaBnMBaHUA B 3aBUCUMOCTU OT pacnpeneneHuUa YyacTtul no pasmMepy

[ToapobHoe onucaHune TpeboBaHUN M METOAOB onpeaenieHns AaHHOW XapakTepUCTUKA MpuBeaeHo
B [12].

11.3.2 OT60p Npod BO3AYXa

11.3.2.1 Ob6bem oTObpaHHOro BO3ayxa

OTobpaHHbIN 06BEeM Bo3ayXa V.., BBIMUCNAOT Ha OCHOBE pacxoja Bo3ayxa, USMepeHHoro Ao 1 nocne
oTbopa npob, kak yctaHorneHo B MCO 16200-1:

Vo = d start 2+ end t (1)

rae Q.. — Pacxon B Havane nepuoga otbopa npodbl (Kak NpaBuiio, MIT/MNH);
Jonq — Pacxon B KOHLe nepuoaa otbopa npodbl (Kak npaBuno, Mi/mMuH);
{ — NpoACMKUTENBHOCTL OTOOPAa NPoD, MUH.

HeonpeaeneHHOCTb pe3ynbTaTOB U3MepeHUs obbemMa oTobpaHHOro BO3AyXa cKnagbiBaeTcsd W3
HeonpegeneHHOCTEN, CBA3AHHLIX:

a) C UsMepeHusIM1 pacxoga ao 1 nocne otbopa npood,
b) ¢ nsmepeHnsiMn BpemeHmn oTbopa npoo,
C) C M3MEHEeHUsIMM pacxoda Bo BpeMsi oTbopa npob, — 1 MOXKeT ObITb BblUMCIEHa No hopMyne

10
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2 2
U (Vsam)  u%(Qstart) + U(Gona) | UE Uar, g (2)
2 - 2 42 F 12’
Veam (G start + Gend) t (Gstart + Gend)
i 2 _

B KOTOPOW NocneaHni YneH npeacrasnaeTt cobon BkNag B HeonpeaeneHHoCTb, CBA3aHHbIA C U3MEHEHUAMU
pacxoga BO BpeMs nepuoga otoopa npob.

11.3.2.2 Bpems otbopa npob

Bpems oT6opa npob f MoxXeT BbITb MU3MEPEHO € NOrpeLllHocTLO B npeaenax = 0,5 muH. Inga npoaonmku-
TenbHOCTU oTOopa Npobd 8 4 oTHOCUTENbHAA HeonpeaeNneHHOCTb U3MepeHUd  cocTaBnsAeT NPUBNN3UTENBHO
0,1 %, 1 ero MOXHO NpeHebpeys.

11.3.2.3 N3MeHeHUsa pacxoga BO BpemMsi oTbopa npob

Pacxon Bo Bpemsa oT1bopa npob HensBecTeH. HeonpeaeneHHOCTb, 0OYCNoBNeHHas M3MEHEHUAMIN pac-
Xo4a BO Bpemsa oTbopa npob, u MOXeT BbITb oLleHeHa Ha OCHOBE NpeanofioXKeHNa 0 paBHOMEPHOM pac-

var, g
npegeneHnn No gopmyne

2
(2 _ (G start —Gend) (3)
var, g 15 -

11.3.2.4 TlpuBegeHune 3HavyeHUN obbema Npodkbl K 3agaHHBIM TeMnepaTtype 1 AaBNeHUo

[na npuBeaeHns s3HavyeHUM odbema npodbl K 3aJaHHBIM TeMnepaType U AaBNEeHUIO HEOOX0QMMO 3HATL
OEeUCTBUTENbHbIE CpeiHUE 3HaAYEeHUA TeMnepaTypbl U AaBNeHUst BO BpemMst oTbopa npob. 3HaveHnsa Heornpe-
aeneHHocTen, oOYCNOBMNEHHBIX XapaKTepucTtukamm cpeacTB U3MepeHUNn TemnepaTtypbl T U gaBneHUsa p,
NCNONb3yeMbIX ANSA NPUBeAEHUSA K 3ag4aHHbIM YCITOBUAM, MOTYT ObITb NOSTyYeHbl HA OCHOBE:

a) pe3ynbTaToB pealibHbIX U3MEPEHNUN C YY4EeTOM HeonpeaeneHHoOCTN, 0bYyCNOBNEHHOWN rpaaynpoBKOU
O0aTYMKOB TeMnepaTypel U AaBneHusa, no opmyne

2
2 = y2  + Smeas (4)
cal n

rae U., — HeonpeaeneHHoCTb, 0BYCNoBNeHHas rpagynpoBKON A4aTYMNKOB;
Smeas — CTaHAAPTHOE OTKITOHEHWE pe3ynbTaToB U3MEepPEeHUn TemnepaTypbl/AaBneHuns;
N — YUCNO pe3ynbTaToB N3MEePeHNn TeMnepaTypbl/AaBneHns; n
b) nHpopmaunm o npeaenbHbIX 3HAYEHUAX TEMNepaTypbl U AaBleHUs BO BpeMst oTbopa npob B npea-
MOSIOXKEHUN UX PpaBHOMEPHOro pacnpeaeneHus.
Hanpumep, ecnun npegensHble 3HavyeHnsa Temnepatypbl 7. U T, U3BECTHbI, TO HEOMpPEeaeNeHHOCTb,
0OyCNOBNEHHYI0 N3MeHeHneM TemnepaTypbl T, BBIMUCTAT no dbopmyne

_y? + (Tmax B Tmin )2_ (5)

2
uT cal 19

Kak npaBuno, nepBbi YneH B popMyrie HesHaduTerneH no cpaBHEHUO CO BTOPLIM.

11.3.2.5 CymmapHaga HeonpegeneHHOCTb 0bbema nNpoobbl

[lpeacTtaBneHHble Bhille BKMNaabl B HeonpeaeneHHOCTb CYMMUPYHOT, N HeonpeaeneHHOCTb 0bbemMa
npoObl, NPUBEAEHHOTO K 3adaHHbIM YCIOBUSIM, BBIYUCAOT No popmMyne

2
U (Vsam, sPT)  U%(Vsam) . U?(T) | u?(p) (6)
2 - 2 L oF2 N 2
Vsam,SPT Vsam T P
rae vsam, SPT 0bbemM oTobpaHHOro BO3ayxa, NpuBeAeHHbIN K 3aJaHHbIM YCITOBUSIM;

T — cpeaHee 3HaveHMe TemnepaTypbl BO BpeMda oTbopa npob;

p — cpeaHee 3HayeHUe JaBneHUs BO BpemMa oTbopa npob.

11.3.3 AHanus
11.3.3.1 Macca aHanuta B npobe
Maccy nsoumaHaTa B npobe Bo3ayxa Mg, .y, BbIMUCNAT No popmMyne
m Manal (7)

Sam £ 1ASkasERe

rAe m,,, — Macca nsounaHara B npobe 6es3 ydeta nonpasku;
coll — SPPEKTUBHOCTL yNaBnmMBaHus;

AS — HecTabunbHOCTb YCTPOUCTBa 0THOpa Npob;

Kng — CTabUNbHOCTbL aHanuTa B nNpobe;

Ere — 3pdeKkTUBHOCTbL peaKkLUnn/3KCTpaKkLnn.
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11.3.3.2 CT1abunbHOCTbL aHan1Ta

CTabunnbHOCTb aHanuUTa AoMmKHa ObITb YCTAHOBMNEHA 3KCNepUMeHTansHO Ans yCrnoBUn XpaHeHus (Bpe-
M, TeMnepartypa U apyrme okpyXxarolme ycnosus), TUNUYHbIX ANA KOHKpeTHOW nabopaTtopun. McnbiTaHus
HeobXxoaMmMo NPoBOAUTL MPK YPOBHE CoAepKaHUA n3oLMaHaTa, COOTBETCTBYIOWEM KOHLUEHTpaLUWUK, 3KBUBA-
NEeHTHOW NpeaernibHO A0NYCTUMOMY 3HAYEHUIO.

[Tpyn BpemeHun t = 0 U BpeMeHn  AomkeH ObITb NpoaHannu3npoBaH paa npod (n >6) B yCNOBUAX NOBTOPS-
emMocTU. Ana obonx sHaveHnin BpeMeHn Npobel cneayeTt BolIbUpaTh cnyvdanHbiM 0Opa3om U3 NapTun penpe-
3eHTATUBHbLIX NPO6, YTOOLI CBECTU K MUHUMYMY BO3MOXHbIE CUCTEMATUYECKME N3MEHEHNA coagepXaHnin. [ns
MPOBEPKMN CTAabUNBLHOCTU NCNONb3YIOT -KpuTepun CThtogeHTa (ABYCTOPOHHWUN KPUTEPUN NPU YPOBHE OOBEPU-
TenbHOW BepoAaATHOCTU 95 %). HeonpeaeneHHOCTb onpegeneHnst ctabunbHOCTU COCTOUT U3 BKNados,
0ByCNOBMEHHbIX:

a) gecopbuuen (cnyvanMHasa coctaBnsiollasa agpekTMBHOCTU aecopdbunn);

L) rpagynpoBKOM (CriydanHagqa cocTtaBnawowada rpagynpoBKU);

C) NPeuUn3noOHHOCTbIO, OTHOCSALLENCHA K aHanMTU4eCcKon npoueaype;

d) HeoaQHOPOAHOCTLIO MNapTUK Npoo.

[lo cylwecTBy, BKIlaa B HeonpeaeneHHOoCTb, 00YCNOBNEHHbIN onpeaeneHnem Ky g, Y>Ke BKIIoYEeH B ApY-
rMe BKNaabl B HeonpeaeneHHoCTb M HET HEODXOAMMOCTU ero y4nThbiBaThb.

11.3.3.3 OPPeKTUBHOCTL peakuMn/aKCTpaKkLnun

3Ha4veHUs 3P PEeKTUBHOCTU peaKkLMU/3aKCTpakunun nsoumadHata n ee HeonpeaeneHHoCTb, Kak NpaBuno,
nony4varT Ha OCHOBE NOBTOPHBLIX M3MEPEHUN aTTeCcToBaHHbIX 0bpasyoB cpaBHeHUA (AOC) nsoumaHaTta Unu
npoaykta(oB) ero peakuunn. HeonpeageneHHOCTb, OOYCNOBNEHHYHO HEMNONMHOTOU peakuunnu/akcTpakuum, Ans
YPOBHS coaepXaHnga nsoumaHaTta, COOTBETCTBYIOLWEro npeaenbHO AONYCTUMOMY 3HAYEHUIO, BLIYUCIAKT Ha
OCHOBE BKNado0B:

a) HeonpeaeneHHOCTU KOHLeHTpaUMn cTaHOapTHOINO pacTBopa;

) cTaHOApPTHOro OTKNOHEHUA cpedHero N3BnevYeHus; 1
C) CMelleHUsa cpeaHen Mmacchl n3oLUuaHaTa B npobe no oTHoWeHUo K macce nsouuaHata B AOC — no
I

2 2 2 — 2

Uee _ Ymgrm | S™(mpg) | (Mpe —Mcrwm ) (8)
2 2 =2 | 2 )

ERE  MERM m pe MERM

rA€ Uy — HEONPeAeneHHoCTb aTTecToBaHHOU Macchl nsounaHaTta B AOC;
M~rym — aTTecToBaHHaa macca usoumaHata B AOC;

S(Mpg) — CcTaHAapTHOE OTKNOHEHWe cpedHen Maccehl, MoMy4YeHHOW Ha OCHOBE Pe3yribTaToB NOBTOPHbIX
N3IMePEHNN;
Mpg — CpeaHAa Macca nsounaHaTta, onpeaenieHHas npn aHanmse.

[TocnegHuUm 4YneHom B oopmMyrne, npeacTtaBnsrowmm cobomn HeonpeaeneHHOCTb, OOYCNOBNEHHYIO 3HA-
YAMBIM CUCTEMATUYECKUM CMELLEHNEM 3HAYEHNA NBMEePEHHOW MaccChl OT aTTECTOBAHHOMO 3HaYEHUS, MOXKHO
npeHebpeyb, ecnu

a) CMelleHne CTaTUCTUYECKN He3HaYUMO NP YpOoBHE AOBEPUTENBHOU BEPOATHOCTU 95 %;

b) BBeadeHa nonpaska Ha cMelleHue.

Ecnn AOC HeT B Hanuyuu, TO crneagyeT UCNONb3OoBaTb MaTepuan HauBbICWLEro MeTponorm4yeckoro
KadyecTBa.

11.3.3.4 HekoppekTupyemada Macca aHanura

HeonpeaeneHHOCTb HEKOPPEKTUPYEMOWN MacChl coeanHeHns1 0bycnoBneHa:

a) HeonpeaeneHHOCTbLIO KOHUEHTpauun coeaAUuHEeHUs1 B UCNOMNb3yeMbIX cTaHOapTHLIX pacTBopax;

b) HecooTBeTCTBMEM rpagyNpPOBOYHON PYHKLNN;

C) ApendOoM BbIXOOQHOIro CUrHana geTtekropa Mexay rpagynpoBKamMu;

d) NpeunsMoHHOCTLIO aHanmaa;

e) CenekTUBHOCTLIO XpoMaTorpamueckon CUCTEMBI.

11.3.3.5 CrtaHgapTHbIe pacTBOpPL

HeonpegeneHHOCTb cogepXXaHUa nsoumMaHaTa B UCNONb3yeMbIX CTaHOAaPTHBIX pacTBOpax 3aBUCUT OT
TUNa cTaHOapPTHOro pacTBopa.

[ns cTaHOapTHBIX PacTBOPOB B TONyone WUnn aueToHUTpUNe HeonpeaeneHHoCTb DYAEeT COCTOATL U3
cregyoLlmx BKNagos:

- HeonpeaeneHHoCT! YUCTOTbI usounaHata up,,, N3BECTHOMN M3 CONPOBOAUTENBHOWU OOKYMeEHTaL W
N3rOTOBUTENS, Kak NpaBuUno, NpeacTaBNAeMon Kak MUHUMAaTlbHbIN YPOBEHb YANCTOThI, P, Hanpumep

12
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- P =99 %, oTHOCUTEeNbHaA HeonpeaeneHHOCTb, 0OYCNoBNeHHasa Hann4ynem npuMmecen, sagaBsaemMad
kak (100 — P) %, nnu

- P >99 %, oTHOCUTEeNbHAaA HeonpeaeneHHOCTb, OUeHUBaeMas B NpeanonoXXeHnn paBHOMEPHOMo pac-
npegeneHunsd, no ggopmyne

42 = (100 P’ (9)
pur 19 )

- HeonpeaeneHHOCTN B3BeLUMBaAHMN BELLECTB U paCcTBOPOB, T. €. NOrpeLllHOCTU UCNOMb3yeMbIX BECOB
uweigh'
[1pn nonyvyeHUn pesynbTaToB NO PA3HOCTU B3BELWWMBaAHWW BKNaad HeonpeaeneHHOCTU pe3ynbTaTa B3Be-
LLUMBaHUA, KaK NpaBuno, BEIYUCAOT No popmMyne

2 A2
Uneigh = pal’ (10)

rAe Uy, — MOrPeLuHoOCTb UCMOMb3YEeMbIX BECOB.

Ecnu meToa, ycTaHOBNEHHbIN HACTOALMM CTaHAapTOM, MPUMEHSOT AN onpeaeneHna apyrmx coean-
HEeHU, KpOMe U30LIMaHaToB, TO KOHLeHTpaLUuMsa n3ounaHaTa B UCNOMb3yeMbIX peakTuBax U ee Heonpeaenex-
HOCTb [OOMKHbI ObITb YCTAHOBMEHbI WM WCMOSb30BaHbI MNPU OLEHKe HeonpeaeneHHOCTU, OMNUCaHHOW B
HacTosdALWEeM NMoANyHKTe.

11.3.3.6 HecooTBeTCTBME rPaaynpoBOYHOU PYHKLUN

HeonpeaeneHHOCTb, OOYCNOBNEHHYO HECOOTBETCTBUEM rPaayUpoOBOYHON PYHKUMN, BBIMUCNAOT AN
KOHLEHTpaLun (COOTBETCTBYIOLLEN Macce U3oLmnaHaTa, oTObpaHHOro npu npeaernbHoOM 3Ha4YeH1UM) No OTKNO-
HEHUAM OT rpagynpoBOYHOU PYHKLUUK, NONYYEeHHOU MeTOA0M HauMeHbLUMX KBagpaToB Ans NMUMHenHOM per-
peccuun, geneHHbIM Ha KOHLUEeHTpauuio B CTaHQapTHOM pacTBope, No popmyne

2
2 (mregr_mstd) 2 (11)

LOF — 2 P
M stqy

U

rA€ Mgy, — MaccaunsolmnaHaTa, Bbl4UCIeHHas Mo ypaBHEHUIO TMHENHON perpecci, Npu ypoBHE KOHLEHTpa-
LI cTaHOQapTHOro pacTtBopa, Hanbornee TOYHO COOTBETCTBYHOLLEM Macce nsoumaHarta B npobe
npu NnpeaenbHOM 3Ha4YEeHUU KOHUEHTPaLUNK;
m4 — Macca nsoumaHara, NPUCYTCTBYIOLLEro B COOTBETCTBYIOLLEM CTaHAApTHOM pacTBOpPE;
0 — OTHOCUTENbHAaA PasHOCTb ANA 3a4aHHOro YPOBHSI MacCOBOWN KOHLEHTpaLMu.

[TpumeyaHune— HecooTBeTCTBME IPaAYyMPOBOYHON XapaKTEepPUCTUKM DyaeT BHOCUTb BKINaA B HeonpeaeneH-
HOCTb, OOYCNOBMEHHYIO HEMNONMHOTOW 3KCTPAKUUM UMK peakuumn, ecnm 3pHEeKTMBHOCTb PeakUNWU/3KCTPaKLMKN 3HAYNTENBHO
oTnun4aetcsi o1 1. B aTom cnyvae He3aBMCcKMmMO OT TOro, Obina nm BBeAeHa NonpaBKa Ha HEMOMNMHOTY peakUUW/9KCTPaKLUWKN, He-
onpeaeneHHoCTb, 00YCNOBNEHHYI0 HECOOTBETCTBUEM MPAAYUPOBOYHOW XapaKTePUCTUKUN, HE CIeayeT yYUTbIBaTh NPU OLIEH-
Ke HeonpeaeneHHOCTH.

11.3.3.7 [dpend BbIXOQHOTO CUrHana aeTekropa
HeonpeaeneHHocTb, 0bycnoBneHHyo ApeddOoM BbIXOQHOrO cUrHana getektopa Dy, OoLEHMBaT Ha
OCHOBE OTHOCUTENbHLIX pPa3HOCTEN BLIXOAHLIX CUrHaNoB MeXay nocneaoBaTenbHbIMU rpaaynpoBKamMm no

dopmyne

2 = (=)’ (12)
R 12 F'n =Tn -1 ?
2z

rae r, — BbIXOAHOW cUrHan getekropa ANns ctaHgapTHOro pactsopa, Haubonee TOMHO COOTBETCTBYOLLNIA
Macce nsoumaHaTta nNpu ero npeaeribHoOM coaepXXaHum B npobe;
N — 4YUCIO NMOBTOPHbLIX aHaNU30B.

11.3.3.8 [peuyn3anoHHOCTb aHanmsa

HeonpeaeneHHoOCTb, 0BYCNOBNEHHYO (HEQOCTAaTOUYHON) NPELM3NOHHOCTBIO aHanua3a Uy OLUEeHUBaloT
npoBeAeHneM aHannsa ctaHAapTHbIX PacTBOPOB O4HOIo U TOTO XKe cocTaBa B yCNoBUaAX nosTopaAemMocTu. MNpu
3TOM NPOBOAAT HE MeHee LLIEeCTX NOBTOPHbLIX aHan13oB. HeonpeaeneHHOCTb BLIMUCAAIOT Mo popmyne

42 = Sana (13)
r r2
13
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€ S,n, — CTaHAapTHOE OTKIIOHEHWE BbIXOAHbIX CUrHAMNoB MNpu NOBTOPHBIX aHannaax;
r— cpejHee 3Ha4vYeHue BbIXOAHOro curHana.

[Tpn oueHKe HeonpeaeneHHOCTU AaHHbIA BKMaa y)Ke BKHYEeH BO BKMaAbl B HeonpeaerneHHOCTb Npw
onpeaeneHnn apPeKkTUBHOCTU aecopbLunm, NO3TOMY HET HEODXOAMMOCTM ero y4nThbiBaTb.

11.3.3.9 CenekTUBHOCTb aHanumsa

Mcnonb3yemasi cuctema pasgeneHus (konoHka ans BOXX, rpagneHTHasa nporpamma) AoimkHa ObITh
ONTUMU3NPOBaHaA ANA CBeAeHUA K MUHUMYMY HeonpeaeneHHocTU, obycnoBfeHHON (He3aMe4yeHHbIM)
COBMECTHbIM 3TtIopoBaHNEM NoTeHUMaNbHbIX MeLlatoLLIMX BELLECTB.

PaspeweHune ncnonbsyemon BOXX cuctembl R BEIMUCTIAOT NO popmyne

oo AL (14)
085(wg + w;)

rae Af. — pa3HOCTb BpeMeHU yaepXXMBaHUS aHanuta n MeLlaroLLero BellecTsa, C;
Wg — LUMPUHA N1Ka nsoLnaHaTta Ha NnomnyBsbIcoTe, C; MHAEeKC B oTHOCUTCA K n3oLumaHarTy;
W, — LMpUHa Nvka Mellarwero BewecTsa Ha MomnyBbICOTE, C; UHAEKC | OTHOCUTCS K MellaloLemMy
BELLIECTBY.

PaspewieHne R aomkHo bbiTh bonblue 1. B 3ToM cnydyae makcumarnbHast HeonpeaeneHHOCTb, 00yCcnoB-
NeHHass COBMECTHbLIM aroupoBaHnem, coctaBnseT 2,5 %. TUnnyvHelM BKNag B HeonpeaeneHHOCTb COCTaBUT
+ 0,7 %.

11.3.3.10 CymMmmapHaa HeonpeaeneHHOCTbL U3MepeHUsa Macchl M3oLnaHaTa

[lpnBeadeHHble Bblille BKMadbl B HeonpeaeneHHOCTb 00beaMHSAT, U HeonpeaeneHHOCTbL U3MepeHuns
Macchl coeguHeHna u(m, . ..) (UCKNovaa HeonpegeneHHoCTb, 00YCNOBNEeHHYIO HegoCTaTOMHON NPeLn3nNOoH-
HOCTbI0) BBIYUCTIAIOT NO popMyne

2 2
U™(Manal) _ Ustd +u? 1yt +uy? (15)
2 2 L OF Dr sel’
Manal Mstq

rae Uge — HeornpeaeneHHoCTb CeneKkTUBHOCTN aHanuaa.

11.3.3.11 CymmapHasa HeonpeaeneHHoCTb NU3MepeHnsi Macchbl U30LMaHATOB B npobe

Bknagbl B HeonpegeneHHocTb, npueedgeHHble B 11.3.3.4—11.3.3.8 n B 11.3.3.10, oO6beguHAIOT, U
HeonpeaeneHHOCTb N3MepeHnsa Macchbl coeaguHeHusa B nNpobe Bosayxa u(Mg,m) BBIMUCNAIOT No bopMyne

2
Uz(msam) _ urz("vnemal) N UERE | (16)

2 2 2
Mgam Manal ERE

11.3.4 Macca coegUHeHUA B XONOCTON npobe

Maccy nsouunaHaTta B Xonocton npobe mg onpeAensatoT nposegeHneM aHanmsa paga XonocTbix npobd B
YCNOBUAX NMOBTOPAEMOCTU, HECDXOAMMO NPOBECTU HE MEHee LLIEeCTU NMOBTOPHLIX aHannM3oB. Heonpeaenek-
HOCTb BbIMUCMIAOT C MCNONb30BaHMEM YITIOBOro KoapduumeHTa rpagynpoBOYHON PYHKLMIK, SKCTPanonmupo-
BAHHOM B TOYKY, COOTBETCTBYIOLLYIO YPOBHIO CUrHaNa XonocTtoun npobel, no gopmyne
_ SBL (17)

J

u2(mg, ) p
BL

rage Sg; — CTaHOapTHOE OTKIOHEeHWe pe3yNbTaToB NOBTOPHbLIX aHanM30B XONOCThIX NPob, OLeHeHHoe Mo n
aHanmsam:

bg; — YrnoBoU KO3 PULINEHT rpagynpoBOYHOrO rpadpunKka, SKCTPanoIMpoBaHHOMO K YPOBHH XOOCThIX
NnoKasaHWN;

T — YHAUCHO NOBTOPHbBIX aHAITN30B.

Ecnu curHan XonocToro onbiTa B TPU pasa MeHbLUE YPOBHSA LUYMOB AeTeKkTopa npu BpeMeHu yaepX1Ba-
HUA n3oLUMaHaTa, TO YPOBEHb CUrHana XONoCTOoro onbita U ero HeonpegeneHHoCTb crneayeT BblYUCTIATL Ha
OCHOBE YPOBHSA LUYMOB JeTeKTopa C MCNOoMb3oBaHUEM KoadrdpuumeHTa rpagynpoBovYHON PYyHKLMN, SKCTpano-
NUPOBaHHOM K HYNeBOMY YPOBHIO BbIXOAHOIO CUrHana, B nNpeanonoXeHnn o ero paBHOMeEpHOM pacnpeaene-
HUW NO PopMYyNaMm:
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_ 3y 18

MpL 2, (18)

5 _9rf (19)
u“(mgy ) BETE

rAe ro — YPOBEeHb LLUYMOB;
by — YrnoBoun KO3 UUNEHT rpagynpoBOYHON PYHKLIMN NPU HYNEBOM YPOBHE BbIXOQHOMo curHana.

11.3.5 MexnabopaTtopHble BKNaabl B HeonpeaeneHHOCTb

BO3MOXHO OTCTYNNeHUe OT YCTaHOBMNEHHOW npoueaypbl NpoBedeHNs aHanumsa, onucaHHOro B HacTos-
LLieM cTaHgapTe, Npu NPUMEHeHNU ero B pasnuyHbix nadbopatopusix. OkoHYaTenbHas oLeHKa A0NCNHUTENbHBIX
BKIMaAoB B HeonpeaeneHHOCTb MOXKEeT ObiTb onpeaeneHa KoNMMYeCcTBEHHO NPOoBeAEHNUEM MeX1abopaTopHbIX
CrMNYeHn, OXBaTbIBAKOLLNX:

- BCHO npoLleaypy usmepeHuin, Bknodas otbop npood;

- aHanMTU4ecKyro YacTb npoueaypbl UamMepeHUu.

MexxnadbopaTopHble CrMYeHnst AOMKHbI ObITb opraHnsoBaHbl B cooTBeTCTBUN ¢ MCO 5725-2 ¢ ncnornb-
30BaHMeM 0bpasLoB AOCTATOUMHON FOMOreHHOCTM ANnga obecneyeHns Toro, YTobbl BKNaa B MeXXnabopaTopHYIo
HeonpeaeneHHoCTb, 0OYCNOBNEHHBLIN HEFTOMOTeHHOCTLIO, ObINT HEe3HaYUTEeNbHbIM. Ha npakTuke, Kak npasmno,
0OCTaToOYHO, YTODLI HeonpeaeneHHoCTb U3-3a HeroMoreHHoCTH obina < 2 %.

11.3.6 CymMmapHasa HeonpeaeneHHoOCTb

CymMmapHyto HeornpeaeneHHOCTb USMepeHna cogepXaHua coeanHeHus B npobe Bosayxa u. (C..) nosny-
yalT 00beAMHEHNEM BKITAAOB B HEONPeaeneHHOCTh, BblMMCNEHHBIX No popmynam (6), (14), (18) n (19), npu-
baBnas (Npy HeOHBXOAMMOCTIN) MeXNabopaTopHYIO HeonpeaeneHHOCTb, No popMyne

ug(cm) = uz(msam) + uz(mBL) + uz(vsam, SPT) T utzﬂ:- (20)

rae U, — MexxnabopaTopHbI BKNag B HeonpeaeneHHOCTb.

11.3.7 PacwupeHHaa HeonpeaeneHHOCTb

PaclumpeHHyo HeonpeaeneHHOCTb U3MepeHUn cogepkaHmsa nsoumaHata C npu ypoBHe A0BepUTenb-
HOW BepoATHOCTN 95 % nony4atoT ymHoxeHnem u.(C,..) Ha KoadPULMEHT oxBaTa 2.

11.3.8 HeonpeaeneHHOCTbL UCXOAA U3 3HAYEHUUN KpUTepueB

ObbeanHeHne HeonpeaeneHHOCTEeN, YCTAHOBIMEHHbBIX ANS MeTponorMdyecknux xapakrepuctuk (11.2),
npuBedeT K Hauxyawemy cnydaro. ['lonydyeHHas cyMmmMapHas OTHOCUTenbHaa HeonpeaeneHHOCTb, BbIYUCTIEH-
Hada no 11.3.6, byaet coctaBnaATb okoNo 10 %. PacwnperHaa HeonpeaeneHHocTb — 20 %.
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[MpnnoxeHne A
(cnpaBo4HoOe€)

MeTponoruniyeckme XxapakTepucTukin

A.1 OueHKM HeonpeaeneHHOCTHU NO NUTepaTypPHbIM UCTOYHUKAM

[1aHHblE NO BKNagam B HEONMPEAENEHHOCTb, MPMBEAEHHbIE B Tabnuue A.1, B3sITbl U3 NUTEPATYPHLIX NUCTOYHUKOB,
Nony4YeHbl NpyU Banugaumm mMetoaa, yCTaHOBMEHHOro HaCTOAWMM CTAHAAPTOM, U MO pe3yNbTatam OLEHOK.

Tabnwuwya A.1— Bknagbl B HeonpeaeneHHOCTb

BenuynHa (xapaktepucTtuka), BHOCALLAA BKNaa B HeonpeaeneHHoOCTh, .
o KommeHTapuu
HeonpeaeneHHOCTb 7
Ob6bem npobbl 4 [ns npobbl BO3ayxa, oTOBpPaAHHOW B TEYeHUe
15 MuH Npm pacxoae 1 n/MuH
Pacxod npu otbope Npod — KanmbpoBKa 2 MHCTpyKuMM no kannbposke npubdopa
Pa3bpoc pacxoga npu otbope npodbl OueHka
Bpems oTbopa npob 0,2 —
TemnepaTtypa Bo Bpems otbopa npob 1 OueHka
[laBneHue Bo Bpems oTbopa npob 1 OueHka
Macca aHanuta (B3BelWMBaHNE) 3 CopepXaHne amMumHa B CTaHOAPTHLIX PacTBO-
Macca aHanuTta (no pe3ynbrtaram aHanuaa c 11 pax, onpeaeneHHoe nyTemMm B3BELWMBaHUSA COeau-
ncrons3osaHnem XJ11) HeHnn. CoaepxXaHme amMmmHounsoumaHara, orpe-
neneHHoe metoaom KX ¢ XJ1
CTabunbHOCTbL aHaANUTa BO BPEMS XpPaHEHUS [Tpenebpexmmo Cwm. [13], [14] n [15]
Mana
ISP PEKTUBHOCTb PeakUNW/3KCTPaKUnn 6 OueHKa, JaHHbIX HET
Macca amMMHOB B CTaHOAPTHLIX pacTBopax 1 CopepXaHne amMumHa B CTaHOAPTHLIX PacTBO-
(onpegeneHHas Nnytem B3BELWLWMBAHUS) pax, onpeaeneHHoe nyTemMm B3BELWLMBAHUSA COeaN-
Macca amumHoOM3ouMaHaToB B CTaHOAPTHbIX 10 HeHnNn. CoaepxXaHne amMmmHounsoumaHara, orpe-
pacTBopax (onpegeneHHas no pesynbraram aHa- neneHHoe metogom KX ¢ XJ11, [16]
nu3sa ¢ ncnone3oannem XJ1)
HecooTBeTCcTBME TpagynpoBOYHON XapakTe- 1 —
PUCTUKN
Hpend BbIXOAHOrO curHana B npomexyTtkax| [lpeHebpexmnmo [TonpaBka Ha apend npnbopa BBeAEHA C UC-
MeXay rpagympoBKkamm Mana NoNb30BaHNEM BHYTPEHHUX cTaHgapToB [6], [17]
[Tpeyn3noHHOCTb aHanNMTUYECKOW npoueaypsol 2z —
CeneKkTMBHOCTb [TpeHebpexnumo Mcnonb3oBaHme metoaa KX-MC obecneunBa-
Mana €T BbICOKOCENEKTUBHOE onpeaeneHmne
YpOBEHb XONOCTbIX MOKa3aHnn [Tpenebpexmmo —
Mana
MexnabopaTopHble Bapnaummn 10 OueHKa, JaHHbIX HET

A.2 CymmapHasa HeonpeneneHHOCTb

OueHka cyMmmapHOW HeonpeaeneHHOCTU MacCoOBOW KOHUEHTpauunm ammHa coctaeut 12 %. OueHka cymmapHou
HeonpeaeneHHOCTN MacCOBOU KOHLUEHTPpaUuMmMm ammHonsoumaHarta coctasut 16 %.

A.3 PacwuvpeHHana HeonpeneneHHOCTb

[Tpn KoadhPuumeHTe oxBara 2 pacluMpeHHas HeonpeaeneHHOCTb NPU onpeaeneHnn cogepXaHusa aMmmHOB COCTa-
BUT 24 %, amnHomnsoymanatoB — 32 %. B atom cnyvyae byaeTt AONONHUTENBHLIN BKNAa4 B HEONPEAENEHHOCTb (40 TeX
Nop, NOKa €ro He y4nTbIBatoT), CBA3aHHbIN C 3P MEKTUBHOCTBIO YNABNMBAHUSA, €CITU HEOBXOAMMO YNaBMUBAHUE B COOTBET-
CTBUU C ycrnoBusimun otbopa npob.
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LINH

[MpnnoxeHve B
(cnpaBo4HOe€)

[TpumMepbl

B.1 NMpumep 1. CTaHaapTHBLIN pacTBOpP

Cm. pucyHok B.1.

IPDI-DBA —A
d,-MDI-DBA —A_

d,-TDI-DBA

MDI-DBA —N\—
d,-HDI-DBA — A
HDI-DBA —~A—
MAI-ET-DBA —A-_

M TAL-ET-DBA
A HAETDBA

M 4, mDAET

MDA-ET

TDA-ET

N d,HDAET
PhI-DBA
I | S PIC-DBA
N Ficopea
— N 4, mcoDBA

A MicDBA
N _\cADBA

1
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IlumsoumaHaThl

AMWHOU3OUMAHATDI

AMWHBI

MoHousoumaHaThbl

—,_Jl_NL mf/z = 156
_A_—-_—J\f\_a\M_-u\_ miz =130

T TTT[TTTT[TTTT T T T T ™
5 10 15 X

X — Bpemsa yaepxuBaHuns fr, MUH

[Tpn™MeyaHun e— bbin BbIOpaH pexum perncrpaumm MOHOB ANs 22 pasnuyHbiX MOnekynsipHbix noHos [MH]™ w

NOHOB C OTHOLWEHNAMN Macchkl K 3apsagy m/z= 130 n 156 a. e. M. COOTBETCTBEHHO. BbiCOTa NMKOB YCNOBHO NPUHATA 3a
100 % (B NpoOn3BONBHOM MacLliTade).

PucyHok B.1 — XX-MC xpomatorpamma pacrteopa, cogepxawero 0,15 mkr/mn pasnnyHbix AbA-npon3BogHbIX nsouna-
HaToB, I T-I1BbA-npon3BoaHbIX aMmnHon3zoumnaHaTtoB U 3 T-NPpon3BoaHbIX aMUHOB

B.2 lNpumep 2. Ceapka meTannmyeckmx nMMCToB, NOKPbITLIX 1Y, ncnonb3iyembiX B KOHCTPYKUMUWN aBTOMa-

[Mpoba Bo3gyxa Gblna oTobpaHa B aBTOPEMOHTHOW MacTEPCKOW BO BPEMS CBAPKX METanNMYEeCKUM SIEKTPOJOM B

cpeae rasa MeTannnyecknx nucToB, NokpbIThIX [TY. OTOop npod npoBoannm Ha pacctosHum 20 cm OT MecTa CBapKU B
TevyeHune 2 MUH npun pacxoae 1 n/mMmuH.

B npobe Bo3gyxa 6binn obHapyXeHbl cneaywme n3ounaHartsl, aMMHON3OUMAHATbl U aMUHbI (CM. PUCYHOK B.2):
- naoumnaHosas kucnota (ICA);

- metunusoumanat (MIC);
- henmnnmusouymanat (Phl):
- 2,6-Tonyongunaoumnanart (TDI);

700 MKr/m*:
67 MKI/M°:

11 MKI/M®:
120 MKr/m®:
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- 2.4-TDI: 190 MKI/M>;

- 2,6-TtonyonamuHonsounanart (TAI): 540 MKr/m3;

- 2,4-(TAI): 390 MKr/m>;

- 4,2-(TAl): 820 MKr/m>;

- 2,6-tonyongnamuH (TDA): 67 MKr/M>;

- 2,4-TDA: 270 MKr/m>.
TDA

TAI
MIC ’\
ICA TDI
2 6 10 14 X

X — BpemMsA yaep>XXuBaHus {n, MUH

BeicoTta nukos ycnosHo npuHsaTa 3a 100 % (B npoussonbHOM maclutabe).

Pucynok B.2 — XX-MC xpomaTtorpamma, nony4eHHasi B pexmme perncrpaumm nabpaHHbiXx MOHOB, Ans npobbl BO3ayXa,
ONMMcaHHoON B nNpumepe 2

B.3 lNMpumep 3. Ceapka TpyO, nokpbITbIX 1Y

[Tpoba Bo3ayxa 6bina oTobpaHa Ha OTKPLITOM BO3[yXe BO BPEMS CBAPKU TPYD LEHTPannM30BaHHOIO TENNocHabxe-
HUA, NOKPbLITBLIX NeHononuypetaHom Ha ocHoBe MDI. [1Be TpyObl Bbinn COeAnHEHBI APYT C APYIOM, U C KOHLA KaXXa0Wn TPY-
Obl anuHon npubnunantensHo 20 cMm nepea CBAPKOW ObINO CHATO NeHononuypetaHoBoe nokpbiTne. [lpoba b6bina
oTobpaHa Ha paccTtosaHnn 20—40 cm oT mecTa cBapkn BOMM3n 30HbI AblXaHus paboTHUKA.

B npobe Bo3ayxa 6einm obHapyXeHbl crneaywme naoumnaHartbl, aMMHON30OUMAHATLl U aMUHBbI (CM. PUCYHOK B.3):

- naoumaHosasi kmcnota (ICA); 870 MKIr/Mm3;
- metununsoumnanat (MIC): 42 MKr/m>;
- hennnmusoymanart (Phl); 42 MKr/m>;
- 4 4'-metuneHgunchenmnngunnioumnadar (4,4-MDI); 1100 MKr/m°;
- 2,4"- MDI: 260 MKr/m>;
- Tpuumknudeckuii MDI: 3 MKr/m3;
- metnnengndernngnammid (MDA): 120 MKr/m>;
- metTunengndeHnnammuonsoumanat (MAI): 720 MKr/m3.

18
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Y
1200
800
400
1 2 3 4 5 6 7 8

Y — C, NII{F/NIS; 1T — n3oumnanosas kucnora (ICA); 2 — metnnusoumadat (MIC); 3 — penunmusouunanar (Phl); 4 — metunengndpeHmnnan-
amuH (MDA);, & — metunengudpeHnnamuHounsoumaHar (MAIl), 6 — 4 4-metunengnpeHunauusoumnadar (4,4-MDI);, 7 — 2,4~-MDlI;
8 — Tpuumknuvecknn MDI;

— 05 MAacCOBOWU KOHLLEHTPAaL UKW COeAUHEHNSA, OTODPAHHOIO B UMIMUHXKEPE;
B — 10ona MmaccoBOU KOHUESHTpaAUWKU COeAUHEHUA, OTODPAHHOIo Ha PUNBTPE N3 CTEKITOBONOKHA.

PUCYHOK B.3 — MaccoBasi KOHUEeHTpauus M3oumMaHaToB, aMMHOM30UMAHATOB 1 aMUMHOB, C, B Npobe BO3ayXa C yKazaHneM
OONMU MacCoOBOW KOHLUEHTpaUUn, NPUXoasilencs Ha UMNUHXEP N PUNbTP

B.4 Npumep 4. Macc-cnekTpbl T-npon3BogHbIX aMmuHOB, 3T-IlBA-Npon3BoAHbLIX AMWHOU3OLMAHATOB M
OBA-npon3BogHbLIX N30LMNAHATOB

C NOMOLWBIO MaCC-CNEKTPOMETPUN MOXKET DbITb NONyvYeHa BaXHasi MIHQOpPMaUnst 0 COEAUHEHUSIX, NMPUCYTCTBYIO-
KX B npobe. aeHTndurkaums npon3BogHbIX BO3MOXHA brnarogaps Hanmunio ombnmnoTekn CNeKTPOoB AN XapakTepucTu-
yeckux dparmeHtoB monekyn. Ons JBA-npou3BogHbIX TUNUYHO obpasoBaHWe MONeKynApHbiX noHoB [MH]™ w
3apsikeHHbIx yactuy [(DBAYH]™ (m/z = 130), [(DBAYCO]™ (m/z = 156), [MH-129]* n [MNa]™.

Nnst 3T-Npoun3BoAHbIX aMUHOB TUMWYHO oBpasoBaHne monekynsipHbix nonos [MH]™, [MNa]*, [M-46]T n [M-92]*.

Nnsa 3T-ABA-Npon3BOAHBIX aMUHOM3OLMaHaToB TUNMYHO obpasoBaHne MonekynsipHbix noHos [MH]T, [MNa]™,

[M-46]*, [M-129]*, [(DBA)H]* (m/z = 130) u [(DBA)CO]* (m/z = 156) (cM. pucyHok B.4).
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Y
00 2152
283.3
169,2
261.3
0
150 200 250 X
A
Y
2984
100
156,2
130.3
344 4
366,4
2152
169,2
0
150 250 350 X
B
Y
298 4
100
130,2
4275
4495
156,2
0 X
150 250 350 450
C

X — m/z; Y — OTHOCUTENbHAA UHTEHCUBHOCTL, %

PucyHok B.4 — Macc-cnektpbl € yKa3aHWEM OTHOCUTENbHOW WHTEHCMBHOCTM ans 3 T-npowuasogHoro HAD (A),
IT-IABbA-nponasogHoro HAI (B) n IbA-npounasogHoro HDI (C), nony4veHHble METOAOM XUOKOCTHOM XpomaTtorpadpum c
NCNONb30BaAHNEM MACC-CNEKTPOMETPUYECKOIO AETEKTOPA C 3NEKTPOCNpeEEM
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Mpnnoxenvne OA
(cnpaBo4HOe€)

CBegeHuA 0 COOTBETCTBUMU CCbINTOYHbLIX MeXAYHapoAHbIX CTaHAAPTOB CCbINTOYHBLIM HaLuUOHaNbHbLIM
ctaHaapTtam Poccunckoun ®epgepauunn

Tadbnwua OA.1

OBo3HAYEeHUE CChITOYHOroO CTteneHb
MEXAYHAPOOHOro ctaHgapra COOTBETCTBUA

OBo3Ha4YEeHNEe U HAaMMEHOBaHUE COOTBETCTBYHOLWLEro HaunoOHarbHOIo

cTaHaapTa

NCO 16200-1.2001 IDT

[OCT

P CO 16200-1—2007 «KavecTBO BO3ayxa paboyen 30HbI.

O160p Npob NeTy4umnx opraHNYECKUX COegNHEHNN C NMocneayouen ae-
copbumen pacTtBopuTenemMm u rasoxpomartorpaduyeckum aHanm3aom.

YacTb 1.

OT160p NPoH METOAOM MPOKAYKN»

NCO 5725-2:1994 IDT

[OCT

P NCO 5725-2—2002 « ToyHOCTb (NpaBuiibHOCTb U NPeLUn3n-

OHHOCTb) METOAOB U pe3ynbTaToB namepeHun. Hactb 2. OCHOBHOW
MeTo4 ornpegerneHns rnoBTOPAEeMOCTM U BOCMPOU3BOAMMOCTU CTaH-
0ApTHOIro MeToaa N3MepPEHUN»

DT — MaeHTUYHbIE CTaHOAPTHI.

[TpumeyaHune—B HacToswen Tabnuue ncnonb3oBaHbl cnegytowme yernoBHble 0603HaYEeHNs CTENEHN CO-
OTBETCTBUA CTAHOAPTOB:
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KntoyeBble crnoBa: Bo3ayx pabo4el 30Hbl, 0TOOP Npob, aHann3, asoTopraHn4eckne coeguHeHus, MeToa XXua-

KOCTHOWM XpomaTtorpadunn n macc-cnekTpoMeTpuun, onpeaeneHne aMmMHOB U aMUHOU3OLMaHaToB, AUOyTUN-
aMWUHOBbIE N 3TUNXNopdopMMaTHbIe NPOU3BOAHbLIE
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