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27 nekabpsa 2002 r. Ne 184-®3 «O TexHU4YecKOM perynmpoBaHiun», a npaBuna npMMeHeHuns HauMoHanbHbIX
ctaHgapToB Poccumnckon ®egepaumm — OCT P 1.0 — 2004 «CtaHpgapTtusauyna B Poccunckon ®egepann.
OCHOBHbIE NONMOXEHUA»
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2 BHECEH TexHuyeckum komuteToM no ctaHaaptTmsaumm TK 457 «KadecTtBo Bosgyxa»
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4 Hactoawun ctaHgapT naeHTudeH mexxayHapoagHomy ctaHgapty MCO 16000-3:2001 «Bo3gyx 3aMKHY-
ThiX NoMeleHnn. Hacts 3. OnpeaeneHue cogepxxaHms oopmanbaernga n gpyrnx KapdboHUnbHbIX coeanHe-
HUN. MeToa aktmeHoro otbopanpodb» (1ISO 16000-3:2001 «Indoorair — Part3: Determination of formaldehyde
and other carbonyl compounds — Active sampling method»).

[Tpy NnpMMeHeHUN HACTOALLEro ctaHaapTa pekoMmeHayeTCs UCMNONb30BaTh BMECTO CChINTOYHBIX MeXayHa-
POAHLIX CTaHOAPTOB COOTBETCTBYOLWME UM HaUWUOHaNbHbIe cTaHAapThl, CBedeHUA O KOTOPbIX NMpuBedeHbl B
OONONMHUTENBbHOM NpunoxeHun C

5 BBEAEH BI'NEPBbIE

VIHipbopmMmayuss o6 UBMEHEeHUSX K HacmosweMy cmaHoapmy rnybnuKkyemcs 8 eXe200H0 u3oasaeMoM
UHpOPpMaUUOHHOM YKazamerne «HalyuoHalbHbIe cmaHOapmabi», a mekecm UaMeHeHUU U rornpasoK — 8 eXXKeMe-
CAYHO U30asaeMbiX UHPOPMaUUOHHbLIX yKazamensx « HayuoHanbHbele cmaHOoapmely. B criydyae nepecmompa
(3aMeHbl) Ui OMMeHbI Hacmosauw,e20 cmaHOapma coomeemcemesyrouiee yeeoomreHue byoem ornybnukosaHo
8 eXKeMeCsI4HO U30asaeMoM UHpopMaylUOHHOM yKkazamerne «HayuoHarnbHbie cmaHOapmbly. Coomeemcmaeay-
rowas UHgbopmayus, yeeooMIieHUe U meKkcmaei pa3Melaromcs makxe 8 UHpopMalyUoHHOU cucmeme obuieao
ronb308aHuUss — Ha ogulyuanbHOM calime PedepallbHO20 a2eHmemea rno mexHU4ecKoMy pea2yrnupogaHuro U
MempoJsioauu 8 cemu MIHmepHem
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BBenoeHue

HacToawmn ctaHaapT NPUMEHSAIOT NPWU aHanuM3e BO3ayXa 3aMKHYTbIX NMoMeLleHUn npn otbope npob
cornacHo NCO 16000-2. CtaHaapT NpUMeHAT NpKU onpeaeneHnn coaepXxaHua gopmMmanbaernga U apyrux
KapbOoHUNbHBLIX coeguHeHnn. CTaHaapT ObIN NpoBepeH B oTHoweHun 14 anbaernaoB 1 keToHoB. Popmanbie-
"MA NpeactaBnseT cobon npoctenlee KapoboHUNbHOE coeauHeEHNe, COCTOosLLIEE N3 OQHOMO aTtoMa yrnepoaa,
OQHOro aToMa Kncnopogan aoByx aToMoB Bogopoaa. B ynctom Buae B MOHOMONEKYNMAPHOM COCTOAHUN 3TO Dec-
LIBETHBLIW, C PE3KMM 3anaxom, XMMUYeCKN akTUBHbLIN ra3. PopmMmanbaerngnpuMeHsitoT Npu Npon3BoacTBe Kapba-
MigodopMansbaerMgHbiX NONUMMepoB, KneeB U U3ONALUUOHHBLIX neHomaTepuanoB. OCHOBHLIM UCTOYHUKOM
bopmMmanbaernga B Bo3ayxe 3aMKHYThIX MOMELLEHUN ABNSETCH ero BblaeneHne apeBecHO-CTPYXeUYHbIMU NNun-
TaMn N N3ONSALMOHHBIMU MaTepuranamMmim, NPUMeHAEMbIMN NPU CTPOUTENLCTBE.

OTO0p Npob Ana onpeaeneHnUs cogepxaHna dopmanbaeriaa npoBOAAT NyTEM NPOKaYKM BO3agyxa Yepes
XUMUYECKN aKTUBHYIO cpeay, YTO NPUBOANT K 0Opa3oBaHUIo NPOU3BOAHOIO coeaAnHeHns ¢ bonee HU3KUM OaB-
neHnem napa, kKotopoe bonee apPeKTUBHO yaePKMUBAETCH B NPOOOOTOOPHOM YCTPOUCTBE U MOXET ObITh Nerye
npoaHanusnposaHo. B HacTodaweM cTaHgapTe yCcTaHOBMNeHa MeToguka onpeaeneHna goopmMmansgernga n gpy-
rMX KapOOHUMNBbHBLIX COeAUHEHWA, B OCHOBE KOTOPOW NEXNUT peakuma 3Tux coegnHeHnia ¢ 2,4-anHntpodeHnn-
rMapasmHOM, HaHECEHHbIM Ha cOpOeHT, ANs NpeBpaLleHUst UX B COOTBETCTBYOLLXE TMAPAa30HbI, KOTOPLIE MOTYT
ObITb U3BMEYEHEI, a UX coaepKaHNe N3MEPEHO C BbICOKOW YYBCTBUTENLHOCTbLIO, NPELU3NOHHOCTLIO U TOUHOC-
Tbto. MeToanky, NpUBeAEHHYO B HACTOALLEM CTaHAapTe, TAKKe NPUMEHSIIOT ANdA onpeaeneHns apyrnx kapoo-
HUNbHBIX  coeguHeHUN, BblAdendeMbiX B BO34yX pPacTBOPUTENAMU, CBA3YWOLWUMKW MaTepuanamu,
KOCMEeTUYeCKUMIU cpedcTBaMn U APYTMMUA UCTOUYHUKAMMN.

B ocHoBe MmeToaukn oTbopa npod, npusegeHHOW B HacTodAweM ctaHaapTe, nexut metog TO-11A [1].

[Tpy NnpuMeHeHU MeToauKN, YCTaHOBNEHHOW B HACTOodALLEeM cTaHadapTe, cneayeT ydnuThiBaTh, YTO oop-
ManbaernaunHeKoTopble Apyrue KapboHUbHbIE COeANHEHUS SIBNSIFOTCS BBICOKOTOKCUYHBIMU BeLlecTBaMm [2].

IV
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HAUUWOHANBbHBIN CTAHOAPT POCCUUCKOMWN PEOEPALNMN

BO3OYX 3AMKHYTbIX NOMELUEHUWN
YacTthb 3

OnpepneneHue cogepxxaHma cbopmanbgernga n oApyrux KapooHUINbHbIX COeAUHEHUN.
MeToq akTUBHOro otb6opa npob

Indoor air. Part 3. Determination of formaldehyde and other carbonyl compounds. Active sampling method

Ilata BBeaeHna — 2008—10—01

1 Obnactb NpUMeHeHUA

HacToswmnn ctaHaapT ycTtaHaBnMBaeT Metod onpegeneHna gopmanbgernga (HCHO) n gpyrux kapoo-
HUNbHBIX coeanHeHnin!) (anbaernagoB 1 keToHoB) B Bo3ayxe. MeToa, npuMeHseMblid Ans onpeaeneHns dop-
Manbaeruaa, nocne CooTBETCTBYOWEN MoandUKaL MU UCMIONb3YIOT ANA A TEKTUPOBAHUA U KONMNYECTBEHHOTO
onpegeneHns Apyrmx KapOoHUNbHBIX coeanHeHUn (He MeHee 13 coeguHeHun). MeToa NpUMEHSOT ANS onpe-
aeneHusa popmansaervaga U apyrux KapdoHUnNbHbIX coeguHeHU B AnanasoHe 3Ha4YeHNN MacCOBOW KOHLEH-
Tpauum npubnuautensHo ot 1 Mkr/m3 go 1 mr/m3. C nomoLbio MmeToda, NpUBeaeHHOoro B cTaHaapTe, nonyyatoT
yCpeaHeHHY No BpemMeHU npoby. MeTog MOXeT ObiTb UCNOMb30BAH Kak Npu 40NrocpodHOM (0T 1 40 24 4), Tak
npn KpatkocpodHoMm (oT 5 go 60 MuH) oTbope npod Bo3ayxa ANs onpefeneHnua coaep)XaHusi B Hem
dopmanbaermaa.

Hactoswmni ctaHgapT ycTaHaBNMBaeT METOAMUKY 0TOOpa U aHanunsa npob Bo3ayxa Ang onpeaeneHus
coaepxaHua B HemMm popmMmanbaernga u Apyrux KapOoHUNbHbIX COeaUHEHWNA NYTEM YNaBNMUBaHUA UX U3 BO3ayXa
C NOMOLLbIO KapTpuaxxen ¢ HaHeceHHbIM 2,4-anHuTpodeHunrngpasnHom (AH®I) n nocnegyrowinm aHanmse
MeToAOM BbICOKO3(PPEKTUBHOU XMAKOCTHOU XpomaTtorpadgpun (BOXX) ¢ ynbTtpadpuonetoBbiM (YOP)
aetekTopom [1], [3].

[TpBegeHHbIN B cTaHaapTe MeTod pa3paboTaH cneunansHo ans otbopa naHanmsa npob ans onpegerne-
HUASA codepXXaHusl B BO3ayxe popmanbaervaga ¢ npuMeHeHnemM Kaptpuaka, 3anofnHeHHoro aacopbeHTom, U
nocneayowen BOXX. Metoa Takke npuMeHUM AnsaonpegeneHns cogepXXaHus B BO3ayxXe Apyrnx anbaermaos
N KETOHOB.

B HACTOSLWEM CTaHAapTe NPUBEAEHb! pacnpocTpaHeHHble Ha3BaHUA coeMHEHUN BMECTO HAMMEHOBaHUN MO HO-

meHknatype IUPAC, npuBegeHHbIX B CKODKaX:

dhopmanbgerng (MetaHanb);

auertanbgerng (artananb);

aueToH (NponaH-2-oH);

MacrnsHelM anbgerng (byranans);

KPOTOHOBbLIM anbgerng (2-oyrenans);

N3oBanepunaHoBbIn anbaerng (3-metnnbyraHans);

NPONMOHOBLIN anbgerng (nponavanb);

M-TONYUNOBbIW anbgerng (3-metunbensansaerng);

O-TONYWUNOBLIM anbaerng (2-metunnbensanbagervg);

Nn-TonyunnoBbiv anvaerng, (4-metnnbexsanbaerng);

Banepanbgerna neHraHanb.

U3paHune odbmumnanbHoe
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MeTon, npuBeeHHbLIN B HACTOALLIEM CTaHaapTe, NPUMEHSIIOT ANA onpeaeneHunst cneayrowmx KapboHU b-
HbIX coeaUHEHUNN:

dopmanbaerna; aueTanbaerna; aLeTOH;

beH3anbgerna; MacrsiHbIA anbaerna; Banepanbaerua;

2. 5-llnmeTnnbeH3anbaerna; KPOTOHOBLIN anbaerna;
N30BanepnaHoBLIA anbaeria; npPonMOHOBLIA anbaerna; rekcaHanb;
o-TonyunoBbIN anbaerna; n-TonynnoBbIN anbgerna; M-TONMYyWUNoOBLIM anbaerna.

2 HopMaTuBHbIE CCbINKMU

B HacTosilWeM cTaHaapTe UCMONb30BaHbl HOPMAaTUBHBLIE CChINKK Ha crieaytolne ctaHaapThl:

NCO 9001:2000 Cucrtembl MeHeaXXMeHTa KadvecTBa. TpeboBaHUS

NCO 16000-1 Boszayx 3amkHyTbIX noMewleHun. Yacte 1. O160p npob. ObLuime nonoxeHus

NMCO 16000-2 Bosgyx3aMKHYThIXNoMelleHnid. Yacte2. MeTtogonorusa otbopa npod dpopmansaermaa

NCO 16000-4 Bosayx 3amkHyThIX noMelleHUU. Hactb 4. OnpeneneHne opopmansgeruaga. Metoa and-
py3noHHOro otbopa npob

NCO 17025:2005 Ob6LWMe TpeboBaHUA K KOMMETEHTHOCTMN UCTIbITATENbHBLIX N KAaNMBpOoBOYHbLIX Nabopa-
TOPUIA

3 CywHoOCTbL MeToaa

B HacTodllemM cTaHaapTe yCTaHOBNEH MeTod NpoKadMBaHUA BO3QyxXa vYepes KapTpumkK, coaepxallmin
cunukarens ¢ HaHeceHHbIM AH®I. MeToa ocHoBaH Ha cneundnyeckomn peakumm KapboHUNbLHOW rpynnbl aHa-
nusnpyemoro coeguHeHna ¢ JH®I B NnpUCyTCTBUN KNCNOTbl ¢ 0Dpa3oBaHMEM CTaOUMbHbLIX MPOU3BOAHLIX
(pncyHok 1). UcxoagHble anbgerngbl U KeToHbl onpedenatoT no ux AHPI-npomnssogHsiM meTogomMm BOXX C
NCronb3oBaHUeM YO geTekTopa Unn aeTekrTopa Ha OCHOBe AnoaHoN MmaTpuLubl. dpyrme kapboHWUNbHbIE coegun-
HEHMS MOTYT ObITb onpedeneHbl yKasaHHbIMUA MeTO4aMMN AETEKTUPOBaHUS cornacHo 9.3.5.

Hactoawmni ctaHaapT cogepXnT ykasaHusa No NoAroToBKe KapTpuaken ans otbopa npob Ha ocHoBe
CEePUNHO BbiNyCKaeMbIX KapTpuaxken ang xpoMmatorpadum, coaepxallnx cunnkarenbs, NyTeM BBeAeHUS B KaX-
Obld KapTpnok nogkucneHHoro AH®PI. PekomeHagyeTcsas NpUMEHATb CEPUIAHO BbIMyCKaeMble KapTpUaXW,
cogepkallune cunukarens ¢ HaHeceHHbIM AH®PI, nockonbky oHX Bonee yHUpULIMPOBaHbI M UMEHT HU3KUIA YPO-
BEHb XOJTIOCThIX Noka3saHuin. OgHako cepuinHo BblMyckaeMble KapTpuaxku nepea ncnonb3oBaHneM Heobxoaumo
MPOBEPUTb Ha COOTBETCTBME TpeboBaHMAM HacTodlero craHgapta. OpyrM npenMmylecTBOM CEepUNHO
BblMyCKaeMbIX KapTpUaXKen ABNAeTCHA TO, YTO OHM coaepKaTt cunukarens ¢ 60nbLIMM pasmMepoM YacTuL, YTo
MPUBOAUT K MEHbLUEMY NaAeHNI0 AaBNeHUA BO3AyXa B KapTpuake. Takme KapTpuaxu ¢ HebonbLwmnM nageHnem
OaBNeHNA MOryT OKa3aTbCs NONEe3HbIMU ANA 0TOopa Npob BO3ayXa B 30HE AblXaH WS C MOMOLLbIO HAcOCoB, pabo-
TaloWMX OT 3NIEMEeHTa NUTaHKUS.

NO,,

H+

R'\
C=0 + H,N— HN NO, —»
R/

KapboHunbHoe 2,4 -pnHuTtpodeHunrngpasuH (AHON)
coeauHeHue

(anbaerng vnu

KETOH)

NO,,

R'\

— C—=N — NH NO, + H50
R

HNH®I -nponassogHoe

R — ankun unmn apomatudeckas rpynna ans keToHoB, unu H ana anbaernaos; R'— ankun unu apomatudeckas rpyrnna ans KeTOHOB.

PucyHok 1 — Cxema peakunn KapboHUnbHbIX coeauHeHun ¢ AHPI
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4 OrpaHn4eHUA U MeLLlaloLMe BellecTBa

4.1 O6LWMe nonoxeHUs

TpeboBaHUA HaCcToSALLEro ctaHgapTa ObINK NoATBepXKAeHbI NpK oTOope Npob BO3ayxa Ans pacxoga He
bonee 1,5 n/MmuH. lJaHHOE orpaHuveHme pacxoaa o0 bACHAETCH BEICOKMM nageHnem aasnernuns (bonee 8 klhla
npu pacxoae 1,0 n/MnH) Yepes NOAroTOBMEHHbLIN NONb30BATENIEM KAPTPUIK C CUNUKArenem, pasmep 4actull
KoToporo otT 55 0o 105 MkM. Takue KapTpuakm He COBMeCTUMBI C HacocaMiu, padboTaroLWMMM OT 3N1eMeHTa NuTa-
HAS N UCNOMb3YEMbIMK AN 0TOOpa npob BO3aAyXa B 30HEe AbIXaHudA (Hanpumep, Ans uenen obecneyeHus
NPOMBILUNTEHHOW TUTUEHBI).

[na oTbopa naHanusa npod Bozayxa Angd onpeaeneHnust B Hem cogepkaHua dpopmansgernga npuMeHs-
0T cneundnveckyro metoanky otbopa Ha TBepabln copbeHT. MoryT BO3HUKHYTb TPYAHOCTU NpU peanusaunn
MeToaa 1U3-3a NpUCYTCTBUA HEKOTOPLIX USOMEPOB anbdermaoB UM KETOHOB, KOTOPbIE HEBO3MOXHO pasaennTb
C nomMoLlbio BOXX npun aHanunse gpyrux anbgernaos U KeToHOB. MellaoWwnmm BelecTBaMun Takke sABNA0TCS
opraHudeckue coegmHeHUd, MMeloLL e TaKoe XXe BpemMd yaepXXnBaHuda n sHavyMmMmoe NornowleHmne Ha anuHe BoJ-
Hbl 360 HM, Kak n QHPI -nponssogHoe popManbgernaa. BnuaHme melwlarowmx BelwecTB MOXHO YCTPaHUTb
nyTem U3MEHeHWa YCNOBUM pasfeneHna (Hanpumep, ¢ UCNOoNb3oBaHUEM ApYyruxX KONMOHOK BOXX uvnu
M3MEeHeHNa cocTaBa NoABMXKHOW dpasbl).

YacTto Bo3HUKaeT npobnema 3arpasHeHnsa AHPT dbopmanbaerngom. B Takmx cnydasax AH®I ounwatot
MNyTeM MHOTOKpaTHOW nNepekpuctannmaauum ns auetoHnTpuna, Ynctoro B YO obnactu cnekrtpa. Nepekpucran-
nunsauyuio npoeogdat npu temnepatype ot 40 °C oo 60 °C nyTem MeaANeHHOTo BbiNapMBaHUA pacTBOpUTENA OANS
NONyvYeHUsa KpUCTanmnoB MakcumanbHOro pasmepa. CoaepxaHue npumecein KapOboHUNbHBIX COeAUHEHNN B
OHO®I npeaBaputensHo onpegenatoT MetogoM BOXKX, M oHO AOMKHO ObiTh He Bornee 0,15 MKrHa KapTpUaX.

KapTpuopkn ana otbopa npodb ¢ HaHeceHHbIM OH®PI He cnegyeT noaBepraTb BO3ASUCTBUC MPSIMbIX
COMHEYHbIX NyvYen BO U3bexaHue nosiBNeHnst no6oYHbIX NUKOB [4].

[1aHHyI0 MeToOnKy He UCNOoMNb3YIOT ANA TOYHOMo KONMMYECTBEHHOTO onpeaeneHna akponenHa B BO3gyxe.
HeTouHble pe3ynbTaThl KONMMYECTBEHHOTO onpeaeneHna akponemHa MoryT ObiTb 00yCnoBNeHbl NOsIBNEHUEM
HEeCKONbKUX MUKOB ero rnponsBoaHbIX U HECTAabDUNbLHOCTLIO OTHOLUEHW NUKOB [5].

NO, BcTynaert B peakumnto ¢ IH®PI . Beicokoe cogepxxaHmne NO, (Hanpumep, Npyn NCNonb3oBaHNN ra3oBbIX
MNAAT) MOXKET NPUBECTU K NOABNEHWNIO NPobnem, Tak Kak BpeMs yaepxmsanusi ero AHPI-Npon3BoaHOIOC MOXET
COBMAacCTb C BpeMeHeM yaepxuaHuna OHPI -npounssogHoro popmansgernga B 3aBUCUMOCTU OT KOJTOHKWU
B3OXX n napameTtpoB aHanusa [6], [7], [8].

4.2 Mewawllee BNUsAHUe o030Ha

Cneayet npeanpuHUMaTh crneunansHble Mepbl, eCnii B 30He 0TOOpa Npob oXXmnaaeTcst BBICOKUN YPOBEHb
cogepaHus o3oHa B Bo3ayxe (Hanpumep, oT OPUCHON KONUPOBaNbHOU TEXHUKK). Hann4yne o030Ha NpUBOAUT K
3aHWKEHWIO pe3ynbTaTa onpegeneHna cogepXaHua aHanmsnpyemMbliX BELWECTB, Tak Kak B KapTpuaXke OH BCTY-
naeT B peakuuto Kak ¢ AHPI, Tak n ¢ ero nponssogHeiMu (rngpasoHamu) [9]. CteneHb MellaloLlWero BlMAHUA
3aBUCUT OT U3MEHEHNN coaepKaHMNs 030Ha U KapOOHUNbHBIX COeAUHEHWUA BO BPEMEHMU, a TaKXKe OT NPOACIIKN-
TenbHOCTU 0TOOpa Npob. 3HaunTeNnbHOE 3aHWXKEHUE pe3ynbTaTa onpeaeneHus (oTpuuaTensHoe Mellatollee
BNUsIHNE 030HAa) Habnoganoch Aaxe Npu 3HAYEeHUSIX MacCOBOW KOHLEeHTpauun dpopmMmanbaermga U 030Ha,
COOTBETCTBYIOLLMX YACTOMY aTMocdhepHoMY Bo3ayXxy (2 n 80 mkr/m3 cooTBeTcTBEHHO) [10]. B X0ae aHanusa o
NPUCYTCTBUM O30HAa B Npobe MOXKHO CyauTb NO NMOsIBNEHMNIO HOBLIX COeANHEHUN, BPEMS YAEPKUBAHUSA KOTOPbIX
MeHblle BpeMeHU yaepXmBaHuUa rmapasoHa oopmManeaernga. Ha pucyHke 2 npuBeaeHbl XpoMaTorpamMmal
BO3ayXa, oboralljeHHoro gpopmanbaernaom, ¢ 03cHOM U 6e3 030Ha.

Hanbonee NpocTbIiM pelieHneM Ansl yMeHbLUEHUSA MeLLatoLEero BNMSAHNS 030Ha ABMNSIETCA ero yaanexHume
00 TOro, Kak oTOMpaeMbI BO3AyX AOCTUMHET KapTpuaXa. 310 MOXeT bbITb 0becrneyeHO ¢ NOMOLLbH 030HOBOW
NOBYLIKA UNA cKpybbepa ans yaaneHust 030Ha, YyCTaHOBNEHHOro nepea Kaptpumkem. Icnonb3yot cepuiiHo
BblMyCcKaeMble O30HOBbIE NOBYLUKM U CKpybOephl. Takke 030HOBYIO NOBYLUKY MOXHO U3rOTOBUTbL U3 MeaHON
TPYOKM AnnHOM 1 M, BHeWwHUM ganameTtpom 0,64 cm 1 BHYTpeHHUM gnameTpom 0,46 CM, KOTOPYIO 3aMNONHAKT
HacbllWeHHbIM BOAHLIM PacTBOPOM Moaunga Kanug, ocTaBndaloT Ha HECKONBKO MUHYT (Hanpumep, S MUH), 3aTeMm
PACTBOP CNUBAIOT N TPYOKY BbICYLLUMBAIOT B MOTOKE YACTOrO BO3AyXa N asoTa B TeveHne NnpndnmsntensHo 1 4.
MponyckHas cnocobHOCTb Takoro yCTPponcTBa ANd yaaneHusa o3oHa cocTasnaeT npubnusutensHo 200 MKr/mS B
yac. AHanmanpyemsble anbaernabl (popmanbaerua, auetanbgerng, NponMoHOBLIK anbaerna, doeHsansaerngu
N-TONYyWUNOBbLIA anbaerna), BBeAeHHbIE B MOTOK OTOMpPaeMoro Bo3agyxa B AMHAMUYECKOM PeEXUME, NPOoXoannn
yepes 030HOBYIO NMOBYLLUKY NpakTtuieckn 6e3 noteps [11]. CepuinHO BeINycKaeMble 030HOBLIE CKpybbephl, npe-
cTaBnsitome cobon KapTpuaK, 3anofHEHHbIN rpaHynMpoBaHHbIM noguaom kanua maccon ot 300 go 500 wr,
TaKke aABNATCA 3PEKTUBHBIMKN ANA yaaneHus o3oHa [12].



[OCT P UCO 16000-3—2007

OTHOCUTENnbHOE NornoLweHue

X0
1
X 2
a
0
1
2
b
0 2 4 6 8 10 Bpemsi, MUH

X — HeunssecTHoe coeauHeHune; 0 — OH®I; T — opmanboerna, 2 — aueranbaerna; 8 — ¢ 030HoM, b — 6e3 030Ha

PucyHok 2 — lNpumepbl xpomatorpamm gnsa popmanbaernga B NOTOKE BO3AyXa ¢ 030HOM K 6e3 030Ha

5 TpeboBaHMA 6e30nacHOCTH

5.1 HacTtodawmncrtaHaapT He ycTaHaBNMBaeT Bce TpeboBaHNA be30nacHOCTU, KOTopble crneayeT cobnto-
OaTb NpuY ero npuMeHeHuU. lNonb3oBaTenb cCTaHAapTa ACMKEH pa3paboTaTb COOTBETCTRYOLME Mepbl De30-
MacHOCTU U OXpaHbl 300POBbS C y4eTOM TpeboBaHUN 3aKoHOAATENbHbIX aKTOB.

5.2 OHO®I asnsieTca B3pLIBOONACHBIM B CYXOM COCTOSIHUU, MO3TOMY C HAM clielyeT obpallaTtbCsl C 0CO-
Oo1 oCTOPOXHOCTHIO. OH TakKe ABNAeTCA TOKCUYHbIM BellecTBoM [LDcq, rat (nonynetansHaa gosa npu npo-
BEPKE Ha Kpblcax) = 654 Mr/Kr], nposaABNAeT MyTareHHoe AeUCTBUE NPU NPOoBeAeHNN HEKOTOPLIX OMNbITOB U
ABNAETCA pasgpaxutenem ana rnas u Koxu.

5.3 XnopHasi KUcnoTa MmaccoBoW gonen meHee 68 % sBnseTcs cTabmMnbHOWU U HE CKUCTIAETCSH NMpu KOM-
HaTHOMN TeMmnepaTtype. OQHako OHa Nerko noasepraeTcs gerngpartauum npu temnepatype donee 160 °C, yto
MOXET NMPUBECTU K B3PLIBY MPU ee KOHTaKTe Co cCnMpTaMun, ApeBeCcUHON, LLennono3on n apyrumm okMcnse MbiMu
MaTtepuanamun. Ee cnegyeT XpaHUTb B NMPOXNagHOM CYyXOM MECTE 1 UCNOSIb30BaTb C 0CODOW OCTOPOXKHOCTLIO
TONbKO B BbITSXXHOM LKAy .

6 Annapartypa

Kpome obblivHOro nabopatopHoro obopyaoBaHms, UCNOMNb3YT Creaylollyo annapaTtypy.

6.1 OT60p Npob6

6.1.1 KapTpuaxk ans otbopa npobd, 3anonHeHHbINn cunukarenem, ¢ HaHeceHHbiM AAH®I, nogroToBNeH-
HbIA B COOTBETCTBUU C pasgeniomMm 8 Unm cepunHO BbiNyCKaeMbl.

KapTpumk gormkeH cogepaTtb He MmeHee 350 Mr cunukarensd, a MmaccoBas 40N HaHeCEeHHOro Ha Hero
OHO®I gomkHa 6bIThb HEe MeHee 0,29 %. OTHoLWeHne gnamMeTpa Cnost CUnuKarens K ero TornwmHe Jo/MKHO ObITh
He bonee 1:1. [lonycTtumas Harpyska kapTpumka ans onpegenenns dopmanbaernga AomkHa obliTb HE MeHee
75 MKr, a 9 peKTUBHOCTL yNaBnMBaHua — He meHee 95 % npu pacxoae Bosayxa 1,5 n/munH. CepunHO BbiNyc-
KaloTca KapTpuaxu ana otbopa npob ¢ HUSKUMM YPOBHAMU XOJNOCThIX MNOKA3aHUA W BbICOKUMU
XapakTepucTuKamu.

[TpumeyaHwue—Ilpu pacxoge Bosgyxa 1,5 n/mmH Habnwganocks, 4YTO NageHWe AaBneHns B NOAroTOBMEHHOM
Nonb3oBaTenem KaptTpuaxe npnbnmnantensHo pasHo 19 kl'a. HekoTopble CepUNHO BbiNyCKaemMble KapTPUaXKU ¢ npeaBapu-
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TEeNnbHO HaHeCceHHbIM JH®PI xapakrepuayoTcs MEHbLUMM NaaeHUEM AABMEHUS], YTO NO3BONSET NCMNONb30BAaTb HACOCHI, pa-
boTaowme OT aNemMeHTa NuTaHus, Ans otbopa Nnpobd B 30HE AbIXaHUS.

6.1.2 Hacocana otbopa npod Bo3ayxa, obecnevynBatoLlMi TOUHBINA U NMPELN3UOHHBLIWA pacxod B Ananaso-
He 1,0 — 1,5 n/MuH.

6.1.3 Perynartop noTtoka, pacxoaomep, perynarop pacxoga Unv aHanormyHoe ycTpoucTBo AN Msmepe-
HUS N PETYNTIMPOBAaHNS pacxoja Bo3ayxavepes KapTpuak ang otéopa npod B ananasoHe 0,50 — 1,20 n/muH.

6.1.4 Kanubpartop pacxoga, Hanpumep poTameTp, MbINbHO-NEHHbLIA NMYy3biPbKOBLIA pacxocaoMep Unu
bapabaHHbIN ra3oBbIN CHETYUK C XKNOKOCTHBIM 3aTBOPOM.

6.2 lNMoaroToBKka Npod

6.2.1 KoHTenHepbl ANA KapTpuaxen, Tpyokn ns bopocunmkaTtHoro ctekna (anuHoun ot 20 ao 125 mm) ¢
HaBUHYMBAOLLMMUCS KPbILLKaMK U3 NONUNPoNUieHa Unu apyrue KoHTenHepbl, noaxoasawme anst TpaHcnopTU-
POBaHUA 3arpy>XeHHbIX KapTpUaKeWn.

6.2.2 TloNN3TUNEHOBLIE NepyaTkn AONS
nepeHoca KapTpUDKen ¢ cunmkarenem. A

6.2.3 KoHTenHepbl ANd TpaHCNoOpTUPO- 1 l l
TPUOXKEN € NpobamMun NCMonb3yT TEPMOCKITEEHHbIN U
NNAacTUKOBLIN MELLOK C NPOCNONKaAMUN U3 POnbIrn, Mno-
CTaBMAEMbIN B KOMIIEKTE C CEPUNHO BbIMNYyCKaEMbI- a)
MW KapTpuagXamm ¢ HaHeceHHbim HHOT .

BaHWS, MeTannnMyeckme KopobKkn (BMeCTUMOC-
6.2.4 YcTpouUCcTBO pAnAaA HaHeceHUA

\
-'H'-Hl-

[Tpumevanune —na XpaHeHUs Kap-

NIRRT YOOINNNNNNN

Tbt0o 4 ) C TepMeTUYHOM KPLILLUKOW U gpyrue
noaxoasuwmne KoHTenmHepbl ¢ BO34yLHO-NY3bIp- 3
YaToN NONMSTUNEHOBOW NNMEHKOWU UMK APYTUM
NnPpUrogHbIM 3anonHuTenem Ans gukcaumum u
CMArYeHnsa yaapa 3anedataHHbIX KOHTEUHePOoB
C KapTpuaKamu.
7

CToMka Aana wnpuueB npeacTtaBnseT
coboMn NnacTuHy K3 antoMUHUSA (pasMepamMn
0,16 x 36 x 53 CM) € YeTbIpbMSs perynupyemsl-
MU HOXKaMW. ['1nacTuHa C KpyrnbIMU OTBEPCTUSA-
MW  (4UCNO OTBepCTUN — 5 x 9), anameTp
KOTOPbIX HEMHOTO BonbLUe AnamMeTpa LWNpULEeB
BMECTUMOCTbI0 10 M, CAMMETPUYHO pacnono- /
XEHHBIMMA OT LeHTpa nnacTuHbl, MO3BONSAET
MNPOBECTMU OYUCTKY, HaHeceHne OH®PI n (nnn)
antoupoBaHme npobbl Ans 45 kapTpuoxen
(CM. PUCYHOK 3).

6.2.5 YCTPOUCTBO ANA CYLUKNA KapTpua-
XeW ¢ yCcTpoucTBamu and BBoga rasa M MHOro-

YACNEHHbIMU LWWTYLEepaMnu Ana cTaH4apTHBIX b)
LLUMPULEB (CM. PUCYHOK 3).

= ()= ()=
= () =(l):H
= (EN) = (kW)=

MpuMeyaHmne—Annapatypa, ykasaH- a — YyCTPpOUCTBO ANnA HaHeceHua OH®I;, b — yCcTpoUCTBO ANA CyLW KA Kap-
’ TPUOKEMU;

Has B 6.2.4 1 6.2.5, HeobXxoAnMa TOMNbLKO B TOM Cry- 7 — CTeKNAHHbIN LWNpUL BMEeCTUMOCTLIO 10 MN; 2 — CTOoMKa ANA WNpULLEB;
4ae, ecnv nonb3oBarterb CaMOCTOATENbHO U3TOTaB- 3 — kapTtpumkn; 4 — CNMBHOIN cTakaH, 5 — notok N,; 6 — WwTyuep ons

NMBaeT KapTpuaKn ¢ HaHeceHHbIM O HOT . LLUNPpULEB; 7 — CTaKaH4YMK A5 OTXOA0B

6.3 AHanus npo® PucyHok 3 — YcTpoucTtea gns HaHeceHusa HHPI v cywikn kapTpua-
6.3.1 Cuctema BOXX COCTOUT N3 EMKOC- Xen ansa otéopa npob

TW C NOABWXHOW pa3oi, Hacoca BbICOKOTO AaB-

NEHUS, NHXEKTOPHOIo KpaHa (aBTOMaTUYEeCKOro A03UPYIOLWEro yCTpoOUcTBa ¢ 0bbeMOM NeTnun 25 MK Unu
OpYyrum nogxoasilium oo bLemMom NeTnn), KoNMoHKK ¢ obpalleHHoun gpason C-18 (Hanpumep, ANUMHOW 25 CM, BHYT-
pPeHHUM AnamMmeTpomM 4,6 MM, pasMepoM YacTUL, HANOHUTENA S MKM), YO geTeKkTopa Unn aeTekropa Ha OCHOBE
OnoaHoM maTpuLbl, paboTatoLwero Ha anlnMHe BoSMHbl 360 HM, cUcTeMbl 0BpadOTKU AaHHbIX U 3N1eKTPOU3IMEpP -
TeNbHOro camonuuiyLero npudopa.
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OH®IM-nponssogHoe hopmanbgernga onpegensatot metogom BOXX ¢ obpalueHHoON pa3oin B U30KpaTH-
YECKOM peXxXume rnogadun 3ritoeHTa Ha OCHOBE nokasaHu Y® getektopa nornoweHus, padortarouiero Ha AnnHe
BONHLI 360 HM. KapTpuakn ¢ XonocTton npobon 4ecopbupyroT N aHaNU3NPYIOT aHanormyHbiMm obpasom. Gop-
Manbaerna u gpyrue KapboHunbHble coeanHeHunst B Npobdbe naeHTUQULMPYIOT U onpeaensitoT KONMMYECTBEHHO
NyTeM CPpaBHEHUA UX BPEMEHU YAEPXKNUBAHUS N BBICOTHI UMK NICLLAAN MUKOB, NONMYYEHHBIX MPK aHanuse npoobbl
N aHanuse rpagynpoBOYHbIX PacTBOPOB.

[TpumevaHue—/[Ona atnx uenen noaxoauTt BOMbLWNHCTBO CEPUNHO BbINYCKAEMbIX aHANUTUYECKUX CUCTEM
B3OXX.

6.3.2 LLUnpuubl u NUNeTKN

6.3.2.1 VHXeKTopHbIe WNpULbl BOXX BMEeCTUMOCTbIO HE MeHee YeM B YeThipe pasa npeBbillaroLllent
obbem netnm (cm. 6.3.1).

6.3.2.2 Wnpuubl BMecTumMocTbio 10 MmN, ncnonb3dyemeble Ana HaHeceHuns AH®I Ha kapTpuaxm (aonycka-
EeTCH UCMOMb30BaTh LWNPULLI M3 NONUNPONUIEHA).

6.3.2.3 LUTyuepbl 1 3arnywKku, UCNONbL3yeMble ANsl COegUHEHUS KapTpUaKen c cuctemMomn otoopa npod u
3aKpbIBaHUSA NOATOTOBMEHHBLIX KApTPUIKEN.

6.3.2.4 ABTOMaTUYECKUU NUNETOUHLIN A03aTOop, paboTaoL i1 No NPUHLUNY NONOXUTENbHOIO BEITECHE-
HAS, MHOrOKpaTHOro A03MpoBaHUs ¢ NnepeMeHHbIM 0bbeMoM B AnanasoHe oT 0 — o 10 mn (ganee — nune-
TOYHLIV 403aTop).

7 PeaktTuBbl

7.1 OH®I, nepea ncnonb3oBaHMeM NepekpuUcTannM3oBaHHLIN MO KpanHeEN Mepe ABa pa3a U3 aUueTOHUT-
puna, Ynctoro B YO obnactn cnekrpa.

7.2 AueTtoHuUTpuUn, YncThin B YO obnactu cnekTpa (Kaxgasi nopums pacTBOpPUTENA A0TKHA ObITb NpOBe-
peHa nepen UCrNosib30BaHUEM).

7.3 XnopHaga K1UcnoTa, pacteop ¢ maccosoun aonen 60 %, p = 1,51 kr/n.

7.4 ConsgHasi KucnoTta, pacTBoOp ¢ MaccoBoun gonen ot 36,5 % Ao 38 %, p = 1,19 kr/n.

7.5 ®opmanbgerna (popmanuH), pactBop ¢ MaccoBon gonen 37 %.

/.6 Anbgeruabl U KETOHbI, BEICOKOW CTEMNeHM YNCTOThI, UICNOMb3yeMble ANA NPUroTOBNEHUA rpaaymnpo-
BOYHLIX 0bpasyos AHPI -nponsBogHLIX (He 0bsA3aTeNnbHO).

/.7 JTaHoNn Unn MeTaHon Ana Xxpomartorpagpun.

/.8 A30T BbICOKOW CTENeHN YNCTOTHI.

7.9 [peBecHbIA rpaHynmMpoBaHHbIN Yronb (BbICLLEro kKavyecTsa).

7.10 ['enni BLICOKOWU CTENeHU YACTOThI (BLICLLUEro KavecTsa).

8 lNMoarotoBKa peakTUBOB U KapTpuaxXewn

8.1 Ouuctka 2,4-guHntpodeHnnrugpasnHa

C npobnemon sarpasHeHus AHPI dpopmanbagerngom crankmparTcsl 40BOMNbHO YacTo. O4ynctky JHOI
NPOBOASAT NYTEM MHOMOKpaTHOW nepekpuctannmsauim s auetToHUTpuna, Ynictoro B YO obnacTtm cnekrpa.
[Mepekpuctannuaauunto nposoaat nputemnepatype o140 °C 0o 60 °C nyTtem meaneHHOro BeliNnapuBaHUA pacT-
BOPUTENS ANS NONyYeHUA KpUCTanNoB MakcuMmarnbHoro pasmepa. CogepkaHue npumecein KapoboHUMbHbIX Coe-
anHeHun B AH®PI, koTOpOE onpegensoT 40 aHann3a metogomMm BOXXX, He AomkHO npeBbiwaTh 0,15 MKr Ha
KapTpuaXX U Ha UHAUBUAYaNbHOe coegUHEeHUe.

[TepechbilleHHbIN pacTBop AH®I npuroTaBnuealoT NyTEM KUNSAYEHUS pacTBOpA, coaepKawero n3bbITok
OHOI B 200 mn aueToHUTPUNA, B TeYeHne NpnudnnanutensHo 14. 3atemM OTAENAOT U CMMBAOT HAA0CaA0uHYIO
XNOKOCTb B XMUMUYECKUN CTaKaH C KPbILWKOW, CTOALWMA Ha ropdavyen nnmTtke, U NoCTeneHHo oxnaXxaaroT Ao
40 °C — 60 °C. BuigepxkunpatoT pactsop npu aton tTemnepartype (40 °C) ao tex nop, noka He ncnaputca 95 %
obbema pactBopuTens. PacteBop pUNbTPYIOT, @ OCTaBLUINECH KpUCTanmbl ABaXKdbl NPOMbIBAOT aUueTOHUTPK-
oM 00bLEMOM, NPEBLILLAKLLMM BUANMBIA OOBEM KPUCTANNMOB B TP pa3a. Kpuctannbl NepeHOCAT B APYronYmc-
Thin XUMUYECKU cTakaH, gobasnstoT 200 MmN aueToHUTpUna, HarpeBarwT OO0 KUMNEHUSA, U CHOBA datoT
KpucTannam BelpacTu npuoxnaxageHun ao remnepatypbl 40 °C — 60 °C, noka He ucnaputca 95 % obvema pac-
TBOpUTENS. [TOBTOPAIOT NpoLEecC NPOMbIBaHUA KpUCcTannNoB. bepyT annkBoTy pacTeopa U pasbaBnsatoT B AeCS-
TUKPATHOM ODObeMe aLeTOHUTPUNOM, 3aTeM noakmcnsaT 1 Mmn xnopHou kucnotol (3,8 monk/n) Ha 100 mn
pacteopa AH®I 1 npoBogaT aHanns metogom BOXX B cooTBETCTBUM C 9.3.4.

6
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MpepaynpexpeHne — O4uynctky QHPI HeodbxoaMmMo NpoBOAUTL NMPU BKIKOYEHHOU BEHTUNALUU C
00fA3aTeNbHbIM UCNONIb30OBaHUEM CPEACTB 3alUTbl OT B3pPbIBa (3KpaH).

[TpunmedaHune—Kucnora Heobxoguma Ans Karanmlauymm peakumm kapboHunbHbix coeanHennn ¢ JHOT. Odns
3TUX LENEN NCNONb3YIOT Hanbonee CUNbHbIE HEOPraHUYECKNE KUCTIOThI, TAKUE KaK XNnopHas, cepHas, docdhopHast nnm cons-
Hasl. B pegknx crny4vasx Ucrnonb30BaHUE CONSHOW U CEPHOW KUCIOT MOXET NPUBECTU K HEDBNAronpuATHBIM NOCNEACTBUSIM.

[TpnemnemMeiM CHUTAIOT YPOBEHb codepXXaHuUsa npumecen rmgpasoHa gpopmanegeriaa B nepekpuctanin-
soBaHHOM OH®PI, ecnn 3Ha4veHMe maccoBoUW KoHUeHTpauun meHee 0,025 Mmkr/mn nnm maccoBasi 4ons npume-
cen B AHPI meHee 0,02 %.

Ecnn ypoBeHb coaepXaHusa NpuMecen sIBNAETCA HenpuemMnemMmblM Anst KOHKPEeTHLIX YCNoBMK O0TOOopa
npoO, TO nepekpucTannMaauuo NpoBoaAsT NOBTOPHO. QUULLEHHBIE KPpUCTanNbl NEPEHOCAT B CTEKNAHHYHO KOI-
oy, nobasnatoT 200 M aLeTOHUTPUNA, 3aKpbIBaOT NPODOKON, cnerka BCTPAXUBAKOT U AA0T OTCTOSITLCS B TEYEe-
HUe 12 4. [NpoBoaAT aHanNM3 HagocagovuHOU XKUOKOCTU Ha XpomaTorpadpe metogomMm BOXX B COOTBETCTBUU C
9.3.4. EcnnypoBeHb coaepXaHnUsa NpUMecen ABNAETCA HENPUEMEMbIM, TO 3abunpatoT NMNEeTKON BECb HAA0Ca-
OOYHLIA PACTBOP, 3aTEM K OCTaBLUMMCSH OUYULLLEHHBLIM KpUcTannam gobasnatoT 25 mn auetoHUuTpuna. NoBTops-
10T MPOMbIBaAHUE KPUCTANMOB aueToOHUTPUNoOM nopumsamm no 20 mn; nocne kaxagoro gobaBneHns nopLmn
aLleTOHUTpUNAa 0bpasyloLLYHCa HaA0CaA0UYHYIO XUOKOCTb aHanmM3npyoT metogom BOXKX Ao Tex nop, noka He
OyaeT NoATBEPXAEH NPUEMITIEMBIN YPOBEHb coaepXaHUa NpUMeCcen B HaaocaaouHOoM XKNOKOCTH.

Ecnn ypoBeHb coaepXXaHua npuMmecen aABnsdeTca npuemMnemMsiM, 4odaBnsoT 25 M aueToHUTpUna,
3aKpbIBaOT KONBY NpobKon, BCTPAXMBAKOT U OCTaBNSAT AN AanbHENLWEro UCnonb3oBaHus. [NonyyeHHbI
HaCbILLEeHHbIA PpacTBOP Haa OYULLEHHBIMW KpUcTannamMmm aBNnseTcs OCHOBHBIM UCXOAHBIM pacTBopoM OAHO[
COXpaHAoT MUHUManNbHbLIA 0OBbEM HaCbILWEHHOro pacTBopa, HeodbxoanMmMblA ANs eXXeagHEeBHOro UCNoSb30Ba-
HUS, YTO MNO3BONAET CBECTU K MUHUMYMY NOTEPU OUYULLIEHHOTO peakTuBa Npu HeodbXoAUMMOCTU MOBTOPHOO NMpo-
MbIBAHWS KPUCTANNOB AN YMEHbLUEHUS1 YPOBHA COAEPXaHUSl NMpUMecen B crniydae npeabsisneHusa bonee
XKECTKUX TpebOBaHWUN K CTEeNeHN YUCTOThI. Heobxoanmbla 4nst npoBeaeHUs aHanmsa obbemM 0CHOBHOMO UCXO -
HOro HacbklWeHHoro pacteopa AH®I oTbunpatoT YnMcTom NMNeTkon. He cneayeT BuIIMBATb UCXOAHLIN PACTBOP
HenocpeacTBEHHO U3 KOmObI.

8.2 lNMpurotoBneHune QH®I -npouszBogHoro chopmanbgeruga

K 4yactn nepekpuctannuaosaHHoro AH®I gobaBnsaoT goctaTovHOE KOMUYECTBO CONMAHOWU KACMOTHI
(2 Monb/N) Ans nony4YeHus noYT HacblWeHHOro pacteopa. [JobaBnsaoT K 3TOMY pacTBopy dopmanbaerna
(dbopmanuH) B MONbHOM U30bITKE Mo oTHoWeHU KAH®T . dunbTpytoT ocagok AHPI -nponssoaHoro gpopmans-
aernaa, NpoMbIBaOT ero CoNAHON KUCMOTOoM (2 MOonb/n) 1 BOAOW N OCTaBNSAOT HA BO3AyXe A0 BbIChIXaHUS.

[TpoBepsaoT cTeneHb YncToTel AH®PI -nponssoaHoro popmanbgeruga nytem onpegeneHnsa ero ToUKn
nnaeneHna (o1 165 °C go 166 °C) unun aHanusa metogom BOXKX. Ecnu ypoBeHb cogepxaHnsa npumecein aBng-
eTcqa HenpuemMmnemMbiM, NPOU3IBOAHOE NepPekpUCTaNM3OoBLIBaOT U3 3TaHona. [1oBTOPAOT NPOBEPKY CTENeHU
YACTOTLI N NMepekpucTannmsaunmo 4o Tex nop, noka He dyaeT AOCTUTHYT NpuemMnemMsbii YpOBeHb YNCTOTHI
(Hanpumep, MaccoBas 409 OCHOBHOIO KOMMoHeHTa 99 %).

OH®PI -nponssogHoe popmanbaernga XpaHaTt oxnaxaeHHbIM (Npu temnepatype 4 °C) B 3alULLEHHOM OT
ceBeTa Mecte. OHO AOMKHO ObITb CTAbUNBHBLIM B TeYeHUe, No KpanHen mepe, 6 mec. XpaHeHune B aTMocdepe
a3oTa UNK aproHa npoanesaeT cpoK roaHocTn AHPI -nponssoaHOro.

Temnepatypbl Todek nnasneHus AHPI -npon3BoaHbIX HEKOTOPLIX KapOOHUNbHBLIX COeANHEHNN NPpUBeae-
Hbl B NpUNoXXeHun B.

OHDI -nponsBoaHblie popManbaernga v apyrux KapooHUNbHbIX COeAMHEHWUI, UCMONb3YEeMbIE B KAYECTBE
CTaHAapTHLIX 0OpasL OB, BbINYCKAOTCA CEPUAHO KaK B BUAE YACTLIX KPUCTaNMoB, Tak U B BUAE MHOUBUAOYAb-
HbIX UM CMeLUIaHHbIX UCXOAHbIX PacTBOPOB B aLeTOHUTPUNE.

8.3 lNpurotoBneHne UcxoaHbix pacteopoB NHPI -npoussogHoro dopmanbgermpa

NcxogHbein pacteop AH®I -npounssoaHoro gpopmanegeruga npurotasnmuBatoT NyTeM pacTBOPEHNA TOYHO
N3BECTHOIO KONMMYeCcTBa NPoU3BOAHOMO B aLleToHUTpune. U3 UCxogHoro pactesopa roToBAT pabodnin rpagynpo-
BOUHLIV pacTBop. CoaepxaHne AH®I -nponssoaHore popmanegernaa B rpaaynpoBOYHbIX pacTBOpaxX ACIMKHO
COOTBETCTBOBATH OXXMAAEMOMY AManasoHy 3Ha4YeHU ero MacCoBOW KOHLIEHTPpAaLWMKX B pearbHbIX npobax.

cxoaHble pacTBOPLI C MACCOBOM KOHUeHTpaumnen npndnuantenbHo 100 Mr/n MoryT ObiTb NPUroTOBMEHI
nytem pacteopeHund 10 Mmr Teepaoro npoussogHoro B 100 mn aueToHUTpUNA. 3TU pacTBOPbI UCMONB3YIOT ANS
NPUroTOBIEHNA TPagynpOoOBOYHBIX PACTBOPOB codepXXalnx COOTBETCTBYOLWME NPOU3BOAHbIE B AMana3oHe
3Ha4YeHn MmaccoBoun KoHueHTpauun ot 0,5 go 20 mkr/mn.

Bce cTaHOgapTHbIE pacTBOPbLI XPaHAT 3allMLLEeHHBIMU OT CBeTa B repMeTUYHO 3aKPbIThIX CoOCyaAaX B XOJ10-
anneHuKe. [Nepen NCNONb3OBaAHUEM PACTBOPLI BbiAEPKXUBAKOT NPU KOMHATHOM TeMnepaTtype 40 AOCTUXKeHUS
TENNMOBOro paBHoBecud. o ncteveHn YeTbipex Heagenb pacTBOPbl AOMKHBI ObITb 3aMEeHEeHbl Ha CBEXUe.
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8.4 [loaroToBKa KapTpup)Xxeu ¢ HaHeCeHHbIM Ha cunukarenb QH®I

8.4.1 OOLWuUe NnonoxeHUN

[Tpoueaypy NpoBoaAT B NabopaTtopun ¢ 0MeHb HU3KUM cogepXaHeM anbaermaoB B Bo3ayxe. BClo CTek-
NSAHHYIO U NNAcCTUKOBYIO NadopaTopHyo Nocyay TwaTtenbHO oYULLAoT M NPOMBbIBAOT B AEMOHN3UPOBAHHOM
BOAE N aUeTOHUTPpUNe, He coaepXallemM anbaernabl. KOHTaKT peakTUBOB C BO3AYXOM B NabopaTopun A0KEH
ObITb MMHUMAaNbHLIM. [1py paboTe ¢ KapTpuaKkamm cnegyet HagesaTb NONMUITUNEHOBLIE NepYaTKM.

8.4.2 PacTtBOop AnaA HaHeceHua AH®I

C nomMmoubto NUNeTKM BHOCAT 30 M HackIWeHHOro ucxogHoro pacteopa AH®I B MepHYyo KONy BMeCTu-
MocTbio 1000 mn, aobaensatoT 500 mn aueToHUTPUNAa M noaKUCnAT 1,0 M KOHUEHTPUPOBAHHOMN COMNMAHON KNAC-
NOTHI.

Bo3ayx Hag nogkKUCNeHHbIM PacTBOPOM (PUMBLTPYIOT Yepes KapTpuak ¢ cunukarenem ¢ HaHeCeHHbIM
OHPI anaceeaeHUA K MUHUMYMY BHECEH WS B paCcTBOP 3arpsisHeHUda n3 sosayxa nadbopatopun. Kondy BCTpAXU-
BAlOT, 3aTEM PACTBOP AOBOAAT A0 METKU aLLeTOHUTPpUNOoM. Konby 3akpbiBatoT, NepeBopavymBaoT, BCTPSAXUBAKOT
HeCKOINbKO pa3 Ao TEX NOP, NoKa pacTBOP He CTAaHeT oAHOPOAHBIM. [lepeHoCcAT NOAKUCNIEHHBIN PACTBOP B NUMNe-
TOUYHBbIN go3aTop co wkanon ot 0 go 10 mn.

N3 nosaTtopameaneHHo cnueatoT oT 10 gao 20 mn pacTeopa B CNMMBHOU cTakaH. BBOOAT anMKBOTY pacTBO-
pa B BMany M NpoBepsaoT YPoOBEeHb coaepXaHua npumecen B NnogKUCNEeHHOM pacTBope MeToaoM BOXXX B COOT-
BeTCTBUMN C 9.3.4. MaccoBasi KoHLeHTpauus dopManbaeriaa B pacteope AomkHa obiTh He 6onee 0,025 mkr/mn.

8.4.3 HaHeceHue OH®I Ha cunukarenb B KapTpuaxe

KapTpuax BeIHUMALIOT U3 YNaKOBKU, NOACOEANHAIOT KOPOTKUU KOHEL, KapTpuaxXa K LWnpuuy BMeCTUMOCTbIO
10 MN, KOTOPLIA NOMeLlatoT B YCTPOUCTBO ANd HaHeceHnda OAH®[ kak nokasaHo Ha pucyHKe 3 a). [1pun nomoLm
NMUNEeTOYHOro Ao3aTopa B KaxXabIv Wnpul, BBoadaT 10 MnaueToHUTPUNA. KNOKOCTb A0IKHA CTeUYb CaMOTEKOM.

[1y3bIpbKM BO3AYyXa, MOABUBLUMECS MeXAY LUNpULLEM U KapTPUOXKEM C cunukarenem, yaansroT C MOMOLLbHO
aleToOHUTpWUna 13 wnpuua.

HacTpanBaloT NMNeToUHbIN 403aTop, coaepKalln nogKkMcneHHbli pacTeBop And HaHeceHus AH®PI, ans
BBeAEHUA NO 7/ MN B KaXXAbI KapTpWaK. Kak TONbKO Ha BbIXOAE KapTpuaKa npekpaTuTcs NoToK aLleToHUTPKUNA,
000AaBNAT B KaxKabIn WNpuL, no 7 mnpacTteopa and HaHeceHna AH®I . Pacteop ana HaHeceHUsa HP[ cTekaeT
yepes KapTPUmK caMoTEKOM A0 TEX Mop, NoKa He NMpekpaTUTcsl NOTOK Ha ApYroM KoHue KapTpuaxa. N3bbITok
XXWUOKOCTU Ha BbIXOAHOM OTBEPCTUN KaXKAOoro KapTpuaka yaansatoT ¢ NoMOoLbo PunbTpoBanbHOWU bymaru.

[TpoBOOAT COOPKY YCTPONCTBA ANS CYLLKN KapTpuaxKen (CM. pUcyHOK 3b). Ha kaxkaoM BbIXo4e yCTaHaBMU-
BAIOT NpeaBapuTEnbHO NOAroTOBNEHHLIN KAPTPUIXK ¢ HaHeceHHbIM OH®PT (Hanpumep, ckpybbep nnn «3aLnT-
HbIMY» KapTpuaxk). Takme «3aluTHbIe» KapTpuaky npegHasHadeHbl angd yaaneHnua cnegos popmManegernaa,
KOTOPBLIN MOXKET NMPUCYTCTBOBATL B NogaBaeMoM asoTe. VX noarotasnmearoT NyTeM CYLUKUA HECKONbKUX 3aHOBO
TPONUTAHHBIX KApTPUAKEN B COOTBETCTBUN C UHCTPYKLUMSAMU, NPUBEAEHHBIMWN HUXKE, N UCNONBb3YIOT AN obec-
1evyeHNss YACTOThI OCTalbHbIX KapTPpUaXKeu.

YcTaHaBNUBaloT NepexoaHnK ans KkapTpuaxen (pacluMpeHHbIN Ha KOHYC ¢ 0BOUX KOHLOB, C BHELLUHUM
anameTpom ot 0,64 oo 2,5 cM, BEINOMTHEHHbLIN N3 PTOPYrnepoaHon TpybKn, BHYTPEHHUM ANaMEeTPOM HEMHOIO
MeHbLUEe BHELUHero gnameTpa BXOAHOIro OTBEPCTUSA KapTpuaxXa) Ha ANUHHBIA KOHe L « 3alUTHOro» KapTpumka.

OTCcoeaUHAOT KapTPUKM OT LUMPULLEB U NOACOEANHAOT KOPOTKUE KOHL, bl KAapTPpUaXKen K CBODOAHBIM KOH-
LaM rnepexoaHUKoB, YXKe npucoeguHeHHbIX K «3alTHBIM» KapTpuaKam.

Uepes3 Kaxabl KapTpuak nponyckatoT a3oT ¢ pacxoaom 300 — 400 mn/muH. TNpomMbiBaloT BHELLIHUE
NMOBEPXHOCTU U BbIXOAHbLIE KOHLLI KAapTpUAXXen aueTOHUTPUNOM ¢ NoMoLbio nuneTkU [acTtepa. ['1o ncteueHuun
15 MUH Nogady asoTa npekpallatoT, yaanaT ocTaTKM aleTOHUTPpUNA ¢ BHELUHMX NOBEPXHOCTEN KapTpUaKen u
OTCOEAMHALIOT NpocyLIeHHbIe KapTpuaxun. Oba KoHLAa 3arpy>XeHHbIX KapTpuaKen 3akpbiBaoT cCTaHAapPTHLIMK
NONMUNPONUMIEHOBLIMU 3arnyLLIKaMM OT LUNPULLEB M MOMELLAIOT 3aKPbIThIe KApTPUOXKU B TRYOKU N3 DOpoCcUNMKaT-
HOro cTekna ¢ HaBUHYMBaLWNMAUCA KPbILLKaMKU U3 NONUNPONMUeHa.

Ha kaxabl tHansmayarnbHbIN CTEKNAHHBIM KOHTEUHEP ANA XpaHeHUa KapTpuayka HaHOCAT HOMepP cepui
N NapTUKN N XPaHAT BCKO NApPTUKO B XONOoAUNbHUKE A0 MOMEHTA LUCMNONb30OBaHUA.

YCTAHOBMNEHO, YTO COAEPKMMOE 3arpy>KeHHbIX KapTpUmKen octaeTcd CTaburnbHbIM B TE4EHUNE HE MEHEEe
6 Mmec npu xpaHeHUn Npu Temnepatype 4 °C B 3allMLLEHHOM OT CBeTa MecTe.

9 MeTtoauka

9.1 OTbop npob

[MpoBOAAT cOOPKY cucTemMbl oTOOpa Npod n ydoexgaTca B TOM, YTO Hacoc obecnevynBaeT NOCTOAHHBIN
pacxof B TedeHue Bcero nepuoga otoopa npod. 3arpyXeHHble KapTPUAXKN MOTYT COXPaHATbL CBOU XapaKTepuc-

8



OCT P UCO 16000-3—2007

TUKU NpKn oTOOpE NPob, ecnu TemMmnepaTtypa okpyxatouwein cpeabl Beilwe 10 °C. Npn He0BX0ANMOCTN yCTaHaBMN-
BAOT CKpybOep nnun noByLwKy Ans o3oHa (cm. 4.2).

[lepen Ha4vyanom oTbopa Npod NPoBEPSAOT rePMETUYHOCTL CUCTEMBI. 3aKpbIBaOT BXOAHOM (KOPOTKNA)
KOHeL, KapTpuaa Tak, YTobbl Ha BbIX04e Hacoca He BbIno NoToka Bo3ayxa. [pr aToM pacxogomep He AoKeH
bnKCMpoBaTh NOTOK BO3AyXa Yepes cuctemy otoopa npoo.

Bo BpeMa HeobCcnyXnBaembix N NpoaocIPKUTENBHBIX NepuoaoB oTbopa npod Ansd noaaepKmBaHUs
NOCTOAHHOIO NOTOKA BO3AyXa pekoMeHOyeTcs UCMNOMb30BaTh PErynaTop notoka Unn Hacoc ¢ PyHKLUMEN KOM-
neHcauum pacxoganpmotoope npod B 30He AblXaHUA. Perynatop NoToKa HacTpaneatoT TakMmM 0bpasom, UToOb!
3HavyeHue notoka obino He meHee 4yem Ha 20 % HuMKe YCTaHOBIIEHHONC MakCUMMarnbHOro sHa4veHUs pacxoia
BO3yXa Yepes KapTpuax.

[TpnmedaHune— Cunukarenb B KAPTPUOXKE yOEPXKXUBAETCH MEXAy ABYMSA MenkonopuncteiMu dunerpamu. [lo-
TOK BO3yXa B Xoae otbopa npobd MOXET M3MEHATBCH U3-3a 0CeaHnsA aspo30rbHbIX YacTUL, Ha nepegHem punestpe. Mame-
HEHWE NOTOKA MOXET ObITb 3HAUUTENBHLIM NPU 0THope NPob Bo3ayxa ¢ BONbWKMM COAEPKaHUEM B3BELLEHHbLIX YacTul,.

YcTaHaBNMBaoT cMcTeMy oTOopa Npob (BKIYasa KapTPUK ANt XONOCTOM Npobbl) U NPOBEPSIIOT pacxoa
BO34yXa MNMpu 3Ha4deHUn, o6nnskom K oxxngaemomy. OObLIMHO pacxod BO3AyxXa yCTaHaBMMBAKT B AManasoHe
0,5 — 1,2 n/muH. Obwee Yncno monen KapdoHUNbHLIX COegUNHEHNIN B 0ObeMe 0TODpaHHOro Bo3ayxa He 40S-
XHO npeBbiWaTh konmyectso AHDI B kapTpuaxke (2 mr unn 0,01 monb; oT 1 40 2 Mr B cnydae npUMeHeHus
CEPUNHO BhINyCKAeMbIX NpeaBapuTenbHO 3arpyXeHHbix kaptpugxen). OObIMHO OPUEHTUPOBOYHASA OLIEHKA
Macchl aHanuTta B Npobe AomkHa cocTaBNAaATb MeHee 75 % macceol AHPI, sarpykeHHoro B Kaptpuax [oT 100 ao
200 mkr B cnydae HCHO cyyeToM Mewaowmx BewwecTts (CM. pasaen4)]. [ pagynpoBKy NpoOBOAAT C UCMOb30Ba-
HAEM MbINIbHO-NEHHOrO My3bIPbKOBOrO pacxogomepa unu bapabaHHOro rasoBoOro cyeTyuKka ¢ XKUMAKOCTHBLIM
3aTBOPOM, NoAcoeANHEHHOro K BbIX0Ay NnoToka, npu ycnoBum repMeTUYHOCTU CUCTEMBI.

[TpumevaHwmne—Merog rpagynpoBKu, HE TPEDYIOWMN rEPMETUHHOCTU CUCTEMbI MOCNE Hacoca, NpUBEAEH
B [13].

Ons onpeneneHusa obbema Npodbl GUKCUPYIOT U 3anNUCLIBAOT 3HAa4YeHUe pacxoda B Hadane U B KoHLLe
nepuoga otbopa npodbl. Ecnu nepmnoa otbopa npobbl bonee 2 4, To pacxoq U3MEPSIOT HECKOMbKO pa3 B TeYe-
HMUe oTOopa npodbbl. AAnsa HabntoaeHUa 3a pacxoaom 6bes3 BMellaTenbCcTBa B npouecc otbopa npod B CUCTEMY
ycTaHaBNMBaloT poTaMeTp. Takke AonyckaeTcs UCMOoNb3oBaTh HAacoc Ang otoopa npob ¢ NpaAMbIM U3MEPEHN-
eM 1N HenpepbIBHOW pernctpaunen sHauyeHnn pacxoaa.

[epen Hayanom oT6opa NPob 3arpy>KeHHbIN KAapTPUDK 4OCTa0T U3 repMETUYHOro MeTannM4yeckoro nnn
OpYyroro noaxoasuwero KoOHTenHepa anga TpaHcnoptTupoBanus. lNepeg noacoeanHeHNEM K NOByAUTE N0 pacXo-
na (acnupaTtopy, Hacocy) KapTpuaK BblAepKNBAKOT NPY KOMHaTHOM TeMnepaTtype 40 AOCTMKEeHUS TeNnoBOro
PAaBHOBECUS, HE BbIHUMAS €r0 U3 CTEKNAHHOIC KOHTENHEPA.

OTON Xe npoLueaype noasepraroT CePUNHO BbINyCKaeMble NpeaBapuTenbHO 3arpyXeHHble KapTPUIKK.

HageB nonnuaTUneHoBbIE NepyaTkn, BBIHUMAKOT 3arnyLwKy KapTpuaKka n noacoeauHSoT ero K nodbyaure-
10 pacxoga npu nomoLm nepexogHuka. Kaptpunmk noacoegnHA0T TakM obpasom, YTODLI ero KOpoTKUIA KoHeL
oKazancs BXOAHbIM KOHLIOM 41151 NpODHl.

[loacoeanHeHMe cepUHO BeINYCKaeMbIX KapTpuaXeun c npeasaputenbHo HaHeceHHbIM AH®I npoBoaar
B COOTBETCTBUN C UHCTPYKLUAMUN U3roTOBUTENS. HeKoTOpble CEPUNHO BbINMyCKaeMble KapTPpUa K1 NpeacTaBns-
0T COBON repMeTUdHbIE CTEKNAHHBIE TPYOKN. B 3TOM cnyvyae HeobxoaMmMo OTNOMUTbL KOHLULI TPYBKK € npeaBa-
pPUTENBHBIM NCNOMb3OBaHUEM cTeknopesa. [loacoeAnHAIT KOHEeL, KapTpuaka ¢ MeHbLIUM KONMUYEeCTBOM
copbeHTa K NMHUM oTOopa Npob Tak, YToOLI bonbLIee KONMMYECTBO CopbeHTa HaXxoanMnock Ha BXoae npodbl BO3-
ayxa. CobnoaaroT OCTOPOXHOCTL NpKY obpalleHnn ¢ OTNICMaHHbIMW KOHLAMK TPYOKA.

BknovaloT Hacoc U ycTaHaBnuBatoT Tpedbyemoe 3HaveHne pacxoga. ObbIYHO pacxoq Yepes oanH Kap-
Tpuax coctaBnsaeT 1,0 n/MUH, a B cny4yae ABYX KapTpuaken, coegnHeHHbIX nocneaosarensHo, — 0,8 n/MuH.
[TpoBOASAT OTOOP NPOD B TEYEHUE YCTAHOBMNEHHOrO Nepruoga BpeMeHu, npm sTomM nepuoamnueckn UKCUpyoT
3Ha4YeHNsd napameTpoB oTOopa npoo.

Ecnun npu otbope npob Temnepatypa okpyxatowen cpeabl HKe 10 °C, To obecnevnBatoT, YTOObLI Kap-
TPUAX Anga otbopa npod Haxoauncs npu dbonee BblIcOkoU TeMnepaTtype. [Npu npoBeaeHnn otbopa nNpod B pas-
HbIX MOrOAHbIX YCNOBUSAX — B XONOAHbIE, BNAXHbIE U CyXUe 3UMHUE MECSILLbI, B XXapKne U BnaXHble NeTHUe
MecsiLbl — He BbIN10 OTMEYEHO 3HAYUTENBHOTO BIIUAHUSI OTHOCUTENTbHOW BIAXXKHOCTWN BO3AyXa Ha pe3ynbTaThl
oTbopa npoo.

[1o okoH4YaHUM oTBopa Npob BeIKMOYAaOT Hacoc. HenocpeacTBEHHO Nepea ero BbIKITIOYEHNEM MPOBEPSAIOT
pacxo Bo3ayxa. Ecnu 3HadveHunst pacxoga Bo3gyxa B Ha4vane v KoHue nepuoga otoopa npod oTnmyaroTcs
bonee yem Ha 15 %, TO NPOBY MAPKUPYIOT KAK COMHUTENBHYIO.
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Cpasy Xe nocne otbopa nNpob KapTpUmK OTCOEANHAT OT cCUCTEMBI OTOOpa Npob (HaaeB NONUATUNEHO-
Bble NnepYyaTKkn), 3aKpblBatoT €ro npobkamm n noMmeLarotT odpaTHO B MapKUPOBaHHLIN KOHTEWUHEpP. 3aknensatoT
KOHTeUHep bTopONNacTOBOU NEHTOU U NoMeLLaloT B MeTannniyecknn KOHTenHep, coge pXxaln criov rpaHynu-
POBaHHOIO APEeBECHOro Yria TONWMHOU OT 2 40 5 CM, UINX B APYIron noaxoadaLwmmn KOHTENHep ¢ NOrnoTuTeneMm.
[Tpn HEOBXOAUMOCTU ANA XpaHEHUNA KapTpuaXKa ¢ Npodon NCNONMb3YIOT TEPMOCKIEEHHbIA NNAaCTUKOBLIA MELLOK
C npocnonkamu ns gonbrn. 1o npoBeaeHUs aHanmsa KapTpuaK ¢ npobon XpaHAaT B XonoaunsHuke. Bpema xpa-
HEeHUA KapTpuaKa B XONoaunbHUKe He ACMKHO npeBbiwaTth 30 gHen.

Ecnn ana npoBeaeHna aHanmsa npoby HeodxXxoaumMo TpaHCNoOpPTUPOBAaTL B aHANUTUYECKYo nabopaTto-
DU, TO BPEMS XpPaHeHUs KapTpuaka ¢ npodbon 6e3 xonoannbHUKa AOHKHO ObITh CBEAEHO K MUHUMYMY U HE
npeBbIaTh ABYX AHEWN.

CpeaHnin pacxop otbopa npob g,, MN/MUH, BBIYUCNAIOT NO popMye

ga=1[9 + g+ ...+ q,l/n, (1)

rae q4, qo, ... , ¢, — 3Ha4eHUsa pacxoaa B Hayane, NpoOMeXyTOYHbIX TOYKaX 1N KOoHLe oTbopa npoob;
n — 4UCNO TOYEK ycpeaHeHus.
Obwunin obbem Bosayxa V., N, 0TobpaHHOro Npn N3BECTHLIX TeMnepaType 1 JaBneHuu B npoLecce oT00-
pa Npoodbl, BbIMUCIAT No dopmyne

V.. = (T, — T4)qa/1000, (2)

rae T, — BpeMda KoHLa oTbopa npob;
Ty — BpeMa Havyana otbopa npob;

T, — T4 — NpOAOIKUTENbHOCTL 0TOOpa Npobd, MUH;
ga — CpeaHun pacxon, Mi/MUH.

9.2 XonocTtble npobbl

[ns kaxaon ceprn npod HeodbxoanMMo NPOBECTU aHaNn3 He MeHee OHON XONOCTOW NPObbLI, NONYyYEeHHOW
B ycroBuax otoopa npob. Ecnn cepua sBkntovaeT B cebst 10 — 20 npob, To YMCNO XONOCThLIX NPod ACMKHO BbITh
He meHee 10 % obuero yncna npob. Ans onpeaeneHns HeOBXOAMMOro Yncna XonocTeiX Npob cneayeT PUKCH-
poBaTb 0bLLee YMCIIo NPod BHYTPU cepun N BpeEMEHHOro UHTepBana. Ha mecte oTbopa ¢ KapTpuakamm ans
oTBopa xonocThIX Npob obpallaloTcs Tak XKe, Kak ¢ KapTpukamMn ans otbopa peanbHbIX Npobd, 3a UCKHOYEHU-
eM caMoro npouecca otoopa npod. OTOOP XONOoCThIX NPOO ACIMKEH COOTBETCTBOBATbL TPebOBaHMAM, NPUBE-
neHHbIM B 9.1, 2KenaTenbHO TakkKe NpOBECTN aHanma ocTaBNeHHbIX B NabopaTopuin KapTpUaKen ¢ XonocTbiMU
1poBamn Anst yCTaHOBMEHUS Ppa3nnunini Mexay 3arpsisHeHMeM, KOTopoe MOXeT BbiTb BHECEHO B MecTe 0Tbopa
1pod 1 B naboparopun.

9.3 AHanus npob

9.3.1 MNMoaroTtoBkKka npo6

[TpoBbI TPaHCMOPTUPYIOT B NabopaTtoputo B NOAXOASLWEM KOHTENHEPE, coaepXalleM Cron rpaHynmpo-
BAHHOIC APEeBECHOIo Yrisl TONWUHON OT 2 A0 5 CM, UXPaHAT X A0 NPpoBeJeHNs1 aHannaa B XonoaurbHuke. MNpo-
Obl TakKke MOXHO XpaHUTb B MHAMBUAYAlbHBLIX KOHTeUHepax. [MpoOMexXyToK BpeMeHU Mexay oTOhopom U
aHanM3oMm nNpob gomkeH 6biThb He Bonee 30 aHen.

9.3.2 Oecopbuua npob

KapTpuax ¢ npobon KOPOTKUM KOHLUOM (BXOAHBbIM OTBEPCTUEM) NOACOEANHAT K YACTOMY LUNpULY.

[1na npeaoTBpalleHnUs nonagaHnusa HepacTBOPUMbBIX YacTUL, B 3Mt0AT HanpaBneHMe noToka XXMAKOCTU BO
BpeMsi AecopOLMn A0MKHO COBMagaTh C HANpaBneHnemM NoToKa Bo3ayxa BoO BpeMda oTbopa npob. Ecnn antoat
bunbTpyeTCsa nepeq nposegeHnemM aHanmsa metogaom B3OXX, TO MOXHO NpoBOANTL oDpaTHYHO Aecopduuto.
O na kaxxgon cepun Nnpod NnpoBoaAT aHann3 oTPUNbLTPOBAHHOMO YNCTOrO SKCTPpaKTa AN NOATBEPXKAEHUSA TOrOo,
YTO HA PUNbTPE HET 3arpA3HeHUI.

LLinpuy, ¢ noacoeanHEeHHbIM KapTpuaXeM nNoMeLlaroT Ha CTOUKY ans wnpuues. lNpoBoasaTt aecopoduunto
OHDI-nponsBoaHbIX KAapOOHUMBbHBIX coeanHEHWUA 1 He BCTynuBLWero B peakuuo AH®I, paBasa cteus 5 mnaue-
TOHUTPUNA U3 LUNPULLA CAMOTEKOM Yepes3 KapTPUOX B rpagynpoBaHHyo NpobUpKy UM MEPHYIO KOOy BMECTH-
MOCTbIO 5 M. B 3aBUCMMOCTWU OT UCNONb3yemMoro ang otbopa npob kapTpuaKa BO3MOXEH BBOA APYrux
00BbEMOB aLleTOHUTPUNA.

[TpnumeyaHune—CBoBOAHBIN OOBEM CYXOro KApTpuaxXa ¢ CUnuKkarenem coctaBnsaer Hemuoro bonee 1 mn. lNo-
TOK 3r0arta MOXET NPEKPaTUTLCSH A0 TOro, Kak BECb aUETOHUTPUIT BbITEYET N3 LLUNPULA B KAPTPUOXK N3-3a MPUCYTCTBUSA My-
3bIPbKOB BO34yXa Mexay PunbsTpoM KapTpumKka v wnpuuem. B 3Tom cnydae ny3blpbku BO3gyxa ygansiiorT nocpeacTsom
BBOJA aLETOHUTPUNA B WINPUL C NOMOLWbIO ANMMHHOW NUNeTKu [lacTtepa.
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PacTBop AOBOAAT aUEeTOHUTPUIIOM A0 METKN 5 M. KONy MapKUpYHOT Tak XKe, Kak U Npody. ANIMKBOTY BBO-
OST NUNEeTKOW B BUany c gtopyrnepogHon membpaHon. ANMKBOTY aHanNM3npyoT Ha coaepkaHue AHPI -npons-
BOAHbIX KapboHUNbHbIX coegnHeHnn metoaom BOXKX. B kadecTBe pe3epBHOW BO3IMOXKEH OTOOP BTOPOW
aNMKBOTbI, KOTOPYIO XPaHAT B XONOoAUNbHUKE A0 TEX NOP, NoKa He DyaeT 3aBepLUeH aHanms 1 nony4YeHsl NpuUroa-
Hble pe3ynbTaThl aHann3a nepeoun anukeoThl. [1pn HeOOBXOAUMOCTU BTOPYHC anNUKBOTY UCNOMb3YIOT ANS NpoBe-
OeHUsa noaTeepXaaroLero aHanumsa.

[Tpn ncnonb3oBaHUKM ONs oTOOpa NPob CTEKNAHHBLIX repMeTUYUHBIX TPYOOK, coaepXalmx OBa Crnos
copbeHTa c HaHeceHHbIM OH®I, oTnamMmbeIiBatOT KOHeL, TPYOKU, HaxoasiLnnes 6nnmKe Ko BTOPOMY CIoo copbeH-
Ta (BbIXOAHOW KOHeL ). OCTOPOXHO yAanAoT NPYXXUHY 1M NPoDKY N3 CTeKNOoBaThl, yaepXBatroLne crion copdben-
Ta. BbicbINatoT COPOEHT B YMCTYO CTEKNSAIHHYIO BUaNy BMEeCTUMOCTLI0 4 M ¢ pTOpyrnepoaHon MembpaHon nnu
KPbILLKOW. Bnany MapKMpyIoT Kak pe3epBHYIO YacTb Npobbl. OCTOPOXKHO BEIHUMAKOT BTOPYHO MPODKY N3 CTEKIO-
BaTbl M BbICbINAOT OCTaBLIMNCA COPOEHT B APYryo BUany BMeCTUMOCTbIO 4 M. Buany MapKnpyroT Kak OCHOB-
HYO YacTb Npobbl. B kKaxkayto Buany nMneTkon 4obasnsaoT 3 M aUeTOHUTPUNA, 3aKpbIBaOT BUAlbl M OCTaBNAOT
Ha 30 MWH, B TedeHUe KOTOpPLIX BMasbl NepnUognyeckmn BCTPAXUBAIOT.

9.3.3 I'papynpoBka BIAXX

[‘paaynpoBOYHbLIE pacTBOPblI TOTOBAT nyteM pacTtBopeHua OH®I -npoussogHoro dpopmaneaernga
(cM. 8.3) B aueToHUTpUne. [OTOBAT MHAMBMAYaANbHbIE UCXOAHbIE PaCTBOPLI MacCOBOW KOHLUEeHTpauuen
100 mr/n nytem pacteopenuns 10 mr tBepaoro npoussoaHoro B 100 mn noasukHoU dpassbl.

[10 ABa pa3a NPOoBOAAT aHalNU3 Ka)Xaoro rpaaympoBOYHOro pacTeopa (He MeHee NATU pasfIMYHbIX 3HaYe-
HAX MaCCOBOW KOHLIEHTPpaLK) U COCTaBNAT TabNMLYy 3aBUCUMOCTU 3HAYEHUW BbIXOAQHLIX CUTHANOB, COOTBET-
CTBYOLLUUX NNowagn xpomaTtorpadpuyecknx nmkoB, OT BBEAEHHON MaCChl COOTBETCTBYOLLErO BellecTBa (nndo,
yTo bonee yaobHo, oT BBeaeHHOoU Macchkl AHPI -nponssoaHoro dgopmanbaermaa npm pUKCUpoBaHHOM 00beME
netnu (cMm. pucyHkn 4 n 5)). B npoLuecce rpagyvnpoBKAU BeINMOMHAKT onepalun, COOTBETCTBYIOLLIME onepaunsm,
NPOBOANMBIM NpK aHann3se Npobbl U ycTaHoBNeHHBLIM B 9.3.4. Bo nsbexxaHune apdekta namsat Xxpomatorpadga
aHann3 Ha4yMHalT C pacTBOpa C HauMMeHbLUeN MaccoBOU KoHLUeHTpauuen. ['lpu ncnonb3oBaHun YO aeTektopa
NN AgeTekTopaHa OCHOBE ANOAHON MaTPULLbI AOSTKHA ObITh NONy4YeHa NMHENHAast 3aBUCUMOCTb BbIXOQHOMO CUT-
Hana npuBBeAeHUN PACTBOPOB MAacCoOBON KOHUEeHTpaumen B ananasoHe 0,05 — 20 Mkr/mMn npy BBOANMOM OO0 b-
eMe 25 wMKN. [lonyyeHHble pesynbTaTtbl WUCNONBL3YIOT AONA NOCTPOEHUA TpadyUpOoBOYHOro rpaduka
(CM. PUCYHOK ©). [ pagynpoOBOYHYIO XapaKTePUCTUKY (3aBUCUMOCTb BbIXOAHOIO CUrHana, COOTBETCTBYIOLLEro
nnowaan n1uka, ot 3Ha4YeHUst MacCoBOW KOHLEHTpaLMn), NONyYeHHYo METOA0OM HAaUMEHbLLIUX KBaapaToB, CHIK-
TaloT NMUHENHOW, eCn KO3 ULIMEeHT KoppenauumHe MeHee 0,999. 3HavyeHna BpeMeHU yaepXXMBaHUA ANS KaX-
0Oro aHanuTa He AOMMKHBI OTNMYAaThCa Apyr OT Apyra donee yem Ha 2 %.

[locne ycTaHOBNEHUA NMMHEUHON TPaaAyNPOBOYHOU XapaKTepUCTUKU MPOBOAAT eXXeAHEBHYIO NMPOBEPKY ee
CTabUNbHOCTU C MOMOLLbIO TPaAyUpPOBOYHOrO pacTBopa Co 3Ha4YEeHMEM MAaCCOBOM KOHLIEHTpauun, ONM3KUM K
OXMaaemMoMy 3HAYEHUIO KaXXaoro KOMNoHeHTa, HO He MeHee YeM B 10 pas npeBblatoLlim npegen obHapyxe-
HUSA. Onpegensgemoe Npu exxeagHeBHOW NPoOBepKe OTHOCUTENbLHOE N3MEHEeHWe BbIXOOQHOIo cCUrHana He gomKHO
npeBbiwaTtsb 10 % Ang aHanMToB MaccoBOW KOHLUeHTpaunen He MeHee 1 MKr/Mnimn20 % — ang aHannmTtoB Macco-
BOW KOHUeHTpauunen npuonuantensHo 0,5 mkr/mn. Ecnun HabntogaeTcs donbluee nameHeHme, HeobxogmMmo
NPOBECTM NOBTOPHYIO rpagyUpOoBKY UMW NMOCTPOEHUE HOBOMO rpagynUpoBOYHOro rpadka Ha OCHOBE CBEXeNpu-
OTOBMNEHHbIX rpagynpoBOYHbIX PACTBOPOB.

Ycnosua xpomartorpaoupoBaHUs:

konoHka. C-18 ¢ obpawleHHon ¢hazou;

noaBumxHana pasza. ¢ obvemMHbIM oTHOLWeHuem 60 % auetoHnTpuna/40 % soabl;
netekrop: Y® getekrop, paborawowmn Ha gnuHe BoNHbl 360 HM;

pacxoa. 1 mn/muH;

Bpema yaepxunsaHusa: ana QH®I -nponssogHoro oopmaneaernga npubnuanTensHo
{ MWUH:

0bbeM BBEOSHHOU Npobbl: 25 MK,

-+——— BBog

PucyHok 4 — lNpumep xpomatorpammbl AHP -nponssogHoro dopmanvae- — 1 1 T T ™
rmaa 0 10 20 Bpems, muH
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L JUUL

0 61 mkr/mn 1,23 MKrIMJ'l 6,16 mkr/mn 12 32 MI{F/MJ'I 18,48 mkr/mn BpeMﬂ
a) C) e)

Yecnosua xpomartorpapuposaHus:

konoHka:. C-18 ¢ obpaleHHoun asoun;

noaumxHas ¢pasa. ¢ 06bemMHbIM oTHOWeHuem 60 % auetoHuTpuna/40 % soabl;
netektop:. YO gertekrop, paboTtawowmn Ha gnnuHe BonHbl 360 HM;

pacxoa. 1 mn/mMuH;

BpemMsA yaepxueaHusa: ansa QH®I -nponasoaHoro popmanegervaa npubnuanTenbHo 7 MUH;
obbem BBeAEeHHOU Npobbl: 25 MK,

MaccoBas KOHUEHTpauus, MKr/ M [Tnowaab Nnuka, equHMua c4Hera
0,61 226541
1,23 452166
6,16 2257271
12,32 4711408
18,4 6953812

PucyHok 5 — [pumepbl xpomatorpamm JHPI -nponaesogHoro popmansgermga npu ero pas-
NMNYHbIX MACCOBbIX KOHLEHTpaUUAX
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[Tnowanb nuka (x10'4), YCNOBHbIE €AUHULbI

700 ~
600
500
@
400
300
Yecnosua xpomartorpadoupoBaHUs:
KO3 PpuumeHT koppensauuu: 00,9999 —
KonoHka: C-18 ¢ obpalieHHon dason; 200
noaBuXHasA asa: ¢ 0bbemMHbIM OTHOLWEeHUneM 60 % aueToOHUTPU-
na/40 % soAabi;
netekrtop: YO pgertekrop, pabortarelinn Ha ANUMHE BONHbI 360 HM; 100
pacxoa: 1 mn/muH;
BpemMsA yaepxusanua. ana AH® -npounssogHoro popmanbaeru-
0a npubnuanTenbHO 7 MUH; o
obbem BBeAeHHOU Npobbl: 25 MK, 0 @
3 6 9 12 15 18
PucyHok 6 — [pumep rpagyvmpoBOYHOro rpaguka ans MaccoBas KOHUEeHTpauus
copmanbaernaa AH®PI -nponasogHOro popmansaernaa, MKr/mn

9.3.4 AHanus Ha cogepxaHue dpopManbgernga MmetogaomMm B3I XX

[TpoBOAAT COOPKY U rPaaynpoBKy cucTteMbl BOXKX B CoOTBETCTBMM € 9.3.3, NPpU 3TOM TUMNYHBIMU OIS CUC-
TeMbl OyaOyT:

konoHka: C-18, BHYyTpeHHUM gnamMeTpom 4,6 MM, ANMUHOW 25 CM, UNTKU 3KBUBANEHTHas!;, KOHTPONIMPOBATL
TeMnepaTypy KONMOHKN He 0bsizaTernbHOo;

noasuxHas dasa: 60 % auetoHuTpuna/40 % Boabl (00ObEMHOE OTHOLWIEHUE), N3oKpaTUYECKas;

netekrop: YO getekrtop, paboTtarowmn Ha gnmHe BoHbl 360 HM;

pacxoa: 1,0 Mn/MuH;

BpeMsa yaepxusaHua: ana AH®I -nponssogHoroe popmansgerga 7/ MUH — € UCMONb3OBaAHUEM OOHOW
KonoHkn C-18, 3 MUH — € UCNONb30BaHWUEM ABYX KOMOHOK C-18;

obbemM BBOANMON Npodbl: 25 MK,

[epen KaXkablM aHaNMM30M NMPOBEPAOT OA30BYIO NMUHUIO AeTeKTopa aAns ocbecneveHnsa cTabunbHbIX yCo-

L

BUW.

[MpurotaBnmnealoT nogBkHyo gasy and BOXX nytem cmewmnmsaHmna 600 mn ayetoHuTtpuna 1 400 mn
BOAbl, NMOO yCTaHaBNMUBAKOT COOTBETCTBYIOLLME NapamMeTpbl AN rpagueHTHOro annpoBaHus. NonyvyeHHyo
CMeCb (PUNbTPYIOT Yeped MeMobpaHHbIN PUNbLTP U3 nonuadupa ¢ pasmepom nop 0,22 MKM B YyCTPOUCTBE
bnnNbTPOBaHUA Noa4 BakyyMOM, U3rOTOBMEHHBLIM TONMLKO U3 cTekna unu gprtoponnacrta. derasnpyoT oTdou-
NbTPOBAHHY0 NOABWXKHYIO hady NyTemM Npoayeki ¢ ucnonbsosaHmem rennda ot 10 go 15 muH (100 mn/mMunH) unn
nyTem HarpesaHna 4o 60 °C o1 5 go 10 mruH B nabopaTopHON KOHUYECKOW KoNbe, HaKpbiTOM YacOBbIM CTEKNOM.
Ona npeaoTBpalleHns obpasoBaHUA Ny3bIPbKOB rasa B A4enKe AeTeKTopa Nochne Hero yctaHaBnMBatoT NOCTO-
AHHbIN orpaHu4nuTens conpoTtuBneHusa (350 kla) unu kopoTkyto (15— 30 cm) Tpydbky M3 prToponnacta
BHYTPEeHHUM gnameTpom 0,25 MM.

[ToaBWXHYHO basy HaNMBaKT BEMKOCTb ANA pacTBopUTens nyctaHasnueatoT pacxon 1,0 mn/muH. MNepea
NnepBbIM aHannM3oM Hacoc aospkeH npopabdotatbh 20 — 30 MuH. [leTekTop BKMWOYAOT, Mo KpanHen mepe, 3a
30 MMH o0 Ha4vana npoBegeHUs NepBoro aHanunsa. BeIXxogHOW cUrHan getekropa peruncTpupyoT ¢ MOMOLL IO
BNEKTPOUIMEPUTENBbHBLIX CaMONULLYLLMX NPUOOPOB UMK aHalNMorM4HOro yCTponUcTBa BbiBOAA.

[ns cuctem ¢ pyyHbIM BBOAOM Mpob HabupatoT B YACTBIN MHXKEKLUMOHHBIW LWNPUL, AN BBOAA B XpOMa-
Torpad He meHee 100 mkn npobbl. 3anoNHAT NETNI0 KpaHa-ao3aTtopa NoaABWMKHOW ha3oun (KpaH-ao3aTop A0/1-
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XeH ObITb YCTAHOBIEH B MONMOXEHNE «3arpyskar»), 4obaBnsasa nanuwek npodsl ¢ noMoLlbio wnpuua. Ytoobsl
HavyaTb XpomMaTorpagupoBaHue, KpaH-4o3aTop nepeBoadaT B NoNIoKeHne «BBog npodbbl». OAHOBPEMEHHO C
BBOAOM aKTUBUPYIOT CUCTEMY ODPabOTKMN AaHHLIX, BKNHOYAKT M OTMEeYaloT TOUKY BBOAa Ha AnarpamMmMHON NeHTe
3NEKTPOU3IMEPUTENBHOIC camonuiuyulero npubopa. NpndbnmuantenbHo Yepes 1 MUH NepeBoasiT KpaH-403aTop
N3 NONOXEeHUA «BBOA NPOOLI» B MOMOXEHUE «3arpyska», onoackmuBaoT UMK MPOMbIBAKOT LUMPULL U AO3UPYIHO-
LLIYHO METNH0 CMECLI0 aLeTOHUTPUN — BoOAa ANS NOArOTOBKU K aHanuU3y criegytollen npoobol.

He gonyckaeTtca BBOOAUTL pacTBOPUTENb B NET0 KpaHa-ao3aTtopa, koraa KpaH Haxo4uTcd B NONOXeHUN
«BBOA NPOBbI».

[Tocne antounpoBaHua QH®I -nponssoaHoro dpopmaneaernga (CM. pUcyHoK 4 ) npekpalyatoT permctpaymio
OaHHBIX U BbIMUCNAKT MacCOBYHO KOHLUEHTpaLUWUe KOMMOHEHTOB B COOTBETCTBUKM ¢ paszgenom 10. Cucrtema
MOXeT ObITb UCNONb30OBaHa ANd AanbHeWwero aHannsa npod nocne Toro, Kak oyaet AOCTUTHYTO YCTONYNBOE
NonoXxeHne 6asoBon NUHUN.

[TpnmeyaHune—Illocne HECKONbKUX aHANW30B 3arpsA3HeHue KOMOHKM (O YeM CBUAETENbLCTBYET, Hanpumep,
yBEMUYEHNE AABMNEHUS NPU KaXXA0M nocneayowem Beoge npobdbl Npu 3a4aHHOM 3HA4YEHMM pacxoaa U COCTaBe PacTBOPU-
TENs) MOXET BbITb yeTpaHeHo npombiBaHneEM €€ 100%-HbIM aueTOHUTPUITOM 0OBEMOM, NPEBOCXOAALLMM 0OBEM KONMOHKU B
HEeCKONbKO pa3. [1ogobHyo 3awmTy MOXHO 0becneunTb, NCNonb3ys POPKONOHKM.

Ecnu 3Ha4YeHne MaccoBOU KOHLUEHTpaLUMM aHanuTa BeIXo4uT 3a npeaenbl MTMHENHOro ydacTka rpaayunpo-
BOYHOW XapaKTePUCTUKN CUCTEMBI, NPobY pa3zdbaBnaroT NoABMKHOU a3on N BBOAOAT B XpomMaTorpad MeHb-
W1 odbveM npobbl. Ecnu Bpems yaepXuBaHWA, NOMyyYeHHOe NpY npeablaywmx BBoAdax npobbl, He
BOCMpouU3BoagnTCca (NpedenbHo gonyctiumoe oTknoHeHne = 10 %), TO COOTHOLWIeHWe aueToOHUTPUN — BoAa
MOXET ObITb YBETMYEHO UM YMEHbLUEHO ANA NONyYeHNS COOTBETCTBYIOLWEro BpeMeHn yaepXmBaHusa. Ecnn
BpeMS yaepXMBaHUSA CINULLIKOM BENUKO, TO COOTHOLLEHNE YBENUYMNBAIOT, €CN CITULLKOM Maro — COOTHOLLe-
HMe yMeHbLlatT. [pn HeOOXOOMMOCTU 3aMeHbl pacTBOPUTENSA NPOBOAAT NOBTOPHYIO rpagyupoBKy nepen
BBOAOM NpodbLI (CM. 9.3.3).

[TpunmeyaHwune—IllpuBeaeHHbie ycnoBust XxpomarorpadmpoBaHns AomKkHb! 6bITb ONTUMU3NPOBAHBLI ANS Onpe-
aenenns opmanbgernga. AHanuTuKy pekoMeHayeTrcs NnpoBECTU UCCegoBaHus ¢ nmerwencsa cuctemon BOXX ans
oNTUMKU3aLUUM YCNOBUW XpoMaTorpatupoBaHns ans pelleHns KOHKPETHOW aHannTUYeCcKon 3agadn. Takke MoryTt 6biTb UC-
Nonb3oBaHbl BOXXX cuctembl ¢ aBToMaTUHECKUM BBOAOM NPobbl 1 cOOpPOM AaHHbIX.

[Tony4eHHy0 XpoMaTorpaMmmy UccrneayoT Ha npeameT MellaloLwero BNMAHMA 030Ha B COOTBETCTBUN C
4.2 N PUCYHKOM 2.

9.3.5 AHanus apyrux anbaerngoB U KeTOHOB MeToAoOM BIXX

9.3.5.1 Obwume nonoxeHus

OnTumMusayng yCrnoBum xpomaTtorpagupoBaHus nocpeacTsBOM UCNONb30BaHUA ABYX KONMOHOK C-18, coe-
OUWHEHHBIX MocneaoBaTenbHO, U rpagMeHTHOro peXxnuma nogadun snoeHTa No3BonseT NPoBOAUTL aHanM3 apy-
X anbaerngoB M KETOHOB, OTODpaHHbLIX M3 Bo3ayxa. B 4acTHOCTW, yCnoBUA XpomaTtorpadupoBaHUS
ONTUMUSUPYIOT ANA pasaeneHna auetoHa, NPONMOHOBOro anbgeriga U HeKoTopbIX Apyrux anbgeruaos C
Donee BbLICOKOMN MONEKYNSIPHOW Maccon Npu NpoAoIKUTENBHOCTU aHanunsa npmbnnusntensHo 1 u.

CocTaB noaABMXHOW dpasbl neprnognyeck U3sMeHaroT No NMMHeHOW rpagueHTHOW NporpaMmme A4ns nony4ye-
HUA MakcumanbHoro pasgenedusa Cy, C, 1 beH3anbaerMaa B COOTBETCTBYOLEN 00nacTn XxpoMaTorpamMmmel.
[ns aTon uenu paspabdboTaHa cneayrowas rpagmeHTHas nporpamMmma: B MOMEHT BBoAa Npobbl MUSMEHSIIOT 00 b-
eMHoe oTHoLweHKue pacTBopoB ¢ 60 % auetoHnTpuna/40 % Boabl Ao 75 % aueToHUTpUna/25 % Boabl B Te4eHUe
36 MmuH; go 100 % aueTtoHuUTpUna — B TedeHne 20 muH; 100 % aueToHUTPpUNA — B TEYEHUNE S MUH, MEHSIIOT
HanpaseHne NMMHeNnHOro rpagauneHTHoro nporpammupoBaHnga co 100 % auetoHuTpuna ao 60 % aueToHUTpPU-
na/40 % Boabl B TedeHne 1 MUH; nogaepmeBaroT obbemHoe oTHoweHue 60 % auetoHnTtpuna/40 % Boabl B
TeuyeHne 15 MUH.

9.3.5.2 AHanus npod Ha gpyrne KapOoHUNbHbIE CoeANHEHUS

[TpoBOAAT COOPKY U rpagaynpoBKy cuctembl BOXKX B cootBeTcTBUM € 9.3.3. TUNUYHBIMK ANA CUCTEMBI
OyoyT:

KONMoHKa: [ABe KonoHku C-18, coegnHeHHble nocneaoBaTeNbHO;

noaBMKHaaA dasa: aueToHUuTpun/Boga; NMHEUHbIN rpagueHTHBIN PEXNM;

netektop: YO getekrop, paboTarowmm Ha AnnMHe BomnHbl 360 HM;

pacxoa: 1,0 Mn/MuUH;

rpagueHTHasa nporpamma: no 9.3.4.

Ycnosug xpomaTtorpadpnpoBaHud, npuseaeHHble Bbllle, ObIN ONTUMUA3UPOBAHBLI AN rpagUeHTHbBIX CUC-
TeM BOXX ¢ YO geTektopoM Unu 4eTEKTOPOM Ha OCHOBE ANOCAHON MaTpULbl, aBTOMaTUYEeCKUM NPobooTOOop-
HbIM YCTPOWUCTBOM C OOBbEeMOM Ao3uvpytowlen netnm 25 mkn, agsymsi konoHkamm C-18 (4,6 x 250 mm) u
3NEKTPOU3IMEPUTENbHBIM CAMOMNULLYLLIMM NMPUOOPOM UM SMEKTPOHHBIM UHTErPaTOPOM. AHATUTUKY PEKOMEH-
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ayeTcs NPpOBeCTU UccrneaoBaHuda Ha uMmetrollenca cucteme BOXKX ¢ uenbio onTuMusaumm yernoBUn XpoOMaTor-
padpnpoBaHNA ANS PeLlleHnst KOHKPEeTHOW aHanntudeckon sagadvn. OntuMmusaumnsa Heobxoanmma, No KpamnHemn
Mepe, ANng pasaeneHna akpolenHa, aueTtoHa U NponMoHOBOro anbaernaa.

[ PUMEYAHWE — N3rotToBUTENN KONOHOK ODBIYHO NPMBOAAT peKoMeHdaunn 1no ornTtumMalibHblM YCITOBUAM Pa3-

aenenns AHOI -npon3BogHbIX 451 KONOHOK C 0BpalleHHOW Phas3on. 3Tn pekoMeHgaumm MoryT UCKnovaTb HEOBX0ANMOCTb
NCMOMb30BaHUA ABYX KONMOHOK 6€3 yXyalweHus pasgeneHns KapboHUNbHbIX COEAUHEHWIA.

KapboHUnbHble coeanHeHUa B Npobe onpeaensitoT Ka4eCTBEHHO U KONUYEeCTBEHHO NYTEM CpaBHEHUS UX
BPEMEHN yOepXUBaAHUSA W nnowagn NUKOB ¢ aHalnornyHbiMUA nokasatensamu anst obpasuoB cpaBHEHUS
OHPI -nponsBoaHbIX. PopManbaerna, auetanbgerna, aueToH, NponMoHOBLIN anbderng, KpoTOHOBbLIN anbie-
rma, 0eHsanbaerng u o-, M-, N-TONYWUNOBbLIE anbaernabl onpeaenstoT ¢ BbICOKOW CTEMNEHbIO AOCTOBEPHOCTMN.
OnpegeneHne MacngaHoro ansgernga ABnseTcd MeHee HageXHbIM U3-3a ero COBMECTHOro 3M1onpoBaHnA ¢
n3o0yTUpansaAerngomMm U METUNSITUNKETOHOM MPU YCTAHOBNEHHLIX BbilLE YCNOBUSAX XpomMaTorpadprupoBaHus.
TunuuHasa xpomartorpamma, nonydyeHHasa ¢ BoOXXX cuctemoun ¢ rpagueHTHbIM 3MioMpoBaHueM, npueegeHa Ha

PUCYHKe 7.

MaccoByto KOHLIEHTpaLUo MHAUBUAYabHbIX KApOOHUNBHEIX coeAUHEHNIn onpeaenaoT no 9.3 .4.

OAH®T

L L T

0 10 20 30 40 Bpewms, MUH
MaeHTUdUKaUns NMKOB
Homep CoeauHeHue MaccoBas KOHUEHTpAaLUSA, MKI/MIT
1 dopmansgernag 1,140
2 Auertanbaerna 1,000
3 AKpOneuH 1,000
4 ALEeTOH 1,000
5 1pONMOHOBBLIN anbaerng 1,000
e {POTOHOBLIV anbaerng 1,000
7 MacnsHbin anbaerna 1,000
3 beHsanbaerna 1,000
O VisoBanepanbgerna 0,450
10 Banepanbgervg 0,450
11 O- ToNyunoBbIN anbgerva 0,515
12 M-TONYyUNoBbIN anbaerva, 0,505
13 n-ToNywnoBbIv ansaerng 0,510
14 [ ekcaHanb 1,000
15 2.5-Nnmetnnbensanbaerva 0,510

Pucynok 7 — lNpumep xpomaTtorpadpudeckoro pasgenenns AHOI -nponaeoaHbixX 15 KapbOHUNBbHBIX COeANHEHNI
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10 BbluncneHue pes3ynbTaToB U3MEPEHUMN

Obwyto maccy aHanuta (QH®PI-nponsBoaHOro) ANd Kaxkaon npodbl BLIYUCIAKT Mo popmyne
md — ms — mb, (3)

rae my— cKoppekTupoBaHHasi Macca AH®PIM-nponssogHOro, M3BNEYEHHOTo U3 KapTpuaxa, MKr;
m., — HEeCKOPPEeKTUpOBaHHasA Macca KapTpuaxa ¢ npoboin, MK

Mg = As(Cstgl Asta) Vs (%)
m, — Macca aHanuTa B KapTpuaxe ¢ XonocTon Npobon, MKr:

My = Ap(Cste Asta) Vb (5)
A, — nnowaab nnka aHanuTa, afMpoBaHHOIO U3 KapTpuaxka ¢ Npoboi, YCNoBHbIE eANHULI;

A, — nnowaab n1ka aHanuTa, 3noupoBaHHOro N3 KapTpuaxa ¢ XoocTon npoboi, yCroBHble e ANHNLLbI;
Ay — NNolwaab nuka aHanuta B rpagyMpoBOYHOM pacTBoOpe AN eXXeAHeBHOW rpagynupoBKU, YCINOBHbIE
eUHNLLBI;
Cstqy — MaccoBag KOHUeHTpauua aHanuta B rpagyypoBOYHOM pacTBOpe ANA eXeAHEeBHOW rpaayupoB-
KA, MKI/MI;
V., — obwun obbem anwaTta, NosyyeHHoro Ana kaptTpugka ¢ npoboun, mMi;
V,, — obwwunin obbem antara, NonydyeHHoro Ana KapTpuaka ¢ XorocTon npobon, Mn;
d. — KoapdpuuneHT pasbaBneHua anwoarta npoodbl:
1, ecn Nnpoby He pa3baBnNANN NOBTOPHO;
V,/V_, ecnunpoby pasbaBnanu gna 1oro, Ytodbl BLIXOAHOW CUrHan Haxoauncsa B oo6nactu IMHen-
HOCTW AeTekTopa, rae V, — obbem nocne pasbaBneHus, Mn; V, — anukeoTa, crnonb3yemas npu
pazbaBneHnn, Mn;
d, — KoadpdpununeHT pasdbasneHua xonocton npobsl, pasHbin 1,0.

MaccoByto KOHLEHTpaLuuio KapboHUIBHOTO COEIUHEHUS C 4, HI/N, B Npo6e BbIMUCNAOT No hopMyne
Cp=myMJM,, )1000/V,, (6)

raoe M. — monekynapHaa macca KapboHUnbHoro coeguHeHna (ana popmansgervaa pasHa 30);
M ., — MonekynsapHaa macca H®I -nponssogHoro (ana gopmanegernga pasHa 210);

V., — obwnin obbem npobbl Bo3gyxa 3aMKHYTOro nomelleHnsa, otobpaHHoun no 9.1, n.

[TpunmeyaHwune—HepekomeHayeTcs NCNONb30BaTb MUNINMAPAHLIE N MUNTIMOHHBIE Aonun. OaHako ans ya00-
CTBa HEKOTOPbLIX Nonb3oBaTtenen 06beMHOE OTHOWEHNE KapPOOHUNBHOTO COEAUHEHUST C4 B MUINNMapAHbIX Aonsx (ppb)
BbIYMCIIAOT NO hopmyne

Cp = CAS~24,4/MC, (7)

rae ¢, — MaccoBasi KOHLUEHTpaLuuns KapboHUNbHOIo CoeanHEHUs B Npobe, BblYMCNEHHast C UCNONb30BAHUEM 00beMa
Bo3ayxa V , npuBedeHHoro k temnepatype 25 °C n gaenenuto 101,3 klla, Hr/n;

24,4 — monaApHbIM 0OBbEM naeanbHOro rasa, NnpuBeaeHHbIN K Temnepartype 25 °C, Hn/HMonb.
Obwwn obbem Npobbl Bo3ayxa V¢, N, npuBeaeHHbIV K Temnepatype 25 °C n gaenenuio 101,3 kla, BbMMCAAOT NO

dopmyne
V. =V, 0,)101,3{298/(273 + T ,)}, (8)

rae p, — cpeaHee aTMOCepHOe JaBNeHne BHYTPU 3aMKHYTOro nomMmeueHuns, kla;
I, — cpegHan TemnepaTypa okpyxatowen cpeabl B 3aMKHyTOM nomeleHuun, “C.

Ecnn Heobxoanmo BbipasnTb cogepXaHue aHanuta B MUNNMOHHbIX AONSAX (MnH‘1) NPV CTaHOAPTHBLIX YCIOBUSAX
oKpyxawwewn cpegbl (Temnepartype 25 °C v gasnennmn 101,3 kla) ansa conocrtaBneHus ¢ obpasuamm CpaBHEHUS], COCTaB
KOTOPbIX YCTAHOBITEH B TEX Xe& BENUYUHAX, OTODPaAHHLIN OOBbEM HE crieayeT NPUBOAUTL K CTAHAAPTHLIM YCITOBUSAM.

11 Kputepuun adppeKTUBHOCTU U KOHTPONb Ka4yeCcTBa pe3ynbTaToOB U3MepPeHUN

11.1 O6wme nonoxeHun

B HacTosdwem pasfgene yctaHOBMNEHbl Mepbl, HeobxoammMmble Anst obecnevyeHUs KOHTPONA Ka4vecTBa
pe3ynbTaTOB U3MEPEHWUN, N PYKOBOACTBO MO COOTBETCTBUIO KPpUTEPUSAM 3P EKTUBHOCTU, KOTOPLIE AOITKHbI
ObITb BbINOMHEHHI.

[Tonb3oBaTensb cTaHgapTa AomkeH BbinonHATbL TpeboBaHna NCO 9001, MCO 17025.
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11.2 CtaHpapTHble pabovue npoueaypsl

[Tonb3oBaTenb cTaHAapTa AOMKeH paspaboTaTh cTaHAApTHLIE paboyne npoueaypsbl Ans cneayrowmnx
BWOOB AeATENbHOCTU B NabopaTtopun: cbopka, rpagaynpoBka U npuMeHeHne cnctembl oToopa npob ¢ ykasaHu-
eM U3roTOBUTENSA U MOAENN UCNONb3YeMOro 0bopyaoBaHUs; NOAroTOBKA, OYUCTKA, XpaHeHune n obpaboTka
pPeaKkTUBOB, UCNOMb3yeMbIX NpK oTOope Npod, 1 camunx Npob; cbopka, rpagynpoBKa N NPUMEHEeHNe CUCTEMBI
B3XXX ¢ ykazaHnem Mmapku u moaenn ncnonb3yemoro obopyaoBaHus; cnocod pernctpauim n obpaboTkn aaH-
HbIX C YKasaHneM UCMob3yeMblX annapaTHbIX U nporpamMmmMmHbiX cpeacts OBM.

OnuncaHne ctTaHaapTHLIX pabounx npoueayp ACMKHO BKMoYaTh B cebsl noaTanHble MHCTPYKUMK 1 BbITb
OOCTYMHLIMU N MOHATHBLIMW ANA NepcoHana, paboTtatollero B nabopatopun. CtaHagapTHbIE pabovne npoleay-
Pbl AOMKHBI COOTBETCTBOBATL TPeOOBaHUAM HACTOALLEro cTaHgapTa.

11.3 9 PeKTUBHOCTL cUCTeMbI BIXKX

2P PekTUBHOCTL cucTeMbl BOXX onpegensetca ap@PekTUBHOCTLIO KOMOHKU 1 (MACIO TeopeTUdecKkmnx
Tapenok), KOTOPYH BbIMUCNAKT No dopmMmyne

n =5,54(t/wy )2, (9)

rae [, — Bpemsa yaepXuBaHua aHanuTa, C;
W4 /» — LWAPWHA NMKa N0 OQHOMY KOMMOHEHTY Ha NOMOBMHE BbICOTHI, C.

O PEeKTUBHOCTb KOMOHKN AoJKHA BbITb He MeHee 5000 TeopeTnyecKMxX Tapenok.

OTHOCUTeNbHOEe CTaHAapTHOe OTKINOHEHUe BLIXOAHOIO CUrHana Npu NOBTOPHBLIX KaXXAOAHEBHbLIX BBOAaX
npob B cuctemy BOXKX He gomxkHo ObITh bonee + 10 % anga rpagynpoBOYHbIX PACTBOPOB C MACCOBOU KOHLLEH-
Tpaunen aHanuta He meHee 1 Mkr/mn. INpn MaccoBOW KOHLIEHTPAaL N HEKOTOPBLIX KApOOHUMBHBIX COegNHEHNU
He bonee 0,5 MKr/Mn NPeun3noOHHOCTb NOBTOPHBLIX aHaNM30B MOXeT yBennintbeda A0 20 %. Npeun3noHHOCTL
BpEeMEeHN yaepKMBaHua OomkHa ObITh B npeaenax £ 7 % B Ntobon geHb NpoBeaeHnsl aHanumaa.

11.4 MNMoTtepsa npobbI

[MoTepsa npobbl HabNoaaeTca NpuY NpeBbILLEHWUM JONYCTUMON Harpysku copbeHTa Unu ecnm o6 beMHbIN
pacxof NnpeBbllaeT MakcumarnbHO JONYCTUMBIA AN UCMOoNb3yeMon cucteMsl oTbopa npob. MoTepto npobsbl
MOXXHO NpeaoTBpaTUTb MyTEM YCTAaHOBKM ABYX KapTpuayken ana otbopa npod, coeguHeHHbIX nocneaoBaTe b-
HO, C MocneayrLWnM aHanM3oM CoO4ePXKXNMOTO KaXKJoro n3 HUX, nMbo nyTem yCTaHOBKN ABYXCEKLMOHHOIO Kap-
TpnaXKa ¢ copbeHToM ¢ nocrneayowmm aHanmaom obenx cekuunn. Ecnm KonnyecTBo aHannTa B pe3epBHON
cekummn donee 15 % KonuyecTBa aHanMTa B OCHOBHOW CeKUUW, AenakT npeanonoXeHne o «MNPOCKoKe» U
TOYHOCTb MOJTyYeHHbIX Pe3yNbTaToB MNoABEpratoT COMHEHMIO.

12 llpeun3noHHOCTbL U HeonpeaeneHHOCTb

Tak e, Kak U npu aHanuse gpyrux coeanHeHunn, Ha npeLmusmoHHOCTb U HeonpeaeneHHOCTb pesynbTaTta
onpegeneHuna cogepXxaHua dpopmanegernga B BO3gyxe 3aMKHYThIX NoMeLlleHU BNUAT ABa pakTopa: BOC-
NPOU3BOAUMOCTb aHanMMTUYeCcKou npoueaypbl 1 USMEHEHNE BO BPeMEeHU codepXXaHuda aHanmTa B BO3AyXe.
CunTtaeTcs, UTO nocneaHnn pakTop MMeeT ropasao bonbllee BAUSHUE, YEM NEPBLIN, XOTH TPYAHO KONUYECT-
BEHHO OLUEHUTb BIUAHUE N3MEHEHUA MHTEHCUBHOCTU UCTOYHUKA U YCINIOBUN BEHTUNALMNN.

Obwasa nHdopmMmauns 0 3HaYEHUAX NOrPELLHOCTEN, OTHOCALLIMXCS K aHannMTU4YecKou npoLeaype, npuse-
OJeHa B NpUnoxeHum A.
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[MpnnoxeHne A
(cnpaBo4HoOe€)

MpeLun3MoOHHOCTbL U HeonpeaeneHHOCTb

bbina npoBeaeHa oueHKa MEeToAMKU, aHarnorm4YHon MeToauke aHanuia, NpuBeeHHoOn B HACTOSIWLEM cTaHaapTe.
[TpeuUM3nNOHHOCTb, OTHOCSLLASCH K aHANUTUYECKON npoueaype, aomkHa 6beitb B npegenax = 10 % npn maccoBon KOHUEH-
Tpauum aHanuta He meHee 1 mkr/mn. [Npn maccoBon KOHUeHTpauum He bonee 0,5 MKr/mn Npeun3noHHOCTb MPU NOBTOPHbIX
aHanun3ax HEKOTOPbIX KAPBOHUIBHLIX COEAUHEHNN MOXET YBENUUYUTBLCS A0 25 %.

B xoae kpyroebiXx ucnoitannm [14] — [16] bbina npoBeaeHa oueHKa MeTola C UCNoNb30BaAHUEM KAPTPUIXKEN C CUNN-
Karenem (¢ paamepom vactumu ot 55 go 105 mkm) ¢ HaHeceHHbIM AIHOI, ananornyHoro metoay, ycTaHOBEHHOMY B HACTOSI-
uem ctangapre. PesynbraTtbl NPOBEAEHHON OLEHKN, MPUBEAEHHBIE HMXE, MOTYT BbiTb MCNOJb30BaHbI A5 OLEHUBAHUS
3P PEKTUBHOCTU NCNONB3IOBAHUA 4AHHOIO METOAa AN aHanm3a Bo3ayxa 3aMKHYTbIX NOMELLEHUN.

[1Be pasznnyHbie nabopaTopum NCNONb3OBaNu KapTpuakn ansa nposegeHuns bonee 1500 namepeHnn cogepxaHus
dopmanbgernga n apyrux KapOoHUINbHbIX COEANHEHNW B aTMOCEPHOM BO34yXe B paMKax nporpaMmmbl NCCNeaoBaHUMN,
nposognmon B 14 ropogax CLUA [15], [16]. [lpeunsanoHHOCTE 45 MOBTOPHbLIX BBOAOB rpagyuwpoBOYHOrO pacTtBopa
NH®P[ -nponseogHoro gopmanegernga B cuctemy BOXKX B TeveHne 2 mec, BblpaXeHHas Kak OTHOCUTENbHOE CTaHQ4apTHOE
OTKNOHeHune, coctaBuna 0,85 %. No pesynbTatam TPEXKPaATHOro aHanm3a Kaxaom nd 12 naeHTUYHbIX NPod C KapTPUIKEN C
HaHeceHHbIM H®[ 6b1nmn nonyyeHsl 3Ha4YeHUs1 cogepaHna doopmMmanbaernaa, KoTopble CornacyTes B npeaenax 0THOCH-
TenbHOro craHgapTHoro otknoHexwus 10,9 %.

B KpyroebiX ncnelTanusix npuHumanm yqactme 16 nadopatopum CLLUA, Kanagbl v EBponel. [1pyn aTuX ucnbiTaHUAX b
npoBeaeH aHanua 250 kapTpuaXen ¢ xonoctbiMm Npobamu, Tpex HabopoB no 30 KapTpumKken ¢ TpemMms 3Ha4YEHUAMIN coaep-
¥aHusa BBoanmbliX AHPI -nponaBogHbIX 1 13 cepumn KapTpuaXen, SKCNOHNPOBAHHBLIX B Cpee C BbIXIMOMHbIMW ra3amMmmn aBTo-
mobunen [14] — [16]. KapTpnaxu, cooTBeTCTBYIOWME TpeboBaHuam 4.2, 6binm nogrotoBneHbl 0gHon nabopartopuen. Bee
Npobbl BbINMK crnydanHbiM 0Bpa3om pacnpedenerHbl mexay nabopaTtopusimun, y4acTBYOLWMMY B KPYTrOBbIX UCTbITAHUSX.
Pe3ynbTaThl KPYroBbIX UcnbliTaHmnm 0600LWeHbl 1 npuBegeHsl B Tabnuue A.1.

[TpnmedaHune—B Xxoge KpyroBbiX UCMbITAHUU HE NPUMEHSANACh CTaHAAPTU30BaHHAA METOAMKA aHann3a MeTo-
aom BOXKX. YyacTHMKM ncnbiTaHUM UCMONb30BaNnu 1€ MEeTOAUMKN, OCHOBaHHbIe Ha BOXKX, KOTOpbIE OHU UCMONb3YIOT HA
NpakTUKe B CBOMX nabopaTopusix.

ADCONITHaAA BENWYMHA PA3HOCTU, BbIPAXXEHHOW B MPOLEHTAX, MEXAY pe3ynbTartamMmu gByX cepun namepeHmnm (otbop
Npob N3 0AHOIO 1 TOIrO Xe MecTa), NPOBEAEHHbIX NO nccnegoeatenockon nporpamme CLLUA B 1988 r., coctaBuna anst hop-
mansgernga 11,8 % (n = 405), auetansgermpa — 14,5 % (n = 386)mn auetoHa — 16,7 % (n = 346) [15], [16]. B pesynbTa-
T€ aHanu3a asyx npob, oTobpaHHbIX NMPaKTU4YECKN B OAHOW TOYKE B paMKax AaHHOW nporpamMmmbl Ha codepaHue
dopmanbgernga gpyron nabopartopmen, OTHOCUTENBHOE CTaHAAPTHOE OTKINOHeHue coctaBuno 0,07, koahdUUNeHT Kop-
pensumn — 0,98, HeonpeaeneHHocTb — MuHyc 0,05 ana dpopmanvgervaa [15]. CooTBETCTBYIOWME 3HAYEHNSA OTIA aLe-
Tansgernga coctaeunm 0,12;0,95nmmnHyc 0,50, agnsauetonHa — 0,15; 0,95 mmnHyc 0,54 [16]. AHann3 kapTpugxen nocne
BBeAeHus B HUX IH®I, npoBognmbivi 0aHOW nabopaTtopuen B TEYEHUE roga, nokasan, Yto cpegHsas HeonpeaeneHHOCTb
coctaBuna 6,2 % anadopmansgernga (n = 14)n 13,8 % gansaauetanvgernga (n = 13). AHanu3a 30 KapTpuaXen nocrne Bee-
aeHns B HUX H®I, nposoanmbiv ogHon nabopatopuen B paMKax 4aHHOW NporpamMmmsbl, NokKasarn, uYto cpegHsast Heonpeae-
neHHocTh coctasmna 1,0 % (B ananasoHe o1 MuHyC 49 % ao nntoc 28 %) ans dopmaneaernga n 5,1 % (B gananasoHe
oT MunHyc 38 % ao munyc 39 %) ans auertanbgernaa.

Tabnwuua A1 — Pe3ynbTaTbl KPYroBbiX UCNbITAHUIA

[1TpONUOHOBLINU

Tun npobsbl Gopmaneaerna Auetanbaerna anbaera ben3zanbaerna
KapTpumkm ¢ Xonocton npobown:
anbaern, MKr 0,13 0,18 0,12 0,06
rsd, % 46 70 47 44
n 33 33 23 8
KapTpuax ¢ npobond):
cTeneHb naenedenus, % (rsd, %)
HU3KUNA 89,0 (6,02) 92,6 (13,8) 106,7 (32,6) 114,7 (36,1)
cpeaHnIn 97,2 (3,56) 97,8 (7,98) 100,9 (13,2) 123,5 (10,4)
BbICOKUU 97,5 (2,15) 102,2 (6,93) 100,1 (6,77) 120,0 (8,21)
n 12 13 12 14
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[TpONMOHOBLIN

Tun npobsbl Gopmanbaerna AueTanbagernn anbaernn beH3anbaerua
[TpoObl B OKpyXatoLwWwen cpeae ¢ BbIXI10mM-
HbIMW razamMmm aBToOMoODUNen:
anbgerna, Mr 5,93 7,99 0,52 0,29
rsd, % 12,6 16,5 20.4 19.4
n 31 32 32 17

) Huakui, cpeaHuii n BbICOKVIN YPOBHM COAEPXKaHNA BBEAEHHOTO B KAPTPUOXK anbaernaa cocTaBnany npubnmam-

TenbHO 0,5 5 1 10 MKr COOTBETCTBEHHO.

[TpunmedyaHune—B nccnegoBanusax npuHumanu ydactme 16 naboparopuin. 3Ha4veHns1 ObINM NONy4YeHbl Ha

OCHOBe psia AaHHbIX 1Moclie yaaleHnsHd U3 Helro pe3ko OTJTIMHA O WNXCH 3HaAYEHUN.

Obo3Ha4veHuns, NPUHATbLIE B Tabnuue:

rsd — OTHOCUTENbHOE CTaHAapPTHOE OTKITOHEHWE,

n — 4YnCcno N3aMepeHun.
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[MpnnoxeHnve B
(cnpaBo4HoOe€)

Touku nnasneHuna AH®I-npon3BoAHbIX KaPOOHUNBbHbLIX COeAUHEHUN

Tabnwuwya B.1— Toukn nnaenenns JHPI -npon3BogHbIX KAPOOHUNBHBIX COeANHEHNW

HaumeHoBaHUe KapBOHUNBHOTO COeaUHEHUSA

Touvka nnasnenuna QH®I -npounssoaHoro [17], °C

AuleTanbaerni OT1 152 po 153 (168,5 [18], 168[19])
ALeTOoH OT1 125 po 127 (128 [18], 128[19])
beHszanbaerna Ot 240 po 242 (235 [19])

MacnsaHbin anbagerna

Ot 119 go 120 (122 [19])

KpoTOHOBLIN anbaerna

Ot 191 go 192 (190 [19])

2.5-numeTnnbeH3anbaerva

Ot 216,5 0o 219,5

dopmanbaerng 166 (167 [18], 166 [19])
[ ekcaHanbaerna Ot 106 oo 107
VzoBanepanbagerva OT1 121,5 npo 123,5

[lponnoOHOBLIN anbaerna

OT 144 go 145 (155 [19])

o- TonyunoBbIN anbgerng

OT1 193 oo 194 (o1 193 no 194 [19])

M-TONyunoBbIN anbgaerng

212 (212 [19])

n-TonywnoBbin anbgerva

Ot 234 po 236 (234 [19])

Banepanbaerng

Ot 108 go 108,5 (98 [19])
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MpnnoxeHwne C
(cnpaBo4HOe€)

CBefleHNA 0 COOTBETCTBMU HaLUOHaNbHbLIX cTaHaapToB Poccumnckon ®epepauuu
CCbIMOYHbLIM MeXAYHapoaHbIM CTaHOapTam

Tadbnwuwua C.1

OBo3HaAYEeHNE CChITOYHOTO

O603Ha4YeHUEe 1 HAMMEHOBAHUE COOTBETCTBYICLLEro HaLUMOHANBHOrO cTtaHgapTa
MEXOYHaApPOAHOro ctanaapTa

NCO 9001:2000 [[OCT P NCO 9001—2001 Cuctembl meHempKMeHTa KavyecTBa. TpeboBaHus

MCO 16000-1:2004 [[OCT P CO 16000-1—2007 Bosayx 3amkHyTbIX nomeweHun. Hacte 1. OT60p
npo6. Obwme NonoxeHus

MCO 16000-2:2004 [[OCT P NCO 16000-2—2007 Bo3ayx 3amkHyTbIX nomeweHun. Yacte 2. OTbop
npob Ha cogepxaHne chbopmanbgernga. OCHOBHbIE MOMNMOXEHUS

NCO 16000-4:2004 [OCT P MCO 16000-4—2007 Bosayx samkHyTbIX nomeweHun. Hacte 4. Onpe-
aenenvne dpopmanegervnga. Metog aunpdyamnonHoro otoopa npob

NCO/MOK 17025:2005 [OCT P MCO/M3K 17025—2006 Obuwune TpeboBaHMUA K KOMMNETEHTHOCTU UCTIbI-
TaTenbHbIX N KANMDPOBOYHbIX NabopaTopun

* COOTBETCTBYOWMN HAUMOHANbHbIN cTaHaapT oTtcyTcrByeT. [o ero yrBepXaeHns peKoMeHayeTcss UCnonb3o-
BaTb NepPeBO HA PYCCKUN A3bIK 4aHHOIO MeXayHapoaHoro craHgapTa. [lepesog 4aHHOIro MeXxXgyHapogHoro craHgapTra
HaxoauTcs B PeaepanbHOM MHDOPMALNOHHOM (POHAE TEXHUYECKUX pernameHToB U CTaHOJAPTOB.
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