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MpeaucnoBue

Lienun n npuHuunel ctaHgapTusauun B Poccuiickon ®eagepaumu yctaHoeneHbl egepanbHbiM 3aKOHOM OT
27 pekabps 2002 r. Ne 184-93 «O TeXHUYECKOM perynMposaHun», a npasuna npuMeHeHus HauuoHanbHbIX
ctangapTtoB Poccuiickoin degepaumm — FOCT P 1.0 — 2004 «CtaHaapTusauus B Poccuiickon deagepaumu.
OCHOBHbLIE MOMOXEHUSI»

CBepeHunA o cTaHaapTe

1 MOArOTOBIIEH OTkpbITbIM akuMoHepHbIM 06LWecTBOM «HayuHo-UccneaoBaTenbcKUiA LIEHTP KOH-
TPOns 1 AnarHoCcTUkK TexHudeckux cuctem» (OAO «HUL, KO ») Ha ocHOBe COBCTBEHHOTO ayTEHTUYHOTO Nepe-
BOAa CTaHAapTa, yKasaHHOro B NMyHkTe 4

2 BHECEH TexHuyeckum komuteToM no ctaHaapTtusauun TK 457 «Kayectso Bosagyxa»

3 YTBEP>XOEH WU BBEAEH B JEWCTBWE Mpukasom deaepansHOro areHTcTea no TeXHUHECKoMy
perynupoBaHuio u MmeTposiorum ot 27 gekabpsa 2007 r. Ne 590-ct

4 HacTosawuin ctaHaapT naeHTudeH MexayHapoaHomy ctaHgapty MCO 16000-3:2001 «Boaayx 3aMkHy-
TbIX NoMelleHuiA. Yactb 3. OnpegeneHune cogepxaHua opmanbaernaa u gpyrux kapboHUNbHbIX coeanHe-
HWI. MeTog aktnBHoro ot6opa npob» (ISO 16000-3:2001 «Indoor air — Part3: Determination of formaldehyde
and other carbonyl compounds — Active sampling method»).

Mpu npUMeHeHNN HacTosILLIEro cTaHAAPTa PEKOMEHAYETCA UCNOMb30BaTh BMECTO CChITIOYHbIX MeXayHa-
POAHBIX CTAHA4APTOB COOTBETCTBYIOLME UM HaUMOHalbHbIE CTaHAaPThl, CBeAEHUSA O KOTOPLIX NpuBeAeHbl B
OONONHUTEeNbHOM npunoxexHun C

5 BBEAEH BMNEPBbLIE

UHbopmayusi 06 USMEHeHUSX K HacmosiueMy cmarHOapmy rybriukyemcsi 8 exe2o0Ho uszdasaeMoMm
UHGbOpMayUOHHOM yKa3amerie «HayuoHarnbHble cmaHOapmbl», @ MEKCM U3MeHEeHUU U r1ofipasoK — 8 exxeMe-
CAYHO U30asaeMbixX UHHOPMaUUOHHBLIX yKa3amersix « HayuoHansHbie cmaHdapmei». B ciiydae nepecmMompa
(3amMeHbl) unu ommMeHsi Hacmosiweao cmaHdapma coomseemcemesyroujee ysedomiieHue 6ydem onybnukosaHo
8 eXXeMeCs4YHO uU3dasaeMoM UHPOpMaUUOHHOM yKa3amerle «HayuoHarnbHbie cmaHOapmbi». Coomeemcemay-
rowas uHghopmayus, yeedoMieHuUe U MeKCmbi pasmMeuaromecs makke 8 UHghopmayuoHHoU cucmeme obuez0
rofib308aHuUsi — Ha oghuyuansHoM calime PedeparibHO20 azeHmcemea 10 MexXHUYECKOMY peaynuposaHuio U
mempoirioauu e cemu VIHmepHem

© CraHgapTuHgpopm, 2008

HacToswuit cTaHaapT He MOXeT BbITb MONHOCTHI0 UMW YacTUYHO BOCMpOU3BedeH, TUPaXMPOBaH U pac-
npocTpaHeH B ka4ecTBe ohuLmManbHOTo M3faHus 6es paspelueHnst PeaeparnsHOro areHTCTBa Mo TeXHUYecKo-
MY perysiupoBaHuio M MeTpomoru
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BBegeHue

HacTosiwmin ctaHgapT NpUMEHSIIOT NpU aHanmnse Bo3dyxa 3aMKHYTBIX noMelleHui npu otbope npob
cornacHo MCO 16000-2. CtaHgapT NpMMEHSIOT Mpu onpedeneHn cogepxaHus dopmansaernga u gpyrux
KapbOoHUMBHBIX coeguHeHniA. CTaHaapT Obln NpoBepeH B OTHOLWEHUN 14 anbaernaos v keToHoB. Popmanbae-
rmg npeactaenseT coboi npocTenwee kapboHUNbLHOE coeanHEHKe, COCTOosILee U3 OAHOro atoMa yrnepoaa,
O[HOro aTOMa KUcnopoaa v AByxX aTOMOB BogopoAa. B uictom Buae B MOHOMONEKYNSIPHOM COCTOSIHUM 3TO Bec-
LiBETHbI, C PE3KNM 3anaxoM, XMMUYECKM akTUBHbIN ras. dopmManbaerng npuMeHsioT Npu npoussoacTee kapba-
mMugocdopmansaernaHbiX noaMMepoB, KeeB U U3ONSLMOHHBIX neHomaTepuanoB. OCHOBHEIM NUCTOYHUKOM
dopmanbaernaia B Bo3gyxe 3aMKHYTbIX MOMELLEHWA ABNSeTCA ero BblaeNneHne ApeBeCcHO-CTPYKeUYHbIMU NIn-
TaMu 1 U30NSLUOHHBIMU MaTepuanamu, NPUMEHSIEMbIMA NP CTPOUTENLCTBE.

OT60p Npob 4ns onpeaenerHns cogepxanns hopmanbgernga npoBogaT nyTeM Npokadkuy Bosgyxa yepes
XUMWYECKN aKTUBHYHO cpealy, YTO NPMBOAUT K 06pa3oBaHuie NpoM3BOAHOMO coeanHeHust ¢ bonee HU3KMM aaBs-
neHvem napa, kotopoe 6onee acbeKkTUBHO yaepknsaeTcs B Mpo6ooTOEOPHOM YCTPOACTBE UMOXKET ObITb NNerye
npoaHanuanposaHo. B HacTodweM cTaHaapTe ycTaHOBIeHa MeToauka onpeaeneHus hopmansaernaa v apy-
rX KapOOHUIBbHBIX COEAMHEHWIA, B OCHOBE KOTOPOMN NEXUT peakumst 3TUX COeAUHEHWI ¢ 2,4-anHUTPodEHNN-
rmapasnMHoOM, HaHeCeHHbIM Ha copbeHT, Ansi NpeBpaLleHns X B COOTBETCTBYOLUME MMApasoHbl, KOTOPbIE MOTYT
ObITb U3BMEYEHbI, a X COAEPKaHNE N3MEPEHO C BLICOKON YYBCTBUTENBHOCTLIO, MPELN3UOHHOCTBLIO Y TOYHOC-
Tbto. MeToauMKy, NPUBEAEHHYO B HACTOSILLEM CTaHAapTe, Takke NPUMEHSIIOT AN onpeaeneHus apyrx kapbo-
HAMbHBIX  COEAWHEHUN, BblAEMNSIEMbIX B BO34yX pacTBOPUTENsIMW, CBSASYOLWMKW  MaTepuanamu,
KOCMeTU4eCcKUMI cpeacTBamMm U APYrMMn NCTOYHUKaMM.

B ocHoBe meToaukmn otbopa npob, NnprBeAeHHON B HacToaWweM cTaHgapTe, nexut metog TO-11A [1].

Mpu NpMMeHeHUM MeTOaMKN, YCTaHOBMNEHHOW B HacTosILLEeM cTaHaapTe, crieQyeT y4uTbiBaThb, 4TO hop-
ManbAaeruguHekoTopble Apyrue KapboHUIbHbIE CoOeAMHEHNS ABMISIOTCS BbICOKOTOKCUYHBIMY BellecTBamu [2].
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HAUMWOHANBbHBLIA CTAHOAPT POCCUUMCKOU OSGEONEPALMUMU

BO30YX 3AMKHYTbIX MOMELLEHUA
YacTtb 3

OnpepeneHue coaepxaHus popmanbaeruaa U Apyrux KapGoHUNbHLIX CoeaUHEHUA.
MeTop akTuBHOro oT6opa npo6

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

Dara BBegenns — 2008—10—01

1 O6nacTb NpMMeHeHus

HacTosawmin ctaHgapT ycTaHaBnuBaeT MeToa onpegeneHus coopmanbaeruaa (HCHO) n apyrux kap6o-
HUMbHBIX coeanHeruin!) (anbaernaos U KeToHOB) B Bo3ayxe. Metoa, npumeHaeMbIi Ana onpegeneHusa dop-
Manbaerua, nocre cooTBeTCTBYOLE N MOANDUKALMN UCNONL3YIOT A1 AeTEKTUPOBAHUA U KONUYECTBEHHOTO
onpeaeneHust Apyrmx kapboHUNbHbIX coeanHeHun (He meHee 13 coeguHeHuir). MeToa NnpuMeHsAoT ANA onpe-
aenenvs dopmManegeruaa u opyrux KapboHUNbHBIX COeAMHEHWUIA B AManasoHe 3HaYeHNA MacCoOBOW KOHLIEH-
Tpauumn npubnuautensHo ot 1 Mkr/m3 4o 1 Mr/m3. C nomMolLbio MeToaa, NpUBeAEHHOro B cTaHAapTe, NonyyatoT
ycpeaHeHHyto rno BpemeHun npoby. MeToa MoxeT BbITb UCNONb30BaH Kak Npu A0NTOCPOYHOM (0T 1 40 24 4), Takn
npu KkpaTkocpoyHoM (0T 5 o 60 muH) oT6ope npob Bosgyxa ANS onpefeneHns coaepxaHusl B Hem
cdopmansgernga.

HacToswwit cTaHgapT ycTaHaBnMBaeT MeToauky otbopa M aHanusa npob Bosgyxa Ans onpeaeneHuns
cofdepxaHus B HeM cbopmanbaernaa u apyrmx kapboHUnNbHbIX COeAUHEHUA NyTEeM yNaBnNnBaHUs UX U3 BO3ayxa
C NOMOLLbLIO KapTpUKel ¢ HaHeCeHHbIM 2,4-anHuTpodeHnnruapasuiom (AH®I) n nocneayowmm aHanuse
MEeTOAOM BbICOKOI(PPEKTUBHON KMAKOCTHOW xpomatorpacdum (BIXKX) c ynbTpaduonetosbiM (YP)
aetektopom [1], [3].

MpuBeaeHHbIN B cTaHAapTe MeTo pa3paboTaH cneunansHo Ans otéopa uaHanusa npob ans onpeaene-
HUA coaepXaHua B Bo3ayxe dopmanbaernaa ¢ npUMeHeHWeM KapTpuaxa, 3anofiHeHHOro aacop6eHToMm, n
nocneayowein BOXX. Metoa Takke npuMmeHum Ans onpeaeneHus cogepxaHnua B BO3ayxe Apyrux anbaer1gos
N KETOHOB.

g HaCTOsILLEM CTaHAapTEe NPUBEAEHbI PAcNPOCTPaHEHHbIE HA3BaHWUA COEANHEHNI BMECTO HAMMEHOBAHWUNM NO HO-

menknatype IlUPAC, npuBeaeHHbIX B CKoOKax:

cdopmanbgermg (MetaHans);

aueTanbgervg (3raHans);

aueToH (npornaH-2-oH);

macnsiHbii anbgerng (6ytanano);

KPOTOHOBbLIV anbaerng, (2-6yteHans);

n3oBanepuaHoBbiii anbaerva (3-metmnbytaHans);

NPONUOHOBLINA anbaerna (NponaHanb);

M-TONyWIoBeblii anbaervg (3-metunGensansaerva);

O-TONyMIoBbIN anbaerna (2-metunbeHsanbaema);

n-Tonywnoebin ansgerna (4-metunGensansgerva);

Banepanbiervg neHTaHanb.

WU3spanne odmumnansHoe
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MeToz, np1BeAeHHbI B HACTosLLEM cTaHAapTe, IPUMEeHSA0T AN onpeaeneHus crneayowmx kapboHnne-
HbIX cCoOeJUHEHNA:

dhopmanbaerna; aueTtanbaerua; aueToH;

GeHzanbaernsa; MacnsHbIA anbaerua; Banepanbgerua;
2,5-lnmeTnnbeHsanbaerua; KPOTOHOBLIN anbaerva;
130BanepuaHoBLI anbaerna; NPONMOHOBLIA anbaerng; rekcaHanb;
o-TonyunoBeli anbaerug; n-ToNyWnoBbIA anbaerva; M-TOonNywnoBbI anbaerva.

2 HopmaTuBHbIe CCbIFIKM

B HacTosLWeM cTaHOapTe NCNomnb30BaHbl HOPMATUBHBIE CCHINKU Ha cneaylowune cTaHgapThl:

MCO 9001:2000 Cwuctembl MeHemxkMeHTa kadyecTea. TpebosaHua

MCO 16000-1 Bosgyx 3aMKHyTbIX noMelleHuiA. HYacTb 1. OT60p npo6. O6wme nonoxeHus

MCO16000-2 Bosgyx3amkHyTbix nomeweHuin. Yactb2. MeTogonorusa otbopa npob chopmanbgernaa

MCO 16000-4 Bosgyx 3amkHyTbIX nomewieHuin. Yactb 4. Onpeaenenue dopmansaeruaa. Metog and-
dy3noHHoro ot6opa npob

MCO 17025:2005 O6wwme TpeboBaHUA K KOMNETEHTHOCTU UCNbITAaTENbHBLIX U KanNMBPOBOYHLIX Nabopa-
TOpUIA

3 CywHocTb MeTOAA

B HacTosilem cTaHgapTe yCTaHOBMAEH MeToA NPoKayYnBaHUs BO3ayxa Yepes KapTpuaxk, coaepxaliui
cunukarernb ¢ HaHeceHHbIM JH®I. MeToa ocHoBaH Ha cneuuduieckoin peakumm KapboHUNbHOW rpynnbl aHa-
nusnpyemoro coeaunHexuss ¢ QH®I B npucytcTeun kucnotel ¢ obpaszosaHneM cTabunbHbIX NMPON3BOAHbBIX
(pucyHok 1). UcxogHele anbaernabl U keToHbl onpeaenaoT no ux AH®M-npoussogHeiM meTogoM BIXKX ¢
ncnonb3oBaHMeM Y® getektopa unv aeTektopa Ha ocHoBe AnoaHo M MaTpuubl. Aipyrue kapboHunbHble coegu-
HeHWs MoryT BbITb onpegeneHbl ykazaHHbBIMU MeToAaMu AeTeKTuposaHua cornacHo 9.3.5.

HacToawuin ctaHgapT coaepXuT ykasaHus no NoAroToBke kapTpumkein ana otéopa npob Ha ocHose
CEPUNHO BbINyCKaeMbIX KapTpuaken Ans xpomatorpacdun, coaepXallmx cunukaresb, yTem BBEAEHUA B KaX-
Abl KapTpuoxk nogkucnenHoro AH®I. PekomeHayeTcsi MPUMEHSITb CEPUAHO BbiMycKaeMmble KapTpuaku,
cofepxaluue cunukarenbs ¢ HaHeceHHbIM IHPT, nockonbKy oHu 6onee yHUUMUMPOBaHbI U UMEIOT HU3KUI ypOo-
BEHb XONOCTbIX NokasaHuil. OgHako CepUnHO BbiMycKaeMble kapTpuUaK1 nepea Ucnonb3oBaHueM Heobxoaumo
npoBepuUTL Ha cooTBeTCcTBUME TpeboBaHUAM HacToslero craHgaprta. [pyruMm npeumMmyLiecTBOM CEepuitHo
BbINyCKaeMbIX KapTpUIXKeNn SABMsieTCs TO, YTO OHU coAepKaT cunukaresnbs ¢ 6oMnbLLIMM pa3mepoM HacTuu, 4YTo
MPUBOANT K MEHbLUEMY MaJeHUIo AaBNeHusl Bo3yxa B kapTpuaxe. Takue KapTpuaxu ¢ HebonbwumM nageHnem
AaBleHNsi MOTYT Oka3aTbCsl None3HbIMU Anst oTbopa npob Bo3ayxa B 30He AblXaHUs C MOMOLLbH HACOCoB, pabo-
TaloWmMX OT aNemMeHTa NUTaHus.

+
R'\ H
c=0 + H,N— HN NO, ——»
R/
Kap6oHunsHoe 2,4 -puHutpodeHunmapasuH (JH®)
coefuHeHue
(anbpervua unn
KETOH)
NO,
HY R
_— C—N—NH NO, + H,0
R
OH®M-npoussoaHoe

R — ankun unu apomatuueckas rpynna anst keToHoB, unu H ans ansgernaos; R'— ankun unu apomatuyeckas rpynna asns KeTOHOB.

PucyHok 1 — Cxema peakuuu KapGoHUNbHBLIX coeauHerui ¢ AHOI
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4 OrpaHu4eHusi N MeLlaloWue BewecTBa

4.1 O6wMme nonoxeHusA

TpeboBaHus HacTosLwero ctaHaapTa 6binu NoaTBepKAeHbI Npy oT6ope Npob Bosdyxa Ansa pacxoaa He
6onee 1,5 n/mMuH. laHHOe orpaHnyeHne pacxoga o6bACHsETCs BbICOKMM NageHueM aasneHus (bonee 8 klMa
npu pacxoge 1,0 N/MUH) Yepes NOArOTOBIIEHHBIV NONb3oBaTENEM KapTPUDK C CUMUKarenem, pasmep yactuy,
koToporo oT 55 Ao 105 Mkm. Takune KapTpuaXu He COBMECTUMbI C Hacocamu, paboTaloLwmMmn oT aneMeHTa nuTa-
HUS U MCnonb3yeMblMKn Ans oTbopa npod Bo3gyxa B 30He AblxaHusi (Hanpumep, Ans uenein obecneyeHus
MPOMBILLMIEHHOR MrMeHbl).

Ons ot6opa 1 aHannsa npob Bosayxa Ans onpegeneHns B Hem coaepxaHus opmanbgernaa npumeHsi-
toT cneuudundeckyto MeToanky oTbopa Ha TBepablit copbeHT. MoryT BO3HUKHYTb TPYAHOCTU NpU peanusauum
meToAa N3-3a NPUCYTCTBUS HEKOTOPBIX M130MEPOB anbAerMaoB UM KETOHOB, KOTOPblEe HEBO3MOXHO pa3aenunTb
¢ nomolLubto BOXKX npu aHanuse gpyrvux anbgeruaos U KETOHOB. Meluaowmmin BelecTBamuy Takke sSiIBASIHoTCS
opraHnyeckue coegUHEeHNs, UMetoLLne Takoe e BPeMs yaepXXUBaHWUs U 3Ha4MMOe MorJiolleHne Ha AnuHe BOJT-
Hbl 360 HM, kak n AH®IM-npoussoaHoe opManbaeryaa. BnusaHue meluawwmx BeLecTB MOXHO YCTpaHUTb
nyTeM WM3MeHEeHWUs YCroBWA pasperieHust (Hanpumep, ¢ UCMOoNb3oBaHUeM ApYrux KonoHok BIXKX unu
N3MEHeHWNs cocTaBa NoABUMXKHOM hasbl).

YacTo Bo3HMKaeT npobnema sarpsisHeHusa QHPI hopmanbaermaom. B Takux cnyyasax JH®I oumwatot
nyTeM MHOTOKpaTHOW NepekpucTanamsaumm U3 aLeToHuTpuna, ynuctoro B YO obnactu cnekrpa. MNepekpucran-
nnsauuno nposoaaAT npu Temnepatype o1 40 °C ao 60 °C nyTeMm MenIeHHOro BeiNapuBaHUs pacTBopUTens Ans
MONy4YeHNs KpUCTannos MakcumarnbHoro pasmepa. CoaepxaHue npumecei KapboHUIbHBIX COeAMHEHNA B
OH®I npeagBaputensHo onpeaensaioT metogom BAXX, noHo AomkHO 6b1Tb He 6onee 0,15 MKr Ha KapTPUK.

Kaptpumkn gns otbopa npob ¢ HaHeceHHbIM JH®I He cnegyeT noaeepratb BO3ASUCTBUIO NPSIMbIX
CONHEeYHbIX fydel Bo n3bexaHue nossneHus No6oYHbIX NUKOB [4].

[aHHyIo MeToauKy He UCNOMb3YIOT ANt TOYHOIO KONMYECTBEHHOIO OnpeaesieHusl akposienHa B BO3ayxe.
HeTouHble pesynbTaThl KONMMYECTBEHHOTO onpeaerneHns akponeMHa MoryT 6biTb 0BycrnoBneHbl NosiBlieHueEM
HECKOINbKNX MUKOB ero NMPoU3BoAHBLIX U HECTabUITbHOCTBIO OTHOLLUEHWUIA NUKOB [5].

NO, BcTynaet 8 peakuuto ¢ JH®I". Beicokoe coaepxaHue NO, (HanpumMep, Npu UCMOMb30BaHUM ra3oBbIX
MANT) MOXeT MPUBECTU K MoSIBNEHUIO Npobnem, Tak kak BpeMa yaepxusanua ero AH®M-nponssogHoro moxeT
coBnacTb C BpemeHeM yaepxusaHua JH®M-npoussogHoro gpopmanbaernga B 3aBUCUMOCTU OT KOMOHKU
B3XXX n napameTpos aHanu3sa [6], [7], [8].

4.2 Mewawllee BNUsAHUE O30HA

CnegyeT npeanpuvH1MaTh cneuuanbHele Mephbl, €Cnv B 3o0He 0Tbopa Npob oxunaaeTca BbICOKUIA ypoBEHb
cofepkaHusl 030Ha B Bo3gyxe (Hanpumep, oT 0pUCHON KONMPOBAnbHON TEXHUKN). Hanu4ue 03oHa NpuBoamT K
3aHWKEHWIo pesynbTaTa onpeaeneHns CoaepXXaHua aHanusMpyeMbIX BeLLEeCTB, Tak Kak B KapTpuake OH BCTy-
naet B peakuuo kak ¢ AH®I, Tak 1 ¢ ero NpomssoaHbIMKU (rTnapasoHamu) [9]. CTeneHb MelwatowWwero BusiHAS
3aBUCUT OT UMEHEHWIN cogepXXaHnsa 030Ha U KapboHUNBHBLIX COeANHEHWIA BO BPEMEHMW, a Taloke OT NPOAOITKU-
TenbHOCTU 0T60pa NPob. 3HaunTenbHoe 3aHWXKeHne pesynbTaTa onpegeneHns (oTpuuaTenbHoe MellaoLwee
BMMsIHME 030Ha) Habnodanock Aaxe Npu 3HAYEHUSIX MacCOBOW KOHLEHTpauuun dopmanbaernaa n osoHa,
COOTBETCTBYIOLLMX YNCTOMY aTMocepHoMy Bosayxy (2 u 80 mkr/m3 cooteeTcTBeHHO) [10]. B xoae aHanmsa o
MPUCYTCTBNM 030Ha B NPo6e MOXHO CyAUTb MO NOSIBIIEHUI0 HOBbLIX COeQUHEHWI, BPEMSA yAEP>KNBAHUSA KOTOPbIX
MeHblUe BpeMeHUn yaepXusaHus rmapasoHa dopmanegeruga. Ha pucyHke 2 npuseaeHbl XpoMaTorpaMmmbl
BO3ayxa, oboraweHHoro popmanbaernaom, ¢ 030HOM 1 6e3 03oHa.

Hanbonee npocTbIM pelueHneM A5t yMeHbLUEHWUSI MeLLatoLLEero BMUsIHUS 030Ha ABNAETCA ero yaaneHune
[0 TOro, Kak oTépaeMblil BO34yX AOCTUrHET KapTpuaka. OT0 MOXeT 6bITb 06ecneveHo ¢ NOMOLLLIO 030HOBOWA
MOBYLUKN UMK ckpybbepa Ans yaaneHns 03oHa, yCTaHOBNEHHOro nepeg kapTpumkem. Ucnonebsylot cepuiiHo
BblNyckaeMble O30HOBbIE JIOBYLUKA U cKpybbepbl. Taikke 030HOBYIO MOBYLLKY MOXHO WU3rOTOBUTL U3 MEeHOWM
TPYyOKM ANWHOM 1 M, BHeWwHUM anameTpom 0,64 cm 1 BHYTpeHHUM gnameTpom 0,46 CM, KOTOPYIO 3anonHSII0T
HacblWeHHbIM BOAHBIM PACTBOPOM MOAMAA Kanusi, OCTaBMASIIOT HAa HECKONbKO MUHYT (Harnpumep, 5 MUH), 3aTem
pacTBOp CMBatOT U TPYBKY BbICYLLIWBAIOT B MOTOKE YACTOrO BO3AyXa UM asoTa B Te4eHne npubnusntensHo 14.
MponyckHas cnocoBHOCTL Takoro yeTponcTea AN yaarneHus 030Ha cocTasnsaeT npnbnusutensHo 200 mkr/m3 B
yac. AHanusmpyemble anbgerugsl (bopmManbgerua, auetansaeri, nponuoHoBbIA anbaernd, 6eHsansgerngn
n-ToNyunoBbIA anbaerna), BBedeHHble B MOTOK 0TOMpaemoro Bosgyxa B AMHaMUYECKOM PexrMe, MPoxXoauni
Yyepes 030HOBYHO NOBYLLKY NpakTuyeckn 6e3 noteps [11]. CepuiiHo Bbinyckaemble 030HOBLIE CKpybbepkl, npea-
cTaBnstowme cobol KapTpuax, 3anosfiHeHHbIA rpaHyMpoBaHHbBIM noanaom kanust maccoi ot 300 go 500 wmr,
Takke aBnaTca apdekTUBHBIMU ANA yaaneHus osoHa [12].
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OTHocuTensbHOe nornolieHue
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X — HeussecTHoe coeauHenue; 0 — OHOI; 1 — dopmanbaerua; 2 — aueranbgerna; a — ¢ 030HOM; b — 6e3 o3oHa

PucyHok 2 — lMpumepbl xpomaTtorpamm ans doopmansaernaa B noToke Bosgyxa ¢ 030HOM U 6e3 03oHa

5 Tpe6oBaHusa 6Ge3onacHOCTH

5.1 HactoswuiictangapT He ycTaHaBnueaeT Bce TpeboBaHMsA 6e3onacHOCTU, KoTopble cneayeT cobnio-
AaTb Npu ero npumeHeHun. MNonb3oBaTens cTaHgapTa A4oMmKeH pa3paboTaTb COOTBETCTBYOLWME Mepbl 6e30-
MacHOCTM 1 OXpaHbl 340PO0BbA C y4eTOM TpebGoBaHUiA 3akoHoAaTeNbHBIX aKTOB.

5.2 JHOI asnsieTcs B3pbIBOONACHBIM B CYXOM COCTOSIHWUM, MO3TOMY C HAM crieyeT obpallatbca ¢ 0co-
601 oCTOpPOXHOCTLI0. OH Takke ABMAETCA TOKCUYHBIM BellecTBoM [LDgy), rat (nonyneransHas aosa npu npo-
BepKe Ha Kpbicax) = 654 Mmr/kr], NnposBnseT MyTareHHoe AeNCcTBME NPU NPOBEAEHWN HEKOTOPLIX ONLITOB U
SIBNSAETCA pasgpaxuternem 4518 rnas n KoXu.

5.3 XnopHas kucnota MaccoBoi gonen MeHee 68 % aBnsieTca cTabuUnbHOM 1 He OKUCIETCA NPU KOM-
HaTHoM TemnepaType. OgHako oHa ferko noasepraeTcs AgerMapaTauum npu temnepatype 6onee 160 °C, uto
MOXeT NMPUBECTU K B3PbIBY NPU €€ KOHTaKTe Co CMpTaMm, 4peBECUHON, LENN0NI030M U 4PYTMMN OKUCTISEMbIMU
maTtepunanamu. Ee cnegyet xpaHuTb B NpoX/1agHOM CyXOM MECTe 1 MCNOMb30BaTh ¢ 0COBGON OCTOPOXHOCTLIO
TOMbKO B BbITSXKHOM LUKady.

6 Annapatypa

Kpome o6blMHOro naGopaTopHoro o6opyaoBaHus, UCNOb3YOT CrieaytoLLyto annapaTypy.
6.1 OT60p Npob

6.1.1 KapTpuax ans otéopa npob, 3anonHeHHbIA cunukarenem, ¢ HaHeceHHeiM AH®I, nogroToenex-
HbI B COOTBETCTBUM C pasaenoM 8 unm cepunHo BbinyckaeMsbli.

KapTpumk AormkeH cogepxaTb He MeHee 350 mr cunukarens, a MaccoBasi fofsl HAHECEHHOro Ha Hero
OH®I gomkHa ObiTe He MeHee 0,29 %. OTHoLWeHWe AnamMeTpa CNos CUNMKarens K ero ToMWnHe A0MKHO GbiTb
He Gonee 1:1. lonycTMmas Harpyska kapTpuaxa ans onpeaenerHus dopmansaernga oomkHa 6blTb He MeHee
75 MKr, a ahpeKTUBHOCTb yNaBnuesaHnus — He MeHee 95 % npu pacxoge Bozayxa 1,5 n/muH. CepuitHo Beinyc-
KaloTcs KapTpumku Ans otbopa npo6 C HUIKUMW YPOBHSIMU  XOMOCTbIX MOKa3aHWA W BbICOKAMM
XapakTepucTUKaMu.

Mpwumeyanwue—Mpu pacxoge Bosgyxa 1,5 n/MuH Habnoganock, YTo NageHve JaBneHust B NOArOTOBNEHHOM
nonb3oBartenemM KapTpumapke NpubnuantensHo paeHo 19 kMa. HekoTopble cepuiiHO BbiNyckaeMble KapTpUaKK ¢ npeasapu-
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TenbHO HaHeceHHbIM JH®I xapakTepuayoTca MeHbLUMM NageHneM JaBreHus), YTo No3BONSIET UCMONb30BaTh HACOCHI, pa-
BoTalowpme OT aNemMeHTa NUTaHus, Ansa otéopa Npob B 30He AblXaHus.

6.1.2 Hacocpans ot6opa npob Bosayxa, obecrneynsatoLnii TOMHbIA 1 NPeLU3MOHHEIN pacxod B Ananaso-
He 1,0 — 1,5 n/MuH.

6.1.3 Perynatop notoka, pacxogoMep, perynsiTop pacxoga U aHanornyHoe ycTporucTBO Ansi U3mepe-
HUS 1 perynnpoBaHns pacxoga Bosayxa depes kapTpuax ans otéopa npo6 B gnanasoHe 0,50 — 1,20 n/MuH.

6.1.4 Kanubpatop pacxofa, HanpuMep poTameTp, MbIIbHO-MEHHbIA My3bIPLKOBLIA pacxogoMep Unm
GapabaHHbI razoBbI CHETYUK C KNAKOCTHBIM 3aTBOPOM.

6.2 MoparotoBka npo6

6.2.1 KoHTelHepbl ANsi kapTpuaxein, Tpybku ns 6opocununkatHoro ctekna (anuuoi ot 20 go 125 mm) ¢
HaBUHYNBAIOLLMMUCA KPbILLKaMUK U3 MONUNPONUeHa Unn apyrue KOHTeNHepbl, NoaxoasaLme Ansa TpaHenopTu-
POBaHUs 3arpy>XeHHbIX KapTPUIKEN.

6.2.2 MonuatuneHoBble nep4aTkn Ans
nepeHoca KapTpuapKeh ¢ cunmkarenem.

6.2.3 KoHTelHepbl AN TpaHCnopTUpo-
BaHUs, MeTannuyeckne kopobku (BMecTMMoc-
Tblo 4 N) C repMEeTUYHON KPLILLKOA UMK gpyrue
noaxodsLune KOHTeNHepbl ¢ BO3AYLUHO-MY3bIp-
YaTo NONUITUIEHOBOW MIEHKOM UNN ApYyrum
npurogHelM 3anonHuTenem Ans dukcaummn u
CMsiTYeHUs ygapa 3anevyaTaHHbIX KOHTeNHepoB
C KapTpuakamu.

MpumevaHue—[ns XpaHeHus Kap-
Tpuaxen ¢ npobamy UCMonb3yT TePMOCKNEEHHbIN
NNacTUKOBbIN MELLOK C Npocnovikamu ua honbru, no-
CTaBnseMbIn B KOMMNMEKTe C CepUMHO BbiNyckaembl-
MW KapTpUAXamu ¢ HaHeceHHbIM JHOT,

%
/
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?
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¢
%
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%
/
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6.2.4 YctpoicTBO AN HaHeceHUs
OH®T Ha kKapTpuaXu

Croilka Ona wnpuues npeacrasnseT
coboli nMnacTuHy U3 anoMuHua (pasmepamu
0,16 x 36 x 53 cM) C YeTbIpbMs perynmpyemMbol-
MW HOXKamW. MnacTuHa ¢ KpyribIMn OTBEPCTUSA-
MU (4ncno  oTBepcTuin — 5x9), auameTtp
KOTOPbIX HEMHOTO BorbLue AMameTpa WnpuLeBs
BMecTUMOCTbto 10 M, CUMMeTPUYHO pacnono- 7

XXEeHHbIMW OT LEeHTpa MnacTuHbl, Mo3sonsieT 8
NnpoBecTU OYUCTKY, HaHeceHne AH®I u (unu)
anoupoBaHue npobbl ana 45 kapTpugken
(cm. pucyHok 3).
6.2.5 YcTpoACTBO ANSA CyLIKM KapTpua-
el ¢ yCcTpoicTBaMu ANns BBoAA rasza v MHOro-

YACMEHHBIMW LUTYLepaMn Ansl cTaH4apTHbIX b)
LUNpuULUEeB (CM. PUCYHOK 3).

Mpumeyanne—Annaparypa, ykasaH- a — ycTponcTBO Ansi HaHeceHusi AH®T; b — ycTpoHCTBO ANS CYLLKW Kap-
? TPUIDKEN;

Hasl B 6.2.4 1 6.2.5, HeoGxoauma TONLKO B TOM Cly- 1 — CTEKNAHHBINA LINPUL BMeCTUMOCTBIO 10 MN; 2 — cToMKa ANs LINpULES;
uae, ecnm nonb3oBarernk CamOCTOSITENHO N3TOTAB- 3 _ wapTpumky; 4 — CrMBHON cTakaH; 5 — notok Na; 6 — wiyuep anst
NUBaET KapTPUILKU C HaHeceHHbIM [QHT WINpULEB; 7 — CTakaH4YuK ANs OTX0A0B

6.3 Axanus npo6 PucyHok 3 — YcTtporcTtsa ans HaHecenusi AHO n cywikm kaptpua-

6.3.1 Cucrema BOXKX cocTouT 13 eMKoc- xen ans ot6opa npo6
TW C NOABWKHOM ha3oin, Hacoca BbICOKOIO AaB-
NEeHUs!, UHXXEKTOPHOTO KpaHa (aBTOMAaTUYECKOro AO3UPYIOLLIEro YCTPOUCTBA ¢ 06bemom neTnun 25 Mkn unn
ApYrvMm noaxoasimm o6 bLemMoM neTnu), KonoHku ¢ obpatleHHoi casoit C-18 (Hanpumep, ANUHOW 25 cM, BHYT-
peHHUM AnameTpom 4,6 MM, pasmMepoM YacTUL, HanonHUTeNs 5 Mkm), YP aetektopa unu getekropa Ha ocHoBe
AvoaHon maTtpuubl, paboTatowero Ha AnvHe BofHbl 360 HM, cucTeMbl 06paboTKUN AiaHHbIX UMW 3NeKTpou3Mepu-
TenbHOro camonuuuyuiero npubopa.
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OH®-nponssogHoe popmansaernga onpegensatoT metogom BOXKX ¢ o6palueHHol chasol B UsokpaTu-
YeCKOM peXxunmMe nogayun aneHTa Ha OCHOBeE NokasaHui Y geTekTopa nornoweHus, paboTatollero Ha AnvHe
BOHbI 360 HM. KapTpuaxu ¢ xonocTtomn npobon AecopbupyroT 1 aHanM3upytoT aHanorndHeiM obpasom. dop-
manbaerua u apyrue kapboHUnbHble coeguHeHns B Npobe naeHTUMLMPYIOT U onpeaensatoT KONMYecTBEHHO
nyTeM cpaBHEeHNs UX BPeMeHN yaepXUBaHWUs U BbICOTbI UM NoLWaamn NMKOB, MOSYyYeHHbIX NPy aHanmnae npobbl
1 aHanuse rpagyMpoBOYHbIX PacTBOPOB.

MpumeyvaHue—/[ns aTUX Uenei NOAXoAUT GONbLIMHCTBO CEPUIHO BbIMYCKAEMbIX aHANUTUHECKUX CUCTEM
BOXX.

6.3.2 LUnpuubl U NUNETKN

6.3.2.1 UHxekTopHble Wnpuusl BOXX BMECTUMOCTLIO He MeHee YeM B YeTbipe pasa NpeBbllaoLwei
obbem neTnm (cm. 6.3.1).

6.3.2.2 LLUnpuupl BMecTUMOCTbIO 10 M1, UCNoNb3yeMble AnA HaHeceHus AH®T Ha kapTpuaku (aonycka-
eTCcsl UICMONb30BaTh LWNPULLLI U3 NOAUNPONUIIEHA).

6.3.2.3 LTyuepb! 1 3arnyLikn, ucnonb3yemble Ana coeauHeHUA KapTpUmken ¢ cuctemoit oTéopa npob un
3aKpbIBAHUS MOATOTOBNEHHBIX KapTPUMKEN.

6.3.2.4 AsTOMaTMUYECKUI NUNETOYHBIA AO3aTOP, paboTaloLWwnii NO NPUHLLMMY NONOXUTENbHOrO BLITECHE-
HWS1, MHOrOKpaTHOro A03UPOBaHUs ¢ nepeMeHHbIM 06beMoM B AnanasoHe oT 0 — o 10 mn (ganee — nune-
TOYHbIN A403aTop).

7 PeakTuBbI

7.1 OH®I, nepea ucnonb3oBaHNMeM NepekpuUCcTann3oBaHHbIN No KparkHen Mepe ABa pasa U3 aLeToOHUT-
puna, Ynctoro B YO obnactu cnekrpa.

7.2 AueToHUTpUN, YUCThIV B Y® o6nactu cnekTpa (kaxaas nopumsi pacTBOpUTENs AoskHa 6bITb NpoBe-
peHa nepen UCMoMb30BaHUEM).

7.3 XnopHas kucnota, pactBop ¢ MaccoBoi gonen 60 %, p = 1,51 kr/n.

7.4 ConsaHas kucnoTa, pacTesop ¢ MaccoBon gonen ot 36,5 % Ao 38 %, p = 1,19 kr/n.

7.5 dopmanbgerua (popmanutH), pacTeop ¢ maccoBon gonen 37 %.

7.6 Anbaernabl 1 KETOHBI, BBICOKOW CTEMEHN YACTOThI, UCTOMNb3yeMble Ansl NPUroTOBNEHUS rpagyupo-
BOYHbIX 06pasuoB JH®PM-nponasoaHbIX (He 0Ba3aTensHo).

7.7 JTaHon unn MmeTaHon Ansi XxpomaTtorpaduu.

7.8 A30T BbICOKO CTEMEHN YACTOThI.

7.9 [OpeBecHbli rpaHyIMpoBaHHbLIN Yrosb (BbICLLEro kavecTsa).

7.10 [enui1 BLICOKON CTENEHN YACTOTHI (BbICLLUEro KayecTBa).

8 lMoaroTtoBKa peakTMBOB U KapTpuaXen

8.1 Ouuctka 2,4-guHuTpocheHnnrugpasmHa

C npoGnemoli 3arpsasHeHus JH®I dropmansaernaom crankuearoTes A0BOMNbLHO YacTo. OuncTky AHPT
NPOBOASAT NYTEM MHOMOKPATHON MepekpucTannusaumn 3 aueToHnuTpuna, Yuctoro B YO obnactu crnekrpa.
Mepekpuctannusaumio NpoBoaAT npu Temnepatype o7 40 °C go 60 °C nyTeM MeaneHHOro BeinapusaHuns pacT-
BOPUTENS ANA NOMyYeHUs KPUCTaNNoB MakcumarbHoro pasmepa. CoaepxaHue npumecein kapboHUNbHbIX coe-
AuHeHun B OHO®I, koTopoe onpeaensitoT Ao aHanusa Metogom BOXKX, He gormkHo npesbiwaTth 0,15 MKr Ha
KapTpuaX U Ha NHAMBUAYanbHOe CoeguHeHNe.

MepectiweHHbIN pacTeop AH®I NpuroTaBnuBatoT NyTeM KUNSYEHUS pacTsopa, cogepXkallero n3bbITok
AH®I B8 200 Mn aueToHUTPUNAa, B TeHeHUe NpUbNManTensHo 1 4. 3aTtem oTAENSIOT U CAMBAIOT HAA0CAA0UHYHO
XUOKOCTb B XMMUYECKUIA CTaKaH C KPbILWKOW, CTOSILUIA HA ropsYei nnuTke, U NOCTENEHHO oxnaxaalT Ao
40 °C — 60 °C. BbligepxusatoT pacTsop npu aton Temneparype (40 °C) go tex nop, noka He ucnaputcs 95 %
obbema pacTBopuTens. PactBop hunbTpytoT, a ocTaBLIMECH KPUCTaMbI ABaXAbl NPOMbIBAIOT aLeTOHUTPU-
nomM o6bLeMoM, NpeBbIALWMM BUAUMBIN 06 beM KpUCTanoB B Tpy pasa. Kpuctannbl nepeHocsT B ApYyroYnc-
ThI XUMUYEeCKUA cTakaH, AobasnaoT 200 mMn aueToHUTpUna, HarpesBaloT A0 KUNEHUsl, U CHoBa AaioT
KpucTannam BelpacTu Npu oxnaxaeHnn ao temnepatypbl 40 °C — 60 °C, noka He ucnaputcs 95 % o6bema pac-
TBOpUTENA. MOBTOPSAIOT NpoLEecc NPOMbIBaHUS KpucTannos. bepyT anukesoTy pacTeopa u pazbaBnsioT B Aecsi-
TUKPaTHOM o6beme aLeTOHUTPWUIIOM, 3aTeM NOAKUCASIOT 1 M XnopHoi kucnotel (3,8 monb/n) Ha 100 mn
pacteopa AH®I 1 npoBoaaT aHann3 metogom BOXKX B cootBeTcTBUM € 9.3.4.
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MpeaynpexaeHune — Ounctky JH®I Heo6xoauMmMo NpoBOAUTL NPU BKAKOYEHHOW BEHTUNALUM C
o6sA3arenbHbBIM UCNONb30BaHUEM CPeACTB 3aliUThI OT B3pbiBa (3KpaH).

M pumeyaHne— Kucnora Heobxoguma Ans Katanuaaumm peakumm kKapGoHnNbHbIX coeguHennii ¢ AHOT, Ons
3TUX Lienen ncnonbayloT Haubornee CUNbHbIe HEOPraHUYECKUEe KUCIOThI, TaKUe Kak XnopHasi, cepHasi, dhocdopHas unum cons-
Has. B pegkux cnyqasx ucrnornb3oBaHne CoNsIHON M CEPHOM KUCITOT MOXET NMPMBECTU K HEONaronpusiTHLIM NOCNeACTBUSIM.

MpremMnembIM cunTaloT ypoBEHb COAEPXaHWUA NpUMecei rmapasoHa hopmanbaeruga B nepekpuctani-
30BaHHOM [H®I, ecnn 3HayeHMe MaccoBoit KOHLEeHTpauun MmeHee 0,025 mkr/mn nnu maccoas ons npume-
cen 8 AHPI meHee 0,02 %.

Ecnun ypoBeHb cofepXaHus Npumeceid sIBNsieTcsl HenpyeMrieMbIM A1l KOHKPEeTHbIX YCrioBuid oTbopa
npo6, To NnepekpucTanIn3auuio NPOBOASAT MOBTOPHO. OUULLEHHbIEe KpUCTan bl NEePEHOCAT B CTEKIISIHHYIO KOM-
6y, nobasnaoT 200 M1 aueTOHUTPUIA, 3aKpbIBalOT NPOBKOWN, Crierka BCTPSIXMBAIOT M 4aloT OTCTOSITLCA B Teve-
Hue 12 v. MNpoBoAAT aHanM3 Hagocao4HOM XXUAKOCTU Ha XpoMaTorpade metogom BOXKX B cooTBeTCTBUM C
9.3.4. Ecnu ypoBeHb coepkaHusi npumeceii siBfsieTcs HenpuemnembiM, To 3abupatoT nuneTkon Becb Hagoca-
OOYHBIN PAacTBOP, 3aTEM K OCTaBLUMMCS OYMLLIEHHBIM KpUcTannam gobasnsioT 25 mn auetoHutpuna. NosTops-
0T NPOMbIBAHME KPUCTAsSIOB aLETOHUTPUIIOM nopuuamu no 20 Mi; nocne kaxaoro gobasneHus nopuuu
aueToHMTpuMNa obpasyloLyocs HagocagoUHYo XMAKOCTb aHanuM3npyoT Metogom BAXKX go Tex nop, noka He
6ygeT noATBEepXKAEH NPUEeMIIEMbIN YPOBEHb CoaiepXXaHNs NpuMecein B HaAocago4HOM XXUAKOCTU.

Ecnn ypoBeHb cogepxaHus npumecei siBnsieTcs NpyemnembiM, AobasnaioT 25 Mn aueToHUTpuna,
3aKpbIBaOT koNby Npobkon, BCTPAXUBAIOT U OCTaBMsAOT AN AalbHeAWero ncnonb3osaHus. MonyveHHbIn
HacblLEeHHbIA pacTBOp Haj OYMLLEHHBIMUA KpUcTannamm siBNsieTcsl OCHOBHBIM UCXOAHBIM pacTBopom OHOI .
CoxpaHsatoT MUHUManbHBIA 06BbeM HaCbILLEHHOrO pacTBopa, He0B6XoAMMbIN AN eXeAHEeBHOro UCMoNb3oBa-
HUS1, YTO NO3BONSIET CBECTU K MUHNMYMY NMOTEPU OYULLIEHHOTO peakTuBa Npu HeobxoAMMOCTU MOBTOPHOIO Npo-
MbIBaHWA KPUCTaNMoB AMs YMeHbLUEHWUS YPOBHS coAepXaHusi NpUuMecei B criydae npeabsiBreHus bonee
XKeCTKUX TpeboBaHui K cTeneHn YicToThl. Heobxoammbli Ans npoBeaeHUst aHanmMsa 06 beM OCHOBHOIO UCXO[-
HOro HacblleHHoro pactesopa AH®I otbupatoT uncTon nuneTkon. He cnegyeT BbINMBaTh UCXOAHBIA pacTBOp
HenocpeAcTBEHHO U3 KONbbl.

8.2 MpurotoBneHue JH®I-nponsBoaHoro hopmanbaeruga

K yactu nepekpuctannusosarHoro AH®I gobaensaoT 4ocTaTOYHOE KOMMYECTBO COJSISIHOM KUCMOTDI
(2 monb/n) AN nony4yeHWs NoYTW HacklWeHHoOro pacteopa. [ob6asnaoT K aToMy pacTsopy dopmanbaerng
(dopmanuH) B MoibHOM U36bITKe Mo oTHOLWeHUIO KAH®T. dunbTpytoT ocagok AHPM-npoussogHoro opmarns-
aervga, npoMbIBalOT ero COMAHON KUCMOTOM (2 MONbL/N) U BOAOW U OCTaBNAIOT Ha BO3AyXe A0 BbIChIXaHUA.

MpoBepsitoT cTeneHb YucToThl AHPM-nponssogHoro popManeaernga nytem onpeaeneHnua ero ToHku
nnasneHus (o1 165 °C go 166 °C) unu aHanunsa metogom BOXXX. Ecnu ypoBeHb cogepxaHns npumecen Asns-
eTcs HenpuemMsneMelM, MPOU3BOAHOE NepPeKpUCTanNU3oBLIBaOT U3 aTaHona. MoBTOPAOT NPOBEPKY CTENEHN
YACTOTHLI U NepekpucTansnsaumio Ao Tex rnop, Noka He ByaeT AOCTUrHYT NPUEMEMbIN YPOBEHb YNCTOTbI
(HanpumMep, MaccoBas 4ONSA OCHOBHOMO KoMmnoHeHTa 99 %).

OH®I-nponssogHoe hopmanbaernaa xpaHaT oxnaxaeHHbIM (Npu temnepatype 4 °C) B 3alnieHHOM oT
ceeTa MecTe. OHO I0MKHO ObITb CTAaBUNbHLIM B TEYEHUE, No KpaliHen mepe, 6 Mec. XpaHeHue B aTMmocdepe
asoTa unu aproHa npognesaeT cpok rogHocTn AH®M-npoussoagHoro.

TemnepaTypbl Touek nnasneHns AH®M-nponssoaHbIX HEKOTOPLIX Kap 6OHUMBHBIX COeAUHEHNA NpUBeae-
Hbl B NpUnoxeHun B.

OH®M-nponssoaHbie hopmanbaernga n apyrmx kapboHUNbHBIX CoeANHEHUI, UCONb3YeMble B KauecTBe
CTaHAapPTHbIX 06pasLoB, BEIMYCKAOTCA CEPUIAHO KakK B BUAE YNCTBIX KPUCTANmMoB, Tak 1 B BuAe nHANBMAYyanb-
HbIX UMW CMELLIaHHBIX UCXOAHBIX PACTBOPOB B aLeTOHUTpUne.

8.3 MpurotoBneHue ncxogHbIxX pacteopos AIH®I-npoussogHoro hopmanbaernga

UcxoaHein pactesop AH®IM-nponssogHoro popmansaernaa npurotasnmMeaoT NyTemM pacTBOPEHUA TOYHO
N3BECTHOro KONMYEeCTBa MPOM3BOAHOIO B aLeTOHUTPUNe. M3 ucxoaHoro pacteopa rotosat pabounin rpagympo-
BOYHbIN pacTBop. Coaepxanne AHPIM-nponssoagHoro opmanbiernaa 8 rpagynpoBOYHbIX pacTBOPax AOMKHO
COOTBETCTBOBAaTb OXMAAEMOMY ANaNasoHy 3Ha4YeHUA ero MacCOBOW KOHLIEHTPaUMK B peanbHbIX Npobax.

McxoaHble pacTBOpbl ¢ MacCcoBOW KOHLLeHTpauuein npuénuautensHo 100 Mr/n MoryT GbITb NPUrOTOBAEHDI
nyTem pactsopeHus 10 Mr TBepaoro npoussoaHoro 8 100 mn auetoHuTpuna. 3T pacTBopbl UCMONL3YIOT ANA
MPUrOTOBNEHUS MPaAYMPOBOYHBLIX PacTBOPOB COAEPXalUMX COOTBETCTBYIOWME NPOUM3BOAHLIE B AManasoHe
3HaYeHNn MaccoBoW KoHUeHTpauuu oT 0,5 ao 20 mkr/mn.

Bce cTaHaapTHbIe pacTBOPbI XpaHAT 3alUMLLEHHBIMA OT CBETa B FePMETUYHO 3aKPbITbIX COCYAAX B XON0-
AvnbHuke. MNepen Ucnonb3oBaHNMEM PacTBOPLI BbIAEPXKMUBAIOT NPU KOMHATHON TemnepaTtype A0 AOCTUKEHUA
TENMoBOro paBHoBecus. Mo UcTevueHUn YeTblipex Heaenb PacTBOPbl AOMKHbI ObITb 3aMeHEeHbl Ha CBEXUE.
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8.4 MoparoToBKa KapTpuaXen ¢ HaHeCeHHbIM Ha cunukarens JHOI

8.4.1 O6wume nonoxeHun

Mpoueaypy npoBoaAaT B labopatopuin ¢ 04eHb HU3KUM codepXXaHuem anbaernioB B Bo3ayxe. Beto cTek-
NAHHYIO U NNacTUMKOBYIO NabopaTopHylo nocyay TWaTenbHO OYMLLAIOT U NPOMLIBAIOT B AEUOHU3NPOBaHHON
BOZe M aLeToHUTPpUIe, He cogepKallem anbaernabl. KoHTakT peakTMBOB ¢ BO34yxXOM B TabopaTopuy A0MKeH
6bITb MUHUManNbLHEIM. Mpy paboTe ¢ kKapTpuakaMu criegyeT HageBaTb NONUMITUIIEHOBLIE NMEepYaTKN.

8.4.2 PacTBOp ANnA HaHeceHusa OQH®I

C nomolubto NMneTkM BHOCAT 30 M HackIWeHHOro ucxogHoro pactsopa [H®I B MmepHyio konby BMecTu-
mMocTbto 1000 mn, gobasnsoT 500 Mn aueToHUTpMNA U noAaKUCsoT 1,0 M KOHUEHTPUPOBAHHOM CONSAHON KUC-
noThl.

Bosayx Haa NoAKUCNEHHBIM pacTBOpPOM (hUNbTPYIOT Yepes KapTpUmK C CUnuKareniemMm ¢ HaHeCeHHbIM
OH®I ons cBegeHNst KMMHUMYMY BHECEH WS B paCcTBOp 3arpsisHeHns us Bosayxa nabopartopum. Konby BcTpsixu-
BaloT, 3aTEM PacTBOP AOBOAAT A0 MeTKW aueToHUTpunom. Konby sakpbiBatoT, nepeBopaynBaloT, BCTPSIXUBAIOT
HeCKOMbKO pas3 o Tex nop, Noka pacTBOp He cTaHeT OAHOPOAHLIM. [epeHOCAT NoAKUCNEHHbIA PAcTBOP B NUne-
TOMHbIN go3aTtop co wkanon ot 0 go 10 mn.

N3 nozatopa meanerHo cnuaatoT oT 10 Ao 20 mn pacTBopa B CIIMBHOW cTakaH. BBoagAT anMkBOTY pacTBo-
pa B BMany u npoBepsoT YpoBEHb coaepXaHus npumecei B nogknucrieHHoM pacteope metogom BOXKX B cooT-
BeTcTBMM ¢ 9.3.4. MaccoBasi koHLeHTpauus oopmanbaernaa B pactBope AoskHa 6biTb He 6onee 0,025 mkr/mn.

8.4.3 HaHeceHune OQH®I Ha cunukarenb B KapTpumke

KapTpumk BbIHUMAOT U3 YNaKoBKU, NOACOEANHSIIOT KOPOTKWN KOHeL, KapTpyapKa K LUMPULYY BMECTUMOCTBIO
10 Mn, KOTOPBIN NOMELL AT B YCTPOWCTBO AN HaHeceHust AH®I™ kak nokaszaHo Ha pucyHke 3 a). Mpu nomoLum
NMNeToYHOro Ao3aTopa B Kaxkabii wnpuy BeoaaT 10 MnaueToHUTpuna. >KNakocTb A0MKHa CTe4b CAMOTEKOM.

My3bIpbKK BO3AyXa, NOSIBUBLLMECS MEXAY LUMPULIEM U KAPTPUAXKEM C CUnuKarenem, yaansitoT ¢ MOMOLLbIO
aueToHUTpUNa 13 Wwnpuua.

HacTtpangaloT nuneTouHbIn 4o3aTop, coaepKalun NnogKUCNeHHbI pacTBOp Anst HaHeceHusa AH®I, ana
BBeJEeHWA Mo 7 MN B KaXablA KapTpuaxK. Kak TONbKO Ha BbIXOAe KapTpuaka npekpaTuTcsl NOTOK aLueToOHUTpUna,
006aBnaoT B KaXA4bIY WNPWL, Mo 7 M pacTeopa and HaHeceHus AH®I . Pactesop ans HaHeceHua AH®I ctekaeT
yepes KapTpuaXX CaMOTEKOM 0 Tex Mop, Noka He NpekpaTUTCcsl MOTOK Ha APYroM KoHLe kapTpuaxa. U3bbiTok
JKMOKOCTU Ha BBIXOAHOM OTBEPCTUM KAXKAO0ro KapTpuaxa yaansioT ¢ noMoLbio hunbTpoBanbHouk bymaru.

MpoBoaAT cbopKy yCTPONCTBA ANA CYLUKU KapTpuaken (CM. pucyHok 3b). Ha kaxxaom Bbixoge ycTaHaBnu-
BatoT NpeaBapuUTenbHO NoAroTOBAEHHLIN KapTpUmK ¢ HaHeceHHbIM AH®I (Hanpumep, ckpy66ep unu «3awuT-
HblA» KapTpuax). Takue «3awnTHbIE» KAapTPUOKU NpeaHasHadveHbl ANA yaaneHusa crefos chopMansaeruaa,
KOTOPBIN MOXET NPpUCYTCTBOBAaTL B NogaBaeMoM asoTe. VX noaroTaBnneaioT NyTEM CYLUKN HECKOMNbKNX 3aHOBO
NPONUTAHHBIX KapTPUAXKEN B COOTBETCTBUN C UHCTPYKLMAMW, NPpUBEAEHHBIMU HWXKE, U UCNONb3YIoT ANns obec-
neyYeHUa YUCTOTbI OCTaNbHbLIX KapTpuaKen.

YcTaHaBnMBaloT NepexoaHUK Ansa KapTpuakein (pacluMpeHHbIN Ha KOHYC ¢ 060X KOHLOB, C BHELUHUM
anameTpom ot 0,64 8o 2,5 cm, BbINONHEHHbIA U3 hTopyrnepoaHoin Tpyoku, BHYTPEHHUM AUamMeTPOM HEMHOIO
MeHbLUE BHELHEero anameTpa BXOAHOIo 0TBEPCTUA KapTpuaKa ) Ha ANUHHBIA KOHEeL, «3aLUTHOro» KapTpuaxa.

OTCOEANHSAIOT KapTPUAXKM OT LUMPULIEB U NOACOEANHAIOT KOPOTKUE KOHLbI KapTpuaKen K CBO60AHbIM KOH-
Lam nNepexoaHNKoB, yXXe NPUCOeOUHEHHDbIX K «3alUTHBLIMY KapTpuakam.

Yepes Kaxablil KapTpumk nponyckatoT a3oT ¢ pacxogom 300 — 400 Mn/mMuH. MNpombIBaloT BHeLWHUe
NMOBEPXHOCTU U BbIXOAHLIE KOHLIBI KapTpUAXKen aueTOHUTPUNOM ¢ NomoLbio nuneTku NacTepa. Mo ncreveHun
15 MUH NoaaYy asoTa NpekpaLlatoT, yaansioT OCTaTk1 aueTOHUTPUITA C BHELLHUX MOBEPXHOCTEN KapTpuaken n
OTCOeAUHAIOT NpocyleHHble kapTpumku. Oba KoHUA 3arpyXeHHbIX KapTpUpKen 3akpbiBaloT CTaHaapTHLIMN
NONUNPONUNIEHOBLIMU 3arfyLUIKaMu1 OT LUMPULIEB 1 NOMELLAI0T 3aKpbIThle KapTPUIAKK B TPYOkM n3 6opocunukat-
HOrO CTeKNa ¢ HaBMHYMBALNUMACA KPbILLKAMU U3 NoNMNponuseHa.

Ha kaxxabih UHAUBMAYanbHBIA CTEKISIHHBIA KOHTEMHEP AN XpaHeHUs KapTpuaka HaHOCAT HOMep cepun
¥ NapTUU U XPaHAT BCIO NAPTUIO B XONOAUNbHUKE A0 MOMEHTa UCMOMb30BaHUA.

YcTaHOBMEHO, YTO COAEPXUMOE 3arpyKeHHbIX KapTpuaken octaeTcs cTabunbHbIM B TeYEHUE He MeHee
6 Mec npu xpaHeHuun nNpu Temnepatype 4 °C B 3alyuLLEHHOM OT CBeTa MecTe.

9 Metoguka

9.1 OT60p npob

MpoeoaaT cbopky cuctembl oT6opa Npob 1 ybexaaTca B TOM, YTO Hacoc obecneynBaeT NOCTOAHHBLIN
pacxopg B Te4yeHune Bcero nepuoaa otoopa npob. 3arpyxeHHble KapTPUKM MOTYT COXPaHATbL CBOU XapaKkTepuc-
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TUKN Npy oTOGOpPE NPoB, ecni TemnepaTypa okpyxatoLlein cpeapl Bbiwwe 10 °C. Mpu HeobxoaUMOCTW ycTaHaBNK-
BatoT ckpy66ep Unn NoByLLKY A5 030Ha (CM. 4.2).

Mepen Havanom ot6opa NPob NPOBEPSIOT rePMETUYHOCTb CUCTEMBI. 3aKpPbIBAIOT BXOAHOMW (KOPOTKUIA)
KOHeL, kapTpuaxa Tak, YTobbl Ha Beixoae Hacoca He Bbino noToka Bosgyxa. [Mpu 3Tom pacxogoMep He AomKeH
chuKkcrpoBaTb NOTOK Bo3gyXa Yepes cuctemy otbopa npob.

Bo Bpems HeoBcnyxmBaeMblX UM NPOSOIDKUTENBHBIX NepuodoB oTbopa npob Ans nogaepxvsaHns
MOCTOAIHHOrO MOTOKa BO34yXa pekoMeHAyeTCs UCMOoNb30BaTh PErynsaTop NoToka Unmn Hacoc ¢ PyHKLMER KoM-
neHcauumu pacxoda npuotbope npob B 30He AblXaHUs. Perynsatop notToka HacTpamsaoT Takum 06pasom, 4Tobbl
3HaveHWe notoka 6bino He MeHee YeM Ha 20 % HWMXe YCTaHOBMEHHOrO MakKCUMarbsHOro 3HavyeHus pacxoga
BO34yXa Yepes KapTpuax.

MpumeyaHue— Cunukarens B KapTpuaxe yaepXvVBaeTcs Mexay ABYMSI MENKonopucTbimu dunsrpamu. Mo-
TOK BO37yXa B Xofe oT6opa npo6 MOXeT U3MEHATHCS U3-3a 0CeJaHNs adpo30NbHbIX YaCTUL Ha nepeaHem dunbtpe. Nave-
HeHWe NOToKa MOXeET GbITb 3Ha4YMTENBHLIM NPK 0T60pe NPo6 Bo3ayxa ¢ 6onbLUMM cogep)KaHneM B3BELLEHHbIX HYacTuL,.

YcTaHaBnMBaoT cucTeMy oTbopa npob (BKkoYas KapTPUDK 4111 XONOCTON MPobbl) U NPOBEPSIOT pacxoq,
BO34yXa Npu 3HavyeHun, 6nuskom k oxmgaemomy. OGbIMHO pacxod Bo3gyxa ycTaHaBNMBaloT B Anana3oHe
0,5 — 1,2 n/muH. O6Lwee YMicno Mmonei kapboHUNbHBIX coeanHeHNnin B o6beme 0ToGpaHHOro Bo3ayxa He Aon-
)KHO MpeBblwaTh konuvecTso AH®I B kapTpugxe (2 mr unu 0,01 monb; oT 1 4o 2 Mr B criydae npuMeHeHus!
CEPUIAHO BHIMYCKaeMbIX MpeaBapuUTenbHO 3arpyXeHHbIX kapTpuakein). OBbIMHO OpUEHTUPOBOYHAs OLieHKa
mMacchl aHanuTa B npobe AomkHa cocTaBnAaTb MeHee 75 % macchl AHPI, 3arpyxeHHoro B kapTpuaxk [oT 100 oo
200 mxr B criydae HCHO cyyeToM MelLaioLLmMX BeLLecTB (CM. pasgen 4)]. [pagyvpoBKy NpoBOAAT C UCNONbL3OBa-
HUEM MbINbHO-NEHHOTO My3bIPbKOBOrO pacxogoMepa unu 6apabaHHOro rasoBoro cHeT4MKa C XKUAKOCTHBIM
3aTBOPOM, NOACOeANHEHHOTO K BEIXOAY MNOTOKA, MPU YCIIOBUM FEPMETUYHOCTN CUCTEMBI.

MpumeuyaHune—Merog rpaayypoBkn, He TpeByloWwmi repMETUYHOCTU CUCTEMbI MNOCIEe Hacoca, NpuBeseH
B [13].

Onsa onpegeneHns o6bema npobbl UKCUPYHOT U 3aMUCkIBAOT 3Ha4YeHWe pacxofa B Havyane U B KoHLe
nepuoga otbopa npobel. Ecnn neprog otbopa npobel 6onee 2 4, To pacxoq M3MepsIoT HECKOIbKO pas B Teve-
Hue oT6opa npobbl. Ans HabnoaeHus 3a pacxoaom 6es3 BMeLlaTenbCcTBa B NpoLiecc oTbopa npob B cuctemy
yCTaHaBNMBalOT poTaMeTp. Takke AonyckaeTcs NCNOoMb30BaTh HAacoc Ans oT6opa Npob ¢ NpAMbIM UsMepeHu-
€M 1 HenpepbIBHOW perncTpauneit 3HavyeHin pacxoaa.

Mepen Havyanom oT6opa Npob 3arpykeHHbIN KAPTPUMK OCTA0T U3 FePMETUYHOrO MeTanIM4eckoro unu
Apyroro noaxoAsLLero KoHTelHepa Ans TpaHcnopTuposaHus. Mepea noacoeanHeHeM K noByanTento pacxo-
Aa (acnupaTopy, Hacocy) kKapTpUaX BblAepXKMBaOT NPU KOMHATHOW TemnepaType A0 AOCTWKEHUA TENI0BOro
paBHOBECUS], HE BbIHMMAs €r0 U3 CTEKMAHHOTO KOHTElHepa.

D70l XKe Npoleaype NnoaBepratT CePUNHO BbiMycKaeMble NpeaBapuUTeribHO 3arpyXXeHHbIe KapTPUaXU.

HageBs nonmaTuneHoBbIE NepYaTKu, BbIHUMALOT 3arfyLUKy KapTpuaxa v NnoAcoeauHAT ero k nobyauTte-
Nto pacxoda npu NoMoLLy nepexoaHuka. KapTpumk noacoeAnHs0T Takum 06pas3om, 4Tobbl ero KOpoTKUIA KoHeLl
OKas3ancs BXOAHLIM KOHLOM Ansi npobbl.

MoacoeanHeHNe CepuinHO BbiMycKaeMblX KapTpuakei ¢ npeasapuTensHo HaHeceHHbIM AH®I nposoaAaT
B COOTBETCTBUM C UHCTPYKLNAMU N3rOTOBUTENSA. HeKoTOpbIe CepUnHO BbiNyckaeMble kapTpuaXu npeactasna-
toT coBoit repMeTUYHbIe CTeKNAHHbIe TPYEKU. B 3ToM cry4Yae Heo6xoaAMMo OTIOMUTb KOHLbI TPYBKK ¢ Npeasa-
pUTEnbHBIM UCMONb3oBaHWeM cTeknopesa. [oacoeanHsIoT KoHel, KapTpuaxa ¢ MeHbLUMM KOMN4YeCcTBOM
copbeHTa K nMHUM 0T6opa Npob Tak, 4Tobbl GonbLuee konmMvecTBo copbeHTa Haxoannock Ha BxoAe Npobbl Bos-
ayxa. CobnoaatoT 0CTOPOXKHOCTL Mpu obpalleHny ¢ 0TIOMaHHbLIMU KOHLaMu TpY6KU.

BkntovatoT Hacoc 1 yctaHaBnueatoT Tpebyemoe 3HadeHue pacxofa. OBbIYHO pacxos Yepes oauH Kap-
Tpuax coctaensaeT 1,0 N/MuH, a B cnyvae ABYX KapTpuapkeit, coeAnHeHHbIX nocneaosaTtensHo, — 0,8 n/MuH.
MposoasaT oT6op Npob B TeveHMe YCTaHOBIIEHHOrO Neproaa BpeMeHu, Npu 3ToM neproanyeckm dukcupyoT
3HaveHUs1 NnapameTpoB oT6opa npob.

Ecnu npu oT6ope nNpob Temnepatypa okpyxatoLlei cpeabl Huke 10 °C, To obecrieumsaroT, 4ToObI Kap-
Tpumx ana ot6opa npo6 Haxoauncs npu Gonee BbIcokol TeMnepatype. MNpu nposegeHnn otbopa Npob B pas-
HbIX MOrOAHbIX YCMOBUSIX — B XOJIOAHbIE, BMaXHbIe U CyXve 3UMHUE MeCsLbl, B XXapkue U BraxHble neTHune
mecsiLbl — He BblNI0 0TMeYeHO 3HaYUTENBHOTO BANSIHUS OTHOCUTENBLHON BMaXXHOCTN BO3AyXa Ha pesynbTaThl
oT60pa nNpob.

Mo okoHYaHUK oTBopa NPO6 BbIKNOYakT Hacoc. HenocpeacTeeHHO Nepes ero BbIk/l04eHUEM MPOBEPSAOT
pacxoq Bosdyxa. Ecnin sHavyeHMs pacxoaa Bosdyxa B Hauane U KoHue nepuoda otbopa npob oTnnyaroTcs
6onee yem Ha 15 %, TO NPoBY MapKUPYHOT KaK COMHUTEMbHY!O.
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Cpaasy xe nocne otéopa npob KapTPUIK 0TCOeAUHSIIOT OT CUCTEMBI 0TOOpPa NPob (HaaeB NoNMaTUIeHo-
Bble MepyaTku), 3aKpbiBatoT ero Npobkamu 1 nomeLlaoT 06paTHO B MapKMPOBaHHbIN KOHTeNHep. 3aknensaoT
KOHTerHep hTOPONIAacCTOBON NEHTOM U MOMELLatoT B MeTanIM4eckuin KOHTENHep, coaepXaLlnin Con rpaHynu-
POBAaHHOIo APEBECHOro YN TOMWWHON OT 2 A0 S CM, UINU B APYroin MOAXOAALLMNA KOHTENHEP C MOrnoTUTENEM.
Mpun Heo6XoANMOCTW ANA XpaHeHUS kapTpuaka ¢ Npoboi NCNOMb3YIOT TEPMOCKIEEHHbIA NNacTUKOBbIA MELLOK
¢ npocnorkamm 13 onbsri. lo npoBeaeHns aHannaa kapTpUaX ¢ Npobon XpaHAT B xonogunsHuke. Bpems xpa-
HEHUS! KapTpUMKa B XONoaUNbHUKE He A0MKHO npeBbiwaTs 30 gHel.

Ecnu ans npoBeaeHus aHanuaa npoby HeobxoaAMMo TpaHCMOPTMPOBaTL B aHanuTuyeckyto naboparo-
puvio, TO BPEMS XpaHeHUsi kKapTpuaxa c npoboin 6e3 xonoaunbH1Ka JOMKHO BbiTb CBEAEHO K MUHUMYMY U He
npeBblllaTh ABYX AHEN.

CpeaHuin pacxog ot6opa Npob g, MI/MUH, BEIYUCAAIOT NO dopmyse

aa=191+ g+ ... +q,lin, M
rae g4, 9o, ... , 9, — 3HAYEHWs pacxopa B Hauane, MPOMEXYTOUHbIX TOUKaX U KoHLe oT6opa npob;
n — 4ucno Tovek ycpeaHeHus.
06w o6bem Boaayxa V,, N1, 0ToBpaHHOro Npy M3BECTHLIX Temneparype v AasfieHnn B npolecce o160-
pa nNpobebl, BbIMACASAIOT no dopmyne

Vm = (Tz —_ T1)qA/1000, (2)
roe T2 — Bpemsd KoHUa OTGOpa ﬂpo6;
T1 — BpemMsd Havana 0T60pa I'Ip06;

T, — Ty — NPOACIKNTENbHOCTL 0TOOPa NP6, MUH;
ga — cpeaHuin pacxof, MI/MUH.

9.2 XonocTble Npobbl

Onsa kaxaol cepun Npo6 HeoBxoaAMMO NPOBECTU aHANN3 He MeHee OAHOW XONIOCTON NPobkI, Nony4eHHON
B ycnoBusix ot6opa npo6. Ecnv cepus BkntoyaeT B cebs 10 — 20 npo6, To YMCNo XonocThiX Npob AOMKHO BbiTh
He meHee 10 % obwero yicna npob. Ans onpeaeneHns Heob6xoAMMoOro YMcrna xonocTeix Npob crneayeT ukcu-
poBaTb 06Lee Yncro npob BHYTPU Cepumn U BpeMeHHOro uHTepeana. Ha mecte otbopa ¢ kapTpuaxamu ana
oT60pa XonocThIX NPob obpallatTcs Tak Xe, Kak ¢ KapTpumkamn anst otéopa peanbHbiX Npob, 3a UCKNHOYEHU-
em camoro npouecca ot6opa npo6. OT6op xonocTbix NPo6 AOIHKEeH COOTBETCTBOBATL TpeboBaHUAM, NpuBe-
AeHHbIM B 9.1. XKenaTtenbHo Takke NPOBECTN aHanu13 ocTaBleHHbIX B TlabopaTtopuu KapTpuaxen ¢ XonocTeiMn
npo6amMu ANs yCTaHOBMNEHUA pasnuyunia Mexay 3arpsasHeHneM, KoTopoe MOXeT BbiTb BHECEHO B MecTe 0Tbopa
npo6 1 B nabopartopuu.

9.3 AHanus npo6

9.3.1 MNoproTroBka Npo6

Mpo6bl TpaHcnopTUpYOT B Nabopatopuio B noaxosillieM KOHTeHepe, coaepKalleM Croi rpaHynnpo-
BaHHOIrO APEBECHOTO YIIIs TOSILLMHON OT 2 A0 5 CM, U XpaHSIT ux 40 NpOBeAEHNA aHanusa B xonoauneHuke. MNpo-
6bl Talkke MOXHO XpaHUTb B UHAMBMAYamNbHBIX KOHTelHepaXx. MpoMeXyTok BpeMeHU mexay oTbopom u
aHanusoM npob gorwkeH 6bITh He 6onee 30 gHel.

9.3.2 Oecop6buusa npo6

KapTpumk ¢ npoboi KOPOTKUM KOHLIOM (BXOAHBLIM OTBEPCTUEM) MOACOSANHSIIOT K YUCTOMY LUNPULLY.

[nsa npenoTBpalleHns nonagaHusa HepacTBOPUMbIX YacTUL, B aMoaT HanpasreHne NoToka XMAKOCTU BO
Bpems gecopbuum 4OMmMKHO CoBMNaAaTh ¢ HanpaBneHMeM NoToka Bo3ayxa Bo Bpemsi ot6opa npo6. Ecnu antoat
dunsTpyeTca nepen NpoBeAeHnem aHanusa metogom BIXKX, To MoxHO npoBoauTb o6paTHyo Aecopbuuio.
Ons kaxxgon cepym npob NpoBoasAT aHanus oTUIIbTPOBAHHOTO YACTOTO 3KCTpaKTa Ans NOATBEPXXAEHUA TOro,
4YTO Ha UNbTpe HeT 3arpsisHEeHUNA.

LWnpuy, ¢ noacoeaMHEeHHBIM KapTpuaXeM NnoMeLLaT Ha cTorKy Ans wnpuues. MposogaTt gecopbunio
OH®IM-nponseoaHbIX KapbOHUNBHBIX COeAUHEHUI U He BCTynuBLIero B peakuuio [IHPI, nasas ctevs 5 mnaue-
TOHUTPUNA U3 LLINPULA CAMOTEKOM Yepes KapTpUaK B rpafyMpoBaHHyo NpobupKy nnm mepHyto konby Bmectu-
MocTblo 5 Mn. B 3aBucuMMocTM OT mucnonb3ayemoro anst otbopa npo6 kaptpumka BO3MOXEH BBOA APYrnx
06BbEeMOB aLeToHUTpuUna.

MpwumedyaHune— CBoboaHbI 06bEM CyXOro KapTpuzKa ¢ cunukarenem coctaensieT Hemuoro 6onee 1 mn. Mo-
TOK arioata MOXeT NPeKpaTuTbCs A0 TOro, Kak BECb aLETOHUTPWIT BbITEYET U3 LUMNPULIA B KAPTPUPK U3-32 NPUCYTCTBUA NY-

3bIPLKOB BO3AyXa Mexay hunsTpom KapTpuaka v wnpuuem. B aToM criyuae ny3sbipbky Bo3fyxa yaansioT nocpeacTBoM
BBOZA aLeTOHMTpWNAa B LUNPUL, C MOMOLLBIO ANMHHOI nuneTkm MNMacTepa.

10
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PacTBop AoBOAAT aLEeTOHUTPUNOM 40 MeTk1 5 mn. Konby MapkupyloT Tak ke, Kak M npoby. AnMKBOTY BBO-
AST NUNETKOW B BUany ¢ pTopyrnepoaHon MemopaHon. ANMKBOTY aHanu3upyoT Ha cogepxaHue AH®-npouns-
BOOHBbIX KapBOHWUMbHbLIX coeanHeHnn meTogom BOXKX. B kauecTBe pe3epBHON BO3MOXEH OTOOp BTOPOW
anvKBOTBI, KOTOPYIO XpaHSAT B XONOANIbHUKE A0 TeX Nop, noka He byAeT 3aBepLUeH aHanus 1 noslyyeHbl NpUroa-
Hble pe3yrnbTaThl aHanuaa nepBoi anukeoTbl. [pn HeobBXoANMOCTU BTOPYIO aNMKBOTY UCTIONbL3YIOT ATIs NpoBe-
AeHns noaTeepaaloLlero aHanmsa.

Mpun ncnonb3oBaHUM AN oT6opa Npob CTeKNAHHBLIX repMeTUYHBIX TPYOOK, coaepXalmx ABa crosi
copbeHTa c HaHeceHHbIM JH®PI™, oTnambiBaloT KOHeL, TPYOKU, HaxoaALWmncs bnvke KO BTOPOMY Croto copbeH-
Ta (BbIXoAHOM KoHeL,). OCTOPOXHO yaansaoT NpyXuHY 1 NpobKy U3 CTeKNoBaThl, yaepXuBatoLwue crnoi copbeH-
Ta. BeicbinaoT copGeHT B YNCTYHO CTEKIISIHHYIO BUany BMECTUMOCTbI0 4 M1 ¢ (hTopyriepoaHoi MembpaHoi unm
KpbILWKOW. Brany MapknpytoT kak pe3epBHYHo YacTb Npobbl. OCTOPOXXHO BbIHUMAOT BTOPYIO NPODBKY U3 CTeKIo-
BaTbl U BbICBINAIOT OCTaBLUNIACA cOpBeHT B ApYryto BUany BMECTUMOCTbIO 4 M. Buany MapKupyroT kak OCHOB-
Hyto YacTb Npobbl. B kaxayto Brany nuneTkon 4o6asnsoT 3 M aueTOHUTPUa, 3aKpbiBatoT BUaslbl M OCTaBASAIOT
Ha 30 MUH, B Te4eHMe KOTOPLIX BMarbl NEPUOANYECKN BCTPSIXUBAIOT.

9.3.3 Ipagyupoka BIXKX

(pagyupoBOYHbIE PACTBOPLI MOTOBAT NyTemM pacTBopeHus AH®PI-npoussogHoro dopmansaernga
(cMm. 8.3) B aueToHuTpune. MOTOBAT UHAMBMAYarbHbIE UCXOAHbIE PacTBOPbI MacCOBOW KOHLEHTpauuen
100 mr/n nytem pacTtBopenus 10 mr TBepgoro npoussogHoro B 100 Mn noaswxHom casbl.

Mo aBa pasa NPoBOAAT aHanU3 KaXaoro rpagynpoBOYHOro pacTBopa (He MeHee NATU PasfNYHbIX 3Have-
HUIA MACCOBOW KOHLIEHTPAaLMUKN) U COCTaBMSAT TabnuLy 3aBUCMMOCTM 3HAYEHWI BBIXOOHBIX CUrHAMNoOB, COOTBET-
CTBYOLLUMX NfoLagm xpomaTorpadnyieckux NMKoB, OT BBEAEHHOW Macchl COOTBETCTBYHOLWEro BewwecTsa (nmbo,
yT0 6onee yaobHo, oT BBeAeHHoW macckl AH®IM-npounssogHoro hopmanbaernaa npy pukcupoBaHHOM o6beme
neTnu (CM. pucyHkn 4 1 5)). B npouecce rpagyMpoBKuY BbIMOMHSAIOT onepaum, CoOoTBETCTBYIOLWME onepaunam,
NPOBOAMMBIM NpK aHanuae Npobkl 1 ycTaHoBNeHHbIM B 9.3.4. Bo uzbexaHue addpekra namsati xpomatorpada
aHanu3 HauyMHalT ¢ pacTBOpa C HaMMeHbLUEe MacCcoBOM koHLeHTpauuen. Mpu ncnonbsosaHun YO aetektopa
1Nn geTekTopa Ha OCHOBE AMOAHOM MaTpULbl A0MKHa ObITb MOoNy4eHa NIMHeHas 3aBUCUMOCTb BEIXOAHOTO CUr-
Hana npu BBe4eHU pacTBOPOB MacCOBOW KOHLeHTpauuen B AnanasoHe 0,05 — 20 mkr/mn npyv BBOAMMOM 00 b-
eme 25 wMkn. [lonyyeHHble pesynbTaTbl WUCMOMb3YOT ANA NOCTPOEHUS! rPagyupoBOYHOrO rpaduka
(cM. pucyHok 6). MpaaynpoBOYHYIO XapakTepUCTUKY (3aBUCUMOCTb BBEIXOAHOIO CUrHana, CooTBETCTBYIOLLEro
nnowaan nuka, oT 3Ha4eHUs MacCoBO KOHLLEHTpaLMK), NOMyYEeHHY0 METOAOM HauMeHbLLUX KBaapaToB, CHU-
TaloT MMHENHON, ecni ko3 ULMEHT koppensuun He meHee 0,999. 3HaveHUs BpeMeHW yaepXKuBaHUsA Ans KaK-
AOro aHanuTa He AOSKHBl OTNMYaTbes Apyr oT Apyra 6onee yeM Ha 2 %.

Mocne ycTaHOBMEHNSA IMHENHOWM FpafyUpOBOYHON XapaKkTeprUCTUKU NPOBOAST eXXKeJHEBHYIO MPOBEPKY ee
CcTabunbHOCTM C MOMOLLBIO FPadyypPOBOYHOrO pacTBopa CoO 3HAaYEHUEM MaCCOBOM KOHLEHTpaLMK, 6rIM3KUM K
OXNAaeMoMy 3HaYEHMIO KaXXAoro KOMMOHEHTa, HO He MeHee YeM B 10 pa3 npeBbiluaoLwum npeaern obHapyxe-
Hus1. Onpeaensiemoe rnpu exxeAHeBHON NPOBEpKe OTHOCUTENIBHOE U3MEHEHMWE BbIXOQHOrO CUrHasna He I0fDKHO
npesblwaTh 10 % ANs aHanMToB MaccoBOW KOHLEHTpaumei He MeHee 1 MKr/mMn 20 % — anst aHanMToB Macco-
BOW KOHLeHTpauuen npudnunantensHo 0,5 mkr/mn. Ecnu Habnogaetca Gonbluee nsmeHeHue, Heobxoaumo
NpPOBECTU NMOBTOPHYHO rpayvpoBKY UMW NOCTPOEHUE HOBOTO rpalyMpoBOYHOro rpacdmka Ha OCHOBE CBeXenpu-
FOTOBJIEHHbIX rPagyUPOBOYHBIX PaCcTBOPOB.

Ycnosusi xpomatorpacgpupoBaHus:

konoHka: C-18 ¢ o6palieHHol ason;

noaswxHas ¢pasa: ¢ obbemHbIM oTHOWweHuem 60 % auetonutpuna/40 % sofpl;
netekrop: Y® getektop, pabotaowuii Ha AnuHe BONHbI 360 HM;

pacxoa: 1 mn/MuH;

Bpems yaepxusanus: ana JH®-npouasoaHoro opmanbaeruaa npubnuanTensHo
7 MUH;

obbem BBeAeHHOW Npobbl: 25 mkn.

-<—— BBop

>
I o

T T T
10 20 Bpems, MuH

PucyHok 4 — Mpumep xpomatorpammbl [AH®I -nponssogHoro popmansae-
maa

[«
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12

-+— BBopg,

A

—_—

0,61 mkr/mn 1,23 mkr/mn 6,16 mxr/mn 12,32 mkr/mn 18,48 mkr/Mn  Bpemsa

a) b)

Ycnosus xpomatorpacdupoBaHusi:
konoHka: C-18 ¢ obpauieHHou dasoit;

e)

noasuxHasn asa: ¢ o6beMHbIM oTHOWeHWeM 60 % auetoHutpuna/40 % soawl;
petextop: Y® petektop, paboTaowmin Ha AnNuHe BONHbLI 360 HM;

pacxon: 1 Mn/MuH;

Bpems yaepxxusanus: ans [JH®-npoussogHoro dopmansgernga npuGnn3nTensHo 7 MuH;

o6bem BBegeHHol nNpobbi: 25 mk.

MaccoBast KoHUeHTpauusi, MKr/Mn

Mnowaaw Nuka, eguHUua cyeTa

0,61 226541
1,23 452166
6,16 2257271
12,32 4711408
18,4 6953812

PucyHok 5 — lMpumepsl xpomatorpamm JH®-nponasogHoro hopmansaervga npw ero pas-
TNINYHBIX MACCOBbIX KOHLEHTpaLusax
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Mnowage nuka (x104), YCMNOBHbIS @AWHULIbI
A

700

600

500

400

300

Ycenosusi xpomatorpadpumpoBaHus:
koadduumneHT koppensuuu: 0,9999;
konoHka: C-18 ¢ obpalleHHoi dasoi; 200
nopsuxHas ¢asa: ¢ o6beMHbIM OTHOLLEHUEeM 60 % aLeToHUTpU-
na/40 % sopbl;

netekTop: YO getekrop, paboTatoLuuil Ha ANvHe BOSHbI 360 HM;

pacxom: 1 MA/MUH; 100
Bpems yaepxusadus: ana AH®M-nponssogHoro opmansaeru-
na npubnuanTensHo 7 MuH;
o6bem BBeAeHHOW Npobbl: 25 MK, 0 T T T T I T >
3 6 9 12 15 18
PucyHok 6 — MNpumep rpagyvpoBoYHOro rpaduka ans MaccoBas koHueHTpauua
dopmanbaervaa AOH®-npounasoaHoro dopmanbaermaa, MKr/mn

9.3.4 AHanu3s Ha cofepxaHue cbopmanbgeruga metogom BIXKX

MposoaaT cbopky 1 rpagynposky cuctembl BOXKX B cootBeTcTBUM € 9.3.3, NPY 3TOM TUNUYHBIMK A5 CUC-
TeMbl 6yayT:

KonoHka: C-18, BHyTpeHHUM anameTpom 4,6 MM, ANUHON 25 cM, unn aKBUBaNEeHTHaA; KOHTPONMPOBATb
TemnepaTypy KOMOHKM He 06sisaTenbHo;

noaswxkHas casa: 60 % auetoHnTpnna/40 % soabl (06GbeMHOE OTHOLWEHWNE), N3oKpaTUYecKas,;

aetektop: YO geTektop, paboTarolmii Ha AnvHe BonHbl 360 HM;

pacxoa: 1,0 Mn/MuH;

BpeMs yaepxueaHus: ans QHOM-npoussogHoro popmanbaeruga 7 MUH — € UCNONb30BaHNEM OAHON
konoHku C-18, 3 MUH — ¢ ucnonb3oBaHneM AByx KornoHok C-18;

06beM BBOANMOI Npobbl: 25 MKI.

Mepea KaxxgbiM aHaNM30M NPOBEPSAOT 6a30BYHO NUHUIO AeTekTopa ANst obecneveHunst cTabunbHbIX yCno-
BUNA.

MpuroTtasnueatoT noaBwxHyto dasy ans BOXX nytem cmewmsaHns 600 mn aueToHuTpuna n 400 mn
BOAbl, NBO yCcTaHaBNMBAOT COOTBETCTBYIOLME NapamMeTpbl AN rpagnueHTHOro antouposaHus. MonyveHHyo
cMecb UNbTPYIOT Yepe3 MeMbpaHHbIn bunbTp M3 nonuacupa ¢ pasmepom nop 0,22 MKM B YCTPONCTBE
nnNbTPOBaHUA NoA BaKyyMOM, U3rOTOBMEHHBIM TOMbKO M3 CTeKMa unu groponnacta. ferasupytot oTdun-
NbTpoBaHHYo NOABWXHYIO hasy nyTem NnpoAayBku ¢ ucnonbaosaHnem renns ot 10 4o 15 muH (100 ma/mMuH) unu
nyTem HarpeBaHusa o 60 °C oT 5 ao 10 MuH B NnabopaTopHON KOHNYECKOR Korbe, HaKpbITOM YaCcoBbIM CTEKIIOM.
Ons npegoTepalleHns o6pasoBaHmns Ny3biPbKOB rasa B s4eliKe JeTeKTopa Nocne Hero yctaHaennsatoT NocTo-
SIHHBIA orpaHuunTenb conpotuereHus (350 kMa) wnu kopoTkyto (15 — 30 cm) Tpybky u3 droponnacTa
BHYTpeHHUM anameTpom 0,25 mm.

MoaBwxHYLO hasy HanMBaroT B eMKOCTb A5l pacTBOPUTENS 1 ycTaHasnuneatoT pacxoa 1,0 mn/muH. Mepeg
nepBbIM aHanM3oM Hacoc AormkeH npopabotaTts 20 — 30 MUH. [leTekTop BKHOYAlOT, NO KpanHen Mepe, 3a
30 MUH oo Havana NpPoBeAeHUsA NePBOro aHanusa. BeixogHoW curHan geTekTopa perncTpupyoT ¢ MOMOLLbLO
3MeKTPoOU3MeEpPUTENbHBIX CaMOMMULLYLLMX NPUBOPOB UK aHaNorM4HOro YCTPONCTBa BhiBOAA.

Ona cuctem ¢ pyvHbIM BBOAOM NMpob HabupatoT B YNCTBIA UHXEKLMOHH LIV LWNpUL, A8 BBOAA B Xpoma-
Torpad He meHee 100 Mk NpoBbl. 3anonHAIT NeTN0 KpaHa-4o3aTopa NnoAswkHon hason (KpaH-go3aTtop 4on-
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XeH OblTb YCTaHOBIEH B MOMOXeHNe «3arpyskay), gobasnas nanuwek npobbl ¢ NoMoLLbio Wwnpuua. YTobbl
HayaTb XpomaTtorpadupoBaHmne, kpaH-go3aTop NepeBoasAT B NnonoxeHne «Beog npobbl». OQHOBPEMEHHO C
BBOJOM akTUBMPYIOT cUCcTEMY 06paboTK/ AaHHBIX, BKIHOYAOT M OTMeYaroT TOUKY BBOAA Ha AUarpaMMHON NeHTe
3MeKTponsMepuUTenbLHOro camonuLuyLuero npubopa. MpnbnusntensHo Yepes 1 MUH NEPeBOASIT KpaH-403aTop
13 MONOXeHNs1 «BBOA Npobbl» B MOOXEHWUE «3arpyska», ononacknsaoT UM MPOMBIBaOT LUMPUL, U 4O3UPYIo-
LLYIO METI0 CMEChO aLeTOHUTPUN — BoAa ANSA NOAroTOBKA K aHanusy cneaytowein npobel.

He fonyckaeTcsa BBOAUTL pacTBOPUTENb B NETMIO KpaHa-4o3artopa, koraa kKpaH HaxoanTcesi B MOMOXEHUN
«BBOJ NPobbI».

Mocne anonposaxua AH®-nponssoaHoro hopmMansgerua (CM. pucyHok 4) npekpaliatoT peructpaLumio
AaHHBIX N BBIYUCAIOT MaCCOBYIO KOHLEHTPaLUo KOMMOHEHTOB B COOTBETCTBUU ¢ pasgernom 10. Cuctema
MOXeT BbITb UCNOMb3oBaHa AN AanbHenlwero aHanuaa npob nocne Toro, kak 6yaeT JOCTUTHYTO YCTONYMBOE
nonoxeHne 6a3oBON NUHUN.

MprvmeyaHune—Tlocne HECKONBKMX aHaNW30B 3arpsi3HEHNe KOINOHKM (O YeM CBUAeTenbCTBYeT, Harnpumep,
yBenu4eHne AaBneHns Npu Kaxaom nocneayiowem seoge npobbl Npy 3aAaHHOM 3Ha4eHWM pacxoda u cocTase pacTBopu-
Tens) MoXeT ObITb ycTpaHeHo NpoMbiBaHueM ee 100%-HbIM aueTOHUTPUIIoM 06beMOM, MPeBOCX0AAWMUM 06bEM KOMOHKM B
Heckonbko pas. MogobHyo 3aWwnTy MOXHO 06ecneunTs, UCMOorb3ys POPKONOHKY.

Ecnu 3HavyeHMe MaccoBON KOHLEHTpaLMK aHanuTa BeIXoguUT 3a npederbl IMHeAHOro y4acTka rpagynpo-
BOYHOW XapakTepuUcTUKA cucTemel, Npoby pasbaBnsoT NoaBWKHON hasol Unn BBOAAT B XxpoMaTorpad MeHb-
wun obvem npobbl. Ecnn Bpems yaepXuBaHusi, NofyvyeHHoe npu npeabiaylimMx BBogax npobbl, He
BOCMpPOn3BoanTcs (NpeaensHo aonyctumoe oTkroHeHue + 10 %), To COOTHOLWEeHWe aueToHUTpUN — BoAa
MOXET ObITb YBEMNMYEHO UMM YMEHbLUEHO A1 NOMYYeHUss COOTBETCTBYHOLLEro BPEMEHN yaepKuBaHus. Ecrin
BpeMs yaepK1BaHUs CIULLKOM BEJIUKO, TO COOTHOLLEHWE YBEMYMBAIOT; €CMW CIIULWKOM Mano — COOTHOLUe-
HWe ymeHbLuatoT. Mpu HeobXxoauMOCTU 3aMeHbl PacTBOPUTENSI NPOBOAAT MOBTOPHYIO rpadyvpoBKy nepen
BBOAOM Mpobbl (cM. 9.3.3).

MpwnmeyaHwne—TlpuBegeHHbIe yCnoBusi xpomarorpadpupoBaHns JOMKHbI 66T ONTUMWU3NPOBaHLI ANA Onpe-
Aenexns cdopmManbaernaa. AHanMTUKy peKkoMeHayeTcsi MPoBeCcTU UcCneaoBaHmsa ¢ umetowencst cuctemon BOXX ana
ONTUMM3aLMK YCNOBUI XpomaTorpadompoBaHus 4ns peLleHns KOHKPETHOW aHannTu4eckon 3apayum. Takke MoryT 6b1Tb Uc-
nonb3oBaHbl BOYKX cuctembl ¢ aBTOMaTU|eCKMM BBOAOM NPo6Gbl 1 COOPOM AaHHbIX.

MonyyeHHyo XpomaTorpaMmmy MccrieaytoT Ha npegmMeT Mellatowero BnsiHUA 030Ha B COOTBETCTBUMU C
4.2 1 pucyHKkom 2.

9.3.5 AHanus gpyrux anbaerngoB U KeToHOB MeTogoM BIAXKX

9.3.5.1 O6LwMme nonoxeHus

OnTnMnsaLus ycrosunin xpomaTtorpadpoBaHusi NoOCpeCcTBOM UCMONb30BaHUA ABYX konoHok C-18, coe-
OWHEHHBIX nocrneaoBaTeNlbHO, 1 rpaAUeHTHOTO PeXMMa nogayn sMoeHTa No3BonseT NPoBOAUTL aHanNn3 apy-
rx anbAerngoBs M KEeTOHOB, oToDpaHHbIX M3 Bo3ayxa. B uacTHocTW, ycnoBusi xpomaTtorpadpupoBaHus
ONTUMN3UPYIOT ONSA pasfereHnst aueToHa, NPONUOHOBOTO anbaernaa U HeKOTOPbLIX APYrnX anbaernaos ¢
6oree BbICOKON MOMEKYSAPHON Maccoi Npy NpoaoiKUTENIbHOCTU aHanusa npubnuanTensHo 1 .

CocTaB noaBWKHOM thasbl Nnepuoanyeckn U3MeHSIIoT Mo NUHEeHO rpagueHTHOM NporpaMme AN nonyde-
HUS MakcumansHoro pasgeneHus Cs, C4 1 6eHsanbaeraa B COOTBETCTBYOLWER 0611acT XpomaTorpaMmmel.
Ons aton uenu paspaboTaHa crieaytollas rpagueHTHas nporpamma: B MOMEHT BBoAa Npobbl 3MeHAT 06b-
eMHoe oTHoLeHWe pacTBopoB ¢ 60 % aueToHuTpuna/40 % sBoabl A0 75 % aueToHUTPUNa/25 % Boabl B TeHeHUe
36 muH; 0o 100 % auetoHuTpuna — B TedeHue 20 MuH; 100 % aueToHUTpUNa — B TeYeHUe 5 MUH; MeHAT
HanpasneHne NMHENHOro rpaaMeHTHoro nporpammupoBaHus co 100 % aueTtoHuTpuna Ao 60 % aueToHUTpPU-
na/40 % sogbl B TevyeHne 1 MuH; noaaepxuBatoT o6bemMHoe oTHolleHne 60 % aueToHUTpUna/40 % Boabl B
TeyeHne 15 MUH.

9.3.5.2 AHanus npo6 Ha apyrue kapboHUIbHbIe coeAnHeHUs

MpoBoasAT cb6opky n rpagyupoBky cucteMbl BOXKX B cootBeTcTBUM € 9.3.3. TUNUYHBIMK ANSi CUCTEMBI
Gyayt:

KOMoHKa: ABe KonoHku C-18, coeguHeHHbIe NOCNeoBaTeNbHO;

NoABWXKHaA asa: aueTOHUTPUI/BOAA; NIUHEAHBIA TPaAUEHTHBIN PEXUM;

aetekrop: Y® petekrop, paboTtaowmini Ha anvHe BonHbl 360 HM;

pacxon: 1,0 mn/MuH;

rpagueHTHaa nporpamma: no 9.3.4.

Ycnosus xpomarorpadpupoBaHus, NpMBeaeHHbIe Bbille, Dbl oNnTUMU3NPOBaHbI ANA rPagNueHTHBIX CUC-
TeM BOXXX ¢ YO aeTekTopom unmn oeTeKTOPOM Ha OCHOBE AUOAHOK MaTpuLbl, asTomMaTudeckum npobooTbop-
HbIM YCTPOWMCTBOM € oBbemoM aosupylowein netnu 25 Mkn, AByMst konoHkamm C-18 (4,6 x 250 mMm) 1
3I1EeKTPOUSMEPUTESTbHBIM CaMONMULLYLLIMM NPUBOPOM NN SNEKTPOHHBIM UHTErpaTopoM. AHaNUTUKY pekoMeH-

14



rocT P UCO 16000-3—2007

AyeTca NpoBeCcTU UccnefioBaHUS Ha uMmetoLleiics cucteMme BOXKX ¢ uenblo onTuMnsaunm ycnosuin XxpoMaTor-
pacdupoBaHMa Ang peweHUs KOHKPETHOW aHanuTudeckoi sagaun. OntuMusaums Heobxoauma, No KpaHen
Mepe, AN pasgeneHnsa akponenHa, aueToHa U NponMoHOBOro anbaeruaa.

MpwumeyaHn e — MN3rotoButeny KornoHoK 06bIMHO NPUBOAAT PEKOMEHAALMM MO ONTUMANbHBIM YCNOBUSIM pa3s-
penenunst IHOIM -npon3BogHbIX AN KONMOHOK ¢ 06palueHHoN ha3oin. 3Tu pekoMeHaaumMm MoryT UCKIoYaTh He0BX0aUMOoCTb
WCronb30BaHUs ABYX KONOHOK 6e3 yxyaweHusi pasgeneHusi KapGoHUINbHbIX COeAUHEHWUI.

KapboHunbHble coeuHeHust B npobe onpeaensitoT Ka4ecTBEHHO U KOMMYECTBEHHO MyTeM CpaBHEHUs UX
BPEMEHU YyAepXMBaHUSA W NIoLWaav MUKOB C aHaslorMyHbIMU NokasaTenaMu Ans obpasuosB cpaBHeHUs!
OH®IM-nponseogHbix. PopmManbaerng, auetanbaerna, aueToH, NPonUoHOBLIN anbaerna, KPOTOHOBLIN anbae-
rma, beHsanbaerng n o-, M-, N-TONYUNoBbIe anbAeruabl ONpPeaenaoT ¢ BbICOKOW CTeNeHbo A0CTOBEPHOCTH.
OnpeaeneHne MacnaHoOro anbaernaa sSABNsSIieTCs MeHee HafeXHbIM 13-3a ero COBMECTHOMO 3M0UPOBaHUs C
n3006yTMpanbaAernaoM U MeTUISTUIIKETOHOM MPU YCTaHOBIIEHHBIX BhILLE YCNOBUAX XpomaTorpaduposaHus.
TunuyHasa xpomaTorpamma, nonyveHHas ¢ BOXKX cuctemoii ¢ rpagueHTHbIM 3noMpoBaHueM, npuseaeHa Ha
puUcyHke 7.

MaccoByto KOHLEHTpaLuio MHAMBUAYanNbHbIX KAPOOHUNBHBLIX CoeauHEeHUn onpedenstoT no 9.3.4.

OHOr
.‘ 3 6 g
45
1 2 14
13
71 12
"y s
10
9

Y

( T T T T T T >

0 10 20 30 40 Bpewms, MuH

UpeHnTudukauma nukos
Homep CoeauHeHune MaccoBasi KOHLIEHTPaUUs, MKI/MI

1 dopmanbgervg 1,140
2 Aueranbaemma 1,000
3 AkponeuH 1,000
4 AuetoH 1,000
5 MponnoHoBLI anbaema 1,000
6 KpoToHoBbIN anbaervg 1,000
7 MacnsHbin anbgerna 1,000
8 beHnzanbaerng 1,000
9 M3oBanepanbgervg 0,450
10 Banepanbgemg 0,450
11 o-Tonywnoeblti anbgemg 0,515
12 m-TonywunoBbI anbaema 0,505
13 n-TonyunoBbl anbgems 0,510
14 "ekcaHanb 1,000
15 2,5-Numetnnbensanbaemy 0,510

PucyHok 7 — Mpumep xpomatorpadmyeckoro pazgeneHns JHPM-npon3BogHbix 15 Kap6GOHUINBHBIX COeaUHEHNN
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10 BbluncneHue pe3ynbTaToB U3MepeHUn

06wyt maccy aHanuTa (QH®M-nponssoaHoro) Ang kaxaon npobsl BIMUCAAOT Mo dopmyne
my=mg— mp, ®)

rae my— CKoppeKTMpoBaHHas Macca [JHPM-Npon3BoAHOMO, M3BIEYEHHOTO U3 KapTPUAXKa, MKT;
mg— HEeCcKOppeKTUpOBaHHas Macca kapTpuaxa ¢ NpoGoi, MKr:

mg = As(cstd/Astd)Vsds; (4)
my, — Macca aHanuTa B KapTpUAXe C XONoCToi NPoBoii, MKr:
mp, = Ap(CsiglAsta) Vo b ®)

A, — nnoulagb nvika aHanuTa, anionpoBaHHOIo U3 KapTpuaxa ¢ NpoboW, YCrnoBHble eanHULbI;
Ap — nnowiagb nuka aHanuTa, aMuMpoBaHHOro U3 KapTPUIPKAa C XONOCTON NPoBoii, yCroBHbIE €AUHNLbI;
Agg— nnowags nvka aHanurta B rpagyvMpoBOMHOM pacTBope A4S eXeAHEeBHON rpagynpoBKy, YCIIOBHbIE
eanHULbI;
Cstg — MaccoBasi KOHLEHTpaLusl aHannta B rpagyMpoBOYHOM pacTBope AMA exedHeBHON rpagynpos-
KW, MKr/MT;
V, — obwmin obbem antoaTa, Nony4eHHoro Ans kaptpuaxa ¢ npo6on, mn;
V), — obluit o6bem antoaTa, NonyYeHHoro Ans KapTpuaxa ¢ XonocTon npoboi, mn;
d, — KkoadbuLmeHT pasbasneHuns anoata npoobbi:
1, ecnu npoby He pa3baBnsinM NOBTOPHO;
V41V, ecnu npoby pasbaBnsanu Ans Toro, 4Tobkl BbIXOAHOM CUrHan Haxoauncs B obnactu nuHeir-
HocTW aeTekTopa, rae V, — obbem nocne pasbasneHuns, Mn; V,; — anuksoTa, ucnonb3yemas npu
pasbaBneHnn, Mr;
dp, — KoadduLMeHT pasbasneHns XonocTon npobel, pasHeli 1,0.

MaccoByto KOHLEHTpaLo kKapBOHUNBEHOTO COeAUHEHNS Cy, HI/N, B NPoGe BLIMUCTAIOT No (opmyre
Cp = My(MJM40) 1000V, (6)

raoe M. — monekynspHas Macca kap6oHunsHoro coeAuHeHus (ana copmansaernaa pasHa 30);
Mo, — monekynsipHas macca JH®IM-npoussoaHoro (ana cdopmansaeruaa pasHa 210);
V,,, — obuit o6bem npobbi Bo3ayxa 3aMKHYTOro nomelleHus, otobpaHHoi no 9.1, n.

Mpwnmeyanune—He pekomenayeTca NCNONb3oBaTh MUNNUapAHbLIE U MUNNWOHHBIE Aonu. OgHako Ans yao6-
CTBa HEKOTOPbIX Monb3oBarenen 06bemMHoe OTHOWEHNE KapOOHUITBHOTO COEAMHEHNA C4 B MUNNNapAHLIX Aonsax (ppb)
BbIMUCHIAIOT N0 opmyne

Cp=Cpq-24,4IM,, (7
rae €, — MaccoBasi KOHLEHTpauusa kapboHunbHOro coenHenus B Npobe, BbMMCNEHHAs ¢ UCnonb3oBaHnem obbema
Bo3ayxa V, npuBeaeHHoro k temnepatype 25 °C n pasnenuio 101,3 kMa, wr/n;
24,4 — wmornsipHbIi 06bEM naeansHOro rasa, NpUBEAEHHbIN K Temnepatype 25 °C, Hn/HMonb.

O6wwmin o6bem npobel Boayxa Vg, N, NpueeaeHHbil k Temnepatype 25 °C u gasnenuio 101,3 kMa, BbumMcnsioT no
copmyne

V= {(V,,p,)/101,3{298/(273 + T )}, (8)

rae p, — cpegHee atmocepHoe AasneHne BHYTPU 3aMKHYTOro nomeulenuns, kMa;
T, — cpepHsisi Temneparypa okpyxatowen cpeapl B 3aMKHYTOM nomewexmnm, °C.

Ecnu Heo6xogumo Bblpa3uTb cogepxaHne aHanuta B MUITIMOHHBLIX ONAX (MnH‘1) NPy CTaHAAPTHBIX YCNOBUAX
okpyxatowen cpegbl (Temnepartype 25 °C u gaenenun 101,3 klMa) ansi conoctaBnexns ¢ o6pasuamm cpaBHeHNUs, COCTaB
KOTOPbIX YCTAHOBIEH B TEX XXe BeNnuunHax, otobpaHHbin 06bem He cnegyeT NPMBOANUTL K CTaHAAPTHBLIM YCNOBUAM.

11 Kputepmm 3chheKTUBHOCTU U KOHTPOIb KauyeCcTBa pe3ynbTaToB U3MepPeHUN

11.1 O6LwWwue NONOoXKeHUA

B HacTosiluemM pasferne ycTaHOBNEHblI Mepbl, HeobxoauMble ansa obecneyeHUsa KOHTPONA KadecTBa
pesynbTaToB USMEPEHUn, U PYKOBOACTBO NO COOTBETCTBUIO KpUTEPUAM 3hHEKTUBHOCTU, KOTOPbIE AOMKHbI
6bITb BbIMOMHEHHDI.

Monb3oBaTenb cCTaHAapTa AOIKEH BbINONHATL TpebosaHua NCO 9001, NCO 17025.
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11.2 CraHpapTHble pa6ouue npouenypbl

Monb3oBaTtenb cTaHdapTa 4oSkeH paspaboTaTth cTaHAapTHbIe paGoyne npoleaypbl AN creayoLwmx
BWAOB AesTensHOCTH B nabopaTtopun: cbopka, rpagyupoBka U npuMeHeHue cucTembl 0Téopa npob ¢ ykasaHu-
eM U3roToBUTENS 1 Mogenu ucnonb3yemoro o6opyaoBaHus; NoaroToBka, O4MCTKa, XpaHeHne 1 obpaboTka
peakTUBOB, UCMOMb3yeMbIX Npu oT6ope Npob, 1 camux Npob; cbopka, rpagdynposka U NPUMEHeHne CUCTEMBI
B3XX ¢ ykazaHnem mapku 1 Moaenu ncnofb3yeMoro o6opyaoBaHus; cnocob peructpaumm u o6paboTku AaH-
HbIX C yKasaHWeM NCnonb3yeMblX annapaTHbIX U NporpaMMHelX cpeacts OBM.

Onucanune ctaHAapTHLIX pabounx nNpoleayp A0MKHO BKItoYaTh B cebsi noaTanHble MHCTPYKLMK U BbiThb
AOCTYNHLIMU N NOHATHLIMU A58 nepcoHana, paboTarowero B nabopatopun. CtaHaapTHele paboyne npoueay-
Pbl JOIPKHBI COOTBETCTBOBaThL TpeboBaHUAM HacTosiWero ctargapTa.

11.3 ddpekTMBHOCTL cucTtembl BAXKX

OdpekTnBHOCTL cucTembl BOXKX onpeaensietca acpeKTUBHOCTLIO KOMOHKM 1) (UUCIIO TEOPETUYECKNX
Tapenok), KoTOPYIo BLIYUCNAIOT Mo hopmyne

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

roe t,— Bpems yaepXkuBaHWs aHanuTa, c;
Wq, — WWMPUHA NUKa MO OAHOMY KOMMOHEHTY Ha MOMOBUHE BbICOTI, C.

AbdheKTUBHOCTL KOMOHKN AomkHa OblTb He MeHee 5000 TeopeTnyeCKUX Tapernok.

OTHOCKTENbHOE CTaHAapTHOE OTKITOHEeHWe BBIXOAHOrO cUrHana npy NoBTOPHBIX KaXKA0AHEBHbIX BBOAAX
npo6 B cuctemy BOXKX He gomkHo 6biTh 6onee = 10 % Ans rpagynpoBOYHbIX PACTBOPOB C MaCCOBOM KOHLLEH-
Tpauunel aHanuTa He MeHee 1 MKr/mn. Mpu MaccoBO KOHLEHTPALIMN HEKOTOPBIX KaPBOHWUMBHBIX COeaNHEeHNIA
He 6onee 0,5 Mkr/Mn NPeLU3NOHHOCTb NOBTOPHLIX aHANM30B MOXET yBenuunTbes 40 20 %. MpeumnsnoHHoCTb
BpeMeHU yaepKMBaHus AormkHa OblTb B Npegenax = 7 % B nmoboli AeHb NpoBeAeHUs aHanuaa.

11.4 Noteps npo6bl

MoTeps npobbl HabntogaeTcs Npy NPeBbILWEHWN 4ONYCTUMON Harpy3kn copbeHTa nnm ecnv o6 beMHbIA
pacxof NpeBblllaeT MakcuManbHoO AoNYyCTUMBIA AN Ucnonb3yemomn cucteMbl oT6opa npo6. MoTepio Npobbl
MOXXHO MPeAoTBPaTUTL MyTEM YCTAHOBKW ABYX KapTpuaxei ana otéopa npob, coeanHeHHbIX nocnegoBaTtesib-
HO, C NOCMeayoWMM aHanM3oM CoOAePXKUMOro KaXaoro U3 HUX, NMbo nyTem yCcTaHOBKU ABYXCEKLUMOHHOTO Kap-
Tpuaxa ¢ copGeHTOM € MocneayLmMM aHanusom obeux cekuuin. Ecnv konuuecTBo aHanuta B pe3epBHON
cekunn Bornee 15 % konuyecTBa aHanMTa B OCHOBHOW CeKUMW, AenatoT npedrnosiokeHne o «NPockoke» u
TOYHOCTb NOMNYYEeHHBIX PE3yNbTaToB NOABEPraldT COMHEHUIO.

12 TMpeunsnoHHOCTb U HeonpeaerneHHOCTb

Tak e, KaK 1 Npyu aHanuse Apyrux CoeauHEHUn, Ha NPeLUM3NOHHOCTb U HeonpeaeneHHOCTb pesynbTtarta
onpeaeneHus cogepxaHua copmanbaernaa B Bo3ayxe 3aMKHYTbIX NOMELLEeHUA BNUsiloT ABa chakTopa: BoC-
NPOV3BOAMMOCTb aHaNUTUYECKON NpoLeaypbl U U3MEHEHWE BO BPEMEHWN codepKaHusl aHanuta B Bosayxe.
CuuTtaeTcs, UTo nocrnegHuin chakrop uMmeeT ropasno bonbluee BAUAHUE, YEM NEPBLIA, XOTA TPYAHO KONUYECT-
BEHHO OLEHWUTb BIIMSIHAE U3MEHEHWUSI UHTEHCUBHOCTU MCTOYHMKA U YCIIOBUA BEHTUNALNN.

O6wasn uHdopMaums 0 3HaUYEHUSIX NOrPELLHOCTEN, OTHOCALLIMXCA K aHanMTU4eckon npoueaype, npuse-
OeHa B npunoxeHuu A.
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MpunoxeHne A
(cnpaBouHoe)

I1pe|.|,v|3v|0|-| HOCTb U HeonpeaeneHHOCTb

Beina npoBegeHa oueHKka METOAMUKM, aHANorMYHON MeToAMKE aHanuaa, NpPMBEAEHHOW B HACTOAWEM CTaHaapTe.
Mpeun3noHHOCTE, OTHOCALLAACS K aHANMTUYECKON nNpoueaype, AorkHa 6biTb B npeaenax + 10 % npu MaccoBoOW KOHUEH-
Tpauum aHanuta He meHee 1 Mkr/mn. MNpu maccoBor KoHUeHTpauun He 6onee 0,5 MKI/MN NPEeLM3MOHHOCTb NPY NOBTOPHLIX
aHanuaax HeKOTOPbIX KAPOOHUINBHBIX COEAUHEHUIA MOXET yBenuunTbesi A0 25 %.

B xoge kpyroebix ucnsitanni [14] — [16] 6bina npoBefieHa oLeHKa MeToa C UCNONbL3OBaHNEM KapTPUAXKEN C CUIK-
Karenem (¢ paamepom vactuy ot 55 go 105 mkm) ¢ HaHeceHHbIM [IHDI, aHanormyHoro metoay, yCTaHOBNEHHOMY B HACTOsI-
Wwem cTangapTe. PesynbtaTel NPOBEAEHHOW OLEHKW, NMPUBEAEHHbIE HUXE, MOTyT ObiTb MCNONB30BaHLI ANSA OLEHVBAHUS
3P HEKTUBHOCTM UCNONb30BaHNS AAHHOTO MEeToAa A aHanm3a Bo3/lyxa 3aMKHYTbIX MOMELEeHUN.

[ee paannuHblie nabopaTopun NCNONb3OBany KapTpUAXKU Ans nposegeHus 6onee 1500 nsamepeHnn cogepXxaHus
dhopmanegernaa u apyrmx kapboHUIbHBIX coeMHEHVI B aTMocepHOM BO3yxe B pamMKax NporpaMmmel UCCre0BaHum,
nposogumorn B 14 ropogax CWA [15], [16]. MNMpeunsmoHHoCTb 45 NOBTOPHbLIX BBOAOB rPajyMpOBOYHOIO pacTBopa
OH®M-npounssogHoro hopmaneaervaa B cuctemy BOXKX B reueHune 2 mec, BolpakeHHasi Kak OTHOCUTENbHOE CTaH4apTHOe
OTKNoHeHue, coctaeuna 0,85 %. Mo pesynbTaTam TPEXKPATHOIO aHanNu3a Kaxxaoun n3 12 naeHTMYHbIX Npob ¢ KapTpuapKei ¢
HaHeceHHbIM IH®T Gbiny nonyyeHbl 3Ha4eHUs cofepaHus dhopmMansaermia, KoTopbie CornacyloTcsl B npegernax oTHOCU-
TENbHOro cTaHgapTHoro otknoHeHns 10,9 %.

B kpyroebix ucnblTaHUsAX npuHuManu ydactue 16 naboparopuii CLLA, Kanaab! v EBpornbl. [Mpy aTux ucnsitaHmsx Gein
npoBeaeH aHanusa 250 kapTpuaxer ¢ xonocTeiMu Nnpobamu, Tpex Habopos no 30 kapTpuapKel ¢ TPEMs 3HaUEHUSIMU coaep-
XaHusi BBognMbIX JH®M-npon3BogHbix 1 13 cepuii kKapTpyaXen, SKCNOHUPOBAHHBIX B Cpefie C BbIXMOMHbLIMU ra3aMun aBTo-
mobuneli [14] — [16]. KapTpuaxu, cooTBeTCTBYOWME TpeboBaHusm 4.2, Gbinv NoaroToBneHs! ogHon nabopartopueit. Bee
npo6bl 6bINK cnydanHeiM o6pa3oM pacrnpegeneHsl Mexay naboparopusiMy, y4acTBYIOLMMU B KPYFOBbIX UCTIbITAHUAX.
Pe3ynbTatbl KpYroebix ncnsiTaHuin 0606LeHbl 1 NpuBeaeHbl B Tabnuue A.1.

MpwunmeyaHu e — Bxoge KpyroBbIX UCMbITAHWMI HE NMPUMEHSINACh CTaHOAPTU30BaHHAs METOAUKA aHaNN3a MeTo-
Aom BOXKX. YyacTHUKM nCnbITAHMIA MCNONb3oBany T€ METOAWKM, OCHOBaHHble Ha BOXKX, koTopbie OHM ncnonb3ylot Ha
npakTvKe B CBOMX nabopatopusix.

ABcontoTHas BenmuYmHa pasHoCTH, BbIpaXeHHOW B NpoLeHTax, Mexay pesynbTatamu AByX CEpuii uamepeHuin (oTéop
npo6 13 0gHOro 1 TOrO e MecTa), NPoBeAEHHbIX MO uccnegoBaTensckon nporpamme CLUA B 1988 r., coctaBuna gnsi op-
manegernga 11,8 % (n = 405), auetansgernga — 14,5 % (n = 386) n auetona — 16,7 % (n = 346)[15], [16]. B pesynbTra-
Te aHanms3a aByx npob, OTOOpaHHbIX NPaKTUMECKM B OAHOW TOYKE B pamKax AAHHOW NpOrpaMMbl Ha copaepXaHue
dopmaneiernga gpyrov naboparopuen, 0OTHOCUTENbHOE CTaHAAPTHOE OTKNoHeHue coctasuno 0,07, koadduuneHT Kop-
pensiumn — 0,98, HeonpeaeneHHocTb — muHyc 0,05 ans popmanegervaa [15]. CooTeeTCTRYIOWME 3HAYEHUS ANS aue-
Tansgernga coctasmnm 0,12; 0,95 u mmHyc 0,50, a anaauetoHa — 0,15; 0,95 n muuyc 0,54 [16]. AHanna kapTpugpkennocne
BBeaeHus1 B Hux [IHO, npoBoanMebln ogHoi nabopaTopueii B TeHeHWe roga, nokasan, 4Yto cpeaHsisi HeonpeaeneHHOCTb
coctaewuna 6,2 % ans dopmansgervaa (n = 14)un 13,8 % ansiauetansgervaa (n = 13). Avanua 30 kapTpuzpkeii nocne Bee-
AeHus B Hux JH®I, nposoaumeiin ogHou nabopaTtopren B paMkax AaHHON NPorpaMmel, nokasar, Uto cpefjHsisi Heornpeae-
neHHoctb coctasuna 1,0 % (B ananasone ot muHyc 49 % po nniwc 28 %) ana dopmansgermaa u 5,1 % (B AnanasoHe
oT munyc 38 % go muHyc 39 %) ansi auetanbgernaa.

Ta6nwuua A.1— Pe3ynbtartbl KPYroBbiX UCMbITAHWIA

MponuoHoBbIN

Tun npoGbi dopmanegerug Auetansaerua anbaemn Bensanbgerng
KapTtpymxm ¢ xonoctoin npo6oii:
anbaerm, MKr 0,13 0,18 0,12 0,06
rsd, % 46 70 47 44
n 33 33 23 8
KapTpumx ¢ npo6oii@):
creneHb naeneyenust, % (rsd, %)
HU3KNIA 89,0 (6,02) 92,6 (13,8) 106,7 (32,6) 114,7 (36,1)
cpeaHvi 97,2 (3,56) 97,8 (7,98) 100,9 (13,2) 123,5 (10,4)
BbICOKMI 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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MponvoHoBbIv

Tun npobbi dopmansgerug AueTanbaerua anbaerva BeHsanbaoerun
Mpo6bl B oKkpyxKatowen cpeae ¢ BbIXIom-
HbIMKW ra3amu aBTOMOOUNEN:
anbgerung, mr 5,93 7,99 0,52 0,29
rsd, % 12,6 16,5 26,4 19,4
n 31 32 32 17

2) Huskuit, CpeiHWii 1 BbICOKWI YPOBHW COAEPKaHNs BBEEHHOTO B KapTPUOX anbaernaa cocTaBnsanm npubnman-

TenbHo 0,5; 5 1 10 MKr cOOTBETCTBEHHO.

MpumedyaHune—B nccnegoBannsix npyHuManu ydactue 16 nabopartopvin. 3Ha4eHUsi Gbiny NonyYeHbl Ha

OCHOBE psiga AaHHbIX nocne yganeHnsa U3 Hero pe3ko otTnnyaroLlnxcs 3HAYEHUN.

O603HaveHns], NPUHATLIE B Tabnuue:

rsd — oTHOCUTENBHOE cTaHaapTHOe OTKIMOHEeHWE;

N — YUCIO N3MEPEHNN.
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MpunoxeHne B
(cnpaBo4HOe)

Touku nnaBneHusa AH®IM-npousBoAHbIX KAP6OHUNMBHBIX COeAUHEHUI

Tabnwuuya B.1— Toykv nnasnenns AHPI-nponaeoaHbIX kapGOHWUNBHBIX COeANHEHMIA

HavwmeHoBaHue Kap60HVIJ'|bHOI'O coeguHeHun

Touka nnasnexnun QHP-npoussoaHoro [17], °C

AueTtanbgerng Ot 152 po 153 (168,5 [18], 168[19])
AueTtoH Ot 125 po 127 (128 [18], 128[19])
bensanbaerng Ot 240 po 242 (235 [19])

MacnsHbI anbgervg

Ot 119 mo 120 (122 [19])

KpoToHOBLIV anbaerng

Ot 191 mo 192 (190 [19])

2,5-gumeTnnbensanbgerva

Ot 216,5 no 219,5

dopmanbaervg 166 (167 [18], 166 [19])
ekcaHanbaerng Ot 106 go 107
MaoBanepanbgerng OT1121,5 po 123,5

MponnoHOBLIN anesaervg

Ot 144 po 145 (155 [19])

o-TonywnoBbi anbaerng

OT 193 10 194 (o1 193 go 194 [19])

m-TonywnoBelvi anbaerng

212 (212 [19))

n-TonywnoBbivi anbaerva

Ot 234 fo 236 (234 [19])

Banepanbgerva

Ot 108 go 108,5 (98 [19))
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MpunoxeHne C
(cnpaBo4Hoe)

CBefleHUsA 0 COOTBETCTBUM HaLlMOHanbHbIX cTaHaapToB Poccuitickont ®Pegepauuu

Tabnuuya CA

CCbITOYHbIM MeXXAYHapoAHbIM CTaHAapTaM

OB603Ha4YeHne CChINOYHOro
MeXAyHapoaHoro ctaHgapTa

0O6o3HaveHne 1 HaMmeHoBaHUe COOTBETCTBYIOLLEIO HALMOHANBLHOIO CTaHaapTa

NCO 9001:2000

FOCT P UCO 9001—2001 CucteMbl MeHemxMeHTa kavecTBa. TpeboBaHusi

NCO 16000-1:2004

FOCT P NCO 16000-1—2007 Bosayx 3amkHyTbix nomellennin. Yactb 1. OTt6op
npo6. Obwue nonoxeHus

NCO 16000-2:2004

FOCT P NCO 16000-2—2007 Bosgyx 3amkHyTbIx nomelieHuii. Yactb 2. O16op
npo6 Ha cogepxaHne chopmanbgernga. OCHOBHbIE NONOXEHUS

NCO 16000-4:2004

FOCT P UCO 16000-4—2007 Bo3gyx 3amkHyTbIx nomelleHnin. Yacts 4. Onpe-
Aenenne dopmanbaernga. Metog auddyanonHoro otbopa npob

NCO/M3K 17025:2005

FOCT P NCO/M3K 17025—2006 Ob6wme TpebOBaHNS K KOMNETEHTHOCTU UCTbI-
TaTenbHbIX U KanMbpoeovHbIX NaGopaTopun

* COOTBETCTBYIOLWUIA HALMOHATbHBLIN CTaHAAPT OTCYTCTBYET. [l0 ero yTBepXxaeHns pekoMeHAyeTCsl UCNonb3o-
BaTb NepeBod Ha PYCCKUI A3bIK AAHHOIO MeXAyHapoaHoro ctaHgapTa. MNepeeoa AaHHOro MexayHapoaHOro crTaHAapTa
HaxoguTtcs B DedepanbHOM MHDOPMaLMOHHOM HOHAE TEXHUHECKUX PErNaMeHTOB U CTaHAAPTOB.
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