®ENEPANBHOE AFEHTCTBO

MO TEXHNWYECKOMY PEFYMPOBAHUNIO N METPOIOIr A

HALUWOHANbHbBbIW TOCT Puco
CTAHOAPT
POCCUMNCKO 15202.2.
OELEPALUMN 2014

BO34YX PABOYEN 30HbI

OnpepgeneHne cogepXxaHuss MeTasl/10B U MeTas1Iona0B
B TBEpPAbIX YacTuuax aspo3osid MeTog0oM aTOMHOMN
9MMCCUOHHOW CMEeKTPOMETPUN
C UHAYKTUBHO-CBA3aHHOW MN/1a3Mon

YacTtb 2

MogrotoBka npo6

SO 15202-2:2012
Workplace air — Determination of metals and metalloids in airborne particulate
matter by inductively coupled plasma atomic emission spectrometry —
Part 2: Sample preparation
(IDT)

M3paHve ouunanbHoe

MockBa
CtaHgapTuHopm
2015


https://meganorm.ru/Index2/1/4293775/4293775414.htm

FOCT P NCO 15202-2—2014

Mpeaucnosune

1 NOArOTOBJ/IEH OTKpbITbIM akuMoHepHbIM 06LecTBOM «HayuyHo-uccnefoBaTesibCkuii  LEHTP
KOHTPONA ¥ AMArHOCTMKN TexHuyecknx cuctem» (AO «HWLL KO») Ha ocHOBe CO6CTBEHHOrO ayTEHTUYHOro
nepeBoja Ha PYCCKUIA fi3bIK MEXAYHAPO4HOro CTaHAapTa, yKasaHHoro B nyHkTe 4

2 BHECEH TexHuuyeckMm kKOMUTETOM Mo cTaHAapTusaumnm TK 457 «KauecTso Bo3gyxa»

3 YTBEPXOEH N BBEAEH B LI,EI7ICTBVIE Mpukasom PepepanbHOro areHTCTBa Mo TeXHNYEeCKoOMY
perynuposaHuio n MeTponorumn ot 11 Hos6ps 2014 r. No 1553-ct

4 HacToswwmidi cTaHdapT MAeHTUYeH MexayHapogaHomMy ctaHgapTty CO 15202-2:2012 «Bo3ayx pabo-
yeil 30HbI. OnpegeneHne cofepxaHus MeTanoB U MeTanIoMaoB B TBEPAbIX YacTMLAX a3po30/1sa MeToAoM
aTOMHOl 3MWUCCMOHHON CNEeKTPOMEeTPUM C MHAYKTUBHO-CBSA3AHHOW nnasmoii. YacTb 2. MNogrotoska npo6»
(ISO 15202-2:2012 «Workplace air — Determination of metals and metalloids in airborne particulate matter by
inductively coupled plasma atomic emission spectrometry — Part 2: Sample preparation»).

Mpu NpYMeHeHNn HacToALWero cTaHAapTa peKOMeHAyeTCs NCN0/b30BaTb BMECTO CCbIIOYHbIX MeXAyHa-
POAHbIX N €BPONECKUX PEerMoHasnbHbIX CTaHAapTOB COOTBETCTBYIOLME UM HaLMOHaNbHble cTaHAapTbl Poc-
cuiickoii defepaLum, cBefeHNs 0 KOTOPbIX NpMBeAeHbl B JONO/THUTENIbHOM NpunoxeHun A

5 B3AMEH NOCT P CO 15202-2—2008

MpaBuna NpMMeHeHNs HacToAlWero craHgapTa ycTaHosneHwol B FTOCT P 1.0—2012 (pa3gen 8).
WNHdopmauymsa 06 n3mMeHeHUAX K HacT oS eMy cTaHgap Ty Ny6MKyeTCa B €XerofHoMm (Mo COCTOSHUIO Ha
laHBaps TekyLllero roga) MHpopmaLMoHHOM yKasaTesne «HaunoHasbHble CTaH4apTbi». a ouunanbHbIi
TEKCT U3MEHeHWli N NoNpaBoOK — B €XXEMECAYHOM MHPOPMALMOHHOM yKa3aTene «HauuoHanbHble CTaH-
JapThbi». B cnyyae nepecMoTpa (3aMeHbl) MAM 0T MeHblHAC T OSILLero cTaHAapTa cooTBe TCTBYyOLIeeyBe-
fomneHne 6yfeT ony6/MKOBaHO B G/MKailleM BbiNycke €XeMeCcAYHOro MHPOPMaLMOHHOTO yKka3aTens
«HaumoHanbHble cTaHgapThi». CooTBeTCTBYLWas HopMauus, yBeoMeHe v TeKCTbl pa3MeLtanT-
CA TakKxe B MH(pOpMaLMOHHO cucTeme 06LLLero NONb30BaHNA — Ha oduLanbHoM caiTe PefepanbHOro
areHTCcTBaNo TeXHNYEeCKOMY pPeryimpoBaHuio ¥ MeTpoorum B ceTu VIHTepHeT (Www.gost.ru)

©CrtaHpgapTuHpopm. 2015

HacTosiuii cTaHAapT He MOXeT GbITb MNO/IHOCTLIO UM YACTUYHO BOCMPOU3BEAEH, TUPAXKMPOBAH 1 pac-
MPOCTPaHEH B kKayecTBe ohuLmanbHOro nsganus 6e3 paspelleHus ®efepasbHOro areHTCTBa No TEXHUYECKO-
MY perysiupoBaHuio 1 MeTposiorumn
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BeBegeHve

3[,0poBbe PabOTHUKOB MHOTVX OTpac/ieli NPOMbILLIEHHOCTM NOABEPraeTcsa PUCKY NPY BAbIXaHUN BO34Y-
Xa. cofiepxallero TOKCUYHble MeTaslibl M MeTanongbl. Cneynanmctam B 061acTyi MPOMBbILLIEHHON TMINEHbI
oXpaHbl Tpyfa Heob6xoAuMo onpeaenaTh AP EKTVBHOCTL MEPONPUATUIA, NpeAnpPUHUMAEMbIX A1 KOHTPONSA
BpeAHbIX BO3AeNCTBUI/ Ha pabOTHUKOB, YTO OObIYHO AOCTUrAETCH M3MEPEHUAMU COAEepPXaHUa MeTannoB u
MeTas/lIongoB B BO3Ayxe paboueli 30Hbl. HacTosawmin ctaHgapT ugeHTuyeH BTopoli yactn MCO 15202. paspa-
60TaHHOI ¢ Lenblo obecneynTb NCMONb30BaHNE MeTO4a OCTOBEPHOro onpeaeneHns cogepxXaHns pasHooo6-
pasHbiX MeTa/NIoB U MeTan/ongos B BO3fyxe paboueil 30HbI. MeTof, npuBefeHHbIi B cTaHgapTe,
npegHasHauveH ANs NpUMeHeHns cneymanmcTamu, paboTarLwmm B 061acT NPOMBbILLIEHHOW TUTMEHbI 1 OXpa-
Hbl TPyAa, aHa/IMTUYECKUMMN TabopaTopusAMu, NPOMbILLIEHHLIMY NPeANPUATUAMU — NOTpebuTenamm metai-
NI0B U MEeTan/I0MgoB, ux paboTHNKamMmn N T. 4.

Komnnekc mexayHapoaHbix cTaHAapToB MICO 15202. cocTosILMiA U3 Tpex YacTel, ycTaHaB/IMBaET YHU-
BepcasibHbIli MeTo OnpefesieHns MaccoBOW KOHLEeHTpauMm MeTanioB U MeTa/l/IongoB B BO3Ayxe paboyeil
30Hbl C WCNO/Ib30BAHWEM AaTOMHOW 3MWCCUOHHOM CNEKTPOMETPUU C WHAYKTUBHO-CBS3AaHHOW nnasmoii
(ASC-ncny.

B nepsoli yactn NCO 15202 npuBefeHbl TpeboBaHNA COOTBETCTBYHOLWMX MeXAYHapOAHbIX, eBponeii-
CKMX U HaLMOHaNbHbIX CTaHAAPTOB K XapakTepuctmkam n metoAaMm ucnbiTaHuii 060pyfoBaHus ana otbopa
npo6. OHa Takxe AONOIHAET pekoOMeHAauMmn No MeToAgnkam OLEHKW U U3MepeHuii, NpuBeAeHHble B APYruX
[OKYMeHTax, a Takxe ycTaHaB/iMBaeT MeToj 0T60pa Npo6 TBepAbIX YacTuL, aspo30ns 418 X nocneayoLwero
XUMWUYECKOro aHansa.

Bo BTOpoOi#1 yactn 1 C 015202 onucaHbl npoueaypbl NOArOTOBKU PacTBOPOB Npo6 MeTannoB 1 MeTanioun-
[,0B K nocneaywuemy aHannsy metogom A3C-UCTT.

B TpeTbeli yactn U C 015202 npmeegeHbl TpeboBaHNA K aHanm3y pacTBopoB Npo6 MeTasioB 1 MeTasio-
npos metogom ASC-UCTI.

MeToaukn NoAroTOBKM NPO6, yCTaHOB/IEHHbIE B HACTOSLLLEM CTaHAapTe, NPUroAHbI Takxke 4715 NCNOob30-
BaHUA ¢ oTNYHbIMK 0T ADC-UCI meTogamun aHanmnsa, TakMMu Kak aTOMHO-abcopbunoHHasn cnekTpomeTpus
(AAC) n macc-cnekTpoMeTpusi C MHAYKTUBHO-CBSA3aHHOW nnasmoli (MC-UCH).

Mpu pa3paboTke HacTOSALLEro cTaHAapTa npeAnonaranoch, YTo BbINOSIHEHVE ero Tpe6oBaHuii n nHTep-
npeTauuio NoNyYeHHbIX pe3ynbTaToB 6yAeT OCYLLECTBAATL KBANMMULMPOBAHHBIA 1 ONbITHBIA NepcoHarn.
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HAUVWOHANBbHBIN CTAHAOAPT POCCUNCKOMWN PELEPALNMN

BO3/YX PABOYEW 30HbI

OnpepeneHve cogepxaHnusa MeTal/ioB U MeTa/I/IONA0B B TBEPAbIX YacTuLax a3po3ons
MeToa0M aTOMHOW 3SMUCCUOHHOM CnekTpomMeTpun c I/IHAyKTI/IBHO-CBFBaHHOVI nnasmori

YacTtb 2
MogroToBka nNpo6

Workplace air. Determination of metals and metalloids contentin airborne particulate matter by inductively
coupled plasma atomic emission spectrometry. Part 2. Sample preparation

[ata BBegeHna — 2015—12—01

MPEAYNPEXAEHME — MpuMeHeHne HacTOSLWero ctaHfapTa MOXeT Bk/AlovaTb paboTy ¢ onac-
HbIMW MaTepuanamu, onepaysamMmm nobopyaoBaHneM. BctaHaapTe He pacCMOTpPeHbl NOAPO6HO Tpebo-
BaHWA 6e30MacHOCTU, CBA3aHHbIE C ero npumMeHeHneM. Mofib3oBaTtesib HACTOSLWEro cTaHAapTa HeceT
OTBETCTBEHHOCTb 3a pa3paboTKy COOTBETCTBYIOLWNX Mep 6€30NacHOCTU U OXpaHbl 340P0BbSA N CO6/10-
heHne TpeboBaHUAM 6€30MacHOCTU, yCTaHOBJ/IEHHbIX B HaLMOHaIbHbIX HOPMaTUBHbIX JOKYMEHTaXx.

1 O6nacTb NpUMeHeHUs

11 HacTtoswmin cTaHAapT ycTaHaBAvBaeT METOAMKM NPUTOTOBIEHNS PACTBOPOB NPO6 TBEPAbIX YacTul,
a’po30/15, YNIOB/IEHHbLIX B COOTBETCTBUU C TpeboBaHmamu MCO 15202-1, ona nocneaytolero onpegeneHus
MeTasI/IoB U MeTan/IonA0B METOL0M aTOMHOV 3MUCCUOHHON CNEeKTPOMeTPUM C MHAYKTVBHO-CBA3aHHOW nnas-
Mot (ASC-MCIM) B cooTBeTcTBMM ¢ MICO 15202-3. CTaHAapT COAEPXMUT MHhopMaL Mo 0 BO3MOXHOCTY Npume-
HEHMA MeTOANK MOArOTOBKM NPO6 AN nocnefyowero onpeesieHns B HUX TeX MeTasl/10B U MeTalonaios, aAns
KOTOpPbIX 6bI/IN YCTAHOBMEHbI NPefesibHble 3HauYeHns,). T MeTOAMKM Takke MOryT 6biTb NCNO/Ib30BaHbI Npu
onpefiesieHMN HEeKOTOpbIX MeTaslIoB U MeTannoungos, 3HadeHus [LLK KOoTopbIx He ycTaHOB/IEHbl, HO B
cTaHfapTe He npusBeAeHa nHdopmaymsa 06 X NPYMEHNMOCTH.

MpumeyvaHune — MeToaUKM NOArOTOBKM NPOO6, YCTAHOBMNEHHbIE HACTOALWMM CTaHAapTOM, OObIYHO MPUTOAHbI
TaKxke 419 NCnonb3oBaHusa ¢ OTIMYHbIMKU 0T ASC NCI meToAaMm aHanunsa, TakuMy kak aToMHO-abcopOLMOoHHasA CnekTpo-
meTpusi (AAC). cm. (5] n [10). n Macc-cnekTpoMeTpUsi C UHAYKTUBHO-CBA3aHHOW nnasmoii (MC-UCH). cm. [11).

1.2 MeToaukKy pacTBOpeHusi npob, NpuMBeAEHHY B NPUIOXeHUU B. NpuMeHsT npu onpefeneHuun
pacTBOPUMbIX COeAVHEHWI MeTas1/I0B 1 MeTalNIonoB A4/ CONOCTaB/IeHNs pe3ynbTatoB uamepenuii ¢ MAK.

1.3 MeToaukn pacTBopeHus npob, npusefeHHble B NpunoxeHnsax C — H. npumeHsIoT npu onpegene-
HVM 06LLero cogepxaHns MeTassioB ¥ MeTalIonaoB v UX COeAUHEHNA NS CONOCTaBNEHNSA Pe3yNbTaToB n3mMe-
penunin ¢ MAK. NHpopmauus o BO3MOXHOCTM MPUMEHEHUS KaXAOlM KOHKPETHOW MeTOoAMKM npuBefdeHa B
COOTBETCTBYIOLLNX MPUTOXKEHUAX.

1.4 Hwxe npusefeH nepeyeHb MeTassioB N MeTaIon[oB, 418 KOTOPbIX yCTaHOBNEHbl 3HavyeHnsa MNAK
(Hanpumep cM. (15] u [16]) n npMMEeHMMbI 04HA WU HECKOSIbKO METOAMUK PacTBOPEHUS NPo6, yCTAHOBNEHHLIX B
HacToseM ctaHgapTe. [NepeyeHb He ABNSETCS ncuepnbiBaloWmM. VHopmauns 06 adhhekTnBHOCTH Npume-
HEeHUS1 KaKONn-NMM60 METOAMKN PACTBOPEHMS MPO6, CoAepXaLlX 3/1IEMEHTbI, HAMMEHOBaHNS KOTOPLIX Bblaese-
Hbl KYPCUBOM, OTCYTCTBYET.

'* Lanee no TeKCTy HaCTOsALLero cTaHgapTa BMECTO TepMuHa «npedesibHoe 3HaueHue» ynoTpe6rieH NpuHATLINA B
Poccuiickoit ®eaepalinn 3KBUBaNEHTHbIA TEPMUH «NpeAebHO AonyCcTuMas KoHUeHTpauus» (MAK).

M3paHue oduynanbHoe
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ANOMUHMIA Kanbuwii MarHuii CeneH Bonbgpam
CypbMa Xpom MapraHeL, Cepebpo YpaH
MbILWbsK KobanbTt PTyTb Hatpwii BaHaawii
Bapwii Megnb MonubgaeH CTpoHuuii UTTpuii
Bepunnuii FadhHwit Hukenb TaHTan LInHK
BucmyT NHawnii doccop Tennyp LimpkoHwii
Bop XXeneso MnaTuHa Tannwii

Lieswnii CsuHey, Kanuii Onoso

Kagmwii NuTnii Poguii TutaH

HacTosAwuii cTaHgapT He NPUMEHAIOT NPK onpeAeneHnn CoaepXXaHus aieMeHTapHoli PTyTU UK TPUOK-
cufa MbllbsKa, Tak Kak X napbl He MOryT 6bITb Y/10BNEHbI B cooTBETCTBUM ¢ ICO 15202-1.

2 HopmaTtuBHbIE CCbIIKU

B HacTosAwem cTaHAapTe MCMNOMb30BaHbl HOPMATUBHbIE CCbIIKM Ha Criedylowmne MexayHapogHble v
eBponeiicknue pernoHasibHble cTaHAapThbl:

MCO 15202-1 Bo3ayx paboueii 30Hbl. OnpegeneHne MeTansioB U MeTasfIongoB B TBEPAbIX YacTuLax
a’spo30/18 MeTOO0M aTOMHO-3MWUCCMOHHOW CMeKTPOMeTpMU C MHAYKTUBHO-CBA3@HHON nnasMmoi. YacTte 1.
OT160p npob (ISO 15202-1. Workplace air — Determination of metals and metalloids in airborne particulate
matter by inductively coupled plasma atomic emission spectrometry — Part 1: Sampling)

MNCO 15202-3 Bo3gyx paboueli 30Hbl. OnpegenexHve MeTaaoB U MeTa/lJIonAoB B TBEPAbIX YacTuLax
a’3po30/18 MEeTOAOM aTOMHON 3MWUCCMOHHOI CNEeKTPOMEeTPUU C UHAYKTMBHO-CBA3aHHOW nna3moii. YacTb 3.
Ananus (1S 015202-3, Workplace air — Determination of metals and metalloidsin airborne particulate matter by
inductively coupled plasma atomic emission spectrometry — Part 3: Analysis)

EH 13890 Bo3gyx pab6ouyeli 30Hbl. MeTOAMKN BbINOSIHEHNA N3MEPEHWI CoAepXaHUs TBEpAbIX YacTul,
mMeTannoB v MeTannongos. TpeboBaHusa n meToabl ucnbiTaHnii (EN 13890, Workplace exposure — Procedures
for measuring metals and metalloids in airborne particles — Requirements and test methods)

3 TepMuHbI 1 onpeaeneHns

B HacToslleM cTaHAapTe NPUMeHEHbI CefyoLLMe TEPMUHBI C COOTBETCTBYIOLMMU ONpeseneHUsIMu:
3.1 aHanus (analysis): Bce onepauuu, npoBefeHHble nocsie NoAroToBKY NPo6 AN onpefenieHnst Konu-
uecTBa UM CoAepXKaHua aHannTa(oB), NPUCYTCTBYIOLLMX B PaCTBOpE.

MpumeyvyaHune — Mo EH 14902:2005 (14). ctatbs 3.1.1.

3.2 aHanuTuueckas cTeneHb n3BneveHns (analytical recovery): OTHOLWeEHWe Macchl aHanuTa, nony-
YeHHOW Npu aHannse npobbl, K 3a4aHHOI Macce aHanuMTa B 3Tol nNpobe.

n punmedyaHne — OO6bI4YHO aHaJIMTU4eCKyr CTeneHb N3B1Ie4eHUs BbipaXakT B NpoUeHTax.

(EH 1540:2011 [13]]

3.3 xmmunyeckoe BelecTBO (chemical agent): /1l060# XMMUYECKNiA 3/IEMEHT UM COEAUHEHME, YACTOE
Wn B CMecH, CyLLecTByloLLee B NpMpoae uavu obpasoBaBLUeecs, NCNO/b3YIOLWeecs UK BbiMyLIEHHOE, B TOM

yucre B BUAE OTXOAO0B, B pesy/ibTarte TPyA0BOI AesTeNbHOCTH, NPOU3BEAEHHOE NPeAHAMEPEHHO WU HET C
Llenbio NPOAAXM UMK HET.

(AmpekTnBa CoseTa 98/24/EC (17]. cT. 2(a)).

3.4 Bo3pgelictBue npu BAbIXxaHuM (exposure by inhalation). CuTyauusi, npu KOTOpPOW XMMMyeckoe
BEeLLeCTBO NPUCYTCTBYET B BO3AyXe, BAbIXAEMOM YE/I0BEKOM.

NMpnmeuvaHune — Mo EH 1540.2011 (13).

3.5 npefenbHoe 3HauyeHWe MNPOGECCUOHANILHOTO BO3AElCTBUS; NpeAesibHOE 3HauyeHue
(occupational exposure limit value, limitvalue): MpegensHo 4onycTMOe 3Ha4YeHne ycpegHEHHOTO N0 BpeEMEeHN
COofepXaHna XMMUYECKOro BELLECTBA B BO3JyXe 30Hbl ibIXaHUs1 pabOoTHVKA, OTHECEHHOE K YCTaHOB/IEHHOMY
pernameHTMpPoOBaHHOMY Nepuoay.

(AnpekTnBa CoseTta 98/24/EC (17). cT. 2(d)).
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Mpumep — 3HayeHWsi noporoBoil koHUueHT pauumn (Threshold Limit Values®)", ycTaHoBneHHble [15]. nopu-
eHTNPOBOYHbIe YyPOBHU npodeccuoHanbHoro sosgelicTaua (Indicative Occupational Exposure Limit Values),
nyénukyemsie [16].

3.6 mMeTogMKa BbINOJIHEHUSA U3MepeHuin (measuring procedure, measurement procedure): Ha6op
onepauuii, cneymanbHbIM 06pa3omM onncaHHbIX, 4158 0T6opa Npo6 1 aHasIM3a O4HOro UK 6010e XUMNYECKNX
BelLecTB B BO3AyXe.

MpumeyvyaHunn

1 MeToavKa BbINOTHEHUS U3MepeHuii Npu oT6ope Npob naHannse XMMUYecknx BelecTs 06bIYHO BKIOYAET MOAro-
TOBKY KOT60pY Npo6, co6CTBEHHO OT6OP NPO6, TPaHCNOPTUPOBaHME U XpPaHeHWe, NOATOTOBKY NPO6 k aHanM3y n co6CTBEH-
HO aHanmn3.

2 MoEH 1540:2011 (13).

3.7 npo6ooT6OopHUK ANS BO3AYyXa; NP0600T60pHKK (air sampler; sampler): YcTpolicTBo Ans otgene-
HMA XMMUYECKUX BELLLeCTB OT OKpYXXaloLLero Bo3ayxa.

MpumeyvyaHuns

1 MNpo600T6OPHMKN ANS BO3AYXA, KaK NpaBuio, npefHasHavyeHbl 418 KOHKPETHbIX Leneii, Hanpumep, ANs ynaBnu-
BaHUA YyacTuL, aspo3os.

2 MoEH 1540:2011 (13).

3.8 pacTtBopeHue Npobbl (sample dissolution): Mpouecc nonyyeHUs pactsopa, cogepxallero Bce aHa-
NNTbl, NPUCYTCTBYHOLWME B NPo6e, pe3yibTaToM KOTOPOro MOXeT 6bITb Kak MOMIHoe, Tak v YacTUYHOe pacTBope-
Hye npoobl.

3.9 nogroTtoBka Npo6bl (sample preparation): COBOKYNHOCTb Onepauuii, BbIMOJHAEMbIX C NpPo6oii
06bIYHO NOC/Ee ee TPaHCNOPTUPOBAHUA N XPAHEHUS, HEOBXOANMBIX 4715 NOATOTOBKU €€ KaHau3y, B TOM yncne
npu He06Xo0AMMOCTY NepeBos, NPO6bLI B MU3MEePrMOoe COCTOAHME?D).

Mpumevanne — Mo EH 14902:2005 (14). 3.1.24.
3.10 pacTBOp Npo6bI (sample solution): PacTBop, NpUroTOB/IEHHbI N3 NPOGLI NyTEM €€ PacTBOPEHNS.

NMpumeuyaHue — MoryT noTpe60BaThCsi JONOMHUTENbHbIE ONEpaLmMn ¢ pacTBOPOM npobbl, Hanpumep, pasbas-
nexve nunm fo6asneHve BHYTPEHHETO CTaH4apTa A/s NOyYEHUs aHaNM3NPyemMoro pacTeopa.

3.11 aHanu3upyembIii pacTBop (testsolution): XonocTtoi pacTBop unu pactsop Npo6bl, NOABEPTHYTbIE
BCEM onepayusiM, He06X04UMbIM N1 UX NepeBoja B COCTOSIHME FTOTOBHOCTYW K aHau3y.

MpumeuvaHuns

1 «[OTOBHOCTL K aHa/IM3y** BKNOYaeT B ceba Heobxoanmoe pasbasneHune n/unu fobasneHne BHyTPEHHEro cTaH-
fAapTta. Ecnim ¢ XonocTbiM pacTBOPOM MM pacTBOPOM Npobbl NpoBeAeHbl BCe onepawum, npejllecTByolme aHaansy, oHn
ABMIAOTCA aHaNIN3MPYyEeMbIMU pacTBoOpamum.

2 Mo 14902:2005 (14). 3.1.30

3.12 pa6ouas 30Ha (workplace): Cneuuanm3npoBaHHbIA y4acTOK UK y4acTKU MPOCTPAHCTBA, B KOTO-
pbIX OCYLLEeCTBNAETCHA NPON3BOACTBEHHAS AEATENbHOCTD.
(EH 1540:2011 [13]]

4 OCHOBHbIE MOSIOXEHUSA

4.1 TseppAble YacTuLbl a3p030/1s, CoAepXallne MmeTan bl U MeTaniIonasl, yaBMBatoT NyTeM MPoKauku
BO3/yXa U3BECTHOro ob6bema yepes OuabTP, YCTAHOBMEHHbI B NPO600TO60PHMKE, NpefHasHauYeHHOM Ans
ynaB/MBaHUsi COOTBETCTBYOLL el hpakuumn TBEpAbIX YacTuL, a3po3o/s BcooTeeTcTBUM ¢ ICO 15202-1.

4.2 Bbi6bupaloT METOAUKY pacTBOPeHUs NPobbl N3 NPUBEAEHHbIX B NPpUIoXeHnax B — H. nogxoasiyto
ANa onpeAeneHns KOHKPETHbIX MeTas/IoB 1 MeTalflIonaoB ¢ y4eToM 3HaveHunid MOK, ycTaHOBNEHHbIX AN 3TUX
MeTa//IoB U MeTanongos, NPYMEHMMOCTU CNOCO60B M3BMeveHus (MyTeM pacTBOPeHWs) onpefenseMbix
MeTasI/10B 1 MeTasI/IoON0B U3 MaTtepuasnos, KOTOpble MOTYT NPUCYTCTBOBATbL B aHa/In3pyemMoM BO34yxXe, a Tak-
Xe Ha/mmuma Heob6Xxo4UMoro 1abopaTopHOro o6opyfoBaHus.

4.3 dunbTp cnpoboli 3aTem 06pabaTtbiBatoT 414 NepesojaonpegensieMbix MeTasn/i0B U MeTa/lIongoBs B
pacTBOp B COOTBETCTBMU C BbIGPAHHO METOAUKOW pacTBOPEeHNs NpoobbI.

Threshold Limit Values® TepmuH, 3aluLLeHHbI aBTOPCKMM NpaBoM, NpuHaAnexalnm AMepukaHckoii accoyma-
LN rocyAapCTBEHHbIX NPOMbILLIEHHbIX rMrneHncToB (American Conference of Government Industrial Hygienists).
2) CocTosiHMe, BKOTOPOM nNpo6a npurofgHa Ans KOIMYeCTBEHHOTO aHanusa.
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4.4 [MonyyeHHbI pacTBOp aHaNM3npyT METOAO0M, YCTaHoBEeHHbIM B CO 15202-3, Ha copepxaHue
onpegensemblix MeTasfIoB U METa/IIONA0B.

MpumeyaHune — MeToAMKM NOAFOTOBKM NPO6, NpUBEAEHHbIE B NPUNOXeHNsax B — H HacTosAwero ctaHgapTa,
Takxe NpUrogHbl AN8 UCNOMb30BaHUA C OTINYHbIMK OT ASC-UCI meTogamu aHanm3a, TakKMMn Kak aTOMHO-abCcopbLMoH-
HasA cnekTpomeTpus (AAC), cm. (5] n (10). 1 Mmacc-cnekTpoMeTpus ¢ MHAYKTUBHO-CBSA3aHHOW nnasmoii (MC-UCI). cm. [11J.
Mpun npumeHeHnn MC-UCI MmoxeT noTpe6oBaThbCA U3MEHEHME KOHLEHTpaLMM KUCNOT, UCNOb3YyEeMbIX NPy NpUroTose-
HWN aHanU3Mpyemoro pacteopa, Uim koadduuneHTos pasbasneHuns. Kpome Toro He pekoMeHAyeTCa NPUMEeHATb HEKOTO-
pble KUC/I0Tbl, HANPUMep COMIAHYI0 KUCNOTY, NPV NOAroTOBKE pacTBOPOB AN8 aHanusa metogom MC-UCTI.

5 TpeboBaHus

MeToauka BbINOMIHEHUSI U3MEPEHUIA B LiesIoM (BKoYarLas B cedst nonoxeHuss MCO 15202-1, HacTos-
wero ctaHgapta n MCO 15202-3) fonmkHa COOTBETCTBOBATb MeXAyHapoAHbIM, €eBPONEeNCcKMM 1 HauoHasb-
HbIM CTaHfjapTam, ycTaHasBnuBaloWuM TpeboBaHWA K MeTOAMKaM BbINOSIHEHUS W3MEPEHUA XUMUYECKUX
BeLLecTB B BO3yxe paboyeli 30HbI (CM. Hanpumep (12] n EH 13890).

6 Peakuun

BONbLWMHCTBO TBEPAbIX YACTUL, a3P030/15, COAEpXaLLMX MeTa ibl, METaII0NAbI X COEUHEHWS, KOTO-
pble 06bIYHO OnpeaensloT B npobax Bo3gyxa paboyeil 30HbI, NepeBOASAT B COCTOSHNE BOAOPACTBOPUMBbIX
VOHOB C NOMOLLLbH0 OAHOW NN HECKO/TbKUX METOANK pACTBOPEHUS MPO6, YCTAHOB/EHHbIX HACTOALWUM CTaHAap-
ToM. OfHaKo COMHeHMs B TOM. 6yAeT nin BbibpaHHas meToguka obecneunsaTb Tpebyemyo aHaIMTUYECKYo
CTENeHb W3B/IEYEHNS KOHKPETHOTO aHanuTa, HeobXxoaumo paspelinTb A0 NPUMEHEHWUS 3TON MeToAMKM
(cm. 10.1).

7 PeaktuBbl

Mpu npoBegeHnM aHanmsa UCMNONb3YT XMMUYECKNE peakTUBbl TONbKO C N3BECTHOM KBa/'II/I(*JI/IKaLI,I/IeVI
YNCTOTbI Y BOAY TONLKO B COOTBETCTBUM C 7.1.

MpumeyaHnuns

1 MepeyeHb peakTMBOB, HEOOXOANMbBIX AN1S peannsaunm MeToank, ONUCaHHbIX B NpUIoXeHnax B — |. npusegem B
KaX/,0oM COOTBETCTBYIOLLEM MPUMOXKEHUN.

2 [na obecneyeHns Tpebyemoro npefena o6GHapyXeHUA HeKOTOpbIX MeTanfoB U MeTannougoB MOryT ObiTb
MCnob30BaHbl KNCMOTblI 60/1€€e BbICOKOI CTEMEHN YACTOTbI.

7.1 Bopa, cooTBeTCTBYylOLWasA TpeboBaHUAM K BoAe CTEeNeHn YUCTOThl 2 B cooTBeTcTBUM ¢ MICO 3696
(c yAaenbHOM anekTpruyecKkoin NpoBOAMMOCTbI0 He MeHee 0.1 MCM/M 1 yaenbHbIM 31eKTPUYECKUM CONpPOTMBIe-
HMeMm He MeHee 0.01 MOm M npu Temnepatype 25 °C).

PekomeHayeTcs, UTo6bl Mcnonb3dyemas Boga 6blna NoAroToBsieHa C NPUMEHEHUEM CUCTEMbI OUUCTKU
ANS NONyYeHWs yIbTPayuncToli BoAbl C yAeNbHbIM 3/1eKTPUUYECKMM COMPOTUBEHNEM He MeHee 0,18 MOM ™
(06bIYHO B pYKOBOACTBE MO 3KCMAyaTauum CUCTEM OYUCTKM BOAbI MPMBOAAT 3HaYeHne 18 MOm cm).

7.2 AszotHas kucnota (HNO03), koHueHTpupoBaHHasa. pHNG = 1.42r-mn-\mMaccoBasagonalYwt3>=70%.

MaccoBas KoHUeHTpaumsa onpegensemMblX MeTas/ioB U METa/I/IONA0B B KUCNOTE He JO/IKHA NpeBbllaTh
0.1 MKIM1'1.

MPEOYNMPEXAEHWE — KoHLUeHTpUpoBaHHaA a30THas KUCnoTa ABNAETCA e4KUM KOPPO3NOHHbIM
coefuHeHneM, NPOSBAAIOWMM CBOMCTBA CUIbHOTO OKUCNNTESISA, a ee napbl Bbi3bIBAKOT pasgpaxeHve
CNN3NCTbIX 060n04ek. CriegyeT nsberatb KOHTaKTa KMCNOTbI C KOXE 1 rnasamu, a Takxe BAbIXaHUs 00
napos. Mpn paboTe C KOHLUEHTPMPOBAHHOW uiM pa3baBneHHOlV a30THOW KUCNOTOol Heobxoaumo
MCcnosb30BaTb CPeAcTBa NHAMBUAYAIbHOW 3awWmThl (B TOM YMc/ie NOAXOAAWME nepyaTku, 3aWwnTHYO
MacKy UM 04KK), @ NpPoLecc pacTBOPEHUSA NPO6 B KOHLEHTPMPOBAHHO a30THOW KUC/10Te NPOBOAUTL B
OTKPbITOV NOCyAe B BbITSXHOM LUKadyy.

7.3 A30THas kucnota, pasbaBsieHHas B 06 bEMHOM OTHOLWEHUN 1:9.

B Poccuiickoin ®egepaunn — B cootBeTcTBumn ¢ FOCT P 52501—2005.
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OCTOPOXHO U MeA/IEHHO HaYMHaT J06aBNSATL 50 M1 KOHLEHTPVMPOBAHHOI a30THOM KUCNOThI (CM. 7.2) K
450 mn BoAbl (CM. 7.1) B 6yTbiSIb U3 NOAUNPONUIEHA BMECTMMOCTbIO 11 (cM. 8.5). Knucnoty o6aBnatoT He6osb-
W1MK nopumsiMu. B npomexyTkax mexay foGasneHusMu 6yTbiib B36anTbiBAOT A1 NepeMellunBaHna ee
COAEPXXMMOTO 1 NOACTAB/AT NOA CTPYI XON04HON BoAbl. He gonyckaloT nonagaHns BoAbl U3 KpaHa BHYTPb
GYTbINM BO U3GEXaHWE 3arpsisHEHNS ee COAEPXUMOro. Mo OKOHYaHUK A06aBNEeHNA KOHLEHTPUPOBAHHO a30T-
HOli KMCNOTbl B36a/IThIBAKOT COAEPXKUMOE BYThiNN A/151 NEPEMELLNBAHNSA, OCTABAST ee A9 OX/TaXAEHNSA [0
KOMHaTHOW TemnepaTypbl, 3aTeM 3aKpblBalT HaBUHYMBAIOLEACSA KPbIWKOW W TwaTesibHO B36anTbiBalOT
COAEPXMMOE A5 €50 NepemMeLlvBaHus.

8 NabopatopHoe obopynoBaHue

NMpumeyvyaHune — MepeyeHb NaGopaTopHOro 060pyf0BaHUS, HEO6XOAMMOrO ASIA peanusauyum MeToauk, onu-
CaHHbIX B NPUNOXEHNSIX B— . NpMBeAeH B KaX40M COOTBETCTBYIOLLEM NPUIOKEHUN.

MprMeHsoT 06bIYHOE NabopaTopHoe 060pyAOoBaHME U. B YACTHOCTH, criegytollee.

8.1 OpHopa3oBble nepyaTku, HeMpoMokaeMble 1 6e3 onyApuBaloLLEro BELLECTBA, UCNO/b3yeMble BO
n3bexaHne BHeCEHWS 3arpa3HeHii C PyK 1 AN 3aLWTbl KOXM OT KOHTaKTa C TOKCUYHbIMU Y eAKAMUN KOPPO3UOH-
HbIMM BellecTBaMu. MoaxoaaT nepyartku u3 nonveuHuaxnopuga (MBX).

8.2 CTeknsiHHas nocyaa, MeH3YpPKU 1 MepHble KObbl C 04HOW MEeTKOM, COOTBETCTBYOLLME TPEOOBAHUAM
MCO 10421 (1]. usroToBAEHHbIE N3 BOPOCUIMKATHOIO CTekNa Mapku 3.3, COOTBETCTBYIOLLEro TpeboBaHMAM
MCO 35852 [2]. ounLleHHbIE Nepes UCNO/b30BaHMEM MyTEM 3amMayuBaHUs B a30THOW kucnoTe (cMm. 7.3), pas-
6aBneHHoN B 06 bEMHOM OTHOLWEHUN 1:9. B TeueHne He MeHee 24 4 1 NoC/eAyoLWero TWwaTeIbHOro NpoMbIBa-
H¥sA BOAON (cMm. 7.1).

B kauecTBe anbTepHaTUBbI CTEKNAHHAA NOCYAa MOXET 6bITb OUMLLEHA C UCNO/Ib30BaHNEM NOAXOAALLErO
MoloLLero cpefcTea B 1abopaTopHOW MOEYHOI MalLnHe.

8.3 TMHUeTbI C NNOCKUMK Tybkamun, HemeTananyeckne (Hanpumep, NAacTUKOBbIE WU C N1ACTUKOBLIM
NOKPbITUEM), UCMONb3YEMbIE A/151 BbIEMKM (DUILTPOB 13 NPO600TOOPHUKOB WU KOHTEHEPOB ANS TPAHCNOPTY-
poBaHus.

8.4 MepHble yCTpoOliCcTBa, NPUBOAMMbIE B AeliCTBME MOPLIHEM, COOTBETCTBYOLiMEe TpeboBaHUAM
MNCO 8655-1 (9] nnoBepeHHble B cooTBeTCTBUN € MICO 8655-6 [9], B TOM Uncne nMneTTopbl. COOTBETCTBYOLLME
TpeboBaHusim MICO 8655-2 [7]. n fo3mpytoLme yCTpoicTBa, cooTBETCTBYOWMe TpeboBaHuam NCO 8655-5 [§],
ncnosib3yemble 715 A03MPOBaHUA PACTBOPOB /15 BblLiela4nBaHuns, KUCNOT U T. M.

8.5 ByTblNb M3 NOAUNPoONUIeHa BMECTUMOCTbIO 171 C repMeTUYHON HaBUHUYMBAIOLLEACS KPbILLIKOM.

MOXHO 1cnonb3oBaTh 6y TN U3 APYTUX NONNMEPHBIX MaTepUasios Npu yC10BUM NX NPUTOAHOCTY B COOT-
BeTCTBYtOLLel 06nacTv npuMeHeHns (cm. 7.3).

9 Metoguka

9.1 PacTBOpuMble COeMHEHNA MeTan/I0B U MeTaniongos

9.1.1 Ecnu pe3ynbTaTbl Heobxogumbl Ans conoctasneHus ¢ MAK gna pacTBOPUMMbIX COeAUHEHWI
MeTasnnoB n(Mnn MetTannonaos, TO NPUMEHSAIOT METOANKY PACTBOPEHUS NPO6, NPUBEAEHHYIO B NPUNOXeHUN B,
0719 NPUroTOB/IEHNSA PACTBOPOB, aHaIM3npyemblx ganee B cootsetcTsnn ¢ MCO 15202-3.

9.1.2 Ecnu u3BECTHO, YTO HEepacTBOPUMbIE COEAUHEHNSA paccMaTpuBaemMbIX MeTan0B u/nnn metanno-
MA0B He MPUMEHSIOTCA B paboyeii 30He 1 He 06pa3yoTcs B X04e NPOM3BOACTBEHHbIX MPOLECCOB, TO A1 MPUro-
TOB/IEHWS aHaNN3MPYEMbIX PACTBOPOB NPUMEHSIOT OfHY U3 METOAMK pacTBOPEHUSA Npob ANA BCEX MeTasoB.,
MeTaI/IouA0B 1 UX COeMHEHWI, NPUBEAEHHbIX B NpuioxeHusax C — H. a nonyyeHHble pe3ynbTatbl u3Mepe-
HWiA conocTasnatoT ¢ NAK ans pacTBOpuMbIX MeTannoB v (M1vM) MeTaniongos.

MeToAvkN, ycTaHOB/IEHHbIE B NpUIoXeHuax C — H. He ABASATCA cneunguyecknMn 418 KOHKPETHbIX
pacTBOPUMBIX COEAVHEHNIA MeTannoB w/unu metannonaos. OfHako B c/iyyae, ONMCaHHOM Bbille, eCnn 3T0
6o0nee yf06HO, X MOXHO UCMO/1b30BaTh BKaYeCcTBe a/ibTepHATNBLI METOAVKE, MPUBEAEHHOW B NPUIOXeHU B.

B Poccwiickoii ®egepaunn Tpebosanna NCO 1042 npueeneHsl B FTOCT 1770—74.
21 B Poccuiickoit ®epepauun Tpe6oBaHusa MICO 3S8S npusegeHbl B FTOCT 21400—75.
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9.2 Bce MeTa/lfibl, MeTa/JIONAbI U UX COeANHEHUSA

9.2.1 EcnupesynbTatbl TpebytoTca ansa conoctasneHns ¢ NAKANsa Bcex metannios n/nunv metanionfos
N UX COeUHEHW, To BbIGMpatoT 04HY U3 METOAMUK PACTBOPEHNSA NPO6, NpUBEAEHHbIX B NPUIoXKeHusx C — H.
YuntbiBaIOT NPUMEHUMOCTb KOHKPETHO METOAVKV PACTBOPEHNSA A/151 U3B/IEUEHUSA ONpefensaemMblX MeTasnioB 1
mMeTannounaos (CM. pasgen no ahpekTMBHOCTN METOANKN PACTBOPEHNS NPO6 B COOTBETCTBYIOLLUX NPUIOXKEe-
HMAX), codepXalinxcs B matepuanax, NPUCYTCTBYIOLWMX B KOHTPONMPYEMOM BO3fyxe, a Takke Hanuuus
Heob6xoavMoro abopaTtopHoro 06opyaoBaHus.

9.2.2 BbIbpaHHy0 METOAMKY pacTBOPEHMSA NPO6 NPUMEHSAIOT A1 MPUTOTOB/IEHNSA PACTBOPOB, UCMNO/b3Y-
emMbIX A5 Noc/neayloLwWwero aHanmsa Bcex MeTanioB U MeTannongoB U NX COeAWHEHWI B COOTBETCTBUU C
NCO0 15202-3.

9.3 CwmelwaHHoe Bo3geiicTBue

9.3.1 Ecnu pesynbTartbl TpebyloTcs Ans

- conocTtaBneHus c MNAKana metannos n/unm Metaniongos UUX pacTBOPUMbIX coenHeHniA nc NAK ans
MeTan10B W/unn meTanonioB U UX HePacTBOPUMbIX COEAVHEHUA, UK

- conocTtaBneHus c NAKana metannos n/unv metaniongos UNX pacTBOPUMbIX coeguHeHunin nuc NMAK ans
BCEX META/I/I0B U/UNn MeTaNIonoB U X COeAUHEHNA,

TO BbIMOJIHAOT Tpeb6oBaHnA 9.3.2 1 9.3.3.

9.3.2 lNpuvMeHAT MeTOAUKY pacTBOPEHNA NPO6, NPUBEAEHHYIO B MPUIOXEHUN B. Ana npurotoBneHns
aHanM3npyemblX pacTBOPOB, UCMO/b3YEMbIX 418 NOCAeAYIOLEro onpeaeseHns pacTBOPYMbIX COeAUHEeHNI
MeTas/10B U MeTasionaoB B cooTBeTcTBMU ¢ V1 C 015202-3.

9.3.3 Bbl6upatoT NogxoasLLy0 MeToanKy pacTBOpPeHNst NPO6 A5 BCEX METasI/IoB U MeTallIongoB n nx
coeauHeHunin (cM. 9.2). Mcnonb3yoT BbIGPaHHY METOAMKY ANnsi 06paboTkM HepacTBOPEHHOIO Martepuana,
o6pa3oBaBLLerocs npy pacTBOPEHNK No METOAMKE A5 PACTBOPUMbIX COeAVHEHN MeTas1l10B 1 MeTan/Iongos
[cm. B.6.6.1 (npunoxeHue B)], u NpUroToBASIOT aHann3npyemble pacTBOpbl ANS OnpefeneHns MeTasnsios,
MeTan101a0B 1 UX HEPacTBOPUMbIX COeAnHeHN B cooTBeTcTBUM ¢ N C 015202-3.

10 Ocobble cny4vau

10.1 Mepbl, NpeAnpvHMMaeMbie NMPY COMHEHUU OTHOCUTENIbHO 3(MEKTUBHOCTU BblGPAHHO
METOAVKN PacTBOPEHUS NPOGbI

10.1.1 TNpwv coMHeHuwn, byaeT im obecneunBaTb BoibpaHHaa MeToAUKa pacTBOPEHMUS Npo6bl Tpebyemyto
aHa/IMTMYECKYHO CTeNeHb M3BMEYEHMs onpeaensiemMblXx MeTasi/IoB M MeTaslsiongoB NyTeM pacTBOpPeHUs U3
MaTepuasioB, MPUCYTCTBYHOLLNX B KOHTPOSIMPYEMOM BO3AYyXe, ONpeaensitoT 30HEKTUBHOCTb METOAMKM B 3TOM
KOHKpeTHOM cny4ae. [Npu onpegeneHnn Bcex MeTa/I0B U METa/ISIONA0B 3TO MOXET ObITb BbIMO/IHEHO NyTEM
aHanM3a CoBOKYMHOI Npo6bl M3BECTHOrO COCTaBa, aHa/orMyHoi No Npupoae Martepuanam, UCMob3yeMbiM
Ny Npov3BoAMMbIM B pabouyeil 30He, HanpuMmep cTaHAapTHOro obpasua. [Ans pacTBOPMMbIX MeTaslsioB U
MeTan/IongoB ANA NONyYeHUss TpebyeMoin aHaIMTUYECKO CTeneHn N3BEYEHUS peKoOMeHAYyeTCs NpPoBeCcTU
aHanu3 (UNbTPOB C HAHECEHHbIM Ha HUX pacTBOPOM, CcOepXaliMM onpeaensieMoe pacTBOpUMOe
coefuHeHne N3BECTHOI Macchbl.

MpumeyaHune — lNpy NNAHNPOBAHUU IKCEPUMEHTA NO ONpeseieHHO 3hPEKTUBHOCTM METOANKMA pacTBope-
HUS1 NPO6 HEOBXOAMMO YUUTLIBATh, YHTO Pa3mMep YacTuL, COBOKYMHOI NMPO6bl MOXET OKa3blBaTb 3HAUUTESILHOE B/IMSIHUE HA
3a(h(heKTUBHOCTb pacTBOpeHUsl. Kpome TOro, OTHOCUTENLHO HEPACTBOPKUMbIE MaTepuasbl, NPUCYTCTBYIOLLME A KOUYECTBE
MWUKPOrpamMMOB, 3a4acTylo 60/1e€e SIerKo PACTBOPSIOTCS, YEM 3TV XE MaTepuasibl B 60/1bLUKNX KOIMYECTBax.

10.1.2 Ecnu 3HayYeHne aHaIMTUYeCKol CTENEHN U3B/eYEeHNs MEeHbLLE MUHUMA/IbHO JONYCTUMOTO 3Ha-
YyeHus. ycTaHoBneHHoro EH 13890 (aHanutuueckas cteneHb N3BneyeHuns no kpaiiHeii mepe 90 % c koadpuum-
eHTOM Bapuauun He 6onee 5 %), To paccmaTpuBalOT BO3MOXHOCTb MPUMEHEHUS APYro MeToAMKM
pacTBopeHust Npob. 370 MOXeT OblITb METOAUKA, HE YCTAHOBMEHHAA HACTOALWMM CTaH4apTOM, Npu yCoBumK,
4YTO aHanuTMyeckas CTeneHb UW3BMEYEHUs, nNpeaycMOTpPeHHas [Ana 3TOM MeToAWKW, COOTBeTCTByeT
TpeboBaHunsam EH 13890.

10.1.3 He BBOAST NONpaBOYHbI KO3 MLNEHT AN KOMNEHCALUN BEPOATHON HEe3h(DEKTUBHOCTH METO-
[OVIK1 pacTBOPEHUs NPO6bI, MOCKO/bKY 3TO TakKe MOXeT MPUBECTN K HEKOPPEKTHbIM pe3y/ibTaTaM.

10.2 Mopbl, NpeanpuvHYMaemMble Npu NoTepe YacTule uUabTpa Npy TpaHCNopTMpPoBaHUN

Mpu OTKPLITUM KOHTEHepOoB ANs TPaHCNOPTUPOBaHNUA (UNLTPOB U NPO600T60PHUKOB PEKOMEHAYyeTCs
NPOBEPWTb, HE MPOU30LLIIA M MOTEPS YaCcTUL, ¢ hUbTPA BO BPEMSI TPAHCMOPTUpPOBaHus. Ecnv nponsoluna, To
NS M3BNeYeHUs maTepuana npoMbIBalOT BHYTPEHHMWE MOBEPXHOCTU KOHTelHepa A5 TpaHCnopTUpoBaHus

6
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(huNbTPOB UM NPOB00TEOPHMKA, & CMbIBLI TOMELLAOT BCOCY [ A/15 pacTBOPeHUs Npo6el. Mepes nposegeHnem
aHanusa 3abopLimka npobbl yBELOMSIOT 06 YC/I0BUSX, B KOTOPbIX Gbifa nosydeHa npo6a, 4To6bl OH NPUHSAN
060CHOBaHHOE peLleHne 0 HE06X0ANMOCTY ee aHansa.

10.3 Mopbl, IpMHUMaeMble B C/lyvae 0GHapyXXeHUsi ocafika YacTuL, Ha CTEHKax MPo600T6opHMKa

Mepeps OTKPbITUEM KOHTEWHEPOB AN TpaHCNOPTUPOBaHWA (PUNLTPOB MM NPO60OTOOPHMKOB cneayeT
BbISICHWUTb, HE NOMasIn I YacTULbl HA X BHYTPEHHME CTEHKM NPY 0TOOPO NPO6LI, N NpoAyMaTb AeACTBUSA, KOTO-
pble obecneyar yyeT TakMx 4yacTuy, Npu aHanmse npobbl. JonosHuTenbHaa nHopmMalma npusejeHa B npuio-
XeHuum J.

11 CopgepxaHue 3anvceil B labopaTopHOM XypHase

11.1 3anucbiBaloT MHOPMALLMIO N0 BCEM peakTuBaMm, NCNOJIb3yeMbIM 4715 MOAT0TOBKM Npob (CykasaHu-
emM Homepa napTum).

11.2 3anuceiBatoT, Npu He06Xo0AMMOCTH, HhopMaLuio 0 nabopatopHOM 060pyA0BaHUN, UCMONb3Ye-
MOM [N151 NOATOTOBKW NPO6, HaNpuMep cepuitHblii HoMep aHanuTuyeckoro npuéopa ans ASC-UCH. ecnu B
nabopaTopuun NpUMeHsAOT 60/1ee 04HON eAUHULbI 060pYA0BaHNA Takoro TMna.

11.3 3anucbiBatoT Nt06ble OTKIOHEHNSA OT YCTAHOB/EHHbIX METOAMK.

11.4 3anucbiBaloT N1106ble HEO6bIYHbIE 06CTOATENLCTBA, 3aMeUYeHHbIe BO BPEMS MOArOTOBKM NPo6.
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MpunoxeHune A
(o6sA3aTenbHoe)

Mopbl 6e30nacHOCTV NpU UCMNOMb30BAHUN (DTOPUCTOBOLOPOAHON M XNIOPHOI KUCIOT

A.l Oco6ble Mepbl 6€30NacHOCTV NPW UCNONb30BaAHUN (P TOPUCTOBOAOPOLHON KUCIOThI

A.1.1 TMpu ncnonb3oBaHUn pTOPUCTOBOAOPOAHON KMCNOThI CrieayeT npesnpuHMMaTh ocobbie Mepbl 6e3onacHoc-
Tn. MNepep Hauanom paboTbl cnegyeT yb6eAnTbCA B TOM, 4TO NepcoHan NOHMMAaeT xapaKkTep U Cepbe3HOCTb 0XOroB, KOTo-
pble MOTyT 6bITb NOMYY€eHbl NMPU KOHTaKTe ¢ (PTOPUCTOBOLOPOAHOI KNCNOTOM.

MpumMmeyvyaHune — OwylleHe oxora nocsie KOHTakTa ¢ MHOTMMMW KOHLEHTPUPOBAHHbLIMW KUC/IOTAMU MOXET Ha-
CTYNUTb He cpasy nocsie BO3AEeNCTBUSI KUCNOTbI, & NO UCTEYEHNN HECKOMbKUX YacoB. OTHOCUTENbHO cnabble pacTBOpPbI
(pTOPMCTOBOAOPOAHON KMCNOTHI MOTYT TakXe BNUTLIBATLCS KOXEN, NOCNeACTBUS YETO aHa/IOMMyYHbl KOHTAKTY C KOHLLEHTPHU-
POBaHHOW KNCNOTOM.

Mpyu UCNoNb30BaHUM PTOPMCTOBOLOPOLHON KUCIOThHI pEKOMEeHAYeTCs HafeBaTb O4HOPa30Bble NepyaTku, a noBepx
HUX MOAXOASILLME PE3UHOBBIE NEPUATKN A 3aLUThI KOXKN PYK.

A.1.2 BoBpemsi pa6oTbl ¢ PTOPUCTOBOAOPOAHOM KMCIOTOMN U B TedeHue 24 4 1o OKOHYaHWUK paboThbl criedyeT UMeTh
npv ce6e cneunanbHbIil KDEM OT 0XXOTOB (COAEPXALLMiA TNHOKOHAT KanbLns). KpeM HAHOCAT HA NOPaXEHHbI yUacTOK KOXU
nocne NpombiBaHnsi 0671aCTU BO34eiCTBUSI GOMbLIMM KONUMYECTBOM BOAbI. B ciydyae oxora cnefyeT Hemegd/ieHHo o6pa-
TUTLCA K Bpauy. Kpem ¢ I/1I0KOHATOM KasibLsi UMEET CPOK FOAHOCTY 1 AO/KEH GbiTh 3aMEHEH 0 €10 UCTeUYEeHUs.

A.2 OcoGble Mepbl 6€30NacHOCTN NPU UCNOMNb30BAHUN XJTOPHOI KNCOThI

A.2.1 XnopHas kucnoTa npu B3aumMofeicTBnm copraHmyeckummn BelectBaMm 1 CONssMM MHOTUX MeTasnioB o6pasy-
eT B3pbIBOONACHbIe coegnHeHuns. MNpy pacTBopeHun Npob B 3TOl kMcioTe A0 A06aBNEHNS KACIOTbl BCe NPUCYTCTBYOLLME
opraHuyeckue matepuansl JO/MDKHbI GbITb paspyLUeHbl, HaNpUMep HarpeBaHWeM ¢ a30THOI KNCNOTOM.

A 2.2 O6ecneynBaloT HEMOSIHOE BbliNapvBaHWe PacTBOPOB XJIOPHOW KWC/OTbI, COAEpXaljux Coam mMeTasnsioB B
BbICOKMX KOHLLEHTpaLMAX, NOCKO/IbKY TBEpAble nepx/10partbl HyBCTBUTE bHbI KyaapaM U MOryT B3pbiBaTbCS.

A 2.3 BbinapuBaHvie npob NpoBOAAT B CMeLasibHOM BbITSHXKHOM LWKady, CMPOEKTMPOBaHHOM /15 UCMO/1b30BaHuWsA
X/IOPHO KNCNOTbI M CHAGXEHHOM CUCTEMOW O4YNCTKM 419 yAaneHUs NapoB KUCN0Tbl U3 OTXOASLMNX ra30B, 414 npefoTBpa-
LLLeHNA BO3MOXHOCTM CKaniMBaHUaA B bIMOX0Oe MOTEHLMaIbHO B3PbIBOONACHbLIX MaTepPUasios.
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MpunoxeHne B
(o6sA3aTenbHoe)

PacTBOpPOHMO NP0o6, cofepXauiux pacTBOPMMbie COeAVHEHNS MeTalIoB U MeTanIonaos

B.1 O6nacTb npUMeHeHUs

B.11 HacTosiuee npuioxeHue ycTaHaBNMBaeT METOANKY PACTBOPEHUSI PACTBOPUMbIX COEANHEHU MeTansoB u
MEeTasIIoNA0B C UCMO/Ib30BAHNEM MOAXOAALLETO PACTBOPA AJ1S BbileaunBaHUs.

B.1.2 MeToAuKy NPMMEHSIIOT BO BCEX C/y4asX, KpoMe Tex. Korga UCMosib30BaHue cneLugmueckoro pactsopa s
BblleslaunBaHmns 1 (Man) ycrioBusi NPOBEAEHUS BblleaunBaHUSA YCTAHOB/IEHbI HALMOHA/IbHBIMI CTaHAaPTaMm1 UK npa-
BUNAMM.

B.1.3 Hwxe npuBeAeHbl HAMMEHOBAHUA METASI/IOB U META/INIONA0B, 4/151 PACTBOPUMbIX COEANHEHNI KOTOPbIX 6bIN
yCTaHOB/MEHbI 3HaYeHus MK (Hanpumep cM. (15) v (16)) U 4Ns pacTBOPeHUst KOTOPbLIX MPUMEHSIIT MeTOAMKY, YCTAHOB/EH-
HYI0 B HACTOSILLEM MPUOKEHNN:

ANOMUHUIA MonunéaeH MnatnHa Cepebpo Bonbpam
Bapwii Hukenb Poguii Tannwit YpaH

MpumevyaHns

1 MNpuBeAeHHbIN Bbile NepevyeHb OCHOBbIBAETCS Ha MPUMEHEHUN MeTOAMKM pacTBOPEHUSA Npobbl, ONMCaHHON B
(18). (19)n (20), nepepaboTaHHOI HA OCHOBE 3KCNEPTHbIX OLLeHOK. KpoMe TOro nepeyeHb IBNAETCA He MOJHbIM, UMEeToMKa
MOXeT ObITb 3P DEKTUBHON 1 4717 HEKOTOPLIX APYTNX MEeTaN10B 1 MeTanongoB.

2 MeToauka pacTBOpeHUs nNpobbl, NpuBeAeHHas B HACTOALWEM NPUIOXKEHNMN, TakkKe MOXeT 6blTb NCNOMb30BaHA
[AN5 pacTBOPEHMSA PacTBOPUMbIX COEANHEHWN LUMHKA, HanpuMep A8 onpeAeneHns Xnopuaa LuHka B NpucyTcTBUN okeuga
LiVHKa B OTXOASALL WX ra3ax npotecca rasibBaHN4eCcKoro OLMHKOBbIBAHUSA.

B.2 3¢ dekTuBHOCTL METOANKN paCTBOPEHUS Npob

B.2.1 OnpepgeneHne pacTBOPUMbIX COEAUHEHUI META//IOB U META/ION0B OCHOBAHO HA NPUMEHEHUN crneundu-
YeCKnX pacTBOPOB A/19 BblllielauynBaHuns 1 yCroBWii BbllenadynBaHns, ycTaHOBMEHHbIX B COOTBETCTBMM C METOA0M, Npej-
Has3HayeHHbIM AN18 UX onpefesieHuns. (3To CBA3aHO C TEM. YTO 3@ UCK/IOUYEHNEM OYE€Hb XOPOLLO PACTBOPUMBbIX UM OYEHb
N710X0 pacTBOPUMbIX B BOAE COeUHEHUIi pacTBOPMMOCTb MOXET 3aBUCeTb OT NPUPOALI pacTBopa A4 BbilenaynsaHnsa u
APpYrnx napameTpoB, Takux Kak pasmep 4acTul, COOTHOLIEHMEe pacTBOPEHHOe BellecTBO/pacTBopuTesnb. Temnepartypa
1 T. n.) Npu cobnogerun Bcex aTux yCoBMil MeToANKa pacTBOpeHus AaeT Xenaemblit pesynbrar.

B.2.2 HecmoTpsa HaTO. 4YTO MeTOAUKA PacTBOPEHUA NPo6, yCTaHOBNEHHAA HACTOALWMM CTaHAapPTOM, A8 pacTBOpU-
MbIX COefuHeHNi paspaboTaHa kak yHnBepcasibHas, BHEKOTOPbIX C/lyYasasxoHa MOXeT laBaTb HEKOPPEKTHbIE pe3ybTaThl.
B 4acTHOCTM, 3TO MOXEeT NPOM30iTK a TOM Cryyae, ecniv pacTBOPMMOE COefMHEeHNe BCTYNUT B peakuuio ¢ MaTepuanom
hnnbTpa nnu 3arpA3HALWMM BELECTBOM, HaX0AAWNMCS Ha hunbTpe, c o6pasoBaHMeM HepPacTBOPUMOro COeANHEHUS.
Hanpumep, H13Kasi cTeNeHb U3BMeYeHns GyAeT nonyyeHa npu onpegenieHnn pacTBOPUMbIX coeanHeHunii cepebpa, ecnm
hunbTp 3arpasHeH coeguHeHnamu xnopa. CnefosaTesibHO, BaXHO YUNTbIBATb XUMUYECKY0 COBMECTUMOCTb MaTepuana
dunbTpa gna ot6opa Npob ¢ ynasnnsaemMbiMy pacTBOPUMbIMU coeAnHeHnamm (cMm. MCO 15202-1. npunoxeHune A). Ecnu
eCcTb OCHOBaHWA nonaraTh, YTO MOTYT BO3HUKHYTb NPO6aEMbI, CBA3aHHbIe CXMMNYEeCKOo COBMECTUMOCTbIO, TO nepes oT60-
pom Npo6 Heo6XoAMMO MPOBECTU UCMbITAHWSA A5 NPOBEPKM aHANUTUYECKOW cTeneHun ussnedyenus (cm. 10.1.1). Huskas
CTeneHb U3B/IEYEHNSA MOXET 6biTb NOMlyYeHa AN pacTBOPUMbIX COeAnHeHunii cepebpa, ecnn Npobbl NOABEPrAnChL BO3-
[eiCTBMIO COMHEYHOrOo n3nyyenus (cm. (21)).

B.3 OcCHOBHble NOMI0XEHUSA

B.3.1 [lns pacTBOpeHWs pacTBOPUMbIX COEAVHEHN MeTan10B U MeTan1o0uaoBs unbTp ¢ Npo6oii noMeLaloT BNoj-
X0AALW NI pacTBOP ANA BblLLeNaunBaHNs, KOTOPbIV 3aTeM B36anTbiBalOT Ha BOAAHOW 6aHe aTeyeHne 60 MUH Npu Temnepa-
Type (37 * 2) *C.

B.3.2 TMonyyeHHbIi pacTBop Npo6sl (cM. B.3.1) nponyckaloT Yyepe3 MeM6paHHblii hunbTp 4N yAaneHns HepacTBo-
PEHHBIX YaCTUL, M NOMyYaloT aHaM3npyemsblii pacTeop.

B.4 PeakTusbl

B.4.1 Bopga BcooTBeTcTBuu C 7.1.
B.4.2 A3oTHas kncnota (HNO03) KoHLeHTppoBaHHas, B COOTBETCTBUN C 7.2,

B.5 /labopaTtopHoe o6opyaoBaHune

MpumeHsoT 06bI4HOE NabopaTopHoe 060pyA0BaHME U, B HACTHOCTH, Cegytollee:
B.5.1 OpHopa3soBble nepyaTtky B cOOTBETCTBUM C 8.1.
B.5.2 CreknsHHasa nocyga B COOTBETCTBUM C 8.2.
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B.5.2.1 MeH3ypkn BMeCTUMOCTbI0 50 Mn chopMOii, cooTBETCTBYIOLLEN AnameTpy punbTpa B Npo600TH60pHIKE (CM.
NCO 15202-1.6.2). ucnosnb3yemble A NPUTOTOB/IEHNS aHaNU3npyeMbl* pacTBOPOB.

MpumMmeyaHune — MeH3YpKM HE WUCMOMb3YIOT, ECNM MPOLECC BbileaynBaHns NPOUCXOANT B NPo600TEOPHMKE
(cm. B.6.2.2. npumeyaHue 2).

PekoMeHAyeTCsi UMeTb B Ha/IMUYMK KOMMIEKT MEH3YPOK, UCMOMb3yeMblX NPW pacTBOPeHUn Npo6 B COOTBETCTBUN C
METOANKAMU, YCTAHOB/IEHHBIMI HACTOSILLUM MPUIOKEHUEM U APYTUMU MPUIOKEHUSAMU HACTOALWEro cTaHaapTa. CunbHO
3arpsi3HEHHbIE MEH3YPKM He MOTYT GbiTb MOTHOCTHIO OUMLLEHbI METO0M, NPUBEAEHHbIM a 8.2, Ecnun Heo6X04MMOo UCTOofb-
30BaTh TakMe MEH3YPKM, TO HACTOATE/IbHO PEKOMEHAYETCS NPEABAPUTESbHO UX OUNCTUTh NPU KOHTPOSTMPYEMBbIX YC/10BU-
ax. Ans aToro cnegyeT fo6aBuTb COOTBETCTBYIOLME PEaKTUBbLI M NPOBECTU pacTBopeHue Npo6 No cooTBeTCTBYlOLLEi
MeTOAMKE.

B.5.2.2 MepHble kon6bl C 04HOW MeTKoW BMECTUMOCTbI0 10 M/I. UCNO/b3yeMble A8 NPUrOTOBNEHNSI aHaNu3npye-
MbIX PACTBOPOB.

MprumeyvyaHne — MepHble KOGbl BMECTUMOCTbIO 10 MA He WCNOMb3YHOT, €C/U aHanu3npyemblie pacTBOpbI
[OJ/IXHbI ObITb NPUIOTOB/IEHBI B rPpafynpoBaHHbIX Npobupkax (cM. B.6.3.4) nnn ecnu HepacTeopeHHble YacTULbl [O/IKHbI
6bITb YAasieHbl C NOMOLLbI0 (OUIbTPYIOLLEl Hacagkn Ha wnpu (cm. B.6.4).

B.5.3 OpHopa3oBble MPO6GMPKM 13 NOAUMPONUAEHA, FpajynpoBaHHble, BMECTUMOCTbIO 10 M. C NAOTHBIMYU (repme-
TUYHbIMW) KPbILLKAMKW, NPeANOYTUTENIbHO COBMECTUMbIE C pa3MepamMu WraTuea Ass npo6upok, MCnosib3yeMoro B aBToma-
TMyeckoM Npo600TH6OPHOM ycTpoiicTBe, ycTaHaBimBaemom B ASC-/CI cnekTpomeTp.

MpumeyaHune — [lonyckaeTca UCNonb3oBaTb NPOGVPKN 6e3 rpagynpoBKM, ecin Npobbl NPUroTOBASAIOT B Mep-
HbIX konb6ax (cm. B 6.3.4).

B.5.4 TuHUeTbl B cOOTBETCTBUM C 8.3.

B.5.5 MepHsble ycTpoiicTBa, NpuBOANMbIE B AeiiCTBIE NOPLIHEM, B COOTBETCTBUN C 8.4. UCNO/Nb3yeMble A5 f03UPO-
BaHNA pacTBOPOB A1A BbilWenaynsanma (cM. B.6.2.2, B.6.3.2. B.6.3.3. B.6.4.11 B.6.4.2).

B.5.6 BopgsHaa 6aHsi C KOHTpPO/AMpyeMoii TemnepaTypoii, NpefnoYTUTeIbHO CO BCTPOEHHbIM YCTpPOICTBOM ANs
BCTPAXMBAHUA NMPOOGUPOK.

Ecnu BogsHas 6aHs He cHabxeHa BCTPOEHHbIM YCTPOCTBOM AN BCTPAXUBAHUS NPOGUPOK, TO Ha AHO 6GaHN MOXHO
NOMeCcTUTb BOAOCTOMKYI0 MarHWTHYIO MellasKy, a B pacTBOpbl NPp06 — MarHWTHbie Mellasku, umetolmne 06010uKy U3
nosvnponuieHa.

B.5.7 O6opyaoBaHune A1 punbTpoBaHUs Nojg BakyymoMm

MpumeyaHne — dunbTpoBaHue Nofj BakyymMoOM He TpebyeTcsi, ecnv ANA yAaneHUs HepacTBOPEHHbIX YacTul,
13 pacTBOpPOB NPO6 NPUMEHAIT 04HOPa30Bble PhUNbTPYOLMe Hacaku Ha Wwnpuubl (cm. B.6.4).

B.5.7.1 YcTpoiicTBO 4719 hnbTPOBaHNS NOA BaKyyMOM, 06bI4HO COCTOSALEe U3 TMAPaBANYECKOTO NN d1eKTpUYec-
KOro BakyyMHOro Hacoca, COefJMHEHHOro C KOHW4YecKoli Konboi, B KOTOPYIO C NMOMOLLbI0 MPO6GKM BCTaB/ieHa BOPOHKa C
hUNbTPOM U BNAAB/IEHHOI NEeperopoAKoi U3 NopncToro ctekna (CM. pucyHok B.1).

MpumeuyaHue — CepuiiHO BbiNyCKaeMble YCTPONCTBA A/1si (OUILTPOBAHUS MOA BaKyyMOM MO3BOJISIOT NPOBO-
[UTb OfIHOBPEMEHHOEe (PUNbTPOBAHUE HECKO/IbKMX PACTBOPOB.

B.5.7.2 MeM6paHHble uNbTPbl NOAXOAAWEro AnaMeTpa A4ns UCNOb30BaHUS C YCTPOUCTBOM (hUIbTPOBAHMS NOA,
Bakyymom (B.5.7.1).

MeM6paHHble UAbLTPLI BbIGUPAKOT C YH4ETOM /06bIX BO3MOXHbIX peakuuili aHanuta ¢ Mmatepuanom unbTpa um
NOCTOPOHHMUMU YacTuLamu, Haxoasawmmmcs Ha unbtpe (cMm. B.2.2). XXenatenbHo ncnonb3oBartb hUIbTPbl, PacTBOPU-
Mble Ha 1to60oM nocnegylolemM stane noAroToBkM NPo6bl ANA onpefesieHns CyMMapHOro CofepxaHus MeTanios u metar-
NonA0B.

B.5.8 O6opynoBaHue Ans PuabTPOBaHUS C UICNOMb30BaAHMEM LWNPULOB

B.5.8.1 OpHopa3oBble MNOMUNPONWUIEHOBbIE LWNPULbI, BMECTUMOCTbIO 5 M. noaxogswme ANA NPUMEHEHUs C
0fiHOpa30BbIMM UNBTPYOLWMMN Hacaakamu (cm. B 5.8.2).

MpumeuyaHue — OfHOPA30BbIE WMPULbLI HE TPEeBYIOTCS, ecnu AN yAANEeHWs HEPACTBOPEHHbLIX 4acTul, U3
pacTBOpOB NPO6 NPUMEHSAIOT PUNLTPOBAHME NOJ, BakyyMOM.

B.5.8.2 OpaHOpa3oBble NOAMNPONUIEHOBbIE PUNbLTPYIOLLME HacaAkn Ha ofHOpa3oBble Wnpuubl (M. B.5.8.1)c nog-
XO4AWMM MeMbpaHHbIM PUIbTPOM (Hanpumep, NOIMNPONUIEHOBbLIM) C MOpamMu pasmepom He 6o1ee 0.8 MKM.

MpumeyaHune — OgHopasoBble PUILTPYIOLLME HACAAKM HE TPEBYIOTCA, eCN ANS YA/IeHUS HepaCcTBOPEHHbIX
yacTuL, M3 pacTBOPOB NPO6 NMPUMEHSIIOT PUILTPOBAHME NOJ BakyyMOM.

10
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1— BOpOHKA C (hNNLTPOM: 2 — MeMBpaHHbIii (hunbTp; 3 — BNNaBaeHHan neperopo/jka n3 nopucToro cTekna; J; — npo6ka;
5 — NpYXWHHbIN 3aXUM; 6 — kon6a gns PUNbTPOBAHUA BMECTUMOCTbI0 250 Mn; 7 — npo6upka pasmepamun 16 k 95 mm

PucyHok B.1 — Cxema ycTpoiicTBa AN (oUNbTPOBAHUS NOA BakyyMOM

B.6 MeToauka

B.6.1 Bbi6op pacTBopa A/ BbllenaymBaHns
B.6.1.1 [inA BbiwenaymBaHnsa npobbl ¢ hunbTpa UCNONb3YIOT BOAY, 3a UCKTIOYEHNEM CyYaeB, Korga HaunoHanb-

Hble CTaHAapTbl UK NOSIOXEHUA NPeANUChIBaT NHOE.
B.6.1.2 BbINOMHAKT TpeboBaHWS HaLMOHaNbHbIX CTaH4ApPTOB WAW NpaBu/, ycTaHaBAMBAKLWMX crneunanbHble
TpeboBaHWA K pacTBOpy ANSA BbllienauynBaHna W/unu ycnoBusaMm BbilienadynBanus, cobniogaembiM nNpu onpegeneHnm

pacTBOPUMbIX COeANHEHUI I KOHKPETHOro MeTasnna unm MeTannonga.
11
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B.6.2 Moarotoeka pacTBOpoB Npo6

MpumeyaHne — lNpu NnoaroToBke Npo6 pekomeHayeTca HajeBaTb 04HOpPa3oBble nepyatku (cm. B.5.1)ansa nuauseum-
[AyanbHOIA 3aWnTbl U BO U36eXaHne BHECEHNS BO3MOXHOIO 3arpsi3HeHUs C pykK.

8.6.2.1 OTKpbIBAKT KOHTEHEPbI A/1s1 TPAHCNOPTUPOBAHUSA (PUNLTPOB, KAPTPULAXKM UM NPOGOOTEOPHUKM U NEPEHO-
CAT KaxX bl PUNbLTP BUHANBUAYANIbHYIO MApKUPOBaHHYI0 MEH3YPKY BMeCcTUMOCTbio 50 mn (cM. B.5.2.1)c nomoLybto yncro-
ro NUHLeTa c nnockumm rybkamu (cm. B.5.4). 3Ty xe npouesypy NOBTOPAOT AN PUNALTPOB € XON0CTbIMU Npo6amu.

MpumeyvaHne — Ecnu BbilenaynBaHve OCyLLeCTBASAIOT B camMOM npo6ooT6opHuke (cm. B.6.2.2. npumeva-
Hue 2). To u3BnevyeHne unbTpa He TpebyeTcs.

B.6.2.2 B Kax[yl MeH3ypKy NunNeTKoW akkypaTHO BBOAST 5 M/ pacTBopa ANs BbllenayvsaHus (cMm. B.6.1). Ecnu
TBEPAble YaCTULbl, OCEBLUINE Ha BHYTPEHHE! MOBEpPXHOCTW NpPYMeHAemMoro npo6ooT6opHMKA UM KapTpuaXa, cunTaT
4acTblo NPO6LI, TO 3TU YACTULbI BbIMbIBAIOT PACTBOPOM [1/15 BbiLle/1a4nBaHUSA, & CMbIBbl NOMELLAIOT B MEH3YPKY.

MpunmeuaHunsn

1 Mpn Heo6xoAMMOCTN 06beM pacTBopa A5 BbllienaynBaHus MOXeT 6biTb YBENMYEH ANS rapaHTuu Toro, 4Yto
nnbTpel ¢ Npob6amn OCTalTCSA MOMHOCTHIO MOTPYXEHHbIMU B XWAKOCTb BO BPEMS HarpeBaHWss U nepemeluvsas
(cm. B.6.2.3). Ecnn xe ona yaaneHns HepacTBOPMMbIX YaCTUL, U3 pacTBopa Npobbl NPUMEHSAIOT PUNbTPYIOLLYI0 Hacaaky Ha
wnpuu, To B AafbHelillemMm Heo6X0ANMO COOTBETCTBYOLMM 06pasom cokpaTuTb 06bem gobaBnsemMoro pactsopa Ans
BblWwenaymsaHus (cm. B.6.4.1).

2 BbluenaunBaHme MOXHO NPOBOAWTL B CAMOM NPO600THOPHMKE NpU yCI0BWM, YTO OH 06nadaeT AOCTaTOuHON
BMECTUMOCTbIO U COXPaHAET repMeTUYHOCTb NPU ero 3akpbIiTUK KPbILLKON. B 3TOM cnyyae B kaxAblii Npo600T60pHMK Yepes
BXOAHOE 0TBEpCTWe 419 BO3AyXa BBOAAT pacTBOp A4 BbllienavynBaHns 1 nomMeLLaoT npo600T60PHUKN Ha BOASHYO 6aHIo
Takmum 06pa3om, 4Tobbl He MPONCXOAMNO BblITEKAHWE UK 3arpsa3HeHre pacTBopoB Npo6. bonee nogpobHas nHopmauns
npueegeHa B (20].

B.6.2.3 Kaxayl MeH3ypKy HakpbliBalT, NOMeLWalT Ha BoAsAHY 6aHto (cM. B.5.6) npn Temnepartype (37 +2)‘Cwu
BCTPAXMBAIOT B TeyeHne 60 MVH. cnegs 3a Tem, 4Tobbl UALTPbI C MPO6amMy Obl/IM MOTHOCTBIO MOTPYXEHbI & XUAKOCTb B
TeuyeHue BCero BpeMeHu Bbilenaynsarus. [1ns yckopeHns pacTBopeHus npobbl Bo3AelcTBME Ha Hee y/bTpasBykoOM He
NPYIMEHSIOT.

B.6.2.4 HepacTBOpeHHble YacTuLbl yaanatoT U3 pactsopa Nnpobbl hunbTpoBaHMEM N0 BaKkyyMmOM B COOTBETCTBUY
¢ B.6.3 unn c nomoLbio hunbTpyloLLeid HacaAkM Ha Wnpuy, B COOTBETCTBUM C B.6.4.

Ecnu aHanusnpyemblii pacTBOp NPUroTOBASIOT 4N ONpeAesieHns MeTasnoB, MeTanonsoB N X HepacTBOPUMbIX
coeANHeHwu, To He06X04MMO NCNONb30BaTh YCTPONCTBO (hUNbTPOBAHUS NOA BakyyMOM B COOTBETCTBUM C B.6.3.

B.6.3 YpaneHue HepacTBOPEHHbIX YacTUL, M3 pacTBopa Npo6bl CNOMOLbI0 YCTPOicTBA (PUILTPOBAHUS NOA,
BakyymMom

B.6.3.1 PacTBOp Kaxaoi npobbl (cM. B.6.2.3) nponyckaloT yepe3 Mmemb6paHHbIii hunbtp (cm. B.5.7.2) ¢ nomoLybio
ycTpoiicTBa hnnbTpoBaHns nog sBakyymom (cm. B.5.7.1). a dounbTpart cobupatoT B OTAENbHYI0 MapkupoBaHHY0 NPo6Gupky
BMecTUMOoCTbio 10 mn (cMm. B.5.3).

Ecnv BbilenaynsaHme nposoauan B npo6ooT60opHuKe (CM. B.6.2.2. npumevaHune 2). To 415 (DUNbTPOBaHUSA PacTBO-
pa npobbl MOXHO MCNosb30BaTb PUALTP C NPO6OA. NS 3TOro BXOAHOE oTBepcTWe NPo6o0T6OpHMKA MOACOEAUNHST
HenocpeAcTBEHHO KYCTPOWCTBY ANA (hUbTPOBAHUSA NOA BakyyMoMm (CM. B.5.7.1) c nomoLubto rnbkoii nnacTukoBoii Tpy6ku,
npn 3TOM BOPOHKY C (OUNbTPOM 1 BM/IABNIEHHON NeperopoAKoli N3 NOPMUCTOro CTekNa 3aMeHSAI0T Ha KOPOTKYI0 CTEKISHHYI0
UMW NNAacTUKOBYIO TPY6KY

B.6.3.2 ®unbTpcnpoboiinMeH3ypKkyoMbliBaloTTpeMsAanMkBoTaMmupacTsopajgis BbllenaynsaHns oobemom 1mn
(cm. 8.6.1). Nnpy 3TOM AAKOT CMbIBAM NOMHOCTbIO CTEYb C BOPOHKN U (hUNbTPA.

B.6.3.3 TMpobupky 0TCOEANHAIOT OT yCTPOCTBa (DUNbTPOBaHNSA N0 BaKyyMOM U akkypaTHO BBOAAT BHEE MUNEeTKO
1 MmN a30THOW K1cnoThl (CM. 7.2) Ans cTabunusaunm pactsopa onpegensieMbix MeTan10B U MeTan/I0uaoB.

B.6.3.4 TpoBoAAT M06YI0 N3 CnefytoLnx onepauuii:

a) 3anoNHAT NPo6MPKY pacTBOPOM AN Bbilenaynsanus (cm. B.6.1)ao meTkn 10 mn, 3aKkpbiBatoT NPOOMpPKY repme-
TUYHOI KPbILKON 1 TWaTebHO NepeMelLnBatloT ee CoAepXMMOoe AN NOYyHYeHNa aHanm3npyemoro pactsopa;

b) KOIMYECTBEHHO NepeHoCAT unbTpaT (cM. B.6.3.2) B MepHyto kon16y BMecTumocTbio 10 mn (cm. B.5.2.2). npo6up-
Ky Npy 3TOM OMbIBatOT 1 M pacTBopa 415 BbllenauynsaHus (cMm. 8.6.1). lo6aBnAlT pacTBOP A/15 BbllenavnBaHnsa 4o meT-
KW. 3aKpbIBalOT KONOY, TUWaTelbHO NepeMeLlnBaloT ee CoAepXnmMoe 415 NoNyYeHns aHann3mpyemoro pacTeopa.

PacTtBop npobbl MOXeT 6bITb A0BeAEH A0 60/bLIEro o6bema, ecnu Ana aHannsa Heob6xoaumo 6onee 10 mn aHanm-
3Mpyemoro pacteopa.

B.6.3.5 lpu Heo6Xx0AMMOCTY onpefesieHUs CYMMapHOro coiepXaHusi MeTasnnos, MeTan/ioujoB 1 UX COeJUHEHNI
(cm. 9.3) coxpaHsT PunbTPbI C NPO6OIA BTOPUYHbIE PUILTPLI (MEMOpPaHHbIe PUAbLTPbI, NUCMONb3yeMble ANA hUNbTpoBa-
HWS pacTBopa AN BblliesiaynBaHus) Ana nocnegyrowero aHanusa (cm. B.6.6).

B.6.4 YpaneHue HepacTBOPEHHbIX 4YacTul, M3 pacTBopa Npo6bl C NOMOLWbI (QUAbTPYyOLLeli Hacagkn Ha
wnpuy,

B.6.4.1 AkkypaTHO BBOAAT nuneTkol 4 mA pacTeBopa ANa BbilenaynsaHus (cM. B 6.1) B Kaxaylo MeH3ypky
(cm. B.6.2.3) n BpawatenbHbIMY ABMKEHUAMMN NEPEMELLNBAIOT ee CoAepX umoe.
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B.6.4.2 AkkypaTHO BBOAAT nuneTkoi 0,5 Mn a3o0THON KncnoTkl (CM. 7.2) B npo6upky (B.5.3.1) agns ctabunusayum
pacTBopa onpefensembix MeTans108 ¥ MeTaIonos.

B.6.4.3 BBogAT npn6an3nTenbHO nNo 5mMn pacTeopa Kaxaov npobsl (M. B.6.4.1) B unpuuybl (cm. B.5.8.1).

B.6.4.4 Ha KaxAblil Wnpuy ycTtaHaBnMBawT puabTPyoLLy0 Hacaaky (cMm. B.5.8.2) u BBOAAT pacTBop Npobbl 13
lwnpuua Yepes hnnbTPyHoLLYyI0 Hacagky B npo6upky (cm. B.6.4.2). noka XuakocTb He 4OCTUTHET MeTkn 5 M. 3atem npobup-
Ky 3aKpblBaloT repMeTUYHOW KpbILWKOl W TWaTeNbHO NepemMeLllnBatloT ee cofepXumoe A48 NoyYeHUs aHanm3npyemoro
pactsopa.

B.6.4.5 MoBTopsitOT Nnpouenypbl B.6.4.2—B.6.4.4 aons chunbTpoBaHUS Cnefyowmx nopunii pactsopa npobsl, ecnu
ANs aHanu3a onpegensembix coeguHeHnii (cm. MCO 15202-3) Heobxoanmo 6onee 5 ma aHanusmpyemoro pactasopa. MNpu
3TOM A06aBNAT JOCTATOYHOE KOSTMYECTBO a30THO KUCNOTbI (CM. 7.2)4N5 NoAAepXaHUs MaTpULbl aHaIM3npyemoro pac-
TBOPa M0 ee COAEepPXaHNo Ha ypoBHe 06 bEMHOT0 OTHOWeEHNA 1:9 (0fHa YacTb KUCNOThbI K AEBATU YacTAM pacTBopa).

B.6.4.6 locne nponyckaHus pacTBopa OAHOW NPo6bl WNpUUbl 1 (UNLTPYOLLME HacaAku BbiGpacbiBalT. VX He
MCNonb3yloT ANa GUAbTPOBaHNSA PAcTBOPOB CrieAyLWwunx npob.

B.6.5 AHanus

PacTtBopbl aHanuanpyoT B cooTBeTcTBUM ¢ MCO 15202-3.

B.6.6 [JanbHeliwmne gelicTBus, Heo6xoANMbIE NMPU ONpeAesieHU CoAepXaHus MeTansioB, MeTan/iongoB u
NX HEPACTBOPUMbIX COEANHEHUI UNN cofepXaHUs BCeX MeTaslsIoB, MeTaN/Ion[40B U UX CoeANHEHUNH

B.6.6.1 ®unbTpbl ¢ Npo6amun U. Npu UCNOMb30BaHUN, BTOPUUYHbIE PUNbLTPLI (CM. B.6.3.5) pacTBOpAlT B cCOOTBE-
TCTBUW C METOAMKaMU, NPUBEAEHHLIMU B NpuNoxeHnax C—H. AN NoAroToBkM aHaIM3npyemblx pacTBopoB A onpeje-
NeHns MeTannos, MeTan/IoN[0B U X HePaCTBOPUMbIX COeUHEHWA.

B.6.6.2 PacTtBopbl (cM. B.6.6.1 )aHann3npyoT Ha cofepXxaHne MeTannos, MeTasn/IonaoB N UX HepacTBOPUMbIX coe-
OVHEHWU B cooTBeTCTBUM ¢ MCO 15202-3. 3aTteM K pe3ynbTaram, NoslyYeHHbIM 4151 PACTBOPUMbIX COEAUHEHNI MeTanoB
1 MeTannonaos, NpubasnsAT pesysbTarbl, NONyYEHHbIE A1 METa/10B, MeTa/sIoOnoB U UX HEPacTBOPUMbLIX CoefuHe-
HWIA. 1 NoNy4aloT CoAepXKaHne Bcex MeTasi0B, MeTa/IoUnoB 1N UX COeUHEHWIA.
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Mpunoxexnne C
(o6sA3aTenbHoe)

PacTtBopeHne Npo6 B CMecK a30THOW W CONAHON KACOT C NPUMEHEeHMeM Harpesa
Ha 3n1eKTpuyeckoli nnuTke

C.1 O6nacTb NpuMeHeHusa

C.1.1 HacTosiee NpuIoXeHWe ycTaHaBIMBAeT MeTOAMKY PACTBOPEHUs MeTasoB, MeTanoMa0B 1 UX coeauHe-
HWUiA C NPUMEHEHUEM HarpeBa Ha 3N1eKTPUYECKO NANTKe (fanee — NANTKE) U a30THOW KUC/IOTbI, @ TaKxKe C fo6aB/eHnem
CONSIHOV KUCNOTbI A1 YCKOPEeHUsi PaCTBOPEHNSI HEKOTOPbLIX 3/1IeMEHTOB, COAepXaLLmxcs B npo6e.

MpumeuaHune — Ecnv aHanusmpyemsblii pactBop 6Gbi/1 NPUrOTOB/IEH N0 MeTOAMKe, YyCTaHOB/EHHOI B (11) ¢ ao-
6aBnieHneM B Npoby COMSAHON KMCNOTbI, TO Npy aHanuse metogom MC-UCT moryT Habnogatbcsi n3obapHble N NoanaTom-
Hble HanoXeHns. B NoA0GHbIX Cy4asx MOXHO NMPUMEHSITb COMSIHYIO KACMOTY, TO/IbKO €CNU aHanMTu4ecknini npuéop ans
MC-UNCI cHabxeH CTONKHOBUTENbHON U PeakLMOHHOW AYeiikoi.

C.1.2 CyujectByeT HECKO/IbKO METOAMK, OCHOBaHHbIX HA pacTBOPeHNW Npob TBepAblX YacTuL, B a30THOI kucnoTe
WU B CMECU a30THOW U CONSIHOI KUCNOT C MPUMEHEHMEM HarpeBa Ha nautke (cm. {22]. (23), (24) u {25)). HaumeHoBaHus
MeTasI/10B U MeTan10noB, A5 KOTOPbIX NPUMEHSAIOT METOAMKY, OMUCAHHYI0 B HACTOALLLEM MPUIOXEHUN, NPUBEAEHBI HUXE
NONYXUPHbIM UAK 06bIYHBIM WpUgTom (cm. C.2.1). HanmeHoBaHUS MeTan0B U MeTannonaos, ahHeKTUBHOCTL PacTBO-
PeHVSA KOTOPbIX C NPUMEHEHNEM JaHHOV METOANKMN OXnAaeTcs NpueMaeMoi, BolgeneHsl kypcneom (cm. C.2.2).

AnloMUHWIA Kanbuuit 3071070 CeneH TutaH
Cypbma Kagmuii CeuHel, Cepebpo YpaH

Mbi LW bSAK Xpom Maruuii Hatpuii BaHaguit
Bapwii Ko6anbT MapraHel, CTpoHuuii NTTpwnii
Bepunnnii Megb Monu6aeH Tennyp LinHk
BucmyTt NHgwnii Hwukenb Tannuia LinpkoHwuit
Lie3wit Xeneso Kanuii OnoBo

Mpumeyanune — MNpuseaeHHbIii Boile NnepeyeHb cChOPMUPOBAH C y4eTOM NPUMEHUMOCTU METONKN PacTBo-
peHusa npo6, npuseeHHo 8 (22). [23). (24) n (25) n akcnepTHOro MHeHus. Kpome Toro, nepeyeHb He ABNSeTCS ucyepnbiBaio-
LMM. U MEeTOAMKa MOXET 0Ka3aTbCs 3 (DEKTUBHON NANA HEKOTOPbIX APYTMX MeTas0B 1 MeTaN/Ion0B, HE BK/IHOYEHHbIX B
nepeyeHsb.

HacTosiwmnii ctTaHgapT He NPUMEHSIOT NpU onpeAeneHnn CoAepXaHnsa TPUoKCuaa Mbllbsika, Tak Kak ero napbl He
MOryT 6bITb YNI0BNEHbI B coOOoTBETCTBUM € ICO 15202-1.

C.2 OdhheKTUBHOCTbL METOANKN pacTBOPEHUs Npo6

C.2.1 MMonaratoT, 4To AaHHasA MeToAnka athhekTUBHA 415 BCEX COEMHEHWNII METaN/I0B 1 MeTanI0MA0B, HAMMEHO-
BaHUSI KOTOPbIX BblAeNeHbl MOMYXMUPHbIM WpKUTOM. OfHaKo OHa He Bcerfa apeKkTuBHa AN COefNHEHWU MeTannos
nMeTanonAoB, HauMeHoBaHNSA KOTOPbIX HabpaHbl 06bIYHBIM LPUGITOM, TOITOMY B HEKOTOPbIX CRy4Yasx 415 NpuroTosne-
HUA aHanM3Mpyemoro pacTtBopa MoOXeT noTpeboBaTbcsi 60nee ahekTnBHas mMeToguka pactsopeHus npo6. Ecnu npu
MCMONb30BaHUN AaHHOW MEeTOAMKN UMEeITCA COMHEeHNS OTHOCUTEIbHO NolyYyeHus TpebyemMoii cTeneHn n3BneyeHns, To
pekomeHayeTCcs NPOBEPUTL ee PP EKTUBHOCTb NPU PACTBOPEHUN ONpeensieMblX 3/1IEMEHTOB, COAepPXaLluxca B TBEPAbIX
YyacTuuax asapo3osis, KoTopble MOTyT HaX0ANTLCA B KOHTPO/IMPyeMoM Bo3fyxe (cm. 10.1).

C.2.2 MonaraloT, 4To AaHHAA MeToAMKa 40CTaTOYHO ahhekTMBHA ANA MeTan/I0B U MeTan/1I0Ma0B, HaMMEHOBaHNUS
KOTOpPbIX BblfeeHbl KYPCMBOM, HO PEKOMEHAYETCA NPoBepUTL ee achheKTUBHOCTL NPV PacCTBOPEHUN OnpeaensiemMbix ane-
MEHTOB. COAepXalnxcs B TBEPAbIX YaCTMLaX a3p030/14, NPUCYTCTBYIOLNX B KOHTPOIMPYyeMOM Bo3ayxe (cm. 10.1).

C.2.3 B cooTBeTCTBUM C AAHHON MeTOAMKOWN CONSAHYI0 KMCMOTY UCNOMb3YIT ANA YCKOPEHUs pacTBOpPeHus psaga
MeTasnfIoB U MeTanonfoB, Taknx kak. Hanpumep. Ag. Pb. Sb. Se, Te. oTAeNbHble COEANHEHNA KOTOPbIX N10X0 PacTBOpu-
Mbl @ a30THOW KucnoTe, u (Mnn) Ans ctabunmnsaumm pacTBOPOB onpefensieMbiX 371eMeHToB (CM. (25)). Takxe ee NCNONb3y-
10T 4719 pacTBOPeHUs Npob, cogepxallnx B 3HaunTesibHoMm Konunyectse Al u Fe (cm. (26)).

C.2.4 MHorue coegunHeHuns, HanpumMep okcugbl (Takune kak Cr203). 06pasytoT NJI0THO ynakoBaHHY Kpuctannmuec-
Kyt0 CTPYKTYPY WNUHENN AN PyTUAA N ABASIOTCS CTOWKMMMK NO OTHOLIEHUIO K kucnoTe. [laHHas MeToAuka pacTBOPeHUs
npo6bl He adhhekTnBHA A1 NOJO0OHbLIX COeUHEHNIE, NO3TOMY NPV BEPOSITHOCTY NX 06HAPYXXEHUSI pEKOMEHAYeTCA NCNOSb-
30BaTb Apyryto 6onee achpdekTuBHyto meToamky. Bonee nogpo6Has nHopmauns no sPeKTUBHOCTU METOMNKN PACTBO-
peHunsi Npo6 cBapoOYHOro a3apo30/a npuBegeHa B (27).

C.2.5 [laHHaa meToauMKa pacTBOpeHuUsa He adhhekTMBHA ANA CUIMKATOB, B COCTaB KOTOPbLIX BXOAAT onpejensieMble
anemeHTbl. [pobbl, cogepxalyne 3HaunTe/lbHOe KONNYEeCTBO CUIMKATOB, PEKOMeHAyeTCs pacTBOpPATb C NPUMEHeHNeMm
¢hTOPNCTOBOAOPOAHON KNCNOTHI.
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C.3 OCHOBHble NO/IOXeHUA

C.3.1 ®unbTp ¢ Npo6Oii NepeHOCAT B MEH3YPKY, A06aBNSAT 5 MN a30THON KUCNOTbI, pa3baBneHHol B 06 beMHOM
oTHoWweHun 1:1. KOTOpylo NOAOrpeBaloT Ha NINTKe, NOKa B Heil He ocTaHeTCA 1 M KOHLEHTPMPOBAHHOIO pacTBopa a3oTHOA
KNCNOTbI.

C.3.2 [laloT pacTBopy Npobbl 0CTbITb MA06aBASAT 5 M/ CONSHOW KNCNO0ThI. 3aTEM €ro CHoBa HarpesatoT 0 Temne-
paTtypbl. 61M3K0ii K TemMnepaType KUneHus, ANS yCKOPeHNs pacTBOPEHNS HEKOTOPbIX 3/IEMEHTOB.

C.3.3 [JaloT pacTBopy Npobbl OKOHYATENBHO OCTbITb M pa3baBnAlT ero 25 Mn BoAbl AN NONYYEHUS aHaTM3PyeMO-
ro pacTeopa.

C.4 PeakTtusbl

C.4.1 Bopga, B cooTBeTCTBUM C 7.1.

C.4.2 ConsaHaa kucnota (HCI). KOHUEHTpMpoOBaHHasi, NAOTHOCTbi0 pHC|»1.18 r-mn-1, ¢ MaccoBoi ponei
*HC|[»36%.

MaccoBas KOHUEHTpauus onpegesiieMblx MeTansioB M MeTa/JIonfoB a KUC/MoTe He [Oo/hKHa Mpesblwarth
0.1 MKr e mn~\

MNPEAYNPEXAOEHWNE — KoHuUeHTpUpoOBaHHasA CO/IiHaa KNCNoTa ABAAETCA e4KNM KOPPO3MOHHbLIM COefnHe-
HVeMm, aee napbl BbI3bIBalOT pasgpaxeHne cin3ncTbix obosiovek. CnegyeT nsberatb KOHTaKTa CONSAHOW KUCNOThI C
KOXel 1 rnasamu, a Takxe BAbIXaHVsi ee napoB. MNpu pa6oTe ¢ KOHLEHTPUPOBAHHOW UM pa3baBneHHO consaHol
KNCNOTOl HEO6X04MMO NCMONb30BaTh CPeACcTBa MHAMBUAYaNbHO 3aWuThkl (B TOM YMcie noAgxoasaume nepyaTku,
3alUNTHYIO MacKy Wan o4kn). [1elicTBUA C KOHLEHTPUPOBAHHOW COJIAHONM KUCOTOW crieAyeT NpoBOAUTb B OTKPbI-
Toli nocyAe B BbITSXHOM LWkady. ConsHasa kucnota uMeeT BbICOKOe faB/ieHne napa, no3aTomy npu npurotToBaeHnn
pacTBOPOB COJIAHOM KMCMOTbl B BOAE HEOOXOAMUMO yUYMUTbiBaTb BO3MOXHOE MOBbILWEHNE AaB/IEHNSA B 3aKPbITbIX
konb6ax.

C.4.3 AsoTHas kucnota (HNO3). KOHLEHTpMpOBaHHas, B COOTBETCTBUMU C 7.2.

C.4.4 A30THas kucnota, pazbaBneHHas BO6bEMHOM OTHoweHKUM 1:1. OCTOPOXHOI MeaNeHHO fo6aBnsAT 250 Mn
KOHLLEHTPUPOBaHHOI a30THOI kncnoTbl (cM. C.4.3) k 250 mn Bogpl (cM. C.4.1). HaxoAadAwencsa B 6y b 13 NoMNponuaeHa
BmecTumocTbio 1 n (cm. C.5.3). Kucnoty gob6asnsaoT HebonbwmMn nopumamu. B npomexyTtkax mexagy gobaBneHusmu
B36aNTbiBAOT coAepxnmoe 6yTbinv ANA NepeMelunBaHnsa u NoACTaBAAT 6yTbiNb MO CTPYIO X0N0AHON BOAbl. He gonyc-
KaloT nonagaHusi BOAbl U3 kpaHa BHYTPb 6YTbININ BO N36eXaHue 3arpsisHeHunst ee CofepXMmoro. Mo okoH4aHun gobasneHuns
KOHLEHTPUPOBAaHHOI a30THOW KNCMOTbI COepXnmoe 6yTbinn B36aNTbiBalOT BpallaTtebHbIMU ABMKXEHNAMU AN nepeme-
LUMBAHUS. OCTaBASAT ee 40 NpMBeAEHUs TemnepaTypbl B paBHOBeCUE C KOMHATHO, a 3aTeM 3akpblBalT HaBUHUYMBAIO-
Leiica KpbILIKOV 1 T aTebHO NepemMeLlnBatoT cogepxumoe.

C.5 labopaTtopHoe o6opyaoBaHue

Vicnonb3yoT 06b14HOE NabopaTopHOe 060pyAOBaHME U. B HACTHOCTK, crefylollee.

C.5.1 OpHopa3oBble nepyaTku B COOTBETCTBUM C 8.1.

C.5.2 CreknaHHas nocyfa B COOTBETCTBUM C 8.2.

C.5.2.1 MeH3ypK/# BMECTUMOCTbIO 50 M.

C.5.2.2 MepHble konbbl C OHOW MeTKO BMECTUMOCTbIO 25 M.

C.5.3 ByTbl1b U3 NOAUNpoONUIeHa B COOTBETCTBUM C 8.5.

MoXHO ncnonb3oBaTh 6yTbIAN U3 4PYTUX NOAVMEPHbIX MaTepMassioB Npu yCI0BUN UX MPUTOAHOCTY & COOTBETCTBYI0-
weit o6nacT npuMeHeHus (cm. C.4.4).

C.5.4 TuHUeTbl B cOOTBETCTBUY C 8.3.

C.5.5 MepHble ycTpoiicTBa, NPUBOAMMbIE B AEICTBME NOPLUHEM, BCOOTBETCTBUM C 8.4. ICNONb3YEMbIe 4151 ,03MPO-
BaHuMA kucnot (cm. C.6.2 n C.6.4).

C.5.6 MnuTtka, perynupyemas c NOMOLL b0 TepMopesie, C BO3MOXHOCTbIO NoAAepXaHna Heo6xo4MMoN Temnepary-
pbl noBepxHocTh (cMm. C.6.3).

MpumeuyaHue — MHorga y NAMTOK C perynmpyemoii Temneparypoii HabiofaeTcs HepaBHOMEPHbLI Harpes, U
Temnepartypa pas/iMyHbIX y4acTKoB NOBEPXHOCTW MUTOK C 60/bLIOV MOWaAb NOBEPXHOCTY MOXET 3HAUYUTE/bHO pasniu-
uatbcs. MoaToMy Nepej UCMNONb30BAHNEM PEKOMEHALYeTCsi MPOBEPUTL MIUTKY B paBoUYeM pexvme.

C.6 MeToauka

NMpumeyaHue — MNpu NOATOTOBKe NPo6 BO U3GexaHUe BHECEHUSI BO3MOXHOIO 3arpsi3HEHNS C PyK peKoMeHAy-
eTcsi HafleBaTb 0fjHOpa3oBble nepyatkn (cm. C.5.1).

C.6.1 OTKpbIBAOT KOHTEWHEPbI 415 TPAHCNOPTUPOBAHUS (PUNLTPOB, KAPTPULAXKMN UM NPOBOOTEOPHUKM U YUCTBIM
NVHLETOM C NI0CKUMK ry6kamu (cm. 8.3) nepeHocAT KaxAblii hunbTp B OTAENbHYI0 MapKMpPOBaHHYI0 MeH3ypKy BMeCTu-
MocTbio 50 M (cm. C.5.2.1). 3Ty Xe npoueaypy NOBTOPAKT ANA PUAbTPOB € XO/IOCTbIMU Npo6amMu.

C.6.2 B kaxAyl MeH3ypky A06aBnsoT 5 M a30THOW KMCNOThbl, pa3baBneHHON B 06beMHOM OTHoweHun 1:1
(cm. C.4.4). 1 HaKpbIBaOT MEH3YPKN YaCOBbIM CTeKNIOM. Ecnu TBepble YacTulibl, OCEBLUMNE HA BHYTPEHHE NOBEPXHOCTU
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NpMMeHAeMOoro Npo6ooT6EOPHMKA MU KAPTPUAXKA CUMTAIOT YacTblo NPo6bI (cM. 10.3). TO NPUMEHSIIOT NOAXOASLLYI0 NpoLie-
Lypy AN yyeTa aTMUX YacTul, npy aHanuse. lononHUTeNbHblE PeKOMeHaLMn NPUBeAEHbI B NPUNOXEHNUN J.

Mpu onpeaenexHun 0N10Ba B K&XAYI0 MEH3YPKy 06aBNAIOT 5 M1 CONSHOMA kncnoTsl (M. C.6.4) ao nsbexaHne Bo3-
MOXHOro 06pa3oBaHus HepacTBopumMoro Sn02 n nepes Ao6GaBNeHUEM a30THOW KUCNOTbI, pa3baBneHHol a 06 beMHOM
oTHOWeHUN 1:1. BbIAEPXMNBAOT B TEYEHNE HECKOMIbKNX MUHYT.

C.6.3 MeH3ypku HarpeBalT Ha nauTke (cMm. C.S.6) c TemnepaTypoii paboyeii noBepxHOCTU NpUGAN3NTENBHO 140 °C
B BbITSDKHOM LuKady B TedeHne 10 MUH. 3aTeM NpUOTKPbIBAOT YacoBblie CTekna (YacTUYHO OTKPbIBAOT MEH3YypKW) U Npo-
[0/KAKT Harpes, Noka He 0CTAHeTCA NPUBAN3NTENBHO 1 M/ KUCNOTHI.

C.6.4 Bce MEH3YpKU CHUMAIOT C NANTKU W JalT UM OCTbITb. 3aTeM B KaXAylo MeH3ypKy MeASIeHHO U OCTOPOXHO
£,06aBNSOT 5 M1 CONAHOMN KNCNOThl (CM. C.4.2) M OMbIBAOT €€ BHYTPEHHIOK NOBEPXHOCTb HEGOMLLUUM KOJTMYECTBOM BOAbI
(cm.C.4.1).

MEPbl BE3BOMNACHOCTW — Ecnu B elle ropsyyto a3oTHYI0 KAC/IOTY CAIMWKOM 6bICTPO A06aB/SATb CONAHYIO
KNCAOTY, TO MOTYT NOSABUTLCA 6PbI3IN.

C.6.S MeH3ypKu CHOBa MOMeLLatloT Ha NIMTKY, U HarpeBatoT pacTBopbl Npo6 A0 TemMnepatypsbl, 6/1M3KoI K TeMnepa-
Type KuneHus. 3aTemM CHUMatoT MEH3YPKM C NAUTKU MONSTb AA0T UM OCTbITh.

C.6.6 Ecnu HepacCTBOPEHHbIE YaCTWLbl MPOCMATPUBAIOTCA BU3YyanbHO, TO 4NA UX yAANEHNUSA U nocnegytoliei o6pa-
60TKM BbIMOMHAT NPOLEAYPbI, ONMUCAHHbIE B MPUMTOXEHUN |.

MpumeyaHune — MpucyTcTBUE BUAMMOTO Ocajka He 06s3aTefIbHO 03HAYaeT Heo6XOAMMOCTb MocneayloLlei
06pa6oTku. Mepes TEM Kak NPUHATL pelleHne 0 Heo6XoAMMOCTY AanbHelwnx aeiicTeuii, cneayeTt yyecTb npupoay vac-
TUL, COAEPXALLUXCA B KOHTPONMPYEMOM BO3AYXE, & TakKe OrpaHNYeHNs NPUMEHUMOCTU METOAMKN pacTBOPeHUs npo6 (cMm.
C.2.3.C.24ncC.25).

C.6.7 TwartenbHO OMbIBAKT YaCOBOE CTEK/I0 U BHYTPEHHIO NMOBEPXHOCTb KaXA0l MeH3ypkn Bodow (cM. C.4.1) n
KO/IMYECTBEHHO MEPEHOCHAT PacTBOP a OTAE/bHYIO MapKMpOBaHHYK MEpHYK Kon6y BMecTuMocTbio 25 mn (cm. C.5.2.2).
Pas6aBnsAT pacTBOp BOAON [0 METKU, 3aKPbIBAIOT KOMGY ¥ TWATENbHO NepeMeLLMBalOT ee CoOAepXUMOoe AN1A NOyYeHNns
aHann3npyemoro pacTtsopa.

C.6.8 PacTBOpbl aHanM3npyT B cooTBeTCTBUMN C ICO 15202-3.
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Mpunoxexnne O
(o6sA3aTenbHoe)

PacTBOpOHMO Npo6 B cMecy (hTOPUCTOBOLOPOAHOI M a30THOI KuCnoT
C NPYMEHEHUEM YyNbTPa3BYKOBOW BaHHbI

D.1 O6nactb npuMeHeHns

D.1.1 BHacTosALWEM NPUNOXEHUN NPUBEAEHA METONKA PACTBOPEHUS METaN/10B, METAN/IONA0B W UX COeANHEHNI B
CMecU KOHLEHTPUPOBAaHHbIX (PTOPUCTOBOAOPOAHON N a30THOW KUCMOT C UCNOJIb30BaHNEM yNbTPa3ByKoBOl BaHHbI. MeTo-
[VKa npefHasHayeHa, B OCHOBHOM, N5t PACTBOPEHUSA NPO6, YNOBAEHHbIX HA (PULTPLI U3 KBAPLLEBOTO BOIOKHA.

D.1.2 MeToauKy NPUMEHSIOT TONbKO B TOM Crlyyae, ecin UMeLWwniics aHanuTuyecknii npuéop ocHaleH Koppo-
3MOHHO-CTOliKO cucTeMoli BBoAa Npo6. T. . U3rOTOB/IEHHOW M3 MaTepuasioB, CTONKMX NO OTHOLWEHUO K (DTOPUCTOBOAO-
poAHoli xucnoTe.

D.1.3 CyuiecTByeT HECKO/IbKO METOAMNK, OCHOBAHHbIX HA PACTBOPEHWM NPO6 TBEPAbIX YACTUL, MW NOAOGHBLIX MaTe-
pranoB. OTHOCALLUXCA K OKpYXaloLlei cpefe, C NpYMeHeHneM ynbTpasByka (cM. (20). [28). [29]. (30). [31] n [32]). HanmeHo-
BaHWS METASI/IOB Y METANNIOUA0B, A/151 KOTOPLIX NPUMEHSIIOT METOAUKY, ONMUCAHHYH0 a HACTOSLLEM NPUNOXEHUN, BblAENEHbI
HUXXE MOTYXMPHLIM UK HabpaHbl 06bIYHbIM WU TOoM (cM. D.2.1). HaumeHoBaHNs MeTanioB MeTannonaoB, apekTnB-
HOCTb PAacTBOPEHUSI KOTOPbIX NpPW NPUMEHEHWW [AHHOW METOAMKM OXMAAETCS NPUEMIEMOIi, BbifeNeHbl KypCUBOM
(cm. D.2.2).

ANOMUHNT Lie3nii Xeneso CeneH KpaH
Cypbma Kanbumii CsuHel, Cepebpo BaHaguii
MbILLbSK Kagmuii MarHuii HaTpnii NTTpuii
Bapuii Xpom MapraHeL, CTpoHunit LinHK
Bepunnuii Ko6anbT MonnéaeH Tennyp

BuemyT Meab Hukens Tannuit

bop nanii Kanwuii Onoso

NMpumeyaHune — MNprUBeAEHHbIN Bbllle NepeyeHb CPOPMUPOBAH C YYETOM NPUMEHUMOCTN METOAMUKN PACTBO-
peHusi Npo6, onucaHHoli B [20]. [28). [29). [30). [31) u [32). n aKCNepPTHOro MHeHusA. Kpome Toro, nepeyeHb He ABAAETCA
MCUYEPNbIBAKOLWUM, U METOAMKA MOXET oka3aTbcs 3 EKTUBHON U AN HEKOTOPbIX APYTMX METaNI0B 1 MeTan0uaoB, He
BK/IOYEHHBIX B NEpPeyeHb.

HacTosAwuii ctaHaapT He NPUMEHSOT NpY onpeAesieHnn CoaepX)aHna TPUOKCMAA Mbllbsika, Tak Kak ero napbl He
MOTYT 6bITb YN0B/IEHbI B cOOTBEeTCTBUM ¢ ICO 15202-1.

D.2 3¢ dekTuBHOCTL METOAUKN PACTBOPEHUS NPOOLI

D.2.1 MMonaratoT, YTO faHHas MeToaunka achPekTUBHA 151 BCeX COeUHEeHNI MeTan10B U MeTanI0uao0B, HarMeHo-
BaHWA KOTOPbIX BblAENEHbI NMONYXUPHLIM WpUdToM. OfHakKo oHa He Bcerga adekTuBHa ANS COefUHeHWt meTanios
1 MeTannonaos, HaMeHOBaHNSA KOTOPbIX HabpaHbl 06bIYHbIM LIPUAITOM, MO3ITOMY B HEKOTOPbIX CAyYasx AN Npurotose-
HUA aHanM3MpyemMoro pacteopa MoXeT noTpeboBatbca 60nee ahdekTMBHAA MeToAMKa pacTBopeHus npob. Ecnn npu
NCNo/b30BaHUN JaHHOV METOANKN UMEKTCA COMHEHUS OTHOCUTE/IbHO MOJlyYeHns Tpebyemoli cTeneHn n3BnevYeHns, To
pekoMeHAyeTcs NpoBepuTb ee AW PEKTUBHOCTL NPU PACTBOPEHUN ONPeAensiBMbIX3/IEMEHTOB, COAEPXKALUUXCS B TBEPAbIX
yacTuuax aspo3ons, KoTopble MOryT HaX04MTbCS B KOHTPOIMPyeMom Bo3gyxe (cm. 10.1).

D.2.2 MonaratoT, 4TO flaHHasA MeToAMNKa 40CTaTOYHO ahheKkTUBHA A4S MeTan/1I0B U MeTal/IonA0B, HAaMMEeHOBaHNA
KOTOpPbIX Bble/eHbl KypCUBOM, HO pEKOMEHAYEeTCA NPOBepUTL ee 3h(PeKTUBHOCTL NPW pacTBOPEHWU onpesensemMblx asne-
MEHTOB. COAepXaLUnxXcsa B TBEPAbIX YaCTHLaX a3ap0o30/15, NPUCYTCTBYIOLMX B KOHTPOMPyeMoM Bo3ayxe (cm. 10.1).

D.2.3 ®TOpPUCTOBOAOPOAHYIO KMCMOTY UCNO/bL3YIOT /151 YCKOPEHUSI PacTBOPEHUS CUINKATOB, B COCTaB KOTOPbIX
MOTYT BXOAUTb onpejeniieMble 3eMeHTbl. [103TOMY 41 pacTBOPeHUss Npob, cogepxalynx 3HaunTeslbHOe KO/NYecTBo
CUINKaTOB, peKOMeHyeTCs NPUMEHATL PTOPUCTOBOAOPOAHYIO KNCOTY.

D.2.4 HekoTopble 3a/ieMeHTbl, Hanpumep KanbLuii, 06pasyoT MasopacTBoOpuMble coeuHeHns ¢ hTopom. 3To cne-
AyeT yunTbiBaTb Npu BbIGOpE METOAUKN PacTBOPEHNS NPO6LI, M NPU HEO6XOANMOCTN NPUMEHATL APYTYI0 METOANKY.

D.2.5 PacTtBopeHue npob6 C NpUMeHeHWeM ynbTpasByka NPOBOAAT Npu AOCTATOYHO HWU3KOW TemnepaType, HO MO
3 (heKTMBHOCTM AaHHAs MeToAMKa CpaBHUMA (& BO3MOXHO U NPEBOCXOANT) C MeTOANKAMU C NPUMEHEHNEM NAUTKM (CM.
npunoxeHua C. Ewn F). OgHako npu aHanv3e npob, cogepxalynx CoeAnHEHNs, CTolKNe No OTHOLLEHWIO K KNUCNoTe, Hanpu-
Mep npo6 aapo3ons, 06pasyloLerocs Npu cBapke HepxaseloLlell cTanu, pekoMeHayeTcst NPUMEHSITb MeTOANKY pacTBope-
HUS Npo6 C MpUMEHEeHWeM MWKPOBOSH (CM. nmpunoxeHune G). Bonee nogpo6Has uHopmauusa no 3heKTMBHOCTH
MeTOAMKN pacTBOPeEHNA NPO6 CBAPOYHOro a3po30/1s npusegeHa B [27).
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D.2.6 Mo pe3ynbTataM mMexnabopaTOPHbIX CPABHUTENbHbIX UCMbITaHWI (CM. |34]) MeTofMKa pacTBOpeHus Npob ¢
npMMmeHeHneM PTOPUCTOBOAOPOAHON KMCNOTbI 6blna NpusHaHa 3 eKTUBHOW Ana psga meTansnos W MeTanouaos,
coepxalynxcs B aspo3onax, 06pasyownxca npu ceapke v naiike, a Takke B npobax reoa0rM4eckoi nbiau.

0.3 OCHOBHble NONOXEHUA

D.3.1 ®wunbTp ¢ npo6oii o6pabaTsiBaloT 3 MN (hTOPUCTOBOAOPOLHON KMCNOTbI M 2 M/ @30THO KUCNOTbl U BO3-
[OelicTBYIOT Ha Hero y/ibTpa3ByKoM.
D.3.2 PactBop npobbl pa3baBnaioT Bogok foob6bema 25 M 418 NonyyYeHns aHanm3mpyemoro pacteopa.

D.4 PeakTtusbl

D.4.1 Bopa scooTBeTcTBUK C 7.1.

D.4.2 ®TopuctoBofopoaHas kucnota (HF). koHUeHTpupoBaHHas,pHFal.16 1 Mn_,.c MaccoBoligoneilYHP»48%.

MaccoBas KOHUeHTpauus onpefensemblx MeTa/l/IoB U MeTa/l/Ion[oB B KAC/MOTE He AO0/DKHA npesbiwaTtb
0.1 mkr mn-1.

MpumeyaHune — [l NoaydeHUs COOTBETCTBYIOLLErO NpeAena o6HapyXeHUsi HEKOTOPbLIX MeTassioB U MeTan-
NIOMJ0B MOXET NoTpe60BaThbCst (DTOPUCTOBOAOPOLHAS KUC/IOTA 60/1ee BbICOKON YNCTOTHI.

NPEAYMPEXAEHVE — KoHUeHTprMpoBaHHas (TOPUCTOBOAOPOAHAS KUC/0Ta O4YeHb TOKCUYHA NPU BAbIXa-
HUW, KOHTAKTEe C KOXeli n npornarbiBaHun. OHa ABNSETCA eAKUM KOPPO3UOHHbIM COEAVHEHNEM U Bbl3bIBAET CEPb-
e3Hble oxoru. Cnepyet nsberatb nonagaHus 3Tol KUCNOTbI Ha KOXY U B r1a3a, a Takke BAblXaHus ee napos. Mpu
paboTe C KOHLEHTPUPOBAHHOW UM pa3baB/ieHHON (PTOPUCTOBOAOPOAHOM KMC/IOTOW BaXXHO UCMNONb30BaTb NO4-
xoAsiuime cpeacTBa UHAMBUAYaNbLHOW 3aWnThl (B TOM YMC/e NoAXoAs e nepyaTku, 3alnTHYO Macky). delicTBus
C KOHLEHTPMPOBAHHOW (DTOPUCTOBOAOPOAHON KUCNOTOM cneayeT NPOBOAUTL B OTKPbITOVW Nocyae B BbITSHXKHOM
wkadpy. Bonee noapo6HO Mepbl 6€30NacHOCTU NpUBeAeHbl B MPUIOXeHUn A.

0.4.3 A3oTHas kucnota <HNO3). KOHLLEHTPMpPOBaHHas, B COOTBETCTBUN C 7.2.
0.5 NabopaTopHoe o6opyaoBaHue

Mcnonb3yoT 06bI4HOE NnabopaTtopHoe 060pyJoBaHie U. B YaCTHOCTH, criefylollee.

0.5.1 OpHopa3soBble nepyaTky B COOTBETCTBUM C 8.1.

0.5.2 OpgHopa3soBble NPOOVPKN U3 NONUNPONUIEHA, TpafynpoBaHHble, BMECTUMOCTbIO 50 M/1.C HABUHUYMBAKOLLLUMU-
CA KpblLWKamu.

0.5.3 TMuHueTbl BCOOTBETCTBUN C 8.3.

0.5.4 MepHsble ycTpoiicTBa, NpMBOANMbIE BAelCTBME NOPLUIHEM, a COOTBETCTBUM € 8.4, ncnonb3yemble A4N19 A03MPO-
BaHuA kucnort (cm. D.6.2).

0.5.5 ®dunbTpoBanbHas BOPOHKA U3 NONUMPONUIEHa NOAXOAALLErO pa3mepa Ans NnepeHoca CMbIBOB C BHYTPEHHe
noBepxHoOCT1 Npo6ooT60pHMKa (CM. 0.6.2) B LLeHTpUYXxHyt0 npobupky (cm. 0.5.2).

0.5.6 YnbTpasBykoBas BaHHa, NpeAnoYTUTENIbLHO C TallMepomMm.

0.6 MeToauka

MpumeyaHune — Mpu nogrotoske NPo6 Bo N36EXaHNE BHECEHUS BO3MOXHOMO 3arpsi3HEHUs C PyK U UX 3aLyuThbl
OT KOHTaKTa C TOKCUYHbIMW U E4KAMU KOPPO3UOHHBIMU BELLECTBAMU PEKOMEHAYETCS HaAeBaTb OJHOPA30Bble NepyaTku
(cm. 0.5.1).

0.6.1 OTKpbIBAKT KOHTEWHEPbI A8 TPAHCNOPTUPOBaHUSA (OUILTPOB, KAPTPUAXM NN NPOBOOTOHOPHUKMN U YUCTLIM
NVHLETOM C NNockumMm ry6kamm (cM. 0.5.3) nepeHocAT KaxAablii uNbTP B OTAE/bHYI0 MapKMpOBaHHYIO LeHTPUMYXHYO
npo6upky BMecTMocTbio 50 mn (cM. 0.5.2). Takyto xe npoueaypy NpoBoAAT Anst (hUAbTPOB C XONOCTbIMU NPO6GaMu.

0.6.2 B kaxayo NpobnupKy 0CTOPOXHO BBOAAT 3 M1 (DTOPUCTOBOAOPOAHON KCoThl (M. 0.4.2). nnpu ncnonb3osa-
HUN PUNBTPOB U3 KBAPL,EBOro BO/IOKHA OCTABSAIOT HA 1—2 MUH 10 MX PACTBOPEHUSA. 3aTeM B KaX/yt0 NMPo6upKy 0CTOPOXHO
[06aBNAT 2 M1 a30THON KNCNOThI (CM. 0.4.3) 11 3aKpblBAOT HABUHYMBAIOLLLEVCA KPbILWKOWA. ECnn TBEpAble YacTulibl, OCeB-
LiMe Ha BHYTpeHHell NOBEPXHOCTN NPUMEHAEMOro Npo600THOPHMKA UK KApPTPUAXKA CHMTAIOT YacTbio Npobbl (cMm. 10.3), To
NPUMEHSAT NOAXOAALLYI0 Npoueaypy ANA ydeTa 3TUX YacTul, npu aHanmse. [JononHuTeNbHblE peKoMeHJauuy npuseeHsbl
B NPUNOXeHUN J.

MpumMmeyaHune — BbllenaymBaHme MOXHO NPOBOANTL B CAMOM NPOG0OOTGOPHMKE NpY YCI0BKM, YTO OH o6naja-
€T 0CTaTOYHOW BMECTUMOCTbIO M COXPaHAEeT repMeTUYHOCTb NPK ero 3akpbITUU KPbILWKON. B 3Tom cnyyae B kaxAblii npo6o-
0T6OPHMK Yepe3 BXOAHOE OTBEpCTVE A5 BO3AyXa BBOAAT pacTBOp AN BblleNlaumBaHus 1 nomeLLaioT Npo6o0T60PHNUKN Ha
BOASHYI0 6aHI0 Takum 06pa3om, YTobbl He MPOMCXOAMNO BbiTEKAHNE MW 3arpsisHeHne pacTBopoB Npo6. bonee nogpobHas
nHopmauma npusegeHa B (20].

0.6.3 YpoBeHb BOAbl B yNbTPa3BYKOBOI BaHHe (cM. D.5.6) fO/IKEH GbITb Bbille YPOBHS KUCNOTbI B LLEHTPUYXXHOW
npo6upke. LieHTpudyxHble NPo6UpKN yCTaHaBAMBAKOT Ha NOAXOAAWMNIA LUTATUB M NOMeLLaloT ero B yIbTPa3ByKOBYIO BaH-
Hy. BknloyaloT reHepaTop ynbTpasByka v BO3AeCTBYIOT Ha NPo6y yNbTpa3BykoM B TeyeHue 1 4.
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D.6.4 C kaxgoii Npo6UPKM CHUMAIOT KPbILLKY, MTPOTUPAOT HAPYXKHYIO MOBEPXHOCTb HACYXO W 3aMOJSHAIOT ee BOAO
{cm. D.4.1) fo MeTkn 25 M. CHOBA 3aKpbIBAOT NPOGUPKN HABUHUMBAIOLLMMUCS KPbILLIKAMU W TULATENIbHO NepemMellnBaT
UX COAEPXMMOe A/1s1 NONyUEHNst aHaIM3MPYEMOro pacTBopa.

D.6.5 Ecnu HepacTaopeHHble YacTuLbl NPOCMATPUBAIOTCS BU3yanbHO. TO AN UX YAaNeHus nnocnegyouieii o6pa-
60TKM BbIMOJTHAT NPOLEAYPbI, ONUCAHHbBIE B MPUIOXEHNN .

NMpumeyaHune — BeuwecTsa, cogepxalime yrnepog, naoxo OKUCAATCSA NPU UCNOb30BAHUN 3TOW METOAUKM,
Tak Kak pacTBOpeHue npo6bl NPOUCXOAUT NPU HU3KOM TemnepaType. HepacTaopeHHble COefUHeHus, codepxalyme yrne-
poJ. He OKa3blBAKT 3HAUYNTENLHOTO BMSHWUA Ha 3h(PEKTUBHOCTL METoAa aHannsa, No3TOMy Ha/mume BUAMMOTO ocafka
nocne pacTBopeHusi Npo6bl He 0653aTefNIbHO 03HaYaeT HEO6X0AMMOCTL NocneaytoLLel 06paboTKM.

D.6.6 PacTtBopbl aHanu3upytoTt a cootseTcteun ¢ MCO 15202-3.
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MpunoxeHune E
(o6sA3aTenbHoe)

PacTBOpeHue Npo6 B CMeCu CePHOI KUC/OThbI 1 Nepekncy BOAOPOAA
C NPUMEHeHMeM HarpeBa Ha 3/1eKTPUUECKO NanTke

E.1 O6nacTb NpUMeHeHus

E.1.1 HacTosiee npunoxeHne yctaHaBnneBaeT MeTOAMKY PACTBOPEHUSI MeTas/I0B, MeTaa/IoufoB 1 UX coefuHe-
HWI Npy HarpeBaHWM Ha NANTKE C UCMOb30BaHWEM CePHO KUCMOTbl M Nepeknucun Bogopoaa c obaBneHnem CoNAaHOM Knc-
NOTbI AN19 YCKOPEHUSI PACTBOPEHNSA HEKOTOPbIX 3/1EMEHTOB, COAepXalyuxca B npo6e.

E.1.2 MeTogunka pacTBopeHus npob, onucarnHas B (19]. aHanormyHa metoauke, NpUBEAEHHOI B HACTOALLEM NpUIo-
XeHun. HaumeHoBaHnA MeTasIoB U MeTan/IouAioB, 415 KOTOPbIX MPUMEHAI0T METOAVKY, ONUCaHHYI0 B HACTOSLWEM NpuIo-
XEHUU. BblAENEHbl HMWKE MOMYXUPHbIM WAN HabpaHbl 0OblYHbIM WpugTom (cMm. E.2.1). HaumeHoBaHUA MeTannos u
mMeTannonAos, 4718 KOTOPbIX OXuAaeTcs npuemnemas apekTBHOCTb PACTBOPEHNSA NPW NPUMEHEHWN AaHHO METOAVKN,
BblfleNIeHbl KypcnBoMm (cm. E.2.2).

ANIOMUHWIA Kagmwii CBUHel, CeneH mTaH
CypbMa Kanbuwii NinTnii Cepebpo YpaH
MbILWbsK Xpom Marnuit HaTpuii BaHapguii
Bepunnuii Ko6anbT MapraHely, CTpoHuuit NTTpuii
BucnyT Megab Monun6aeH Tennyp LinHK
Bop NHanii Hukenb Fannwii

Liesnii »Xeneso Kanwii Onoso

MpumeyvyaHune — MNpuBeAEHHbIN Bbille NnepeyeHb CPOPMUPOBAH C YHETOM NPUMEHUMOCTH METOAMKN PacTBo-
peHus Npo6, onMcaHHoIi B (35). M 3KCNEPTHOTO MHEHUS. KpOME TOro, NepeyeHb He IBNSIETCSA UCUYEPNbIBAIOLWMM, U METOAMKA
MOXET 0Ka3aTbCs 3(hheKTUBHOM’ N NS HEKOTOPBLIXAPYTMX METaNN0B U METANIONAOB, HE BK/TOUYEHHBIX B NepeYeHb.

HacTosiwunii ctaHfapT He NPUMEHSIIOT NpuU onpefeseHnn CoaepXaHus TPUOKCUAa Mblllbaka, Tak Kak ero napbl He
MOTyT 6bITb yNI0B/EHbI B cooTBeTCTBUM ¢ ICO 15202-1.

E.2 3dheKkTMBHOCTb METOAUKM pacTBOpPeHUs Npo6

E.2.1 MMonaratoT, 4To faHHas meToauka adhhekTBHA A5 BCEX COEAVHEHWNI MeTannoB 1 MeTan/IongoB, HaMeHo-
BaHWSA KOTOPbIX BblfeneHbl NONYXWPHbIM WpncToM. OAHAKO OHa He Bcerga adekTuBHa AN COeANHEHNIA MeTannos
nMeTannonfoB, HauMeHOBaHNSA KOTOPbIX HabpaHbl 06bIYHBIM LPUGITOM, TOITOMY B HEKOTOPbIX CAyYasx A4S NpUroTosne-
HVA aHaNM3npyemoro pactsopa MOXeT noTpebosaTbca 60nee ahdekTuBHaA meToAvka pacTBopeHus npo6. Ecnv npu
NCNONb30BaHUN AaHHO MEeTOAMKN UMEKTCH COMHEHNS OTHOCUTENIbHO NoslyyeHus Tpebyemoii cTeneHn nssneyeHuns, To
pekomeHAyeTCcsA NpoBepuTh ee 3t PEKTUBHOCTb NPV PACTBOPEHUN ONpeAensieMblX 3/1IEMEHTOB, COAEPXaLLMXCa B TBEPAbIX
yacTumuax aapo3os, KOTOpPble MOryT HaXO0AUTLCS B KOHTPOMpyeMoM Bo3gyxe (cM. 10.1).

E.2.2 MonaratoT, 4To laHHaA MeTOuKa [0CTaTOYHO 3D EKTUBHA A1 META/I/IOB U MEeTaslSIoONnA0B, HAMEHOBaHUSA
KOTOPbIX BblAE/IEHbI KYPCUBOM, HO pEKOMEHAYeTCA NPoBepUTh ee 3 PEeKTUBHOCTbL NPU PaCTBOPEHUN ONpeAensemMblx ane-
MEHTOB. COAepXaLlnxca B TBEPAbIX YaCTMLAaX a3p030/14, NPUCYTCTBYIOLNX B KOHTPO/IMPYyeMOM Bo3gyxe (cm. 10 1).

E.2.3 [laHHaa meTofuka pacTBopeHus He ahhekTnBHa ANA CUINKATOB, B COCTAB KOTOPbIX BXOAAT onpefensemMble
anemeHTbI. [po6bI, cogepxalyme 3HaynTebHOe KOIMYECTBO CU/IMKATOB, PEKOMEHAYETCSA PacTBOPATh C CMO/Ib30BAHNEM
hTOPNCTOBOAOPOAHON KNCNOTHI.

E.2.4 MHorvne coegunHeHus, Hanpumep okcuabl (Takme kak Cr203). 06pasytoT N0THO ynakoBaHHY Kpuctannumuec-
Kyl CTPYKTYpPY LUNUHENN UAW pyTWUAa U ABAAIOTCA CTOWKMMU NO OTHOLLIEHUIO K KUCoTe. [laHHass MeToAnka pacTBOpPeHUs
npo6bl He adhhekTUBHA AN NOA0BHbLIX COeAUHEHWI, TO3TOMY NPV BEPOATHOCTM UX 06HaPYXEHNA peKOMeHAyeTCA NCNOoMb-
30BaThb Apyryto 6onee apPeKTVBHYIO METOANKY.

E.2.5 HekoTopble MeTan/bl, Hanpumep 6apuii, kKanbLmnil n CBUHEL, 06pa3yoT HepacTBOPUMbIE UM ManopacTBOpPU-
Mble cynbgaThl. [JlobaBneHne CoNAHON KNCNOTbl YyCKOpSeT NpoLecc pacTBOPEHUs COeANHEHWNIE HEKOTOPbIX U3 3TUX MeTas-
NI0B. Hanpumep CBUHLA, O[HaKO BEPOATHOCTb 06pa3oBaHWsA HepacTBOPUMbIX WAW ManopacTBOPMMbIX Cy/bgaTos
Heo06xo4MMO yunTbiBaTb NpY BbIGOPE METOANKM pacTBOPeEHUS NPo6.

E.2.6 o pe3ynbratam mexnabopaTopHbIX CPABHUTENbHbIX UCTbITaHWI (CM. (34)) faHHas MeTofMKa pacTBOPeHUs
npo6 6bln1a npu3HaHa apeKTUBHON NS paja MeTassioB u MeTan1onoB, COAEPXaLlnXcs B aapo30/ax, 06pasyoLmxcs
npv cBapke u nalike, a Takke B npo6ax reosI0rM4eckoi noiau.
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E.3 OCHOBHbI€ MO/10XeHUA

E.3.1 ®unbTp ¢ Npo6oii NepeHOCAT B MEH3YpKy, 06aBNAIOT 2 M1 CEPHOI KNCNOTbI (pa36aBfieHHoN B 06beMHOM
OoTHoweHUn 1:1) M HECKOIbKO Kanesib Nepekncn BoA0OPOoAa, a 3aTem NojorpesatoT Ha nanTke. CuntalT, 4TO Nepeknch BOj0-
poja 1 Boja NOMIHOCTbIO BbiNapPeHbl, ECNIN NOABUAUCH NOTHbIE 6esible Napbl TPMOKCHAA Cepbl.

E.3.2 [latoT pacTBopy Npobbl OCTbITb N [06aBAAOT 5 M CONAHON KNCNOTbI. 3aTeM ero CHoBa HarpesaloT 0 Temne-
paTypbl, 6113K0I K TemnepaType KuneHus, AN yCKOPEHNsA pacTBOPEHNSA HEKOTOPbIX 3/IEMEHTOB, CoAepXKalLuxcs B npobe.

E.3.3 [aioT pactBopy Npo6bl OKOHYaTE/IbHO OCThITh I pa3baBasatoT ero 25 Ma BoAbl 47151 NOSTYUYEeHNS aHanM3npyemo-
ro pactsopa.

E.4 PeakTuBbl

E.4.1 Bopga BcooTBeTCcTBMMU C 7.1.

E.4.2 ConsaHas kucnota (HCI). KOHUeHTpUpoBaHHas, B cooTBeTcTBUN ¢ C.4.2.

E.4.3 Mepeknck Bogopoaa (H20 2), c maccoBoii gonei wM  * 30 %.

MaccoBas KOHLeHTpaLuns onpegensaeMbix MeTaa 0B U MeTa/IonA0B B Nepekncy BOLOPOAa He fOo/HKHA NpeBblllaTh
0.1 Mkr mn*L

MNPEAYNPEXAEHWNE — lMepekncb Bogopoaa ABNSAETCHA e4KUM KOPPO3UOHHbIM COeANHEHNEM, NPOABNSAIO-
LWMM CBOWCTBa CUAbHOro okncnautens. CnegyeT nsberaTb ee nonagaHus Ha Koxy 1 B rnasa. MNpu paboTe c nepe-
KNCbIO BOAOPOAa HEOOXOA4MMO MCMONb30BaTb CpeAcTBa MHAMBUAYANBbHOM 3awuTbl (B TOM Yncne nogxogsuine
nepyaTtku, 3alMTHYO MacKy Uan O4Ku).

E.4.4 CepHas kncnota (H2S04). KOHLeHTpMpoBaHHas. p,jSQ< »1.84 r-mn*1, ¢ maccosoii goneit * MK »98%.
MaccoBasi KOHLEeHTpauumsa onpefensieMblx MeTan0B U MeTanouaoB B CEPHOW KMCMOTe He Jo/hkHA NpeBbiwaTh
0.1 Mmkrmn'l

MNPEAYNPEXOEHWNE — KoHueHTpMpOBaHHaA cepHas KUcnoTa ABNSeTCH e4KUM KOPPO3UOHHbIM COefuHe-
HUEM U Bbi3blBaeT cepbe3Hble oxoru. Cnegyet nsberatb nonagaHns aToli KUCNOTbI Ha KOXY W B rnasa. Mpu paboTte
C KOHLUEHTPUPOBAaHHOW nan pa3baB/ieHHOW CepHOl KMCoTol cnefyeT NCcnonb3oBaTb CpeAcTBa MHAMBUAYa b-
HOW 3aWnThl (Hanpumep, NOAXOASALLIME NepyaTKu, 3alUTHYO Macky). Mapbl, o6pa3ylolnecs Npu HarpeBaHUn cep-
HOW KNCNOThI, BbI3bIBAOT pasgpaxeHne CAM3ncTbix 060n04ek. NMoaTomMy pacTBopeHue Npobbl B CepHOI KucioTe
NnpoBOASAT B BbITSXHOM Wwkady. C 0co60i OCTOPOXHOCTbIO pa36aB/IAOT CEPHYIO KMCOTY BOAOM, T. K. 3TOT NpO-
Lecc conpoBoXAaeTcsl BblfeneHneM 3HaYnTeIbHOro KonimyecTBa Tenna. He o6aBnstoT BoAy K CepHOli KucnoTe,
TaK Kak npu aToM npoucxoguTt 6ypHas peakuyusi. CMecun cepHOW KNCOThl 1 BOAbI NPUrOTOBASAIOT NyTem gob6asne-
HUS CEPHOI KNCNOThI K BOJeE.

E.4.5 CepHas kucnota, pasbasneHHas B06beMHOM OTHOWweHun 11.

OCTOPOXHO 1 MeA/IEHHO HaunHalT [06aBnATb 250 M1 KOHLEHTPUPOBAHHOW CepHOI KucnoTel (cMm. E.4.4)k250 mn
BoAbl (CM. E.4.1) BOYTbINb U3 nonunponuneHa sMectumoctbio 11 (E.5.3). Jo6aBnsa0T KNCNOTY He6GoNbWMMY nopumnamu. B
npomexyTkax mexay AobasneHnsamMu cogepxumoe 6yTolan B36aNTbiBalOT A1 NepeMelumBaHnsa 1 NoACTaBASIOT ee Nog
CTPYIO XONOAHON BOAbl. He gonyckaloT nonagaHus BoAbl U3 KpaHa O6yTbi/lb BO M3bexaHue 3arpsisHeHus, He gonyckawT
KMNEHUsi COAEPXUMOro 6yTbinn. Mo OKoHYaHUN f06aBNEHUS KOHLLEHTPUPOBAHHOI CepHOI KUCNOTbI coagepXxnmoe 6yTbian
B36aNTbiBAOT BpaljaTeibHbIMU ABMKEHUAMN ANA NepemellnBaHus, AalT 6yTbiM OCTbITh 40 KOMHATHOI TeMneparypsl,
3aKpbIBaT HABUHYMBAIOLLECS KPbILWKOV 1 TWaTelbHO NepemMeLlnBatoT CogepXnmoe.

E.5 NNabopaTopHoe o60pynoBaHue

Vcnonb3yoT 06b14HOE NabopaTopHoe 060pyAOBaHME W. B YACTHOCTK, cneaytollee.

E.5.1 OpHopa3soBble nepyaTky B COOTBETCTBUM C 8.1.

E.5.2 CreknsHHasa nocyga B COOTBETCTBUM C 8.2.

E.5.2.1 MeH3ypky# BMECTUMOCTbIO 50 M.

E.5.2.2 MepHble KoN6bl C 04HOW METKO BMECTUMOCTbI0 25 M.

E.5.3 6yTbiNb U3 NOAUMNPONUIEHA B COOTBETCTBUM C 8.5.

MOXHO UCnonb30BaTh 6YTbISIM U3 APYTUX MOIMMEPHBIX MaTepuassos Npu ycaoBUM NX NPUroAHOCTY B COOTBETCTBYIO-
e o6nacTt npuMeHeHus (cm. E.4.5).

E.5.4 TMuHueTbl BcooTBeTCTBUM C 8.3.

E.5.5 MepHble ycTpoiicTBa, NpuBOANMbIE aAeiiCTBIE NOPLUHEM, BCOOTBETCTBUM C 8.4. UCNONb3yeMble ANS [,031PO-
BaHuA kucnor (cm. E.6.2 M E.6.5).

E.5.6 Mnutka B cootBeTcTBMM ¢ C.5.6.

NMpumevyaHune — VHoraa y NAMToK ¢ perynmpyemoii Temnepartypoii HabniogaeTcsa HepaBHOMEPHbIA Harpes, U
TeMneparypa pas/iMyHbiX y4acTKOB NOBEPXHOCTU NJIUTOK C 6OMNbLUION NOW AL NOBEPXHOCTU MOXET 3HAUUTENIbHO pas3nu-
yatbes. MoaToMy Nepes UCnosb30BaHUEM PEKOMEHAYETCS NPOBEPUTL NIUTKY B PpAGOUYEM pexXuMe.
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E.6 MeToguka

MpunmeyvaHwne — lNpu NoAroToBke np06 BO 136€eXaHne BHeCeHNs BO3MOXHOro 3arpAs3HeHnsa C pyK 1 Ux 3aWntbl

OT KOHTaKTa C TOKCUYHbIMU U E4KAMU KOPPO3UOHHBIMU BELLECTBAMU PEKOMEHAYETCS HaAeBaTb OfHOPA30Bble NepyaTku
(E 5.1).

E.6.1 OTKpbIBalOT KOHTEWHEPbI ANA TPAHCNOPTUPOBaHNA (PUNBLTPOB, KAPTPUAXMN MU NPOBOOTEOPHUKN U YNCTbIM
NUHLETOM C nsockummn ry6kamu (E.5.4) nepeHocaT kaxAapli (uAbTP B OTAENbHYI0O MapkMpOBaHHYI MEH3ypKy BMeCTu-
MocTblo 50 mn (cm. E.5.2.1). BTy e npouenypy NOBTOPAT AN15 PUNLTPOB C XONOCTbIMU Npo6amu.

E.6.2 B kaxayto MeH3ypky A06aBnsil0T 2 M/ CEpPHON KUCNOTbl, pa3baBneHHOn B 06beMHOM OTHOweHun 1.1
(cm. E.4.5). Heckonbko kanenb nepekucn sogopoga (cM. E.4.3) n HakpbiBalOT MEH3YPKM 4acoBbIM cTek/ioM. Ecnv TBepable
YacTuLbl, OCEBLUME HA BHYTPEHHEN NOBEPXHOCTM NPMMEHAEMOro Npo600TOOPHMKA MK KapTpraXa, CHMTalOT YacTblo Npo-
6bl (cM. 10.3). TO NPUMEHAIOT NOAXOAALLYI0 NPOLeAYypY ANA yYeTa 3TUX YacTul, npu aHanuse. lonoNHNTEIbHbIE PEKOMEH-
Jauun npvBefeHbl B NPUI0XeHUN J.

E.6.3 MeH3ypku HarpeBatT Ha NUTKe c TemnepaTypoli paboyeii NOBEPXHOCTN NpM6AM3NTENbHO 140 “C B BbITSIX-
HOM LuKady B TeyeHne npuéan3nTensHo 10 MuH.

E.6.4 TemnepaTtypy NOBepXHOCTW NAUTKM yBenuumsaloT Ao 200 "C. NpuoTKpbIBAIOT YacoBble cTekna (4acTU4yHO
OTKpPbIBAKT MEH3YPKM) N MPOAO/KAOT HarpeBaTb, MOka He NOABATCS NIOTHble 6e/ible Napbl TPUOKCMAA CePbl N HE OCTaHeT-
€A Npu6Nn3nTenbHoO 1 mMn knucnotbl. ECcin pacTBop NOTEMHeN, TO OCTOPOXHO Mo Kansie fo06aBnsoT nepekucb Bogopoaa
(cm. E.4.3). noka pacTBOp He cTaHeT 6ecLUBeTHbIM WU 6/1e 4HO-KENTbIM.

MEPbl BE3OMNMACHOCTW — Ecnn nepekucb Bogopoaa A06aBnsATb CAUWKOM 6bICTPO, TO MOFYT NOSABUTLCSA
6pbI3rn.

E.6.5 CH/MMAIOT MEH3YPKM C NJINTKN U 4a0T UM OCTbITb. 3aTEM B KaXAYl0 MEH3YPKY MeAJ/IEHHO M OCTOPOXHO f06aB-
NS0T 5 M consiHoi kucnoTebl (cMm. E.4.2) 1 OMbIBalOT BHYTPEHHIOK MOBEPXHOCTb KaXA0W MEH3YpKu He6GONbLIMM KOMU-
yecTBOM BoAbl (cM. E.4.1).

MEPbl BE3OMACHOCTW/ — Ecnu B elle ropsyylo CEPHYI KUC/IOTY CAULWIKOM 6bICTPO A06aB/MSATb COMSAHYHO
KUCMOTY, TO MOTYT NOSIBUTLCS GPbI3Ii.

E.6.6 YMeHblwaloT TemnepaTtypy noBepxHOCTV NanTku Ao 140 ‘C. cHoBa nomMeLLaloT MEH3YPKM Ha NINTKY U Harpesa-
10T pacTBOpPbI NPO6 [0 TemnepaTypbl, 613KONM K TeMNepaType kKuneHus. 3aTeM CHUMalT MEH3YPKW C NNTKW 1 CHOBa AatoT
UM OCTbITb.

E.6.7 Ecnu HepacTBOpeHHble YacTuLbl TPOCMaTPMBaOTCS BU3yasibHO ,TO ANS UXyAaneHns n nocnegyouleii obpa-
60TKWN BbINOTHAIOT NPOLeAypPbl, ONUCaHHbIE B MPUIOXEHUN I.

MpumeyaHue — MpUCyTCTBME BUAMMOTO OCafka He 0653aTe/IbHO O3HAa4YaeT Heo6X0AUMOCTbL noc/edytoulei
o6paboTku. Mepes TeM Kak NPUHSATbL PELUEHWe O HeoGXOAMMOCTU AanbHelwwnx AeicTBUi, cnegyeT ydecTb NpuUpoay
yacTuL, COAEPXaLLMXCA B KOHTPOSIMPYEMOM BO3AYXe, & TakKe OrpaHNYeHusi IPUMEHNMOCTI METOAUKA PpacTBOPeHUs Npo6
(cm. E.2.3. E.2.4 W E.2.5).

E.6.8 TwaTeNbHO OMbIBAIOT YacOBOE CTEK/I0 U BHYTPEHHIOW NMOBEPXHOCTb KaXA0oW MeH3ypku Bogoi (cm. E.4.1) n
KO/TIMYeCTBEHHO NEPEHOCAT pacTBOp B OTAENbHYI0 MapkMpoBaHHY0 MepHyilo kKonby BMecTumocTbio 25 ma (cm. E.5.2.2).
Pa36aBnsoT pacTBOp BOAON 0 METKM, 3aKpbiBaOT KOM6Y M TWaTeNbHO NepeMeLLnBaloT ee cogepxnMoe A1 NosyYeHus
aHannsnpyemoro pacteopa.

E.6.9 PacTBOpbl aHann3npyT B cooTBeTCcTBMY € ICO 15202-3.
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Mpunoxenne F
(o6sA3aTenbHoe)

PacTtBopeHue ﬂp06 B CMecu a30THOI n Xl'IOpHOI7I KNCNOT C NpuMeHeHNeM Harpesa
Ha Sl'leKTpVIHECKOVI nanTKe

F.1 O6nactb NnpuMeHeHuns

F.1.1 HacTosiwee npuioxeHne yctaHaBnBaeT METOANKY PACTBOPEHUSA MeTaINI0B, MeTaINIONA0B U UX coeauHe-
HWIi BCMeCK a30THO 1 X/IOPHO KUCNOT C NPUMEHeHeM Harpesa Ha nanTke. CONAHY0 KUCNOTY 406aBNAOT AN YCKOPEHUs
pacTBOpPEHNS HEKOTOPbIX 3/IEMEHTOB, COAepXaluxcs B npobe.

MpumeyaHnune — Ecnn aHanusupyemblii pacTeop 6bi1 NPUroTOB/EH NO MeTOAVKe, ycTaHOBNEHHON B (11) ¢ fo-
6aBfieHVeM B NPoGYy COMAAHON KUCNOTbI, TO Npy aHanude metofgom MC-UCI moryT HabnaaTbca n3o6apHble 1 NoanaTom-
Hble HaNoXeHns. B nofo6HbIX CyvYasax MOXHO NMPUMEHSATb COMAHYI0 KUCNOTY, TONIbKO €CIM aHanuTuyeckuii npubop ans
MC-UCI cHaGXeH CTO/IKHOBUTE/IbHON UM pPeakLMOHHOW auelikoid.

F.1.2 MeToavka pacTBOpeHus npob, onucaHHas B (36). aHanormyHa MmeTogmnke, NpMBeAEHHON B HACTOALLEM NPUIIO-
XeHun. HanmeHoBaHMsA MeTann0B 1 MeTanI0MAoB, AN KOTOPbIX NPUMEHSIOT 3Ty METOAUKY PACTBOPEHUS NPO6 1 AN KOTO-
pbIX OHa sBNsfeTca 3MEKTUBHON, BblAENEHbl HWXKE MNOMYXWPHbIM WAKN HabpaHbl 06bIYHbIM wWpudTOoM (cm. F.2.1).
HanmeHoBaH/A MeTanioB 1 MeTas/Ion[os, A1 KOTOPbIX OXuaaetTca npuemsnemas 3pMEKTUBHOCTbL PAaCTBOPEHNUA Npu
npuMeHeHNAaHHOW MeTOANKN, BblAeneHbl Kypcusom (cm. F.2.2).

AnOMUHNI Xpom MarHwuii CeneH BO/Ibppam
Cypbma Ko6anbTt MapraHew, Cepebpo BaHaguit
MblWwbAK Meab MonubaeH CTpoHuunii NTTpnii
Bapwii NHpwnii Hukenb Tennyp LInHK
Bepunnuii XKeneso doctop Tannui LinpkoHnit
Kagmuii CBUHeL, MnaTtnHa Onoso

Kanbuni Nutnii Kanwuii TuTaH

NMpumeyvyaHue — MpuBELEHHbIN Bbllle NepeyeHb CHOPMUPOBAH C YYEeTOM NPUMEHNMOCTU METOAWKU PacTBO-
peHus nNpo6, onucaHHoii B (36). MIKCNEPTHOTO MHEHUS. KpoMe TOro, NepeyeHb He SIB/ISIETCS UCUEPMbIBAOLWUM, M METOANKA
MOXET oKa3aThbCsi IPPEKTUBHONM 1 4N HEKOTOPLIX APYTMX META/I0B ¥ METANI0U0B, HE BK/IKOUEHHbIX B NepeyeHb.

HacTosAwwuii ctaHAapT He NPUMEHSIOT NpW onpeAesieHnn CoaepXaHna TPUOKCMAA Mblllbsika, Tak Kak ero napbl He
MOTYT 6bITb YN0B/IEHbI B cOOTBeTCTBMM ¢ MICO 15202-1.

F.2 3 dekTMBHOCTL METOANKN pacTBOpPeHUs Npob

F.2.1 MMonaratoT, 4TO faHHas meToAvka achekTMBHA 419 BCeX COeANHEHWNI MeTan0B U MeTan/Iong0B, HAUMEHO-
BaHWS KOTOPbIX BblAeNeHbl NOMYXUPHbIM WpUdTOM. OfHaKo oHa He Bcerga adekTuBHa ANA coefuHeHuli MeTannos
1 MeTannona0B, HAMMEHOBaHNSA KOTOPbIX HabpaHbl 06bIYHBIM WPUTOM, MOITOMY B HEKOTOPbIX CAIyHYasx 4718 NpUrotosne-
HUS1 aHaNn3MpyemMoro pacrtsopa MoxXeT notpebosatbcs 60see adhekTBHas MeToAmnKka pacTsopeHms npob. Ecnu npu
MNCNOMb30BaHNMN faHHOV MEeTOANKN UMEKTCA COMHEHNS OTHOCUTE/IbHO MOMyYeHNs TpebyeMoil cTeneHn n3BnevyeHus, 1o
pekomMeHayeTCs NPoBepPUTb ee I PEKTUBHOCTL NPV PACTBOPEHUN ONPeAeNsAeMblX 3/1IEMEHTOB, COAEPXaLLNXCA B TBEPAbIX
yacTuuax aapo3osis, KoTopbie MOryT HaxoANTbCSA B KOHTPOMpyeMoMm Bo3gyxe (cm. 10.1).

F.2.2 MonaratoT, 4TO flaHHasA MeToAMKa AOCTATOYHO 3 (PeKTUBHA A1 METas/I0B U MeTas1/IoN0B, HAaMMEHOBaHUSA
KOTOPbIX BblA€NEHbl KYPCMBOM, HO PEKOMEHAYeTCA NPOBepUTbL ee 3D HEKTUBHOCTL MPX PacTBOPEHMM onpeAenseMblx ane-
MEHTOB. COZlepXallnxca B TBEPbIX YacTULLAaX a3p030/15, NPUCYTCTBYIOLWNX B KOHTPOIMPYyeMOM Bo3ayxe (cm. 10.1).

F.2.3 [JlaHHas meToAuKa pacTBopeHus He achhekTMBHA A1 CUIMKATOB, B COCTaB KOTOPbIX BXOAAT onpejensembie
3nemMeHTbl. OlHaKO OHa MOXeT 6bITb MOAM(ULMPOBaHA f06aBNeHNEM (DTOPUCTOBOAOPOAHON KUCNOThI (M. F.6.3. npume-
YyaHue). 4To peKkomeHayeTcs 4N Npo6, cogepXalinx 3HaunTelbHOe KOSIMYeCTBO CUINKATOB.

F.2.4 MHorve coefuHeHus, Hanpumep okcuabl (Takne kak Cr20 3). 06pasytoT N10THO yNakoBaHHY0 KpucTananyec-
Kyl CTPYKTYpPY LUNVHENWN UAW pyTUIa U ABAAIOTCA CTOMKMMYW NO OTHOLLEHWIO K KucnoTe. [laHHasa meToAnka pacTBOpeHus
npo6bl He achhekTMBHA AN NOAO0GHBIX COEANHEHNIA, MO3TOMY NPV BEPOATHOCTM UX 0GHAPYXXEHUSI PEKOMEHAYETCS UCMNOJIb-
30BaTh Apyryto 60nee ahPeKTUBHYIO METOANKY.

F.2.5 Tpu cunbHOM HarpeBaHWUW B NPUCYTCTBUM X/TOPHOM KUC/IOTbI XPOM OKUCNAETCS A0 LECTUBA/IEHTHOrO COCTOS-
HUA. MpyaTom, ecim pacTBop NPo6bl COAEPXUT X10PUAbI 1 HE MPUHUMAIOTCS MepPbl N0 BOCCTAHOB/IEHWIO XpOMa NepPeKnChIo
Bogopoga (cm. F.6.5). cogepxaHne xpoma MOXeT 6bITb 3aHUXEHO U3-3a 06pa3oBaHNsA XJI0PUCTOro XpomMuna (X1opaHrng-
puga xpomoBoii kncnotbl Cr020 2). MoaToMy He cnefyeT NPUMEHATb CONSAHYIO KNCNOTY, €CAN Npu onpejeneHnn xpoma
[AN5 pacTBOPEHUst NPOObI MCNOMb3YIOT X/IOPHYIO KNCOTY.
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F.2.6 B cooTBeTCTBMM CAAHHOW METOAMKONM COMSHYI0 KMCNOTY WCMOMb3YIT AA: YCKOPEHUss pacTBOpeHus psga
MeTas10B U MeTanonaoB, Takux kak. Hanpumep. Aa. Pb. Sb. Se, Te. oTaenbHble coegnHEHNS KOTOPbIX N10X0 PacTBOPU-
Mbl B @30THOI U X/IOPHO KncnoTax u (nu) gna ctabunnsanmm pacTBOpoB onpegensiemMbix aeMeHToB (cM (25)). Takxe ee
MCMNONb3YT 419 pacTBOPeHNs Npob, cogepxallnx B 3HaUnTeNbHoM konuyectse Al n Fe (cm. 126)).

F.2.7 Mo pe3ynbTatam Mexn1abopaTopHbIX CPaBHUTESbHbIX CMbITaHWi (CM. (34)) AaHHaA MeTofMKa pacTBOPeHUs
npo6 6blna npu3HaHa apeKTUBHON ANs paja MeTanIoB U MeTannonoB, COAEPXaLLNXCS B a3p030/1aX, 06pasyoLnxcs
npu cBapke un nalike, a Takke B Npo6ax reonormMyeckoi nbiau.

F.3 OCHOBHbIE NOMOXEHUA

NMpumeyvyaHue — [laHHas MeToAMKa pacTBOPEHUSt NPO6 OCHOBaHA Ha aHaNOrMYHON MeToAuKe, NpUBeLeHHON B
(36). OgHako oHa 6blna MoguduLMpoBaHa gobaBneHeM Nepekncn BOAOPOAA W COMSHONM KNCNOTbl B COOTBETCTBUM C (35).

F.3.1 ®unbTp ¢ Npoboii NepeHoCAT B MeH3YpPKY, A06aBNAT 5 M1 a30THON KUCNOTbI, pa3baB/ieHHOW B 06beMHOM
OTHOLWeEeHNM 1:1. 1 1 M XSIOPHON KNCNOThI, 3aTEM HarpeBaloT Ha NAuTke. CUMTAIOT, YTO a30THAA KMC/OTa NOMHOCTbLIO BbiNa-
peHa, ecny NOSABUANCH MNOTHbIE 6e/ble Napbl XTIOPHOM KUCAOTbI.

F.3.2 Ecnu TpebyeTca onpefennTb cogepxaHue xpoma, pacTBopy Nnpobbl gakT OCTbiTh, 3aTeM Ao06aBnatoT 1 mn
nepekuncy BoOA0opoJa A1 BOCCTAHOB/IEHUS XpOMa [0 TPEXBA/TIEHTHOrO COCTOAHNA. PacTBop npobbl CHOBa HarpesatoT ANs
yAaneHus nepekucu Bogopoga.

F.3.3 [atoT pacTBopy npo6bl OCTbITb 1 406aBASAT 5 M/ CONAHO KNCNOThI. 3aTEM ero CHoBa HarpeBaloT [0 Temne-
paTypbl. 6/1M3K0i K TemMnepaTtype KUneHus, AN yCKOPEHUs pacTBOPEHNS HEKOTOPbIX 3/IEMEHTOB, CoAepXalluxcst Bnpobe.

F.3.4 [atoT pacTBopy npobbl OCTbITb M pa3baBnsatoT ero 25 Mn BoAb! 415 NOSYyYEHUA aHaIN3npyemMoro pacTeopa.

F.4 PeakTuBbl

F.4.1 Bopa scootBeTcTBUK C 7.1.
F.4.2 ConsaHasa kucnota (HCI). KOHLeHTpupoBaHHas, B cooTBeTcTBUN € C.4.2.

F.4.3 Mepekucb Bogopoga (H20 2), c maccoBoii fonei 30 %. B cooTBeTCTBUM C E.4.3.
F.4.4 AsoTtHas kucnota (HNO3). KOHLEHTPMPOBaHHAsA, B COOTBETCTBUM C 7.2.
F.4.5 XnopHas kucnota (HC104), p,jSOj * 1.67 r Mmn-1, ¢ MmaccoBoii fonei * 70 %.

MaccoBas KOHLEeHTpauusi onpefensemblXx MeTanoB U MeTan/loufoB B KWC/MOTe He A0/MKHA npeBblwaTb
0,1 mkr mn-\

MpumeyvyaHne — [lns Nofy4yeHUs COOTBETCTBYIOLLEIO npesena o6HapyXeHns HEKOTOPbIX MeTasioB U MeTas-
NONA0B MOXET NOTPe6oBATLCA X/I0PHAas KUCN0Ta 60/1ee BbICOKON YACTOTHI.

NMPEAYMNPEXAEHNE — XnopHas KUc/ioTa sB/ASAETCA e4KUM KOPPO3UOHHbLIM COefiMHEHUEM, MPOABAIOWNM
CBOICTBa CU/IbHOTO OKMCAUTENSA, a ee Napbl BbI3biBAOT pasjpaxeHue cAnsnctbix obosnouvek. Cnegyet nsberatb
nonagaHuns aToli KNCNOTbI Ha KOXY U B rna3a, a Takke BAblxaHMsA ee napoB. [Mpu pa6oTe C KOHLEHTPUPOBaHHO nnn
pa36aBfeHHOW X/IOPHOWM KMCMOTOM MCNONb3YIOT CpeAcTBa MHAMBUAYa/IbHOW 3alWuThl (B TOM yucie noaxogslue
nepyaTku, 3alMTHYIO Macky UM 04ku), a pacTBopeHue Npobbl B X/IOPHOW KMCOTe cnefyeT NPOBOAUTL B BbITAX-
HOM LKadyy C razooumncTuTenem, npegHasHaueHHbIM 4/ UICNO/Ib30BaHNA XJI0PHOI KMCNoTbl. Bonee nogpo6HoO me-
pbl 6€30MacHOCTN PACCMOTPEHbI B MPUIOXEHUN A.

F.5 NabopaTtopHoe o6opynoBaHue

MNcnonb3yloT 06bluHOe nabopaTtopHoe 060pyj0BaHe 1. B YaCTHOCTW, CejytoLlee.

F.5.1 OpHopa3oBble NepyaTkn B COOTBETCTBUM C 8.1.

F.5.2 CreknaHHas nocyfa B COOTBETCTBUM C 8.2.

F.5.2.1 MeH3ypku BMeCTUMOCTbI0 50 M.

F.5.2.2 MepHble Konb6bl C OAHON METKOV BMECTUMOCTbIO 25 M.

F.5.3 TMuHUeTbl BCOOTBETCTBMY C 8.3.

F.5.4 MepHble ycTpoiicTBa, NPMBOAUMbIE B leiCTBME NOPLUHEM, BCOOTBETCTBUM C 8.4. UCNO/Nb3yeMble A5 03UNPO-
BaHuA kucnot (cm. F.6.2, F.6.3. F.6.5 n F.6.6).

F.5.5 Mnutka BcooTBeTcTBUYM C C.5.6 (NpnnoxeHne C).

MpumeuyaHue — VHorga y NauToK ¢ perynupyeMoit Temneparypoii Ha6ntogaeTcs HepaBHOMEpHbI Harpes, U1
TeMmneparypa pas/iiHbIX YYacTKOB NOBEPXHOCTY MJMTOK C 60/IbLUOI M0 aAbLI0 MOBEPXHOCTY MOXET 3HAUNTELHO pas/in-
uatbcs. MoaToMy nepef UCNONb30BaHNEM PEKOMEHAYETCSA MPOBEPUTL NINTKY B paboyem pexume.

F.6 MeToguka

MpumeyaHue — MNpuNoAroToBKE NPO6 BO N36EXAHNE BHECEHUSI BO3MOXHOIO 3arpsi3HEHUS C PyK U UX 3aL4UThbl
OT KOHTaKTa C TOKCUYHBIMU U €KMW KOPPO3UOHHBIMU BelLecTBaMy PekOMeHAyeTCs HajeBaTb OfHOPa3OoBble nepyaTku
(F.5.1),

F.6.1 OTKpbIBalOT KOHTEHEPbI 419 TPAHCNOPTMPOBAHUS (PUNBLTPOB, KAPTPULAXKMN UM NPOBOOTEOPHUKN U YNCTbIM
NVHLETOM C NJI0CKUMMN rybkamu (cm. F.5.3) nepeHOoCAT kaxAbllii (OUAbTP B OTAENbHYI0O MapKMPOBaHHY MeH3YpKy BMeCTu-
MocTblo 50 M (cM. F.5.2.1). 3Ty xe npoueaypy NoBTOPAOT 47158 PUIBTPOB C XO/I0CTbIMU Npob6amu.
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F.6.2 B kaxAaylo MeH3ypKy A06aBnatoT 5 Ma a3oTHOW KMCNOTbl (CM. F.4.4) 1 HakpbiBalOT MEH3YPKM YaCOBbIM CTeEK-
nom. Ecnu TBepble YacTulbl, OCeBLUWE HA BHYTPEHHel NOBEPXHOCTW MPUMEHAEMOro Npo60oo0TOHOPHMKA UK KapTpuaxa
CUMTaloT YacTblo Npo6bbl (CM. 10.3). TO NPUMEHSIOT NOAXOAALLYI0 NpoLeypy 415 yyeTa aTux yacTul, npu aHanuse. flonon-
HUTeNIbHble peKkoMeHAauun npusegeHsl B MpunoxexHunn J.

F.6.3 MeH3ypku HarpeBatoT Ha NIMTKe C TemMnepaTtypoil paboyeli noBepxHoCcTn NpnbansmnTenbHo 140 *C B TeyeHne
npuénun3nTenbHo 10 MUH. 3aTeM NPUOTKPbLIBAKOT YAaCOBble CTeKNa (YaCTUUYHO OTKPbIBAIOT MEH3YPKMN) 1 OCTOPOXHO f06aB-
NAT 1 M X10pHON kncnoTsl (M. F.4.5). TemnepaTypy NOBEPXHOCTU MIMTKM NOBbIWaT A0 175 ‘C n npogonxawT Harpe-
BaTb. MOKa B MEH3ypke He NOSABATCS M/IOTHble Gesible napbl X/IOPHOW KMCNOTbl U He ocTaHeTcs Npu6anM3nTensHo 1 mn
KncnoTbl. Ecv pacTBOp NOTEMHe N, TO OCTOPOXHO Mo Kanse 06aBna0TasoTHy0 KucnoTy (cMm. F.4.4). noka pacTBop He cTa-
HeT 6ecuBeTHbIM UM 61efHO-XKENTbIM.

MEPbI BE3OMNMACHOCTWN — Ecnun a3oTHYI KUCMOTy A06aBnsATb CAUWKOM 6bICTPO, TO MOryT MOSABUTLCA
6pbI3ru.

NMpumeyvyaHue — EcnvnonarawT, 4TO B KOHTPONIMPYEMOM BO3AYXE COAEPXKUTCSA 3HAYNTENbHOE KONINYECTBO CU-
JINKATOB. TO AN1A YCKOPEHUS UX PACTBOPEHUS OAHOBPEMEHHO C X/I0PHOI KUCNOTOM A06aBASOT 1 M (PTOPUCTOBOAOPOAHOM
KMCNoTbl. OfHAKO NPU 3TOM CneayeT UCNOo/b30BaTbh MEH3YPKU, KPbILLKX U T. M. U3 NIACTHKA, CTONKOro NO OTHOLLEHUIO K (pTO-
PUCTOBOAOPOAHOI KUCI0TE, HANPUMEpP M3 ITOPYrIePOAHOTO MOUMEPa, Takoro kak MT®3.

F.6.4 T10NHOCTbIO HAKPbIBAKOT MEH3YPKM HYACOBLIMU CTEKNAMW U MPOAO/IXKAIOT HarpeeaTh B TeueHne 1 MuH. CHuma-
10T MEH3YpPKM C NINTKN U 4al0T UM OCTbITb.

F.6.5 lMpuonpeaeneHun cogepxaHns xpoma B Kaxaylo MeH3ypKy f06aBnatoT 1 mn nepekucu sogopoga (cm. F.4.3)
N OCTaBASIIOT Ha HECKO/IbKO MWHYT [/1A 3aBepLlleHUsi BOCCTAHOB/IEHUS XpoMa [0 TPeXBa/NeHTHOro COCTOSHUS. 3areM
yMeHbLIalT TemnepaTypy NoBepXHOCTU NANTKM A0 140 *C. MeH3ypKu CHOBA MOMELLaloT Ha NANTKY U OCTOPOXHO KUNATAT B
TeyeHne 1MVH ANA yaaneHus nepekncy Bogoposa. 3atemMm CHUMaT MEH3YpPKU C NINTKM U 4aloT UM OCTbITb.

F.6.6 B kaxaylo MeH3ypKy Mef/leHHO N OCTOPOXHO 406aBAA0T 5MA CONAHON KUCNOThI (CM. F.4.2) 1 OMbIBAIOT BHYT-
PEHHIO MOBEPXHOCTb KaXK 0N MEH3YpK/N HEGO/bLIMM KO/TIMYeCTBOM BOAb! (CM. F.4.1).

MEPbI BE3OMACHOCTW — Ecnn B eLle ropsAYvyto XJIOPHYH KUC/IOTY CAIMWKOM 6bICTPO A06aBNATH COMSAHYIO
KWUCNOTY, TO MOTYT MOSABUTbLCS 6pbI3rn.

F.6.7 YMeHbllalOT TemnepaTtypy NOBEPXHOCTU NANTKN A0 140*0. MeH3ypKu CHOBa NOMeLLalT Ha NNTKY MHarpesa-
10T pacTBOPbI NPO6 A0 TemnepaTypbl, 613KON K TemnepaType KuneHms. 3aTeMm CHUMaT MEH3YPKM C MINTKN 1 CHOBa AatoT
UM OCTbITb.

F.6.8 Ecnu HepacTBOPEHHbIe YacTWLbl NPOCMATPUBAOTCSA BU3yasibHO, TO ANS UX yAaneHus u nocnegytouleii obpa-
60TKM BbINOMHAT NpoLeAypbl, ONUCaHHbIE B MPUIOXEHNN |

MpumeyaHue — MNpucyTcTBUE BUAMMOTO 0Cafka He 06s3aTeNbHO 03HAYaeT HEOBXOAMMOCTb Mocneaytoleit
06paboTku. Mepes TEM Kak NPUHSATL pelleHne 0 HEO6XOAMMOCTM AaslbHellux AeiicTBuii, cnegyeT yuyecTb Npupogy yac-
TUL. COAEPXALMXCS B KOHTPO/IMPYEMOM BO3[yXe, a TaKKe OrpaHU4yeHusi NPUMEHUMOCTN METOAMKU PACTBOPEHUSI NMpo6
(cm. F.2.3. F.2.4n F.2.5).

F.6.9 TuatenbHO OMbIBAKT YAaCOBOE CTEK/I0 U BHYTPEHHIO MOBEPXHOCTb KaXA0W MeH3ypku Bodoi (cM. F.4.1)u
KO/IMYEeCTBEHHO MEepPeHOCAT KaxAbli pacTBOP B OTAENIbHYID MapKupOBaHHYI0 MepHyl kon6y BMeCTUMOCTb0 25 mn
(cm. F.5.2.2). Pa36aBnsitoT pacTBOpP BOAOW A0 METKM, 3aKpbIBAOT KONBY M TLLATENBHO NEpeMELLMBAIOT €€ COAEPXMMOe AN
NnoJly4YeHuns aHaIM3npyemoro pactsopa.

F.6.10 PacTtsBopbl aHanu3npyT B cooTBeTcTBUN ¢ NCO 15202-3.
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Mpunoxenve G
(o6sA3aTenbHoe)

PacTBopeHue nNpo6 B cMecu a3oTHON M (P TOPUCTOBOLOPOAHON KUCNOT B 3aKpbITOM cocyfe
B YCTaHOBKE A/11 MUKPOBO/THOBOTO pa3/fioXeHus

G.1 O6nacTb NpuMeHeHns

G.1.1 HacTosiee NpuaoXeHe ycTaHaBnvBaeT MeTOAUKY PACTBOPeHUst MeTasioB, MeTanoMaoB 1 UX coeauHe-
HWiA & 3aKPLITOM COCY/Ale B YCTAHOBKE f/151 MUKPOBOJTHOBOTO Pa3/I0XeHUs C UCNOIb30BaHUEM a30THOM N (PTOPUCTOBOZOPOA-
HO KncoT. ®TOPUCTOBOLOPOAHYIO KUCNOTY HE MPUMEHSIIOT, eCNIN B 3TOM HeT HeoGXOAMMOCTH, a X/IOPHYK KUCNOTY
MCMOMb3YIOT AN y/IyuLleHust aPMEKTUBHOCTM PacTBOPEHUst MPo6. COMSHYI0 KUCNOTY A06aBSIOT A4/18 YCKOPEHUS pacTBo-
PEHWsi HEKOTOPbIX 3/1IEMEHTOB, COAepXaLLmxcs B npo6e.

MpumeuyaHune — BceA3N C ycoBEPLIEHCTBOBAHMEM aHAIMTUYECKON annapaTypbl 3Tan NoAroTosku Npo6 ctan
NIMMUTUPYIOLLUM 3TanoM BCero npouecca aHanusa. MpenmMyu,ecTeoM MCnoib30BaHNsA MUKPOBO/IHOBbLIX METO/0B ABNSAETCA
3HauYNTeNIbHOe COKpalleHne NPOAO/HKUTENBHOCTI PACTBOPEHNSA NPO6 NO CPABHEHWIO C TPAAULMOHHBIMU METOANKAMU, Ha-
npumMep pacTBOPEHWEM MNpW HarpeBaHuu Ha NauTke. B yacTHOCTK, TemMnepaTypa KANeHUsi KUCMOT NOoBbIWAeTCA Npu Harpe-
BaHWW Noj AaBNEHNeM B 3aKpPbITOM COCy/ie YCTaHOBKM [/19 MUKPOBOJIHOBOTO pasfnoxeHus. Hanpumep, TemnepaTypa kune-
HWS1 @30THOW KMCNOTbI NoBblwaeTcs fo 180 “C — 190 * C npu gasneHunmn 700 kMa (100 dyHTOB-CUNa Ha KBafpaTHbIA o),
YTO 3HaUYNTENIbHO NpeBblllaeT ee TemnepaTypy KUneHus npu atmocepHom aasnerunn 120 *C. MNpu NoBbILWEHHON TeMnepa-
Type nNpo6bl pacTBOPSATCA HbiCTPEE N B HEKOTOPLIX Cydasx adpekTnBHee.

G.1.2 MeTogvka pacTBopeHus Npob, onmcaHHas B (26). aHanornyHa meTogvke, NpMBEAEHHOI B HACTOALLLEM MPU/IO-
XeHun. HaumeHoBaHUs MeTannoB N MeTanougoB, 4151 KOTOPbIX NPUMEHSAIOT AaHHYI0 MeTOAUKY, BblfeNeHbl HUXe Nosny-
XUPHbIM 1AW HabpaHbl 06blYHbIM WpudToM (cM. G.2.1). HaumeHoBaHusi meTanoB W MeTanongoB, AN KOTOPbIX
oxugaerca npuemnemas 3pPeKTMBHOCTb PacTBOPEHUS MPU NMPUMEHEHUU [aHHOW MEeTOAWKW, BblfeneHbl KypcUBOM
(cm. G.2.2).

ANOMUHUIA Kanbuui MarHuii CeneH Bonbthpam
Cypbma Xpom MapraHet, Cepebpo YpaH
MbILWbsK Ko6anbT PTyTb Hatpwii BaHagawii
Bapwii Megpb MonubaeH CTpoHUMii WTTpnii
Bepunnnii adpHuii Hukenb TaHTan LInHK
BucHyT NHanii doccop Tennyp LinpkoHwuiA
Bop Xeneso MnaTuHe Tannwui

Lieswnii CsuHel, Kanwii Onoso

Kagmunii NnTuit Poguii TuTaH

MpumeyaHune — MpuBeaeHHbIN Bbille NepevYeHb CDOPMMPOBAH C y4ETOM NPUMEHNMOCTU METOANKN pacTBoO-
peHusi Npo6, onucaHHoli B [22]. [23]. [24] v [25]. n3aKcnepTHOro MHeHus. KpoMe Toro, nepeyeHb He sIBAsieTCS cuepnbiBat-
LWMM, 1 MeTOAMKa MOXeT okasaTbCsl 3P hekTUBHON NANSA HEKOTOPBIX APYTNX METan1I0B U MeTan/IonA0B, He BK/TIOYEHHbIX B
nepeyeHsb.

HacTosAwwii cTaHgapT He NMPUMEHSIOT Npu onpeaeneHnn cogepXaHnsa TPUoKCuAa Mblllbaka, Tak Kak ero napbl He
MOryT 6bITb YN10BNEHbl B cooTBETCTBUMN ¢ MMICO 15202-1.

G.2 3 (peKTMBHOCTb METOANKN PaCTBOPEHUSA NPOObI

G.2.1 MonaratoT, YTo laHHasA MeToauka ahheKkTUBHA AN BCeX COeJMHEHWNII MeTannoB 1 MeTanonos, HaMMeHo-
BaHNA KOTOPbIX BblAeNEeHbl NOAYXUPHbIM WpudToM. OfHaKo OHa He Bceraa adpekTMBHa 419 COeAUHEHMI MeTasioB
1N MeTanIono0B, HauMEHOBaHNA KOTOPbIX HabpaHbl 06bIYHbIM LLPUDTOM, NO3TOMY B HEKOTOPbIX C/yHYasX A8 NPUroTose-
HVA aHaIM3npyemMoro pactsopa MoOXeT noTpeboBaTbca 6onee adyhpekTuBHaA MeToAnka pacTBopeHus npob. Ecav npu
MCNONb30BaHNN AAHHOW METOAWNKN UMEITCA COMHEHUS OTHOCUTENbHO NONyYeHNs TpebyeMoil cTeneHn n3BneyeHus, 1o
pekomeHAyeTCcsA NpoBepuTh ee ah(PeKTUBHOCTL NPV PACTBOPEHUN ONpeensieMblX 3/1IEMEHTOB, COAEPXaLLUXCA B TBEPAbIX
yacTuuax aspo3o/isi, KOTOpble MOTYT HaX04UTbLCSA B KOHTPOIMpyeMoM Bo3ayxe (cm. 10.1).

G.2.2 MMonaraloT, YTO JaHHaA MeToAnKa A0CTaTOUYHO ah(DeKTNBHA AN MeTas/IoB U MeTan/IouA0B, HAaMMEHOBaHUS
KOTOPbIX BblAE/IEHbI KYPCUBOM, HO PEKOMEHYETCA NPOBEPUTL ee 3 PEKTUBHOCTL NPU PACTBOPEHUN ONpefesniaemMbiX a/1e-
MEHTOB. COAEPXaLLNXCA B TBEPAbIX YACTULLAX a3P030/15, TPUCYTCTBYIOLNX B KOHTpOMpyemMoM Bo3gyxe (cm. 10.1).

G.2.3 B paHHOli mMeTofuke npeAycMOTPEHO MCMnonb3oBaHue (TOPUCTOBOAOPOAHON KUCMOTbI A1 YCKOPEHUs
pacTBOpeHUs MaTpuy Npob, cogepxalymx Tyronnaskne KOMNOHEHTbI, HaNpPYMep, HEKOTopble TUMbl CBAPOYHOTO a3apo30s,
Kapbug Bonbpama, okcua 6epunansa n cunnkaTbl, B COCTaB KOTOPbIX MHOTAA MOTYT BXOAUTb OnpeAenseMble 3/1eMeHTbI.
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OpHako ecnu npo6a He CoAepXnT NoJ06HbIX COeUHEHNIA, TO NPV ee pacTBOPEHUN (DTOPUCTOBOLOPOHYIO KNCTOTY MOXHO
He NPUMeHATb.

G.2.4 B paHHOW mMeToAuke fonyckaeTcs fo6aBneHve X/O0PHOW KUCAOTbl K CMeCu KUCNOT, UCMO/b3yeMoi Ans
pacTBopeHus Npobbl. B HEKOTOPBIX Cyvasx 3T0 MOXeT NPUBECTU K 60/1ee NOSTHOMY pacTBOPEHMIO NPO6bI, HanpuMep, Kor-
[a npobbl cofepxaT anieMeHTapHblil yrnepod. MoBbllIEeHHAA OKUCUTEIbHasi CMOCOBHOCTb, ABNAIOWAACA pe3ybTaToM
MCMOMb30BAHUA XJIOPHON KNCNOTbI, TAKXE MOXET MNOBbICUTb aHANTUTUYECKYIO CTEMEHb U3B/IEYEHNA HEKOTOPbLIX METas10B U
MeTanongoB U3 MaTepuanoB KOHKPETHOro Tuna, HanpuMep Xpoma 13 CBapOUYHbIX a3p030s1eil HeKOTOPbIX TUMOB.

G.2.5 B COOTBETCTBUM C AAHHO METOAMKOWN COMAAHYIO KMCMOTY UCMNOMb3YIOT AN15: YCKOPEHUS PacTBOPEHUs psifa
MeTassioB 1 MeTannongos, Takux kak. Hanpumep. Ag, Pb. Sb. Se. Te. oTgenbHble coegnHeHNs KOTOPbIX NJ0X0 pacTBopu-
Mbl B @30THOW 1 X/IOPHOW KucnoTax u (unu) ans ctabunusauny pacTBOpoB onpesensieMbix 3n1eMeHToB (cM. (25)). Takxe ee
MCNOMb3YIOT 417 pacTBOPeHMs Npo6, cogepxallinx B 3HaunTeIbHoM KonmuecTse Al n Fe (cm. (26)).

NMpumeyaHune — Ecnn aHanusupyemblii pacTBop 6bi/1 NPUrOTOBNEH NO MeTOANVKe, ycTaHoBAeHHol B (11) ¢ fo-
6aBneHnem B Npoby CONMSAHON KMCNOTbI, TO Npn aHanuse metogom MC-UCIT moryT HabnogaTbcs n3obapHbie 1 noanaTom-
Hble HanoXeHns. B NnoAo6HbIX Cyvyasax MOXHO NPUMEHSATb COMSAHYI0 KUCNOTY, TONIbKO €CM aHanuTuyeckuii npubop ans
MC-UCTI cHabXeH CTO/IKHOBUTE/IbHON N peakLMOHHOW SYelikoi.

G.2.6 Mo pesynbTatam mMexnabopaToOpHbIX CPABHUTENbHbIX NCMbITaHWIA (CM. (34)) AaHHaA MeTofuka pacTBOpeHus
npo6 6bina npusHaHa a3 HEKTUBHOW AN1S psifa MeTan/IoB U MeTa/Ioua0B, CoOAepXKaLMxca a aapo30/sax, obpasyroLuxcs
npu cBapke u naiike, a Takke B Npo6ax reos1orM4eckoi nbinu.

G.3 OCHOBHbIENONOXEHUSA

G.3.1 ®unbTp Cc NPo6O NomeLLaT B repMeTUYHbI/A NPOHULAEeMbI 4711 MUKPOBOJIH cocy, A06aBNA0T 4 ma a3oT-
HOW KMCNOTbI M 1 MN P TOPMCTOBOLOPOAHON KNCOThI UK 3 M1 @a30THOW KUCNOTbI. 1 M X/T0PHOI KUCNOThbl M 1 MA ddTOpUCTO-
BOJOPOAHONI KUCNOTbI, & 3aTeM HarpesaloT Noj AaB/ieHUEM B YCTAHOBKE A/11 MUKPOBOJ/IHOBOIO Pas3/ioXeHWNs B TeYeHune
25 MuH Npu TemnepaType He MeHee 180 X .

NMpumevyaHne — GTOPUCTOBOAOPOAHYH KUC/IOTY HE NMPUMEHSIIOT, €CIM €CTb OCHOBAHWA Nonaratb, 4TO 3TO He
06s3aTeNIbHO. B 3TOM cnyyae AN pacTBOPeHUs Npo6bl f06aBNAT AONOMHATENIBHO 1 M1 a30THOW KUCNOTHI.

G.3.2 MNpun HE06X0AMMOCTM AanbHelwelt 06paboTkmn CoNsSHON KncnoToi (cMm. G.2.5) pacTBopy Npo6bl AaKT OCTbITb,
3aTem 406aBNAOT 5M/1 CONAHON KNCNOTbI M HArpeBatoT Noj AaBfeHeM B yCTaHOBKe A/19 MUKPOBOJIHOBOIO Pa3/IoXeHUs B
TeyeHue 25 MUH.

G.3.3 PacTtBopy nNpo6bl fatoT OCTbITh M pa3baBNAT €ro BOAON A0 06beMa 25 M 415 NONyYEeHUss aHaIM3npyemoro
pacTBopa.

G.4 Peaktusbl

G.4.1 Boga, BcooTBeTCcTBMU C 7.1.
G.4.2 ConsHas kucnoTta (HCI). KOHUEeHTpUpoBaHHas, B cooTBeTCcTBUM C E.4.2.
G.4.3 ®dTopuctosogopofHas kucnota (HF), KOHLEHTpUpOBaHHas, acooTseTcTBun ¢ D.4.2.

NPEAYNPEXAEHWE — KoHueHTpuMpoBaHHasAs (dTOPUCTOBOAOPOAHAA KMC0Ta BbICOKOTOKCUMYHA NPU BAbIXa-
HUW. NonajaHnun BHYTPb 1 Ha KOXy. OHa ABMAETCA e4KUM KOPPO3MOHHbIM COeVHEHNEM W Bbi3blBaET Cepbe3Hble
oxoru. Cnegyet nsberatb nonagaHuns aToli KNCMOTbI Ha KOXY U B r1a3a, a Takxe BAbIxaHUs ee napos. MNpu paboTe ¢
KOHLEeHTPUPOBaHHOI 1nn pa3baBneHHON PTOPNUCTOBOAOPOAHON KACNOTON cnegyeT MCNONb30BaTh Nogxoasuiue
cpeAcTBa UHAMBUAYaNbHONM 3alWnTbl (B TOM YMCe NOAXOAALME NepyaTKu, 3aWnTHY0 Macky). [lelicTBMS ¢ KOHLeH-
TpUpoBaHHOW (hTOPMCTOBOAOPOAHOWN KMCNOTOW NPOBOAAT B OTKPLITON Mocyae B BbITSHXXHOM Wwkady. Bonee noa-
pPO6GHbIE Mepbl 6€30NacHOCTN NpUBeAEHbI B NPUNOXEHUN A,

G.4.4 AsoTHasa kucnota (HNO3). KOHLEHTpMpOBaHHas, B COOTBETCTBMM C 7.2.
G.4.5 XnopHas kucnota (HCHO4). KOHUEHTpUpoBaHHas, B COOTBeTCTBUM C F.4.5.
G.4.6 A30THa#d kucroTa, pasbassieHHast BO6beMHOM OTHOWeHun 1:9. B cooTBeTCTBUM C 7.3.

G.5 JlabopaTopHOe o6opynoBaHue

Vicnonb3yoT 06bl4HOE nabopaTopHoe 060pyA0BaHNe U. B YaCTHOCTU, cnefyloLiee.

G.5.1 OpHopa3oBble NepyaTkun B COOTBETCTBUM C8.1.

G.5.2 MepHble k0n6bl C 0AHON METKOW, N3 NOANMPONUIEHa, BMECTUMOCTbIO 25 M.

MOXHO UCNoNb30BaTh BYThI/IN U3 APYTUX MO/IMMEPHbIX MaTepuasios npu ycrosun X NPUrogHOCT B COOTBETCTBYIO-
wei obnactn npumeHenus (cm. G.7.9).

G.5.3 CreknsiHHasi nocyaa, MepHble Konbbl C 0AHO METKOW, BMECTUMOCTbIO 50 M1 B COOTBETCTBUM C 8.2.

He cnepyeT ncnonb3oBaTth CTEKNAHHbIE MepPHble KoN6bl Npy paboTe ¢ hTOPUCTOBOAOPOAHON KNCNOTOM, Tak Kak nog,
ee fleficTBeM NPOUCXOANT UX paspyLleHne. VX UICNonb3yT TOIbKO BTOM c/lyyae, ecniv 415 pacTBOPeHUs npo6bl hTopuc-
TOBOZOPOAHYI0 KACMOTY He NpUMeHstoT (cMm. G.2.3).

G.5.4 MuHueTbl BcooTBeTCTBUM C 8.3.
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G.5.5 MepHble ycTpoiicTBa, NPUBOAMMbIE B Ae/iCTBME NOPLUHEM, BCOOTBETCTBUN 8.4, NCNONb3yeMble 419 A03MPO-
BaHua kucnot (cm. G.7.2 n G.7.7).
G.5.6 YcTtaHOoBKa A9 MUKPOBOJIHOBOIO pa3/ioXeHns.

NPEAYNPEXAEHVNE — Heo6xoaumo cobnofatb Tpe6oBaHUs 6e30MacHOCTU, NpUBeAeHHble B PYKOBOS-
CTBE MO 3KCM/lyaTauumn yCTaHOBKN.

B gaHHOI mMeToAuke NpeayCcMOTPEHO WCNOMb30BaHWe YyCTaHOBKU /15 MUKPOBOJ/IHOBOTO Pa3foXeHNa B 3aKpbiTOM
cocyfie C KOHTPO/IMpyeMoit TemnepaTypoii. MOXHO MCNOb30BaTk YCTAHOBKM 419 MUKPOBOJ/IHOBOTO Pa3/ioXeHus, OCHa-
L eHHble TO/IbKO CUCTEMOV KOHTPOAA AaBNeHUs n (Uin) cocyaaMn HU3KOro AaBeHNs, HO TOMIbKO NPW HaIM4MKM NoaxoAas-
uieli MeToAUKM pacTBOPEHNS NPO6bI C NpeaBapuTENbHO OLEHEHHON 3 heKTUBHOCTbIO (CM. 10.1).

Mpu ncnonb30BaHMM YCTaHOBOK A1 MUKPOBO/IHOBOTO Pa3fioXeHUs BOTKPbITbIX COCYAaX MOTyT 6blTb NOMyY€EHbl @aHa-
NornyHble pesynbtaTbl. OAHAKO NX MOXHO MPVMEHATb TOMIbKO MPU HANNYUK NOAXOAALLEe MEeTOANKM PacTBOPEHUs NPo6bI C
npesBapuTesibHO OLeHEeHHON ahheKTMBHOCTbIO (CM. 10.1).

G.5.6.1 YcTtaHOBKa /15 MMKPOBOJIHOBOTO pPa3fioXeHus, npegHasHavyeHHas Ans o06paboTku npob B 3aKkpbITbIX COCY-
flax B1abopaTopHbIX YCNOBUAX, C PETYNPOBKO NONE3HOR MOLWHOCTH, CHaGXEeHHas CUCTEMOI 3MepeHns Temneparypsbl ¢
norpewHocTbio B Npegenax + 2 ‘C n obecneynsarLias aBTOMaTUYECKy0 HACTPOViKy BbIXOAHOW MOLLHOCTA MUKPOBOJ/THO-
BOIi Nepegayn 3a Bpems He 6onee 2 c. Kamepa yCTaHOBKM A1 MUKPOBOJTHOBOTO Pa3/ioxXeHust Ao/KHa 6bITb U3roTOBMEHA
13 KOPPO3MOHHO-CTOWKOrO matepuana v UMeTb XOPOLUYl0 BEHTUASALMIO, BCE 3/1eKTPOHHbIE KOMMOHEHTbI A0/KHbI 6biTbh
3almLLeHbl OT KOPPO3UK € Lenbio obecnevyeHna 6e3o0nacHoOro hyHKLMOHNPOBaHNSA

NPEAYNPEXAEHWE — BbiTOBbIe (KYXOHHbIE) MUKPOBOJTHOBbIE MeYn He cnefyeT UCMOo/Ib30BaTb, MOCKOb-
Ky CyLLeCTBYeT 3HaunTe/IbHasi ONacHOCTb, CBA3aHHas C UX NPUMEHEHNEM Npu peannsaunum MeToAuKN, yCTaHOB/IEeH-
HOW HacTosAWMM CTaHAapToM. Hanpumep, napbl KUCMOTbl, MONaBlive B KamMepy, MOTyT MPUBECTU K KOppO3uu
npefoxpaHuTesibHbIX YCTPOWCTB (MarHeTpoH He ByAeT OTKNOYaTLCA NPY OTKPbIBAHUW ABEPKM), YTO NOTEHUMaNb-
HO NMpvBeeT K ONacHOMY BO3AeliCTBUIO MUKPOBO/IHOBOMO U3/1yYeHUs Ha onepaTopa.

BaxHo o6ecneunTb aHasorMyHOCTb COAEPXUMOro cocyfa C AATYMKOM TemnepaTypbl COLEPXWMOMY ApYrux
COCyf0B.

MpumeyaHune — CuctemMa KOHTPONA AaBNEHUA HeobxoauMa ANA NpefoTBpalleHns notepu npobbl u3-3a us-
6bITOYHOrO NOBbLILUEHNS fABEHNS U YACTUYHOIO yHOCa Npo6bl U3 cocyAaa.

G.5.6.2 Cocygabl gnsi npob ¢ runb3aMmun, BMECTUMOCTbIO He MeHee 50 M. npefHa3HauYeHHble 4151 pacTBOpeHWs Npob
B yCTAHOBKe A1 MMKPOBOJIHOBOrO pasnoxeHus npu gasnexdmn 3000 kMa (435 hyHTOB-cuNa Ha KBaApaTHbIi AtoliM) unu
Bbllle, CKOHTPOIEM cOpoca faB/ieHns, Bblaepxuatwwme pabouyto Temnepatypy He meHee 180 °C (cm. G.6.4). Mogo6bHble
COCyAbl COCTOAT U3 BHYTPEHHEN Mb3bl N BHELWIHER 060/104KN, N3rOTOB/IEHHON M3 NPOHMLLAEMOro A1 MUKPOBO/IHOBOIO
N3NYyYEeHUs U XMMUYECKM CTOWKOro matepuana (06bI4HO 13 PTOPYrIepoAHbIX MOIMMEPOB, TakMx Kak nonuteTpaTopme-
TOKCW/1). U30/1MPYIOLLEro PacTBOP NPO6bI OT BbICOKOrO BHELIHErO AaBAeHns. BO3MOXHO NpYMeHeHne Apyrux cocyAoB Ans
npo6, NCNob3yeMbiX NPK aHa/I0rMYHOM Uu 60/1ee BbICOKOM AaBneHuun. MNepeg ncnonb3oBaHremM cocybl A5 nNpob oum-
LaT NM60 3amaymMBaHneM Ba3oTHON KuCcnoTe, pa3baBneHHol BO6beMHOM OTHOLWeHUN 1.9 (cM. G.4.6). nn60 fo6aBneHmn-
em 5 M a3oTHOW kucnoTbl (CM. G.4.4) 1 BbINMO/IHEHMEM COOTBETCTBYIOLL e NporpamMmbl B yCTAHOBKE 19 MUKPOBO/THOBOTO
pasnoxeHus (cM. G.5.6.1)c nocneaylmnm TwaTebHbIM NPOMbIBaHNeM Bogow (cMm. G.4.1).

NMPEAYNPEXAEHNE — [nA cBefeHUs K MUHUMYMY pUcKa NoBpeXAeHUs Uan B3pbiBa cOCya HacTOATENb-
HO PeKOMeHAYITCA MCNOoMb30BaTh COCyAbl ANA NPO6, OCHaleHHble YCTPOCTBOM 3alinThl OT M36bITOYHOrO AaB-
NeHns, HanpuMep, NpefoXpaHUTeIbHOM anadparmMmoii.

NPEAYNPEXAEHVE — MaTepuan BHellHel 060/104KM COCYAOB O6bIYHO He 06/1afjaeT Takon e XumMmyec-
KO CTOMKOCTbIO, Kak MaTepuan rmnb3bl. MOCKO/IbKY BHelWHAA 060/104Ka cocyoB o6ecneynBaeT NpPoOYHOCTb, He06-
XOAVMYIO AN TOrO, YTO6bl BHYTPEHHSIS TM/1b3a BblepXuBasia BbICOKOe AaBfieHWe, ee criefyeT pPerynsipHo npo-
cmaTpvBaTb Ha NpegMeT XMMUYECKOTO UM hU3NYeCcKoro paspyLleHus.

G.6 BbIGOp KACMOTbI A4NS1 paCTBOPEHMUSA NPo6

G.6.1 OG6bIYHO MCNONb3YIOT 4 M a30THOI KNCNOTbI (CM. G.4.4) h 1 Mn (hTOPMCTOBOLOPOAHOW KUCNOThI (CM. G.4.3).

G.6.2 Ecnn ecTb OCHOBaHMS nonaraTtb, YTO NPV MCMO/SIb30BaHUM XJIOPHOW KWCMOTbl ByAeT AOCTUTHYTO 6onee
nosHoe pacTBopeHue Npobbl MK 6onee NOAHOE aHaNMTUYECKOe U3B/eYeHNe onpeaensieMblx MeTan 0B 1 MeTannonMaos
(cm. G.2.4). To MCnoNb3yT 3 M a30THON KMCNOTbI (CM. G.4.4). 1 Mn XN0pHOI KncnoTsl (cMm. G.4.5) 1 1Mn (hTopMcToBOAO-
poaHoli kucnotbl (cm.G.4.3).

G.6.3 EcnuecTb ocHOBaHWA nonaraTb, 4TO NPO6Y MOXHO PpacTBOPUTL 1 63 NCNOb30BaHUS PTOPUCTOBOLOPOHON
Kncnotobl (CM. G.2.3). HanpumMep, ec/im U3BECTHO, YTO MaTpuLa Npobbl He COAEPXKUT TYronaaBkux KOMNOHEHTOB, TO UCMO/b-
3yl0T 5 M1 @30THOW KMcnoTbl (CM. G.4.4) unn 4 mn a3oTHON kncnoTbl (cM. G.4.4) h 1 M1 X/IOPHOW KNCNOTbI (CM .G .4.S).

G.6.4 [lns pacTBOopeHus Npob BbiGUpatoT pabouyo TemnepaTypy He meHee 180 *C. yunTbiBas, 4To npu 6051€e BbICO-
Koli paboyeii Temnepatype (06bI4HO He 60on1ee 230 ‘ C)pacTBopeHue Npob MoxeT 6bITb 60/1ee aghphekTUBHbIM. OfHAKO Npn
3TOM ucnosib3yemble cocyabl Ans npob (cm. C.5.6.2)40/1KHbI BblAEPXUBAThL BblGpaHHY0 pabouyto Temneparypy.
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G.6.5 BbIACHAT, HYXXHO /M AOMO/THUTENBHO NPUMEHATb COMAHYIO KMCMOTY Noc/e NnepBoHavYasbHOro pacTBOPEHUS
npo6bl (cM. G.2.5). n B cnyyae NonoX1TeNbHOIo peLleHns BbiNONHAWT TpeboBaHua G.7.7.

G.7 Metoguka

n pnmedaHne — anI noaroToeke I'Ip06 BO U36exaHne BHECEHUS BO3MOXHOIO 3arpAsHeHnsa ¢ pyKk n nx sawntbl
OT KOHTakKTa C TOKCMYHbIMU N e0KUMU KOPPO3NOHHbIMN BellecTBaMM peKoMeHAyeTcAa HajeBaTb O4HOpa3OoBble nepyatku
(G.5.1).

G.7.1 OTKpbIBalOT KOHTEHEepPbI A/ TPAHCMOPTMPOBaHUA (PUILTPOB, KAPTPUAXKN UM NPOOGOOTOOPHUKN N YNCTBIM
NVHLETOM € NA0CKUMM ry6kamu (cMm. G.5.4) nepeHOoCAT Kaxablii puNbTP BO BHYTPEHHIOK Mb3Y MapkupoBaHHOTo cocyaa
Ans npo6 (cm. G.5.6.2). 3Ty xe npouenypy NOBTOPAIOT ANA (DUALTPOB C XO/IOCTbIMK Npo6amu.

G.7.2 B kaxayto runb3y 4o6aBnsaoT 5mn kucnotbl (M. 0.6)1 3aKpbiBalOT KpbILLKOi. Ecnv TBepAble YacTuLbl, 0CEB-
Lne Ha BHYTPeHHel NoBepXHOCTU NPMMEHAEMOro Npo600T60PHMUKA MY KapTPUAKa CUMTalT YacTbio Npobs! (cm. 10.3). 1o
NPUMEHAIOT NOAXOAALLYI0 Npoueypy 418 yyeTa aTUX 4acTul, npy aHanvse. [onofHUTe IbHble peKOMeH4aumnmn NnpuseeHsbl
B Npuioxexuu J.

G.7.3 Cocygbl Ans npob repMeTUYHO 3aKpbIBAKOT 1 pacnpefensioT UX paBHOMEPHO Ha NOBOPOTHOM Kpyre yCTaHOoB-
KW NS MUKPOBOJTHOBOTO pasnoxeHus (cm. G.5.6.1) B COOTBETCTBUM C PyKOBOACTBOM MO 3KCnayaTauuu.

MpumeyaHue — lMNpy UCNONL30BAHWN JAHHOK METOAMKM NoApa3yMeBaeTcs, YTO COCyAbl C NPO6amMmn 3aKpbiThbl
HaBUHUYMBAOLMMUCS KPbILKAMUW. B HEKOTOPbIX YCTAHOBKAX AMsi MUKPOBOJ/IHOBOIO Pa3/ioKeHUsl NpeAyCMOTPEHO UCMOJb30-
BaHWe CUCTEeMbl MPYXMHHOTO 3aKPbITWSi COCYA0B C Npo6amu.

G.7.4 MporpaMmupyloTycTaHOBKY/A/1S MUKPOBOJIHOBOrO pa3fnoxeHus (cMm. G.5.6.1)ans pa6oTbl acnegytolem Tem-
nepaTypHoOM pexume:

- HarpeBaHue fo paboyeli Temnepatypbl He MeHee 180 °C (cM. G.6.4) B TeueHue He 6onee 10 MuH;

- nogaepxaHvie paboueli TemnepaTypbl He MeHee 180 *C B TeueHue 1S MuH.

Ecnun gna pactsopeHuns npo6 npumeHsAoT (DTOPUCTOBOLOPOAHOI KNCNOTY, a AaTUnK TemnepaTypbl U3roTOBNEH U3
MaTtepuana, HeCTONKOro No OTHOLIEHMWIO K 3TOW KUCNO0Te, TO BCOCY/, CO BCTPOEHHbIM AATYMKOM NOMELL AT YNCTbIN PUAbTP
1 BMeCTO (PTOPMCTOBOAOPOAHON KNCNOTbI A06aBAAIOT a30THYIO KUC/OTY TOr0 e o6bema.

G.7.5 MNocne 3aBeplleHVa HarpeBaHWs galT cocyfdaM OCTbiTb, @ AaB/IEHMIO MOHU3NTLCA A0 He 6onee 70 kMa
(10 dpyHTOB-CUNA Ha KBaApaTHbIA AOAM).

G.7.6 BblHMMAOT U3 YCTAHOBKU 4159 MUKPOBOJ/THOBOTO Pa3/10XeHNS MOBOPOTHBINA KPYT 1 MOMELL AT €ro B BbITAXHOMN
wkady. OCTOPOXHO OTKPbIBAIT Kax/blii cocys ¢ Nnpo6oii.

G.7.7 B kaxpblii cocys ¢ npo6oi npu HeobxoammocTu (cm. G.6.5) pob6aBnatoT 5 M consHol kncnotbl (M. G.4.2) h
NoBTOPSAIT Npoueaypbl B cooTBeTcTBUN € G.7.4. G.7.51 G.7.6.

G.7.8 Ecnv HepacTBOpEHHbIe YacTULlbl NPOCMaTPMBaOTCA BU3yaslbHO, TO 418 UX yAaneHus nnocnegywouiein obpa-
60TKW BbINOHAOT NpoLeaypbl, ONUCaHHbIE B MPUNOXEHUN L.

NMpumeyvyaHune — rNpucyTcTBne BUAMMOIO Ocajka He 06s13aTeflbHO 03HAYaeT Heo6XOAMMOCTb NnocneaytoLei
06paboTku. Mepes TeM Kak NPUHATL pelleHne 0 Heo6XoAMMOCTW fanbHelinx aelicTBrii, cnepyeT yyecTb NpMpogy yvac-
TUL,. COAEepXalUXcs B KOHTPONMPYEMOM BO3AyXe, & TakkKe OrpaHWyeHust NPUMEHUMOCTN METOAUKM PacTBOPeHusi Npo6
(cM. G.2.3. G.2.4h G.2.5).

G.7.9 TwaTeNbHO OMbIBAIOT KPbILLKY ¥ CTEHKM KaXA01 rmnb3bl BoAoMi (cM. G.4.1) nKOIMYECTBEHHO NEPEHOCAT Kax-
[bli pacTBOP B OTAENbHYH MapKUPOBaHHY MEPHYH KONGY U3 NonunponuieHa BMecTUMocTbio 25 Mn (cM. G.5.2). ecnn
pacTBOp COAepPXUT hTOPUCTOBOAOPOAHYIO KNCNOTY, MW 13 60POCUINKATHOTO CTeKNa BMECTUMOCTbI0 25 M (cm. G.5.3).
ecnu pacTBop hToOpUCTOBOAOPOAHYIO KUC/IOTY HE COfepXuUT. Paz6aBnsaoT pacTBop BOAON 0 METKM, 3aKpbIBAOT KONGY 1
TuiaTeNbHO NepeMeLwnBaloT ee CofepXnmMoe 4N NosyYeHna aHam3npyemoro pactesopa.

G.7.10 PacTBOpbl aHann3aupytoT B cootTeeTcTBUMN ¢ NCO 15202-3.
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Mpunoxexnne H
(o6sA3aTenbHoe)

PacTBopeHue npo6 npu Temnepatype 95 °C ¢ NpUMeHeHNeM TepMoGioka

H.1 O6nacTb NnpUMeHeHus

H.1.1 HacTosiee NpuioXxeHne onMcbiBaeT METOAMKY PACTBOPEHUS MeTal/lI0B U MeTai/IongoB U UX COeANHEHWN B
CMeCU COMIAHOM 1 a30THOI KUCNOT C UCMO/b30BaHMeM TepMo610ka NPy HOMUHaNbHOW Temnepatype 95 aC. dTopucToBOf0-
poAHas kucioTa MoxXeT 6bITb Jo6aBneHa A8 yCKOPEHUS pacTBOPEHUSA CUINKATOB, BCOCTaB KOTOPbIX MOTYyT BXOAUTb Onpe-
fensieMble 3/1eMeHTbl, UK A1 YCKOPEHUs PacTBOPEHUS TYronjasknux OKCUA0B, HaNnpUMep okcuaa 6epunnus.

H.1.2 faHHan meToguka 6blna npu3HaHa 3 heKkTUBHON 419 CBAPOYHOIO aspo30/s.

H.1.3 MeToauka pacTBopeHusi Npo6, onucaHHas B (23), aHanornyHa MeToauke, NPUBELEHHOW B HACTOSALLEM NPUIO-
XeHnn. HaumeHoBaHuA MeTas/IoB U MeTasiIonoB, 418 KOTOPbIX NPUMEHAIOT 3Ty METOAUKY, BblAENEHbl HUXE MOMYXUp-
HbIM UK HabpaHbl 06bIYHBIM WPUGTOM (cM. H.2.1). HaumeHoBaHMA MeTanI0B U METANNONA0B, A1 KOTOPbIX 0XuaaeTcs
nprnemnemas apeKkTBHOCTb PACTBOPEHUS NPU NPUMEHEHWUN AAaHHOV METOAVKM, BblAeNeHbl KypcuBom (cMm. H.2.2).

AnoMyHWIA Kagmuii NHani Hukens Tennyp
Cypbma Kanbuunii Xeneso doccop Tannwnii
MbIW bsik Xpom CauHel| MnaTtnHa Onoso
Bapwii Ko6anbT MarHuii Kanwit BaHaguii
Bepunnuii Megab MapraHed, CeneH NTTpuii
BucmyT Fannui Monun6aeH HaTtpwii LinHK
Bop
NMpumeuyaHune — MpuBeAeHHbIN Bbllle NepeyeHb CHOPMUPOBAH C y4EeTOM NPUMEHUMOCTU METOANKN PacTBo-

peHwsi Npo6, oNUCcaHHOM B (23). U 3KCMEPTHOTO MHEHUS. KpoMe Toro, nepeyeHb He SIBNISeTCS UCUEPNbIBAOLWMM, U MeToAMKa
MOXeT 0Ka3aTbCs 3PMEKTUBHOI W 4151 HBKOTOPLIXAPYIUX METAS/IOB M METaN/IONA0B, HE BK/IIOUEHHbIX B NepeyeHb.

HacToswwuii cTaHAapT He NPYMEHSAIOT Npu onpeAeneHnn cogepxaHna TPMOKCUAA MbllbsAKa, Tak kak ero napbl He
MOryT 6bITb YNI0B/EHbI B cOOTBETCTBUU ¢ ICO 15202-1.

H.2 3ddekTMBHOCTL METOANKN pacTBOPEHNSA NPOObI

H.2.1 MonaratoT, 4To AaHHasA MeToauka ahhekTUBHA 4151 BCEX COEMHEHWNII METaNI0B 1 MeTanI0uaoB, HaMMeHo-
BaHUSi KOTOPbIX BblAeNeHbl MOMYXMUPHbIM WpKUTOoM. OfHaKo OHa He Bcerfa apeKkTuBHa ANS COefMNHEHWU MeTannos
N MeTanIonAoB, HauMeHOoBaHNSA KOTOPbIX HabpaHbl 06bIYHbIM LPUGITOM, TOITOMY B HEKOTOPbIX CAyYasx A4S NpUroTosne-
HWS aHanu3npyemoro pactsopa MoxeT notpeboBaTbca 60nee aphekTmBHas meToamka pacTBopeHuss npo6. Ecnm npu
MCMNONb30BaHUN AaHHO MEeTOAMKN UMEeIoTCA COMHEHNS OTHOCUTENIbHO NolyYeHus TpebyemMoii cTeneHn n3sneyeHns, To
pekomMeHayeTCs NPOBEPUTL ee P PEKTUBHOCTL NPM PACTBOPEHUN ONpeAeieMblX 3/1IEMEHTOB, COAEPXaLLnXca B TBEPAbIX
yacTuuax aspo3o/s, KOTOpble MOTYT HAXO4MTLCS B KOHTPOAMPyeMoM Bo3gyxe (cm. 10.1).

H.2.2 MonaraloT, 4To AaHHaA MeToAuKa A0CTaTOYHO ahhekTMBHA ANA MeTan/1I0B U MeTan10Ma0B, HaMMeHOBaHNUS
KOTOPbIX Bbl4€MeHbl KYypCUBOM, HO PEKOMEHAYEeTCA NPOBEPUTL ee 3 (DEKTUBHOCTL NPN PaCTBOPEHUN ONpeAensiemMblX afe-
MEHTOB. COAepXaLlnxca B TBEPAbIX YacTMLaxX a3p030/14, NPUCYTCTBYIOLNX B KOHTPOIMPYyeMOM Bo3gyxe (cm. 10 1).

H.2.3 B cooTBeTCTBUW C AA@HHOV MeTOAMKOW COMSIHYI0 KUCMOTY UCMNOMb3YIT AN, YCKOPEeHNUs pacTBOpeHus psga
MeTasfIoB U MeTanonfoB, Taknx kak. Hanpumep. Ag. Pb. Sb. Se, Te. oTAeNbHble COEANHEHNA KOTOPbIX NJ10X0 PacTBOpU-
Mbl B @30THOW M X/IOPHOI KncnoTax v (Unu) ana ctabunnsanmm pacTBOpoB onpeaensieMbix aneMeHToB (cM. (25)). Takke ee
MCnonb3ylT ANA pacTBOPEHUs Npob, cogepxalymx B 3HaunTensHoM konnyectse Al n Fe (cm. (26)).

MpumeyvyaHune — Ecnv aHanusupyemsblii pactBop 6bi1 NPUroTOB/IEH NO METOAUKE, YyCTaHOBNEHHO B (11) ¢ go-
6aBneHnem B Npoby CONAHON KMCNOTbI, TO Npy aHanuse MetogomMm MC-UCI moryT HabnoaaTbest M306apHble U NoamaTom-
Hble HanoXeHusi. B Nofo6HbIX CyYasx MOXHO MPUMEHATb COJMSIHYI0 KUCMOTY, TOMIbKO ecnv aHanuTuyeckuii npuéop Ans
MC-UCI cHabXeH CTONKHOAUTENbHOW MW PeaKLNOHHOW AYeiKoi.

H.2.4 MHorue coeguHeHus, HanpumMep okcuAabl (Takune kak Cr20 3). 06pasytoT NI0THO ynakoBaHHYI KpucTanamyec-
Kyl CTPYKTYpPY WMUHENN AW pyTuaa 1 ABAAIOTCSA CTOMKMMM MO OTHOLLIEHUIO K KUC/oTe. [laHHass MeToAnka pacTBOPEHUS
npo6bl He achhekTUBHA ANA NOA06HbLIX COeAUHEHWI, TO3ITOMY NPU BEPOATHOCTM UX 06HaPYXEHNA peKOMeHAyeTCA CNOoMb-
30BaTh 4pyryto 60s1ee ahHeKTNBHYIO METOAMKY.

H.3 OCHOBHble NON0OXEeHUSA

H.3.1 ®unbTp c NPo6oit NepeHOCAT B NPO3payHbIii cocys BMeCTUMOCTbo 50 M1 415 pacTBOPEHus.
H.3.2 Bcocya A06aBnai0T CONSAHYIO KUCNOTY, repMeTUYHO 3aKpbiBalOT €ro U HarpesaloT a TedyeHne 15 MUH B Tepmo-
6noke. MOBTOPHO HarpeBatoT cocyAbl nocne fo6asrieHns a3oTHOM KUCNOTbI.
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H.3.3 PacTtsopy npo6bl 4aloT 0CTbITb M pa3baBnsaioT ero BoAOI 40 o6bema 25 Ma A48 NoNyYeHUs aHaan3npyemoro
pacTsopa.

H.4 PeakTtusbl

H.4.1 Bopga BcooTBeTcTBUKU C 7.1.
H.4.2 ConsHas kucnota (HCI). KOHUeHTpupoBaHHas, B cooTBeTCTBUN C E.4.2.
H.4.3 A3oTHas kucnota (HNOJ3). KOHLEeHTpMpoBaHHas, B COOTBETCTBUMU C 7.2,

H.5 Nab6opaTtopHoe o6opyaoBaHue

Vcnonb3yoT 06blYHOE NabopaTopHOe 060pyAOBaHME U. B HACTHOCTU, cefytoLiee.

H.5.1 OpgHopa3oBble NnepyaTku B COOTBETCTBMUM C 8.1.

H.5.2 TnHueTbl B cooTBETCTBUM C 8.3.

H.5.3 TMnacTtukoBble cocyabl A1 PacTBOPEHUA C KpblwKaMu, BMecTUMOCTbi0 50 M. npegHasHayeHHble And
Mcnonb3oBaHUsA B TepMobiokKe.

H.S.4 Tepmo610K ANA pa3noxeHns npob, perynvpyemblii ¢ NOMOLbio Tepmopese, obecneumBaroLnii nogaepxa-
HUe TemnepaTtypbl BHYTpU 6/10Kka ¢ pacTBopsieMbiMu npo6amu 95 ‘C. ¢ oTAENEeHUAMMN ANA COOTBETCTBYIOLMX COCY0B
BMECTUMOCTbIO 50 M.

H.6 MeTtoguka

MpumevyaHunn

1 Mpw nogroToBke NPo6 Bo U36exaHNe BHECEHUSI BO3MOXHOIO 3arpsi3HEHUs C PyK U UX 3aluTbl OT KOHTaKTa C TOK-
CUYHBIMU 1 €AKUMU KOPPO3NOHHBLIMI BellecTBaMmn pekoMeHAyeTCa HajeBaTb 04HOpa3oBblie nepyatku (cm. F.5.1).

2 Yto6bl (hubTP NOMHOCTHIO PacTBOPUICSH, 06bEM KUCIOTbl MOXET 6biTb CKOPPEKTUPOBAH, UCXOAA U3 pa3MepoB
hunbTpa.

H.6.1 OTKpbIBalOT KOHTEHEPbI ANA TPAHCMOPTMPOBAHNA (OUNLTPOB, KAPTPUAXM UM NPOBOOTEOPHUKN U YACTBIM
NUHLETOM € naockumm rybkamu (cm. H.5.2) nepeHocAT kaxAaplii hunbTp B OTAENbHbI MapKnpOBaHHbIV COCyq 419 pacTBoO-
penunsa (cm H.5.3) 3Tyxe npoueaypy noBTOPAT 4151 PUILTPOB € XO/10CTbIMU Npo6amu. Ecnu TBepable YacTulbl, oceslune
Ha BHYTPEHHEe NOBEPXHOCTH MPUMEHAEMOro npo600T60PHMKA NN KapTpUAXKa cuMTaloT YacTblo Npobbl (cm. 10.3). To npu-
MEHAIOT NOAXOAALLYI0 Npoueaypy A8 yyeTa 3TUX YacTuy npu aHanuse. JonoHUTE NIbHbIE PEKOMeHJaLun NpusefeHbl B
npunoxexHun J.

H.6.2 Bkaxaplii cocys ans pacTBopeHus 4o6asnsatoT 1,25 M conaHoi knenotbl (M H.4.2) n3akpbiBaloT N1aCcTUKO-
BbIM 4aCOBbIM CTEK/IOM.

H.6.3 Kaxgblii cocyq Ans pacTBOpeHns nomeliatoT B TepMo610k 1 HarpesatoT A0 95 *C B TeyeHune 15 MuH.

H.6.4 Kaxablii cocya A8 pacTBOPEHNSA BbIHUMAIOT N3 TEpMO6I0Ka 1 [al0T OCTbITb B TEYEHUE MUHUMYM 5 MVH.

H.6.5 OCTOPOXHO CHMMAatOT YacoBOe CTEK/O C KaXAoro cocyaa A8 pacTBopeHus n fob6asnaoT 1.25 ma a3oTHoOM
KncnoTbl. CHOBa 3aKpbiBaOT KaXAbli COCy/, A1 PaCTBOPEHUS YacOBbIM CTEK/IOM Vi BO3BpaLLaloT X B TepMo610K. Beigep-
xusatoT npu Temnepatype 9S “C B TeyeHne 15 MuH.

NMpumeuyaHue — ECav NonarawT, YTO B KOHTPO/IMPYEMOM BO3AYyXe COLEPXKUTCS 3HAUNTENLHOE KOMIMYECTBO CH-
JIMKATOB. TO A/151 YCKOPEHUS X PACcTBOPEHUS OJHOBPEMEHHO C X/IOPHOV KNC/OTOM f06aBNA0T 1 M (DTOPUCTOBOAOPOLHON
KMCNOTbI. OfHAKO NpK 3TOM CegyeT UCNO0/b30BaTh MEH3YPKM, KPLILIKW W T.M. U3 NAACTUKA, CTOMKOrO Mo OTHOLIEHMIO K TO-
PUCTOBOAOPOAHOM KUCNOTE, HANpUMep 13 iTOPYr1epogHOro NoAUMepa, Takoro kak MT®3.

H.6.6 Kax/blli cocyq Ans pacTBOPEHWUA BbIHUMAIOT M3 TepM0o6/10Ka 1 AaloT OCTbITb B TEHEHNE MUHUMYM 5 MUH.
H.6.7 Ecnu HepacTBOPEHHbIe YacTuLbl NpoCMaTPUBAKOTCS BU3yasibHO, TO A1 UX YAa/leHUst nnocneaytoLllei obpa-
60TKM BbIMONHAT NpoLeAypbl, ONUCAHHbIE B MPUIOXEHUN |.

NMpumeuyaHue — lMNpucyTcTBUe BUAMMOTO Ocagka He 06s3aTenlbHO 03HAYaeT HEOBXOAMMOCTb MocneayoLeit
06paboTku. Mepes TEM Kak NPUHATL pPelleHne 0 Heo6X0AUMOCTY fanbHENLINX AeCTBUIA, cneayeT yYecTb NpMpoay yac-
TULL. COZEPXKALLUXCS B KOHTPONIMPYEMOM BO3AyXe, a TakKe OrpaHNYeHust NPUMEHUMOCTM METOAUKU PacTBOPEHUsi Npo6 (CM.
G.2.3.G.2.4n G.2.5).

H.6.8 AKKypaTHO CHMMAalT YaCoBOEe CTEK/I0 C KaXA0ro cocyaa Ansa pacTBOPEHNS, OMbIBAIOT ero BOAOWA, faBas CMbl-
BaM CTeuyb B COCY/ AN pacTBOPEHUS.

H.6.9 Pa3b6aBnsT kaxAay npoby BOAON A0 KOHEUYHOro o6bema 25 M. 3akpbiBalOT KPbILKON Kaxblii cocyf ¢ Npo-
60li 1 NnepemeLLNBAIOT €70 COAEPXUMOE.

NMPEAYMNPEXAEHWE — Ecnun B ewe ropsivyyl KMCNOTY CAUWKOM 6bICTpo fo6aBnsATb BOAY, TO MOryT nosi-
BUTbCA GPbI3TK.

H.6.10 PacTtsopbl aHanu3npyT B cooTBeTcTBumM ¢ MCO 15202-3.
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Mpunoxewne |
(o6sA3aTenbHoe)

Mpouenypbl, NPOBOANMbIE NPY BU3yarlbHOM 0GHAPYXeHUN HepacTBOPEHHBIX
TBEPAbIX YACTUL, NOC/e PacTBOPEHUs NPooGbl

11 O6nacTb NpUMeEHeHUst

111 B HacTofiWEeM NPUIOKEHUN ONUCaHbl Npouefypbl, Heo6xoAnMbIe, eCNn a pacTBope Npob6bl, NOAYYEHHOM NO
O/JHOM NN HECKO/IbKUM MeTOoAMKam pacTBOpPeHWs, NpuBeeHHbIM B npunoxeHusax C — H, BusyanbHoO npocmaTtpusalTcs
HepacTaopeHHble TBepAble YacTulbl.

MpumeyvaHune — Bnpunoxennax C — H nprueefeHbl METOANKA PACTBOPEHNA NMPO6, NPUMEHSeMble B TOM Cy-
Yyae. ecnu pesynbTaTtbl U3MepeHUii HeobxoanMbl AnA conoctaenenns ¢ MAK HekoTopbix MeTannoB u/uam metTanionios u
WX coefiuHeHnit. OgHako NpUMeHeHne 3aTUX MeToAUK He BcerAa NpuBOAWT K NOSTHOMY pacTBOPEHMIO Npo6bl, 1 nocne pac-
TBOPEHUSI MOTYT OCTaTbCsi HEPACTBOPEHHbIE TBEPAble YacTulbl. [Nepes npoBegeHneM KOINYeCTBEHHOIO aHann3a ux Heob-
X04MMO yAanuTb U COOTBETCTBYIOLWMUM 06pa3om obpaboTaTb. Takke MOXeET NnoTpeboBaTbCA METOAMKA PACTBOPEHUA He-
pacTBOPEHHbIX YacTuL, B 60s1ee XecTKUX YCNoBUAX, eCn ecTb OCHOBaHWS nonaratb, YTO OHU COAepXat onpeaensembie
3/IeMEHTbI.

12 O6ume nonoxeHuns

12.1 Ecnu nocne pacTBOpeHWs Mpobbl C MCMOMb30BAHMEM OAHOW M3 MeTOAWK, MPMBEAEHHbIX a NPUNOXEHNAX
C — H. HepacTBOpeHHble YacTuLlbl MPOCMaTpUBalOTCA BU3yasibHO, TO pacTBOP NPO6bLl M HEPaCTBOPEHHbIe YacTuLbl obpa-
6aTblBAlOT OAHUM K3 CeAyloLWwmnx cnocoboB. TOUHbIA NOPSALOK AeNCTBUI onpefenseTca umelowenca nHdpopmaumen o
TBEPAbIX YacTuuax, KoTopble MOTyT HaXxOAWTbCSA B KOHTPONVPYEMOM BO3[yXe, BO3MOXHOV 3(h(DEKTUBHOCTLI0 METOAMUKM
pacTBopeHunsa nNpobbl 415 3TUX YaCTUL, a Takke Hannunem apyroii 6onee atheKTMBHOW METOANKN PaCcTBOPEHNS.

1.2.2 Ecnu ecTb OCHOBaHUSA nonaratb, YTO HEPaCcTBOPEHHbIE YaCcTULbl He coAepXart onpefensiemMmble 3/IeMeHThI, TO
VX yfansioT us pactsopa npobbl hunbTpoBaHNeM N0 LeHTpudyrnposaHmemM. 3aTem 3akaHuBalT pacTBOpeHune Npoobbl
[10 NO/lyYeHUss aHann3npyemMoro pactsopa.

1.2.3 Ecnv ecTb OCHOBaHWA nosiaratb, 4TO HEPACTBOPEHHbIE YACTULbI COepXaT OfWH WX HECKOJIbKO onpeaensae-
MbIX 3/1EMEHTOB, U NPU 3TOM CyLlecTBYeT Apyras 6onee adpekTnBHas MeTofuka pacTBOpeHus Npob6, TO BbINOMHAT
nobyto 13 cneayowmnx npoueayp. HepacTBopeHHble YacTuLbl YAansaloT U3 pacTsopa npobbl huabTpoBaHnem, apuneTp n
0caflok NepeHOCAT a COOTBETCTBYIOL WA COCY ANSi pacTBOPEHUs UnocneayioLeii 06paboTkn, Unm pacTBop Npobbl BMeCTe
C HepacTBOPEHHbIMU YacTUL,aMmn KOJIMYECTBEHHO MEePEeHOCAT a COOTBETCTBYIOLW W CcOCyA ANA pacTBOPeHNs u nocnepyto-
et 06paboTku.

124 EcnuecTb OCHOBaHWA nofararb, 4TO HEPACTBOPEHHbIE YACTULbI COAepXaT OfWH WX HECKOJIbKO onpeaensae-
MbIX 39/1EMEHTOB, U NPU 3TOM HEBO3MOXHO NPUMEHUTb ApYryto 6onee ahhekTMBHYIO MeTOANKY pacTBOpeHuUs npob, To a
3TOM C/lyyae HepacTBOPEHHble YacTuubl yAansT u3 pactsopa nNpobbl uabTpoBaHMEM UAWN LEeHTpUdyrnpoBaHuem.
3arem 3akaHuMBalOT pacTBopeHue Npob [0 NoNyyYeHns aHanusmpyemoro pactsopa. OgHako B 1abopaToOpHOM XypHane
[enalT COOTBETCTBYIOLLYIO 3aM1Chb N MHPOPMUPYIOT 3aKa3unka 0 TOM. 4TO MPOTOKO/ U3MepPeHnit byaeT HegoCTaTOUYHO JOC-
TOBEPHbIM (CoAepXaHNe HEKOTOPbIX 3/1IEMEHTOB MOXET ObITb 3aHUXEHO).

13 PeakTtuBbl

131 Bopa, B cooTBeTCcTBUMN C 7.1.
1.3.2 A30THas kucnota, pasbaBneHHas BO6bEMHOM OTHOLWEHUN 1.9. BcooTBeTCTBUM C 7.3.

MprmeyaHne — A30THYIO KACNOTY, pa3baBneHHY0 B 06bEMHOM OTHOWEHMN 1:9. UCNO/Mb3YIOT TONBbKO NpKY yaa-
NleHNN HepacTBOPEHHbIX TBePAbIX YacTuL, 6e3HanopHbIM OUILTPOBAHNEM C UCMO/b30BAHNEM LLe/N0N103HOro (6yMaxHOro)
dunbTpa (cm. 15.2.2).

14 NabopaTopHoe o6opygoBaHue

14.1 OpHopa3oBble nepyaTku B COOTBETCTBUM C 8.1.
1.4.2 CreknsiHHas nocyfa, MepHble Kosbbl C OfHOI METKOW, B COOTBETCTBUM C 8.2. BMECTUMOCTbIO 25 M.

MpumeyaHune — MepHble KOGl HE NCMOML3YIOT, €C/IN 06beM PacTBOPOB NPo6 6bia AoBeeH 10 HE06X04MMO-
ro B rpaflympoBaHHbIX LEeHTPUGYXHbIX NPO6UpKax, a HepacTBOPEHHbIe TBEPAbIe YacTuLbl YaasieHbl LLeHTpudyruposaHmem
(cm. 1.5.2.1).

1.4.3 MnacTtukoBas nabopatopHas nocyaa

1.4.3.1 OpHopasoBble NPO6GUPKM U3 NoAuNponuaeHa, rpagynpoBaHHble, BMECTUMOCTbIO 25 M. ¢ npobkamu unm
HaBWHYMBAKLWMMUCA KpbILKaMK, NPeAnoYTUTEIbHO COBMECTUMbIE Cpa3MepamMu lWiTatuea 418 Npobupok, NCNosb3yemoro
B aBTOMAaTM4eCKOM Npo600T60PHOM YCTPOiiCcTBE, ycTaHaBiMBaeMoM B AQC-VCIT cnekTpomeTp.
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NMpumeyvyaHune — MNpurogHbl NPOGUPKN 6e3 rpasynpoBKM, eCIM NPOGkI NPUTOTOB/IAIOT B MEPHbIX KoN6ax.

1.4.3.2 OpHopa3oBble LeHTpUdYXHbie Npobupkn B cooTBeTcTBUM € D.5.2.
144 UenTpudyra

MpumeyvyaHune — LieHTpudyry He UCNONb3YIOT, €C/IN HepacTaopeHHble TBepAble YacTuLbl YAansaoT u3 pacTeo-
poB Npo6 6e3HanopHbIM huabTpoBaHNEM MU PUNLTPOBaHWEM NOA BakyyMoMm (cM. 1.5.1).

145 O6opyaoBaHne ana punbTpoBaHua

MpumeuyaHue — OGopyfoBaHue ANsi (DUALTPOBAHWA MO BakyyMOM HE UCMOJb3YIOT, C/IM HepacTBOPEHHbIe
TBEpAble YacTuUbl YAAnslT U3 PacTBOPOB MPO6 LEHTPUMYrupoBaHMeM WaM C MOMOLWbI0 CPEeACTB (PUILTPOBAHNS
(cm. 15.2).

1.45.1 BOpPOHKM C (PUNBLTPOM U3 NOAUNPONUIEHA COOTBETCTBYIOLLLE KOHCTPYKLUMM 1 pasmepa ANna punbTpoBaHus
pacTBopoB Npo6 B MepHble koN6bl (CM. 1.4.2).

1.4.5.2 UennwonosHble (bymaxHble) hunbTpbl COOTBETCTBYHOLWErO0 AnaMeTpa ANS UCMNOAb30BaHUA C BOPOHKaMM
(cm. 1.4.5.1).

146 O6opyaosaHune gna MUNbTPOBAHNA NOA BakyyMoM

MpumevyaHnune — ObopygosanHne Ana punbTPOBaHWA NOA BakyyMOM He UCMO/b3YHOT, €C/IM HepacTBOPEHHbIE
TBEpAble YacTulbl yaansoT U3 pacTBOPOB Npob LeHTpudyruposaHmem nam 6esHanopHbiM ounbTpoBaHnem (cm. 1.5.1).

1.4.6.1 YcTpolicTBO (hnbTPOBaHMA NOA BakyymoM, B COOTBETCTBMM C B.5.7.1 (npunoxeHune B).
1.4.6.2 MembpaHHble (bunbTpbl B COOTBETCTBMMU € B.5.7.2 (CM. npunoxexune B).

14.7 O6opyaoBaHue gna nMNbTPOBAHNA WNpULammn

1.4.7.1 Wnpwuupl, B cooTBeTcTBMK C B.5.8.1.

1.4.7.2 dunbTpyloue HacafKu Ha LWNPULbl B COOTBETCTBUM € B.5.8.2.

1.5 MeTtoguka

NMpumeyvyaHune — MNpu nogrotoeke Npo6 A4NA NpeAoTBpaLLeHNs BHECEHNS BO3MOXHOIO 3arps3HeHNs ¢ pyk 1 nx
3alLMThl OT KOHTaKTa C TOKCUYHBIMU W €[KUMW KOPPO3NOHHBIMMW BELLECTBAMU PEKOMEHAYETCS HAaAEeBaTb O4HOPA30BbIe Nep-
yaTkmn (cm. 1.4.1).

151 OnpepgeneHue nopagka geiicTBuii ANa yaaneHns TBepAbiX HYacTuy,

1.5.1.1 Ecnu nocne pacTBOpeHus Mpobbl C MCMOMb30BAHNEM OAHOW M3 METOAWK, MPUBEAEHHbIX B MPUIOXEHNAX
C — H. HepacTBOpeHHble YacTuLbl NPOCMaTPUBAOTCA BU3YasibHO, TO HEOOXOANMO BbISICHUTL, COAEPXAaT /i1 OHU onpefe-
NsieMble 3/1EMEHTbI C Y4eTOM NpMpoAbl TBEPAbIX HACTUL, KOTOPble MOrN 6bl HAXOANTLCSA B KOHTPO/IMPYEMOM BO3AyXe, a
Takke BO3MOXHOI adh(heKTMBHOCTMN pacTBOPEHNA 3TUX YacTul, No MeToAuKe, NPUBEEHHON B COOTBETCTBYIOLEM NpUo-
XeHUn.

1.5.1.2 Ecnu ecTb OCHOBaHUA nonaraTb, YTO HEPaCTBOPEHHbIE YaCTULbl HE COAepXaT onpefenaemMble 3N1eMeHThI,
TO UX yAanaT O4HUM U3 CNOCO60B, NpuBeAeHHbIX B 1.5.2.

1.5.1.3 EcnuecTtb ocHOBaHuA nonaratb, YTO HEPACTBOPEHHbIE YaCcTULbl coAepXaT OA4UH UK HECKO/IbKO onpeaens-
eMblX 3/1eMEHTOB, TO paccMaTpuBaloT BO3MOXHOCTb MPUMEHEHUS ApYroi 6onee acpheKTUBHOW METOANKN pacTBOpeHus
npo6 (cm. 9.1). B aTom cnyvae BbINOMHAKT TpeboBaHmsa .S.3.

1.5.1.4 Ecnu ecTb OCHOBaHWA nonaraTb, YTO HEPaCTBOPEHHbIE YACTWLbl MOTYT COAEepXaTb OfUH U HECKOJIbKO
onpejeniaeMblX 3/1IEMEHTOB, HO MPW 3TOM MPUMEHeHUe Apyroil 6onee 3(hheKTMBHON METOAUKM PacTBOPEHUS NPo6bI
(cMm. 9.1) HEBO3MOXHO, TO BbINONHAT TpeboBaHua 1.5.3.

152 YpaneHne HepacTBOPEHHbIX TBEP/AbIX 4YacTul, coAepxXalwux O4UH UIN HEeCKONbKO onpefenseMbix
3/1eMeHTOB

15.2.1 YpaneHue HepacTBOPEHHbIX TBEPAbIX HACTUL, LLeHTPUdYTMpoOBaHNEM

1.5.2.1.1 Ecnu pacTBopeHune Npobbl NPOBOAMAN B LEHTPUYXHbIX Npobupkax (cM. npunoxexnune D). To Ans nonyde-
HUS OYMLLEHHOTO aHaln3Mpyemoro pacTtBopa WX nomelalT Ha 15 MUH B LEeHTpUdyry co CKOpOCTbiO BpaLlieHus
2500 06/MuH.

15.2.1.2 Ecnu pacTBOopeHWe nNpo6bl NPOBOAUAN B MEH3YPKaX, COCyAax 41 YCTAHOBKM MUKPOBOJ/IHOBOTO passioxe-
HUA UN B cocyaax 41a Tepmo6ioKa, TO KONMYECTBEHHO NEPEHOCAT Kaxk/blli pacTBOP NPo6bl B OTAENbHY0 MapKMpOBaHHY0
LEeHTPUAYXHYI0 NPO6GUPKY BMECTUMOCTbIO 50 M (CM. [.4.3.2). OMbIBalOT BHYTPEHHIOK NOBEPXHOCTb MEH3YPKM UK cocyaa
[N yCTAHOBKN MUKPOBOJ/THOBOTO Pa3/I0XeHNA HECKO/IbKO pa3 He60/1bWNM KONNMYecTBOM BOAbl (CM. 1.3.1). CMbIBbI NOMeLa-
10T B NPO6GMPKM 1 40BOASAT 06beM pacTBopa A0 MeTkn 25 M. Kaxayto npo6bupky 3akpbliBaloT HAaBUHYMBAIKOLLECA KPbILLKO
1nm nNpo6koit n nomewjanT Ha 15 MUH B LLeHTpUMYry co CKopocTbio BpaleHns 2500 06/MUH 418 NONYHEHNSA OYULLLEHHOTO
aHanu3npyemoro pactsopa.

15.2.2 YpaneHue HepacTBOPEHHbIX TBEPAbIX YACTUL, PUNbTPOBAHNEM

NMpumeyaHune — Ecnv pacTBopeHne Npob NpoBOAWNAN B LLEHTPUMYXHbIX Tpo6upkax (Hanpumep, CM. NpuUIoxe-
Hue O), To A4N8 yaaneHns HepacTBOPEHHbIX YacTuy, 6o1ee NpurogHo ueHtTpudyruposaHue (cm. 1.5.2.1.1).
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1.5.2.2.1 Heob6x0AMMOe YNCAO Lentono3Hbix (bymaxHbix) punbTpos (cM. 1.4.5.2) cBopaynBaloT no hopme BOPOH-
KW. MOMEeLLaloT UX B BOPOHKM ANst hunbTpoB (CM. 1.4.S.1) n NpoMbIBalOT @30THON KNCNOTOW, pa3baBieHHol B 06bEMHOM
oTHoweHun 1:9 (cm. 1.3.2). a 3atem BoAOI (cm. 1.3.1).

1.5.2.2.2 OcTopoxHo fo6aBnatoT5 mn Bogpl (cm. 1.3.1)B pacTBop Npobbl B MEH3YPKe, cOCcye ANS YCTaHOBKM MUKPO-
BOJTHOBOIO pas3/ioOXeHNs Unu B cocyae 415 Tepmoboka, 1 nepeMeLlnBaioT X COAePXUMoe BpaLlaTteibHbIMU [BUKEHUS-
MU. 3aTeM NponyckawT pacTBOp KaxAol Npo6bl Yepe3 NpeABapuUTENIbHO NPOMbITLIA GyMaxHbI (unbTp (cM. 1.5.2.2.1), a
hnnbTpaTt cobupatoT BOTAENbHYI0 MapKMpOBaHHY0 MepHYI0 K016y BMeCTUMOCTbIo 25 mMA (cMm. 1.4.2).

15.2.2.3 OMbIBalOT BHYTPEHHIOK MOBEPXHOCTb MEH3YPKW, cocyfa A8 YCTaHOBKM MUKPOBOJSIHOBOIO Pas/ioxXeHns
unn cocyfa Ana Tepmo6soka HeCKosIbko pa3 HebonblnM KonnyecTBoM BoAbl (CMm. 1.3.1), npu 3TOM gaBas CMblBam
NONTHOCTbIO CTeYb B KONOYy.

1.5.2.2.4 OkoHuaTenbHO J0BOAAT 06bEM pacTBopa A0 MeTku Bofoi (cm. 1.3.1). 3akpbiBalOT KONOY W TWaTenbHO
nepeMeLLnBaloT ee COAepXMMOoe 419 NMOSyYEeHUS aHaNn3npyeMoro pactesopa.

1.5.2.3  YpaneHue HepaCTBOPEHHbLIX TBEPbIX YACTUL, (DUNLTPOBAHNEM MO/ BaKyyMOM

MpnumMmeyaHune — Ecnu pactsopeHune npob NpoBOANAN B LLEHTPUYXKHbIX Npo6upkax (Hanpumep, CM. Npunoxe-
Hue D), To AnAa yaaneHus HepacTBOPEHHbIX YacTul, 60nee NpurogHo LeHTpudyrnpoaHuve (cm. 1.5.2.1.1).

1.5.2.3.1 TMponyckalT pacTBOp Kaxfolh Npobbl yepe3 MeM6paHHblii unbTp (cM. |4.6.2) ¢ MCNONb30BaHUEM
ycTpoiicTBa AnA unbTpoBaHusa nof Bakyymom (cm. [.4.6.1), a dunbTpar cobupalT B OTAE/NbHYIO MapKupOBaHHYIO
0lHOPa30BY0 NPO6UPKY BMECTUMOCTbIO 25 Mn (cm. 14.3.1).

1.5.2.3.2 OmMbIBalOT BHYTPEHHIO MOBEPXHOCTb MEH3YpKW, cocyfa A1 YCTAHOBKM MUKPOBOJTHOBOIO Pa3/ioXeHUs
unm cocyga Ana Tepmo6soka HeCKo/lbko pa3 HeboNblMM KonmyecTBOM BoAbl (CM. 1.3.1). npu 3TOoM gaBas CMblBam
NOJIHOCTbIO CTEYb C BOPOHKM U thunbTpa.

1.5.2.3.3 BbInonHAWT Nt060e 13 cnepyoLwnx AeicTBuni:

a) poBoAAT 06beM pacTBopa Bnpobupke Bogoit (cM. 1.3.1) 40 MeTku 25 M. 3aKpbiBalOT NPOOGUPKY HABMHYMBAKOLL -
CS KPbILUKOW MM NPOGKOIA, T aTeIbHO NepemMeLlnBatoT ee CofepXumMoe A8 NoNyYeHUs aHann3npyemMoro pacTeopa;

b) KONMMYEeCTBEHHO nepeHocsT hunbTpart (cM. 1.5.2.3.2) B MepHyt0 Konby BMeCTUMOCTbI0 25 M (cM. 1.4.2). ombiBas
BHYTPEHHIO0 NOBEPXHOCTb NPo6upkn Bogo (cM. 1.3.1). Pa36aBnsioT 4O MeTKM BOAOIN, 3aKpbiBalOT KON6Y U TWaTENbHO
nepeMeLuBaloT ee COAepXnMoe AN NONyYeHNs aHanM3npyemMoro pacteopa.

1.5.2.4 YpaneHne HepacTBOPEHHbIX TBEPAbIX YaCTUL, U3 pacTBopa Npobbl ¢ UCNoNb30BaHMEM PUALTPYOLNX Haca-
[0K Ha Wwnpuy,

NMpumeyvyaHune — Ecnu pactsopenne npo6 NpoBOAWAN B LEHTPUYXHbIX Npobupkax (Hanpumep, CM. NpuIoxe-
Hue D), To ANa yaaneHus HepacTBOPEHHbIX YacTul, 6onee npurogHo ueHTpudyrnposanue (cm. 1.5.2.1.1).

1.5.2.4.1 He yunTbiBasi HaNnuNe HepacTBOPEHHbIX BELLLECTB, KOIMYECTBEHHO MEePEHOCAT KaXAblii pacTBop Npobbl U3
MEeH3YypKU, cocyaa A1a yCTaHOBKM MUKPOBOJIHOBOTO pas/iokeHus uam cocyga ana Tepmo610ka, B KOTOPbIX NPOBOANIOCH
pacTBopeHue Npobbl, B MEPHYIO KONGY BMECTUMOCTbIO 25 M/ (CM. 1.4.2). OMbIBalOT BHYTPEHHIOIO NOBEPXHOCTb MEH3YPKMU,
cocyfa ANs yCTaHOBKM MUKPOBOJIHOBOTO pa3/ioXeHus Wan cocyfa Ans TepMo6/10Ka HECKOIbKO pa3 He6OoNbLIMM KO-
4ecTBOM BOAbl (cM. 1.3.1). npu 3TOM faBas CMblBaM MOMHOCTbIO CTeYb B KONBY, M 40BOAAT 06beM pacTBopa Ao 25 M.

1.5.2.4.2 HabupatT npnbam3ntenbHo 5mn pactsopa npobsl (cm. 1.5.2.4.1)8 wnpuy (cMm. 1.4.7.1).

15.2.4.3 HapgeBaloT hunbTpylolyo Hacagky (CM. 1.4.7.2) Ha KaxAblii WwWnpuy, n yepes unbTp NEPEHOCAT pacTBop
npo6bl B Npo6upky (cm. 1.4.3.1).

15.2.4.4 TMosTopsaT npoueaypbl 1.5.2.4.211.5.2.4.3. oT(hbTPOBLIBAA a/IMKBOTY WK a/IMKBOTbI pacTeopa npoobl,
ecnv A4ns onpefeneHns NCKOMbIX 3/1eMEHTOB Ha cTaAnmn aHanusa (cm. MCO 15202-3) Heobxogumo 6onee 5 mn pactsopa.

1.5.2.4.5 Tpo6upKy 3aKpbiBaOT NPOBGKOW 1 TWATENLHO NEPEMELLMBAIOT €€ COAEPXMUMOE A1 NOSTyYEHNUS aHaNn3un-
pyemoro pactsopa.

1.5.2.4.6 TMocne unbTpOBaHMA OQHOTO pacTeopa npo6bl LWNPULL 1 PUNBLTPYIOLLYI0 HacaaKy BelbpacbiBatoT. Hecne-
fAyeT NOBTOPHO MCMOb30BaTh hMAbTP.

153 O6paboTka HEPACTBOPEHHbIX TBEPAbIX YaCTWL, KOrAa OHW MOTYT cogepxaTb OAWH WUAW HECKO/bKO
onpefenseMblX 31€MEHTOB, NpU Hann4nu 6onee acpPekTUBHON METOANKN pacTBOPeHNS Npo6

1.5.3.1 YpganeHve nobpaboTka HepaCcTBOPEHHbIX TBEPAbIX YACTUL, C NPUMeHeHneM 6onee achhekTNBHON METOANKN
pacTsopeHus npo6

153.1.1 MMopgrotasnvBalT NepBUYHbIE aHa/IM3Mpyemblie pacTBopbl B cOOTBETCTBUN C 1.5.2.3. & HepacTBOpeHHble
TBepAble YacTullbl yaansaT MuibTpoBaHMEM MO/ BaKyyMOM

1.5.3.1.2 CoxpaHAaloT BTOpU4YHble (UNbLTPbI (Mem6paHHble (UAbLTPbLI, UCNOMb30BaHHbIE ANA UIbTPOBAHUA
pacTBopoB Npo6)n unbTpbl C Npobamu (eC/v OHN HEGBLIIN pacTBOPEHLI) AN nocneaytouero aHanmsa (cm. 15.3.1.3).

15.3.1.3 MogrotaBnmealoT BTOPUYHbIE aHanM3MpyeMble pacTBOpbl, Npu HeobxogumocTu (cm. 1.5.3.1.2). nytem
pacTBOPEHUS BTOPUYHbIX (PUALTPOB U hpUNbLTPOB € Npobamu No MeToaukKe, KOTOpyl cuutaroT 6onee apeKTUBHON No
CpaBHEHMIO C NCNONb30BaHHON (cM. 15.1.3).

1.5.3.1.4 Tlo OKOHYaHWUM aHann3a NepBUYHbIX aHann3npyemMbix pacTsopos (1.5.2.3.3) MBTOPMYUHBIX aHANN3NPYEMbIX
pacTtBopoB (1.5.3.1.3) B cooTBeTCcTBUN € MMICO 15202-3. CyMMUPYIOT COOTBETCTBYIOLLME pe3ynbTaTbl MO KONNYECTBEHHOMY
aHanm3y Bcex MeTasioB, MeTanongoB 1 X CoeUHEeHNIA.

34



FOCT P NCO 15202-2—2014

1.5.3.2 MosTopHas obpaboTka pacTBopa Npo6bl U HEPACTBOPEHHbIX TBEPAbIX YacTUL, C NPUMEHEHNEM
3hbheKkTMBHOI MeToAVKN pacTBOpPEHNs Npo6.

NMpumevyaHue — Ecnn ecTb OCHOBaHMS MosiaraTb, YTO HEPACTBOPEHHbIE TBEPAbIE YACTULbI COAEPXAT OAWNH
W/IN HECKOJIbKO OnpeAenieMblX 3/1IEMEHTOB, TO UX PEKOMEHAYeTCs NoABEPrHyTb NOBTOPHON 06paboTke BMeECTe C pacTBo-
pom npo6Gbl, a He yaansaTb (UNbTPOBaHWEM 1 06pabaTthiBaTh OTAENbHO. PasHuua Mexay 3TMK npoueAypamMmm CyL,ecTBEH-
Ha B CBSI3W C Tpe6oBaHMAMYN 6e30MNacHOCTU, KOrAa pacTBop Npo6bl COAEPXUT PTOPUCTOBOAOPOAHYIO KUCNOTY.

1.5.3.2.1 MepeHOCAT pacTBOp NpPo6bl, HEPacTBOPEHHbIE TBEPAbIE YacTuLbl U PUALTP C NPo6oi (ecnn oH He 6bin
pacTBOpeH) B cocy AN pacTBOPEHUs Npo6bl, N3roTOBNEHHbI U3 MaTepunana, COBMECTUMOTO C peakTuBamu, UCNosb30-
BaHHLIMU NMPW NepBOM PacTBOPEHWUMW MPOGLI, a Takke peakTVBamu U YCNOBUAMU, HEOGXOAUMBIMU ANA NOC/eAYoLero
pacTBOpeHus.

MpumeuvuaHne — Ecnm B COOTBETCTBMU C N06OI M3 ABYX MeTOAMK pacTBOPeHUs npobbl NpefyCMOTPEHO MC-
nonb3oBaHne PTOPMCTOBOAOPOAHON KNCNOTbI, TO pacTBOpeHWe NPOBOAAT B NOAOrpeBaemMoli MeH3ypke, cocyfe Ans ycra-
HOBKV MWKPOBOJIHOBOTO Pa3/ioXeHNs Wan a cocyfe A1a TepmMo6/10Ka, N3roTOB/IEHHbIX U3 XMMUYECKN CTOMKOro matepuana
(06bI4HO hTOPYrNEpPOAHOr0 NoMMEpa).

1.5.3.2.2 OmbIBalOT BHYTPEHHIO NMOBEPXHOCTb COCYyAa, UCMO/Ib30BAHHOrO NPU NepBOM pacTBOPEHUN Npobbl, Hau-
MeHee OMacHbIM 13 peakTUBOB, NPefyCMOTPEHHbIX B COOTBETCTBUYM CO BTOPOW (6onee achheKkTMBHOI) MeTOANKOW pacTBO-
peHus npo6, a CMbIBbI MOMELL AT B COCY [, UCNO/b3yeMblii 415 BTOPOro pacTBOPEHNS.

1.5.3.2.3 6onee achhekTMBHYO MeToANKY pacTBopeHus (cM. 1.5.1.3) npuMeHs0T 415 pacTBOPOB NPo6 1 HepacTBO-
PEHHBIX YACTUL, M NOMTyHalOT aHaNn3npyemble pacTBopsbl.

NMpumeuaHue — MOXET NOSABUTLCA HEOGXOAUMOCTb YAA/IEHNS] PEAKTUBOB, UCMO/b30BaHHbIX @ COOTBETCTBUN C
nepBoil METOAMKON PacTBOPeHUs, HanpUMep NyTem BbiNapuBaHWs KUC/OT, He UCNOJIb3yeMblX BO BTOPOI MeToAuKe pacTBo-
peHus.

6onee

1.5.4 06pa60TKa HepaCTBOPEHHbIX TBEPAbIX HYacTuly, Korga OHW MOTyT cogepXxatb OAWH WUIN HECKO/TbKO

onpefensieMbiX 3/IEMEHTOB, NPU OTCYTCTBUM 6onee ahPEKTUBHONW METOANKN pacTBOPEHUsi Npo6

15.4.1 [ns npuroToB/IEHUS aHaIM3MPyeMbIX PACTBOPOB NCMO/b3YIOT /II00YI0 METOAVMKY, NPpMBEAEHHYI0 € 15.2.3. 1
yAansoT HepacTBOPEHHbIE TBEP/ble YaCTULLbI.

1.5.4.2 B nabopaTopHOM XypHase genalT 3an1ucb 0 TOM. YTO NOC/e PacTBOPEHUS NPO6bl OCTA/INCh HEPACTBOPEH-
Hble YacTuLbl, KOTOpPble MOTYT cofiepXaTb OANH WU HECKONbKO OnpefensieMblX 3/1eMeHTOB.

1.5.4.3 TpUroToB/IEHHbIE PACTBOPbI aHaNM3MpyoT a cooTBeTcTBUN ¢ ICO 15202-3. Npu 3TOM MHPOPMUPYS 3aKas-
4ymKa 0 TOM. 4TO NPOTOKON U3MEePEHUIA ByaeT HeJOCTaTOUYHO JOCTOBEPHbLIM. B 4aCTHOCTW, yKka3biBalOT 3/IeMEHTbI, pe3y/bTa-
Tbl ONpeAeneHna KOTOPbIX MOTYT 6bITb 3aHUXKEHbI.
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Mpunoxexwne J
(cnpaBo4HOE)

OcapoK YacTuL, Ha CTeHKax I'IpOﬁOOT60pHI/IKa

J.1 O6nacTb NnpuMeHeHus

B HacTosILLEM NPUIOXEHUN NpuBeaeHa UHopmaLus o cnocobax yyeta ocafka TBepAblX YacTUL, HA BHYTPEHHUX
cTeHKax kapTpuaxa nav npobooT6opHmka (cMm. 10.3). onyb6namkoBaHHas B (37). (38). (39) n (40).

J.2 NMpo600T6OPHUKHN

Mpo600T6OPHUKM ANS YaBIMBaHUA a3p030/1ei 06bIYHO NpeACcTaBNAT CO60M (hunbTP, 3aKpensIeHHbIl B AepxaTe-
Nle. XOTS B KaYecTBe NblAeynoBUTENSA MOTYT ObITb UCNOJIb30BaHbI U pYrve ynasnvsatoLme matepuansl, Hanpumep, ocaau-
Te/bHble MAACTUHbLI U NeHbl. YCTPOWCTBO B c60pe paccmMaTpuBaloT Kak npo600T60PHUK. DhDEKTUBHOCTL yNaBIMBaHNS
TBEPAbIX YaCTWL, a3P030/15 NPUHATO BbIYNCSATH KAK OTHOLLEHWE COAEPXKaHUS YAacTuUL, COBPaHHbIX NPOGOOTEOPHNKOM, K 1X
cofilepXXaHuto B He303MYLLLEHHOM C/l0e Bo3ayxa. /15 Bcex aapo30/ibHbIX NPOGOOTOEOPHNKOB XapaKTEPHO CHXeHWe addek-
TUBHOCTW yNaB/UBaHWs C yBEIMYEHNEM a3pOAMHAMMUYECKOTro guaMeTpa yactul,. Npo6ooT6opHMKM, o6nagatlumne cenek-
TUBHOCTbIO K YacTuLaMm onpefesieHHOro pasmepa, npefHasHauyeHbl 4151 MONYYEeHUs yCTaHOB/IEHHOI 3dhdhekTMBHOCTU
ynaBnuBaHusa 4acTul, caspoArHaMUYecKUM 4uamMeTpoM BonpeaeieHHOM nana3oHe, U3BeCTHO kak HopMaTuB nNpy oT60-
pe npo6 (cm. CO 7708). a adhheKTUBHOCTb y1aBNnBaHNSA NPo600T6OPHMKA paccmaTprBatloT B COOTBETCTBMM C KOHKPeT-
HbIM HOPMAaTMBOM. 8 KOHCTPYKLMSAX HEKOTOPbIX NPO6G0O0TGOPHWMKOB, HaMpUMeEp LMUKAOHHOTO Tuna, NpeAycMOTPeH
BHYTPEHHUIA pasgenutens ANs ynaBamBaHus yacTtuy Tpebyemoro pasmepa

J.3 O heKTUBHOCTb y1aBANBAHNSA YacTuL,

3 PeKTUBHOCTL yNnaBnMBaHWUsA TBEPAbIX YaCTUL, a3po30/ibHbIM MPO6OOTGOPHNKOM CknadblBaeTCcsi U3 YeTbipex
cocTaBnswmx: (i) athdekTMBHOCTb BcacbiBaHus, (M) adhekTUBHOCTL NepeHoca BHYTpM Npo6ooT60pHMKa (1160 OT BXOA-
HOro 0TBEpPCTMSA NPO600TEOPHMKA K ynaBvuBatoLemMy MaTepuany, nm6o, ecnu ectb BHyTPEHHWI pasfenutenb, 0T BXOLHO-
ro 0TBEpPCTUA NPO6GOOTOOPHNKA K BHYTPEHHEMY pasfenuteniio 1 oT pasfenutens Kk ynasnusakouemy matepuany). (bl
3P PeKTMBHOCTb MPOHNKaHWA (Yepe3 pasgennTens npu ero Hanuuum); (ilii) adhhpekTMBHOCTL 3axBaTa YacTul, ynasanBao-
WM Matepuanom (Hanpumep, aPPeKTUBHOCTb PUNBTPOBAHWSA, €C/IN YNaBAMBAKOLWMM MaTteprasnomM sBaseTcs punbTp).
[na no60oii 3afaHHO KOHCTPYKL MM NPO600TOOPHMKA pa3nyHblie cocTaBnatolwme adekTUBHOCTY Y1aBNnBaHNa 3aBUCAT
OT a3poAMHaAMNYECKOro AuameTpa YacTuL, U CKOPOCTM NOTOKAa BO3AyXa Yyepe3 Nnpo6o0T60pHMK. S HEKTUBHOCTL BCacbiBa-
HWS TaKXe 3aBUCUT OT CKOPOCTU M HanpaB/eHUs BETPa, a Yro/l Hak/loHa BXOAHOro OTBEPCTUA NPO600THOPHMKA KBEPTUKANN
B/MseT nHa ah(PEeKTUBHOCTb BCACbiBaHUA, N Ha 3P heKTUBHOCTL NepeHoca. YacTb Npobbl 6yAeT ocefaTtb Ha BHYTPEHHUX
NoBEepPXHOCTSAX NPO6GOOTGOPHMKA B pe3ybTaTe NoTepb Npu NMPOXOXAEHUM yacTuy yepes npuGop. Ecnm npo6ooT6opHUK
TpaHcnopTupyoT nocne ot6opa nNpo6, To oceBlIME Ha ynaBnuBawleM mMatepuane YacTulbl MOTYT 6biTb 3aTPOHYTbI U
nepeHeceHbl Ha BHYTPEHHIOI NOBEPXHOCTb NPO600THOPHMKA (3TO BAMAHME ByaeT 3HauMTebHbIM TOMIbKO B C/lyyae nepe-
Tpy3kn ynaBnvBatoLero matepmana npo6oii).

Ecnu B CoOTBETCTBUM C NpefHa3Ha4YeHneM, yCTaHOB/IEHHbIM NPOEKTHOI AOKyMeHTauueld, Npo600T60PHUK AO/MKEH
ynaBnuBaTh BCE BCACblBAEMble HYACTULbl, TO 3TV NOTEPM YacTUL, JO/DKHbI 6bIThb yuTeHbl. B Tabnuue J.1 B kauecTse npumepa
npuBefeHbl cpefjH1e 3HaYeHns BkiajadacTull.oceBLINXHA CTeHKaX, 4151 ABYX CepPUIiHO BbiNyCKaeMbIXNpo6ooT60PHMKOB.
B3ATble 13 (37). (38). (39) u (40). 3TN AaHHbIE HENbL3A MTPUMEHATH B Ka4ecTBe 06pasLa, YTo N03B0NI0 6bl BBECTU MONPaBOY-
Hble KO3t PULMEHTHI.

[lns HeKOTOpPbIX NPOGOOTOEOPHNKOB NPOGY YACTULL, OCEBLLMX HA yNaBUBatoLWeM Mmatepuasne, cunTalT ucyepnbiBato-
Leii. T e. ocafoK YacTuL, Ha CTEHKAX He cuMTaloT YacTblo Npobbl. A5 Apyrnx Npo600T60PHNKOB peKOMeHAyeTcs OLeHUTb
0CafloK YacTuL, Ha CTeHkax npubopa.

J.4 MeToguka

CylecTByeT HECKO/IbKO METOAMK, KOTOpble MOXHO UCNO/b30BaTh A1 yyeTa ocajika 4acTul Ha CTeHkax Npo60ooT-
60pHMKa. OAHY N3 METOAUK — 3IKCTPaKLMIO UK pacTBOpPeHWe Npobbl BHYTPY NPO6G00TOHOPHMKA — NPUMEHSAIOT Ha NpakTu-
ke B0 ®paHuun (cMm. Hanpumep (20)). ipyras 4yacTo npumMeHsemas MeToAvKa 3akniovaeTcs B BbIMbIBAHMM 0CajKa 4acTuy, ¢
BHYTPEHHUX CTEHOK NPO6GO0TOOPHMKA B COCY/ A1A IKCTPaKL MK UM pacTBOPEHUS Npo6bl, B KOTOPOM HaxoAMTCs ynaBnnea-
lowuii matepuan c npo6oii. Ocagok MoXeT 6biTb NEPeHeceH KOMYEeCTBEHHO, €C/IN OH XOPOLIO PacTBOPUM WAW Nerko
BbIMbIBA€TCS, HO 3TO GbiBaEeT B pefknx cryyasx. Yalle BCero BbiMblBaHMe 0cajka YacTul, B COCY/ He ABNAETCA Konnyec-
TBEHHbIM 11 MOXeT 6bITb NPUYKHON BHeCeHNA 3arpa3HeHmns (cM. (33)). bbino NoaTBEPXAEHO, YTO 418 OTPAHUYEHHOr0 Yncna
crny4aeB NpuMeHeHne MeTOAWKW MPOTUPaHUS BHYTPEHHUX MOBEPXHOCTeN BAaXHbIM MaTepuasioM MOXeT obecneunTb
KONIMYECTBEHHbI NepeHoc vacTuy, (cM. (41J).
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J.5 lMpoTupaHne BHYTPEHHNUX NOBEPXHOCTEN

MpoTupaHne BHYTPEHHNX NOBEPXHOCTE NPo600T6OPHMKA NO3BO/IAET coYeTaTb MexaHuyeckoe yjaneHme co cMa-
YMBaHMEM Y PACTBOPEHNEM. BaXKHO NpaBU/IbHO BbIGPATL ounLLalowmii Matepuan. OH He LO/HDKEH NPUBHOCUTL 3HAUUTENb-
HOTO 3arps3HeHNs U L0MKeH 6biTb COBMECTUM C METOAMKOW NOArOTOBKM NPO6 1 aHanunsa. Macca ouuniaioLiero matepmana
He A0/MKHA 6bITb HACTONBLKO 60/bLION, YTO6bLI BbI3BATb UCKAXEHME NpeAena 06HapyXeHns meToga aHanusa. Ecnv ounwa-
IOWmWA MaTepran HeBO3MOXHO NOATOTOBUTL K aHann3y U NpoaHann3npoBaTth TakuM Xe Cnoco6oMm, Kak U ynasnmsatoLnii
maTepwuarsn, To ero MOXHO paccMOTPETb Kak OTAeNbHYH Npo6y, a pe3ynbTaTbl aHA/IM30B 06bEAUHUTD.

J.6 OueHka TOYHOCTHU

Ecnn 0T60p Npo6 Bo3gyXa v aHaMTUYeckuii MeTog BKIOYAIOT B Ce6S cnelnanbHyo npoLeaypy U3BNeYEHNs v aHa-
/1132 4aCTuL, OCEBLUMX HA CTEHKAax NPO600T60PHMKA, TO 3TO JO/HKHO 6bITh YUTEHO NPY OLLEHKE PaclUMpeHHoil Heonpeae-
NEHHOCTU MeToAa.

Ta6nuuya J.1— CpeaHunit BKkNaj ocajka yacTul, Ha cTeHkax Npo60o0oT60pHMKa B pe3ynbTaTbl aHanmsa (a1 npob6ooT-
60pHMKa C KapTpUAKeM 3aKpbITOro Tuna n npo6ooT60pHUKa, paspaboTaHHoro KOMIY

Mpo600T6OPHUK C

Mpo600T6OpPHYIK,
Kapr”A)KTE’m;aKpb'TO'O paspaboTaHHbIi KOM
Onpegensiemblit
Otpac/ib Npoun3BoACTBa SeMeHT
CpefHwii BKNag, CpepgHuii BKIag,
ocajka vactu, n ocajka vacTu, n
Ha cTeHkax (%) Ha cTeHkax (%)
Bbinnaeka mean Cun 21 18 16 17
MepepaboTka CBUHLOBOM pyabl Pb 19 9 19 8
MasnbHan mactepckas Pb 29 30 - —
MpownsBogcTBO Gartapeii Pb 28 16 8 1
Caapka Cr (VI) 5 10 — —
Capka Al — — 3 18
[anbBaHWyeckoe Npou3BoLCTBO Cr (VI) 12 12 — —
OkpaluvBaHue HanblneHnem Cr (V1) 7 29 — —
JNlnTeiiHoe Npou3BOACTBO 2n 53 9 - -
LinHkoBaHue 2n 27 18 — —
YyryHHo-nnTeiiHoe nNpou3BoACcTBO Fe 22 18 8 18
YyryHHO-NnTeiiHoe Npou3BOACTBO (Cepblii YyryH) Fe 24 18 5 18
JNinteiiHoe npou3BoACcTBO (6pPOH3a) Cu. Pb. Sn. 2n  19.13.0. 15 6 0.0.0.3 6
MepHo-6epunnvesoe nuTeiiHoe NPoM3BOACTBO Cwu. Be 31. 12 4 — —

" OM (Institute of Occupational Medicine. USA} — WHcTUTYT Murnensl Tpyaa. CLUA.
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Mpunoxenne OA
(cnpaBo4HOE)

CBefieHNs 0 COOTBETCTBUM CChIJTOYHbIX MEXAYHAPOAHbIX N eBpOoneinckux
pervoHanbHbIX CTaHAAPTOB HaLMOHaNbHbIM CTaHfapTaM Poccuiickoit depepaunn

Ta6nuya JAL

O603Ha4eHMe CCbITOYHOrO CreneHb

Ha4yeHne 1 HaMMeHOBaH! TBETCTB! HaUVOHaJTbHOIO CTaH, T,
MeXAyHapoaHOro ctaHgapTa COOTBETCTBUA ObosnaueHme AMMEHOBAHNE COOTBETCTBYIOLIEI0 HALMOHANLHOTO CTaHAapTa

NCO 15202-1 Hor FOCT P NCO 15202-1—2014 «Bo3gyx pabouyeii 30Hbl. Onpegene-
HUe MeTaslIoB U MeTa/I/IoNA0B B TBEPABIX YACTULLAX a3p030/1si METOLOM
aTOMHOW 3MUCCUOHHOI CNEKTPOMETPUN C MHAYKTUBHO-CBA3AHHOI nnas-
Moii. YacTb 1. OT60p Npob»

MCO 15202-3 Hor FOCT P MCO 15202-3—2008 «Bo3ayx pa6oueii 30Hbl. Onpegene-
HUe MeTaslIoB U MeTa/lJIoNA0B B TBEPAbIX YAaCTULLAX a3p030/1si METOLOM
aTOMHOW 3MUCCUOHHOI CNEKTPOMETPUN C UHAYKTUBHO-CBA3AHHOW nnas-
Moii. HacTb 3. AHann3»

EH 13890 — *

* COOTBETCTBYIOLMI HALMOHANbHbIA CTaHAAPT OTCYTCTBYET. [l0 ero yTBepXAeHUs peKoMeHAyeTCs UCNo/b30BaTh
nepeBoj Ha PYCCKuii A3bIK JaHHOTO MeXAyHapoAHOro cTaHgapTa. MepeBoj 4aHHOTO MEeXAyHapoAHOro cTaHaapTa Ha-
XoauTcsi B defepasibHoM MH(OPMALUOHHOM (POHAE TEXHUYECKUX PEriaMeHToB U CTaH4apTOB.

MpumeuaHue — B HacTosilwelt Ta6nuLe UCNONbL30BAHO Cleaytollee YyC0BHOe 0603HaYeHne CTeneHn cooT-

BETCTBUS CTAH4APTOB:
- IDT — nAeHTUYHbIe CTaHAaPThI.

38



FOCT P NCO 15202-2—2014

Bubnunorpadus

[1] 1ISO 1042 Laboratory glassware — One-mark volumetnc flasks
(Mocypa na6opatopHas cTeknsiHHast — KonbGbl MepHble ¢ 04HOI MeTKOM)

2, 1SO 3585 Borosillcate glass 3.3 — Properties
(BopocunukaTHoe cTekno mapku 3.3 — CBoiicTBa)

13] 1SO 3696 Water for analytical laboratory use — Specification and test methods
(Boga gns nabopaTopHOro aHann3a — TexHU4Yeckne ycnoBus U MeToAbl UCNbITaHWIA)

W] 1SO 7708 Air quality — Particle size fraction definitions for health-related sampling
(KauectBo BO3gyxa — OnpefeneHve rpaHy/oMeTPUYECKOro cocTaBa 4acTul, Npu caHuTap-
HO-TUTMEHNYECKOM KOHTpOSIe)

15) 1SO 8518 Workplace air — Determination of particulate lead and lead compounds — Flame or
electrothermal atomic absorption spectrometric method
(Bo3ayx paboyeil 30Hbl — OnpefeneHne CBUHLA U COeMHEHNI CBMHLA B BUAE TBEpAbIX Yac-
TMY, — MeToA 3N1eKTPOTEepPMUYECKO MAN NnamMeHHOl aTOMHOV abcopbUMOHHON cnekTpoMeT-
pun)

16 1SO 8655-1 Piston-operated volumetric apparatus — Part 1: Terminology, general requirements and user
recommendations
(YcTpoiicTBa MepHble, NpUBOAMMbIE B AelicTBUE NopliHeM — YacTb 1 TepMuHbl 1 onpegene-
HUA. 06w mne TpeboBaHUsi 1 peKoMeHAaLMmn No UCNOMb30BaHNI0)

m 1SO 8655-2 Piston-operated volumetric apparatus — Part 2: Piston pipettes
(YcTpoiicTBa MepHble, NpYBOAUMbIE B felicTBME nopliHeM — YacTb 2 MuneTTopsl)

18] 1SO 8655-5 Piston-operated volumetnc apparatus — Part 5: Dispensers
(YcTpoiicTBa MepHble, NpUBOAUMbIE B fielicTBUE noplwiHeM — YacTb 5. [lo3atopbl)

[9] ISO 8655-6 Piston-operated volumetric apparatus — Part 6: Gravimetric methods for the determination of
measurement error
(YcTpoiicTBa MepHble, NPUBOAMMbIE B ieiicTBME NOPLUHEM — YacTb 6. paBuMeTpuyeckne mMe-
ToAbl onNpeAenieHnsa NorpeLHoCcTn U3MepeHns)

[10] ISO 11174 Workplace air — Determination of particulate cadmium and cadmium compounds — Flame and
electrothermal atomic absorption spectrometric method
(Bo3ayx paboueii 30Hbl — OnpefeneHne kagMus 1 COegUHEHNA kKagmnsa B BUAe TBepAbIx Yac-
TMY, — MeToA 3/M1eKTPOTEPMUYECKON MU NnaMeHHOl aTOMHOW a6CcopBUMOHHONI CnekTpoMeT-
pum)

[11] SO 30011 Workplace air — Determination of metals and metalloids In airborne particulate matter by
inductively coupled plasma mass spectrometry
(Bo3ayx paboyeil 30Hbl — OnpepeneHve MeTanioB U MeTanoMaoB B BuAe TBEPAbIX YacTuL,
MeTOJ, Macc-CnBKTPOMETPUMN C UHAYKTUBHO-CBA3AHHOW N1a3MOoiA)

[12] EN 482 Workplace exposure— General requirements for the performance of procedures for the

measurement of chemical agents
(Bo3peiictBue B paboueii 30He — O6LWMe TpeboBaHNA K XxapakTepucTukam MeToauk usmepe-
HWUIA copepXaHnsa XMMUYECKUX BeLLecTB)

[13] EN 1540:2011 Workplace atmospheres — Terminology

(Bo3gyx paboueit 30Hbl — TepMuHbI 1 onpegeneHuns)

[14] EN 14902:2005 Ambientair quality — Standard method for the measurement of Pb. Cd. As and Ni In the PM 10

[15]

[16]

[17]

[18]

[19]

fraction of suspended particulate matter
(KauecTtBo aTmoctepHoro Bo3gyxa — CTaHAapTHbI MeTog onpegenenus Pb. Cd. As n Ni Bo
dpakymn PM 10 B3BELUEHHbIX B BO3JyXe YacTul)
ACGIH. Threshold limit values for chemical substances and physical agents; biological exposure Indices.
American Conference of Government Industrial Hygienists. Cincinnati. OH (updated annually).
Available (2011-05-10) at wvAV-acoih.oro
European Commission. Commission Oirectrve 2006/15/EC of 7 February 2006 establishing a second list of
indicative occupational exposure limit values in implementation of Council Directive 98/24/EC and amending
Directives 91/322/EEC and 2000/39/EC. Off. J. Eur. Commun. 2006. L38, pp. 36— 39.
Available (2011-05-10) at
http:,7eur-lex.europa.eu’'LexUriServ,ILexUriServ.do?uri=0J:L 2006:038:Q036:0039:EN:PDF
European Commission. Council Directive 98/24/EC of 7 Apnf 1998 on the protection of the health and safety of
workers from the risks related to chemical agents at work (fourteenth individual Directive within the meaning of
Article 16(1) of Directive 89/391/EEC). Off. J. Eur. Commun. 1998, L131. pp. 11—23. Available (2011-05-10) at
http://eurlex.europa.eu/LexUnServilLexUnServ.do?uri=0J:L-1998:131-0011:0023:EN PDF
NIOSH. NIOSH Manual of Analytical Methods: Method 7056 Berlum. soluble compounds and Method 7074
Tungsten (soluble and insoluble). National Institute for Occupational Safety and Health. Cincinnati. OH. USA
(updated periodically). Available (2011-05-10) at htlp://wwwcdc Qovi'niosh/docs/2Q03%2D154.'
HSE. Methods for the Determination of Hazardous Substances: MDHS 42/2 Nickel and Inorganic compounds of
nickel In air (except nickel carbonyl) and MDHS 46/2 Platinum metal and soluble platinum compounds In air.
Health and Safety Executive. Bootle. United Kingdom (updated periodically). Available (2011-05-10) at
http :,7www.hse.oov.uk.<oubns/mdhst’pdfs,Indhs42-2.pdf

39


https://meganorm.ru/mega_doc/norm/gost-r_gosudarstvennyj-standart/22/gost_r_mek_60601-2-28-2013_natsionalnyy_standart_rossiyskoy.html

FOCT P NCO 15202-2—2014

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]
[28]
[29]
[30]
[31]
[32]
[33]

(34]

[35]

[36]

[37]
(38]
[39]
[40]

[41]

40

INRS. Base de donndes MetroPol (Metrologie des polluants — Eyalua/lon de (‘exposition professionelle —
M6thodes de prdievement et d'analyse de | air): Fiche 003 Mdtaux - metalloides. Institut National de recherche et
de Sdcunte. Nancy. France (updated penodicaBy). Available (2011-05-10) at http://www.inrs.fr/inrsDub/
inrs01.nsf/inrs01 metropol view/BAAA696CDI93E206C12S6D5C0041B8D1/$Flle/003.pdf

Drake, P. Marcy, A D., Ashley. K. Evaluation of a standardized method for determining soluble silver in workplace
air samples. J. Environ. Monlt. 2006. 8. pp. 134—139

HSE. Methods for the Determination of Hazardous Substances: MDHS 6/3 Lead and Inorganic compounds of lead
in air. MDHS 10/2 Cadmium and Inorganic compounds of cadmium in air, MDHS 12/2 Chromium and inorganic
compounds of chromium in air, MDHS 29/2 Beryllium and beryllium compounds in air. MDHS 30/2 Cobalt and
cobaltcompounds m air and MDHS 42/2 Nickel and inorganic compounds of nickel in air (exceptnickel carbonyl).
Health and Safety Executive. Bootle. United Kingdom (updated periodically). Available (2011-05-10) at
http://www.hse.gov.ukj&ubns/mdhsi'

NIOSH. NIOSH Manual of Analytical Methods: Method 7013 Aluminium and compounds, as At. Method 7024
Chromium and compounds, as Cr. Metnod 7027 Cobalt and compounds, as Co. Method 7029 Copper (dust and
fume). Method 7030 Zinc and compounds, as Zn. Method 7048 Cadmium and compounds, as Cd. Method 7082
Lead by flame AAS. Method 7105 Lead by GFAAS. Method 7303 Elements by ICP (Hot btock/HC¥HNO3
digestion) and Method 7901 Arsenic trioxide, as As. National Institute for Occupational Safety and Health.
Cincinnati, OH (updated periodically). Available (2011-05-10) at httg /j\Www cdc.qoy/mosrWdocs/20Q3%20154/
OSHA. Sampling and Analytical Methods: Method ID-105 Inorganic arsenic In workplace atmospheres. Method
ID-189 Cadmium In workplace atmospheres and Method ID-206 Metal and metalloid particulates from solder
operations. Occupational Safety and Health Administration. Sandy. UT. USA (updated periodically). Available
(2011-05-10) at http:/,.www.osha.oov/dts/sltc/methods/inorganic/idl 05/idl05.html

OSHA. Sampling and Analytical Methods: Method 1D-121 Metals and metalloid particulates in workplace
atmospheres (atomic absorption). Occupational Safety and Health Administration. Sandy. UT, USA (updated
periodically). Available (2011-05-10) at http://www.osha.Qov.'dis/sUc/methods/Inorganic/id*l/id*.html

EPA. Test methods forevaluatmg solid waste. phystcaVchemical methods: Method 3052 Microwave assisted acid
digestion of sllaceous and organically based matnces. Environmental Protection Agency, Washington. DC. USA.
Available (2011-05-10) at http Mrvyw.epa.gov.l'was:e.'hazard.lestmelhods/sw846.'pdfs.'3052.pdf

Stacey. P.. Butler. O. Performance of laboratories analysing welding fume on filter samples — Results from the
WASP proficiency testing scheme. Ann. Occup. Hyg. 2008. 52. pp. 287—295

Ashley. K. Ultrasonic extraction of heavy metals from environmental and industrial hygiene samples for their
subsequent determination. Trends Anal. Chem. 1998. 17, pp. 366—372

Harper. S.L., Walling. J. F., Holland. D.M.. Pranger L.J. Simplex optimisation of multielement xtraction of
atmospheric particles. Anal. Chem. 1983. 55. pp. 1563— 1557

Sanchez. J., Garcia. R.. Millan. E. Ultrasonic bath digestion procedures for analysis of heavy metals n several
reference matenals. Analusis. 1994. 22, pp. 222—225

Siaka. M.. Owens. C.M.. Birch, G.F. Evaluation of some digestion methods for the determination of heavy metals
in sediment samples by flame-AAS. Anal. Lett. 1998. 31, pp. 703—718

JaKanen, L., Hasanen. E. A simple method for the dissolution of atmosphenc aerosol samples for nalysis by
Inductively coupled plasma mass spectrometry. J. Anal. At. Spectrom. 1996.11, pp. 365— 369

Ashley. K, Andrews. R.N.. Cavazos. L. Demange. M., Ultrasonic extraction as a sample preparation echmque for
elemental analysis by atomic spectrometry. J. Anal. At. Spectrom. 2001, 16. pp. 1147—1153

Butler. O.T.. Howe. A.M. Developmentof an international standard for the determination of metals nd metalloids in
workplace air using ICP-AES: Evaluation of sample dissolution procedures through an interlaboratory trial. J.
Environ. Monlt. 1999.1. pp. 23—32

OSHA. Sampling and Analytical Methods: Method ID-125G Metals and metalloid particulates In orkplace
atmospheres (ICP analysts). Occupational Safety and Health Administration. Sandy. UT. USA (updated
periodically). Available (2011-05-10) a: http,Mwww.osha qoy/dis/slic/metfrcds/inorganic/d 125g/id 12bg html
NIOSH. NIOSH Manual of Analytical Methods: Method 7300 Elements (ICP). National Institute for Occupational
Safety and Health. Cincinnati. OH (updated periodically). Available (2011-05-10) at
htto:/i'www.cdc.aov/nlosh.ldocs/2003°-a2D154/0dfs/7300.Ddf

Harper. M.. Demange. M. Concerning sampler wall deposits in the chemical analysis of airborne metals. J. Occup.
Environ. Hyg. 2007, 4. pp. D81—D86

Demange. M.. Gendre. J.C.. Hervd-Bazin. B.. Carton. B., Peltier. A. Aerosol evaluation difficulties due to particle
deposition on filter holder Inner walls. Ann. Occup. Hyg. 1990. 34. pp. 399—403

Hettand. S.. Thomassen, Y. Sampling and chemical characterization of aerosols in workplace air. Pure Appl.
Chem. 1993. 65. pp. 2417—2422

Demange. M., Gomer, P., Elcabache. J-M.. Wrobe I. R. Field comparison of 37-mm closed-face cassettes. Appl.
Occup. Environ. Hyg. 2002. 17. pp. 200—208

Hendricks. W.. Stones. F., Lillquist. D. On wiping the interior walls of 37-mm closed-face cassetles — An OSHA
perspective. J. Occup. Environ. Hyg. 2009. 6. pp. 732—734


https://meganorm.ru/mega_doc/norm/gost-r_gosudarstvennyj-standart/9/gost_r_59115_8-2021_natsionalnyy_standart_rossiyskoy.html
https://meganorm.ru/Index2/1/4293794/4293794888.htm
https://meganorm.ru/mega_doc/dop_fire/prikaz_mpr_rf_ot_13_07_2005_N_193_ob_utverzhdenii_perechnya/0/postanovlenie_pravitelstva_rf_ot_30_07_2004_N_400_red_ot_24.html
https://meganorm.ru/Index2/1/4293787/4293787119.htm
https://meganorm.ru/Data2/1/4293841/4293841490.htm
https://meganorm.ru/Data2/1/4294853/4294853748.htm

FOCT P NCO 15202-2—2014

YK 504.3:006.354 OKC 13.040.30 T58
KnioyeBble cioBa: BO34yX, pabouyasi 30Ha, adpo30/ib, MeTassbl, METANN0UAbI, PACTBOP NPO6bl, NOATOTOBKA

npo6, TpeboBaHMA K METOAVKE aHanM3a, MeToj aTOMHOW 3MUCCUOHHOW CNEKTPOMETPUN C UHAYKTUBHO-CBSI-
3aHHOW nnasmoii

41



PepakTtop J1.6. BasskuHa
TexHuyecknii pegaktop M H. Mpycakosa
Koppektop C.B CmupHoBa

KomnbloTepHas BepcTka W.A HanelikuHon

CpaHo B Habop 18.03.2015. Mopanucaxo B neyaTs 15.06 201S ®opmat 60 k 64 /" FapHuTypa Apuan.
Yen. neu. n. 6.12.  Yu.-uag.n 4.60. Tupax 37 3K3. 3ak. 2140.

N3paHo n oTnevyaTtaHo Bo ®IYM «CTAHANIPTUM®POPM», 123995 Mocksa. FpaHaTHbIii nep.. 4.
www.goslinSo.ru info@ 90stmfo.ru


https://meganorm.ru/Index2/1/4293777/4293777305.htm
https://meganorm.ru/Index2/1/4293846/4293846381.htm
https://meganorm.ru/Data1/40/40504/index.htm

