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Mpeaucnosune

Lienu v npuHumnel cTaHgapTmsauum B Poccuiickoin @egepaunmn ycTaHoBNeHbl ®efepanbHbiM 3aKOHOM OT
27 pekabpsa 2002 r. Ne 184-d3 «O TEXHUYECKOM perysimpoBaHun», a npasmna NPUMEHEHNs HauuoHaNbHbIX
ctaHgapTtoB Poccuiickoin ®egepauun — FOCT P 1.0 — 2004 «CTtaHgapTusaumsa B Poccuiickoin degepaunn.
OCHOBHbIE NOMOXEHNSA»

CBefleHNa O cTaHgapTe

1 NOATOTOBJ/IEH OTKpbITbIM akLMOHEPHbIM 06LEecTBOM «Hay4yHO-uccnenoBaTesibCkuii LLeHTP KOH-
TPONA U ANArHOCTUKN TeXHuveckunx cuctem» (OAO «HWLL K») Ha ocHoBe COGCTBEHHOIO ayTEHTUYHOIO nepe-
BOJa CTaHJapTa, yKa3aHHOro B NyHKTe 4

2 BHECEH TexHunyeckum KOMUTETOM No cTaHgapTtudaummn TK 457 «KayecTBo Bo3ayxa»

3 YTBEPXJEH W BBEAEH B JEWCTBMUE MMpukasom ®egepansHOro areHTcTsa No TeXHUYECKOMY
perynupoBaHuio 1 MeTponorum ot 27 gekabps 2007 r. Ne 590-ct

4 HacToswunii cTaHgapT MAEHTMYEH MexXayHapogHomy ctaHaapTy M C 016000-3:2001 «Bo3gyx 3amMKHy-
TbiX MoMelleHunid. YacTb 3. OnpegeneHne cogepxanua hopmanbaernga v Apyrux kapboHuIbHbIX coeguHe-
Huii. MeTop akTnBHOro ot6opa Npob» (1S 016000-3:2001 «Indoorair — Part3: Determination offormaldehyde
and other carbonyl compounds — Active sampling method»).

Mpu NpUMeHeHnN HacToALLEro cTaHAapTa peKOMeHyeTCs UCNONb30BaTb BMECTO CChbIIOYHbIX MEXAYHa-
POAHbIX CTaH4apTOB COOTBETCTBYIOLWME UM HaLMOHa/IbHblE CTaHAAPTbl, CBEAEHUSA O KOTOPbIX NPVBELEHbI B
[ONONHUTENBHOM MpunoxexHun C

5 BBEJEH BIMEPBbIE

MHdopmauua 06 M3MEHEHUSX K HACTOsILLEMY CTaHAapTYy Ny6nkyeTCs B €XerofHo u3jaBaemMom
MH(OPMaLMOHHOMYKasaTe e «HauuoHanbHble CTaHAapTbi», a TEKCT U3MEHEHUI NMoNPaBoOK — B eXeMe-
CSYHO U3aBaeMbIX UH(POPMALMOHHbIX YKasaTensax «HaumoHabHble CTaHaapThi». B ciyyas nepecMoTpa
(3aMeHBbI) MM 0T MeHbl HACTOsILLEr0 CTaHAapTa cCooTBe TCTBYLLee yBefoM/eHne 6yaeT ony6/1MKOBaHO
B ©XXEMECSIYHO n34aBaemMoM MHGIOPMaLMOHHOM yKazaTese «HaunoHanbHble CTaHgapThi». COOTBETCTBY-
loLLas MHopmaums, yBeoMIeHe U TeKCTbl pa3Melaln T cs Takke B UH(OPMaLMOHHO cucTemMe obLLero
Mo/ib30BaHUsi — Ha ouLManbHOM caiiTe ®efepasibHOro arBHT CM0a N0 TEXHUYECKOMY PErY/IVPOBaHMIo 1
MeTposioruu B ceTu MHTepHeT

O CraHgapTuHgopm. 2008

HacTosuii cTaHAapT He MOXeT 6bITb NO/IHOCTLIO UM YACTUYHO BOCMPOU3BEAEH, TUPAXXMPOBAH 1 pac-
MPOCTPaHEH B kKayecTBe ohuLManbHOro Usganus 6e3 paspelleHns ®efepasbHOIO areHTCTBa N0 TEXHUYECKO-
My perysimpoBaHuio 1 MeTposorim

I
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BeBegeHve

HacTosAwuii ctTaHgapT NPUMEHSIOT NpY aHanv3e BO3AyXa 3aMKHYTbIX NOMelleHuin npu ot6ope npob
cornacHo NCO 16000-2. CtaHgapT NPUMEHSIOT Npu onpefesieHnn cogepxaHus opmanbiernga u gpyrmux
KapbOoHUbHBIX coeinHeHiA. CTaHapT Obl1 NPOBEPEH B OTHOWEHUN 14 anbAernfos n keToHoB. dopmManbe-
rma npeactasnseT coboli npocTelillee KapboHWNbHOE coeMHEHNe, COCTosLLee U3 OAHOro aToMa yrinepoaa,
0/HOro atoma Kucnopoga naByx aToMoB BOA0poAa. B unctom Buae B MOHOMOIEKYISSPHOM COCTOSAHMM 3TO 6ec-
LIBETHBIN. C pe3K1M 3anaxoM, XUMUYEeCKN akTUBHbIV ra3. Popmasbaerng npuMmeHsoT Npm npou3soacTee Kapba-
MugogopmManbaBrufHbIX NOIMMEPOB, KNeeB U U30MAALUMOHHBIX neHomaTtepuanoB. OCHOBHbIM WUCTOYHWKOM
dopmanbaernga B Bo3gyxe 3amMKHYTbIX NOMELLeHWI ABNAETCA ero Bblae/ieHne ApeBeCHO-CTPYXEUYHbIMU Nan-
TaMmu 1 U30JIALMOHHBIMN MatepuanaM, NPUMEHAEMbIMU NPU CTPOUTENLCTBE.

OT60p Npob Ans onpegeneHns cogepxaHna dopmasbaernia npoBoaAT nyTem npokayku Bo3gyxa yepes
XUMUYECKUN aKTUBHYIO Cpejy, YTO NPUBOAUT K 06pa3oBaHnio Mpon3BOA4HOrO CoeiHeHNs ¢ 60/1ee HU3KUM faB-
neHvem napa, kotopoe 6onee adhhekTVBHO yaepxmBaeTcs B MPO600T60PHOM YCTPONCTBE U MOXET ObITh 1erye
npoaHanun3npoBaHo. B HacTosWwem cTaHapTe yCTaHOB/IeHa MeToAvKa onpejesneHnsa hopmanbaernia v apy-
rMX KapOOHUNbHBIX COeANHEHWI, B OCHOBE KOTOPO TEXUT peakuus aTUX coefuHeHnii ¢ 2,4-guHnTpodeHnn-
rMAPasMHOM. HaHeCEHHbIM Ha COPOEHT, 415 MpeBpaLLleHNs UX B COOTBETCTBYIOLLME TMAPa30HbI. KOTOPbIE MOTYT
6bITb U3B/IEYEHbI, @ UX COLlepXKaHNe N3MePEHO C BbICOKOW YyBCTBUTEIbHOCTbIO, MPELM3NOHHOCTLI0 M TOYHOC-
Tblo. MeToauKy, NPMBEAEHHYIO0 B HACTOALLEM CTaHAapTe, Takke NPUMEHSIIOT 419 onpefeneHns Apyrux kapoo-
HWIbHbIX COEAUHEHWN, BblAeNsemMblX B BO3AyX PacTBOPUTENIsIMW, CBA3YKOLWWMW  MaTepuanamu,
KOCMeTMYeCcKumMmn cpeacteamm v ApyruMm UCTOUHMKAMMN.

B ocHoBe meToauknM 0T60pa Npob, NpYBEAEHHON B HACTOSLWEM cTaHAapTe, nexut metog TO-11A [1].

Mpu NpUMEeHeHUN MEeTOAMKN, YCTAHOB/IEHHOW B HAcTOALEM cTaHAapTe, cegyeT yuntbiBatb, 4TO op-
Manbferng nHekotTopble Apyrne kapboHUNbHbIE COeAUHEHNSA ABNAIOTCSA BbICOKOTOKCUYHbIMY BeLlecTBamu [2].
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HALUVWOHA/NbHBLIN CTAHOAPT POCCUMNCKOMN OPELEPALMUMN

BO3/YX 3AMKHYTbIX MOMELLLEHWA
YacTtb 3

OnpepgeneHHo cofepxaHua chopMmanbaernga u Apyrnx KapboHUIbHbIX COeANHEHWNIA.
MeTof akTMBHOro otTéopa npo6

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

Nata BBegeHna — 2008—10—01

1 O6nacTb NpPUMEHEHNS

HacTosiwmnii ctTaHgapT ycTaHaBnvMBaeT MeTo4 onpegenenus gopmansgernga (HCHO) n gpyrmx kap6o-
HWbHbIX COeAUHEHWIA') (anbaernjos 1 KETOHOB) B BO3ayxe. MeTo, npyMeHsieMblid 4na onpegenexuns dop-
mMasibAernga. nocse CoOoTBeTCTBYOLEN MOANGMKALUM NCNONB3YIOT 419 AeTeKTUPOBaHWA 1 KOJIMYeCTBEHHOTO
onpeaeneHns apyrnx kKapooHUbHbIX coeAnHeHnl (He MeHee 13 coeivHeHWiA). MeToA NPUMEHAIOT ANs onpe-
deneHnsa hopmanbgernga v 4pyrux kapboHUIbHbIX COEAVHEHNI B Anana3oHe 3HaYeHUi MacCoBON KOHLLEH-
Tpauuv npnbamsuTenbHo ot 1 mkr/m3 g0 1 mr/m3. C nomoLblo MeToAa, MPMBEAEHHOro B CTaHAapTe, nosyyatT
ycpeaHeHHy'o no BpemeHu npoby. MeTo MOXeT 6bITb UCNO/b30BaH Kak Npu ,0/IT0CPOYHOM (0T 140 24 4), Tak 1
npu KpatkocpoyHoMm (0T 5 fo 60 muH) oT6ope npo6 BO3dyxa AR ONpPefesieHns COofepxXaHus B HeM
dopmanbaernaa.

HacTosawwuii ctaHaapT ycTaHaBvMBaeT MeTOAMKY 0TOopa U aHanusa Npo6 Bo3fyxa AN1a onpefeneHus
cofepxaHvs B Hem hopmasnbaerunga napyrux KapooHUIbHbIX COeMHEHWI NyTeM yNiaB/iMBaHNA UX U3 BO3ayXa
C NMOMOLLbIO KapTpuaKel ¢ HaHeCeHHbIM 2.4-anHuTpodeHnnrugpasmHom (AH®I) 1 nocnegyowmm aHanmnse
MEeTOOM BbICOKO3(D(hEKTUBHON XUAKOCTHON xpomaTorpadmm (BIXKX) c ynbTpadumonetoBbiMm (YP)
aetektopom [1], (3).

MprBefeHHbIV BCTaHAapTe MeToa paspaboTaH cneumanbHo Ans otéopa naHanusa npob agnsonpegene-
HMA cofepXaHusi B BOo3gyxe dhopmasibaernga ¢ npyMeHeHrem KapTpuaxa, 3ano/IHEHHOro afcopbeHToM, 1
nocnepyoueii BaXXX. MeTog Takxe NpuMeHnM 415 onpeseneHuns CoAepXaHus B BO3AyXe ApYrnx anbaernjos
N KETOHOB.

' B HacToAWEeM cTaHAapTe NpuBejeHbl pacnpocTpaHeHHble Ha3BaHUA COeUHEHWU BMeCTO HauMeHOBaHW No HO-

meHknatype IUPAC. npusefeHHbIX B CKOGKax:

copmanbgerng (MetaHansb).

aueTtanbgerng (ataHanb).

aueToH (nponaH-2-0H).

MacnaHblii anbgerng (6ytaHans).

KPOTOHOBbLIN anbaerng (2-6yteHans),

n3oBasiepnaHoBblil anbaerug (3-meTunéytaHanb):

NPONUOHOBbLIN anbaerng (nponaHans),

M-TONYWNOBLI anbaerng (3-metnnéeHsanbaerng);

0-TONlyunoBblii anbgerng (2-metunbensanoaerug);

N-Tonynnosblii anbperng (4-metunbeHsanbgerma):

Bafiepanbernj neHrasansb.

N3panne opuymnanbHoe
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MeTog, NpvBeAEHHbIl B HACTOALWEM CTaHAapTe, NPUMEHSIIOT 415 onpeaeneHns cneayowmnx KapooHnsb-
HbIX COEAUHEHUIA:

dopmanbgerna; auetanbgerng; aueToH;

6eH3anbgervg,. MacnsHblli anbaerng; Banepasnbierng;
2.5-AumeTnnbeHsanbaerng; KPOTOHOBbBIN anbaerng;
n30BasiepnaHoBbIii anbern; NpONUOHOBLIN anbaerng; rekcaHarsnb;
o-Tonyunossblii anbgerua, n-Tonywnoesblii anbaerng; M-TONYNNOBbLIA anbaerna,.

2 HopMaTuBHbIe CCbI/IKM

B HacTosiLlem cTaHAapTe UCNob30BaHbl HOPMAaTUBHbBIE CCbIIKM Ha cnefyolme ctaHaapTbl:

MNCO 9001:2000 Cuctembl MeHeMKMeHTa kavecTBa. TpeboBaHus

MNCO 16000-1 Bo3ayx 3aMKHYTbIX NoMeLleHunii. Yactb 1. OT60p npob. O6LMe NOMOXEHNS

M C016000-2 Bo3ayx3aMKHYTbIX NOMeLLeHNiA. HacTb 2. MeTogonorus ot6opa npob popmanbaernga

MNCO 16000-4 Bo3pgyx 3aMKHYTbIX NoOMelleHunid. YacTb 4. Onpegenexune popmanbgernga. Metoa and-
y3MOoHHOro oT6opa npob

MCO 17025:2005 O6Lwwume TpeboBaHMsA K KOMNETEHTHOCTH UCNbITATENBHbIX U KANMBPOBOYHbLIX Nabopa-
Topwii

3 CywHocCTb MeToga

B HacTofiLleM cTaHfapTe YCTaHOB/IEH MeToJ MpoKauvBaHWs BO34yxa Yepes KapTpuak, copepXaliuii
cunvikaresnb ¢ HaHeceHHbIM IHDI. MeTog ocHOBaH Ha crneuudryeckoin peakuumn KapboHUIBHO rpynnbl aHa-
nn3npyemoro coeguHeHnss ¢ AH®I B npucyTCTBUM KUCNOTbl C 06pa3oBaHMEM CTabUbHbIX NPOU3BOAHbLIX
(pucyHok 1). VicxogHble anbAerngbl U KeTOHbI onpegensoT no ux AH®M-nponsBogHbIM MeTogoM B3XKX ¢
1cnosib3oBaHHOM Y® fleTekTopa Uaun AeTekTopa Ha OCHOBE ANO0AHOW MaTpuubl. Apyrue kap6oHUIbHbIE coeam-
HEHWS MOTYT 6bITb ONpeesieHbl yKa3aHHbIMU MeTof4aMu fleTeKTMpoBaHus cornacHo 9.3.5.

HacTtosAwmin ctaHgapT COAepPXNT yKa3aHMs Mo NOArOTOBKE KapTpuaxeil Ans otéopa npob Ha OcHoBe
CEpUIHO BbiMyCKaeMbIX KApTPUOKE A1 Xxpomartorpadum, cogepxallmx Cuamkaresib, NyTeM BBEAEHUS B Kax-
OblA KapTpuaX nogkvucneHHoro AH®I. PekomeHAyeTcs NPUMEHATb CEPUAHO BbiMyCKaeMble KapTpuaxXw,
cofepxalime cunmkaresib C HaHeceHHbIM IHP T, noCKoIbKY OHM 6o/1ee YHU(DULMPOBAHbI U UMEKT HU3KUIA ypo-
BEHb X0JI0CTbIX NOKasaHunii. O4HaKo cepuiiHo BbiNyckaeMble KapTpUAXM Nepes ncnosb3oBaHmemM Heob6xoaMumo
NPOBEPUTL Ha COOTBETCTBME TPeGOBaHUSIM HACTOsALWEro ctaHgapTa. [pyrum npevMyLiecTBOM CepuitHO
BbIMyCKaeMbIX KapTpuakei ABNSeTCa TO. YTO OHU COAepXaTt CUIuKarenb ¢ 60/bWUM pa3Mepom YacTul, 4To
NPUBOANT K MEHbLLEMY NAafEHMIO AaBNEeHUS BO3yXa B KapTpuaxe. Takne KapTpuakn ¢ He6onbLWnM nageHmem
[aBrieHns MOTyT Oka3aTbCs Nosie3HbIMM 415 0T6opa Npob Bo3ayxa B 30HE AbIXaHWs C MOMOLLbI0 HacocoB, pabo-
TawlWmnx oT afileMeHTa NUTaHns.

Kap6oHunsHoe 24-pamnpod uutagpat (OQHPI)
OMOM YMH1B
(anibperma Hn

MOW)
ror

EH®I-npexmoanoe

R — afnkun unu apomartuyeckas rpynna Ans ketonoa. uavm H Ans anbAernaos. R '— ankui unu apomaTtuyeckas Tpynna A/1s KETOHOB.

PucyHok! -- Cxema peakuyuun Kap6OHUIbHbIX coeanHeHnii cAHDT
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4 OrpaHnyeHus 1 Mellarolme BellecTsa

4.1 O6wWwune NonoxeHns

Tpeb6oBaHUs HacTosALLEro CTaHAapTa 661V NoATBEPXAeHbl Npu oT6ope Npob Bo3ayxa A48 pacxofa He
6onee 1,5 n/MuH. laHHOE orpaHuYeHne pacxoga 06bACHAETCSA BbICOKMM NageHneM gasneHus (6onee 8 kMa
npu pacxoge 1.0 n/MuH) Yyepes NOArOTOB/IEHHBIN NONb30BaTENEM KAPTPULXK C CUIMKarenemM, pasmep yactuy,
KoToporo o155 A0 105 MkM. Takme KapTpuakn He COBMeCTVMbI C Hacocamu, paboTarow My oT 3/1leMeHTa nuTa-
HMA 1 ncnonb3lyembiMK ANs oT6opa Npob Bo3ayxa B 30HE AblxaHusa (Hanpumep, ANs ueneli obecnevyeHus
NPOMBILLIEHHOW TUTUEHBI).

[na ot6opa naHannsa npo6 Bo3gyxa 415 onpefenieHns B HeM cogepxaHusa dpopmanbaernga npumMeHs-
10T cneumdmyeckyo MeToauKy oTéopa Ha TBepablii CopbeHT. MoryT BO3HUKHYTb TPYAHOCTU Npu peanusauum
MeToa 13-3a NPUCYTCTBUSA HEKOTOPLIX U30MEPOB asibernoB Uiv KETOHOB, KOTOPble HEBO3MOXHO pasfeninTb
C nomoubio BOXXX npu aHanuse gpyrux anbAernoB v KETOHOB. MeluaLwmmm BellecTBamm TaKkke ABNAITCA
opraHuyeckue coeiIMHeHs, UMeoLLINE TaKoe Xe BPeMSs yAepX1UBaHUs n3HavymMMoe NnoraolieHne Ha AimHe Bos-
Hbl 360 HM. kak u JH®I-nponssogHoe dhopmanbiernga. BnvsHne mellanwmx BewecTB MOXHO YCTpaHUTb
nyTemM W3MEHEHUs yCcnoBWi pasfpeneHvs (Hanpumep, € WCNOMb30BaHWEM APYrnx KOAOHOK BIXKX wnu
N3MEHEHUS cocTaBa NoABMKHONM dasbl).

YacTo Bo3HMKaeT npobnema 3arpsasHeHus AHOT coopmansgerngom. B Takux cnydyasax JHOT ounwaroT
nyTem MHOTOKpPaTHOM NepekpucTanansauum n3 aueToHnTpuna, Yuctoro BY® obnactu cnekrpa. Mepekpuctan-
nunsaumio nposogAT npu Temneparype ot 40 °C go 60 °C nyteM Me/IeHHOr0 BbiNapnBaHua pacTBoOpuUTeNa ANs
nony4yeHns KpUcTasoB MakcMmasibHOro pasmepa. CogepxaHve npumeceil kap6oOHWUNbHLIX COeANHEHWI B
OH®T npegBapuTensHo onpeaensioT MeTogom BAXKX. noHo fomxHO 6biTh He 60/1ee 0.15 MKT Ha KapTpUaX.

KapTpumaxm gna otéopa npob ¢ HaHeceHHbIM IH®I He cnepyeT noasepraTb BO3AEWCTBUIO NPAMbIX
COJTHEYHBIX Nlyyeil BO n3bexaHvne nosaBneHnss NO60UYHbIX NUKOB (4).

[JaHHyl0 MeToauKy He UCNONb3YIOT A4/1 TOYHOro KOSIMYEeCTBEHHOTO ONpeAesieHnsa akposienHa B BO3yxe.
HeTouHble pe3ynbTaTbl KOIMYECTBEHHOTO ONpeAeseHns akposienHa MoryT 6biTb 06yCOB/IEHbI NOSBIEHUEM
HEeCKO/IbKMX NUKOB ero Npon3BOAHbIX 1 HECTAbWUIbHOCTbIO OTHOLLEHWI NMKOB [5].

NO02BcTynaet B peakuuto c AH®I . Bbicokoe cogepxarnvie NO2 (Hanpumep, Npy UCNoNb30BaHUN ra30BbIX
NANT) MOXET NPUBECTMN K NOSIBIEHMIO NPO6eM, Tak kak Bpems yaepxusaHus ero JH®M-nponssogHOro moxer
coBnacTb C BpeMeHeM yaepxusaHua OH®OI-npoussogHoro dopmasnbgernia B 3aBUCUMOCTU OT KOJIOHKM
B3)XX n napameTpoB aHanusa [6], (7]. (8).

4.2 Mewatwllee BAUSAHUE 030HA

CnepyeT npeAnpvHUMaTh cneumasnbHble Mepbl, eC/v B 30He 0T60opa Npob 0XnAaeTcs BbICOKW ypOBEHb
cofepxaHns 030Ha B BO3fyxe (Hanpumep, 0T 0hMCHOI KONMPOBaNbHOW TEXHWKK). Hannyne o30Ha NpuBoauT K
3aHWXKEHWIO pe3y ibTata onpeesieHns cogepxaHua aHam3npyembix BELECTB, Tak Kak B KapTpUIXe OH BCTy-
naeT B peakuyuto kak ¢ IHPI, Tak 1 c ero Npon3BogHbIMU (rngpasoHamu) [9]. CTeneHb MelaoLwero BANSHUA
3aBUCUT OT U3MEHEHW CoAepXXaHNsA 030Ha 1 KapOOHUIbHBIX COEAVHEHNI BO BPEMEHW, a TakKe OT NPOLO/IKH-
TeNbHOCTM 0TH60opa Npo6. 3HaunTeNbHOE 3aHKeHNe pesybTara onpejenexHus (oTpuuaTenbHoe MellawLlee
B/IMSIHME 030HA) Habnlganochb Aaxe Npu 3HaAYEHWAX MacCOBOW KOHUEHTpauun dopmanbaernga v 030Ha,
COOTBETCTBYHOLMX YNCTOMY aTMOChepHOMY Bo3ayxy (2 u 80 mkr/m3 cooTBeTcTBEHHO) {10]. B X04€ aHanu3a o
NPUCYTCTBUM 030HA B NPO6E MOXHO CyAWNTb NO NOSABEHWIO HOBbLIX COEMHEHUIA, BPEMS YAEPXUBAHNSA KOTOPbIX
MeHblUe BPEMEeHW yfepxXuBaHus rmapasoHa copmanbgernga. Ha pucyHke 2 npueegeHbl XpomMaTorpammbl
BO34yxa, oboralleHHoro goopmanbaerngom, ¢ 030HOM 1 6e3 030Ha.

Haunb6onee npocTbiM peLleHnem 4191 yMeHbLUEeHUS MeLlatoLLero B/IMAHWUA 030Ha SABNSIETCA ero yaaneHune
[0 TOro, Kak oTorpaeMmblii BO3A4yX AOCTUTHET KapTpuaKa. 3T0 MOXeT 6biTb 06ecneyeHo ¢ MOMOLL b0 030HOBO
NOBYLUKW UNu ckpy66epa ANns yaaneHns 030Ha, yCTaHOB/IEHHOTO nepej KapTpuaxem. VIcnonb3yT cepuitHo
BbIMyCKaeMble 030HOBbIE IOBYLLKM U CKpy66epbl. Takke 030HOBYIO SIOBYLLKY MOXHO W3rOTOBUTb U3 MeHOM
Tpy6Ku ANVHON 1 M, BHELWHUM anameTpom 0.64 cm 1 BHYTpeHHUM anameTpom 0.46 CM. KOTOPYO 3anosiHAT
HacblLLLEHHbIM BOAHBIM PACTBOPOM MOAMAA Ka/Ins, OCTABSAT HAa HECKOIbKO MUHYT (Hanpumep. 5 MuH), 3atem
pacTBOp CNNBAIOT UTPYGKY BbICYLUMBAIOT B MOTOKE YNCTOrO BO3AyXa WK a3oTa B TedeHne npubansnTesbHo 1u.
MponyckHas cnoCo6GHOCTbL TAKOro YCTPOCTBA A5 YAaNeHns 030Ha cocTaBnsieT npnbamsntensHo 200 Mkr/m3s
yac. AHanusmpyewmble anbaernibl (popmanbgerng, auetanbaerng, NponmoHoBbIN anbaerng, 6eHsanbaerng v
r?-ToNlywnoBblii anbaerng), BBefeHHble B MOTOK 0TOpaemMoro Bo3gyxa B AUHAMUYECKOM pexume, Npoxoanan
yepes 030HOBYHO /1I0BYLLKY NpakTuyeckn 6e3 notepsb [11]. CepuiiHo BbinyckaeMble 030HOBblE CKpy66epbl, npes-
cTasnsLne coboi KapTPULK, 3an0THEHHbIN rpaHyMPoBaHHbLIM MOANAOM Kanus maccoi ot 300 go 500 wr.
TaKke aBnaTca adhdekTUBHLIMN ANA yaaneHus o3oHa [12].
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OTmeTanuo»noTamm »

X — HeusBecTHoe coeguHeHune: 0 — AH® . ? — cpopmanbaerns 2 — auetanberns a — € 030HOM; i>— 6e3 030Ha

PucyHok 2 — MpumMepbl xpomartorpamm Ans hopmanbAernaa a notoke Bo3Ayxa ¢ 030HOM 1 6e3 030Ha

5 TpeboBaHus 6e30nacHOCTU

5.1 HacTtoswuii cTaHfapT He ycTaHaB/vMBaeT BCe TpeboBaHns 6€30nacHOCTM, KOTOpble criefyeTcobto-
AaTb nNpu ero npuMeHeHuu. Monb3oBaTeNb CTaHAapTa AO/KeH pa3paboTaTb COOTBETCTBYOLME Mepbl 6e30-
NMacHOCTM 1 OXpaHbl 340POBbA C y4eTOM TpeboBaHWii 3aKOHO4aTeIbHbIX aKTOB.

5.2 AH®T aBnseTca B3pbIBOOMACHLIM B CyXOM COCTOSIHUM, MO3TOMY C HUM c/iegyeT obpalyatbes ¢ 0Co-
60/ 0CTOPOXHOCTbLI. OH Takke ABASeTCA TOKCUYHbIM BeliecTBoM [LD5SO0, rat (nonynetanbHasa fo3a npu npo-
Bepke Ha Kpbicax) = 654 mr/kr], nposBAsieT MyTareHHoe AeiiCTBUEe Npu NPOBELEHUN HEKOTOPbIX OMbITOB U
ABNSETCA pasgpaxuTenieM ANs rnas n Koxu.

5.3 XnopHas kucnota MaccoBoii onein MeHee 68 % saBnsieTcA CTabUNbHON 1 HE OKUCNIAETCS NMPU KOM-
HaTHOI TemnepaType. OAHaKO OHa /1Ierko nogsepraeTcs gerngparaumm npy Temnepatype 6onee 160 °C, uto
MOXET NPUBECTYU K B3PbIBY NPV €€ KOHTAKTe CO CNMpTaMu, APEBECUHOM, LLe11010301 1 APYTUMU OKUCSEMbIMUN
maTepuanamu. Ee cnegyeT xpaHuTb B Tpox/a1agHOM CyXOM MeCTe M MCMO/b30BaTb C 0C060I OCTOPOXHOCTbIO
TONbKO B BbITSDKHOM LUKaQdy.

6 Annapartypa

Kpome 06bluHOro n1abopaTopHOro 060pyA0BaHuUs, UCNONb3YIOT CEAYIOLLYI0 annapaTypy.

6.1 OT60p NPO6

6.1.1 KapTpuax ans otéopa npob, 3ano/IHEHHbIN cunnkarenem, ¢ HaHeceHHbIM IH®T. noaroToBnex-
HbI/i B COOTBETCTBUM C pa3genioM 8 unu cepuitHo BbiNyCcKaeMblid.

KapTpuix fo/mkeH cogepxaTb He MeHee 350 Mr cunukaress, a maccoBas [0/19 HAHECEHHOTo Ha Hero
AH®T nomkHa 6bITb He MeHee 0.29 %. OTHOLWEHWE gnameTpa CNos CUNuKarens K ero TosWwmnHe AO/HKHO 6bITb
He 6onee 1:1. lonycTumas Harpyska kapTpuaxa Ans onpegenenus doopmanbgernga fomkHa obiTb He MeHee
75 MKr, a athPEKTMBHOCTb YN1aBNnBaHUsa — He meHee 95 % npwu pacxone Bo3ayxa 1.5 n/MuH. CepuiiHo Bbinyc-
KaloTca KapTpuaxu ans otbopa npo6 C HWU3KUMU YPOBHSAMMW XOMOCTbIX MNOKa3aHUuii U  BbICOKAMM
XapakTepucTukamu.

MpumeuyaHune — Mpu pacxoge Bo3ayxa 1.5 n/MnH Habnoganoch, YTo NajeHne faBneHUs B NOATOTOB/IEHHOM
nosb3oBatenem KapTpuake npu6anM3nTenbHo paBHo 19 kMa. HekoTopble cepuitHo BbiNyckaeMble KapTPUAXM C npeasapu-
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TeNlbHO HaHeCeHHbIM JH® T xapakTepusyTCa MEeHbWMWUM NafeHneM AaB/eHNs, YTO NO3BOJISIET UCNONb30BaTh HACOCHI, pa-
6oTalolme OT aNeMeHTa nNuTaHusa, Ana otéopa nNpob a 30He AblIXxaHus.

6.1.2 Hacocgnsa ot6opa npob Bo3ayxa, o6ecneyrBatoLLnii TOYHbIA 1 NPELN3MOHHBIN pacxo B Ananaso-
He 1,0— 1,5 n/MuH.

6.1.3 Perynstop noToka, pacxofoMep, PErysiTop pacxoAa Uan aHanornyHoe ycTpoincTBo s nsmepe-
HWUS M peryinpoBaHunsa pacxoja Bo3gyxavepes kapTpuax 415 ot6opa npob sananazoHe0.50 — 1.20 n/MyH.

6.1.4 Kanubpatop pacxofa, Hanpumep poTameTp, MblIbHO-NEHHbIA My3bIPbKOBbIA pacxogoMep Win
6apabaHHbIi ra3oBblil CHETUMK C XKMAKOCTHBLIM 3aTBOPOM.

6.2 lMoaroTtoBka nNpo6

6.2.1 KoHTeliHepbl ANS kapTpuaxen, Tpyoku n3 6opocunmkatHoro ctekna (anvHoli ot 20 go 125 mm) ¢
HaBMHYMBAIOLMMUCS KPbILLKAMMW U3 NONUNPONUAEHa UK APYrne KOHTeNHepbl, NoAxoadALmne AN TpaHCnopTy-
pPOBaHUSA 3arpy>XeHHbIX KapTpuaxen.

6.2.2 MonuaTtuseHoBble nepyaTku aAng
nepeHoca KapTpuaxei c cunvkarenem.

6.2.3 KoHTeliHepbl Ana TpaHCnopTupo-

BaHus, MeTannyeckme Kopobku (BMecTtumoc-
Tbio 4 N) C TePMETUYHOW KPbILLKOWA Unn apyrue
NnoAXxoAsiLine KOHTEWHePbI C BO3AYLIHO-MY3bIp-
4YaToil MOSIN3TU/IEHOBON MJIEHKON WKW ApYyTrUMm
NPUroAHbIM 3anonHuTeneMm Ans dukcauum u
CMArYeHus yaapa 3aneyaTaHHbIX KOHTeHepoB
C kapTpuakamu.

MpumeuyaHne — lna xpaHeHua kap-
Tpuaxei ¢ npo6aMn MCNONbL3YIOT TEPMOCK/IEEHHbI
NNacTUKOBbIN MeLW oK c npocaoiikamMun n3 @onbru, no-
cTaBnsAeMblii B KOMNIEKTE C CEPUIAHO BbiMycKaeMbl-
MU KapTpuaxamu ¢ HaHeCeHHbIM AH®T.

6.2.4 YcTpoiCcTBO [ANs  HaHeceHus
AOH®T Ha KapTpuaxmn

Crolika Ansa wnpuues npeacrasnset
co60oli NnacTuHy M3 anlMuHuA (pasmepamu
0.16 * 36 x 53 cM) C yeTbIpbMS perynvpyembi-
MW HOXKaMu. MNnacTuHa c Kpyr/ibIMyM OTBEPCTUSA-
MU (4ucno oTeepcTuii — 5x9). guameTtp
KOTOPbIX HEMHOrO 60/blUEe AnameTpa WnpuLes
BMECTUMOCTbI0 10 M/1, CUMMETPUYHO pacnoso-
XEHHbIMW OT LUeHTpa NnacTuHbl, NO3BOMSET
NpoBecTU O4nUCTKYy, HaHeceHne OAH®T n (nnm)
aftompoBaHne npobbl Ans 45 kapTpuaxen
(cm. pucyHok 3).

6.2.5 YCTpoiCcTBO AN CyLIKM KapTpua-
Xeli ¢ ycTpolicTBamm Ans BBOAA rasa U MHOTO-
YACNEHHBIMU WITYLEepaMy ANA CTaH4apTHbIX
Lwnpuues (CM. pUCyHok 3).

MpumeuaHue — Annapatypa, yKazaH- a-- YyCTPOMNCTBO ANA HaHeceHus ,CI,H(DI';VI; — YCTPOWCTBO A8 CYLIKN Kap
Tpuaxai;
Has € 6.2.4 1 6.2.5. HeO6XO'qmma TO/IbKO B TOM C/1y 1 — CTeKNSAHHbIV WNpUY BMECTUMOCTbIO 10 MN; 2 — cTolka ANns Wnpuues.
Yae. eCcnu nosb3oBaTesib CaMOCTOATE/IbHO U3rotaBs- 3 __ KapTPUAXW; 4 — CNUBHOM CcTakaH: 5 — noTok 6 — wTyyep Ans
nuBaeT KapTpuaXun ¢ HaHeceHHbIM JHOT. wnpuues: 7 — cTakaH4YUK 415l 0TXOA0B

6.3 AHanu3 npo6

PucyHok 3 — YcTpoiicTBa ana HaHeceHua AH®T ncywku kapTpua-
6.3.1 Cuctema BOXXX cocTonT M3 emkoc- xeli ana oT6opa npo6

TW C NOABWXHOW ha3oli, Hacoca BbICOKOTO [iaB-

NIEHVS. VHXEKTOPHOTO KpaHa (aBTOMAaTWYECKOro A03MpYHLLero ycTpoicTBa ¢ 06beMom neTnu 25 MkI uam
APpYrvM noaxogsimm o6beMoM neTnn), KONoHKU ¢ obpaleHHol thasoin C-18 (Hanpumep, AANHONK 25 M. BHYT-
peHHVUM AnameTpoM 4.6 MM. pasmepom YacTul, HanonHUTeNs 5 Mkm). Y ® netekropa unm fetekropa Ha oCHoBe
AVOJHON MaTpuupl, paboTatoLero Ha AsimHe BosHbl 360 MM. ccTeMbl 06pab0oTKM AaHHbIX U 31EKTPON3MEpU-
TeslbHOro camonuulyuiero npubéopa.
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OH®I-npounssogHoe chopmanbaernga onpegenstoT metogom BAOXKX c obpalyeHHol ha3oli B n3okpatu-
4ecKOM pexume nofjauu 3/leHTa Ha OCHOBE NokasaHuit Y® geTektopa nNoraoLeHuns, paboTaioLLero Ha AnmHe
BOJIHbI 360 HM. KapTpuaku ¢ X0N0CTOi Npo6oli fecopOupyloT 1 aHa/IM3npyT aHanorMyHbIM o6pasom. dop-
mManbaerng v apyrue KapooHunbHble CoeAVHEHNS B NP0O6e NAEHTUDULMPYIOT 1 ONpesensaioT KOMYeCTBEHHO
nyTeM CpaBHEHWS 1X BPEMEHU YAEPXKMUBAHNSA 1 BbICOTbI UM NIOLLAAN NUKOB, NOMYYEHHBIX NMPU aHann3se npo6sl
1 aHasm3e rpafyvpoBOYHbIX PACTBOPOB.

MpumeuyaHune — ONa 3TUX Lenell NOLXOANT GO/bIWMHCTBO CEPUNHO BbIMYCKAEMbIX aHASIUTUYECKUX CUCTEM
B3XXX.

6.3.2 LWnpuubl 1 NUNETKN

6.3.2.1 WHXeKTopHble Wnpuubl BIXXX BMECTUMOCTbIO HE MEHEE YEM B YETbIPE pasa NpeBbllLakoLLeit
o6bem netnim (cMm. 6.3.1).

6.3.2.2 LlWnpuupl BMeCTUMOCTbIO 10 M. ucnosib3dyemble ans HaHoceHus AH®I Ha kapTpuaxn (gonycka-
eTCs UCNo/b30BaTh LWNPULLbI U3 MOAUNPONUIEHA).

6.3.2.3 LUTyuepbl 1 3arayLwKku, NCnonb3yemMble 4715 COeAMHEHNSA KapTpUaKeii c cuctemoii otbopa npob un
3aKpbIBaHUS NOATOTOBEHHbIX KAPTPULKEN.

6.3.2.4 ABTOMAaTM4YeCKWi NMNETOYHbIN A03ATOP, PpaboTatoLnii N0 NPUHLMUMY NOMOXUTENbHOTO BblTECHE-
HVS. MHOFOKpaTHOro A031POBaHNs C NepeMeHHbIM 06beMOM B AvanasoHe ot 0 — o 10 mn (ganee — nune-
TOYHbIN fo3artop).

7 PeaktuBbl

7.1 OHO®I. nepes ucnosb3oBaHWeM NepeKkpuCcTa/In30BaHHbI No KpaliHel Mepe ABa pasa U3 aueToHUT-
puna. yactoro B Y® obnacTu cnekrpa.

7.2 AUeTOoHUTPUA, YUCTLIN B YD 06nacTu cnekTpa (kaxaas nopuus pacTBopuTens fo/mkHa 6biTb NpoBe-
peHa nepej Ucnosib3oBaHNEM).

7.3 XnopHas kucnoTa, pacTBop ¢ MaccoBoi gonei 60 %, p = 1.51 «r/n.

7.4 ConsiHas Kucnota, pacTBop C MaccoBoii goneii ot 36.5 % g0 38 %, p = 1,19 «kr/n.

7.5 dopmanbaerng (popmanuH), pactBop ¢ maccoBoli gonei 37 %.

7.6 Anbaernibl v KETOHbI, BbICOKOW CTEMEHW YNCTOThI, NCMO/b3yeMble ANS NPUrOTOBIEHNS rpagynpo-
BOYHbIX 06pa3LoB AH®PI-Npon3BoAHbIX (He 06583aTeNbHO).

7.7 3TaHon unn MeTaHos Ana Xxpomarorpauu.

7.8 A30T BbICOKOI1 CTEMEHMN YNCTOThI.

7.9 [LpeBecHblil rpaHyNMPOBaHHbI yronb (BbICLIEro Ka4yecTBa).

7.10 Tenwuii BbICOKOW CTEMEHN YACTOThI (BbICLLIETO KayecTsa).

8 lMoparoToBKa peakTUBOB W KapTpuaKeii

8.1 OuwucTtka 2,4-guHnTpohoHnIrnapasmHa

C npo6nemoii 3arpasHerHnsa JH®T opmanbaernaom cTankmalTcs f0BOMbHO YacTo. Ounctky AH®T
NPOBOAAT NyTEM MHOTOKPATHON mepekpucTannnsauum U3 aueToHMTpuna, YnucToro B Y® obnacTtu cnekrpa.
MepekpucTannusauuio NnpoBoaaT npu Temneparype ot 40’ C o 60 °C nyTem Me[/IEHHOrO BbinapuBaHus pacT-
BOPUTENSA 4715 NONYYEHUSA KPUCTaI/I0B MakcumanbHoro pasmepa. CogepxaHvie npuMmeceli KapooHUIbHbIX COe-
AvHeHunin B AH®I. koTopoe onpeAensoT A0 aHanusa MetogoM BOXKX. He gomkHo npesbiwath 0.15 MKr Ha
KapTpuaxX v Ha MHAUBUAYa/IbHOE CoefuHEHME.

MepecbileHHbI pacTBop AH®T npurotTaBamMBaroT NyTeM KUMAYEHUST PacTBOPA, COAepXKaLlero n3dbiTok
AH®T B 200 Mn aueToHMTPUNA, B TeyeHne npubamsntensHo 14. 3atem 0TAENAI0T U CAMBAIOT HAA0CaA0UHYI0
XUAKOCTb B XMMMWUYECKUIA CTakaH C KPbILWKOM, CTOALWMNIA Ha ropsyelt NAMTKe, U NOCTENeHHO oxnaxparT A0
40 °C — 60 *0. BbigepxuBatoT pacTBop npu aToii Temnepatype (40 °C) fo Tex nop, noka He ucnaputcsa 95 %
o6bema pacTBoputens. Pactsop uabTpyloT, a oCTaBLINECH KpUCTa/ibl ABaXKAbl MPOMbIBAIOT aLeTOHUTPU-
NIOM 06bEMOM, NPEeBbILAKLLMM BUAUMBIA 06BEM KPUCTANN0B B TPY pasa. Kpuctanibl nepeHocsT B 4pYroi unc-
TbIi XMMU4Yeckuii ctakaH, fo6asnaiT 200 MA aueToOHUTpUNa, HarpesalT A0 KWMEHWS, W CHOBa AaloT
KpucTannam BblpacTy npu oxnaxgeHmn go temnepatypbl 40 °C — 60 °C, noka He ncnaputcs 95 %ob6bema pac-
TBOpPUTENSA. MOBTOPAIOT NPOLLECC NPOMbIBAHUSA KPUCTa/I0B. BepyT a/inkBOTY pacTsopa 1 pa3basnsaioT B Aecs-
TUKpaTHOM 06beme aLeTOHUTPWUIOM, 3aTeM MOAKMNCAAT 1 Ma XNOpHOW kucnoTel (3.8 monb/n) Ha 100 mn
pactsopa JH®I 1 npoBoaAT aHann3 metogom B3XKX B cooTBeTcTBUM C 9.3.4.
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MpegynpexgeHne — Ounctky AH®T He06X0AMMO NPOBOANUTL NPU BKIOYEHHOW BEHTUAALUN C
0653aTe/ibHbIM UCNOb30BAHMEM CPEACTB 3alnThl OT B3pbiBa (IKpaH).

NMpumeuyaHune — Kucnora Heobxoguma A5 Katanusaynm peakymm kap6oHUNbHbIX coeanHeHnii ¢ AH®T Ans
3TUX Leneii MCnonb3yT Hanbonee CUNbHbIE HEOPraHUYeCcKNe KUCNOThl. Takne Kak XxnopHas, cepHas, hocopHas nnm cons-
Haa. B pefkunx cnyvyasx Ucnonb3oBaHWe COMSIHON M CEPHON KMCNOT MOXET NPUBECTU K HEG1aronpusATHBIM NOC/eACTBUAM.

MpriemnembIM cuMTaloT ypoBEHb COAEPXaHUA NpuMeceii rmapasoHa hopmanbaernaa B nepekpuctaniv-
30BaHHOM [JH®T. ecnm 3Ha4eHne MaccoBOi KOHLeHTpauun MeHee 0.025 MKr/MA1 K MaccoBas f0NSA npume-
ceil BAH®I meHee 0.02 %.

Ecnn ypoBeHb coepxaHus npumeceil aBAseTcs HenpuemsaeMbiM ANS KOHKPETHbIX yCnoBuii oT6opa
npo6, To NnepexkpucTanIM3aunio NPOBOAAT NOBTOPHO. OUNLLEHHbIE KPUCTASI/bl MEPEHOCAT B CTEKNAHHYIO KO-
6y. fo6asnsaoT 200 M aLeToOHUTPWIA, 3aKpblBAKOT NPOOKOIA, Crierka BCTPAXMBAIOT M 4aloT OTCTOATLCSA B Teve-
Hve 12 4. MpoBoAAT aHaNu3 HaA0Caf0uHON XUAKOCTU Ha XpomaTorpade Mmetogom B3XXX B cOOTBETCTBMU C
9.3.4. Ecniv ypoBeHb CofiepxaHnsa npumecei sBnseTcs HenpremaeMbiM, To 3abupatoT NMNeTKon Becb Hagoca-
[OYHbI pacTBOpP, 3aTeM KOCTaBLUMMCS OYMLLEHHbIM KpUcTaniam gobaensaioT 25 mn aueToHuTpuna. Nostops-
10T NPOMbIBAHNE KPUCTAs/I0B aueTOHUTPUAOM nopuusMu no 20 MA; Noc/se KaxAoro gobdasneHns nopuuu
aLeToHUTpWIa 06pasyoLLyoCcsa Hag0Ca0uHYI0 XUAKOCTb aHaIM3npyT MeTogoM B3XKX o Tex nop. noka He
6y[eT NoATBEPXKAEH NpMeMeMblii YpOBEHb COepXaHua npumeceil B HaA0CaL04HOM XUAKOCTHU.

Ecnn ypoBeHb codepxaHusi npuMeceil aBnsetca npuemnembiM, Ao6asnswoT 25 ma aueToHWTpuna,
3aKpblBalOT KO0y NMPOOGKON, BCTPSIXMBAKT M OCTABASAKT AN AaNbHEWLWero ucnosb3oBaHus. MosayyeHHbln
HaCbILLEHHbI PacTBOP Haf OYMLLEHHLIMW KpUCTanNaMmn ABASETCA OCHOBHbIM MCXOAHbIM pacTBopom AH®T.
CoxpaHsloT MUHMMAaSIbHBIA 06bEM HACbILEHHOTO pacTBopa, HeOBXOANMBIA ANA eXe[HEBHOr0 UCN0/b30Ba-
HUSA. YTO NO3BONSAET CBECTU K MMHUMYMY NOTEPU OUMLLLEHHOTO peakTuea nNpyu He06Xo0A4MMOCTY NOBTOPHOIO NPO-
MbIBaHUS KPUCTANIOB AN YMEHbLUEHUS YPOBHA COAEpXaHus npumMecel B criydae npeabsaBneHns 6onee
XeCTKUX Tpeb6oBaHNii K cTeneHn YncToTbl. Heo6xoanMMbIii AN NpoBeAeHNs aHann3a 06bemM 0CHOBHOIO UCXO/A-
HOrO HacblleHHoro pacteopa AH®I oT6mMpatoT YnCTol NUNeTKo. He cnefyeT BbiMMBaTb UCXOAHbIA pacTBop
HenocpeAcTBEHHO U3 KONObI.

8.2 MpuroTtoBneHne AH®M-npon3BogHOro hopmanbaernaa

K vactn nepekpuctannmzosaHHoro JH®I no6aBnai0T AOCTATOYHOE KOMMYECTBO COMSHOW KWCMOThbI
(2 monb/n) gNsA NonyvyeHMsa MOYTU HacbIWEeHHOro pacTeopa. [,06aBnaioT K aToOMy pacTeopy dopmanbaerng
(chbopmanmH) B MONIbHOM 136bITKE MO OTHOLIEHWNIO KAH®T. dunbTpytoT ocagok AHPM-nponssoaHoro hopmans-
Jernga. npoMbIBalOT €ro CoSHOM KMCNOTOW (2 MONb/N) N BOAONK 1 OCTAaBNSAOT Ha BO3AyXe [0 BbICbIXaHUS.

MpoBepsAT cTeneHb YncToTel JAH®PI-nponssogHoro copmanbaernga nyteMm onpefeneHns ero ToUku
nnaeneHus (ot 165 °C o 166 °C) nnav aHanmsa metogom BIXKX. Ecnv ypoBeHb cofepxaHus npumeceii aBns-
eTcA HemnpueM/ieMbIM, NMPON3BOAHOE MEPEeKPUCTa/SI30BbIBAIOT U3 3TaHoNa. [oBTOPAIOT NPOBEPKY CTEMNEHN
YNCTOTbI U MepekpucTanIn3aumio Ao Tex nop. noka He 6yAeT AOCTUrHYT NpuUemseMblli YPOBEHb YMCTOTbI
(Hanpumep, maccosas [0/11 OCHOBHOIO KOMMoHeHTa 99 %).

AOH®r-nponssogHoe hopmanbiernfa XxpaHat oxnaxaeHHsIM (Npy Temnepatype 4 °C) B 3aLUWLLLEHHOM OT
cBeTa mecTe. OHO J0/MKHO 6bITb CTa6UNbHBIM B Te4eHne, No kpaliHeli Mepe, 6 mec. XpaHeHue B aTmocdepe
asoTa unn aproHa npoganesaeT CPoK roaHocTn AH®I-npon3sogHoOro.

Temnepartypbl Touek naasneHns AH®M-npon3BogHbIX HEKOTOPbLIX KAPOOHUBHBLIX COeANHEHW NpuBeae-
Hbl B NpunoXxeHun B.

[OH®T-nponssoaHble hopmanbiernga napyrux KapooHUIbHbIX COeANHEHWA, UCNO/b3YeMble B KauecTBe
CTaHAapTHbIX 06pa3L0B, BbINyCKaKOTCA CEPUIAHO KakK B BUAE YACTbIX KPUCTANIOB, TakK U B BUAE MHAUBUAYASb-
HbIX WX CMEeLIaHHbIX UCXOAHbIX PACTBOPOB B aLeToOHUTpUIIE.

8.3 MpurotoBneHne ncxoaHblx pactsopos AH®M-nponssogHOro hopmansaernia

WcxoaHblii pactBop AH®M-npon3BogHoOro hopmanbaernia npurotasameatoT NyTem pacTBOPEHUS TOYHO
M3BECTHOrO KONIMYecTBa NPOM3BOAHOrO B aLeToHnTpune. 13 ncxoAHoro pacteopa roToBaT pabounii rpagynpo-
BOUYHbI pacTBop. CogepxaHne AHOM-nponssogHoro oopmanbaerna B rpafympoBOYHbIX pacTBOpax 4O/MHKHO
COOTBETCTBOBATb OXMUAAEMOMY Mana3oHy 3HAYEHUIN ero MacCoBOW KOHLEHTpaL MK B peasibHbIX Npobax.

McxofHble pacTBOpbI C MACCOBOI KOHLeHTpauvel npnbéansmntensHo 100 Mr/a MOryT 6bITb MPUTOTOB/IEHbI
nytem pactsopeHusa 10 mr tBepgoro npoussogHoro 8 100 mn aueTtoHuTpuna. 3T1 pacTBOpPbl UCNOMAL3YIOT AN14
NPUroTOB/IEHUA TPAAYNPOBOYHbIX PACTBOPOB COZEpPXallMX COOTBETCTBYHOLLIME NPOU3BOAHbLIE B Auana3oHe
3HaueHuii maccoBoi koHueHTpauuu ot 0.5 go 20 mkr/mn.

Bce cTaHAapTHble pacTBOPbI XPaHAT 3allMLLEeHHbIMUY OT CBETa B repMETUYHO 3aKPbITbIX COCYAax B X0/10-
AnnbHKKe. MNepen ncnonb3oBaHMEM PacTBOPbI BbIAEPXKMBAIOT NPU KOMHATHOW TeMnepaTtype A0 AOCTKEHMWS
TennoBoro pasHosecus. Mo UCTeYEeHUN YeTbipeX HefleNlb PacTBOPbl JO/MKHbI ObITb 3aMEHEHbI Ha CBEXME.
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8.4 T[logrotoBKa KapTpuUAKel ¢ HaHeCeHHbIM Ha cunukaresnb JHOT

8.4.1 O6LWue nosoxeHus

Mpoueaypy NPoBOAAT B 1a60paTopum € 04eHb HU3KUM COAEepXaHneM anbAernios B Bo3ayxe. Bcio cTek-
NSHHYI0 M NNacTUKOBYIO N1abopaTopHylo nocyAdy TuiaTe/lbHO OYMLLAlT U NPOMbIBAOT B AEMOHU3NPOBAHHOM
BO/JE M aLeTOHNTPWIIe, He codepxalleM anbaernibl. KOHTakT peakTMBoB C BO3AYXOM B 1abopaTtopum fO/KeH
6bITb MUHUMasbHBIM. Mpu paboTe ¢ kKapTpumxkamu cnegyeT HageBaTb NONNITUIEHOBbLIE NepyaTKu.

8.4.2 PactBOp ANA HaHeceHuAa AHPT

C nomoLbto NMneTkn BHOCAT 30 M1 HACbILLEHHOrO MCXOAHOTo pactsopa AH® I B MepHyto kon16y BMecTu-
MocTbio 1000 mn. go6aBnsAoT 500 Ma aueToHUTpKAa M NoAKUCAAT 1,0 M KOHLEHTPUPOBAHHOM CONSHOW K1C-
NoTbl.

Bo3ayx Hag nofKWCNeHHbIM pacTBOPOM (IUALTPYIOT Yepes KapTpULX C CuamkaresieM ¢ HaHeCeHHbIM
OH®T ons ceefieHna KMUHUMYMY BHECEHWSA B PaCTBOP 3arpsA3HeHns n3 sosgyxanabopatopun. Konby sctpaxu-
BaloT. 3aTEM pacTBOp AOBOAAT A0 METKM aueToHnTpuaiomM. Konby 3akpbiBaloT, nepeBopaynBatoT, BCTPSAXMBAKOT
HeCKO/IbKO pa3 A0 Tex Nnop. noka pacTBOp He CTaHeT O4HOPOAHbLIM. [epeHOCAT NOAKUCIEHHBI pacTBOP B NUne-
TOYHbI fo3aTop co wkasnoit ot 0 go 10 mn.

W3 go3aTtopa MmegneHHo cimeatoT oT 1040 20 M pacTBOpa B C/IMBHON CTakaH. BBOAAT anikBOTY pacTBo-
pa B BUasny n NpoBepsoT YpOBEHb COAEPXaHNA Npumeceli B NoAKUCIEHHOM pacTBope MeTogoM BOXKX B cooT-
BeTcTBUM c3.3.4. MaccoBas KOHLeHTpauns hopmanbaersia BpactTsope fomkHa 6biTb He 60n1ee 0.025 mkr/mn.

8.4.3 HaHeceHne AH®I Ha cunukarenb B KapTpuaxe

KapTpyax BbIHUMAIOT U3 ynakoBKU, NOACOEANHSAIOT KOPOTKUIA KOHEL, KapTpuaxa K LUNpuLy BMECTUMOCTbIO
10 Mn. KOTOPbIA NOMELLaT B YCTPOCTBO AN HaHeceHnsa JH®T kak noka3aHo Ha pucyHke 3 a). MNpu nomoLLm
NMNeTOYHOro fo3aTopa B Kaxkabli wnpuy BBoAAT 10 MaaueToHuTpuia. XKnaKoCTb AO/MKHA CTEYb CAMOTEKOM.

My3bIpbkU BO3AYyXa, NOABUBLLMECA MEXAY LUMPULEM U KAPTPULKEM C CUMMKaresieM, yaanstoT C NOMOLLbI0
aLeToHuTpuIa U3 Wwnpuua.

HacTpausatoT nuneTouHbIli 403aTop, CoAepXalunii NogKNCNEHHbI pacTBop AN HaHeceHus AH®T. ana
BBEEHNA N0 7 M/ B KaxkAbl/ KapTpuaK. Kak TONbKO Ha BbIXoAe KapTpua)Ka NpekpaTuTca NoTok aueToHnTpuna,
[06aBNA0T B KaXAbIV WNPWL, N0 7 M pacTBopa AN HaHeceHna AH®I. PactBop ans HaHeceHusa JH®T ctekaeT
yepes KapTpuaX caMoTEKOM [0 TEX MOpP. NOKa He NPeKpaTUTCs NOTOK Ha APYroM KOoHLe kapTpuaxa. N36bITok
XMAKOCTN Ha BbIXOAHOM OTBEPCTUM KaXKAOro KapTpuaxKa yaansaioT ¢ NOMOLLb0 VIbTPOBasIbHON Bymaru.

MpoBoAAT c60pKy YCTPOCTBA A1 CYLLKM KapTpuaxein (cM. pucyHok 3b). Ha kaxxgom Bbixofe ycTaHaBm-
BalOT NpefBapuUTesIbHO NOATOTOB/EHHbIN KAPTPUAX C HAHeCeHHbIM AHPT (Hanpumep, ckpy66ep nnm «3awuT-
HbIl» KapTpuax). Takme «3aluTHbIe» KapTpUKN npefHasHayeHbl 418 yaaieHna cnefos doopmanbaernaa,
KOTOpbI MOXeT NPUCYTCTBOBATb B NOAaBaeMOM a30oTe. VX NoAroTaBnvnBaloT NyTeM CYLLKA HECKOJIbKUX 3aHOBO
NPONUTaHHbIX KapTPUAKel B COOTBETCTBUM C MHCTPYKL MMM, NPUBEAEHHBIMW HUXE, U MCNONb3YIOT 418 obec-
neyeHns YUCTOTbl OCTaslbHbIX KapTPUAXe.

YcTaHaBnmBawT NepexofHuK AN kapTpuaxeli (pacluMpeHHbIli Ha KOHYC C 060MX KOHLOB, C BHELUHUM
AvameTpom 0T 0.64 A0 2.5 CM. BbINONHEHHbIV U3 PTOPYr/1epPOAHON TPYOKU, BHYTPEHHUM MamMeTPOM HEMHOTO
MeHbLLIe BHELLHero iuameTpa BX04HOr0 0TBEPCTUS KAPTPUAXKA) HA L/IVHHBIT KOHEL, «3aLLUTHOT0» KapTpuaxa.

OTCOeAMHAIT KAaPTPUAXKM OT LNPULLEB Y MOACOEANHSAIOT KOPOTKME KOHLbI KapTpuaKeli K CBO60AHBIM KOH-
LaM nepexoAHuKoB, yXe NPUCOefUHEHHbIX K «3aLiUTHbIM» KapTpuamKam.

Uepes Kaxablii KapTpumk nponyckarT as3oT ¢ pacxogom 300 — 400 mMn/MuH. MpoMbIBalOT BHELLHME
NMOBEPXHOCTY U BbIXOAHbIE KOHLIbl KAPTPUAXENR aLeToHUTPUIOM C NOMOLL b0 NuneTkn MacTepa. Mo ncreveHun
15 MUH nogavy asoTa npekpaLarT, y4anaT ocTaTkv aLeTOHMTPUIA C BHELUHNX MOBEPXHOCTEN KapTpuaXen n
0TCOEAMHAT NPOCYLUEHHble KapTpuaKn. O6a KOHLa 3arpy>XeHHbIX KapTpuaKei 3aKkpbiBaloT cTaHAapTHbIMU
NONUMPONUAIEHOBbLIMM 3ar/yLLKaMy OT LLUNPULEB 1 NOMELLAI0T 3aKpbIThble KApTPUIKMN B TPYOKM U3 bopocunvkar-
HOro CTekna ¢ HaBMHUYNBALMMUCA KpbIWKaMU U3 NONUNPONUIeHa.

Ha kaxabl1 HAMBMAYaNbHbIA CTEKNSHHBIA KOHTEHep ANA XpaHeHUs kapTpuaxa HaHOCAT HOMep cepun
1 NapTun 1 XPaHAT BCIO NapTUO B XONOAUIbHUKE 4,0 MOMEHTA UCMNO/b30BaHUA.

YCTaHOBNEHO, YTO COAEPXKUMOE 3arpyXXeHHbIX KapTpUXei ocTaeTca CTabunbHbIM B TeUEHME He MeHee
6 Mec npu xpaHeHuu npu Temnepatype 4 °C B 3all1LLEHHOM OT CBeTa MecTe.

9 Metoauka

9.1 OT60p Npob

MpoBoaaT c60pKy cucTemMbl oT6opa Npob u ybexparTcsa B TOM. UTO HACOC o6ecneymBaeT NOCTOSAHHbIN
pacxof B TeyeHne Bcero nepmosa ot6opa Npob. 3arpyeHHble KapTPUIXM MOTYT COXpaHsiTb CBOW XapakTepuc-

8



FOCT P UCO 16000-3—2007

UKV Npu 0T60pe NPo6, ecniv TemnepaTypa okpyxatoweii cpeabl Bbilwe 10 °C. MNpu Heo6x0AMMOCTUN yCTaHaBAN-
BalOT CKpy66ep nav noByLuKy 415 030Ha (CM. 4.2).

Mepep HavanoM oT6opa NPo6 NPOBEPSOT rEPMETUYHOCTb CUCTEMbI. 3aKpPbIBAOT BXOAHON (KOPOTKMIA)
KOHeL, kKapTpuaxa Tak, 4To6bl Ha BbIxofe Hacoca He 6bI10 NoToka Bo3ayxa. [pn aToM pacxofomep He JO/KeH
¢hmkcMpoBaTb NOTOK BO3ZyXxa Yepes cuctemy otéopa npob.

Bo Bpemsi Heo6GCnyXMBaeMblX WU NPOJOIXUTENbHBIX NEPUOA0B 0T6GOpa NPo6 ANA NoAAepXUBaHNA
NMOCTOSIHHOTO NOTOKA BO34yXa PeKOMeHAyeTcs UCNO0/1b30BaTh PEryIATOP NOTOKA WK HAcoC ¢ hyHKLmeli KoM-
neHcaumu pacxoga npu ot6ope Npo6 B 30HE fibIXxaHWsA. Perynstop noToka HacTpauBarT Takum 06pa3om, 4To6bI
3HayeHne noToka 6bl10 He MeHee YeM Ha 20 % HukKe YCTaHOB/IEHHOTO MaKCHMasibHOTO 3HaYeHMs pacxoaa
BO3/yXa yepes KapTpuax.

NMprumeyaHne — Cunukarenb B KapTpuaxe yaepxuBaeTcs MexXAy ABYMs MesikonopucTeiMu cunbTpamu. Mo-
TOK BO3/lyxa B Xo/ie 0T60pa Npo6 MOXeT N3MEeHATbLCS U3-3a 0CEeAaHUs a3po30/ibHbIX YacTUL, Ha NnepegHeM hunbTpe. N3me-
HEHME NOTOKA MOXET GblTb 3HAUMTE IbHLIM NpU 0T60pPe NPo6 BO3Ayxa ¢ 60MbWUM CofepXaHueM B3BeLlleHHbIX YacTul,.

YcTaHaBnuBatT cuctemy otTbéopa npob (Bkoyas kapTpyaXK 415 XON0CTON Npo6bl) 1 NPOBEPSAIOT PacXof,
BO34yxa Mpu 3HayeHuun, 6a13KoMm K oxmgaemomy. O6bIYHO pacxof Bo3fdyxa ycTaHaBAMBalT B Auana3oHe
0.5 — 1.2 n/muH. Obuiee Ycno mMonei KapboHUNbHBLIX COeMHEHN B 06beMe 0TOGpPaHHOro BO3ayxa He A0/1-
XHO npesbllaTh Kosimyectso AH®T B kapTpuake (2 mr uam 0,01 monb; oT 140 2 Mr B c/lyyae NpUMeHeHUs
CepUiiHO BbINyCKAEMbIX MPeABapUTENIbHO 3arpyXeHHbIX KapTpuaxeir). O6bIYHO OPMEHTUPOBOYHAS OLEeHKa
Macchl aHa/MTa B Npobe f0/1KHa COCTaBATb MeHee 75 % macchl AHDI, 3arpyeHHOoro B kapTpuax [oT 100 o
200 mkrBcnyvyae HCHO ¢ yyueTom MeLwarowmnx Beww,ects (cMm. pasgen4)]. FpagyvnpoBKy NpoBOAAT CUCNOb30Ba-
HMEM Mbl/IbHO-NEHHOrO Ny3bIPLKOBOro pacxogomepa uav 6apabaHHOro ra3oBoro cyeTymKa € XULKOCTHbIM
3aTBOPOM, MOACOELMHEHHOTIO K BbIXOAY MOTOKa, NPV YCIOBUWN TEePMETUYHOCTU CUCTEMBI.

MpumeyaHne — MeTof rpajyvmpoBkn, He TpebGylOLW U repMeTUYHOCTU CUCTEMbI MNOCNe Hacoca, NpuBefeH
B [13].

[nsa onpegeneHns o6bema Npobbl PUKCUMPYIOT U 3aNUCbIBAlOT 3HAYEHME pacxoja B Havyasie U B KOHLe
nepuoga ot6opa npobul. Ecnv nepmnog otb6opa npobsl 60s1ee 2 4. TO pacxos U3MepsItoT HECKO/IbKO pa3 B Teve-
HMe oT6opa npobbl. 4na HabnaeHUs 3a pacxofgom 6e3 BMellaTeNbCTBa B NpoLecc oT6opa npob B cuctemy
ycTaHaBnmBaloT potameTp. Takke AonyckaeTcs MCMO/b30BaTh HACOC A5 0T60pa Npob C NPAMbIM U3MEPEHU-
€M 1 HenpepbIBHOI peructpauueit 3HaueHmnin pacxoga.

Mepepa Havasiom oTH60pa NPo6 3arpy>XeHHbIN KapTPUAX A0CTAOT U3 repMETUYHOTO MeTanIMYecKoro nnm
[ApYroro NnoaxoAsiliero KoHTelHepa ANs TpaHcnopTupoBaxus. MNepes noAcoefuHeHeM K NobyauTeNto pacxo-
fa (acnupartopy, Hacocy) KapTpuaxX BblAEPXUBAOT NPU KOMHATHOW TemnepaType A0 AOCTUXEHUS TENIOBOIO
paBHOBECUS, HE BbIHMMAs €ro U3 CTEK/IAHHOTO KOHTelHepa.

DTOW Xe npoueaype nNoABeprarT CEPUIAHO BbiNyCKaeMble NpeaBapuTesibHO 3arpy>XeHHble KapTpuaku.

Ha,qu NONN3TUNEHOBbIE NepYaTKn, BbIHUMAKT 3arnyLwKy KapTpugxa n nogcoegnHAaT ero K n06yp,|/|Te-
N0 pacxoja npv NoMoLLy nepexoaHuka. KapTpuax nogcoeMHsA0T Takum 06pa3om, 4ToObl er0 KOPOTKMIA KOHELL
oKasasicsl BXOAHbIM KOHLOM ANS Npoobbl.

MopcoennHeHvie cepuiiHO BbiNyCKaeMblX KapTPUMKei Cc npeaBapuTenbHO HaHeceHHbIM AH®T npoBogAT
B COOTBETCTBUW C MHCTPYKLUSIMN U3rOTOBUTENSA. HEKOTOPbIE CEPUITHO BbiNyCKaeMble KapTPUKN NpeAcTaBns-
10T cO60Ii repMeTHYHbIE CTEKNSIHHbIE TPYOKM. B 3TOM cnyvyae HE06X04MMO OT/IOMUTL KOHLbI TPY6KM € NpejBa-
puUTesbHbIM UCNOJIb30BaHNeM cTeknopesa. MNoacoefnHAINT KOHel, KapTpuaxa C MEHbLIUM KOSIM4ecTBOM
copbeHTa K/IMHMM 0T6opa NPOo6 Tak. YTO6bI 6oNbLLEe KOSIMYEeCTBO cOpbeHTa HaX0ANNOCH Ha BXxoe Npobbl BO3-
ayxa. CobntogatoT 0CTOPOXXHOCTb NpU 06palleHn ¢ 0T/IOMaHHbIMUW KOHLLaMK TPY6OKU.

BkoyaloT Hacoc 1 ycTaHaBmMBalT Tpebyemoe 3HaueHue pacxoga. O6bI4HO pacxo Yyepes oAuH Kap-
Tpuax coctaensieT 1.0 n/MuH, a B cnyyae ABYX KapTpuakeld, COefMHEHHbIX nocnefoBaTenbHo. — 0.8 n/MuH.
MpoBoaAT 0T60p NPO6 B TeYEHME YCTAHOBJIEHHOTO NEpUofa BPEMEHU, Npy 3TOM Nepuoanyecku hukcupyoT
3HayeHnss mapameTpoB oT6opa Npob.

Ecnun npu oT60pe npob TemnepaTypa okpyxatouein cpeabl Hxe 10 °C, To o6ecneynBatloT, YTOObI Kap-
TPUAX ANst oT6opa Npob Haxoawscs npu 6oee BbICOKOW TeMnepatype. Mpu npoBeaeHnn otbopa npob B pas-
HbIX MOTOAHbIX YC/IOBUSAX — B XO/I0AHbIE, B/IAXHbIE U CyXUEe 3UMHME Mecslbl, BXXapKue 1 B/iaXxHble feTHue
MecaAlbl — He ObI/10 OTMEYEHO 3HAUYNTESIBHOTO B/IMAHUS OTHOCUTENTbHOW B/IAXHOCTHU BO3AyxXa Ha pe3ynibTaThbl
oT6opa npob.

Mo okoHYaHMKM 0T6Opa NP6 BbIKMKOUAKT HAcoCc. HenocpeACTBEHHO Nepe ero Bbik/Il0UEHEM NPOBEPSAOT
pacxog Bo3gyxa. Ecnm 3HaueHusa pacxoga BO3fdyxa B Hayane M KOoHUe nepuoga otb6opa npob otnuuaioTcs
60nee yem Ha 15 %. To NPO6Y MapKUPYIOT KaKk COMHUTESIbHY!HO.
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Cpasy e nocne otéopa Npob kapTpuLX 0TCOEANHAIOT OT cUCTeMbl 0T6opa Npo6 (HageB NOANITUNEHO-
Bble Mepyartku), 3aKpbIBalT ero Npobkamy 1 noMeLLaiT 06paTHO B MapkMpOBaHHbI KOHTelHep. 3aknensBatT
KOHTelHep (DTOPON/1acTOBOW IEHTO 1 MOMELLAa0T B METaI/IMYECKUNIA KOHTEMHEp, cofepXXallnii c/1oi rpaHyu-
pOBaHHOrO APeBEeCHOrO Y/ TONWMHOK OT 2 40 5 CM. UK B APYroi NoaxoAawunii KOHTeRHep ¢ nornoTuTenem.
Mpy HEO6XOANMOCTU ANA XPAHEHUS KApTpUAXa c NPo60I UCNONb3YHT TEPMOCKIEEHHbI NNACTUKOBbI/ MELLOK
c npocnoiikamu u3 ponbru. [lo npoBefeHns aHannsa kapTpuaxe npoboii XpaHAT B XoNoannbHrKe. Bpems xpa-
HEeHUs KapTpuaxXa B XO/I0ANIbHUKE HE AO/HKHO NpeBbiwaTth 30 fHeil.

Ecnun ansa npoBegeHns aHanusa npoby HE06X0ANMO TPaHCMOPTMPOBAaTb B aHa/IMTMYECKYO nabopaTo-
puUio. TO BPEMSI XpaHEHNS KapTpuaxka ¢ Npo6oil 6e3 XoNoANNbHIKA JOKHO BbiTb CBELEHO K MUHUMYMY U HE
npeBbIWaTh 4BYX AHE.

CpepfHuii pacxog oT6opa npo6 gA. MA/MUH. BbIYUCAAIOT N0 hopmMysie

9A=[P, ¢ b +- + 4nin, Q)
rae qv g2, ..., qn— 3Ha4YeHns pacxoja B Hauase, NPOMEXYTOUYHbIX TOUKax 1 KoHLe oTbopa npob;
N — 4YMCNO0 TOYEeK ycpeaHeHUs.
O61wwit 06BbeM Bo3ayxa Vm, /1, 0TO6paHHOro Npy N3BECTHbLIX TEMMNEepaType 1 AaB/IEHUN B NpoLecce 0T60-
pa npo6bbl, BLIYUCAAT Mo hopmyne

VmMTr-~A'f0 0O, <2
roe T2— Bpems KoHua oT6opa npoob;
I, — Bpems Hayana otéopa npob.
T2- I, — NPOAO/IKUTENbHOCTb 0T6OPa NPo6, MUH;

oN1— cpepHuid pacxogd, Mn/MyH.
9.2 XonocTbIo Npo6bl

[ns kaxpoii cepmm Npob Heo6X0AMMO NPOBECTN aHa/IM3 HEe MeHee OHOI X0/1I0CTON NPO6bI, NOsTyYeHHOol
B yC/10BMAX 0T60pa npob. Ecnu cepus BkatoyaeT B ceb65 10 — 20 npo6, TO UMCN0 XONOCTbIX NPO6 A0/HKHO ObITh
He MeHee 10 % o6Lero yncna npob. A onpefeneHns Heo6xXoAMMOro Y1Ca X0N0CTbIX MPO6 creayeT UKCU-
poBaTb 06Liee Yncao Npob BHYTPU CEpUM UM BPEMEHHOTO UHTepBana. Ha Mmecte oT6opa ¢ kKapTpuakamu ans
0T60pa X0N0CThbIX NPO6 06paLLATCA TaKXe. Kak C KapTpuaxamu Ans 0T60opa peasbHbIX NPo6, 3a UCKOYEHU-
eM camoro npotecca ot6opa npo6. OT6EOP X0N0CTLIX NPO6 AO/HKEH COOTBETCTBOBATL TPE6GOBAHNAM, NpUBE-
ZeHHbIM B 9.1, XKenaTenbHo Takke NPOBECTH aHaUIM3 OCTaB/IEHHbIX B 1abopaTtopun kapTpuaxeii ¢ XonocTbiMU
npo6amu NS yCTaHOBEHUS pa3Nnymnii Mexay 3arpsisHeHneM, KoTopoe MOXeT GbiTb BHECEHO B MecTe oTbopa
npo6 u B naGopatopuu.

9.3 AHanns npob

9.3.1 NoparoTtoBka nNpo6

Mpo6bl TPaHCNOPTHPYIOT B 1a6opaTopuio B NOAXOAALLEM KOHTENHepe, coaepXallem Coi rpaHyampo-
BAHHOIO JPEBECHOrO YI/151 TO/ILLMHON OT 2 4,0 5 CM. 1 XpaHSIT UX 4,0 NPOBEAEHMUS aHaM3a B X0noAnnbHuKe. MNpo-
6Gbl TaKKE MOXHO XpaHWUTb B MHAMBUAYaA/bHbIX KOHTelHepax. [MpoMeXxyTok BpemMeHu Mexay O0T6opoM u
aHann3oM npob Jo/IKeH 6bITb He 60s1ee 30 AHEN.

9.3.2 Oecop6buus npob

KapTpugx ¢ npo6oi KOPOTKMM KOHLLOM (BXOAHbIM OTBEPCTMEM) NOACOEAMHSAIOT K YACTOMY LUNPULLY.

[na npepoTepalleHns nonagaHnsa HepacTBOPUMBIX YacTUL, B 3/110aT Hanpas/ieHne noToka XUAKoCcTu BO
Bpems gecopbuun fo/MKHO coBnagaTh C Hanpas/ieHneM noToka Bo3fyxa Bo Bpems otéopa npob6. Ecnv antoar
hunbTpyeTcsa nepes nNpoBefeHUEM aHanm3a MeTogoM B3IXKX. To MOXHO NpoBOAWTbL 06paTHY0 gecopbuuto.
[nsa kaxaoli cepyum Npo6 NpoBOAAT aHa/IM3 0OT(OUNbTPOBAHHOTO YNCTOTO AKCTPaKTa A/ NOATBEPXKAEHMUS TOro,
4YTO Ha (UNbTPE HET 3arpsi3HEHWA.

LLinpuy, ¢ NnoACOeANHEHHBIM KapTpUXeM MoMeLLalT Ha CToliKy Ans wnpuues. MNpoBoasaT aecop6uuto
OH®I-npon3BoHbIX KAPOOHUNBHBIX COEAVUHEHWNI 1 HE BCTYNMBLUEro B peakymio AH®I . naBas cteub 5 mn aue-
TOHUTPUNA U3 LWNpMLa CAMOTEKOM Yepes KapTpUapK B rpagyvpoBaHHyo NPo6upKy uan MepHyto Konby BMecTu-
MOCTbl 5 Mn. B 3aBUCMMOCTM OT UCMONb3yeMOro Ans oT6opa Npob KapTpuAxa BO3MOXEH BBOA APYrvx
06BbEMOB aueToHMTpUAIA.

MpumeuaHune — CBO60AHbINI 06bEM CyXOro KApTpUAXKa C CUIMKAreIeM CocTaBsieT HeMHoro 6onee 1 ms. Mo-
TOK 3/110aTa MOXeT NPeKpaTuTbCs A0 TOro, Kak BECb aLeTOHUTPU/ BbITEYET U3 WNpuLa B KAPTPUAXK U3-3a NPUCYTCTBUSA Ny-
3bIPbKOB BO3AyXa MeXAY PUAbTPOM KapTpuaxa u Wrnpuuem B 3ToM ciydae ny3bipbku BO3gyxa ynansioT NocpescTBOM
BBOZA aueToOHUTPUIA a WNpuL, C NOMOLLbI0 A4/INHHONA nuneTkn MacTepa.
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PacTBOp 0OBOAAT aLEeTOHUTPUIOM 4,0 MeTKM 5 M. Konby MapkupytoT Takxe, kak 1 npoby. ANvKBOTY BBO-
OAT NMNeTKol B BUany ¢ oTopyrnepoaHoin MemoépaHoii. ANMKBOTY aHanM3npyoT Ha cogepxaHnve AH®PM-npouns-
BOAHbIX KapboHUAbHBLIX coefuHeHuni i meTogom B3IXKX. B kauecTBe pe3epBHOW BO3MOXEH OT6Op BTOPOI
aNvKBOTbI, KOTOPYIO XPaHAT B XO/I0AW/IbHUKE 10 TEX NOP. NoKa He 6yAeT 3aBepLUeH aHasin3 U noslyyeHbl Npuros-
Hble pe3ybTaTbl aHa/M3a nepBoit annkeoTbl. Mpu HE06X0AMMOCTM BTOPYHO afIMKBOTY UCNO/b3YIOT ANA NpoBe-
[eHns NoATBepPXAaloLLero aHannsa.

Mpy vcnonb3oBaHWM ANs oT60pa MpPob CTEKIAHHbIX FepMeTUYHbIX TPY6OK, cogepxalymx ABa cfos
copbeHTa ¢ HaHeceHHbIM IH®I. oTnamMbIBatoT KOHeL, TPYOKU, Haxoawmniica 6amxe Ko BTOPOMY C/1010 COpOeH-
Ta (BbIXOAHOM KOHeL). OCTOPOXHO yAansoT NPY>XUHY 1 NPO6KY N3 CTeKN0oBaThl, yAepXuBatoLLme cnoi copben-
Ta. BbicbinatoT COP6EHT B UNCTYI0 CTEK/IAHHYIO BUaly BMECTUMOCTbIO 4 M1 € hTOpyrepoaHoli Mem6paHoi nnm
KpbILWKON. Brany MapkupytoT kak pe3epBHyto YacTb Npobbl. OCTOPOXHO BbIHUMAIOT BTOPYIO NPOGKY 13 CTEK/0-
BaTbl V1 BbICbINAOT OCTABLUMIACSA COPOEHT B APYryi0 Basny BMECTUMOCTbIO 4 M. Buany MapkmpyoT Kak OCHOB-
Hyt0 YacTb NPo6bI. B KaxAayto BUany nuneTkoi 406aBAsi0T 3 M aLeTOHUTPUAA, 3aKpbIBAKOT BUasbl MOCTaBAAIOT
Ha 30 MUH. B TeYeHVe KOTOpbIX BUasbl NEPUOANYECKA BCTPAXMBALOT.

9.3.3 [IpagynposBka BIXKX

pagyvpoBOYHbIE pacTBOpbl FOTOBAT nNyTeM pacTBopeHus [AH®I-npounssBogHoro dopmanbaernga
(cm. 8.3) B aueToHuTpune. FOTOBAT MHAMBMAYaNIbHble WCXOAHbIE PACTBOPbl MacCOBOWN KOHLEHTpauueli
100 mr/n nytem pacTtBopeHusi 10 Mr TBepzoro nponssogHoro B 100 ma noABWKHON hasbl.

Mo fBa pasa NPOBOAAT aHa/IN3 KaXA0ro rpagympoBOYHOro pactTBopa (He MeHee NATW pas3/InyHbIX 3Have-
HWI1 MaccoBOli KOHLEHTPALMIN) M COCTaBNSAT Tab/IMLYy 3aBUCMMOCTUN 3HAYEHWI BbIXOAHbIX CUTHA/I0B, COOTBET-
CTBYIOLLMX N0Waan XxpomaTtorpadmnyeckmx NMkoBs, OT BBEEHHOW MacCbl COOTBETCTBYHOLLEro Beliectsa (1mbo,
4yTO 60N€ee yao6HO, OT BBeAEHHOW Macchl AH®-nponsBogHoro hopmanbaervga npy oMKCMpoBaHHOM 06beme
netnu (cm. pucyHku 4 n 5)). B npouecce rpagyvupoBk/ BbINOHAIOT onepauuy, COOTBETCTBYIOLLUE OnepaunsamM,
NpoBOAVMMbIM NPU aHann3e Npobbl MycTaHoBNEHHbIM B 9.3.4. Bo n3bexaHue adpchekta namatu xpomaTorpada
aHasiM3 HauynMHatoT C pacTBopa C HaMMeHbLUel MacCoBOI KOHLeHTpauueli. Mpy ncnonb3osaHnm Y® geTtekropa
N1 geTekTopa Ha 0CHOBE AMOAHON MaTpuLbl 0/MKHA ObITh NONyYeHa TMHEeRHaa 3aBMCMMOCTb BbIXOA4HOTO CUr-
Hananpuv BBefeHWNM pacTBOPOB MaccoBOW KOHLieHTpauvei BananasoHe 0,05 — 20 mkr/mn npy BBOAMMOM 06b-
eme 25 wMkn. TlonyyeHHble pe3ynbTaTbl WCMONbL3YIOT A NOCTPOEHWA [PajyvpoBOYHOrO rpaduka
(cm. pucyHOK 6). FpafynpoBOYHYO XapakTepucTmky (3aBUCMMOCTb BbIXOAHOMO CUrHana, COOTBETCTBYHOLLEro
naowaau nvka, ot 3Ha4eHNs MacCoBOI KOHLLeHTpaLmMK), Noy4YeHHy MeTOA0M HauMeHbLLIVX KBaApaToB, CYm-
TalT IMHENHO, ecnu KO3 rLMeHT Koppensauny He MeHee 0.999. 3HaueHNs BpeMeHU yAePXUBaHNA A1 KaK-
[0r0 aHasiMTa He A0/MKHbI OT/IMYaTbCA APYr OT Apyra 6onee yem Ha 2 %.

Mocne ycTaHOBNEHWSA NIMHEHOW rpagypOBOYHON XapakTepUCTUKN NPOBOAAT eXeAHEBHYI0 MPOBEPKY ee
CTabWIbHOCTU C MOMOLLbIO TPaAYyMPOBOYHOIO pacTBopa CO 3HaYEeHWEM MacCOBOI KOHLEHTpauumn, 6:1M3kum K
0XMAaeMoMy 3HaUYEeHMI0 KaX0ro KOMMNOHEHTa, HO He MeHee Yem B 10 pa3 npesblLLaloWwnm npegen o6Hapyxe-
Hua. Onpegensemoe npu exeaHeBHOV NPOBEPKE OTHOCUMTENIbHOE N3MEHEHWE BbIXO4HOMO CUrHasa He AO/HKHO
npesbiwartb 10 %aAnA8aHanMToB MacCoBOW KOHLEeHTpauueli He meHee 1Mkr/mn n20% — ANns aHanToB Macco-
BOIi KOHLUeHTpauunei npubnmsntensHo 0,5 mkr/mn. Ecnu HabnwgaeTtca 6osblliee U3MeHeHne, Heob6xoanmo
NPOBECTN NOBTOPHYIO rPafynpoBKy UM NOCTPOEHME HOBOTO rpafyMpoBOYHOrO rpadprka Ha OCHOBE CBeXenpu-
rOTOBJ/IEHHbIX FPafyNPOBOYHbIX PACTBOPOB.

YcnoBusi xpomatorpacupoBaHus,

KonoHka C-18 c o6palieHHOW hasoii;

noaBuxHas asa: ¢ 06beMHbIM OTHOWeEHNeM 60 % aucToMurpun&/40 % Bopbl:
[eTekTop: Y® ageTekTop, pa6oTalwlwnii Ha AniMHE BOAHbI 360 HM

pacxog. 1 mnyYmkH,

Bpemsa yaepxuBanusa: gna H®-npoussBoaHOro coopmanbaernaa npubamsnTenbHo
7 MUH.

o6bem BBeAEHHOW Npob6bl: 25 MKA.

PucyHok 4 — lMpumep xpomatorpammsl AH®T-npoussoaHoro hopmansae- | 1 j— 1 1
rnaa (0] 10 2D Bpewsi, M H
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Ycnosus xpomatorpatupoBaHus:

Ko/loHKa: C-16 c o6palyeHHOl hasoii.

noasuxHasa asa: c 06bEMHbIM OTHOWEHNEM 60 % aueToHuTpunaMO % BOAbI;

AeTekTop: Y® peTektop, paboTalouwmii Ha ANMHE BOAHbI 360 HM.

pacxoa: 1 M.b'MUH.

BpeMs ygepxuBaHusa: ans AH®-npon3BoaHOTO hopmanbaernga npuénusnTesbHo 7 MUM;
06beM BBeJeHHOW Npo6bl. 25 MKN

MaccoBas KOHLeHTpayus, MKr/mn Mnowafb Nuka, efnHuLa cueta
0.61 226541
1.23 452166
6.16 2257271
12.32 4711408
18.4 6953812

PucyHok 5 — Mpumepsl xpomatorpamm JH®M-nponssogHoro oopmanbaernga npu ero pas-
JNINYHBIX MACCOBbIX KOHLEHTpaLnax
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MTwaabnHKa (xtof4). yoraMmmogHuLbI

Ycnosus xpomatorpacumpoBaHus:

KoahnumeHT Koppensumm. 0.9999;

KonoHka: C-18 c o6palyeHHO thasoii:

noaBuxHasa asa: co06bEeMHbIM OTHOLWEHMEM 60 % aueToHUTPU-
na.'40 % sopfpl;

feTeKkTop: Y® neTekTop, paboTatownii HagnmHe BonHbl 360 um:
pacxoa: 1 mMn/MuH

BpeMs yaepxuBaHusa ana JH®-npousBoaHoro popmanbaern-
Aa NpuGAN3NTeNbHO 7 MUM:

06beM BBeAeHHO Npobbl- 25 bIK;

PucyHok 6 — lMpumep rpajgyvpoBOYHOro rpaduka Ansa
dopmanbgernga

9.3.4 AHanus Ha cofepxaHue cbopmanbgernga metogqom BIXKX

MpoBoaAT c60pKy MTpasympoBKy cucteMbl BXXX B cooTBeTcTBUM € 9.3.3, NPY 3TOM TUMUYHBIMU AN CUC-
Tembl 6yayT;

KonoHka; C-18, BHyTPEHHUM AnaMeTpoM 4.6 MM. f/IMHON 25 CM. UM 3KBMBANEHTHas; KOHTPO/IMPOBaTb
TemnepaTtypy KO/IOHKM He 065A3aTeNbHO.

noaswkHas tasa; 60 % auetoHuTpunal40 % Bogbl (06bEMHOE OTHOLLEHME), U30KpaTnuyeckas;

neTekTop; YO geTektop, paboTawwmii Ha ANIMHE BOMHbI 360 HM.

pacxog; 1.0 mn/muH;

Bpems yaepxusaHus; ana JH®r-nponssogHoro opmanbaernia 7 MMH — C UCNOb30BaHWeM OfHOM
KONOHKN C-18, 3 MUH — C UCnonb30BaHNeM ABYX KONOHOK C-18;

06beM BBOAUMON Npo6bl; 25 MK

Mepepa kaXxabiM aHaNM30M NPOBEPAIOT 6a30BY0 NNHUIO AeTekTopa An1a obecneyeHns cTabunbHbIX yCno-
BUIA.

MpurotaBnnBalT NOABMXHYIO hasy Ans BIXKX nytem cmewwmBanus 600 mn auetoHutpunia n 400 mn
BOZbl, MM60 ycTaHaBNMBAIOT COOTBETCTBYIOLLME NapamMeTpbl 419 rpagMeHTHOro 3/1loMpoBaHns. MNMonyyeHHyo
CMecb UnbTPYIOT Yepe3 MmeMbpaHHbIil hunbTp 13 nonnadmpa ¢ pasmepom nop 0.22 MKM B ycTpoiicTBe
vnbTpOBaHNA NOJ BakyyMOM, W3rOTOB/IEHHBIM TOSIbKO U3 CTekna wnu dtoponnacta. [lerasupytoT oTthu-
NbTPOBAHHY0 NOABWXHYIO hasy nyTeM NpoAyBKu C Ucnosib3oBaHmeM renus ot 1040 15 MuH (100 MA/MUH) nnm
nyTem HarpesaHus fo 60 °C o1 540 10 MvH B nabopaTopHO KOHWYECKON Konibe, HaKpbITOR YaCOBbIM CTEK/TOM.
Ans npepoTBpalleHns 06pasoBaHmns My3bipbKOB ra3a B sueiike 4eTekTopa nocse Hero ycTaHaB/MBatoT NOCTO-
AIHHBIA orpaHnuuTens conpoTuenexusa (350 kMa) wnu kopoTkyw (15— 30 cm) Tpybky M3 chToponnacta
BHYTPEHHUM AnameTpom 0.25 mMm.

MopaBwxHyto hasy HannBalT B EMKOCTb /1 pacTBOpUTENsA nyctaHasnusatoT pacxof 1,0 mn/mMuH. Mepen
nepBbIM aHa/IM30M Hacoc Jo/mkeH npopaboTatb 20 — 30 MuH. [leTeKTop BKIKOYaloT, MO kpaiiHell mMepe, 3a
30 MWH 0 HaYana NpoBeAEeHUs NepBoro aHanu3a. BbIXOAHOW CUrHan AeTekTopa PerncTpupyoT C MOMOLLbIO
3/1eKTPON3MEPUTENbHBIX CAMONULLYLMX NPMGOPOB MM aHaNOrMYHOro YCTPOKCTBA BbIBOJA.

[ns cunctem € pyyHbIM BBOAOM MPo6 HabupatoT B YNCTbIVE MHXEKUMOHHbIN Wnpuy, ANsa BBOAa B XpoMma-
Torpad He MeHee 100 Mk NPO6bI. 3aN0NHAIT NETI0 KpaHa-Ao3aTopa NoABWXHON ha3oii (kpaH-go3aTop fo-
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XeH 6bITb YCTAHOB/IEH B NOJMIOXEHNE «3arpy3ka»), o6aBniss usnvwek npobbl C NOMOLbIO Wnpuua. YTobbl
HayaTb xpomarorpacupoBaHune, KpaH-403aTop NepeBofAT B NOMOXEHNE «BBOJ NPo6bl». OAHOBPEMEHHO C
BBOJOM aKTUBUPYHOT cUCTEMY 06paboTKu faHHbIX, BKOYAOT MOTMEYaT TOUKY BBOAA Ha AMarpaMMHOR neHTe
3M1eKTPON3MEpPUTENLHOro camonuyero npuéopa. MpuéamsnTenbHO Yepes 1 MUH NepeBoAAT KpaH-403aTop
13 NONOXEHNA «BBOA NPOGLI» B MOMOXEHNE «3arpyska», OnosiackMBaloT UM NPOMbIBAOT LWMNPULL U J03UPYIo-
LLYIO NeT/I0 CMECbIO aLeTOHUTPUN — BoJa 4718 NOATOTOBKM K aHanm3y criefyloLein npoobsl.

He gonyckaeTcs BBOAUTL pacTBOpUTE b B NET/II0 KpaHa-A03aTopa, Koraa KpaH HaxoAnTCs B NONOXEHUN
«BBOJ, NPOO6bI».

Mocne antonpoBaHnsa JH®-nponssBogHOro popmanbaernga (CM. pucyHok4) npekpaLiatT pernctpauuio
[aHHbIX M BbIYUCASAOT MACcCOBYH KOHLEHTpaLUW KOMNOHEHTOB B COOTBETCTBUM C pasgenom 10. Cuctema
MOXeT 6bITb MCNONb30BaHa A715 AaNbHelwero aHannsa Nnpob nocse Toro, kak 6yaeT 4OCTUTHYTO yCTonumMBOe
nonoxeHne 6a30BOIN JIMHUK.

MpumeuyaHune — Moc/ie HECKONIbKNX aHaNN30B 3arps3HeHNe KOMOHKM (0O YeM CBUAETE/bCTBYET, Hanpumep,
yBeNuYeHne AaBneHus Npu KaxA4oM nocieayowem BBoge npobbl Npy 3afaHHOM 3HAYEHUM pacxofa M cocTaBe pacTBopu-
Tens) MOXeT 6bITb YCTPAHEHO NPOMbIBaHMEM €€ 100Y»-HbiM aleTOHMTPUIOM 06EMOM, NPEBOCXOASAL UM 06bEM KOIOHKN B
HEeCKObKOo pas. Mofo6HYI0 3al Ty MOXHO 06€CNeunTb, UCNOob3yst (OPKOTOHKM.

Ecnu 3HaueHne MaccoBoll KOHLEHTPaLMM aHanuTa BbIXOAMT 3a Npese bl MMHERHOro yyacTka rpagyvpo-
BOYHOII XapakTepuCTUKN CUcTeMbl, Npoby pa3baBnsAlT NOABWKHOI dha3oli unyu BBOAAT B Xxpomartorpad MeHb-
wuii o6bem npobbl. Ecnv BpemsA yaepxuBaHus, NOJyYeHHOE Mpu nNpeablaylwimx BBoAax Npo6bl, He
BOCMPOM3BOAMUTCA (NpefesibHO A0NYyCTUMOEe OTK/IOHeHMe + 10 %). TO COOTHOLIEHUE aueToHUTPUI — BoAa
MOXeT 6bITb YBE/IMYEHO WU/IN YMEHbLUEHO 4719 NOSYyYEHNUs COOTBETCTBYIOLLET0 BPEMEHW yaepxnsanus. Ecnm
BpPeMSs yAEepPXMBaHUS C/IMLLKOM BE/IMKO, TO COOTHOLLEHWE YBEIMYMBAIOT, EC/IN CIMLLKOM Maso — COOTHOLLE-
HMe yMeHbLaloT. Mpu Heo6XoAMMOCTH 3aMeHbl pacTBOPUTENS NPOBOAAT MOBTOPHYIO TPaAyvpoOBKY nepej
BBOAOM Npo6bl (cM. 9.3.3).

NMpumeyaHune — MNpuBefeHHbIe YCN0BUSA XpoMaTorpadupoBaHus AOMXHbI 6bITb ONTUMU3MPOBAHLI A4N1A onpe-
pAeneHna dopmanbaernga. AHanNUTUKY peKOMeHAyeTCcs NpoBeCcTW uccnefoBaHusA c uMmetoweica cuctemoin BOXX gna
onTMMU3aLumn ycnoBuii xpomatorpadupoBaHusa AN peweHns KOHKPETHON aHannTu4Yeckoii 3agaun. Takxke MoryT 6bITb UC-
nonb3oBaHbl BOXXX cuctembl ¢ aBTOMaTM4eCkuM BBOAOM NPOGbl 1 CO0POM AaHHbIX.

[MonyyeHHyto xpoMatorpammy UCCAeAYIOT Ha NpeaMeT MeLlatoLero BAMSAHUMA 030Ha B COOTBETCTBUMU C
4.2 W PUCYHKOM 2.

9.3.5 AHanu3 gpyrux anbnerngos n KOTOHOB MeTogomM B3IXKX

9.3.5.1 O6Lwue nonoxeHus

OnTMMu3auus ycnosuii xpomatorpachpoBaHns NOCPeCcTBOM UCMOb30BaHNA ABYX KONTOHOKC-18, coe-
OVHEHHbIX nocfefoBaTeNlbHO, U rPaAMEeHTHOIO pexrmMa nofadymn antoeHTa no3sosiseT NPoBoAUTL aHaNN3 Apy-
TMX anbfernioB W KeTOHOB, OTOOPaHHbIX M3 BO3dyxa. B uacTHoCcTM, ycnoBuss xpomaTorpadupoBaHus
ONTUMMU3NPYIOT ANA pas3fesieHnsa aueTtoHa, NPonMoMOBOro anbfAernfa u HeKOTOPbIX APYTUX anbAerngos c
60/1ee BbICOKOI MONEKYAPHOW Maccoi Npy NPOAO/MKNTENBHOCTM aHannsa NpuoAn3nTensHoO 1u.

CocTaB NnoABWKHON thasbl NepuogMYeckn N3MEHSIOT NO INHEHON rpagMeHTHON NporpaMmMe Ans nonyye-
HMA MakcMMasnbHoro pasgenerus C3, C4 n 6eH3anbernga B COOTBETCTBYHOLLEN 06/1aCcTM XpOMaTOrpaMmbl.
[ns atoii uenn paspaboTtaHa cnegylowiasn rpagueHTHas nporpaMMa: B MOMEHT BBOAA NPOo6bl U3MEHS0T 06b-
eMHOoe OTHOLIeHne pacTBopoB ¢ 60 % aueToHuTpunal40 % Boapl A0 75 % aueToHnTpunal/25 % Bofpbl BTeUeHne
36 MuH; o 100 % auetoHuTpunia — B TeyeHne 20 MuH; 100 % aueToHUTpUIa — B TeYEHUE 5 MUH; MEHSAIOT
Hanpas/fieHve INHeRHOro rpagMeHTHOro nporpaMMmpoBanns co 100 % aueToHuTpuaa fo 60 % aueToHUTpu-
na/40 % BoAbl B TedyeHne 1 MUH; noagepxusarT 06beMHoe oTHoweHne 60 % aueToHuTpuna/d0 % Boabl B
TeyeHne 15 MuH.

9.3.5.2 AHanus npob Ha gpyrue kapboHuIbHblE COeANHEHNS

MpoBoaAT c60pKy M rpagynpoBky cucteMbl BOXXX B cooTBeTcTBUM € 9.3.3. TUNUYHBIMU A9 CUCTEMbI
GynyT:

KOJIOHKa: ABe KONoHkM C-18, coefuHeHHble nocnenoBartesibHo:

noABwkHas hasa: aLeTOHUTPUN/BOAA; NMNHERHbIV TPaANEHTHbIA peXxum.

aevekTop: YO geTtektop, paboTalwuii Ha ANMHE BOJHbI 360 HM;

pacxog: 1,0 Ma/MuH;

rpagueHTHas nporpamma: no 9.3.4.

Ycnosus xpomatorpadyupoBaHus, NpMBeAeHHbIe Bbilwe, Obl/1M ONTUMU3MPOBaHbI 4715 TPafWNEHTHbBIX CUC-
Tem BO)XXX ¢ Y® neTeKTOPOM WM € TEKTOPOM Ha OCHOBE AMOHON MaTpuLbl, aBTOMATU4YecKkM Npo6ooT6op-
HbIM YCTpPOWCTBOM C 06beMoM po3upytouwein netnm 25 mka, ABYMSA KosioHkamu C-18 (4.6x250 mm) u
3N1EKTPOU3MEPUTESTbHBIM CAMOMULLYLLUM MPUOOPOM UAN 3N1EKTPOHHBIM MHTErpaTopom. AHaIMTUKY PEKOMEH-
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ZyeTcs NPOBECTU UCC/ief0BaHnsA Ha uMeloLLeiica cucteme BOXKX ¢ Lienblo ONTUMM3aLMKU YCOBUIA XpoMaTor-
padmpoBaHuns ANs peLleHns KOHKPETHOW aHanuTudeckoi 3agaun. OnTuMmusaumus Heobxoauma, no KpaiiHei
Mepe, ANA pasfeneHns akposienHa, aleToHa M NPonMoHOBOro anbaernaa.

NMpumeyvyaHne — N3roToBUTENN KONOHOK 06bIYHO NPUBOAAT PEKOMEHAALNMN NO ONTUMASIbHLIM YCMIOBUSIM pas3-
fenenns AH®T-Npon3BOAHbIX AN KOTOHOK C 06paLLeHHON’ ha3oii. 9TU pekoMeHAauUn MOryT UCK/T0YaTb HE06X0A4MMOCTb
MCNONb30BaHNA ABYX KOJOHOK 6e3 yXyAlleHus pasaeneHns Kap6oHUAbHbIX COeANHEHWIA.

Kapb6oHunbHble coefiiHeHns B npobe onpeaensoT Ka4eCTBEHHO U KOSIMYECTBEHHO NYTEM CPaBHEHUS KX
BPEMEHV YyAepXWBaHUS W MAOWAAWN NUKOB C aHa/IOTMYHBIMU MNoKasaTtensMu Ans 06pasuoB CpaBHEHWA
OH®-npousBoaHbIx. Popmanbaerng, anetanbaern, aleToH, NponMoHOBbLIN anbaerns, KPOTOHOBbIN anbje-
rmg, 6eHsanbaerng v o-, at, N-TONYWIOBbIe anbAervibl oONpeaensioT ¢ BbICOKOM CTENeHbi0 f0CTOBEPHOCTMU.
OnpegeneHne MacnsaHoro anbaernaa ABAAETCA MEeHee HafeXHbIM 1U3-3a ero COBMECTHOIO 3/1l0MPOBaHUsA C
n3o006yTupanbaerngoMm u MeTUN3TUIKETOHOM MPK YCTAaHOBJIEHHbIX BbILLE YC/TOBUSAX XpomartorpaumpoBaHus.
TunuyHas xpomartorpamma, nosyyeHHas ¢ BOXXX cuctemoli ¢ rpafneHTHbIM a/110MpoBaHneM, npusefeHa Ha
puUCyHke 7.

MaccoBylo KOHLEHTpauuio MHANBUAYaNbHbIX KAPOOHUNbHBIX COeAMHEHWI onpeaenatoT no 9.3.4.

[Hor
NaeHTndmkauma nukos
Homep CoepguHeHve MaccoBas KOHLeHTpauus. bk M
1 dopmanbaerug 1.140
2 AueTtanbperng 1.000
3 AxponewuH 1.000
4 AueToH 1.000
5 MponnoHoBbI anbaerng 1.000
6 KpoToHOBbI anbaerng 1.000
7 MacnsHblii anbgerng 1.000
8 BeHsanbpgerng 1.000
9 M3oBanepanbgerng 0.450
10 Banepanbpgerng 0.450
11 o-Tonywnosblii anbaerng 0.515
12 M-TonynwnoBblii anbgerng 0.505
13 n-Tonywnossblii anbgerng 0.510
14 FekcaHanb 1.000
15 2.5-AumeTnn6eHsanbaerng 0.510

PucyHok 7 — Mpumep xpomartorpaduyeckoro pasgeneHns JH®M-nponssBofHbiX 15 KapO6OHUNBbHBIX COefUHEHNIA
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10 BbluncneHne pesysbTatoB U3MEPEHNI

O6wwyto maccy aHanuta (AH®IM-n1pon3BogHOMO) AN KaxXAoM Npobbl BbIYMCASAIOT No hopmysie
md=ms— Tb. (3)

roe md — ckoppekTMpoBaHHas mMacca JH®M-Npon3BOAHOIO. U3BEYEHHOTO U3 KapTPUAXKaA, MKT;
MS— HecKOppeKTVpOoBaHHAas Macca KapTpuaxka ¢ npoGoii, MKr:

Tb— Macca aHanmTa B KapTpuaXe ¢ XO/I0CTOi Npo6oit, MK
Mb = Ab(cs<AAsld)Vbdb\ =)

A, — nnowagb nvka aHanuTa. 3/1l0MPOBAHHONO U3 KapTpuaka ¢ Npo6oii, yCNOBHbIE eANHULbI;
Ab — nnowaab Nvka aHanuTa. 3/1l0MPOBAHHOIO U3 KapTPUAXa C X0/10CTON NPO6OIA, yCNOBHbIE ANHULbI.
Asld— nnowaab nrka aHannTa B rpalyvpoBOYHOM PacTBOPE A1 exeHEeBHOW rpagynpoBKM, YCNOBHbIE
eNHNLbI:
csld — maccoBasi KOHLeHTpauus aHanuta B rpagyMpoBOYHOM pacTBOpe A5 eXeAHEeBHOW rpajyvpos-
KW. MKr/mi;
Vs — o06wwii 06bem anaTta, NoyYEeHHOro 418 KapTpuaxa ¢ npo6oli, mn;
Vb — o6wuii o6bem anwaTa, NosTy4EHHOTo AN KapTpuaxa ¢ Xono0cToi npoboit, M,
ds— koahchmumeHT pasbaBneHus aaarta nNpoobbi:
1. ecnu Npoby He pa3baBnANN NOBTOPHO;
ValVa, ecnn npoby pa36asnsim gis Toro, Ytobbl BEIXOAHONM CUTHA HAX04MCS B 06/1aCTU INHE-
HOCTW geTekTopa, rae Vd — o6bem nocne pasbasneHus, ma; Vn— anmkeoTa, UCnosibyemas npu
pasbaBneHuun, mn;
db— ko3adhhuumeHT pasbaBneHnsi XonocTol Npobbl, pasHbiii 1.0.

MaccoBy KOHLEHTpaLuo KapboHWUIbHOTO COeANHEHUS CA, HI/N. B NPO6e BbIYUCAAT No hopmyne
cn = rnd(MclMder)m 0/V m, 6)

roe Mc— monekynsipHas macca KapboHUNbLHOrO coeguHeHns (ans gopmansgernga pasHa 30);
Mdef — monekynspHasa macca AH®PIM-npoussogHoro (415 popmanbaernga pasHa 210);
Vm— o06wuii o6bem npobbl BO3gyxa 3aMKHYTOro nomMelleHusi, otobpaHHoi no 9.1, n.

NMpumeuaHune — He pekoMeHAYyeTCA NCNOMNb30BATbL MUNNMAPAHBIE U MANIMOHHbIE foNu. OfHaKko Ans yao6-
CTBA HEKOTOPbLIX NO/b30BaTesieli 06bEMHOE OTHOWEHME KAPBOHUMIBHOTO COEAUHEHUS CA B MUMIMAPAHbLIX 405X (pp6)
BbIUNCASIOT N0 popmyne

AaCAt 24*iMS <>
rae cAi— MaccoBas KOHUeHTpauusa kapboHMABbHOIO coeAnHeHna B Nnpobe, BbIYNCAEHHAA C UCNONb30BaHNeEM obbema
Bo3gyxa Vt. npusegeHHoro kK Temnepatype 25 ‘C u gasnennto 101.3 kMa. Hr/n:
24.4 — MONsApHbIA 06bEM MaeanbHOro rasa, NnpuBefEeHHbIN K TemnepaTtype 25 ‘C. HA/MMONb.

O6uwunit o6bem nNpobbl Bo3ayxa Vs, N. npuBefeHHbIl kK TemnepaTtype 25 ‘C n gasneHuto 101.3 kMa. BbIYUCAOT 10
topmyne

K « «yAyr0\3Kraa/ " &1, ]
rae pA— cpeaHee aTMOC(EpPHOE AaBNeHNe BHYTPU 3aMKHYTOrO NoMeleHus. kra;
L — cpegHss TemnepaTtypa oKpyxawlleii cpefbl B 3aMKHYTOM nomeleHum. "C.

Ecnn Heo6xo4MMO BbIpas3nTb COAEPXaHUe aHannTa B MUAJIMOHHbLIX J0NSX <M/H'1} npn cTaHAapTHbLIX YCN0BUAX
okpyxatoweli cpeabl (Temnepatype 25 4C n gasnenun 101.3 kMa) ana conoctaBnenns ¢ o6pasuamMmn cpaBHeHuUs, cocTas
KOTOPbIX YCTAHOBJIEH B TEX Xe BENNYMHAX, 0TOO6PaHHbIi 06bem He caefyeT NPUBOAUTL K CTAHAAPTHLIM YC/IOBUSAM.

11 Kputepun adpdeKTUBHOCTU M KOHTPO/Ib KAYecTBa pe3y/ibTaToB U3MepeHui

11.1 O6wme NonoxeHus
B HacTosiwem pasfesne yCTaHOB/IEHbl Mepbl, HEO6XoAVMble A1A 0b6ecnevYeHns KOHTPOs KayecTsa
pe3ynbTaToB U3MEpPEeHWiil, 1 PyKOBOACTBO MO COOTBETCTBUIO KpUTepusaM 3hEKTUBHOCTH, KOTOPbIE AO/MKHbI

6bITb BbINOJTHEHbI.
Monb3oBaTenb cTaHgapTa AO/MKEH BbINOMHATL TpeboBaHus NCO 9001, MCO 17025.
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11.2 CrtaHpapTHble pa6oune npouenypsbl

Monb3oBaTtenb cTaHAapTa AO/MKEH pa3paboTaTb cTaHAapTHble paboune npoueaypbl 415 CNeayrLwmx
BWAOB AeATebHOCTY B 1abopaTopun: c6opka, rpagympoBka U NnpuMeHeHne cnuctemsl 0Téopa npob ¢ ykasaHu-
€M M3roTOBUTENSA U MOAENN UCMNo/b3yeMOro 060pyoBaHuns; NOArOTOBKA, OYUCTKA, XpaHeHne 1 obpaboTka
peakT1BOB, UCMO/Ib3yEMbIX NpK 0TH6Oope npob, 1 cammnx Npob; cbopka, rpagynpoBKa 1 NPUMeHeHNe CUCTEMbI
B3)XX ¢ ykazaHMeM Mapku U MOAesiM NCNoIb3yeMoro o60py0BaHus; cnocob perucrpauun n o6paboTkun faH-
HbIX C yKa3aHueM UCMo/b3yeMbIX annapaTHbIX 1 NporpaMMHbIX cpeacTs OBM.

OnucaHune cTaHAapTHbIX pabounx npoueayp A0/HKHO BKOYaTb B CeOS MO3TanHble MHCTPYKLUU U ObiTb
[OCTYMHBIMUW 1 NOHATHLIMU /19 NepcoHana, paboTatwero B nabopatopun. CTaHaapTHble paboune npoueay-
pbl 40/DKHbI COOTBETCTBOBATH TPEOOBAHMSIM HACTOSILLEro cTaHgapTa.

11.3 3 dekTUBHOCTb CUCTEMBI BIXKX

AphekTUBHOCTL crucTeMbl BOXKX onpesensietcs apheKTUBHOCTLIO KOMOHKM N (YNCN0 TEOPEeTUUHECKUX
Tapesok), KOTOPYH BbIYMCASAT No hopmMye

N = 5.54(f,/w,2)2. ©)

rae tr— BpeMsi yAepXuBaHWs aHanuTa, c;
iv,,2 — LMPUHA NMKa N0 OAHOMY KOMMOHEHTY Ha MOJI0BUHE BbICOTHI, C.

O hEKTUBHOCTb KOMOHKN A0/KHA 6bITb He MeHee 5000 TeopeTnyYeCKNX Tapesiok.

OTHOCUTE/NIbHOE CTaHA4apTHOE OTK/IOHEHWE BbIXOAHOIO CUTHaMa Npu MOBTOPHbLIX KAXA04HEBHbLIX BBOAAX
npo6 B cuctemy BIXKX He fomKHO 6bITh 6onee i 10 % AN rpagyMpoBOYHbIX PACTBOPOB C MACCOBO KOHLIEH-
Tpauueli aHanuta He meHee 1 MKr/mi. MNpy MaccoBOW KOHLLEHTPAaLWN HEKOTOPbIX KAPOOHUBHBLIX COeANHEHW
He 60nee 0,5 MKr/M NPELM3NOHHOCTL MOBTOPHbLIX aHAIN30B MOXET yBeMUnTbLCA A0 20 %. MNpeunsmoHHOCTb
BPEMEHW yAepXuBaHus fo/mkHa 6biTb B npedenax t 7 % B N060W geHb NpOBeAEHUs aHann3a.

11.4 MNoTtepsa Npo6bl

MoTeps Npobbl HabnAaeTCa NpU NPeBbILEeHNN 4ONYCTUMOL HArpy3ku cop6eHTa uam eciim 06 beMHBbIN
pacxog npesbillaeT MakCMmMasibHO AONYCTUMbIN ANA NCNOMb3yeMOol cucTeMbl oT6opa npob. MoTepto Npobsl
MOXHO NpefoTBpaTUTb NyTeM YCTAHOBKM ABYX KApTPUAKe 15 oT6opa Npob, coeANHEHHbIX NocnegosaTe b-
HO, C mocneayoLnM aHaIM30M COAEPXKUMOr0 KakA0ro 13 HUX. NGO MyTem yCTaHOBKM ABYXCEKLMOHHOIO Kap-
TpUaxXa ¢ cop6eHToOM C nocneayowmm aHann3oM obenx cekunin. Ecnm KonmyecTso aHannta B pe3epBHON
cekunn 6onee 15 % konmyecTsa aHanuTa B OCHOBHOW CekuMW, fenaloT NpeAnosiokeHne 0 «NPOCKOKe» U
TOYHOCTb MOYYEHHbIX Pe3yNbTaToB NOABEPraloT COMHEHUIO.

12 Tpeym3noHHOCTb N HeornpeaesieHHOCTb

Tak e, Kak ¥ Npy aHann3e Apyrux CoeMHEHNA, Ha NPELU3NOHHOCTb U HeonpeaeleHHOCTb pesybTarta
onpefeneHus cogepxanus dhopManbiernia B Bo3gyxe 3aMKHYTbIX NMOMeLLeHWi BAMSIOT ABa hakTopa: BoC-
NPOM3BOAMMOCTb AHA/IMTUYECKON Npoueaypbl Y U3MEHEHWE BO BPEMEHMU COAepXaHusi aHa/inuTa B BO3AYXE.
CuuTaeTcs, UTo nocneaHuii hakTop UMeeT ropasao 6obliee BAUSHMUE, YEM NepPBbIi, X0TA TPYAHO KOMYecT-
BEHHO OLEHUTb B/IUSIHNE N3MEHEHNSI MHTEHCUBHOCTY WCTOUYHVKA U YC/TOBUIA BEHTUASILMN.

O6Lwasn UHhopMaLmMs 0 3HaYeHUAX NOrPeLIHOCTER, OTHOCALLUXCS K aHaNUTUYeckoi npoueaype, npuse-
[leHa B NpUIoXeHnn A.
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MpunoxeHne A
(cnpaBoyHOe)

MpPeun3noHHOCTb 1 HeonpeaeeHHOCTb

Bblna nposefeHa oueHKa MeTOAMKN, aHaNOrMYHOW MeTofuKe aHanusa, NpuBeAeHHOl B HacTofAWeEM cTaHaapTe.
Mpeun3noHHOCTb, OTHOCSLWAACA K aHaNMTUYeCKo npoueaype, 4oxHa 6biTb B npegenax r 10 % npu MaccoBO KOHLEH-
Tpauuun aHanuta He meHee 1 Mkr/mMn. MNpu MaccoBoli KOHUEeHTpauuu He 6onee 0.5 MKF/MN NPEYU3NOHHOCTb NPU NOBTOPHbIX
aHann3ax HeKOTOPblIX KAPOOHUbHbIX COEAUHEHNI A MOXET YyBeNnUnTbCs Ao 2S %.

B xofe Kpyrosbix ucnoitaHuii (14) — (16) 6bina npoBegeHa oLl eHka MeTofa C MICNONb30BaHUEM KapTpuAaXei ccnnm-
karenem (c paamepom yactuy oT 5510 105 MKM) c HAHeCEHHbIM IHD [, aHanorMYHOro meToay, yCTaHOB/IEHHOMY B HACTOS-
wem ctaHgapTe. Pe3ynbTaTbl NpOBefeHHON OLEHKN, NPUBEAEHHbIE HUXE, MOTYT 6blTb MCNONbL30BaHbI ANS OLEHUBAHUA
3¢ PEeKTUBHOCTM UCNONMb30BAHUA AAHHOTO MeTofa ANSA aHanm3a BO3AyXa 3aMKHYTbIX NMOMeLeHU.

[lBe pa3nunuyHble nabopatopun MCNoNbL30BaANUN KapTpUaXW gna nposegerHns 6onee 1500 nsmepeHunii cogepxaHuns
chopmanbaernga v A4pyrux Kap6oHUNbHbIX COEANHEHUI B aTMOC(EPHOM BO3AyXe B pamkax nporpammbl UCCrefo0BaHuUi,
nposogumoit B 14 ropopgax CLUA (15). (16). MpeunmsnoHHocTb 45 MNOBTOPHbIX BBOAOB rpajyvMpoOBOYHOro pacTBopa
AH®-nponsBoaHoro hopmanbaernaa Bcuctemy BOXXX B TeueHne 2 mec. BblpaxXeHHas Kak 0THOCUTE/IbHOE cTaHaapTHoe
OTKNOHeHue, cocTaBuna 0.85 %. Mo pe3ynbTaTtam TPeEXKPATHOTO aHanM3a Kaxaoin n3 12 naeHTUYHbIX P06 C KapTpuaxein c
HaHeCeHHbIM JH®T 661N NONYYeHbl 3HAYEHNA cofepxaHnsa doopmanbaernaa, KOTopblie CornacyTcs B npeAenax 0THOCK-
TENbHOTO CTaH4apPTHOro OTkNoHeHnsa 10.9 %.

B KpyroBblx UCNbITaHUAX NpUHUManu yyactue 16 na6opatopuii CLLA. KaHagbl v EBponbl. Mpu aTux ucnbliTaHuax 6oin
nposejeH aHanuni 250 kapTpuaxel ¢ XoNoCTbiMn Npob6ammn, Tpex Habopos No 30 kKapTPUAXEN C TpeMs 3HaYeHUssMu cogep-
XaHns BBOAUMbIX AH®P M -npon3BoAHbIX 1 13 cepuii kKapTpuaxei, 3KCMOHUPOBAHHbIX B CpeAe C BbIX/IOMHbIMW ra3amu aBTo-
Mo6unein (14) — (16). KapTpuaxm, cooTBeTcTByloWme TpeboBaHnam 4.2. 66111 NOATOTOB/IEHbl O4HON NnabopaTtopueli. Bce
npo6bl 6bInM cnyvyaliHblM 06pa3oM pacnpefeneHbl Mexay nabopaTopusaMu, yHacTBYHLWMUMN B KPYTOBbIX UCMbITAHUAX.
Pe3ynbTaTbl Kpyroeblx UcnblTaHnii 0606w eHbl 1 npuBefeHbl B Tabnuuye A.l.

MpumeyaHune — Bxoge KPyroBbix UCNbITAHUA HE NPUMeEHANACHL CTaHAapTU30BaHHAA MeTofMKa aHann3a MmeTo-
AoM BOXXX. YyacTHUKM MCNbITAHWA Ucnonb3oBanyu Te MEeTOAUKU, OCHOBaHHble Ha B3XKX. KOTOpble OHU UCNOMb3YIT Ha
npakTuke B cBOWX naboparopuax.

A6conoTHaA BEIMYMHA PA3HOCTU, BbIPAQXEHHON B NpoLeHTax, Mexay pe3ynbrtatamu ByxX cepuit usmepeHnuii (otéop
npo6 N3 04HOTO M TOrO Xe MecTa), NPOBEAEHHbIX MO UccneaoBaTenbCcKkoii nporpamme CLA B 1988 1., cocTtaBuna ansa op-
manbaernga 11.8 % {n = 405). ayetanbgernga — 14.5% (n = 386) nauyetoHa — 16.7% (n = 346) (15J. (16). B pe3synbTa-
Te aHanusa fAByx npo6, oTo6paHHbIX NpakTU4yeckn B OAHON TOuke B pamMKax JaHHOW NporpaMmbl Ha cofepxaHue
cdopmanbaernga apyroii nabopatopueil, oTHOCUTENbHOE CTaHAAPTHOE OTKNOHEeHMe cocTaBuno 0.07. koadppuymneHT Kop-
penauyun — 0.98. HeonpepeneHHocTb — MuHyc 0.05 ansa popmanbaernga (15). CooTBeTCTBYOWME 3HAYEHNA A4NA ale-
Tanbpernga coctasnnmn 0.12:0.95un muHyc 0.50. agnqa auetoHa — 0.15;0.95 nu muHyc 0,54 (16). AHanus kapTpuaxeii nocne
BBeAeHus B HUX fIH®T. npoBoanMbIii OfHOV Nnab6opaTopueil B TeyeHne roga, nokasas, 4To CPeHANA HeonpeeNeHHOCTb
coctaBuna 6.2% ansa popmanbgernga (n = 14) n 13.8% gnsa ayetanbaernga (n = 13). AHanus 30 kapTpugxei nocne see-
AeHna B HUX JH®T, npoBoAnMbI 0AHON Nna6opaTopueil B pamkax faHHO nporpamMbl, nokasas, YTo CpeAHsAs Heonpefje-
neHHocTb cocTaBunna 1.0 % (B AnanasoHe oT MUHyc 49 % go nnoc 28 %) ana popmanbaernga n 5.1 % (a gnanasoHe
OoT MUHYC 38 % A0 mMuHyc 39 %) Ans aueTanbgernga.

Ta6nuuya Al — Pe3synbTaTbl KPYroBbiX UCNbITAHUIA

MponvomoBbIii

Tun Npo6bl dopmanbaerug, Auetanbgerng anbaerna Bewsanbperng,
KapTpuaxu ¢ xonoctoi npo6oii;
anbgerng, Mkr 0.13 0.18 0.12 0.06
rsd. % 46 70 47 44
n 33 33 23 8
KapTpuax c npo6oi*+:
cTeneHb n3snevyeHus. % (rsd, %)
HVBKIAA 89.0 (6.02) 92.6(13.8) 106.7 (32.6) 114.7 (36,1)
cpeaHuii 97.2 (3.56) 97.8 (7.98) 100.9(13,2) 123.5(10.4)
BbICOKUIA 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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OkoHuyaHue Tabnuubl A.1

MponnokKoobX
Tun npo6bl dopmanbaerug AueTanbgerung anbaerng BcHaanbgerug
Mpo6bl B OKpyxXatouweii cpefe ¢ BbIX10M-
HbIMU rasamu aBTomMo6uneii:
anbaerng, mr 5,93 7.99 0.52 0.29
rsd. % 12.6 16.5 26.4 19.4
n 31 32 32 17

a' Huskunii, cpegHunii 1 BbICOKMUIA YPOBHU COfEPXaHWA BBEAEHHOTO a KapTpuax anbaernga coctaBnsanm npnénausu-
TenbHo 0.5; 5 1 10 MKF COOTBETCTBEHHO.

MprnmeyaHue — B unccnefoBaHNAX NpUHUManu yyactme 16 na6opatopuii. 3HaueHUs GbiAN NOMyYEHbl Ha
OCHOBe psAja laHHbIX NOC/e yAaNeHNsa U3 Hero pe3ko OT/IMYaloLUXCA 3HaUYeHNi.

O603HaueHNs, NpUHsATbIe a Tabnuue:
rsd — oTHOCUTeNbHOE CTaHfapTHOe OTK/IOHEeHMe.
N — YnCNO U3MepeHuii
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MpunoxeHune B
(cnpaBoyHOe)

Touku nnaeBneHnsa AHP-Npon3BOAHbIX KAPOOHUAbHbBIX COeANHEHWI

Ta6nuuya B.1— Touyku nnaBnenns AH®OI-npon3BoAHbIX KAPOOHWUIbHbBIX COeANHEHNI

HavmeHoBaHMe KapbOHUBHOTO coeAVHeHUs Touka nnaenexus AH®M-nponssogmoro (17J, "C
AueTanbgerng OT 152 fo 153(168.5 [181. 168(191)
AueToH OT 125 pgo 127 (128 [18]. 128(19])
BeHasanbgerng OT 240 pgo 242 (235 (19))
MacnsiHblit anbaerng, OT 119 pgo 120 (122 (19))
KpoToHOBbIW anbaerng, OT 191 go 192 (190 (19))
2.5-gumeTunbeH3anbaerng OT1 216.5 go 219.5
dopmanbgerng 166 (167 (18). 166 (19))
FekcaHanbperng Ot 106 go 107
M3oBanepanbaerng Ot 121.5 po 1235
MponnoHoBbI anbaerng OT 144 po 145(155 (19))
0-Tonynnosblil anbaerng OT 193 fo 194 (o1 193 go 194 (19))
«-TONynnoBbIn anbaerng 212(212(19))
n-Tonywnosblii anbaerng OT 234 po 236 (234 (19))
Banepanbaerug OT 108 go 108.5 (98 (19))
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MpunoxexHune C
(cnpaBouHoe)

CBefieHnsa 0 COOTBETCTBMWN HaUMOHallbHbIX cCTaHaapToB Poccuiickon degepaunn
CCbI/IOYHbIM MeXAyHapoAHbIM CTaHfapTam

Tab6bnunuya C.1

0O603Ha4eHne CCbITOYHOrO

O603HayYeHne N HaMMeHOBaH1e COOTBETCTBYIOLLETO HaLMOHANIbHOTO CTaHAapTa
MeX/yHapoAHOro cTaHaapTa

MCO 9001:2000 FOCT P NCO 9001—2001 CucTteMbl MeHeAXMeHTa KkayecTBa. TpeboBaHus

MCO 16000-1:2004 FOCT P MCO 16000-1—2007 Bo3ayx 3aMKHYTbIX nomeuieHunii. Yacte 1. OT60p
npo6. O6u e NonoxeHns

MCO 16000-2:2004 FOCT P NCO t6000-2—2007 Bo3ayXx 3aMKHYTbIX nomeleHunit. Yactb 2. OT60p
npo6 Ha cofgepxaHune popmanbgernga. OCHOBHbIe NONOXEHUA

MCO 16000-4:2004 FOCT P MCO 16000-4—2007 Bo3ayx 3aMKHYTbiX nomew,eHunii. YacTtb 4. Onpe-
neneHue hopmanbgernga. Metoa andysmoHHoro otéopa npob

NCO/M3K 17025:2005 FOCT P UCO/M3K 17025—2006 O6uwme Tpe60oBaHNA K KOMMNETEHTHOCTU UCMbI-
TaTesNbHbIX U KAaNMGPOBOYHbLIX nabopaTopuii

* COOTBETCTBYWOLW NI HALWOHANbHbBIA CTaHAapT OTCYTCTBYeT. [0 ero yTBEPXAEHUS PeKOMeHAyeTCsi UCMOob30-
BaTb NePeBO/ Ha PYCCKN A3bIK AHHOTO MeXAyHapoAHOro cTaHaapTa. MepeBoj AaHHOTO MeXAyHapoAHOro cTaHaapTa
HaxoauTcs a defgepanbHOM UHGPOPMALMOHHOM (DOHAE TEXHUUYECKUX PerfiaMeHToB U cTaHAapToB.
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