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Mpeancnoeue

Llenun, ocHOBHbIE NPUHLMMNBI U1 OCHOBHON NOpsSAoK NpoBedeHUst paboT Mo MeXrocyaapCTBEHHOW CTaH-
Aaptusaumm yctaHosnensl B FTOCT 1.0—2015 «MexrocygapcTeeHHas cuctema ctangaptusaumi. OCHOBHbIE
nonoxenuna» n FOCT 1.2—2015 «MexrocyaapcTBeHHas cuctema ctaHgapTusauun. CtaHgapThl MeXrocy-
AapcTBeHHble, NpaBunia U pekoMeHaaunm No MexrocyaapcTBeHHON cTandapTusaumm. Mpasuna paspaboTtku,
NPUHATUSA, OBHOBNEHNS U OTMEHbIY.

CBefieHUs o cTaHpapTe

1 MOArOTOBNEH OTKpbIThIM  akuuoHepHbIM 0bLecTBOM  «HayvHo-uccneaoBaTenbCkui  LeHTp
KOHTPOIS U AUArHOCTUKN TexHnyeckux cuctem» (AO «HWL KO ») Ha ocHoBe cobcTBEeHHOro Nnepesoaa Ha pyc-
CKWI A3bIK aHTOA3LIYHON BepCUn MexayHapoaHoro ctaHaapTa, ykasaHHoro B nyHkTe 5

2 BHECEH ®epnepanbHbIM areHTCTBOM Mo TEXHUYECKOMY PEryiMpoBaHuie 1 MeTponorm

3 NPUHAT MexrocyaapCTBEHHbBIM COBETOM MO CTaHO4ApTU3aUuM, MeTPonorMM U cepTudukaumn
(npoTokon oT 22 HosiBpsa 2016 1. Ne 93-M)

3a npuHaATUE Nporonocosanu:

KpaTkoe HaumeHoBaHue cTpaHbl Kop cTpaHbl CokpallieHHOe HaMMEHOBAHWE HAUMOHANBbHOTO OpraHa

no MK (MCO 3166) 004—97 no MK (MCO 3166) 004—97 no craHpapTM3auuu

ApmeHus AM MwuHakoHomuku Pecnybnuku Apmenuns

Benapycb BY loccranpapt Pecny6nvku Benapycb

[pyauns GE IpyacraHpgapt

Kupmawns KG KbipreiactaHgapT

Pocens RU Poccranpapr

TapxvkncTaH TJ TapxukctaHgapt

4 lMpukasom PegepanbHOro areHTCTBa Mo TEXHUYECKOMY PerynupoBaHuto u meTposorum ot 9 coespans
2017 r. Ne 37-cT MexrocygapcTeeHHblin ctaHaapt FOCT ISO 16000-3—2016 BBeaeH B AeCTBUE B KaUeCcTBe
HauuoHaneHoro ctaHgapta Poccuickon Peaepaumm ¢ 1 aekabps 2017 .

5 Hacroswunin cTaHaapT uaeHTu4eH mexayHapogHomy ctaHgapTy ISO 16000-3:2011 «Bo3ayx 3aMkHy-
ThIX NoMeLLeHWiA. HYacTb 3. OnpeageneHve cogepxaHua coopManbaersaa u apyrux kapboHUNbHbIX COeaUHEHWI
B BO3JyXe 3aMKHYTbIX MOMELLEHUIA N B BO3AyXe ucnbiTaTenbHon kaMepbl. MeToa akTueHoro otéopa npo6»
(«Indoor air — Part 3. Determination of formaldehyde and other carbonyl compounds in indoor air and test
chamber air — Active sampling method», IDT).

MexxayHapoaHblin cTaHaapT paspaboTtaH nogkoMuteTom ISO/TC 146/SC 6 «Bo3ayx 3aMKHYThIX NOMelLLe-
HW» TexHUYeckoro komuTeTa no ctaHaapTusaunmn ISO/TC 146 «KavecTBo Bo3ayxa» MexayHapoaHo! opraHu-
3auuu no ctaHaaptusauuu (ISO).

OdmumansHble sK3eMNNsapbl MeXayHapoaHOro ctaHgapTa, Ha OCHOBE KOTOPOro NOAroTOBMEH HacTos-
LM MeXrocyAapCTBEHHbIA CTaHAapT, U MeXayHapoaHbIX CTaHAapPTOB, HA KOTOPbIE AaHbl CCbINKK, UMEDTCA
B PegeparnibHOM areHTCTBE MO TEXHUYECKOMY PEryMpOBaHUIO U METPONOMUN.

CBefleHns1 0 COOTBETCTBUM CChINIOYHBIX MEXAYHapPOAHbLIX CTaHAAPTOB MEXrocyAapcTBEHHLIM cTaHAap-
Tam npuBeAeHbl B AONOMHUTENbHOM npunoxeHu A

6 BBE[EH BINEPBLIE

UHpopmayusi 06 usMeHeHUsIX K HacmosileMy cmaHdapmy nybriukyemcs e exe200HOM UHOpMaUUOH-
HoM yka3amerie « HayuoHanbHble crmaH0apmbi», a meKcm U3MeHeHUU U rornpagok — 8 eXXeMeCsI4HOM UHGhop-
MayuoHHOM ykazamerie «HauyuoHarnbsHblie cmaHdapmel». B criydae nepecmompa (3ameHbl) Uil OMMeHb!
Hacmosiwezo cmarOapma coomeemcmesyoujee ysedomieHue b6ydem ornybruUKo8aHO & eXeMeCSYHOM
UHGPOpMaUUOHHOM yKa3amerie «HauyuoHanbsHble cmaHOapmei». Coomeemcemayiowast UHhopMmauyusi, yee-
domrieHue U meKcmbl makxe pasmMeuaromces 8 UHhopMaytoHHOU cucmeme obLezo nonb308aHust — Ha oghu-
yuanbHom calime ®edepalibHO20 a2eHMcmea 10 MexXHUYeCKoOMy peayfiuposaHuio U Memporio2uu 8 cemu
UnmepHem (www.gost.ru)

© CtangapTtuHopopm, 2017

B Poccuiickoit deiepaunn HacTOSLLMIA CTaHAaPT He MOXeT BbITb MOMHOCTLIO UMM YaCTUYHO BOCNPOU3Be-
OeH, TUpaXXnpoBaH U pacnpocTpaHeH B kavyecTBe oduunanbHoro usgaHusa 6es paspeweHus ®eaepanbHoOro
areHTCTBa NO TEXHUYECKOMY perynmpoBaHUio U METPOorum
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BBeaeHue

Hacrtoswuii ctaHaapT npegHasHaveH ANA UCMONb30BaHUA NPU aHanuse Bo3ayxa 3amKHYThIX noMelle-
HUI npu ot6ope npo6 cornacHo ISO 16000-2. CtaHaapT NPUMEHSAIIOT NpU onpeaeneHnn coaepXaHua
dopmanbgeruaa u gpyrux kapboHUNbHbIX coeauHeHnin. CTaHaapT Gbin NpoBepeH B oTHOLEHUNU 14 anbaeru-
DoB 1 KeToHOB. Popmanbaerua npeactasnaet cobon npocTelwee kKapboHNNbHOe coeguHeHWe, CocTosILLee U3
0fHOro aToma yrnepoaa, 0qHoro atoma kucnopoaa v Byx atomos Bogopoaa. B uuctom Buage B MOHOMONEKy-
NAPHOM COCTOAHUWN 3TO 6ECLBETHDLIN, C PE3KUM 3anaxoM, XMMUYECKN aKTUBHBIN ra3. dopManbaeria npumeHs-
0T NpY Npou3BoAcTBe kapbamuaodopmManbaeraHbIX NOAMMepPOoB, Knees U U30NSALMOHHBIX NeHOMaTepuarnos.
OCHOBHBIM UCTOMHUKOM cbopManbaeryaa B BO3ayxe 3aMKHYTbIX NOMELLEeHNA ABNSAETCA BbiAeNneHue apesec-
HO-CTPY>KEYHBIMU NAUTAMN U U3ONSALIMOHHBIMU MaTepuanamm, MPUMEHAEMbIMU NPU CTPOUTENLCTBE.

OT160p Npob ans onpeaeneHns cogepxaHua opmanbaersaa npoBoaAT NyTEM NPOKayKu BO3ayxayepes
XUMUYECKUN aKTUBHYIO Cpeay, 4To MpuBoauT k 06pasoBaHnio NPOUM3BOAHOMO C MEHbLUIMM AaBlieHUeM napa, KoTo-
poe achpekTuBHEE YaEpXMBaeTCs B N(pobooTOOPHOM yCTPOCTBE M NpeanoYTuTensHee Ans aHanuaa. B HacTto-
AllemM craHgapTe ycTaHoBneHa MeToauka onpegeneHua dopManbgersga U Apyrux Kapb6oHMIbHBIX
coeAnHeHUi, B OCHOBE KOTOPOW NIEXUT peakumns 3TUX CoeAUHEHUN € 2,4-AUHUTPOodeHUNrMapasuHOM, HaHeCeH-
HbIM Ha COpbeHT, ANs NpeBpaLLeHNs UX B COOTBETCTBYIOLLME MMAPa30OHbl, KOTOPLIE MOTYT ObITb U3BMEYEHbI, a UX
cofiepKaHue U3MepeHo C BbICOKON YyBCTBUTENLHOCTLIO, MPELU3NOHHOCTBLIO U TOYHOCTLIO. MeToauky, npuse-
AeHHY!0 B HacTosILLEeM CTaHAapTe, Takke NPUMEHAIIOT ANA onpeaeneHnust Apyrux kapboHUNbHBIX CoeaUHEHUN,
BbIJENAEMbIX B BO3yX pacTBOPUTESIAMU, CBA3YIOLLIMMN MaTepuanamm, KOCMeTUYEeCKUMN CpeacTBaMu U Apyru-
MU UCTOYHUKaMM.

B ocHoBe meToaukn oT6opa npob, npuBeAeHHO B HacTosALeM cTaHaapTe, nexut metoa TO-11A[12].

Mpy npumeHeHM MeTOANKN, YCTAHOBNEHHOW B HACTOALEM cTaHaapTe, cneayeT yYuTbIBaTh, YTO op-
manbaerua U Hekotopble apyrve kapboHUnNbHbIe coeguHEeHNUA ABMAIOTCS BbICOKOTOKCUYHBIMU BeLLlecTBaMMU
[15]).

MoapobHble MeToauku naMmepeHua NIOC Tawke npusegeHbl B 1ISO 16017-1 [7], 1ISO 16017-2 [8] u
ISO 12219 [2]—[6].
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M E XTTOGCY.OAPG CTHBEUHTHUB # CTAHDIAAPT

BO3AYX 3AMKHYTbIX MOMELLEHUA
YacTtb 3

OnpegeneHue coaepxxaHua chopManbgeruga u gpyrux kKap6oHUNbLHbLIX COeAUHEHUN B BO3ayXe
3aMKHYTbIX NOMeLleHU U B BO3gyXe UCNbITaTenbHoW kaMepbl. MeToa akTuBHoro ot6opa npo6

Indoor air. Part 3. Determination of formaldehyde and other carbonyl compounds in indoor air and test chamber air.
Active sampling method

DaTta BBeaeHna — 2017—12—01

NMPEAYNPEXOEHUE — INuua, npuMeHsilowwne HacTOAWMUIN CTaH[APT, [OMKHbI ObITb O3HakoMIe-
Hbl co cTaHAapTHOW NabopaTopHo NpakTUkoi. B HacTosiLeM cTaHAapTe He NpuBeAeHbl Bce TpeGoBa-
Hus Ge3onacHocTU, KOTopble cneayeT cobnoaaTe NpyU ero NpuMeHeHuu. NMonb3oBaTenb HacTosLWEro
cTaHAapTa HeceT OTBETCTBEHHOCTL 3a pa3paboTKy COOTBEeTCTBYIOLMX Mep 6e30nacHOCTU U OXpPaHbl
300pOBbA C y4eTOM Tpe6oBaHUIN 3aKkoHOAaTeNbHbIX aKTOB.

1 O6nacTb NpUMMeHeHus

Hacrosawmwii ctaHgapT yctaHasnMeaeT MeTod onpegenerHus dopmansaeruga (HCHO) u apyrux kap6o-
HUMbHBLIX coeaMHEHWI (anbaerngos 1 keToHoBs)!) B Boaayxe. MeToa, NnpuMeHsieMblid Ans onpeaeneHus dop-
manbaeruaa, nocne COoTBETCTBYOLLE A MOgUMDNKALMM UCMIONB3YIOT A1 Ae TEKTUPOBAHUA U KONMYECTBEHHOTO
onpeneneHna 12 Apyrux apomatuyeckux, a Takke HacbllEeHHbIX U HeHaChIWEeHHbIX anudaTnyecknx kapbo-
HUNbHBIX coeanHeHUA. MeToa NpuMeHsilOT Ans onpeaeneHus dopManbaernga M Apyrux kapGoHUMbHBIX
coe/IMHEHWA B AnanasoHe 3Ha4YeHWA MaccoBOW KOHLieHTpauuu npubnuantensHo oT 1 Mkr/M3 ao 1 mrims.
C nomolubio MeToda, NIPUBEAEHHOTO B CTaHAapTe, NOMyYarT yecpeaHeHHYo no BpemMeHun npoby. MeToa MoxeT
6bITb UCMONb30BaH Kak Npy AOMrocpoyHoM (oT 1 4o 24 4), Tak U Npy KpaTKocpouHoM (0T 5 go 60 MuH) oT6ope
npo6 Bo3ayxa Ans onpeaeneHns coaepXaHus B Hem chopmanbaervaa.

HacTodqwuit ctTaHaapT ycTaHaBnMBaeT MeToauky oTéopa U aHanusa npo6 Bosayxa Ansa onpeaeneHuns
cofiepxaHus B Hem hopmanbaernaa v Apyrux kapboHUNsHbIX CoeANHEHUIA MyTeM ynasnmBaHus UX U3 Bo3ayxa
C MOMOLLIbIO KAPTPUIPKEN, C HaHeCeHHbIM 2,4-auHnUTpodeHnnruapasuHom (AH®IN) n nocneayowmm aHanMsom
MEeTOA0M BbICOKO3(phEKTUBHOMN XKUAKOCTHON XpomaTorpadun (BAXKX) ¢ ynbTpadmoneToBbiM (YP) aeTekTo-
pom [12], [16].

1) B HacTosiem cTaHgapTe npueeaeHbl PacnpoCTPaHEHHbIE HA3BaHWsI COEAMHEHNI BMECTO HauMeHOBaHWiA Mo
HomeHknaType MIOTAK, npueeaeHHbIx B ckobkax:

auertanbgervg (3taHann); cdhopmanbgerma (MetaHarnb); 0 -TONYWUIOBbLIV anbaerna
(2-metun6ensanbaermvpa)
aueToH (NponaH-2-ox); n3oBanepuaHoBbIN anbaerna M-TONYWNoOBbIN anbAerng
(3-meTunbyTanano); (4-meTunbensanbgervg);
macnsHbii anbaerng (6yranans) NPONWUOHOBbLIV anbaerng Banepanbaemy (NeHTaHanb)
(nponaxarns);
KanpoHOBbLIN anbgerng (rekcaHanb) M-TONYWNOBbLIV anbaerng

(3-meTunGeHsanbaerna);

WU3apanne ochmynanbHoe
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MeToa, npvBeAeHHbIA B HacTosILLEM CTaHAapTe, NPUMEHAIOT ANS onpeAeneHus cneayrwmnx kap6o-
HUNbHBIX COeANHEHWIA:

auetanbgerng 2,5-qumeTun6eH3anbaerva M-TONYWNOBLIA anbaerua,
aueToH cdopmanbaerua O-TONYWUNOBLIN anbaerug
6eHzanbaerna u3oBanepuaHoBLIN anbaerua N-TONyWrnoBbIA anbaerus
MacnsiHbI anbaerng NPONUOHOBLIN anbaerng Banepansaerva
rekcaHanb

2 HopmaTuBHbIe CCbINKN

B HacTosleM cTaHaapTe UCMoNb30BaHa HOPMaTUBHASA cebifika Ha cneayowWniA cTaHaapT:
ISO/IEC 17025, General requirements for the competence of testing and calibration laboratories
(Obwme TpeboBaHUA K KOMMETEHTHOCTU UCNIbITATENbHBIX U KANMOPOBOYHLIX NaGopaTopuin)

3 CywHocTb MeTOoAa

MeTog, ycTaHOBMEHHbIN B HAacTosILEeM cTaHAApTe, BKoYaeT NpokavyMBaHue BO3ayxa Yepes KapTpuax,
coaepXaLlLuii cunukarenb ¢ HaHeceHHbIM JH®I. MeToa ocHoBaH Ha cneLuduieckoi peakuum kapboHUNbHOM
rpynnbl aHanusupyemMoro coeguHerus ¢ AH®T B npucyTcTBUM KUCNOTHI, ¢ 06paszoBaHUem cTabunbHbIX NPon3-
BOAHBIX (CM. pucyHok 1). cxogHble anbaernael U keToHel onpegensiioT no ux AH®M-npoussogHbEIM MeTOoAOM
B3XXX ¢ ucnonb3oBaHnem Y getektopa unu getekropa Ha ocHoBe AMoaHOoN MaTpuubl. pyrue kap6oHWUNb-
Hble coeguHeHUs MoryT BbITb onpeaeneHbl ykazaHHbIMA METOAaMN AeTEKTUPOBaHUA cornacHo 9.3.5.

HacToawmin ctaHaapT cogepXuT ykasaHusl No NoAroToBke kapTpuaxen Aona otéopa npob Ha ocHoBe
CEepUAHO BbINyCKaeMbIX KapTpumpken Ana xpomatorpacdun, cogepkalimx cunukarenb, nyteM BBedeHUS B
Kaxablin kapTpuaxk nogkucrieHHoro H®I. PekomeHayeTCAa NPUMEHATL CEPUNHO BhIMyCKaeMble KapTpUpKy,
copepxalime cunukaresnib ¢ HaHeceHHbIM JH®IT, nockonbky oHn 6onee yHUpUUMPOBaHBI U UMEIOT HU3KUIA
YypOBeHb XOMOCThIX NokasaHuin. OgHako nepe Ucnonb3osaHneM Heob6XoAMMO NPOBEPUTL UX HA COOTBETCTBUE
TpeboBaHWUAM HacTosiWero cTaHaapTa. ApyrMm npenmyLecTBoM CepUIHO BbiMycKaeMbiX KapTpumKen siBnsieT-
Csl TO, YUTO OHMW codepxaT cunukarenb ¢ 6OMbWMM Pa3MepoM YacTuL, YTO NPUBOAUT K MEHbLUEMY NaaeHuo
JaBreHnst Bosgyxa B KapTpuaxke. Takne kapTpumku ¢ HebonbWUM NageHMemM AaBneHUs MOryT okasaTbesl
nonesHbIMM ans otéopa npob Bo3dyxa B 30HE AbIXaHUS C MOMOLLbID HACOCOB, paboTalowmx OT aneMeHTa
nUTaHus.

NO, NO,
R| Rl
\ HY \
C=0+H,;N—HN NO, — C=N—HN NO, + H,0
/ /
R R
KapGoHunbHoe  2,4-auHUTpOdeHMnrMapasvH AH®I-npoussoaHoe
coeiMHeHve (AHor)
(anbgerva
VI KETOH)

R, R'— H, ankunebHas rpynna, apomaTtuyeckas rpynna

PucyHok 1 — Cxema peakuum kap6oHUNbHbIX coegnHennin ¢ AHOT

4 OrpaHMYeHUs U MellarLwWwme BelecTBa

4.1 O6wme nonoxeHus

Pacxog npu npoBedeHun ot6opa Npob, ycTaHOBMNEHHLIA B HACTOSALEM cTaHAapTe, NoATBepxXAeH npu
ckopocTu oTbopa npob He Bonee 1,5 n/MuH. [laHHOE orpaHuyYeHne pacxoaa 06 bACHAETCA BLICOKUM NageHnem
Aasnexus (6onee 8 kMa npu pacxoae 1,0 n/MUH) Yepe3 NOAroTOBEHHbIA NOSb30BaTENEM KapTPUIK C CUNUKa-
reriem, pasmep 4YacTuL, KOTOPOro cocTaBnsieT AnanasoH oT 55 Ao 105 MkM. Takue kapTpuaK1M He COBMECTUMBI C
Hacocamu, paboTaoLWUMN OT 3MIEMeHTa NMUTaHKS 1 UCTIoNb3yeMbiMK Anst oT6opa nNpob Bo3Ayxa B 30He AblXa-
HUS (HanpuMmep, Ans uenen obecneyeHns NPOMbILLNEHHOA TMIUEHE!).

2
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Ona ot6opa 1 aHanusa Npo6 Bo3ayxa v onpeaeneHns B HUX cogepxaHust chopmansiernga npuMeHsoT
meToauKy oTbopa Ha TBepabld copbeHT. MewaolwmmMmn BelecTBaMu B 3TOM MeTO[e CUMTAlT HeKoTopble
n3omepbl anbaernaoB UM KETOHOB, KOTOPbIE HEBO3MOXHO pasaenuTb ¢ noMoLubio BOXKX npu aHanuse apyrix
anbAerMaos U KeTOHOB. MellarLWwMMUY BelllecTBaMU Takke ABNAKTCA OpraHUYeckue coeuHeHUs1, UMetoLLIMe
Takoe e BpeMs yaepKuBaHuUA 1 3Ha4YUTeNbHOE NnormnoLeHue Nnpu anvuHe BonHbl 360 HM, kak n IH®IM-npoussoa-
Hoe chopManbaeruaa. BnusiHme Mewwatowmx BeLLECTB MOXHO YCTPaHUTb NyTeM U3MEHEHWUs! yCITOBUIA pasaene-
HUA (HanpUMep, ¢ UCNoMNb3oBaHWeM Apyrux konoHok BOXKX unu nsmereHuns coctasa noasuxHoM dasbl).

YacTo Bo3HuKaeT npobnema sarpsisHeHus JHPI dopmanbaerngom. B tTakux cnyvasx JHOI ounwaiot
nyTeM MHOTOKpPAaTHOM NepekpucTansivsaLmum U3 aLeToHuTpuna, ynctoro B YO obnactu cnekrpa. MNepekpucran-
nusaumio nposogAT npu Temnepatype o1 40 °C 4o 60 °C nyTeM MeaneHHOro BeiNnapusaHusi pacTBopUTena Ans
MoNy4YeHnss KpUcTanioB MakcuManbHoro pasmepa. CogepxaHue npuMeceint KapBOHUNMbHLIX coeguHe-
Huii B AH®I npeasaputensHo onpeaenstior metogoM BIXKX, n oHo aomkHO 6biTe He Gonee 0,15 Mkr Ha
KapTpuax.

KapTpumku ans otbopa npob ¢ HaHeceHHbIM [IHOI He cnedyeT noasepraTb BO3ASUCTBUIO NPAMBIX
CONMHEeYHbIX fyyeit Bo usbexaHune nossneHus nobouHbIX nukoBs [17].

[laHHy0 MeTOAMKY He UCMOMNb3YIOT Arsl TOYHOTO KOSIMYECTBEHHOMo onpeaeneHns akponeuHa u KpoToHo-
BOro anbgervga. HetouHble peaynbTaThl KOSIMYECTBEHHOrO onpeaeneHusl 3TMX coeAnHeHUn MoryT BbiTb
06yCnoBeHbl NOABNEHNEM HECKONBbKUX NMMKOB UX MPOU3BOAHBLIX 1 HECTabUNbHOCTBLIO OTHOLWEHWUIA NKOB [18].

Ouokenp asota (NO,) BcTynaet B peakuuto ¢ JH®I. Beicokoe coaepxaHue NO, (Hanpumep, npu ©cnonb-
30BaHMM rasoBbIX MIIUT) MOXET NPUBECTU K MOSIBNEHUIO NPO6NeM, 3aKnN0YaOLWNXCA B TOM, YTO BPEMSA YAEPXU-
BaHua ero [JH®IM-npou3BogHOrO MOXeT coBNacTb CO BpemeHeM yaepxusanua [OH®IM-npoussogHoro
dhopmanbaernga B 3aBMCUMOCTU OT KONoHkU BOXKX n napameTtpos ananusa [13], [14], [19].

4.2 Mewarollee BNUsiHNE O30Ha

CnepyeT npeanpuH1MaTh creuuanbHble Mepbl, ecniv B 30He oTbopa Npob oXxnaaeTca BLICOKUIA YPOBEHb
coaepkaHus 030Ha B BO3ayXxe (Hanpumep, oT ohUCHOM KONMMPOBanNbHON TeXHUKK). Hanu4ue o3oHa npuBoauT K
3aHWKeHWo pesynbTaTa onpeaeneHns CoaepKaHusa aHannsmpyeMblx BeLWecTB, Tak Kak B KapTpuapke OH BCTY-
naet B peakuuto kak ¢ AHPI, Tak 1 ¢ ero npoussogHbIMy (rugpasoHamu) [20]. CTeneHb Mewwatowero BANAHUA
3aBUCUT OT UBMEHEHWI COAEePXKaHWs 030Ha 1 KapOOHWITbHBIX COeUHEHWI BO BPEMEHMU, a Takxke OT NPOAOITKU-
TenbHocTu oT6opa nNpob. OTpuuatensHoe MellatoLlee BrMsiHAE 030Ha HabnoAanock gaxe NpuU 3Ha4YEeHUAX
MaccoBOM KOHLeHTpaLuum cdopManegersga n 03oHa, COOTBETCTBYHOLLMX YUCTOMY aTMOCchepHOMY BO3AYXY
(2 n 80 mkr/m3 cooTBeTCTBEHHO) [19]. B X04€ aHanmnsa o NpUCyTCTBUM 030Ha B NPo6Ge MOXHO CyauTb No NosiB-
MEHUI0 HOBbIX COeAVHEHUN, BPeMsl yOAEPXKMBaHUS KOTOPbIX MeHbLUe BPEMEHW YAEPXUBaHUA rnapasoHa
dopmanbaernaa. Ha pucyHke 2 npuseaeHbl NpUMepbl XpoMmaTorpaMmmel Bo3ayxa, oboraweHHoro chopmans-
Aernaom, ¢ 030HoM 1 6e3 030Ha.

Haunbonee npocTbIM peleHnemM A4 yMeHbLUIeHUsI MeLUaloLLero BNMAHWUA 030Ha ABMAETCA ero yaaneHue
[0 TOro, Kak oToMpaeMblii BO34yX AOCTUTHET KapTpumka. OTo MOXeT ObiTb 06ecneveHo ¢ NOMOLLLI0 030HOBOW
MOBYLLUKN UK ckpybbepa Ans yaaneHust 03oHa, yCTaHOBMNEHHOro nepea kapTpuaxem. Acnonb3ayoT cepunHo
BbIMycKaeMble 030HOBbIE JTOBYLLUKM U ckpybbepbl. Takke 030HOBYHO JTOBYLLUKY MOXHO WU3rOTOBUTbL U3 MEeHOW
TPYyOKM ANWHOM 1 M, BHelwHUM anameTpom 0,64 cM 1 BHYTpeHHUM auameTpom 0,46 cM, KOTOPYIO 3anoSHAIOT
HacblLLeHHBbIM BOAHBIM PAaCTBOPOM MOAMAA Kanusi, OCTaBMsAT Ha HECKOMbKO MUHYT (Hanpumep, 5 MUH), 3aTem
pPacTBOP CNMBAKOT U TPYOKY BLICYLUMBAIOT B MOTOKE YACTOrO BO34yXa UK a3oTa B Te4eHue npubnnsutensHo 14.
MponyckHasi cnocoBHOCTL TaKoro yCTPOWCTBA AN yAaneHUsl 030Ha cocTaBnAeT NpubnusnuTensHo 200 mkr/m3
B Yac. AHanuaupyemble anbaeruabl (hbopmanbaerna, auetanbaerua, NponroHoBbIN anbaerua, beHsansaerua
W r-TONYWNOBLIN anbaerna), BBeAeHHbIe B NOTOK 0TOMpaeMoro Bo3gyxa B AUHaMUYECKOM peXxume, Mpoxoansm
Yepes O30HOBYHO NMOBYLUKY NpakTudeckn 6e3 notepb [21]. CepuitHO BbiNyckaeMble 030HOBbIE CKpybbepbl,
npeactaenaowme cobol KapTpUMK, 3anoSIHEHHBLIA rpaHyNMpPoBaHHLIM MoAMAOM Kanusi maccon ot 300
Ao 500 mr, Takke asnsaTca aeKTMBHLIMA AN yaaneHust 03oHa [22].
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A — oTHocuTenbHoe nornolyeHune; t — BpeMs; A — ¢ 030HOM; B — Ge3 o3oHa
1 — HeuaBecTHoe coeauHeHue; 2 — [IHOT; 3 — chopmanbaerna; 4 — auetanbgerua

PucyHok 2 — lNpuMepbl xpomaTorpamm ans oopMarnbgeraa B noToke BO3ayxa ¢ 030HOM U 6e3 03oHa

5 TpeboBaHusa 6esonacHOCTU

5.1 OHO®I aBnsieTcs B3pbIBOONACHBIM B CYXOM COCTOSIHUM, NO3TOMY C HUM cneayeT obpawaTtbes ¢ 0co-
6o octopoxHoCTbI0. OH Taloke AIBNSETCA TOKCUYHBLIM BELLECTBOM (NonyneTtanbHas A03a Npyu NpoBepke Ha
kpbicax LDy, = 654 Mr/kr), nposiBnsieT MyTareHHoe AeicTBUE NPy NPOBEEHNM HEKOTOPbIX ONbITOB U ABMAETCA
pasgpaxuTenemM ans rnas u Koxu.

5.2 XnopHas KucrnoTa MaccoBoi aonen MeHee 68 % aBnseTcs cTabunbHON U HE OKMCNAETCA NPU KOM-
HaTHoM TemnepaTtype. OgHako OHa nerko noagsepraerca Aervaparauun npu temnepatype 6onee 160 °C, uto
MOXET NPUBECTHU K B3pbIBY NPKU €€ KOHTaKTe CO cnupTamm, ApeBEeCUHOMN, LIENITI0No30M U APYrMMW OKUCIISEMbIMU
maTtepuanamu. Ee cnegyeT XpaH1Tb B NPOXIIafHOM CyXOM MECTE U UCTOSb30BaThb C 0CO60I OCTOPOXHOCTLIO
TOSbKO B BbITSXKHOM LIKady.

6 O6opynosaHue

Kpome o6b14HOro nabopartopHoro o6opyaoBaHus, MCNONb3YOT CrieAyioLLyto annaparypy.
6.1 OT60p Npo6

6.1.1 KapTtpumk ans ot6opa npob, 3anonHeHHbI cunukareneM ¢ HaHeceHHbim HPI, noarotoBneHHk.IN
B COOTBETCTBUM C pa3aenoM 8 unm CepuinHo BbINyCKaeMbIi.

KapTpumk aormkeH cogepxaTb He MeHee 350 Mr cunukarens, a MaccoBasi 0N HAHECEHHOTO Ha Hero
OH®I ponxHa 6b1Tb He MeHee 0,29 %. OTHoLweHe anameTpa Cnosi cunuKarens K ero TonLyHe A0MMKHO ObiTb
He bonee 1:1. JonycTumas Harpyaka KapTpuaka Ans onpefeneHys oopmanbaervaa oonkHa 6biTb He MeHee
75 mkr, a adppekTMBHOCTE ynasnueaHua — He meHee 95 % npu pacxope Bosayxa 1,5 n/muH. CepuiiHo
BbIMyCKaIOT KapTpuaxu ans otéopa npob ¢ HU3KMMN YPOBHAMM XONOCTbIX MOKa3aHWM U BbICOKUMW XapaKTe-
PUCTUKaMU.
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Mpumeyanune—Ipu pacxoge Bo3gyxa 1,5 n/MH Habnoaanock, YT NageHWe AaBnNeHusi B NogroTOBNEHHOM
norb3oBaTenem Kaptpuaxe npuonuantensHo paeHo 19 kMa. HekoTopble cepuitHo BbINycKaeMble KapTpuakK ¢ Npegeapu-
TenbHO HaHeceHHbIM [HPI xapakTepuayoTcs MeHbLUUM NageHnem AaBleHus), YTo No3BoNsIeT UCNonb3oBaTh ANsi oT6opa
npo6 B 30He AblXaHUsi HACcOChI, paboTaloLme OT anemMeHTa NMTaHus.

6.1.2 Hacoc ans ot6opa npob Bo3ayxa, obecneynsatoLniA TOHHBIN U NPeLU3NOHHBIN pacxod B Avana-
30He 1,0—1,5 n/MuH.

6.1.3 Perynsatop notoka, pacxogoMep, perynsarop pacxoda Uin aHanormuHoe yCTponcTBO A4S usmepe-
HUS 1 perynMpoBaHus pacxoda Bo3ayxa yepes KapTpuax Ans otéopa npob B avanasoHe 0,50—1,20 n/muH.

6.1.4 KanubpaTop pacxoga, Hanpumep poTameTp, MblflbHO-MEHHBIA My3blPbKOBEIA pacxogomep unin
6apabaHHbI ra3oBblil CHETUUK CXKUAKOCTHBIM 3aTBOPOM.

6.2 MNoaroTtoBka Npo6

6.2.1 KoHTelHepbl Ans kapTpuaxen, Tpybkn ns 6opocunukatHoro ctekna (anuHoi ot 20 go 125 mm) ¢
HaBUHYNBAIOLLMMUCS KPBILLIKAMKU U3 MOMMNPONUIeHa U pyrue KoHTelHepbl, noaxoasaiwune ans TpaHcrnop-
TUPOBaHNA 3arpy>KeHHbIX KAPTPUAKEN.

6.2.2 lMonnaTuneHoBble NepyaTKM Ans NepeHoca KapTpupKen ¢ cunukarenem.

6.2.3 KoHTenHepbl Ans TpaHCNopTUPOBaHUS, MeTanmyeckne kopobkm (BMeCTUMOCTbIO 4 1) C repMeTuy-
HOIA KPBILLKOW 1 Apyrue Noaxoasilne KOHTEMHepbl ¢ BO3AYLLHO-MY3bipYaToN MONM3TUNEHOBOI NITEHKON Unin
APYrMM MNPUrogHbIM HanonHutenem Ana dukcaumm M cMsrdeHust yaapa 3anedaTaHHbIX KOHTeMHepoB
C KapTpuaxamu.

MpwuMedaHune— [Ons xpaHeHns KapTpumpker ¢ Npobamu NCnonb3yoT TEPMOCKIEEHHbIA MNACTUKOBbIN MELLOK
€ Npocnonkamm n3 onbry, NOCTaBNsIEMbIN B KOMIMINEKTE C CEPUNHO BbIMYCKaeMbIMW KAPTPUAKaMU C HAHECEHHbIM JH®T

6.2.4 Yctpoicteo aons HaHeceHusa OH®I Ha kapTpuaxn. CToika Ans wWnNpuueB npeacTasnsaeT cobon
nNNacTuHy 13 anioMmuHus (pasmepamm 0,16 x 36 x 53 cMm) € YeThIPbMA perynnupyembiMu Hoxxkamn. MnactuHa ¢
KPYrAbIMX OTBEPCTUAMU (UUCTIO OTBEPCTUIA — 5 X 9), AMameTp KOTopbIX HeMHOTo 6ornbLie AnaMeTpa WNpULes
BMeCTUMOCTb0 10 MA1, CUMMETPUYHO PacnonoXeHHBIMU OT LIeHTpa NacTUHbI, NO3BOMSIET NPOBECTN OHYUCTKY,
HaHeceHWe OH®T n (Mnun) antonposaHue Npobbl 4nA 45 kapTpuaxken (CM. pUCyHOK 3).

6.2.5 YCTPOUCTBO ONA CYLUKN KapTpumken ¢ YCTPOUCTBAMWU AnNS BBOAA rasa W MHOTOUUCMEHHbLIMA
LWTyLepamn 4nNa CTaHAapTHBIX WNpULEB (CM. PUCYHOK 3).

M pwumeyaHune— ObopygoBanue, ykasaHHoe B 6.2.4 1 6.2.5, HeobxoAUMO TOMNbKO B TOM Cnyyae, ecriv nornb3o-
BaTenb CAMOCTOATENbHO U3rOTABNUBAET KAPTPUAKMN C HaHECEHHbIM [JHOT
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b)

a) ycTpoWcTBO Ans HaveceHus QHOI; b) ycTpoicTBO ANs CYLLKM KapTpumken; T — CTeKNAHHbIN WNPUL, BMecTUMocTbio 10 mri;
2 — croiika Ans Wwnpuues; 3 — KapTpuUaxKu; 4 — cTakaH ans cnuea; 5 — notok razoobpasHoro N,; 6 — LWTyLep Ans Wnpuues;
7 — cTakaH4uK Anst 0TX00B

PucyHok 3 — YcTpoiicTBa ans HaHecernus QH®T v cywkv kapTpugke ans otéopa npob

6.3 AHanus npo6

6.3.1 Cuctema BOXX coctonT 13:

a) eMKOCTU C NOABWKHOM ha3on 1 yCTPOCTBOM Mo yAaneHuto ra3os (Hanpumep, MembpaHra noj HU3Kkum
JaBreHnem);

b) Hacoca BbICOKOro AaBneHus;

C) MHXEKTOPHOro KpaHa (aBTOMaTUYeCKOro A03VpPYHoLLEro yCTponcTea ¢ 06 beMOM NETAN 25 MK unn
APpYrim noaxodsiumm o6 bemMom neTnm);

d) konoHku c obpalleHHo tason C-18 (Hanpumep, ANUHOW 25 cM, BHYTPEHHUM AMamMeTpoM 4,6 MM,
pasMepoM YacTuL, HanonHUTenNsA 5 MKM);

e) YO getektopannvgeTekropa Ha ocHOBe AUOAHOM MaTpuLbl, paboTatowero Ha AnvuHe BonHbl 360 HM;

f) cuctembl 06paboTKM AaHHBIX NN SNEKTPOUIMEPUTENBLHOTO CamonuLLyLLIiero npuéopa.
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AH®M-nponssogHoe dopmanbaernga onpegenstoT metogom BAOXKX ¢ obpalleHHoli ¢asoit B usokpa-
TUYECKOM peXxunme Mogayn afnoeHTa Ha OCHOBe MokasaHuii YO fgeTekTopa nornolleHus, paboTalolero Ha
AnvHe BosHbl 360 HM. KapTpumkn ¢ xonocTtol npoboi AecopbupytoT 1 aHanM3upyoT aHanorMHbiM o6pasom.
dopmanbaerna v gpyrue kapboHUnbHble coegnHeHns B npobe naeHTUULMPYIOT U oNpeaensioT KonmMyecT-
BEHHO NyTEeM CpaBHEHUs UX BPEMEHU YAEPXKUBAHWUA 1 BLICOTHI UM NNoLLaam NMUKOB, NOMyYeHHbIX NPy aHanuse
npo6kl 1 NPY aHanuae rpagyMpPOBOYHbIX PacTBOPOB.

MpumevaHusn

1) Ons aTux uenen noaxoauT 60NbLUMHCTBO CEPUIMHO BbIMYCKAEMbIX aHANMMTUYECKUX cucTeM BIOXKX.

2) TepmocTaT KOMOHKM AoMmKeH obecrneunBaTh NMOCTOSIHHYIO paBouylo TemMnepaTypy, YTO MO3BOSISIET YIyHWwnTb
BOCMPOU3BOANMOCTb.

6.3.2 Lnpuubl M nMNETKU

6.3.2.1 WVHxekTopHble Wnpuusl BA>XXX BMecTUMOCTLIO He MeHee YeM B YeThlipe pasa npesblllatoLlein
obbeM neTnu (cm. 6.3.1).

6.3.2.2 LLnpuupl BMecTUMOCTbIo 10 MN, Ucronbayemble Ans HaHeceHus OH®T Ha kapTpuaku (gonycka-
€TCH UCMOoMNb30BaTh LUMPULbI U3 NOAUMNPonUIeHa).

6.3.2.3 LWTyuepbl 1 3arnyLUKn, UCnonb3yemMble 4 CoOeQUHEHUS KapTpUapKei ¢ cucteMoil oTbopa npo6 u
3aKpblBaHUs NOATOTOBMNEHHbBIX KAPTPUDKEN.

6.3.2.4 ABTOMaTMYECKMIA NMNETOYHBIN Ao3aTop, paboTatoLwuii No NPUHLMNY NPSIMOTro BLITECHEHUA, AN
MHOrOKpaTHOro A03UpoBaHNsA, ¢ NepeMeHHbIM obbemMoM B AnanasoHe 0—10 mn (ganee — NUNETOYHbIN
posatop) ISO 8655-2 [1].

7 PeakTuBbl

Bo Bpems aHanusa, ecnu He ykasaHo UHOe, He0BX0AMMO UCMONb30BaTh TOMbKO peakTUBbI 0BLWEeNpUHA-
TOro kayecTBa, Hanpumep, ocobo YMCThIe, YACTbIE ANS aHanmaa Unu uucTble Ans BOXKX, u auctunnuposaHHyo
VN1 JeMUHepannaoBaHHyo Bo4y Uy BOAY 3KBUBANEHTHON YUCTOTI.

7.1 OH®T, nepea ncnonb3oBaHneM NepekpucTaninsoBaHHbI No KpalHen Mepe ABa pasa U3 aLueTOHWUT-
puna, unctoro B Y obnactu cnektpa.

7.2 AueTtoHuTpun, yncTbiii B YO obnactu cnekTpa (Kaxaas nopuunsa pactBopuTenst 4ofmkHa ObiTb Npo-
BepeHa nepej NcrnonsL3oBaHnem).

7.3 XnopHas kucnoTa, pacTsop ¢ Maccoson gornen 60 %, p = 1,51 kr/n, yuctas ans aHannaa (BbicLuero
KavecTBsa).

7.4 ConsHas kucrioTa, pacTBop ¢ MaccoBon gonen ot 36,5 % Ao 38 %, p = 1,19 kr/n, ynctas ona aHanunsa
(BbICLLIErO KAYecTBa).

7.5 ConsiHag kucnoTa, 2 Monb/n, YUCTas Ans aHanMsa (BbICLLEro KayecTsa).

7.6 ®opmanbaerva, pactBop ¢ MaccoBom gonen 37 %, YACTbIN ANA aHanu3sa (BbICLIero kKayecTsa).

7.7 Anbpervuabl U KETOHbI, BBICOKOW CTEMeHM YUCTOThI, UCMoNb3yemMble ANA NPUroTOBNEHUs rpagyupo-
BOYHbIX 06pa3Los AHP-NponsBoaHbIX (He 06s3aTenbHO).

7.8 OTtaHon nnnmetarnon ans BAXX.

7.9 A30T BbICOKOW CTEMEHN YUCTOThI.

7.10 [peBecHbIN yronb, rpaHyMpoBaHHbIN (BbICLIEro Ka4ecTsa).

7.11 ennii BEICOKOR CTEMEHN YACTOTbI (BbICLLIErO KaYecTBa).

8 lMoaroToBKa peakTUBOB U KapTpuaxen

8.1 Ouuctka 2,4-guHuTpodcdeHunrugpasmHa

C npobnemoii 3arpssHeHua QHOI hopmanbgernaom crankusarotcs 4oBonbHO Yacto. Ouuctky OHOM
(7.1) npoBoAAT MyTEM MHOrOKpaTHON NepekpucTannaauum ns aueToHuTpuna (7.2), ynctoro B Y obnactu
cnekTpa. Mepekpuctannusauumio npoBoasT npy temnepatype ot 40 °C go 60 °C nyTem MeaneHHOro Bbinapu-
BaHWsA pacTBOPUTENS ANs NOMYyYEeHUsi KPUCTANNOB MakcumanbHoro pasmepa. CogepxaHue npumeceit kapbo-
HUMNbHBIX coeauHeHun B IHOI, koTopoe onpeaensoT Ao aHanusa Metogom BOXX, He omkHO npeBbiwaTh
0,15 MK Ha KapTpUIK U HA UHOUBMAYaNbLHOe coeqUHEHUE.

MepeckbiweHHbIA pacTBop JH®PI npuroTaBnuBaioT NyTeM KUNAYeHUs pacTeopa, coaepxaluero nsbbiTok
OHOI 8 200 Mn aueToHUTpUNA, B TeYeHUe NpubnnanuTensHo 1 4. 3aTem oTAenaT U CNNBAIOT XUAKOCTb Haj
0CaKOM B XMMUYECKUI CTakaH C KPLILKOW, CTOALWMA Ha ropsyen Nnutke, U NOCTENEHHO oxraxaalwT A0
40 °C—60 °C. BblgepxuBaloT pacTBop npu atoi Temnepatype (40 °C) go Tex nop, noka He ucnaputca 95 %

7



rocT I1SO 16000-3—2016

obbema pacTBopuTensa. PacTBop hMnbTPYOT, @ OCTaBLUMECA KpUCTanbl ABaXabl MPOMbIBAOT aLeTOHUTPU-
nom obbemom, NpeBbILAKLLNM BUAUMBIA 06BbEM KpucTannos B Tpu pasa. Kpuctannel NepeHocsT B Apyroi
YUCTBIN XUMUYECKUI cTakaH, AobasnsoT 200 Mn aueToHUTpUNa, HarpeBatoT 40 KUMEeHUs], U CHOBa AatoT KpUc-
Tannam BbIpacTu Npu oxnaxgeHun go TemnepaTtypbl 40 °C—60 °C, noka He ucnaputces 95 % o6bema pacTso-
putens. lMoBTOpsAKT npouecc MpoMbiBaHUs KpucTannoB. bepyT anukBoTy pacTtBopa U pasbasnsiioT B
JecATukpaTHOM o6beme aueToOHUTPUIOM, 3aTeM nogkncnsoT 1 M 3,8 Monb/n XIopHOW KUCMoTHl (7.3) Ha
100 mn pacTteopa AH®I 1 nposoaat aHanus Metogom BOXKX B cooTBeTCcTBUM € 9.3 .4,

NPEQYNPEXOEHUE — Ouuctky OH®I Heo6xoaMmo npoBoAMTbL NPU BKMOYEHHOW BEHTUNALUMN
¢ ob6sA3aTenbHbIM UCNONBL30BaHUEM CPEeACTB 3aLlUThbI OT B3pbIBa (3KpaH).

MpwumedaHun e — Kucnorta Heobxoguma ans karanmaa peakuuy kapboHunbHbix coeguHeruii ¢ OHOT. [na atmux
Lienen ncnone3yoT Hanbonee CuibHbIe HEOPraHNYeCcKne KUCMNOTbI, TakNe Kak XNopHasi, cepHas, hocthopHas nnu consiHast.
B peakux cryvasix UCronb30BaHWe COMNSIHOW U CEPHOM KUCIIOT MOXET MPUBECTU K HEGnaronpusitTHelM NOCNEACTBUSIM.

MpuemnemMbiM cHUTaLOT TAKOW YPOBEHb COAepXKaHnsa NpuMece ruapasoHa popmansbaernaa B nepekpuc-
TannusosaHHoMm AH®IT, npu KOTOPOM 3HaYeHMEe MacCOBOM KOHLEHTpaumn meHee 0,025 mkr/Mn unu maccosast
pons npumeceit B QHOI meHee 0,02 %.

Ecnu ypoBeHb cofepaHusi npumecen sIBNsieTCA HenpueMrnembiM A5 KOHKPeTHbIX ycnosui otbopa
npob, TO nepekpucTanIMsaunilo NPoBoAsiT NOBTOPHO. OUULLEHHBIE KpUcTansbl NEPEeHOCAT B CTEKNAHHYIO
konby, gobasnstoT 200 Mn aueToOHUTPUA, 3aKkpblBalOT NPOBKOR, crnerka BCTPAXMBaIOT U AalOT OTCTOATLCS B
TeyeHne 12 4. MpoBoaaAT aHanNU3 XXMAKOCTU HaJ 0caflkoM Ha XpoMaTorpade metogoM BAOXKX B cooTBETCTBUM
¢ 9.3.4. Ecnn ypoBeHb coaepXxaHusi NpUMecen sIBNseTcs HenpuemnemblMm, To 3abupaloT NuneTkon Becb
pacTBOp Haj 0CagKkoM, 3aTeM K OCTaBLLUMMCH OuYMLLEHHBLIM KpucTannam Ao6asnaoT 25 Mn aueToHUTpuna.
MoBTOPSAIOT NPOMBIBaAHME KPUCTANIOB aUeTOHUTPpUIIoM nopuusimm no 20 mn; nocne kaxaoro aobaeneHus
nopLun aLeToHUTpUNa obpasytoLLyocs Ha 0CaAkoM XMAKOCTb, aHanuaupytoT MeTogom BAXKX go Tex nop,
noka He 6yageT noATBEPXKAEH NPUEMIIEMBbIA YPOBEHb COAEPXKaHUsI B HEW NpUMECEN.

Ecnun yposeHb cogepxaHusi npuMecen AiBnseTcsd npuemnembiM, gobasnawoT 25 Mn aueToHUTpuna,
3aKpbiBaloT konby NpobKoN, BCTpSAXMBAIOT U OCTaBMSIOT ANS AanbHelwero ucnonb3osaHua. MonyyeHHbIR
HaCbILWEHHbIA PacTBOP Had OYULLEHHBIMU KpUcTaniaMin siBfsieTCA OCHOBHBIM UCXOAHBIM pacTsopoM OAHOI .
CoxpaHalT MUHUMAanbHbLIA 06beM HaChILLEeHHOTO pacTBopa, HeoBXoAUMBLIA ANA eXeAHeBHOro UCNoNbL30Ba-
HWSI, YTO MO3BONSIET CBECTU K MAUHUMYMY MOTEPU OMULLEHHOrO peakTyMBa Npu HeobXoAUMOCTU MOBTOPHOrO
NPOMbIBaHNSI KpUCTAIOB A8 YMEHbLUEHUA YPOBHSA coAepXaHus npMMeceit B criydae npegbssrieHus bonee
XKecTkMX TpeboBaHuin k cTeneHn YncToTol. Heobxoaumblii Ans npoBeaeHUsa aHanuMsa 06beM 0OCHOBHOIO UCX04-
HOTO HackllWeHHoro pactsopa JH®I otéupatoT umcTon nuneTkoir. He cneayeT oTnMBaTh UCXOAHLIA pacTBOp
HenocpeacTBEHHO M3 KOMObI.

8.2 NMpurotoBneHue AH®I-npouzBogHoro chopmanbgernga

Kuactu nepekpuctannunsoaHHoro AH®I (8.1) ao6aBnAoT 4OCTATOUHOE KONMMYECTBO CONSIHOM KUCOTHI
(2 monb/n) (7.5) Ansa nonyyeHUs TOYTN HacbIWEeHHOro pacTeopa. [lobaensoT KaToMy pacTBopy dopmanbaerng
(7.6) B MONbHOM U36bITKE NO oTHOLWeHWUo K AH®I. dunbTpytoT ocagok AHPIM-npounssoagHoro oopmansbaernaa,
MPOMBIBAIOT €ro COMSIHOM KNCNOTOW (2 MOMb/M) U BOAOW, NOCIE Yero OCTaBMsAoT Ha BO3AyXe [0 BbICbIXaHUs!.

MpoBepstoT cTeneHb YncToTel AHPM-NponssogHoro dopmansaeryaa nytemM onpegeneHust ero To4ku
nnasneHus (o1 165 °C go 166 °C)unu aHanusa metogoMm BOXX. Ecnu ypoBeHb cogepkaHus npuMmeceil iBns-
eTCs HernpuemriemMbiM, TO NMPOU3BOAHOE MepeKkpucTann3osetBaloT n3 ataHona (7.8). MNMosTopsloT nposepky
CTeNeHV YNCTOThI M NepekpucTanM3aLmio 4o Tex nop, noka He 6yaeT AOCTUrHYT NPUEMMEMBbI ypOBEHb YACTO-
Thbl (HanpumMep, MaccoBas 40N OCHOBHOIO KoMNoHeHTa 99 %).

OH®M-nponssogHoe hopmanbaernga XpaHaT oxnaxaeHHblM (npyu Temnepatype 4 °C) B 3aluLLieHHOM
oT ceeTa mecTe. OHO AOMKHO BbITb CTabUNBHBIM B TEYEHUe, Mo KpaliHen mepe, 6 Mec. XpaHeHue B aTMocdepe
asota (7.9) unn aproHa npoanesaet cpok rogHocTn AH®I-nponssoaHoro.

TemnepaTypbl Touek nnasneHus JHPM-npon3soaHbIX HEKOTOPLIX KAPOOHWUMBHBIX COeAUHEHWIA MpuBeae-
Hbl B NPUNoXeHu1 B.

OH®IM-nponssoaHble hopmaneaernga u apyrux kapboHWnbHbIX coeguHeHui (7.7), nucnonb3yemole B
KayecTBe CTaHAapTHBIX 00pa3LoB, BbINYCKaOTCA CEPUAHO Kak B BUAE YNCTbIX KPUCTaNNoB, Tak U B Buge UHan-
BUAYyarnbHbIX UMW CMeLLIaHHbIX UICXOAHbIX PACTBOPOB B aLeToOHUTpUIE.

8.3 lMpurotoBneHue ucxoaHbix pacteopoB AH®I-npouzsogHoro hopmManbagernga

WexoaHein pacteop OH®I-npoussogHoro dopManbaersga npuroTaBnmMesatoT nyTeM pacTBOPEHUs,
TOYHO M3BECTHOIO KONMYECTBa NPOU3BOAHOTO B ateToHuTpune (7.2). U3 ncxogHoro pactsopa rotoBat pabounia
rpagyupoBoYHbIn pacTeop. Cogepxarnne JH®M-nponssoaHoro dopmanegernaa B rpagyMpoBoYHbIX pacTBo-
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pax AOIMKHO COOTBETCTBOBATL OXUAaeMOMY AUanasoHy 3HAYEHUI ero MacCoBOWN KOHLEHTpauun B peanbHbIX
npobax.

McxoaHble pacTBOpbI C MAcCOBOW KOHLIeHTpauuein npubnunautensHo 100 mr/n MoryT 6biTe NPUrOTOBMAEHbI
nytem pactsopeHusi 10 Mr TBepgoro npoussogHoro B 100 mn auetoHuTpuna. 3T pacTBOpbl UCMONL3YHOT AN
NPUroTOBIIEHUA rPaAyUPOBOYHBLIX PACTBOPOB, COAePXKaLLMX COOTBETCTBYIOWME NPOU3BOAHbLIE B AUanasoHe
3Ha4YeHUin MaccoBol koHUeHTpauun ot 0,5 o 20 mkr/mn.

Bce cTaHaapTHble pacTBOPbI XPaHAT B 3aLLMLLEHHOM OT CBETa MeCTe B repMeTUYHO 3aKpbIThIX COCyAax B
xonoaunbeHuke. lNMepea ncnonb3oBaHMeM pacTBOPbI BbIAEPXKUBAIOT NPU KOMHATHOW TeMnepaType A0 A0CTNXe-
HUS TeNNoBoro pasHoBecusl. 1o UcTeueHUn YeTbipex Hederb PacTBOPbI AOMKHbI ObITb 3aMeHeHbl Ha CBeXue.

8.4 MoparoTtoBKa KapTpuaXen ¢ HAHeCeHHbIM Ha cunukarens AH®I

8.4.1 OGLme nonoxeHus

Mpouenypy npoBogAT B labopaTopun ¢ 04EeHb HASKUM coepXaHueM anbaerngoB B Bo3ayxe. Beio ctek-
NAHHYIO U NNacTuKkoByo NabopaTopHyto nocyay TWaTenbHO OYMLLAIOT U NPOMLIBAIOT B AEUOHU3NPOBAHHOWN
BOAE M aUeTOHUTpUIe, He codepXallem anbaeruabl (7.2). KoHTakT peakTUBOB ¢ BO3A4yxoM B nabopatopun
AorxkeH 661Tb MUHUManNbHBIM. [Mpy paboTe ¢ kapTpudkamu crieqyeT HaieBaThb MONMUATUIEHOBLIE NepyaTku.

8.4.2 PacTBOp AnfA HaHeceHusa AH®I

C nomoubto nuneTky BHOCAT 30 M1 HackILWEeHHOTo ucxoaHoro pacteopa AH®I B MepHyto konby BMecTu-
mocTbto 1000 mn, aobasnsoT 500 Mn aueToHuTpUna (7.2) n nogkmcnsioT 1,0 M KOHLEHTPUPOBaHHOM COMSIHON
KUCIoThI (7.5).

Bosayx Hag nNoaKUCNEHHBIM pacTBOPOM MpPoMnycKalT Yepes KapTpuak ¢ cunukarernieM ¢ HaHeCeHHbIM
OH®I ans ceegeHus K MUHUMYMY BHECEHUS 3arpsisHeHUiA. Konby BcTpsixuBaloT, 3aTeM pacTBop A0BOASAT A0
MeTKM aLeToHUTpunomM. Konby 3akpbiBaloT, nepeBopavMBaloT, BCTPSXMBAKOT HECKOSIbKO pa3s Ao Tex nop, noka
pacTBOp He CTaHeT OAHOPOAHBLIM. NepeHocAT NOAKUCNEHHbIA pacTBOp B MUNETOYHLIA J03aTOp CO LUKaroWn
ot 0 go 10 mn.

U3 nosatopa meanexHo cnueatoT oT 10 o 20 mn pacTBopa B CNMBHOM cTakaH. BBoaAaT anukeoTy pacTBo-
pa B BMany 1 npoBepsiloT YpoBEHb coAepXaHusl NpUMeceil B NogKUCIeHHOM pacTBope metogom BOXKX B cooT-
BeTCcTBUM € 9.3.4. MaccoBas kKoHLeHTpauus hopmansieruaa B pacTBope AoskHa bbiTb He 6onee 0,025 mkr/mn.

8.4.3 HaHeceHue JH®PI Ha cunukarenb B KapTpuake

KapTpuox BbIHUMAIOT U3 YakoBKM, MOACOEANHSAIOT KOPOTKUIA KOHeL kapTpuaxa (6.1.1) K LLnpuLy BMecTu-
mMocTbio 10 M, KOTOpPbLIV MOMeLLaloT B YCTPONCTBO ANs HaHeceHua [H®I (6.2.4), kak nokasaHo Ha pUCyHke 3.
C nomolubto nuneTodHoro gosaTtopa (6.3.2.4) B Kaxabli WwWnpuuy 8eogaT 10 mn auetoHuTpuna (7.2). >Kuakoctb
AOKHa CTeYb CaMOTEKOM.

My3ablpbkin BO3gYyXa, NOABUBLLMECS MEXAY LUMPULIEM 1 KapTpUAXKeEM C cunukarenem, yaansioT C MOMOLLbIO
aueToHUTpUMa 13 Wwnpuua.

HacTpaunBatoT nMneTovHbIN o3aTop, cogepallunii NogKMCNeHHbIA pacTeop Anst HaHeceHus OH®T, ana
BBEJEHWA MO 7 MN B KaXAblA kKapTpuak. Kak TONbLKO Ha BbIXOAe KapTpuaxa npekpaTtuTcs MoToK aLleToHnTpuna,
006aBNAT B KAXKAbIA LUNPULL Mo 7 MIT pacTBopa AN HaHeceHus AHPI. PacTeop Ans HaHeceHua AH®I cTekaeT
yepes KapTpuaxk CamoTeKoM 0 TeX Mop, Nnoka He NPeKkpaTUTCs MNOTOK Ha APYroM KoHLe kapTpuaxa. M3bbiTok
YKNOKOCTU Ha BbIXOAHOM OTBEPCTUN KaXKAOTO KapTpumka yaansaoT ¢ TOMOLLbH0 dnnbTpoBansHon Bymarn.

MpoBoasaT c6opKy YCTpohcTBa Ans CYLUKU KapTpuaXewn, kak nokasaHo Ha pucyHke 3b. Ha kaxabii wryuep
yCTaHaBNMUBAT NpeaBapuUTenbHO NOArOTOBMEHHbIA KAapTPUMK ¢ HaHeceHHbIM OH®I (Hanpumep, ckpy6bep
U «3aLLUUTHBIA» KapTpuax). Takne «3alnTHeIe» KapTpUoKM npedHasHadeHbl Ans yaaneHdus cnegos dop-
mManbAeruaa, KoTopblil MOXeT MPUCYTCTBOBATL B NogaBaeMoM asoTe (7.9). Mx nogrotaBnumeatoT nyTem CyLUKK
HEeCKOIbKUX, 3aHOBO MPOMUTAHHBLIX KAPTPUIKEN B COOTBETCTBUN C UHCTPYKLUAMK, NPUBEAEHHBIMA HUXKE, 1
NCMonb3ytoT 4Ns 0b6ecneyveHns YNCTOTbI OCTalNbHbBIX KapTPUOXKeN.

YcTaHaBnMBatoT NepexoaHnK ANa KapTPUMKeN (pacluMpeHHbIA Ha KOHYC ¢ 0B0MX KOHLOB, C BHELUHWUM
avameTpom oT 0,64 1o 2,5 cMm, BEINONHEHHLIA 13 pTopyrnepoaHoi Tpy6KM, BHYTPEHHUM AUaMeTPOM HEMHOro
MeHble BHeLLUHero gnameTpa BXOAHOTO OTBEPCTUSA KapTpuaKa) Ha ANUHHBINA KOHeL, kapTpuaka ckpybbepa.

OTCOEANHAIT KapTpUaXKM OT WINPULEB U NOACOEANHSOT KOPOTKNE KOHLbI KapTpuoKen K cBOBOAHbIM
KOHLLaM NepexoaHUKOB, YKe NPUCOeAUHEHHbIX K KapTpnaxam ckpybbepa.

Uepes kaxabllii KapTpuapk nponyckatoT as3oT (7.9) npu pacxoge 300—400 Mn/mMuH. MpoMbiBaloT BHeLWWHWE
MOBEPXHOCTU U BbIXOAHbIE KOHLbI KAPTPUIKEN aLeTOHUTPUIOM C NoMoLLbo NUMeTku MacTepa. No ucteveHun
15 MUH Nodady asoTa npekpalyatoT, yaansoT OCTaTKi aLeTOHUTPUNA C BHELLHUX NOBEPXHOCTeRN KapTpuaXen 1
OTCOeAUHSAIOT NPOCYLUEeHHbIe kapTpumpkin. O6a KoHLA 3arpyXeHHbIX KapTpuaXen 3aKpbliBaloT cTaH4apTHbIMA
MoNUNPONUIIEHOBLIMU 3arfTyLLKaMM OT LLIMPULLEB 1 MOMELLAI0T 3aKpbIThIe KapTPUIKN B TPYOKM U3 Bopocunukat-
HOrO CTeKMa ¢ HaBUHYMBAKOLLMMACS KPbILLKAMW U3 nonunponuieHa (6.2.1).
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Ha kaxxgbliA HAMBMAYaNbHBIA CTEKNAHHBLIA KOHTEMHEP AN XpaHeHWUs KapTpuaXKa HaHOCAT HoMep cepun
W NapTUM U XpaHSIT BCIO MapTULO B XONOAUNBHUKE A0 MOMEHTa UCTIONb30BaHUS.

YcTaHOBMEHO, YTO COAEPXUMOE 3arPyXeHHbIX KapTpuaKen octaeTcsl CTabunbHbIM B TeYeHWEe He MeHee
6 Mec npu xpaHeHu1 Npu Temnepartype 4 °C B 3aWUEeHHOM OT cBeTa MecTe.

9 MeTtoguka

9.1 OT60p Npo6

MpoBoasAT cbopky cuctembl 0TOOPa NPob 1 ybexaatoTca B TOM, YTo Hacoc (6.1.2) obecneunBaeT NOoCTosH-
HbIli pacxo B TedeHue Bcero nepuoga otéopa npob. 3arpykeHHble kapTpumxu (6.1.1) MOryT coxpaHaTb CBOU
XapakTepucTuk1 Npu oT6ope Npob, ecnu TeMnepaTypa okpyxarei cpeabi uiwe 10 °C. MNMpu HeobxogumocTu
ycTaHaBnMBaoT ckpybbep unm noByLUKY A51s1 030Ha (CM. 4.2).

Mepea Hayanom ot6opa Npob NpoBepsIlOT repMeTUHHOCTb CUCTEeMbl. 3aKpbIBAOT BXOAHOW (KOPOTKMIA)
KOHeL, kapTpuaxa Tak, 4Tobbl Ha Bbixoae Hacoca He 6bino noTtoka Bosayxa. Mpu 3Tom pacxogoMep He AoMKeH
huKcpoBaTh NOTOK BO3YyXa Yepes cucTemy oToopa npob.

Bo Bpemsi HeoBCnyXMBaeMbIX MNU NPOAOCIKUTENBHBLIX NepuoaosB oT6opa Npob Ana nogaepxaHua
MOCTOSIHHOMO NMOTOKa BO3A4yXa peKoMeHAYyeTCA UCTIONb30BaThb perynatop notoka (6.1.3) unuHacoc ¢ yHkumnen
KoMneHcaLmu pacxofa npu ot6ope nNpob B 30He AblxaHuA. Perynatop notoka HacTpansaloT Takum o6pasom,
yTOGbl 3Ha4YeHWe NoToka 6b1o He MeHee yeM Ha 20 % HWKe YCTaHOBMEHHOrO MaKCUManbHOro 3HaYeHUs
pacxoga Bo3ayxa yepes KapTpuax.

MpumMmedaHne—Cunukarenb B KapTpumaKe yOoepXuMBaeTcs mexay ABYMS MenkonopucteiMu unbTpamm.
MoTok Bo3ayxa B xoge oT6opa Npob MoXeT U3MEHSITbCS U3-3a 0ceAaHns HacTuy aspo3onsa Ha nepegHem dunerpe. Uame-
HeHWe NoToka MOXeT ObITh 3HaUMTENBbHLIM NpY oT6ope Npo6 Bo3ayxa ¢ 6onblMM cogepXaHnem B3BELWEHHbIX YacTuu,

YcTaHaBnmBatoT cucteMy oT6opa npob (BKMoYas kapTpUK 451 XonocTon Npobbl) u NpoBepAloT pacxoa
BO3dyxa Npu 3HadeHUn, 6nnskoM K oxugaemomy. O6bIMHO pacxof Bo3dyxa yCTaHaBnMBaloT B AnanasoHe
0,5—1,2 n/muH. Obwee Yyncno Monen KapboHUNbHBIX cCoeaNHEHUI B 06 beMe 0ToBpaHHOro Bo3ayxa He A0MMKHO
npesbiwath konudectso AH®I B kapTpumke (2 mr unun 0,01 Monb; oT 1 40 2 Mr B cnyyae NpUMeHeHUs CepuintHo
BbIMyckaeMblX NpeABapUTENbHO 3arpyXXeHHbIX kapTpuaken). OBbIMHO OPUEHTUPOBOYHAs OLIeHKa MaccChl aHa-
nuTa B Npobe formkHa cocTaBnATb He 6onee 75 % maccol AH®T, 3arpyxeHHoro B kapTpuak [oT 100 go 200 mkr
B cnyvyae HCHO ¢ yyeTom Meluatownx sewecTs (CM. pasaen 4)]. MpaaynpoBky NpoBOAAT C UCMONb30BaHNEM
MbIfTbHO-NEHHOrO MY3bIPLKOBOrO pacxogomMepa unu 6apabaHHoro rasosoro cyetynka (6.1.4) ¢ XXMAKOCTHLIM
3aTBOPOM, MOACOEAUHEHHOTO K BEIXOAY NOTOKA, NP YCNOBUA repMeTUMHOCTU CUCTEMBI.

n pnMmevyaHune — MeTO,EI, rpagyunpoekn, He Tpeﬁymmuﬁ repmMeTn4yHoOCTN CUCTemMbl nocrne Hacoca, npueeaeH
8 [10].

[na onpeaeneHns ob6beMa Npobbl GUKCUPYIOT U 3aNUCbIBaOT 3HaYEeHWe pacxoaa B Havane 1 B KoHue
nepuoga ot6opa npo6. Ecnun nepuog otéopa npob 6onee 2 4, To pacxod N3MepsitoT HECKONBbKO pa3 B TeYeHUe
oT6opa npo6. [ina HabnoaeHus 3a pacxogom 6e3 BMewaTenbcTBa B npouecc otéopa nNpob, B cucteMy ycta-
HaBnuealoT poTameTp. Taloke AonyckaeTca UCMONb30BaTh HAcoC Ana oT6opa NPo6 ¢ NPAMBIM U3MEPEHUEM U
HernpepbIBHOW perucTpauuein 3HayeHUi pacxoga.

Mepea Hauanom oT6opa Npob 3arpy>keHHbIA KapTPUAXK AOCTaOT U3 rePMETUYHOIo MeTanau4eckoro unn
Opyroro noaxosiLero KoHTeHepa Ansa TpaHcnopTuposarusa. MNepea noacoeanHeHneM K nobyauTento pacxo-
Aa (acnupaTtopy, Hacocy) KapTpUaX BblAEPXUBaOT NP KOMHATHON TemnepaType A0 AOCTUXKEHNA TENSIOBOro
paBHOBECUS!, He BbIHUMas! €0 U3 CTEKIISIHHOIO KOHTeHepa.

37101 Xe npoLeaype nojsepraloT CepUAHO BbiNycKaeMble NpeaBapuTenbHO 3arpyXeHHbIe KapTpuaku.

Hapges nonuatuneHoBble Nnepyatku (6.2.2), BBIHUMAIOT 3arfyLLKy KapTpuaka U NoAcoeAuHAIOT ero Kk noby-
OuUTento pacxoaa Npy NoMoLLM nepexoaHuka. KapTpumk noacoeamHsoT TakuM 06pasom, 4Tobbl ero KOpoTKUi
KOHeL, oKa3ancst BXOAHbIM KOHLLOM A5l Npo6bl.

MoacoeanHeHne cepuitHO BhIMyCKaeMbIX KapTPUPKEN ¢ npeaBaputernbHo HaHeceHHbIM [IHOT nposoaaT
B COOTBETCTBUM C MHCTPYKLUSIMU N3roToBuTensi. HekoTopblie cepuitHo Bbinyckaemble KapTpuaku npeacTasns-
0T cOBO repMeTUYHbIE CTEKNSIHHBIE TPYOKW. B 3TOM criydyae Heo6xoauMo OTIIOMUTL KOHLLbI TPYBKU ¢ npeaBa-
puUTENbHLIM UCMONb30BaHUeM cTeknopesa. lNMoacoeauHsIIOT KOHel, KapTpuaXa ¢ MEHbLUUM KONU4eCTBOM
copbeHTa K nnuHuKn oTbopa Npob Tak, 4Tobbl Gonbluee koNMMYecTBO copbeHTa HaXoANNOCh Ha BXOAHOM OTBep-
cTuu a4ns npo6bl Bozayxa. CobniogatoT 0CTOPOXKHOCTL Npy 06pallieHnn ¢ OTNOMaHHBIMU KOHLLaMU TPYOKMU.

BknioyatoT Hacoc 1 ycTaHaBnMBaloT Tpebyemoe 3HaueHue pacxoga. ObbluHO pacxoq Yepes oauH KapT-
pumk coctaenseT 1,0 n/MuH, a B cnyyae ABYX KapTpumken, coeaMHeHHbIX nocnegoBartensHo — 0,8 n/mMuH.
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MposoaaT oT60p Npob B Te4YeHWe YCTaHOBEHHOro nepunoaa BpeMeHu, Npy aToM neproandecku dukcupyot
3HayeHus NapameTpoB oT6opa npob.

Ecnu npu ot6ope npob TeMnepaTypa okpyxatowen cpedbl Hke 10 °C, To obecneynsaloT, 4TobbI kKapT-
puIX ana oT6opa npo6 Haxoaurcs npu 6onee Beicokoi TeMnepatype. MNpunposeaeHU ot6opa npob B pasHbIX
MOroAHbIX YCIOBUSIX — B XONOAHbIE, BaXHbIE U CyXUe 3UMHUE MeCsiLibl, B XKapKue 1 BliaXHble NneTHue mecs-
Libl — 3HAYUTENBHOrO BUAAHUS OTHOCUTENBHOM BNAXKHOCTY BO3yXa Ha pesyrbTaTel oT6opa Nnpob oTMeyYeHo
He 6bino.

Mo okoH4aHUK oTHopa NPob6 BbIKNOYaOT Hacoc. HenocpeacTBeHHO Nepe/ ero BbiKIo4YeHUEM MPoBepsaoT
pacxod Bosayxa. Ecnu sHavyeHns pacxoaa Bosadyxa B Hadarne W koHue nepuoda otbopa npob oTnnyaroTcs
6onee yem Ha 15 %, To Npoby MapKUPYIOT Kak COMHUTENbHYHO.

Cpasy xe nocne ot6opa Npo6 KapTpuax oTCOeANHSOT OT cMcTeMbl 0TGopa Npob (Hages NoNMaTUNEHo-
Bble Nep4aTkK), 3aKpbiBatoT ero npobkamu 1 nomeLlanT 06paTHO B MapKMpoBaHHbIA KOHTeNHep. 3aknensaoT
KOHTeHep bToponnacToBon NeHTon (6.2.3) 1 NnoMeLLaroT B MeTalIM4eCcknin KOHTeNHep, cogepXalumnin Cnon
rpaHynupoBaHHoro apesecHoro yrns (7.10) TonwWmUHON oT 2 A0 5 M, UK B Apyroi NoaxoAALWin KoHTenHep
¢ nornotutenem. Mpu HEOBXOAUMOCTU ANA XpaHeHWUs KapTpumka ¢ Npoboi NCNoMb3yloT TEPMOCKIEEHHbIN
NNacTUKOBbLIV MeLLOK C Npocnonkamu U3 conbri. Lo npoBedeHns aHannsa kapTpumk ¢ Npobor XpaHAT B Xoo-
AnnbHUKe. Bpems xpaHeHWUs KapTpuaxa B XoNoAnnbHWKe He OKHO npeBbilwaTh 30 gHen.

Ecnu ans nposeeHust aHanusa npoby HeobXoanMo TpaHCnopT1poBaTh B aHanuMTUYecKyto naboparo-
PUIO, TO BPeMsi XpaHeHWs KapTpumka ¢ npoboit 6es xonoannbHNKa AOMMKHO ObITb CBEAEHO K MUHUMYMY U He
npeBbIlWaTh ABYX AHEN.

CpepnHuii pacxog oT6opa npob BblMnCA0T No dopmyne

— _Qqq4+tqr+...+Qq
qv_ 1 Zn m

roe gy — cpeaHui pacxod, MIT/MUH;
44, Gy, .., §, — 3HAYEHUs pacxoda B Havase, KoHLe 1 B NPOMEXYTOUHbIX TOYKaX B nepuop oTéopa npob;
N — YnCNo TOYEK yCpeaHEeHMs.
O6wuin 06beM Bo3gyxa BblMUCAAOT No hopmyne

v =(tz‘t1)'5v, 2
m 1000

rae V,, — o6wuit obbem Bosayxa, 0To6paHHEI NPMM3BECTHLIX TeMnepaType naasfeHnn B npoliecce otbopa
npo6.l, 1;
{, — Bpemsa KoHLa oT6opa npob;
t, — Bpema Havana ot6opa npo6b;
t,—t, — NPOACIKUTENBHOCTL 0T60Pa NP6, MUH;
g, — cpeaHni pacxoa, Min/MUH.

9.2 XonocTble Npo6bbl

Ons kaxxaoi cepum Nnpob Heo6xoanMo NPOBeCTU aHanu3 He MeHee O4HOM XONOCToN NPOo6bI, NONYYeHHON
B ycnoBusax oTbopa npob. Ecnu cepus BrlouaeT B ceba 10—20 npob, To YiCno XonocTbiX Npob A0MKHO BbITb
He MeHee 10 % obLero uicna npo6. [ns onpegeneHus Heo6xoAMMOro YUcHa XoNocThIX Npob cneayet dukcu-
poBaTb obLlee YNCIo Npod BHYTPU CEPUN MU BpeMeEHHOro MHTepBana. Ha Mmecte ot6opa npob ¢ kapTpuaxkamu
Ans oTéopa xonocTbiX Npo6 obpalyaTcsa Tak ke, Kak ¢ KapTpumkamu ans oTbopa peanbHbIX Npo6, 3a ucknove-
HMeM camoro npouecca oTbopa npo6. OT6opP XoNocTbIX NP6 A0MKEH COOTBETCTBOBATL Tpe6oBaHUAM, NpUBE-
AeHHbIM B 9.1. YKenaTtenbHo Takke NpoBeCTU aHanu3 oCTaBeHHbIX B TabopaTtopum kKapTpuaxken ¢ XonocTbiMu
npo6amu AN yCcTaHOBNEHUS pasnuiuii MeXay 3arpsisHeHUeM, KoTopoe MoXeT GbiTb BHECEHO B MecTe oT6opa
npo6 u B nabopatopun.

9.3 AHanus npo6

9.3.1 MNoaroroBka npo6

Mpo6bl TpaHCMOPTUPYIOT B NabopaTopuio B NOAXOASLLEM KOHTEAHEpE, coaepKalleM Croi rpaHynupo-
BaHHOro apeBecHoro yrns (7.10) TONWMHOMW 0T 2 A0 5 CM, 1 XpaHAT UX A0 NPOBEeAeHUs aHanMsa B XonoaunbHu-
ke. MpoObl TaKke MOXXHO XPaHWUTb B UHANBUAYANbHBIX KOHTeHepax. MpoMeXyToK BpeMeHn Mexay 0T6opom n
aHann3oM npo6 aomkeH 6bITb He 6onee 30 aHe.

9.3.2 fecop6uusa npo6

KapTpumk ¢ npo6oii KOPOTKUM KOHLLOM (BXOAHLIM OTBEPCTUEM) MOACOSANHSIIOT K YUCTOMY LUNPULLY.

[Lns npeaoTBpalleHns nonagaHus HepacTBOPUMbIX YacTULL, B 3MoaT, HanpasrieHue NoToKa XXUOKOCTU BO
BpeMst Aecopbumn 4oSMKHO COBNaaaTh ¢ HanpasneHneM NoToka Bo3ayxa Bo Bpemsi oT6opa npo6. Ecnv antoar

11



rocT I1SO 16000-3—2016

dunbTpyeTca nepes nposedeHnem aHanusa metogom BIXKX, To MoxHo npoBoauTb 06paTHyo Aecopbuuio.
Ons kaxxgon cepum Nnpob NpoBoaAT aHanns oTUNbTPOBAHHOTO YUCTOTO 3KCTPaKTa Ans NoATBep)XXAEHUs TOro,
4YTO Ha pNbTPE HeT 3arpPs3HEHUN.

LWnpuy, ¢ nogcoegnMHeHHbIM KapTpuaXemM noMeLLaroT Ha cTorky ans wnpuues. Mposoaat aecopbunio
JH®M-npon3soaHbIX kKapBoHUNBHBIX COeANHEHUI U He BCTynuBLEro B peakuuio AH®I, gasas cteus 5 Mn
aueTtoHuTpuna (7.2) U3 WnpuLa camoTekoM Yepes KapTpuaX B rpagynpoBaHHyo NPobUpKy Unm mepHyio konby
BMECTUMOCTbIO 5 M. B 3aBMCMMOCTHM OT Ucrnonb3yemoro ansa otbopa npob kapTpuaka BO3MOXEH BBOA APYrmxX
06EMOB aLeToOHUTpUNA.

MpumedyaHune—CeobogHbIi 0GbEM CyXOro KapTpuaka ¢ CUnuKarenem CocTaensieT HemHoro Gonee 1 mn.
MoTok antara MOXeT NPeKpaTuTbCA 4O TOro, Kak BeCb aUeTOHUTPUN BbITEHET M3 WNPULA B KapPTPUAX U3-32 HanMumus
Ny3bIPbKOB BO3A4yXa MexXay hUIETPOM KapTpuaxa v wnpuuem. B aTom cnyvae ny3bipbky BO3AyXa yaansiioT NocpeacTBoM
BBOJA aLETOHUTPUNA B LLMPUL, C NOMOLLBIO ANMHHOM nuneTkun MacTepa.

PacTsop A0BOAAT aLLETOHUTPUIOM A0 MeTKU 5 Mn. Konby MapKupytoT Tak ke, kak U npoby. ANUKBOTY BBO-
AAT nuneTkon B Buany ¢ dropyrnepogHon NTP3 meM6paHoil. ANUKBOTY aHaNU3UPYIOT Ha coaepXaHue
OH®M-npounssogHbIX KapboHMNBHBIX coeanHeHUii MeTogom BOXKX. B kauecTse pesepsa BO3MOXeH 0TOOp BTO-
POW annKBOTbI, KOTOPYHO XPaHAT B XOMOANIIbHUKE A0 TeX Nop, Noka He ByaeT 3aBeplueH aHanm3 U Nony4veHsbl
npurogHele pesynbTaThbl aHanMsa nepeorn anukeoThl. MNpu HeO6X0ANMOCTIN BTOPYIO aNMKBOTY UCMONb3YIOT ANA
npoBeaeHns MPOBEPOYHOro aHanmaa.

Mpn ncnonb3osBaHuM ana ot6opa NPob cTekNAHHBLIX repmMeTUYHbLIX TPyBOoK, coaepxalux Asa cnos
copbeHTa c HaHeceHHbIM H®I, oTnambIBaloT KOHeL, TPYBKKN, HaxoAALMIACA Bnrke KO BTOPOMY Crloto copber-
Ta (BbIXO4HON koHeL,). OCTOPOXHO YAANSOT NPYXUHY (NPY>KMHHOE KOSbLO) 1 NPOBKY U3 cTeknosaThl, yaepXu-
Bawowme cnoi copbeHTta. BbicbinaloT cCOpBEHT B YUCTYIO CTEKNsAHHYIO BWany BMECTUMOCTbO 4 Mn
¢ pToponnacTosoi (MTPI) MemBpaHON UNK KPbILLKOW. Buany MapKkuMpytoT Kak pesepBHYto YacTb Npobbl. OcTo-
POXXHO BBIHUMAIOT BTOPYHO NPOBKY U3 CTEKMTOBaTHI U BbICLINAIOT OCTaBLWINACA COPOEHT B APYryto BUasny BMecTu-
MOCTbto 4 MM, Buany MapkupytoT Kak OCHOBHYO YacTb Npobbl. B kaxayto Buany nuneTtkon gobasnsawoTt 3 mn
aLeToHUTPMUNA, 3aKPbIBAOT M OCTaBNSAOT Ha 30 MUH, B TE4EHWE KOTOPbLIX BUanbl NEPUOANYECKU BCTPAXMUBALOT.

9.3.3 NpagyupoBka BOXX

pagynpoBoYHbIE pacTBOpPblI FOTOBAT nyTeM pacTtBopeHust [JH®IM-npoussogHoro dopmanbgeruaga
(cm. 8.3) B aueToHUTpUNE (7.2). FOTOBAT MHAUBUAYaANbHbLIE UCXOOHBIE PACTBOPLI C MACCOBOM KOHLIEHTpauuen
100 mr/n, nytem pactBopeHus 10 mr TBepgoro npounssogHoro B 100 mn noaswkHol gpaswl. Mo aBa pasa npoBo-
OSIT aHanu1a KaXkaoro rpailyMpoBOYHOrO pacTBopa (He MeHee MSTU pasnuYHbIX 3Ha4YeHWIn MaccoBO KOHLIEHTpa-
LMn) U cocTaBnalT Tabnuuy 3aBUCUMOCTWA 3HAYEHWA BbIXOAHBLIX CUTHANOB, COOTBETCTBYIOWMX MNowagm
XpomaTorpadpuuecknx NMKoB, OT BBeAEHHON Macchl COOTBETCTBYIOLLEro BeLecTBa [nnbo, 4to 6onee yaobHo,
oT BBegeHHoW maccel AHPIM-nponssoagHoro popmansaernga npy ukcuposaHHoOM obbeme NeTnu (CM. pUCyH-
k4 n 5)]. B npouecce rpagynposky BLINMONHSAIOT onepatyu, COOTBETCTBYIOLWNE onepaLam, NpOBOAUMbBIM MPU
aHanuae npobbl M ycTaHoBNeHHbIM B 9.3.4. Bo nsbexaHue acpdekra namati xpomatorpada aHanmMs HaunHawT
C pacTBopa ¢ HanMeHbLLEeN MaccoBOM KOHLeHTpaLmen. MNpn ncnons3osaHun YO getekropa unn getekropa Ha
OCHOBE OMOAHON MaTpuLbl OMMKHa ObITh NOMyYeHa NMHeHasi 3aBUCMMOCTb BBIXOAHOMO CUrHana npu Beege-
HUM PACTBOPOB C MacCOBOM KOHLeHTpauuen B gnanasoHe 0,05—20 mkr/mn npun sBBogumomM o6beme 25 Mkn.
Mony4yeHHble pesynbTaThl UCMOMb3YIOT A NMOCTPOEHUA rpagynpoBOYHOro rpadunka (CM. pucyHok 6). Mpagyn-
POBOYHYIO XapaKTepUCTUKY (3aBUCUMOCTb BbIXOAHOIO CUrHana, CooTBeTCTBYHOLLEro nnowaau nuka, oT aHave-
HWs1 MacCOBOW KOHLeHTpauun), MOMy4YeHHY0 METOAOM HaMMEHbLUUX KBagpaToB, CHUTAOT NIMHENHON, ecnu
KoadpuumeHT koppenaunn He meHee 0,999. 3HavyeHNsa BpeMeHU yaepXKUBaHUA ONA KaKAOro aHanuta He
AOIDKHBI OTNMYaTLCA Apyr oT Apyra 6onee yem Ha 2 %.

Mocne ycTaHOBNEHNA NTMHEAHON rpaayMpOBOYHO XapakTepUCTUKN NPOBOAAT EXXeHEBHYHO NPOBEPKY ee
CcTabUNbHOCTU C MOMOLLLIO rPagyMpPOBOYHOIO pacTBopa Co 3HaYeHNeM MacCOoBOM KOHLEeHTpauun, 6nmskum k
OXnaaemMoMy 3Ha4eHMNo KaXaoro KOMMoHeHTa, Ho He MeHee YeMm B 10 pa3s npeBbilaoLWwnm npeaen obHapyxe-
Hus. Onpeaensiemoe npu exxeAHEBHO NPOBEpPKeE OTHOCUTENIBHOE U3MEHEHMe BBIXOAHOrO cUrHana He AOMKHO
npesbiwate 10 % gns aHanMTOB MacCoBOW KOHLEHTpaLneld He meHee 1 Mkr/mMn n 20 % — ans aHanuToB mMac-
COBOW KOHLUeHTpaumen npubnuantensHo 0,5 mkr/mn. Ecnn HabnogaeTtca 6onee 3HavyMTelbHOE U3MeHeHMe,
HeobXxo4MMO NPOBECTU NOBTOPHYIO rPagyvMpoBKY WM MOCTPOEHUE HOBOro rpadynpoBoYHOro rpaduka Ha
OCHOBE CBEXENPUIOTOBMNEHHbIX rPadynpoBOYHbIX PacTBOPOB.
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0 10 20 t, MUH
roe t — Bpemsi, MUH;
1 —BBOA.

Ycnosus xpomatorpadupoBaHus:

konoHka: C-18 ¢ obpalleHHow a3oi;

nogBwxHas ¢asa: ¢ 06 eMHbIM oTHoLeHneM 60 % auetoHuTpuna n 40 % Boabl;

petektop: YO getekrop, paboTaowwmin Ha AnvHe BosiHbl 360 Hm;

pacxop;: 1 Mn/MuH;

rocT ISO 16000-3—2016

BpeMsA yaepxvueanus: ana JH®M-nponasoaHoro hopmansaernaa npudbnusnTensHoO 7 MUH;

06bem BBeAEHHOW NpOo6bI: 25 MKI.

PucyHok 4 — lNMpumep xpomartorpammel IH®M-nponseogHoro popmanbaernaa
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1
TR A I N

t
a) 0,61 mkr/mn b) 1,23 mkr/mn c) 6,16 mkr/mn d) 12,32 mkr/mn e) 18,48 mkr/mn

roe t — BpeMs, MUH;
1 — BBOA.

Ycnoeusi xpoMmaTorpacmpoBaHus:
konoHKa: C-18 ¢ o6palueHHo thasoi (C BHYTPEHHUM AnaMeTpom 4,6 MM, ANUHON 25 CM, NI SKBUBANEHTHas),
noaswxHas asa: c 06bemMHbIM oTHoLeHWeM 60 % aueToHutpuna u 40 % soab;
netekTop: Y® netekTop, paboTaroLwmii Ha gnuHe BonHbl 360 HM;
Temneparypa: 25 °C;
pacxoa: 1 Mn/mMuH;
BpeMs yaepxuanus: ansa [JH®-nponasogHoro npudbnuanTensHo 7 MuH;
06bem BBegeHHOM Npobbi: 25 Mkn.

MaccoBasi KOHLieHTpaLusl, MKI/MN Mnowaab nuka, yCNoBHbLIE €AUHULLBI
0,61 226541
1,23 452166
6,16 2257271
12,32 4711408
18,48 6953812

PucyHok 5 — lMNpumepbl xpomatorpamm [IHOM-npoussogHoro popmanbaeruga
NPy ero pa3nn4HbIX MAcCOBbIX KOHLIEHTPaLMAX
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rge A — nnowaae Nuka, yCnoBHble eQUHULLLI;
p — maccoBasi KoHuenTpaunsa AHPM-nponssogHoro opmanbaernaa, MKr/mn.
Ycnosusi xpomaTtorpadupoBanHus:
koapduumeHT koppensuum: 0,9999;
konoHka: C-18 ¢ obpalieHHomn da3son;
noaBwxHas dasa: c 06beMHbIM OTHOWeHeM 60 % aueToHuTpuna n 40 % sBogpl;
deTekTop: YO geTekTop, paboTaowmin Ha AnuHe BonHbl 360 HM;
pacxog;: 1 Mn/mMuH;
Bpems ygepxueanus: ansa JH®-nponssogHoro hopmanbgernaa npubnmanTensHo 7 MyH;
06bem BBeaeHHoN Npobbl: 25 M.

PucyHok 6 — Mpumep rpagyvpoBoYHoro rpacdmka ans opmanbgervaa

9.3.4 AHanus Ha cofepxaHue popManbaernga metogom BIXKX

MpoBoasaT c6opky U rpanynpoBky cucteMbl BOXKX B cootBeTcTBUM € 9.3.3. TUNNYHbIE NapameTpbl ANs
CUCTEMBI MpeacTaBMeHbl HUXe.

[ocTaToyHoe paspelueHne AHP-nponssoaHoro hopManbaersaa u BO3MOXHbIX MELLAIoLLIMX COCTaBOB
MoxeT obecnevnTb oKTageuunncunaHoBas konoHka (100 MM x 5 MM B gnameTpe, 10 MKM YacTuuax) ¢ NoaBMXK-
HoW dpasoit 70 % meTaHona n 30 % Boabl. B M3oKkpaTMYeCcKoM pexmme MOXXHO UCMONb30BaTh Mobble NOABMKHBbIE
dasbl (cM. ISO 16000-4).

B kayecTBe anbTepHaTMBbI NOAXOANT M3oKpaTUieckas noaswkHas gasa, cocToswas n3 cmecn 60 %
aueTtoHuTpuna u 40 % soabl. Paboune napameTphl:

kornoHka: C-18, BHyTpeHH1UM gnameTpom 4,6 MM, ANUHOW 25 CM, UNU 3KBUBANEHTHas!; KOHTPONUPOBaTh
TeMnepaTypy KONOHKM He 06513aTeNbHO;

noaBwxHas casa: 60 % auetoHuTpuna 140 % Boabl (06beMHOE OTHOLLEHWE), U3oKpaTNYeckas;

aetektop: Y® getektop, paboTatownin Ha AnnHe BonHbl 360 HM;

pacxog: 1,0 Mn/MuH;

Bpems yaepxueaHus: ana JH®M-npoussogHoro chopmansgernga 7 MUH — C UCTONb30BaHWEM OHOM
konoHk1 C-18, 3 MMH — ¢ ncnonb3oBaHMeM ABYX KonoHok C-18;

o6bem BBOAUMON Npobbl: 25 MKI.

Mepea KakabiM aHanM3oMm MpoBepsitoT 6asoBy NUHWUIO AeTekTopa Ans obecnedeHns cTabuibHbIX
YCrOBUHA.

MpurotasnuealoT noasuxkHyto chasy ana BAXX nytem cmewmsarus 600 mn auetonutpuna n 400 mn
BOAbl NMGO yCTaHaBNMBaOT COOTBETCTRYIOLME NapamMeTpbl Ans rpaAMeHTHOro antonposaHus. MonyyeHHyto
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cMmecb UNbLTPYIOT Yepes MeMbpaHHbIA hunbTp u3 nonuacgupa ¢ pasmepom nop 0,22 MKM B yCTpPOMUCTBE
hunNLTpoBaHUSA NOA BakyyMOM, W3roTOBINEHHOM TOJBbKO U3 cTekna unu g roponnacta. flerasmpytot oTpunbTpo-
BaHHy0 NoABWXKHYIO hasy nyTeM NpoayBKu ¢ ucnonb3oaHuem renust (7.11) ot 10 4o 15 mu (100 MA/MuH) unu
nyTem HarpesaHus 4o 60 °C o1 5 ao 10 MuH B nabopaTopHO KOHUYECKOW KoNnbe, HaKPbITON YacOBLIM CTEKIIOM.
Onsa npepoTepauleHna obpasoBaHusi Ny3bIPbKOB rasa B siMelke AeTeKTopa Noce Hero ycTaHaBInMBatoT MocTo-
AHHBINA orpaHMuuTens conpoTusneHus (350 kMa) unu kopoTkyto (15—30 cm) TpyGky U3 hToponnacTa BHYTpPEH-
HUM guameTpom 0,25 mm.

MpuMeyaHune—Bmecto geraampoBaHnsi NOABWXHOW a3kl (CMecu aueToHUTpuna n Bogbl) NyTemM NnpoayBKy
refiuemM Unu HarpeeaHnem B NabopaTtopHON NPaKTUKE NPUMEHSIOT CBEPX3BYKOBYIO fleaspauumio unv geaspaumio B onepa-
TUBHOM pexuMe yepes membpaHy nog HU3KUM AaBrEeHNEM.

MoasuxHyto hasy HanUBaT B eMKOCTb ANl pacTBOpUTENsi yctaHasnuaatoT pacxoa 1,0 Mn/MuH. Mepen
nepBbIM aHanM3oM Hacoc gomkeH npopabotate 20—30 MuH. [leTekTop BKAOYAOT, NO KpanHen mepe, 3a
30 MuH 0o NpoBeaeHUA NepBoro aHanusa. BeixoaHoW curHan getekropa permcTpupyroT ¢ NOMOLLLIO S1eKTPo-
N3MepUTENbHBIX CaMONULLYLLMX NPUBOPOB UMK aHaNorMYHOro YCTPOMCTBA BbIBOAA.

[nsa cuctem ¢ pyyHbiM BBOAOM NMpo6 HABMpaloT B YUCTbIA MHXXEKLMOHHDBIA LWINPULL He MeHee 100 Mkn npo-
6bl ANs BBoAA B xpomaTorpad. 3anonHaloT NeThnio KpaHa-Ao3aTopa noABuKHOM ha3on (kpaH-403aTop A0SMKEH
6bITb YCTAHOBIEH B MOSIOXKEHUe «3arpyska»), BBoAS AOMNOMHUTENBHYIO Npoby ¢ nomoulblo wnpuua. Ytobbl
HayaTb XpoMaTorpacdupoBaHue, KpaH-4o3aTop NepeBoadaT B NosiokeHue «BoA Npobbly. OQHOBPEMEHHO ¢
BBOJOM aKTUBUPYIOT cucTeMy 06paboTkM AaHHbIX, BKIHOYAIOT M OTMeYatoT TOUKY BBOAa Ha AuarpaMmMHON NeHTe
3MEKTPON3MEPUTENBHOTO camMmonuLlyLero npubopa. MpubnuantensHo Yepes 1 MUH NepeBOAAT KpaH-403aTop
13 NOMNOXeHUs «BBOA NPOO6LI» B NOMOXEHUE «3arpyska», OnonackusaroT UMY NPOMbIBAIOT LUNPUL, U A03UPYIo-
LLYIO MEeTII0 CMEChI0 aLeTOHUTPUIT— BoAa Anst NOAroTOBKU K aHanuay crieqytoLlei npobbl.

He nonyckaeTcs BBOAUTL pacTBOPUTENL B NETIIO KpaHa-Ao3aTopa, Koraa KpaH HaxoAuTcs B MOMOXKeHUU
«BBOA NPOObLI».

Mocne anouposaHua AH®I-npoussoaHoro hopmansgernga (CM. pucyHok4) npekpallaroT perucrpauuio
OaHHBIX U BbIMMCASIIOT MacCoBYHO KOHLEHTpaLMIO KOMMOHEHTOB B cOOTBETCTBUM ¢ pasgenom 10. Cuctema
MoxeT ObITb UCMONb30BaHa AN AarnbHellero aHan1sa npob nocne Toro, kak 6byaeT 4OCTUTHYTO YCTONYMBOE
nonoxeHune 6a3o0BON NMUHAN.

MpumeyaHune—ocne HECKONBKMX aHaNM30B 3arpsi3HeHne KONOHKK (ecnu o6HapyXXeHo, Hanpumep, No ycTa-
HOBINEHHOMY YBENUYEeHUIO JaBNeHUs MPY KaXa0M nocrnegytollem BBoge Nnpobel Npu 3agaHHOM 3Ha4YeHUM pacxoaa u cocTta-
Be pacTBoOpuTens) MOXeT ObiTb ycTpaHeHo npombiBaHuem ee 100 %-HbiM aueTOHUTPUNOM 06BLEMOM, NPEBOCXOAALUM
06beMm KONMOHKM B HECKoNbKo paa. Mogo6Hyo 3awmty MOXHO obecneunTb, Conb3ays hOPKONOHKK.

Ecnn 3HaveHe MacCcoBON KOHLEHTpaLMK aHannTa BIXOAUT 3a npedesbl NMMHEeNHOro y4acTtka rpagyu-
POBOYHON XapaKTepUCTUKN cUCTeMel, Npoby pas3baBnatoT noaBwKHOW dason unu BeoasaT B xpomatorpad
MeHbLNIA 06beM Npobbl. ECnn BpeMs yaepkuBaHus, nonyyeHHoe npu npeablayLinx BBogax npobbl, He Boc-
npoussoguTca (NpedenbHo JonycTuMoe oTkNoHeHWe +10 %), To COOTHOLUEHUE aLeTOHNUTPUN — BoJa MoXeT
6bITb YBETMYEHO UMM YMEHbLUEHO A4S NOMyYeHUsl COOTBETCTBYHOLLEro BpeMeHn yaepxkusaHus. Ecnv spems
YOEPXKUBAHUSA CNULLKOM BENWKO, TO COOTHOLUEHWe YBENWUYUBAKT; eCli CAULLKOM Mano — COOTHOLUeHUe
ymeHbLuatoT. Mpu HeoBXoAMMOCTM 3aMeHbl PacTBOPUTENS MPOBOAAT MOBTOPHYIO rpadyvpoBKy nepes BBOAOM
npo6ebl (cM. 9.3.3).

MpumeyaHune—IprBegeHHble yCrioBXs XpomMaTorpadMpoBaHusi 4OMKHbI ObiTb ONTYMU3MPOBaHbL! ANs onpe-
aenexus cdopmManbaermga. AHaNMMTUKY PEKoOMeHOyeTCsi NPOBECTM UCCNEeAoBaHns ¢ umetollericss cuctemon BOXKX ansa
ONTMMM3aLMM YCNOBUI XpomaTtorpadmpoBaHusi Ans pellueHns KOHKPEeTHOW aHanuTM4eckon 3agayn. Takke MoryT GblTb
nenonb3oBaHbl BOXKX cuctembl ¢ aBTOMaTU4eCkuM BBOAOM Npobbl M cOOPOM AaHHbIX.

Mony4eHHylo XpoMaTorpaMmmy MccrneaytoT Ha npeamMeT MeLlatoLero BAMAHNS 030Ha B COOTBETCTBUM
C 4.2 N pUCYHKOM 2.

9.3.5 AHanus gpyrux anbAernaoB U keToHoB MeTogom BAXKX

9.3.5.1 O6Lwue nonoxeHns

OnTummnsauma ycnosuii XxpoMmaTorpadrpoBaHis NocpeacTBOM MCNOMb30BaHUA OBYX KoroHok C-18,
COeUHEHHbIX nocreaoBaTensHO, U rpagueHTHOro pexuma nodadq aneHTa No3BonsieT NPOBoOAUTL aHanns
Apyrux anbaernaos U KETOHOB, 0TOBpaHHEIX 3 Bo3ayxa. B yacTHocTu, ycrnoBus xpomaTorpadMpoBaHng onTu-
MU3UPYIOT ANA pasderneHus aueToHa, MPOoNMOoHOBOro anederugaa v HeKoTOpbIX ApYruX anbaerndos ¢ 6onee
BbICOKO MOMEKYSIPHON MacCcom Npu NPogoBKUTENbHOCTM aHannaa npubnnantensHo 14.
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CocTtaB noaBuxHoN chasbl Neproanyeck USMEHSIKOT Mo NIMHEeNHON rpagneHTHON NporpaMmme 4ns nony4ye-
HUA MakcumarnbeHoro pasgenenus C,, C, n BeHsanbaernaa B cooTBeTCTBYOWEN obnacty XxpomaTorpaMmel.
Ons atoi uenu paspaboTaHa cneaytoLwas rpagMeHTHasa NporpaMMa; B MOMeHT BBoAa Npobbl U3MEHSAOT 06b-
eMHoe OTHoLeHue pacTBopoB ¢ 60 % aueToHuTpuna n40 % soabl Ao 75 % aueToHUTpUNa n 25 % oAbl B Teve-
Hue 36 muH; Ao 100 % aueToHuTpuna — B TedeHue 20 muH; 100 % aueToHUTpUNa — B Te4eHNe 5 MUH; MeHsItoT
HanpasfeHne NMHENHOro rpagueHTHoro nporpammMupoBaHust co 100 % aueToHnTpuna Ao 60 % aueToHUTpUna
140 % Boabl B Te4eHMe 1 MUH; noaaepkuBaoT 06 beMHoe oTHolueHne 60 % aueToHnTpuna n40 % Boabl B Teve-
HUe 15 MUH.

9.3.5.2 AHanus npo6 Ha Apyrue kap6oHUNbHbIE CoOeNHEHUS

MposoasaT cbopky 1 rpagyvpoBky cuctembl BOXKX B cooTBeTcTBMM € 9.3.3. Paboune napameTpsl:

KOMOHKa: ABe KomnoHk1 C-18, coegnHeHHbIe NocnefoBaTerbHO;

noaBvXkHas hasa: aueTOHUTPUI U BOAA; IMHEAHBIA FPaUeHTHbIA PEXUM;

netektop: Y® aetekrop, paboTawowwmin Ha AnvHe BosHb 360 HM;

pacxoa: 1,0 Mn/MuH;

rpagueHTHas nporpamma: no 9.3.4.

Ycnosusi xpoMmaTorpacdupoBaHusi, NpuBeAeHHbIE Bbille, Obiniv onTUMU3NPOBaHLI ANS rPagnEeHTHBIX CUC-
Tem BOXKX ¢ Y geTekTopoM Unmn AeTeKTOPOM Ha OCHOBE ANOAHOW MaTpuLbl, aBTOMaTU4eckum npobooTt6op-
HbIM YCTPOWCTBOM C 06bemMOM Aosupylowein netnu 25 Mk, AByMA konoHkamu C-18 (4,6 x 250 mMm) u
3NeKTPOU3MEPUTENBHBLIM CaMOMULLIYLLIMM NMPUBOPOM UIK SNEKTPOHHBIM UHTErPaTopoM. AHaNUTUKY peKOMeH-
AyeTcsi NpOBECTU UccrneaoBaHnst Ha uMetoLlelics cucteMme BOXKX ¢ Lenbio onTummnsaumm ycnosuin xpomartor-
padupoBaHus ANs pelleHns KOHKPeTHON aHanuTuyeckoi 3agaun. Ontumnsauma Heobxoamma, no KpanHei
Mepe, And pasgeneHua akponenHa, auetoHa U NponMoHOBOro anbaervaa.

MpumeyaHun e — M3rotoBUTENMN KOMOHOK 06bLIYHO NPUBOAAT PEKOMEHAALUMN NO ONTUMArbHBLIM YCNOBUSIM pa3-
aenexns JHOM-nponsBoaHbix ANst KONOHOK ¢ 06paleHHoNn da3oi. Tn pekoMeHgaumMmn MoryT UCKNoYaTh HEOBXo0aUMOCTb
UCMOnb30BaHUsi ABYX KONOHOK 6e3 yxyaLweHusi pasgerneHnst KapOboHUNbHBIX COEAUHEHNI.

KapboHunbHble coeaMHeHus B npobe onpeaensitoT KaUeCcTBEHHO U KONMUYECTBEHHO NYTEM CPABHEHMUS UX
BPEMEHN YAEPXKMBaHWA WM MAOWAAM MUKOB C aHanorMYHbIMKA Mokasatenamu Anst obpasuoB cpaBHEHUA
OH®M-npounssoaHbix. ®opmanbaerna, aueTtanbaerna, aueToH, NponMoHOBLIN anbaerna, KPOTOHOBBIN anbae-
rua, 6eHsanbgerua v o-, M-, N-TONyUOBbIE anbaernabl onpeaensitoT ¢ BbICOKOW CTeneHbio JOCTOBEPHOCTU.
OnpegeneHune macnsHoro anbaernga siBNsieTCA MeHee HageXHbIM U3-3a ero COBMECTHOro 31I0UpPOoBaHUA ¢
n306yTUpanbaernaom U MeTUNSTUIKETOHOM MPU YCTAHOBMEHHBIX BhILLE YCNOBUAX XpoMaTorpacuposaHus.
OpaHako akponeunH 1 KpoTOHOBBIM anbaerng MoryT 6bITb KOMMYECTBEHHO ONpeaeneHbl ¢ NpUeMIeMon TOHHOC-
Tb0 OCHe creumanbHbIX Mep npegocTopoxxHocT [11]. TunMdHaa xpomaTorpaMmma, nonydyeHHasa BOXKX cucte-
MOW C rpafiMeHTHBLIM 3/1loMpoBaHNeM, NpuBedeHa Ha pUcyHke 7.

MaccoByto KOHLLEHTpaLuto MHAMBMAYaNbHBIX KapOOHUIbHBIX coeguHeHn onpeaensiioT no 9.3.4.
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rae t — Bpemsi, MUH.

MpeHTugmKaLus Nnukos
Homep CoeauHeHne MaccoBas KoHUeHTpaLus, MKr/Mn
1 dopmanbaerng 1,140
2 AueTtanbaerug 1,000
3 AkponevH 1,000
4 AueToH 1,000
5 MponuoHoBLIN anbaerng 1,000
6 KpoToHOBbLIM anbaerng 1,000
7 MacnsiHblii anbaerug® 1,000
8 BeHsanbgerng 1,000
9 N3oeanepanbgerna 0,450
10 Banepanbperun 0,450
11 o-TonywnoBbi anbaervg 0,515
12 m-TonyunoBbli anbaerna 0,505
13 r-TonyvnoBbli anbaerng 0,510
14 FekcaHanb 1,000
15 2,5-NumeTunbeHsanbaerng 0,510
) YNneHTndmKaLMA MacNSHOTO anbaerkaa MeHee TOUHas, OTOMY YTO LIEOFUT YK COIEPXUT M3OMACTISHbIIA anbae-
A N METUNITUNKETOH (2-6yTaHOH) NMpU YCTaHOBMEHHbLIX XpoMaTtorpaduyeckux ycrioBusix. Moatomy B aTOM cnyyae
AornxHa 6bITb NpUMeHeHa cneLuanbHas nporpaMmma, Kotopasi onpefenseT MacnsHbIA anbaerua B NPUCYTCTBUKN Nio6o-
o U3 NOCreaHUX NOTEHLMANBHO MELLAKLLIMX COEAUHEHWIA.

PucyHok 7 — lMpumep xpomarorpadmyeckoro pasaeneHvsa JHPM-nponssoaHbix 15 kKapOOHUNbHBIX COeAUHEHWIA
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10 BbluvcneHue pe3ynbLTaToB U3MepeHUn
OB61uyio cKOppeKTUPOBaHHYI0 Maccy aHanuta (AH®PIM-Npon3soaHOro), U3BNEUEHHOTO U3 KapTpumxa, my
ANS Kaxxaon Npobbl BeIMUMCNAT No dopmyne
my=ms;—m,, 3
rae my, — HeckoppekTuposaHHaa macca [IHPI-npon3BoaHOro Ha KapTPUAXK ¢ NPoBoiA, MKr:

m, = A, Yst;! vV (4)
S|

m, — Macca aHanura B KapTpumke C Xonoctoun np06017|, MKT:

m,=A, Lstd V., (5
Astd

A, — nrowiaab Nvka aHanuTa, 3MMpoBaHHOIO U3 KapTpUaka ¢ NPoBOiA, YCOBHLIE eAUHULbI;
Yst¢ — MACCOBASA KOHLEHTPAaLIMA aHanuTa B rpagyMpoBOYHOM pacTBope Ans exXeAHEeBHON rpaaynpoBky,
MKr/MIT;
Ay —Nrolaab nuka aHanuta B rpagyMpoBOYMHOM pacTBope AN eXeHEBHOW rpayupoBKN, YCNOBHLIE
eanHuLbl;
V, — obLwuin o6beM antoara, nony4eHHoro Ana kapTpuaka ¢ npobow, Mi;
d, — ko3 duLMeHT pasbasneHus smoata Npobbl:
d, = 1, ecnn npoBy He pa3baBnAnM NOBTOPHO,
ds = V,/V,, ecnnnpoby pasbasnanu AN Toro, 4YTobkbl BLIXOAHON CUrHan Haxoauncs B obrnactu nu-
HeMNHOCTU AeTeKTopa,
rae V, — obbem nocne pas6aBneHus, Mn,
V, — o6beM anukBoTEI, UCMOMNb3yeMbli Npyu pasbaBneHuu, Mt
A, — nrolwlagb NvKa aHanuTa, aNioUpoBaHHOIo U3 KapTpuka C XOMocTon nNpoboit, ycrosHble
eanHULbI;
V, — 06Luit o6beM antoata, Nosy4eHHoro Ans KapTpuapka ¢ XornocToi Npo6oit, mMi;
d, — koadduLmeHT pasbasneHns xonocToi npobel, pasHbii 1,0.
MaccoByto KOHLieHTpaL1io KapGOHUIILHOMO COeANHEHUNA v,, HI/N, B Npobe BeiuUcnAT No hopmyne
M. 1000 ®)

? M der Vm

Ya

rae M, — monekynspHas Macca kapboHUNMLHOro coeanHeHuna (ana oopmansaernga pasHa 30 r/monb);
M, — MonekynsipHas macca [JH®I -npounssoaHoro (ans chopmansaernaa pasHa 210 r/mons);
V,,, — obwuit o6bem npobekl Bo3ayxa 3aMKHYTOro NoMeLleHns, oTobpaHHon no 9.1, n.

MpunmeyaHune—He pekomeHayeTca UCNONL30BaTL MUNNNAapAHbIE U MUNNUOHHBIE Aonn. OaHako aAns yao-
6CTBa HEKOTOPbLIX Nonb3oBaTenemn NpegocTaBneHa cneayiowas nHopmaums.

Mpeob6pasoBaHue coepaHusi KapBOHWUNBHOTO COEAUHEHUA , B MUNnuapaHble 4orm (10-9) o6beMHol
cdbpakumn nposoaaT no oopmyne
_ Yas243 @
As Mc ’

rae @a, — KOHUeHTpauus kap6oHMNbHOro coeAMHEHNA NPU CTaHAAPTHBIX YCMOBUAX B MUIIMapAHbLIX 4OMNAX
(1079) o6beMHO pakLuu;
Yas — MaccoBas KOHLIeHTpaLus KapboHNNBHOro coeanHeHUs B Npobe, BbIMUCNEHHas C UCTIONb30BaHNeM
obbema Bosayxa V,, npuseaeHHoro k Temnepatype 25 °C v aaenenuto 101,3 kMa, Hr/n;
24,3 — MONApHbIN 06beM UaeansHOro rasa, NpUBeAeHHLIN K Temnepatype 25 °C, H/HMOnb.
06wt ckoppeKTUpPoBaHHLIA 06bem Npobkl Bosayxa Vi, N, npuseaeHHbIN k Temnepatype 25 °C 1 aas-
nenuto 101,3 klMa, BbluncnsoT no popmyne
Vs - V.p ) 296,’]5_, (8)
1013 27315+ T

rae V,, — obuimnii 06bem Npobhbl B YCIOBUSIX 3aMKHYTOrO MoMeLleHus, i;
P — cpegHee atMocepHoe AaBneHne BHYTPU 3aMKHYTOro nomelueHus, kMa;
T — cpegHsas TemnepaTtypa okpyxaloLen cpeabl B 3aMKHYTOM nometleHun, °C.

19



rocT I1SO 16000-3—2016

Ecnu HeobxoaMMO BbIpasnTb cogepxaHue aHanuTa B MUNAUOHHBIX AoNAX (MAH1) Npu cTaHAapTHBIX
yCcnoBuax okpyxarowen cpeasl (Temnepatype 25 °C ngasnexun 101,3 klMa) ana conoctasneHus ¢ obpasuamm
CpaBHEeHUs1, COCTaB KOTOPLIX YCTAHOBNEH B TEX Xe BenuunHax, oTo6paHHbI 06beM He cneayeT NpUBOAUTL K
CTaHAapTHLIM YCIIOBUAM.

11 Kputepumn ach¢peKTUBHOCTM M KOHTPOIb Ka4yeCTBa pe3ynbTaToB MU3MepeHUi

11.1 OOwue nonoxeHusn

B HacTosiwem pasgene ycTaHoBneHbl Mepbl, Heobxogumble Ana obecneveHUsa KOHTPonsa Kadectsa
pes3ynbTaToB U3MEPEHUA, N PYKOBOACTBO MO COOTBETCTBUIO KpUTepusam 3hekTUBHOCTU, KOTOPbIe AOMKHbI
ObITb BbIMOMHEHbI.

Monb3oBaTenb HACTOALEro cTaHAapTa AOMKEH BbINOMNHATL TpeboraHusa ISO 17025.

11.2 CrtaHpapTHble paboune npoueaypbl

Monb3oBaTenb cTaHAapTa AoMkeH paspaboTaTb cTaHAapTHeIE paGoune nNpoueaypbl ANA crneayroLmx
BWAOB AesATeNbHOCTM B naGopatopun: cGopka, rpasyvpoBKa U NpuMeHeHne cucTeMel oTéopa Npob ¢ ykasaHu-
€M W3roTOBUTENS U MoAeNn 1UCnonb3yeMoro o6opyAoBaHus; NOAroTOBKA, OMNCTKA, XpaHeHue n o6paboTka
peakTMBOB, UCMOMb3YyeMbIX Npu oTGope Npob, u camux Npo6; cbopka, rpagyMpoBka U NPUMEHEHUE CUCTEMBI
B3>KX ¢ ykasaHneM Mapku 1 Mogenu ucnonbsyemoro o6opyaosaHuns; cnocob peructpaumm n o6paboTku aaH-
HBIX C yKasaHWeM UCcnonb3yeMblX annapaTHbIX U NporpaMmMHbIX cpeacTs OBM.

OnwucaHWe cTaHaapTHbIX pabourx NpoLedyp AOIKHO BKoYaTb B ce65 noaTanHble MHCTPYKUMK U 6biTb
[OCTYMHBIM U MOHATHLIM ANs nepcoHana, paboTakowlero B naéopatopun. CTaHaapTHble paboune npoliegypbl
[OMKHbI COOTBETCTBOBATbL TPEGOBaHNAM HACTOALLEro cTaHaapTa.

11.3 AdbekTMBHOCTL cucTemMbl BAXKX
AdbdekTmBHoCTb cnuctembl BOXKX onpegensetca adpdeKTUBHOCTLIO KOMIOHKN 1) (YUCIIO TEOPETUYECKNX
Tapenok), KOTOPYHo BbIYUCNIAOT Mo hopmyne
. 2
n=554-"|, 9)
by2

rae t, — BpeMs yaepxuBaHua aHanuTa, cek;
b4, — WMpUHA NUKa Ha MOMOBUHE BbICOTbI MO OAHOMY KOMMOHEHTY, CeK.

ObheKTUBHOCTb KONMOHKM A0MKHA BbITh He MeHee 5000 TeopeTUYeCKUX Tapenok.

OTHOCUTeNbHOE CTaH4apPTHOE OTKIIOHEeHWE BbIXOAHOIo cUrHara npy NoBTOPHbIX KaXKA0AHEeBHLIX BBOAAX
npo6 B cuctemy BOXKX He gorkHo GbiTh Gonee +10 % Ans rpagyvpoBOYHBIX PaCTBOPOB C MaCcCOBOW KOHLEHT-
pauuer aHanuta He meHee 1 Mkr/Mn. Mpy MaccoBol KOHLLEHTPaLIMU HEKOTOPBIX KAPBOHUNbHBLIX CoOeAUHEHWUI He
6onee 0,5 MKr/MN NpeLMU3NOHHOCTb MOBTOPHBIX aHANMU30B MOXeT yBenuunteca Ao 20 %. MpeunsnoHHoCTb
BPEMeHU yaepxmBaHus omkHa 6bITh B npedenax +7 % B ntoboi AeHb NPpoBeAeHUS aHanusa.

11.4 NoTeps npobbl

MoTeps npobbl HabntogaeTcs Npyn NPeBbILLEHAN AONYCTUMOM Harpy3kn copbeHTa nnun ecnm o6beMHbIA
pacxop rnpeBsbiaeT MakcuMarnbHO 4ONYCTUMbINA 411 UCNOMb3yeMoin cucTeMbl oT6opa nNpob. MoTtepto Npobbl
MOXHO MpegoTBpaTUTL NyTeM YCTaHOBKWU ABYX KapTpumpkel ans ot6opa npob, coegnHEHHbIX nocneaosa-
TeNbHO, C NOCNeAYoLWUM aHaIM30M COAEPKUMOTO KXKA0ro U3 HUX, MMBO NyTeM YCTaHOBKM ABYXCEKLIMOHHOTO
KapTpuaxa c copbGeHTOM C NocrneayowmM aHan1M3om obenx cekuni. Ecnu konuvecTso aHanuta B pe3epBHON
cekumn Gonee 15 % konMMYecTBa aHanMTa B OCHOBHOW CeKUMU, AenaloT npeanonoXeHne o «npockoke» u
TOYHOCTb NOJSYYEHHbIX Pe3yNbTaToB NOABEPratoT COMHEHUIO.

11.5 MNnaH usmepeHun

Mnan namepeHusa JoMKeH ycTaHaBNMBaTh TpeboBaHUs K ypOBHIO KavyecTBa, onpeaeneHHbIe 3aka3HnkoMm.

PekomeHayeTcs NpoBoAWTb NOBTOPHLIN 0T6op Npo6. OaHa unu 6onee npoba MoxeT 6bITb 3anakoBaHa
ana 6onee nosgHero aHanusa, npu xenaHun. CteneHb BOCCTaHOBMIEHUA Npobbl AOSHKHA OblTb Noapo6HO
3a40KyMEHTUpOBaHa.

HeobxoanMMo yunThiBaTh BaXHble KpUTEPUN, B TOM YUCHie Npy BbiBope noapaavuka unu nabopatopun
ANA NpoBeeHNs1 USMEPEHUN, KOTopble AOMKHbI BKIIOYaTh crieqyoLwme Bonpochl.

- CywectByeT nu B nabopaTopuuM cucTema KOHTpONsl KadecTBa (Hanpumep, B COOTBETCTBUU C
ISO 17025)?

- Kakue npoueaypbl kanubpoBKM UCMIONb3YIOTCA, KaK 4acTo U B KAKOW cTeneHn?
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- Kakve meToabl ncnonb3ytoT Ana onpegeneHus dgopmansiersaa u apyrux kapboHUnbHbIX coeau-
HeHWNA?

- Heobxogumbl N1 cpaBHUTENbHBIE U3MEPEHUA?

- KakonpepensitoT HeonpeaeneHHocTb (Hanpumep, B cooTBeTcTBUM ¢ 1ISO 98-3 [9])?

- YyacTtByeT N1 nabopaTtopus B MexnabopaTopHbIX UCMbITAHUAX?

12 MpeunsnoHHOCTb U HeonpeaeneHHOCTb

Tak xe, kak v Npy aHanmnse gpyrux coeQnHEHWR, Ha NPELM3NOHHOCTb U HeoNpeaeieHHOCTb pesybTaTa
onpefeneHusa cofepXaHua dopMarnbiernga B BO3AyXe 3aMKHYTHIX NMOMELLEHWI BAUSIOT ABa dakTopa:
BOCTPOWN3BOAMMOCTb aHanMTUYeCKo NpoLeaypbl M U3BMEHEHWE BO BpeMEHM CoAepXKaHns aHanunTa B BO3gyxe.
CunTtaeTcq, YTo nocnegHuii caktop nMeeT ropasgo 6onbliee BAUSHUE, YeM NepBbIA, XOTA TPYAHO KOMU-
YeCTBEHHO OLEHUTL BIUAHNE U3MEHEH NSt MIHTEHCUBHOCTU UCTOUHMKA U YCMOBUA BEHTUIIALUK.

O61as nHgopmaLmsa 0 3HaYEHUSAX NOTPELLHOCTE N, OTHOCALLMXCS K aHannMTU4eCcKon npoueaype, npuse-
[AeHa B NpUnoxeHun A.

13 lMpoTokon nsmepeHUn

MpoToKON UCMIbITaHWI OOMMKEH coaepXkaTb criegytoLyto MHopmMaumio:
a) uellb U3sMepeHuis;

)

) BpemsiupaaTa;

) ycnosus npu oTbope npob (Temnepatypa, AasneHne, OTHOCUTENbHas BMaXHOCTb);
) MeToA UCMbITaHWA B COOTBETCTBUN C HACTOALUM CTaHAAPTOM;

g) nonHoe onucaHWe aHanMTUYeCKoro aHanusa;

h) npegen obHapyxeHUsi aHAaNUTUYECKOTO MeToaa;

i) KOHUEeHTpauum naeHTMdnUMpoBaHHbIX COeduHeHnn, cooTeeTcTByoWwMe um yncna CAS, a Takke
MPUHLMMBI pacyeTa U KanubpoBKy;

j) BCe onepauMOHHbIE AeTanu, He YCTaHOBIIEHHbIe B HAacTosLLEM CTaHdapTe Unun cHuTaroLmecs Aonon-
HUTeNbHBIMKU, BMEcTe ¢ AeTansAMu fobbiX aBapuUiHbIX CUTYauUuiA, KOTOPbIe MOTYT BNUATL Ha pesynbTaT(bl)
UCNbITaHWIA;

K) HeonpegeneHHOCTb NOMYYEHHbIX Pe3yNbTaToB.
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MpwunoxeHne A
(cnpaBo4Hoe)

Mpeyn3noHHOCTb U HeonpeaeneHHOCTb

Bbina npoeBeAeHa oueHka METOAUKU, aHaNorM4YHON MeToAMKE aHanuaa, NPUBEAEHHOW B HACTOAWEM CTaHaapTe.
Mpeun3anoHHOCTb, OTHOCSILLASACH K aHanMTUYecKon npoueaype, AomkHa 6biTe B npegenax +10 % npn mMaccoBol KOH-
LueHTpaumm aHanuTa He meHee 1 mkr/mn. Mpy maccoBom KOHUEeHTpauum He Gonee 0,5 MKI/MN NPEeLM3NOHHOCTL NPU NOBTOP-
HbIX aHaNM3ax HEKOTOPbIX KAPBOHUIBHBLIX COEAMHEHUI MOXET YBENUUUTLCS A0 25 %.

B xoge kpyroebix ucneitanun [11], [23], [24] 6bina npoBegeHa oLeHka MeETOA4a C UCMONB3OBAHUEM KAPTPUIPKEN C
cunukarenem (c pasamepom vactuy ot 55 o 105 MkM) ¢ HaHeceHHbIM [IHPT, aHanorM4Horo MeToay, yCTaHOBNEeHHOMY B
HacTosILLEeM cTaHaapTe. Pe3ynbTaTbl NPOBEAESHHOW OLEHKMN, NPUBEAEHHBIE HUXE, MOTYT 6bITb UCNONB3OBaHbI A OLEHU-
BaHUs 3¢pHEKTUBHOCTU UCMNONb30BaHUSA JaHHOIO METO/A A1K aHANM3a BO3/1yXa 3aMKHYThIX MOMELLLEHUNA.

lBe pasnnuHblie nabopaTopun MCNonb3oBanNu KapTpuaku ansi npoeeeHusi 6onee 1500 namepennii cogepxxaHms
thopmanegermaa v Apyrmx kapboHUNbHbIX COEAUHEHUI B BO3AYXE OKpYXalowwel cpeabl B paMKax nporpammel uccnegoBa-
HuR, npoBogumon B 14 ropogax CLWIA [23], [24]. Mpeun3noHHoCTb 45 NOBTOPHBIX BBOAOB MPagynpoBOYHOIO pacTBopa
OH®M-nponssogHoro opmanbaernaa B cuctemy BOXKX B TeveHune 2 mec, Bolpa)keHHasi Kak OTHOCUTENbHOE CTaHA4apTHOe
OTKIoHeHue, coctaBuna 0,85 %. Mo pesynbTaTtam TpeXKpaTHOro aHanu3a Kaxaon u3 12 ngeHTUYHbIX Npob kapTpumKen
C HaHeceHHbIM [H®I 6binn nonyyeHsl 3HaYeHUs1 cogepxanus dopmanbaernaa, KoTopble cornacylTcs Mexgy cobon
B Npeaenax 0THOCUTENBbHOIO CTaHAAPTHOIO OTKITOHEHURA 10,9 %.

B kpyroBbix ucnbiTaHusX npuHMmanu ysactue 16 na6oparopuii CLLA, Kanaab! v EBpornbl. [Mpy aTux ucnsitanmsx 6ein
npoBegeH aHanu3 250 kapTpuaxeri ¢ xonocTeiMu NpoGamm, Tpex Habopos no 30 kKapTpuapKel ¢ TPEMs 3HaUEHUSIMU coflep-
xaHusi BBogumbix [IHO-nponaBogHbix n 13 cepuii kapTpuaxen, SKCNOHUPOBAHHBIX B Cpefie C BbIXMOMHbLIMU ra3aMu aBTo-
mobunetii [11], [23], [24]. KapTpuaxu, cooTBeTCTBYIOWME TpeGoBaHusm 4.2, 661Ny NnoAroToBrneHsl ogHoN nabopartopuen.
Bce npobkl 6b1nm cniyuanHbim 06pa3om pacnpegeneHsl Mexay naboparopusimy, y4acTBYIOLLMMU B KPYTOBbIX UCTIBITAHUAX.
Pe3ynbTaTbl KpYroBbIX UCMbITaHUin 0606w eHbl M NpuBeaeHbl B Tabnuue A.1.

MpumevyaHnune—B xope KkpyroBbiIX MCMbITaHUWA He MPUMEHSNacL CTAHAAPTU3OBAHHAs METOAMKa aHanusa
meTogom BOXKX. YyacTHUKM ncnbiTaHUIA UCNONb30Banu Té METOAVKM, OCHOBaHHbIe Ha BOXKX, koTopbie oHM ncnonbsyioT
Ha NpaKkTuKe B CBOMX naboparopusix.

AbBcontoTHas BenmumHa pa3HoCTH, BbpaXXeHHas B NPOLIEHTax, MeXay pesynbTaTtamu AByX CEpui uamepeHuin (otéop
npo6 13 0gHOro 1 TOrO Xe MecTa), NPOBeAEHHLIX MO UccnegoBaTensckor nporpamme CLUA B 1988 r., coctaBuna gnsi op-
manbgernga 11,8 % (n = 405), auetanbgernga — 14,5 % (n = 386)nauetoHa — 16,7 % (n = 346) [23], [24]. B pesynbTate
aHanuaa napHeiX Npo6, 0ToGpaHHbIX B paMkax AaHHONW NporpamMmmel M NPOaHaNU3MpoBaHHbIX PasnNUUHbIMK nabopaTopusi-
MM, OTHOCUTENbHOE CTaHaapTHoe OTKNoHeHue coctaBuno 0,07, koadduumeHT koppensaumm — 0,98, HeonpeneneH-
HocTe — MUHYc 0,05 ans dopmanegernaa[23]. CooTBeTCTBYIOWME 3HaUeHUs Ans aueTanbgernga cocraeunum 0,12;0,95u
muHyc 0,50, a gnsa auetoHa — 0,15; 0,95 n munyc 0,54 [24]. AHanua kapTpuaxen nocne BBegeHust B Hux [IHOI, npoeoau-
MbIll 0gHON nabopaTopyeit B Te4eHUe roga, nokasar, YTo cpeaHsisi HeonpeaeneHHoCTs cocTasuna 6,2 % ans chopmanbge-
maa (n = 14)n 13,8 % ansa auetanbgervaa (n = 13). AHanua 30 kapTpuaxen nocne BBegeHUs B HUX QHOT, npoBogumbii
opHon nabopaTopuen B paMkax 4aHHOW NporpamMmel, nokasar, UTto cpegHsisi HeonpeaeneHHocTs coctaemna 1,0 % (B gna-
nasoHe oT MuHyc 49 % no nnioc 28 %) ans dopmansgernaa u 5,1 % (B ananasoHe ot MyuHyc 38 % o muHyc 39 %) ans
aueTanbgervga.

Tab6nwuuya A1 — Peaynbtatbl KpYroBbIX UCNbITaHWIA

MponuoHoBbIv

Twn npo6bi dopmansgerug Auetanbgerng anbaern BeH3anb-gerng

KapTpumku ¢ XonocTom npoboii:

anbgerna, MKr 0,13 0,18 0,12 0,06
CV, % 46 70 47 44
n 33 33 23 8

KapTpumx ¢ npo6oii®:

cTeneHb usBnedexusi, % (CV, %)
HU3KU 89,0 (6,02) 92,6 (13,8) 106,7 (32,6) 114,7 (36,1)
cpenHui 97,2 (3,56) 97,8 (7,98) 100,9 (13,2) 123,5 (10,4)
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Tun npobebl

dopmansgerug

AueTtanbaerng

[MponuoHoBbIv

Bensanb-gerua

ansgerng
BbICOKMI 97,5 (2,15) 102,2 (6,93) 100,1 (8,77) 120,0 (8,21)
n 12 13 12 14
Mpobbl BO3AYXa OKpyKatoLLen cpeabl
C BbIXIONHEIMM rasamm aBTomobu-
nem:
anbgerna, mr 5,93 7,99 0,52 0,29
CV, % 12,6 16,5 26,4 19,4
n 31 32 32 17

N — 4YNCIo N3MepPEHUN.

MpumedyaHune—B uccnegoBaHnsax npuHumanu ydactve 16 nabopaTtopuil. 3HadeHusi Gbinn NonyYeHsl Ha
OCHOBE psija AaHHbIX MOCNe yaarneHns U3 Hero pe3ko OTIIMYALLUXCH 3HAYEHUA.

0O60o3HaveHns], NPUHATLIE B Tabnuue:

CV — oTHOCUTENBHOE CTaHAAPTHOE OTKITOHEHUE;

¥ Huakuii, cpeaHUi U BbICOKWI YPOBHU CoepXXaHus BBEAEHHOIO B KAPTPUAX anbaeraa coctasnsnm npubnmnau-
TenbHo 0,5; 5 1 10 MKr COOTBETCTBEHHO.
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Mpunoxenve B
(cnpaBouHoe)

Touku nnaBneHna QH®I-nponsBoaHbIX KapOOHUNBHBLIX COeAUHEHUN

Tabnwuuya B.1— Toukm nnaenenust JHOM-nponasoaHbix Kap6oHUNBHBIX COeaUHEHNN

HaumeHoBaHue Touka nnaenexus?)

KapBOHUNBHOTO COEAUHEHUS OH®M-npoussoaHoro [17], °C
AueTanbaerng OT1 152 go 153 ekniou. (168,5 [25], 168 [26])
AueToH OT 125 go 127 ekniou. (128 [25], 128 [26])
Bensanbaerng Ot 240 po 242 skniov. (235 [26])
MacnsaHbii anegerma, Ot 119 go 120 sknioM. (122 [26])
KpoToHOBBIN anbgerng OT1 191 go 192 skniou. (190 [26])
2,5-aumeTnnbeH3anbaerng Ot 216,5 no 219,5 BKtoM.
dopmaneaermg 166 (167 [25], 166 [26])
["ekcaHanbgerma Ot 106 go 107 BKntou.
V3oBanepanbaermg, OT1121,5 po 123,5 Bktou.
MponnoHoBLIN anegerng Ot 144 po 145 erntou. (155 [26])
o-TonywnoBbIn anegerna, OT1 193 go 194 exniou. (o1 193 go 194 [26])
m-Tonywnoebin ansgervy 212 (212 [286])
r-TonyvnoBsbin anbaerng Ot 234 po 236 ekmiov. (234 [26])
Banepanbaervg Ot 108 no 108,5 Bkntou. (98 [26])

¥ Touky NNaBeHWs onpeaeneHs! AnNs aMepuUKaHCKOro YNIPaBNeHUs Mo oXpaHe OKpYXaloLwen cpefbl HE3aBUCUMOW
aTTecTroBaHHoW nabopatopuen, Radian International, OcTtuH, Texac. OnybnukoBaHHble CNPaBOYHLIE 3HAYEHUS NPUBE-
JeHbl B KPYITbIX CKOBKax.
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MpunoxeHnne A
(cnpaBo4Hoe)

CBeaieHUA 0 COOTBETCTBUN CCbINTOYHbIX MeXAayHapoAHbIX CTaHOapToB
MeXrocygapCcrtBeHHbIM CTaHgapTam

Tabnwuuya OAA

O603Ha4eHne CCbINOYHOro CreneHb O603Ha4eHne n HaumeHoBaHue
MeXAyHapOAHOro cTaHaapTa |  COOTBETCTBUS COOTBETCTBYIOLLEr0 MEXrocyapCTBEHHOIO cTaHaapTa
ISO/IEC 17025:2005 IDT FOCT MCO/M3K 17025—2009 «O6wume TpeboBaHUA K KOMNETEHTHOCTU

ncnblTaTenbHbIX U KanMBpoBOUHbLIX NabopaTopuiny

MpumedyaHne—B HacToswen Tabnmue UCNONb30BaHO CrieaytoLlee YCroBHoe 0603HaYeHne CTeneHn cooT-

BETCTBUA CTaHgapTa:

- IDT — naeHTn4HbIN CTaHaapT.
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