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Mpeancnoeue

Llenw, ocHOBHLIE NPUHLMMBLI M 0BLKMe NpaBuna npoBedeHnsa paboT No MeXrocyqapCTBEHHOW cTaHgap-
Tusaumm yctaHosnedbl FOCT 1.0 «MexrocynapcTeeHHas cucTeMa cTaHaaptuaaumu. OCHOBHbBIE NMONOXKEHUA»
n FOCT 1.2 «MexrocyaapcTBeHHasa cuctema ctangapTtusauuv. CTaHaapTsbl MeXrocyaapcTBeHHbIe, npasuna
M pekoMeHZaLuKn No MexrocyaapcTBeHHON cTaHdapTusauuun. Mpaeuna paspaboTku, NPpUHATUS, 0BHOBNEHWS
M OTMEHbI»

CeeneHus o cTaHgapTe

1 MOOrOTOBJIEH Hay4yHo-npon3BOoACTBEHHBIM pecnyOnuKaHCKUM YHUTApHBIM Npeanpuatuem «beno-
PYCCKMIA rocyAapCTBEHHbIA MHCTUTYT cTaHgapTu3aunu n ceptudukayuny (benlfMCC) Ha ocHOBE COGCTBEHHO-
ro NepeBOoAa Ha PYCCKUIA S13blK aHIMOA3bIYHOW BEPCMKW CTaHAapTa, YKa3aHHOro B NyHKTe 5

2 BHECEH lNocynapcTBeHHBIM KOMUTETOM MO cTaHAapTusauuu Pecnybnuku Benapychk

3 MPUNHAT MexrocynapcTBeHHBIM COBETOM NO CTaHZ4APTU3aUUKU, METPONOTMK U cepTUdMKaLMuU (MpoTo-
kon ot 16 masi 2022 r. Ne 151-I1)

3a NMPUHATKE NporosiocoBanu:

KpaTkoe HanmeHoBaHWe CTpaHbl Koa cTpaHb CokpalleHHOe HaMMEeHOBaHMe HaLWOoHaNbHOMo opraHa
no MK (MCO 3166) 004—97 no MK (UCO 3166) 004—97 no craHgapTv3auuu
ApmeHus AM 3A0 «HauwoHaneHBIA OpraH no cTaHgapTU3auuMM W
meTponorum» Pecny®nvku ApmeHna
Benapycbk BY loccranpapt Pecnybnnkn Benapycb
KaszaxcTtaH KZ [occtangapT Pecnybnukin KasaxcTtaH
Kupruans KG Kblpreisctangapt
Poccus RU Pocctanpapt
YabexkucTaH uz Yacranpapt

4 lMNpukaszom PenepanbHOro areHTCTBa MO TEXHUYECKOMY PEerynnmpoBaHui0 U MeTpornoruu ot 3 anpens
2024 r. Ne 401-cT mexrocygapcTteeHHbl ctangapt FOCT IEC 62321-7-2—2022 BeefeH B AeWACTBME B Kaye-
CTBe HauuoHanbHoro ctaHgapta Poccuinickoin ®enepaunm ¢ 1 nwona 2025 .

5 HacTtodAwmin cTaHgapT uaeHTU4eH mexayHapoaHomy ctangapty IEC 62321-7-2:2017 «OnpepeneHue
HEeKOTOPLIX BELECTB B 3NeKTpoTexHudeckux uagenuvsax. Yacte 7-2. llectvBaneHTHbld xpoM. OnpegenexHue
copgepxaHusi wecTtusaneHtTHoro xpoma (Cr(VI1)) B nonumepax v anekTPoOHHbIX npubopax konopumeTpude-
ckum metogom» («Determination of certain substances in electrotechnical products — Part 7-2: Hexavalent
chromium — Determination of hexavalent chromium (Cr(VI)) in polymers and electronics by the colorimetric
method», IDT).

MexaoyHapoaHell cTaHgapT paspabotaH TexHWYeckuM KOMUTETOM no cTaHgapTtuzauwm IEC TC 111
«CTaHpapTusaumsi B 06nacTu okpy>KatLLen cpefbl OTHOCUTENBHO 3NMEKTPUYECKMX U 3NEKTPOHHLIX TOBAapOB U
cucteM» MexayHapoaHON aneKkTpoTexHudeckon komuccuu (IEC).

HavmeHoBaHWe HacTosALlWero ctaHaapTa U3MEHEHO OTHOCUTENbHO HAUMEHOBAHUWA YKa3aHHOTo Mexay-
HapoQHOro cTaHgapTa And YBA3KW C HAUMEHOBAHUSAMMU, MPUHATLIMIK B CYLLECTBYIOLLEM KOMIIEKCE MEXrocy-
OApPCTBEHHbBIX CTAHOAPTOB.

Mpy NpMMEHEHWM HACTOSILLEro CTaHOapTa PEKOMEHAYETCA UCMOMNb30BaTh BMECTO CChINMOYHBLIX MeXay-
HapoaHbIX CTAaHO4APTOB COOTBETCTBYIOLLME UM MEXIOCYOAapPCTBEHHble CTaHAapThl, CBEAEHUS O KOTOPbLIX Mpu-
BeJeHbl B JOMNONHUTENbLHOM NpunoxeHunn JA

6 BBEOEH BINEPBLIE
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HHgpopmayus o eeedeHuu 8 delicmsue (npekpauwjeHuu delcmeus) Hacmosaweao cmaHdapma u uame-
HeHUl K HeMy Ha meppumopuu yKkasaHHbix ebiuie 2ocydapcme nybnukyemcs e ykasamensx HauuoHambHbIX
cmaHdapmos, uzdasaemsix 8 amux 2ocydapcmeax, a makxe 6 cemu MiHmepHem Ha calimax coomeemcmesy-
OWUX HaUuUOHaIbHbIX 0p2aHoe Mo cmaHdapmu3ayuul.

B cnyyae nepecmMompa, UMeHeHUs Umu OmMeHbl Hacmosiuea2o cmaHdapma coomeemcemaytowas UH-
gopmayus 6ydem onybnukoeaHa Ha oghuyuanbsHOM UHmepHem-calime MexeocydapcmeeHHO20 cogema o
cmaHOapmu3sayuu, Memponoauu u cepmughukayuu e kamanoee «MexezocydapcmeeHHble crmaHdapmabi»

© IEC, 2017
©® OdhopmneHue. OIBY «MHCTUTYT cTaHgapTusauum», 2024

B Poccuiickon ®enepalnn HacTOAWMA CTaHOAAPT HE MOXKET OblTb MONMHOCTBIO UMK
YacTUYHO BOCMPOM3BEOeH, TUpaxKMpPoBaH U pacrnpocTpaHeH B KadyecTBe odULManbHOro
nagaHua 6es paspeweHus PefepansHOro areHTCTBa MO TEXHUYECKOMY pPEeryrnvpoBaHUI
N METPONoruu

i
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CopaepxaHue
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BeegeHue

LLnpokoe ucnone3oBaHue M3genuii 3NeKTPOTEXHUYECKOrO HAa3HAYEHUS NMOBLICUIO BHUMAaHWE K UX BO3-
OelCTBUIO Ha OKpyXatoLwyo cpeny. Bo MHOrMX cTpaHax mupa Gbinun NpUHATEI TEXHUYECKUe OOKYMEHTHI, Npes-
ycmaTtpuBaloLme onpeaeneHHblid nopagok paboTtbl ¢ 0TxoAaMu, BELWECTBaMW W 3aTPaYeHHON 3HeprMein npu
MCMOMb30BaHWM 3MEKTPOTEXHUYECKUX U3AENNiA,

Wcnonb3oBaHue LLeCTUBANEHTHOr0 XpoMa B 3MEKTPOTEXHUYECKUX M3AENUsX Bbi3biBaeT npobnemy Bo
MHOTUX CTpaHax Mupa.

HacTosawumi ctaHgapT npuMeHsloT coeMecTHo ¢ IEC 62321-1.

B HacToswem cTaHgapTe yCTaHOBMEeHbl METOAbl KOHTPOMS HanWuusa U onpefeneHus npegensHo 4ony-
CTMMOI KOHLEHTPaLMMW LWeCTUBaNEHTHOTO XpOMa B 3NMEeKTPOTEXHUYECKUX M3AENNsX B COOTBETCTBMM C OCHOBO-
nonarawowumMu TpeboBaHuaMu.
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M E X I OCVYOAUPTC CTUBTETHHUB # C TAHAOAUPT

OHPEAEHEHME pernamMmeHTUPOBaHHbIX BeLWEeCTB B INIEKTPOTEXHUYEeCKUX n3genunax

Yacte 7-2

XPOM LUECTUBATEHTHbIA. ONPEAENEHMUE XPOMA LUECTUBATIEHTHOIO Cr(VI)
B NMONUMEPAX WU 3NEKTPOHWKE KONOPUMETPUYECKWUM METOOOM

Determination of regulated substances in electrotechnical products
Part 7-2
Hexavalent chromium. Determination of hexavalent chromium Cr(VI)
in polymers and electronics by the colorimetric method

Data BeepeHus — 2025—07—01

1 O6bnacTb NnpUMeHeHus

HacToqawumi cTaHOapT ycTaHaBnMBaeT MeToAbl KONMMYECTBEHHOIO ONpPeaeneHns LIECTUBANEHTHOMO Xpo-
ma Cr(VI) B obpasLax nonMMepoB 1 3NEeKTPOHUKK. B AaHHOM MeToge Mcnonb3yeTcs OpraHnMYeckuii pacTBopu-
Tenb ANA pacTBopeHus unm HabyxaHusa matpuubl obpasia ¢ nocnegyoLw MM MeTo40M LLENOYHOIo pasnoxXeHns
ANs n3BneveHuns wectusaneHTHoro xpoma Cr(VI) uz obpasuos. MiccnegoeaHnsa nokasanu, YTO OpraHnyeckuia/
LenoyHon pacTBop Bonee achdeKTUBEH, YEM KMCMOTHLIN PacTBOpP, NPy U3BMEYEHUN LLECTUBANIEHTHOIO XpOo-
ma Cr(VI) ua pactBopymMbIX 1 HepacTBOPUMBLIX 00pa3LoB. MMHUMansHOE BOCCTAHOBMNEHWE LLECTUBAIIEHTHOIO
xpoma Cr(VI) go TpexBaneHTHoro xpoma Cr(lll) unu okucneHue TpexeaneHTHoro xpoma Cr(lll) go wecTtmea-
neHTHoro xpoma Cr(V|) NnpoucXoauT B LLENOYHbIX YCITOBUSIX.

[nsa pacTBOpMMBbIX MOMMMEPOB, COCTOALMX U3 akpunoHUTpun-bytagueH-ctupona (ABC), nonukapbo-
Hata (MK) n nonuBuHunxnopuaa (MBX), obpa3subl cHa4ana pacTBOPSAKT B NOAXOASLEM OpraHWYecKoM pac-
TBOPUTENE, @ 3aTeM LuecTMBaneHTHbIn xpoM Cr(VI) skcTparnpyoT LWenovHbIM 3KCTPAKLNOHHBIM pacTBOPOM.

[lna HepacTBOPUMBIX/HEU3BECTHLIX MOMMEPOB UMM MAaTEPUANOoB, UCNONb3YEMbIX B 3NEKTPOHUKE, HE CO-
Jepxawumx cypbmy (Sb), o6pasybl HarpeeatT B Tonyone/wenovyHom pacTeope npu temnepatype ot 150 °C go
160 °C. 3aTtem opraHu4yeckas haza B 3KCTpakTax oTaensercs v oTMILTPOBLIBAETCS; HeopraHnyeckas asa
COxXpaHsieTcs Ana aHanusa wecTtuBaneHTHoro xpoma Cr(VI).

KoHueHTpauusa wecTtuBaneHTHoro xpoMa Cr(VI) B akcTpakTe onpegensieTcs ero peakuuei B KUCMOW cpe-
ne c 1,5-guchenunkapbasngom. B peakuumn Baumogenctema gudeHunkapbasnga ¢ WecTUBaneHTHbIM Xpo-
mom Cr(VI) B pacTBOpe peareHT BOCCTaHaBNMBAET LecTUBaneHTHbIR xpoM Cr(VI) oo TpexsaneHTHOro xpoma
Cr(lll} c obpazoBaHueM okMcneHHon hopMel peareHTa — gudeHunkapbasoHa, KoTopelil 0BpasyeT ¢ noHamm
Cr(lll) komnnekcHoe coegnHeHne andexunkapbasoHata xpoma Cr(lll) kpacHo-chroneToBoro LBeTa.

Cneumndnyeckne XMMUKO-aHaNMTUYECKNE XapakTePUCTMKKM 3TOTO OKpaLleHHOro KOMMseKkca LWMPOKO UC-
NONb3yTCA ANA CNeKTpooTOMEeTPUYECKOro onpeaeneHns wectuBaneHTHoro xpoma Cr(VI) Ha AnNuHe BOMHbI
540 HMm.

2 HopmMmaTtuBHbIE CChINKK

B HacTosawem CTaHgapTe MCNoNb30BaHbl HOPMATUBHbBLIE CCbINTKK Ha criefyrune cCtadHoapTtbl [,El,ﬂﬂ nartn-
POBaHHbIX CCbINOK NPUMEHAKT TONbKO YKa3aHHOEe U3gaHue CCbINTOYHOro ctadgapTa, And HeaTUpOBaHHBLIX —
nocrnegHee n3gaHue (BKJ'IIOHEFI BCe M3MEH9HVIF|)]I

MapaHune ochbuumnansHoe
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IEC 62321-1, Determination of certain substances in electrotechnical products — Part 1: Introduction
and overview (OnpeneneHuve pernameHTMPOBAHHLIX BELLECTB B 3MEKTPOTEXHUYECKUX u3genusx. YacTb 1.
Beenenue n 0630p)

ISO 3696, Water for analytical laboratory use — Specification and test methods (Boga ansa aHanutude-
ckux nabopatopuin. TexHudeckne TpeboBaHUS U METOALI UCMLITAHUIA)

3 TepMuHBI, onNpeaeneHns N CoOKpaweHna

3.1 TepmuHbI M onpegeneHnn

B HacTosWweM cTaHAapTe NpuMeHeHbl TepMuHbl no [EC 62321-1.

ISO v IEC nogaepuBatoT TepMUHONOrndeckne 6asbl JaHHbIX AMs UCNOMb30BaHWs B o6nactk ctaHgap-
TM3auuK, KOTOpPble AOCTYMNHbEI MO CNnedy WM CebliiKam:

- Onektponeaus IEC: hitp://www.electropedia.org;

- nnaTtdopma oHnanH-npocmoTpa ISO: http://www.iso.org/obp.

3.2 CokpaweHun

B HacTosAlleM cTaHaapTe NpUMeHeHbl cokpalweHus no |IEC 62321-1.
4 PeakTuBbl

4.1 Obwme TpeboBaHuA

Ecnu He YKa3aHO MHoe, TO H906XO,EI,VIMO NCNonNb30BaTb TONMLKO 4. A. a. (‘-IVICTbEe ana aHanwsa) pPeakTUBbI
COOTBETCTBYHOLUEro Knacca YMCcToThl.

4.2 PeaKTuBbl

[omkHel MCMONbL30BaTLCA CNeayoLNe PEAKTUBLI:

a) N-metunnupponugoH (NMP), 4. . a. JobBaensawT 10 r akTMBMPOBaHHbBIX MOMEKYMAPHbLIX CUT (B CO-
OTBETCTBUM C nepedncrieHnem r) 4.2) Ha 100 mn BHOBb OTKpbiToro NMP, MNOTHO 3aKpbIBAKOT KPbILLKY, XpaHAT
B TEMHOTE, NEpUOaMYECKN BCTPSIXUBAS, U BbIAEPXKUBAKT B TedeHWe 12 4 nepeq nepebiM MCNOMNb30BAHUEM.
Cnepyet xpanuts npu Temnepatype ot 20 °C go 25 °C ¢ MoneKkynsapHbIMX CUTaMu B NMITOTHO 3aKPbITOM KOpUY-
HEBOM CTEKIsiIHHOM cocyae u u3beratb NpAMOro BO3AeWCTBMA cBeTa. PekoMeHayeMblii MakCUManbHbIA CPOK
XpaHeHUs — 4YeTbipe Hedenu nocne oTKpbITUSA cocyaa;

b) asoTHas kucnota, pacTBop ¢ o6bemHon gonein 35 %. PasbasnsaioT 50 mn azotHon kucnotel HNO4
(4. 8. a.) B mepHoi konbe BMecTuMocTeio 100 mn (B COOTBETCTBMM C NepevucneHuem j) 5.2) n goeogdar obeem
BOOOW A0 METKM (B COOTBETCTBUM C nepedncreHnem p) 4.2). XpaHaT pacTeop npu Temnepatype ot 20 °C go
25 °C B TeMHOM MecTe. He JonycKaeTCca UCMosb30BaTh KOHLEHTPMPOBaHHY a3oTHyto kncnoty HNO,, ecrin
€e pacTBOp MMEEeT OKPAacKy XenToro Luseta, Tak kak Npu XpaHeHWn Ha CBeTy OHa pasnaraetcsi oT MoHa NO5-
[0 WOHa NOQ_ , 1 BOCCTaHOBWTENbL Ans wecTuBaneHTHoro xpoma Cr(V1);

c) yrnekucnbin Hatpuin Na,CO4 (besBoaHbIn), 4. 4. a.;

d) rugpookuck Hatpusa NaOH, 4. g. a,;

e) xnopua marsna MgCl, (6essogHbin), 4. 4. a. Macca 200 mr xnopuga mardus MgCl, npnbnuanTensHo
3kBuBaneHTHa 50 mr noHa Mg2+;

f) dbocaTtHblin Bydhep. [nsa Toro 4Tobbl NpUroToBUTEL DydepHbIA pacTBOp C NokasaTtenem pH, paBHbIM 7,
pacteopsaT 87,09 r gBy3ameLLeHHoro hocopHOKUCIOro Kanusa K2HPO4 (4. o. a.) n 68,04 r ogHo3ameLLeH-
Horo choccpopHokucnoro kanua KH,PO, (4. 4. a.) B 700 mn BoAbl (B COOTBETCTBUW C NMEpequcrieHnemM p)
4.2). NepenuBaoT B MEPHYH KONBy BMECTUMOCTbLIO 1 N (B COOTBETCTBUM C NepedncrneHmem j) 5.2) n nosoasar
obbewm pactsopa Bogon A0 MeTku. NonyyaloT pacTeop ABy3amelleHHoro dhocdopHokmcnoro kanua K,HPO,
MOnApHON KoHueHTpaumen 0,5 mMonk/n v ogHo3amelleHHoro gocdopHokucnoro kanua KH,PO, monsapHon
koHueHTpaumen 0,5 mone/n;

9) xpomoBokucnbii cauHel, PbCrO, (4. A4. a.). Xpanat npu Temnepatype ot 20 °C go 25 °C B nnoTHO
3aKpbITOM cocyae. 3TOT KOHTPOMbHbBIA peakTWB UCMONb3yeTca A8 KOPPeKUuUn peakunn BOCCTaHOBMEHUS Me-
TOOOM 00DaBOK;

2
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h) pasnaraiowuin pacteop. Pacteopsitot (20,0 + 0,05) r NaOH wn (30,0 + 0,05) r Na,CO4 B BoOpie
(B COOTBETCTBMM C nepevyvcrieHvem p) 4.2), noMeliawT B MepHyl Konby BmectumocTeio 1 1 (B co-
OTBETCTBUM C nepequcneHvem j) 5.2) m goeogAat obbem BOAOWM OO0 MeTkM. XpaHAT pacTBOp B MNIOTHO
3aKpbITOM NONU3TUNEHOBOW ByThiNke Npu TemnepaTtype oT 20 °C go 25 °C B TeyeHWe MecsaLa 1 3aTeM UCMONb-
3YI0T CBEXEMNPUIoTOBMEeHHBIA pacTeop. Neped vcnonb3oBaHnem Heobxodumo npoBepATe pH pasnaratwuwero
pacTBopa. Ecnu pH meHee nokasartens 11,5, pacTeop criegyeT 3abpakoBaThk M NPUIOTOBUTL CBEXYHO MOPLWIO;

i) Tonyon, u. a. a.;

j) nexoaubin pacteop anxpomara kanua K,Cr,O,. PacteopsioT 141,4 Mr (BeiCylIEHHOMO Npu Temnepa-
Type 105 °C) anxpomara kanusa K,Cr,05 (4. 4. a.) B BOAe (B COOTBETCTBUM C NepeyncrieHnem p) 4.2) u 4oBoO-
oAt 0bbem Bogon B MepHoW konbe BMeCcTMMOCTbIO 1 N A0 MEeTKM (B COOTBETCTBUKM C nepedncrieHnem j) 5.2)
(1 mn pacTeopa cogepxuT 50 mkr xpoma Cr);

k) ctaHgapTHeIM pacTBOp Anxpomara kanusa. Paszbaenstot 10 Mn ucxogHoro pacteopa auxpomara Kanvs
(B COOTBETCTBMM C NepedncrneHuem j) 4.2) Bogoi B MepHoM konbe (B COOTBETCTBUM C NepevuncreHnem p) 4.2)
BmecTuMocTbio 100 mn n goBogaT obbeM 00 METKM (B COOTBETCTBMM C Nepeyuncnennem j) 5.2) (1 mn pactesopa
cogepxuT 5 mkr xpoma Cr);

) cepHas kucnota H,SO,, pacTtsop o6bemHou gonen 10 %. PasbasnsatoT 10 mn cepHoi kucnotel H,SO,
(4. 4. a. UM cNekTpansHO YACTON) B MepHoW konbe BMecTuMocTbio 100 mn (B COOTBETCTBMM C NEpPeYUCeHm-
eMm p) 4.2) n poBoasaT 06beM BOOOW A0 METKW (B COOTBETCTBUM C NEepeYvUcneHnem j) 5.2);

m) pacTteop audeHunkapbasunga. PacteopsaoT 250 mr 1,5-audpenmnnkapbasvaa B 50 mn aueTtoHa (B co-
OTBETCTBUM C NepedvncneHvem q) 4.2). XpaHaT pacTBOp B Nocyde U3 Henpo3pa4Horo (KOpU4HeBOro) cTekna.
lMeped ncnone3oBaHMeM pacTBOP NPOBEPSAIOT Ha NpeaMeT obeclBednBaHndA. XpaHAaT pacTBop B TEYEHWE OABYX
HeAenb; ecnu oKpacka pacTeBopa M3MeHuna uBeT, ero HeobxoavMmo 3abpakoBaTtb M UCMOMNb30BaTh CBEXENpU-
FOTOBMNEHHBIN pacTBOp;

n) ouxpomart kanus K,Cr,0, KoHTporbHbIi pacteop (1 000 mr/n wecTtusaneHTHoro xpoma Cr(VI1)). Pac-
TBOpAOT 2,829 1 (BbICYWeEHHOrO npu Temnepatype 105 °C) anxpomara kanus K,Cr,O,; B Boge (B cooTsert-
CTBUW C nepeuvncneHnem p) 4.2) B mepHoid kornbe BMecTUMOCTbi0 1 1 (B COOTBETCTBUM C NEPEYNCTIEHUEM j)
5.2) v poBogaT c6bem Bogdol Jo MeTKK. B KavyecTBe anbTepHaTVBbI KOHTPOMNBHOMO PacTBOpa MOXEeT UCNOoNb30-
BatbcA 1 000 mr/n wecTtuBaneHTHoro xpoma Cr(VI) — cepTudmumnposaHHoro ctaHgapTHoro obpasua. XpaHsar
nepen UCMonb3oBaHWEM [0 WecTu Mecdues npu Temnepatype oT 20 °C go 25 °C B cocyAe ¢ NNOTHO 3aKpbITon
KPbILLKOW;

o) ouxpomart kanua K,Cr,O,, MaTpuyHbIn KOHTpOMNbHLIA pacteop (100 mr/n Cr(VI1)): go6aenswt 10,0 mn
pacteopa 1 000 mr/n Cr(VI), NpUroToBNEHHOro U3 KOHTPOIbLHOTO pacTBopa Auxpomara kanusa K,Cr,0; (B co-
OTBETCTBUM C nepevvcneHvem p) 4.2), B MepHyto konby BmectumocTeio 100 mn (B cOOTBETCTBMM C nepe-
yucneHvem j) 5.2) u nosogAaT obbem BOOOW OO0 MeTKM (B COOTBETCTBUM C nepeducneHnem p) 4.2). Xopowo
nepemeLLVBaloT,

p) Boga TpeTbel cteneHn YnucToThbl no 1ISO 3696, 6e3 kaknx-nnbo npumecein/3arpasHeHni;

g) aueToH, 4. a. a.;

r) monekynsipHble cuta (4A), CAS: 70955-01-0, ocywwnTtens (agcopbeHT).

Mpepynpexgenme — Co Bcemu obpasuammn U peareHTamu, NCMonb3yeMbiMu B METOAe, NOTeHUUaneHo
cofepxawumn wectueaneHTHelln xpom Cr (V1), cnegyet obpawaTtecs ¢ COOTBETCTBYOLWMMY MepamMu npego-
CTOPOXHOCTW. PacTBopbl UK 0Tx0A4bl, coaepxalyme wectnsaneHTHeln xpom Cr(VI), AomKHb! BbITe YyTUNW3nN-
poBaHbl COOTBETCTRYOLWMM obpasom. Hanpumep, ackopOyvHOBasi KUCMOTa MMM HEKOTOpLIE ApYrie BOCCTaHO-
BUTENW MOTYT BbITh MCNOMb30BaHbI ANA BOCCTAHOBMNEHUA wecTuBaneHTHoro xpoma Cr(VI) oo TpexeaneHTHoro
xpoma Cr(lll).

5 MpunbGopbi

5.1 O6wue TpeboBaHuA

Bce nabopatopHoe obopygoBaHWe MHOTOKPaTHOrO MCMNOMNb30BaHWA (M3 cTekna, kBapua, NonuaTuniexa,
nonutetpadpTopatuneHa (PTFE) u 1. 4.), BKNtoYas yawkv Ans obpa3uoBs, AOMKHO NOrpyXaTbCsl HA HOYb B BOAY
C MOWLLKMM cpeacTBOM nabopaTopHOro Knacca, 3aTeM OnonackMBaTbCs NPOTOYHOW BOLONPOBOAHOW BOAOK U
BHOBb MOrpyxartbca Ha 4 4 unu 6onee B pacteop asotHon kucnotel HNO, (c o6bemHoin gonen 20 %) unu B
cmechk pasbaBneHHbIX asoTHor 1 conaHon kucnoT (HNO4 @ HCI: H,O =1 : 21 9) ¢ nocrneyouinm ononacku-
BaHWeM BOAOM (B COOTBETCTBMU C nepeuncneHnem f) 4.2). [lonyckaeTcs Mcnonb30BaHUE W Apyrux cnocoboB

3

Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru 9/24
Crpanuua nokymeHTa - https://GostExpert.ru/gost/gost-62321-7-2-2022



https://gostexpert.ru?utm_source=pdf&utm_medium=68453
https://gostexpert.ru/gost/gost-62321-7-2-2022?utm_source=pdf&utm_medium=68453&utm_term=page

FOCT IEC 62321-7-2—2022

O4YWCTKW MpU yCroBUK, 4TO OHU CMOTYT obecne4nts HEOGXO,EI,VIMbH?I ypOBEHb YNCTOTHI, KOTOprﬁ MOXHO npoae-
MOHCTPWUPOBATL NOCPEeACTBOM aHann3a XOnoCThiX pacTBOpPOB B paMKax gaHHOTO meTona.

5.2 MNpubopskl

Onsa aHanu3a OOMmKHbI UCMOMNb30BaTLCS cneayolmne aNeMeHThl:

a) annapar Ana BakyyMHOW (hunbTpaymu;

b) HarpeBatLlee NN MMKPOBONHOBOE YCTPOWCTBO, CNnocobHOe nogaepMeaTth paznaratolnii pacTeop
npw Temnepatype ot 150 °C go 160 °C;

C) ynsTpa3ByKkoBasa BoAsHaa baHs, cnocobHaa nogaepxueate TemnepaTtypy ot 60 °C go 65 °C;

d) kanubpoBaHHbI pH-meTp Ana onpenenexus pH B ananasoHe nokazartenei ot 0 8o 14 ¢ TOYHOCTLHO
+0,03 eguHuubl pH;

€) aHanuTu4ecKne Bechbl C TOYHOCTbIO naMmeperus 0,1 mr;

f) TepmoMeTp, TEpPMUCTOP UMK pYroe YCTPOWCTBO ANs M3MepeHust TemnepaTtypbl Ao 160 °C;

g) nprubop KoNopUMeTpUYECKUIA: CNekTPoOTOMETP ANSA NCMONb30BaHWA Npu AnnHe BonHbl 540 HM, obe-
CrneyvrBarLLnin oNTUYecKuid NyTs namepeHnsa 1 cm unu bonee, unu oToMeTp ¢ hUNLTpoM, obecrnevmBaroLLni
ONTUYECKWA MyTb MaMepeHua 1 cm unu Gonee, oCcHaLLEHHbIA XeNTo-3eneHbiM QUNETPOM C MakCUMAarbHbIM
KO3 PULMEHTOM NPOMNYCKaHWUS NPW OMUHE BOMNHLI NpuMepHO 540 HM;

h) KpMOreHHbIN M3MENbYUTENb C OXNAXAEHUEM XKUOKUM a30TOM unu 6e3 Hero, NpefHasHaqYeHHbIA Ans
M3MenbYeHns 06pa3uoB NONMMMEPOB W 3MEKTPOHHLIX KOMMOHEHTOB;

i) cTakaH rpagyMpoBaHHbLIN M3 BOPOCMMMKATHOrO CTekna Uy KBapua BmecTuMocTbio 150 mn nnn ero
aHanor;

j) mepHasa nocyga: nocyga knacca A unu aHanoru, obecneyvBaoLLine NpUeMNeMy0 TOYHOCTb U MNpe-
LIM3MOHHOCTL. [JonyckaeTcs Takxe MCMNonbL30BaHWe Apyroro MepHoro obopygoBaHusa ana namepeHusa obbema
(HanpumMmep, aBTOMaTU4eckne pasbaButenu) c NPMeMNeMon TOYHOCTLIO U NMPeLM3NOHHOCTLIO;

k) rpagyvpoBaHHble NMUNETKM B aCCOPTUMEHTE: CTEeKIAHHAA nocyaa knacca A unu aHanoru, obecnedn-
BaloLMe nNpuemMnemMy TOYHOCTb U NPeLn3UOHHOCTD;

I) cocyn ona paznoxeHus: CTeKNsiHHas ByThinka ¢ pe3sboi (LWMPOKoe ropnbIWKo) BMECTUMOCTLI0 50 Mn
W MUHUMAanbHbIM BHYTPEHHUM AMAMETPOM 3 CM;

m) cTeKnAHHAaa pasgenuTenbHas BOpoHKa BMecTUMocTbio 100 mn;

n) huneTpyowmne membpatbl (NponyckHas cnocobHocTb 0,45 MKM) NpegnoYTUTENBHO Ha LenHoNo3HON
OCHOBE WK U3 nonukapboHaTa; Wnpuuesoin dpunstp (NponyckHas cnocobHocTs 0,45 MKM): U3 HENoHa WK
nonMBMHUNMaeHMTOPUAA;

0) wnpuueBon unstp (Hacagka) C18;

p) cocya Ons MUKPOBOITHOBOIO pa3noXeHUsa Unv NnoaxoasaLnin rpagynpoBaHHbIin cocya ua bopocunukar-
HOro cTekna Wnu KeapLa, OCHaleHHbIn MeMmbpaHoil anga cbpoca gaeneHus cebilwe 1,0 MIMNa n BMECTUMOCTLH
50 mn wnu ero aHanor.

6 OT6op obpasuos

O6pasubl 4OMKHLI 0TOMPaTbCA W XPaHUTLCA C MCMONb30BAHWEM YCTPOWCTB WU KOHTEMHEPOB, KOTOpbIe
He cofepXaT HepXKaBeLLYy cTalb.

Ons pacTeopuMbIX nonumepoB (Takux, kak ABC, MK un MBX) gonycTumble pa3amepbl yYacTtuy, Gonee
250 MKM, ofHaKo Ans NOMHOro pacTBOPEHWS NONMMMEPHON MaTpuLbl MOXeT notpeboBaTecs Gonee AnuTens-
HOE BpeMs pacTBOpPEHUS.

HepacTBopvMble N HEWU3BECTHbIe MOMUMEPLI U AMNEKTPOHHbIE KOMMOHEHTbLI, HE cofepXallne Cypb-
My Sb, [OMmKHbI DbITb M3MENbYeHbl B MENKOOMCNEPCHbIA MOPOLWOoK (B COOTBETCTBUMM C nepeducreHnem h)
5.2) nepeq paznoxeHuem, 4Tobbl cnocobcTBoBaThH IKcTpakumm, npu atom 100 % matepwana gormkHO GbiTh
NpocesiHO Yepes CUTO ¢ pazMepom sdeek 250 MkM, HanpuMep ctaHgapTHoe cuto Ne 60 ASTM.

Ecnu naeHTudmukaums nonvMMmepHoM MaTpulbl HEW3BECTHA, TO MOXHO MPOBECTU UCMbITaHWME Ha pac-
TBOPUMOCTbL MyTEM WUCMbITaHWA Hebonblioro konuyecTea obpasua ¢ UCMoNbL30BaHWEM OPraHW4Yeckoro pac-
TBOpUTEnsl. B kavecTBe anbrepHaTMBbl MOXeT ObiTb nposeneHa WHdpakpacHas cnektpockonus (MK) ons
NoeHTUMKaLUKM NONMMEPHO maTpuubl. MNpucyTcTBue cypbMbl Sb MOXeT ObiTb 06HapYXeHO ¢ NOMOLLLH
peHTreHo-thrnyopecLeHTHOl cnekTpockonun (XRF).
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7 MeToa KOHTpONA

7.1 dkcTpakuma Cr(Vl) B pacTBopuMbIX nonumepax — matpuuax ABC, NK n NBX

a) BasewwuBatoT HaBecky obpa3sua maccoi 0,1 r. MomelwatoT obpasew B cocyn Ansa paznoxeHus (B cooT-
BETCTBUK C NepedmcneHunem l) 5.2).

MpumeyaHue — MoryT UCNONb30BaTLCA ansTepHaTUBHLIE KONUMYECTBA ANng 0b6pa3LoB ¢ NOTEHUMANLHO OYEHb
HU3KUMMW UIMU 04EHb BbICOKMMW KOHLUEHTpauuamMu wecTtuaneHTHoro xpoma Cr(VI).

b) Momewatot 10 mn N-meTunnupponuagoHa (NMP) (B cooTBeTCcTBMM C nepeyncrneHnem a) 4.2) B cocyn
ANs pa3noXeHus (B COOTBETCTBUM C nepeduncrieHnem |) 5.2) n nnoTHO 3aKpbiBaOT KPbILLKY.

c) PacTtBopsatT kaxabli obpasel, nonvmMepa C NOMOLLBK yNbTPa3BYKOBOW BaHHbI (B COOTBETCTBUK C
nepeuncneHnem c) 5.2) npn temneparype 60 °C B Teyenune 1 4. BcTpaxusaloT cocyg ¢ 06pasyom BpyYHYH
B TeyeHwne npumepHo 10 ¢, Tak, 4Tobbl CycneHAMpOBaTE HEPACcTBOPYMbIE YacTULbI, @ 3aTeM CHOBa NomeLLatoT
B YNbTPa3BYKOBYHO BaHHY npu Temnepatype 60 °C B TeveHue 1 4. lNeped nepexogom K cnegyrolemMy atany
maTtpuuy obpasua HeobxoanMo NOMHOCTLI0 PACTBOPUTD.

d) [na ucnelTaHuA Ha NpeaMeT BOCCTAHOBMNEHWS B KaX oW maTtpuue HeobXodnmo Npou3BecT TOMHOEe
B3BeLwMBaHne BToporo obpasua 0,1 r (unu gpyroro BeibpaHHoOro Konuyectea obpasua). Heobxogumo nome-
CTUTb €ro B cocya ANnd pasnoxeHus (B COOTBETCTBMM C nepeducreHunemM |) 5.2) u gobasutb B cocya 10 mn
N-meTunnupponuacHa (NMP) (B cooTBeTcTBUM C nepedncrneHnem a) 4.2), 3aTeM NMOTHO 3aKPbITh KPbILLKY.
3aTem BbIMOMHAKT aHanua (B COOTBETCTBUM C nepeuncrneHnem c) 7.1), BoibpaB MaTpuUyHbBIA KOHTPOMbHbINA
pacTeop (B COOTBETCTBUW C NepedvncrneHnem o) 4.2) n nobaeus ero HenocpeacTBEHHO B obpasel. BoinonHsioTt
aHanuW3 B COOTBETCTBUU C NepevncreHuamu e) n o) 7.1.

e) BcTpaxuBaloT cocya AnS pasnoXeHus BPyYHYH M XOPOLLO nepeMelumnBaloT, 3atem gobaenawTt 200 Mr
MgCl, (B cooTeetcTBUM C NepedncneHvnem e) 4.2) u 0,5 mn docdartHoro Gydepa MONApHOW KOHUEHTpaumen
0,5 monb/n (B cooTBETCTBUM C NepedncrieHneM f) 4.2) B kawgblin cocyn ans pasnoxeHus. CHoBa BCTPSAXMBAKOT
cocya Ons pasnoXKeHWs U XOpoLUo NepeMeLlvBatoT.

f) OTmepsatoT 20 Mn pacTBopa ONs pasnoXeHWs (B COOTBETCTBMM C nepedvucnenHuem h) 4.2), ucnonbays
MepHbIA LMNUHAP (B COOTBETCTBUK C MepedyncrneHnem j) 5.2), 1 MeaneHHo BrMBaloT B KaX bl COCYA ANs pas-
noxeHus (B COOTBETCTBUM C NepeduncneHunem |) 5.1). Xopolwo nepemeLllnBatoT.

g) ObpabaTbiBaloT BhILLIEYKa3aHHLIN pacTBOp B YNLTPA3ByKOBOW BaHHe npu Temnepartype 60 °C B Teve-
Hue 1 4 (BCTpAXMBAKOT COCYA AN PasnoXeHUs BPyYHYIO 1 XOpoLo nepeMeluneatot vepes 0,5 v).

h) MNepeHocAT BbileyKazaHHOE COAEPKMMOE B CTakaH BMecTUMOCTblo 150 mn (mepevncnenue i) 5.2).
Mpu NOCTOAHHOM MepemellnBaHun KOHTponupyT pH pacTeBopa, no kannsm fobaBnsas B cTakaH a3oTHYHO
kucnoty HNO;, (B cootBeTcTBUM C nepeyncnexnem b) 4.2). [loeoaat pH pacteopa ao nokasarens (7,5 + 0,5).

i) MicnbiTyemblli  pacTBOp He UALTPYIOT, Aaxe ecnv pacTBop obpasua MyTHbIA MK NPUCYTCTBYHOT
XNonbeBUAHbIE 0CAAKN.

j) DobaensatoT 2,5 mn pacTteopa gudeHunkapbasuaa (B COOTBETCTBUM C NepedncrieHeM m) 4.2) B kax-
Al cocyn. MepnexnHo gobasnsioT B cocyq pacteop cepHom kucrnotel H,SO, (B cOOTBETCTBUM € Nepeduncne-
Huem ) 4.2) v goBogaT pH pactBopa go nokasartens (2,0 £ 0,5).

k) MepeHocAT KONMYECTBEHHO COOEPXKUMOE cOocyda B MepHyt Konby BmectumocTeo 100 mMn (B cooT-
BETCTBUU C nepeducrieHnem j) 5.2) n goBogsaTt o6bem BOOoOW OO MeTKM (B COOTBETCTBUM C NEpPEYMCeHEM p)
4.2). XopoLlo nepeMeLL1BatoT.

I) OTchmneTPOBLIBAIOT OKpALLEHHBIN pacTBop obpasua ¢ NOMOL b0 WNPULEBOro (PunbTpa ¢ NponycKHON
cnocobHocTbio 0,45 MKM (B COOTBETCTBUM C MepedncrieHnem n) 5.2).

m) lNepenuealoT COOTBETCTBYIOLLYIO YacTb pacTBopa B abcopBbunoHHyo a4enky pasmepom 1 cMm u ua-
MepsoT ee KoadPULMEHT NOrMOLLEHWs NPpK AnrMHe BomnHbl 540 HM € NOMOLLbIO KONOPUMeTpUYeckoro npuéopa
(B COOTBETCTBMM C NepedncneHnem g) 5.2). MasmepeHus npooaaT B TeveHrne 30 MWUH MpU U3MEHEHUU LBeTa.

n) Heobxogumo oTkoppeKTUpoBaThk NokasaHus KoagduumeHTa nornoweHusa obpaswua NnocpeacTBoOM Bbi-
YUTaHUA 3HAYeHUsA KO3 PUUMEHTA NOMMOLUEHMA X0N0CTOW Npobkl MPY N3MEHEHM OKpacku pacTBopa B Xoae
NpoBedeHWs aHanusa.

0) Wcnonb3yT oTKOppeKTUPOBaHHbIe NoKa3aHWs koadduUMeHTa NOrMOLLEHMs, ONpeaensinT Hanuyue
wecTtuBaneHTHoro xpoma Cr(VIl) no ero kKoHUEHTpaLuu ¢ MOMOLL LK KanMBpOBOYHON KPUBOW.
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7.2 Jxkctpakuyusa Cr(Vl) B HepacTBOpPMMbIX/HEM3BECTHLIX MONMMeEpPaXxX U 3NeKTPoHUKe — 6e3 Sb

a) Mpoun3soaaT ToyHoe B3BelwMBaHWe obpasua 0,15 . MomewatoT obpasel B COCYA AN pasnoxeHus
(B COOTBETCTBMMW C NepeducrneHrem p) 5.2).

MpumeyaHne — MoryT UCMOMNb30BATLCA anbTEPHATUBHEIE KONUMYecTBa Ans o6pasuo. ¢ NoTeHUWansHoO oYeHb
HU3KUMK UM O4YEHb BLICOKMMK KOHUeHTpauuamu Cr(VI).

b) K kaxgomy obpasuy nobasnswoT 10 mn pacTBopa Onsi pa3noxeHus (B COOTBETCTBUM C Nepevuncne-
Huem h) 4.2) n 5 mn Tonyona (B COOTBETCTBUM C MepedyncreHnemM i) 4.2), oTMEpPEHHOro C NMOMOLLbI0 MEPHOro
UMnMHapa (B COOTBETCTBUM C MepeyvncneHmem j) 5.2).

c) Ana ncneiTaHua Ha NpeaMeT BOCCTAHOBIMEHUA B Ka)XOon maTpuLe HeobxoouMo Npou3BecTU TOYHOE
B3BeluMBaHWe BToporo obpasua 0,15 r 1 noMecTUTb ero Bo BTOPOW cOCya ANSA pasnoxeHus (B COOTBETCTBUM
c nepevvcnennem p) 5.2). BoibupatoT KOHTPOnbHbLIA pacTeop (B COOTBETCTBMM C NepeducrieHmem h) unum o)
4.2) n pobaensaT ero HenocpeacTeeHHo B obpaseu. JobasnawoT 10 Mn pacTBopa 4N pa3noXeHus (B cooT-
BETCTBUM C NepedncriedHnemM h) 4.2) n 5 mn Tonyona (B COOTBETCTBUM C NepedncneHnem i) 4.2), oTMepeHHoro
MepHLIM LIUNMHAPOM (B COOTBETCTBUM C NEpeYUcneHuem j) 5.2).

d) K kaxgomy o6pasuy gobasnswt 400 mr xnopuaa martus MgCl, (B COOTBETCTBUM C NepevncneHu-
em e) 4.2) n 0,5 mn chocchatHoro bydepa monapHon koHueHTpauwver 1,0 Monb/n (B COOTBETCTBUM C NEPEYNC-
nenunem f) 4.2) n XopoLLO NepemMeLlnBatoT.

Xnopug mardnsa MgCl, no6asnsawT B pacTBop A8 KOPPEeKUM BO3ZMOXHON peakLun oKkncneHna/soccTa-
HOBMNEHWUS XpOMa, KOTOPOE MOXET ObiTb BbI3BAHO aHANUTUYECKUM METOLOM.

e) HarpeeatoT kaxabiin obpasel, oo Temnepatypbl oT 150 °C go 160 °C B 3aKkpbiToM cocyne Ans pas-
NoXeHua (B COOTBETCTBUM C NepedvucneHnem p) 5.2), ncnonb3ysi MUKPOBOITHOBYO NeYb UNK noaxogsilee Ha-
rpeBaTenbHOe YCTPOWCTBO (B COOTBETCTBUM C NepedncneHnem b) 5.2). 3atem nogaepxumsatoT TeMmnepaTypy oT
150 °C po 160 °C B TeueHune 1,5 4 n gawTt obpasuy oCTbiTb 40 KOMHATHOW TeMMepaTypbl.

f) OToenswT opraHuyeckyio a3y B COCyae C NOMOLLbIO AENUTENbHON BOPOHKK (B COOTBETCTBUM C nepe-
uncrieHreM m) 5.2) u yoansawT ee. BogHyo dasy uneTpyoT yepe3 MeMbpaHHbii unstp 0,45 MkM (B cooT-
BETCTBMMW C NepeuvncrieHmnem n) 5.2).

MpomMbIBalOT cocya ANSA pa3noXeHusa (B COOTBETCTBMU C NepedncneHnem p) 5.2) Tpu pasa Bogon (B co-
OTBETCTBUM C NepeducrieHneM p) 4.2) n oTunsTpoBLIBaOT. Ecnn hunbTp ¢ nponyckawLlen cnocoBbHOCTb0
0,45 mkm 3abupaetcs, He06XOQMMO MCNONb30BaTh (hUNMLTPOBanbHYK Bymary ¢ BonblwKum pasmepom nop 4ns
npeasapuTensHon dounsTpaumMm obpasLos.

g) MNMpomMbiBalOT BHYTPpW KoNby Ana uneTpoBaHUs BoAOR (B COOTBETCTBUM C NepedyucneHnem p) 4.2) u
nepenuBaoT UnsTpaT U NPOMBLIBOYHLIE PACTBOPLI B YUCTLIN cocyd BMecTUMocTeio 150 mn (B COOTBETCTBUM
C nepeyncrieHuem i) 5.2).

h) B nony4yeHHbI pacTBOp (B COOTBETCTBUM C NepevmcnerHnem g) 7.2) npy nocTostHHOM NepemMeLlnBaHum
n koHTpone pH go6asnaT no kannam asotHylo kucnoty HNO4 (B cooTBeTcTBUM C nepeuncrieHvem b) 4.2).
HosogsT pH pacTtBopa go nokasatensa (7,5 + 0,5).

i) Ecnun oBpasel pacTBopa Npo3padqHbiil Nocne KoppekTupoBkn pH, nobaensawT 2,5 mn pacTeopa gude-
Hunkapba3uga (B COOTBETCTBUM C NepevncneHnem m) 4.2) B kaxablih cocyn. MeoneHHo nobaensaoT B cocy
pacteop cepHoit kucnotel H,SO, (B cootBeTcTBUM C nepeuncniednem 1) 4.2) u nosoaat pH pacteopa no
(2,0 £ 0,5). NepexogsaT K aHanMa3y B COOTBETCTBUU C nepedncnenvem l) 7.2. Ecnv pactBop MyTHbIA WK CO-
LEPXUT XJONbEBUAHBIA OCaL0K (MYTHLIW, XNOMNbEBUAHBIN U HEKPUCTANTMYECKUA) N HabnwgaeTcs okpacka
pacTtBopa, TO HeobXo4MMO BbINOMHUTL aHanW3 B COOTBETCTBMM C NEepeqncneHnem j) 7.2,

j) Ecnu pacTBop MyTHbIA UMK MpUCYTCTBYET XMNONbEBUAHLIA ocafok, obpasel, HeobXoAMMO NPONyCTUTL
yepe3 MembpaHHbI dunetp 0,45 MKM (B COOTBETCTBUM C NepevucneHnem n) 5.2). Ecnu B obpasue pacteBopa
NPUCYTCTBYET LBET, OT(OUNLTPOBLIBAKT PacTBOP C NOMOLLLI wWnpuueBoro ¢punstpa C18 (B cooTBeTCTBUM C
nepedncnenvem o) 5.2) nepen gobaesneHvem pacteopa gudeHunkapbasvnga (B COOTBETCTBMM C Nepevncre-
Huem m) 4.2). Ecnv pacTBop OCTaeTcsi Npo3padvHbIM nocne noboi ctagun dunsTpaumm, 0obasnaoT B cocys
2,5 mn pacTtBopa gudeHunkapbasmnaga (B COOTBETCTBMM C nepedncnenvem m) 4.2). MegnenHo gobaensioT B
cocyd pacteop cepHou kucnotel H,SO, (B cooTBeTcTBUM C NepeyncneHvem |) 4.2) n nosoasat pH pacteopa fo
(2,0 £ 0,5). BoINnoNHAKT aHanM3 B COOTBETCTBUM ¢ NepeuvncrieHem |) 7.2. Ecnu pacTBop okpalleH unv MyTeH
nocne kakoi-nubo craguu unsTpauun, MeaneHHo obaensaloT pacTBop cepHon kucrnotel H,SO, (B coot-
BETCTBMM C nepeducriedmem |) 4.2) B cocyn v goeogaT pH pacteopa go 2,0 £ 0,5. BeINonHAKT aHanu3 B COOT-
BETCTBMM C nepedvcneHem k) 7.2.
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k) KonuyecTBeHHO NOMeLalT KaxObid U3 OKPaLUEHHbIX UMW MYTHbIX PACTBOPOB B MEPHYHO KOnby em-
kocTbio 50 Mn (B COOTBETCTBUM C NepeyncneHnem j) 5.2) n goBogart oo Heobxogvmoro obbeMa Bogow (B co-
OTBETCTBUM C NepevncrneHnem p) 4.2). NMepeBopaynBaoT HECKOIMLKO pas aAna nepemelumeanusa. OTnueawT K3
KONBbl NPUMEPHO 5 M U PErUCTPUPYHOT 3HaUYeHne KO3 drUMeHTa NOMMOLLEHNS C NOMOLLLIO KONOPUMETpUYE-
ckoro npubopa (B COOTBETCTBUM C NepeuncrieHuem g) 5.2). JobaenswoT 2,5 mn pacTteopa AndeHunkapbasunga
(B COOTBETCTBUM C NepevmcreHmemM m) 4.2) k kaxkgomy obpasuy pacteopa AN pasnoxeHUs, nepemMeLlnsaT
¥ poBoasT o6bem obpasua pacTBopa Bogown Ao meTkn 50 Mn (B COOTBETCTBUM C nepeducrieHem p) 4.2). Me-
peBOpavYMBalOT HECKOMbKO pa3 Anis nepeMellBaHns U 4aT OTCTOATLCA B TedeHne 5—10 MUH ans nonHoro
nposiBneHus LueeTa. BeINONHSAKT aHanM3 B COOTBETCTBUM C NepeyucneHnem |) 7.2.

I) KonvyecTBeHHO nepenuBatoT coAepKUMOe cocyda B MepHyk konby emectumocTteto 50 mn (B cooT-
BETCTBUM C NepedncrneHuem j) 5.2) n gooaart obbem obpasua pacTeopa Bogol o meTtkn 50 mn (B cooTBeT-
CTBUK C nepevncneHnem p) 4.2. NepeBopaynBaloT HECKOMbKO pa3s ANA nepeMeLllnBaHns 1 4arT OTCTOATHCS
5—10 MuWH Ona NONHOro NPoOsiBNeHWA LBeTa.

m) MepenuBaloT COOTBETCTBYIOLLYIO YacTb pacTBopa B abCOpBUMOHHYID AYeiky pasmepom 1 cM 1 name-
pSOT ee KO3 PULIMEHT NOTMNOLLEHUS NPU ANWHEe BOMHbI 540 HM ¢ NOMOLL LI KONopuMeTpuyeckoro npubopa (B
COOTBETCTBMU C NepedncrneHmem g) 5.2). AHanus gomkeH BbiTe NPOBEAEH KaK MOXHO CKOpee C MakCUMansHOM
3agepxkon B 30 MMH Nocrne 3KCTpakuum.

n) Heobxoaumo oTKOppeKTUpOBaTh NokasaHusi KoahduumeHTa nornoLweHns o6pasua nocpencTBoM Bbi-
YUTAHWUSA 3HAYEHUS NOrMOLLEHMA XONOCTOM Npobbl B pamkax npoueayp nNposiBneHus useta. [nsa okpaleHHbIX
M MYTHBIX PacTBOPOB Nocne UNLTPaLun B COOTBETCTBMM C NMepedncrneHnem j) 7.2 aHadeHne koadduum-
€HTa nornouweHns HeobxoaAMMO OTKOPPEKTUPOBAaTL NOCPEACTBOM BbIYMTAHUS NMoKasaHui KoadduumneHTa no-
IMOLLEHWS, KaK YKa3aHo B cnocobe onpeaeneHns B COOTBETCTBUM C nepedncneHmem k) 7.2.

0) Ncnonbaya oTKoppeKTUpOBaHHble nokasaHusa KoadduuneHTa NOrmoLlleHus, onpeaensoT Hanu4mue
wectuBaneHTHoro xpoma Cr(VI) no koHUEHTpauun ¢ NOMOLLbID KannbpoBOYHON KPUBOM.

8 KannbpoBka

8.1 Mpubopbl C NOCTOAHHOW KannbpoBKON

KonopumeTtpuueckue npubopsl, paspaboTaHHble creunansHo Ana obHapyXeHWsa LecTMBaneHTHOro
xpoma Cr(VI) npu grnivHe BonHbl 540 HM, MOMyT MMETL MOCTOSIHHYH KanuBpoBKy, NpeaoCTaBNeHHY U3roTo-
BUTEMNEM, U Torga JanbHeiwas kanubpoeka He TpebyeTcs. Heobxogumo obpaTuTbCsa K UHCTPYKLMAM U3ro-
ToBUTENS, 4TOBLI YBeauTbes, 4to npubop paboTaet oomkHbIM 06pasoM W ero paboyvnii AManasoH NogxoouT
ONs JaHHOTO aHanusa.

8.2 Kann6poBka npuGopoB

8.2.1 O6wme TpeboBaHUA

Kannbpoeka konopumeTpuyeckoro npubopa [OMKHa NMPOBOAUTBCH C MCMOMb30BAHMEM KaK MUHUMYM
XONocTon Npobbl M Tpex CTaHOAPTHLIX PAcTBOPOB.

YcTaHaBnMBaKT KONOPUMETPUYECKUA NpMbop Ha HyNb C NOMOLLbLID XONMOCTOro cTaHAapTa C KOHUEeHTpa-
uwren 0,0 MKr/MN M COXPaHSAT OaHHbIA pacTBOP ANs NOBTOPHON YCTaHOBKU Npubopa Ha HyMb nepen uamepe-
HMeM 0BpasUOoB 1M CTaHOAPTHLIX PAcTBOPOB.

MpoBoOAT uamMepeHusa CTaHOAPTHLIX PacTBOPOB. BeicTpamBakT KanMbpoBOYHYK KPUBYHO U onpenens-
0T NMUHENHY0 3aBUCUMOCTL KO3 duLMeHTa NornoLweHns (OpaMHaTa UM ockb y) OT KOHLEeHTpauuu LLecTuBa-
neHTHoro xpoma Cr(VI) B mkr/mn (abcuucca unu ocb X) N0 pesynsratam M3MepeHusl KaXK4oro cTaHgapTHOro
pacTBopa, BKIO4as pesynbraT uamepeHus xonoctoi npobbl ¢ koHueHTpauuen 0,0 mkr/mn. KannbpoBodHbie
KpVBbIE MOTYT MCMNOMNb30BaTLCSA B TEYEHWE OJHOMO Mecsaua ¢ MOMEHTa UX CO30aHus.

BHyTpeHHAA NpoBepKa C MOMOLBLK KanubpoBOYHOrO CTaHOApPTa OOMKHA BbIMNOMHATLCA KaXOblA OeHb
051 KOHTPONA KadecTea.

a) [Ana npurotoBneHus KanubpoBROYHbLIX CTaHOApPTOB MaTpuua JomkHa ObiTh TAKOW Xe, Kak u obpasell
pacTtBopa. [Nocne cTtaguun pasnoxeHws (B COOTBETCTBMM C Nepeyucnennem g) 7.1 unu nepednucneHnem g) 7.2)
pobasnsoT nogxoaawmin obbeM cTtaHaapTHOro pacTeopa wectuBaneHTHoro xpoma Cr(VI) (B cooTBeTCTBMM
¢ nepeuncnenunem k) 4.2). Micnonb3ytoT cTaHOapTHbLIA pacTBop wecTtuaneHTHoro xpoma Cr (V1) (B cooTBeT-
CTBWMW C NepevnucrneHnem j) 4.2) ona cozgaHusa KOHUeHTpauun B gnanasoHe ot 0,1 go 1,0 mr/n wecTuBaneHT-
Horo xpoma Cr(VI1). FloToBAT Npoby 1 MUHUMYM TpU CTaHOAPTHLIX pacTBoOpa.
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MoHO ncnonb3oBaTh ankTepPHaTUBHbLIA AMana30H KOHUEHTpaUWiA CTaHAAapPTHbIX PacTBOPOB, €GN KOH-
LeHTpaumnsa wectuBaneHTHoro xpoma Cr(VI) B obpasue pacTBopa HaxogWTcs 3a npegenamn MCXOOHOW Ka-
NUBPOBOYHON KpuBOWA. PacTBopbl 06pa3uoB Takke MoryT BbiTe pasbaBneHbl, ecrii oHW Bonee KOHUEHTpU-
pOBaHHLI, YeM CaMasi BbiCOKasl KOHLUEeHTpauuma kanubpoeodHoro pactBopa. Kpome Toro, B cnydasix, korga
OocTyneH Ba3oebiin nonuMep 6e3 wectueaneHTHoro xpoMa Cr(VI), pexkoMmeHOyeTcs NOArOTOBUThL Kanubpo-
BOYHbIE CTaHAapTh! ¢ 6a30BbLIM MNONUMEPOM ONA AOCTMKEHUA Hanbonee BrM3Koro COOTBETCTBUA KannbpoBKu
MaTpULbI.

b) Mpu NOCTOSIHHOM NepeMeLunBaHUK KOHTPONUPYOT pH, no kannam gobaenss B cTakaH a3oTHYIO KUC-
noty HNO; (B cooTBETCTBUM C MepeyncrneHnem b) 4.2), kak ycTaHOBMNEHO B COOTBETCTBUM C NepevncneHu-
em g) 7.2. JoeonaTt pH pacteopa o nokasartensa 7,5 £ 0,5.

c) OobBaensatoT 2,5 mn pacteopa andeHunkapbasuaa (B COOTBETCTBUY C NepedncneHmemM m) 4.2) B kax-
AblA cocyn. MeanenHo fo6asnsioT B cocy pacTeop cepHon kucnotel H,SO, (B cooTBeTCTBUM C Nepeqncne-
Huem ) 4.2) n goeoaaT pH pacteopa go nokasatens 2,0 £ 0,5.

d) MepeHocAT KONMWYECTBEHHO COAEPXMMOE cocyaa B MepHyl konby BmectumocTtbio 50 mn (B cooT-
BETCTBUW C nepeuyncneHnem j) 5.2) n gporonar obbem obpasua pacTeopa Bogol o metkn 50 mn (B cooTeeT-
CTBUM C NepeduncneHnem p) 4.2). NepeBopaymBaoT HECKOMNBKO pa3 ANdA nepemMeLlnBaHus U AT OTCTOATLCA
5—10 MWH ong NOMHOro NPosABNEeHUs LBeTa.

e) MNepenuBaloT COOTBETCTBYIOLLYIO YacTb pacTeopa B abcopbunoHHY sYeinky pasmepom 1 cMm uU ns-
MepSAT ee KO3 ULNEHT NOIMOLLEHNA NPU AMKMHE BOMHbLI 540 HM ¢ NOMOLLbIO KONOpUMeTpUuYeckoro npubopa
(B cooTBETCTBUM C NepevmcneHnem g) 5.2).

f) Heobxogumo oTKOppeKTMpOBaTL NoKaszaHus KoaduLMeHTa nornolleHns obpasLa nocpencTBoM Bhli-
YNTaHWUS 3HaYeHWA KOS ULIMEHTA NOMMOLLEHWUA XONOCToN Npodkl B paMKax npolenyp NposBNeHUs LiBeTa.

g) Heobxogumo nocTpouTb KannMbpOROUHYH KPUBYH MYyTEM NOCTPOEHUSA CKOPPEKTMPOBAHHbLIX 3HAYEHWUNA
MOrMOLWEeHWA B 3aBUCMMOCTIW OT KOHUEHTpauun wectuaneHtTHoro xpoma Cr(VI). Ons noctpoeHns kanubpo-
BOYHOW KPUBOW MOXHO NMPUMEHUTE MUHENHYI0 PErpeccuio unn KeagpatudHyo annpokcumaumto. Kanmbposou-
Has KpuBasi AOMKHA MMeTb KOadhMUUMEHT Koppensauun (Rz) > 0,995, B NpoTMBHOM crnydae JOMmKHa BbiTh
NnocTpoeHa HoBasa KanubpoBo4vHasa Kpueas.

9 O6paboTka pe3ynbLTaToB UCMNbLITAHUN

KoHueHTpauuio wectuBaneHTHoro xpoma Cr(VI) paccuuteiBaoT no dopmyne (1):

S

roe C — obuas KoHUueHTpauus wecTtnaneHTHoro xpoma Cr(VI) B obpasue, MKriT;
A — Habniogaemas KoHLeHTpauus wecTrueaneHTHoro xpoMa Cr(VI) B pacTBope, MKI/MA Uy MKT/T;
D — koadhchuumeHT pasbaeneHus;
F — KOHeuYHbI 06beM pacTBopa, MI; UINM KOHeYHasa Macca pacTeopa, T,

S — HavanbHasi macca obpasua, T.
OTHocuTenbHY pasHuly, %, paccunTbiBaOT No popmyne (2):

R=M-1OO, (2)
0,5-(S+D)

roe R — oTHocuTenbHasi pasHuua B npoueHTax, %;
S — koHueHTpauusa Cr(VI) B obpasue, HabniogaemMas B Ha4arnbHOM WUCMbITAHWUKM, MKI/T;
D— koHueHTpauus Cr(VI) B obpasue, Habnogaemasi B MOBTOPHOM UCNbITAHUW, MKIT.

Mpumeyvyanume 1 — AHanorvyHbili pacyeT, npuBedeHHeI B chopmyne (1), Takke MOXET MCNoNb30BaThCH ANna
nony4eHusa KoHUeHTpauui wectusaneHTHoro xpoma Cr(V1) B HauaneHbIX M MOBTOPHBIX UCTLITAHUSX.

BoccTaHOBNEHWE pacTBOPOB paccuyMThIBaOT no chopmyne (3):
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SR = M 100, (3)
SA
roe SR — BOCCTaHOBNeHUe KOHTPOJNBHOIo pacTtBopa B NPOUEHTHOM BblpaXeHuu, %;

SS — koHueHTpaums Cr(VI) B obpasue ¢ nobaBkoi, MKr/T;
US — koHueHTpaums Cr(VI) B o6pasue 6e3 nobaBok, MKr/T;
SA — koHueHTpauus Cr(VI), icnonb3yeman B pacTBOpe AN UMM, MKI/T.

MpumedvyaHune 2— ®opmyna (1) Takke MOXET ObITe MCNOMNb30BaHa ANA NoNy4YeHUs KOHUEHTpaUWiA wecTMBa-
neHTtHoro xpoma Cr(VI) B o6pa3sue ¢ gobasneHnem nnu 6e3 gobasneHna nobasok.

10 Npeun3snoHHOCTb U3MEepPeHUn

MexayHapogHoe MexnabopatopHoe uccrnegoeaHume (11S), opraHnzoBaHHoe TeXHUYECKMM KOMWTETOM
|[EC TC 111, Bo Bpems pa3paboTkn JaHHOro MeToda nokasasno, YTo Ha 3KCTPakUWIo LUeCTUBaNeHTHOro XxpoMa
Cr(VI) 3HaunTenbHoe BNUsSHME OKAa3bIBAIOT MaTpuLa obpasla 1 npucyTcTBre cypbMbl (0cobeHHo Sb*3). Cre-
JoBaTensHo, NPUroAHOCTL JAHHOMO MEeTOoAa BapbUPYETCs M 3aBUCUT OT KOHKPETHOM KOMMO3ULIMOHHON MaTpK-
Lbl ucneiTyemoro obpasua. IS nokasano WWPOKWIA AManasoH pesynsTaToB AMs YeTkipex TUMNOB NonuMepoR,
cofepXalux ypoBHU wecTtuBaneHTHoro xpomMa Cr(VI) ot 106 go 1 325 mkr/r. BocnponaBognmocTs peaynb-
TaToOB, NOJSYyYEHHbIX ANA BCex MaTepuanos, coctaeuna oT 2,8 % go 5,7 % OTHOCMTENbHOro CTaHAapTHOrO
OTKMOHEHUs.

- YeTbipe nabopaTtopuy npegocTaBunn nNo TpWU pesynbtata M3MEepeHWI, NOSyYEeHHbIX MPW UCMbITaHum
obpasua ABC (IIS4C-A1), cogepxauwero wecTtneaneHTHbI xpom Cr(VI), a Takke cypeMy. Bce gBeHaguath
pe3ynbTaToB XOPOLUO KOPPenuMpoBanu ¢ 0XuaaeMbiM 3HaUYeHneMm.

- [1Be nabopaTtopun npegocTaBunM MO TPW pe3ynsTata WM3MepeHWd, NOMyYeHHbLIX NPU UCMbITaHKuK
ABC (lIS4C-B2), cogepxaulero wectuaneHTHbIn xpom Cr(VI). Bce wecTb pesynsTaToB XOpOLWO KOPPEnupo-
Banu c OKWAAEMbIM 3HA4YEHWEM.

- Ope nabopaTopuK NpefocTaBuUnM No TpPU pesynbTata U3MepeHWi, NonyYeHHbIX Npu ucnbitaHui MK
(IS4C-C3), conepxallero wecTuBaneHTHeld xpoM Cr(VI). Bece wecTs pe3ynsTaTtoB XOpOLO KOppenupoBanu
C OXKMAaeMbIM 3HAYEHWEM.

- YeTelpe nabopaTtopuy npegocTaBunu no TpW pesynstata U3MepeHWid, NOMyYeHHbIX MpW UCMbITaHuK
MK (1S4C-D4), cogepxalero wectueaneHTHoI xpom Cr(VI), a Tawke cypbmy. OguHHaguaTh M3 ABeHagUuaTu
pesynbTaToB XOPOLUO KOPPenMpoBanu ¢ 0XuaaeMbiM 3Ha4YeHNneMm.

- WecTe nabopaTtopui NpegocTaBunM Mo TPU pesynstata M3MepPeHWI, MOMyYeHHbLIX MPWM UCMbITaHuK
MBX (11S4C-E5), cogepxallero wecTtueaneHTHbld xpoMm Cr(VI). Bce BocemMHagLaTs pesynsTaToB XOPOLUO Kop-
PEMUPOBAanK C OXXMOAEMbIM 3HAYEHNEM.

- Wecte nabopaTtopwit NpeaocTaBunM Mo TPU pPe3ynstata U3MEpPeHWN, NMOMyYeHHbLIX MPW UCMbITaHuK
MBX (I1IS4C-F6), cogepxawero wecTtuBaneHTHbIn xpom Cr (VI), a Takke cypbmy. Bce BoceMHaguaTth pesynb-
TaTOB XOPOLUO KOppenupoBani C OXXuaaeMblM 3Ha4eHWeM.

- Mate nabopaTopurii NpeaocTaBMnv Mo TPU pesynsrata U3MepeHWid, NoNyYeHHbIX NPKW UCMBITAHUK No-
nunponunexa (MMM) (11S4C-G7), cogepxalyero wectueaneHTHei xpoMm Cr (V). YeTbipHaguaTs U3 naTHA4LATK
pe3ynbTaToB XOPOLUO KOPPENMpoBanu ¢ 0XUaaeMbiM 3HaYEHNEM.

- WecTtb nabopaTtopuii NpeaocTaBUnn No TPU pesynsTata U3MepeHuin, NonydYeHHbIX Npyu ucnbitadmm M
(11S4C-H8), cogepxallero wectuBaneHTHbld xpom Cr (VI). Bce BoceMHagLaTh pe3ynbTaToB XOpOLIO Koppe-
NUPOBanM ¢ OXKMAaeMbIM 3HAYEHMEM.

CraTuctnyeckne aaHHble NpuBeaeHsl B Tabnuue 1.

Tabnuua 1— Cratuctudeckue gaHHblie IS
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CraHgapt-
CraHpapTt- KonudecTteo
Homep Hoe
CpegHee | Oxunaemoe Hoe MoeTOpS- Bocnpowua- y4acT-
peaynbYaTa OTKITOHEHue
O6pasey AHanuT | 3HayeHue, | 3Ha4deHue, OTKIOHEeHWe eMOCTh, BOAUMOCTb, BYHLLIMX
HUCNbITaHUA BOCNpOM3-
Mr/Kr Mr/Kr nopropsie- Mr/Kr Mr/Kr nabopa-
[ BOAWMMOCTU, u
MOCTW, Mr/Kr TOpWIA [N]
mr/kr
11S4C-A1 Cr(VD 1028 1082 12 61,9 173,4 109,3 306,2 4
(ABC/Sb)
9
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OkoHYaHue mabnuuysi 1

) CraHgapT-
CpeaHree | Oxungaemoe e?onmezra Cra:éq: T MoBTOpS- " Knlc::;me Bocnpowna- KO;:;??-T %

O6paszey AHanut | 3HaveHue, | 3HaqeHwue, Pegy BT OTKINOHEHWE emMOoCTb, 4 BOAMMOCTb, BYHOLMX

Mr/KP Mr/KP WCTBITAHNA [ e opae- Mr/Kr i MI/KP nabopa-

[n] P BOAWMOCTH, up
MOCTHW, Mr/Kr R TOpwUi [n]

[1S4C-B2 Cr(VI) 760 787 6 21,0 58,8 30,7 85,9 2
(ABC)
11S4C-C3 Cr(VI) 716 803 6 22,6 63,4 25,6 71,6 2
(MK)
11S4C-D4 Cr(VI) 983 1043 " 40,5 113.4 127,2 356,1 4
(MK/Sb)
HIS4C-ES5 | Cr(VI) 1281.,4 1300 18 45,1 126,2 246,7 970,9 6
(MBX)
11S4C-F6 Cr(VI) 4255 418.,8 18 17,5 491 86,3 2416 6
(MBX/Sb)
1S4C-G7 | Cr(VI) 91,1 106 14 3,9 10,9 15,7 43,9 5
()
[1S4C-H8 Cr(VI) 888,1 1325 15 40,8 114,3 147.6 4134 5
(mrm

11 O6ecne4yeHne U KOHTPOINb KayecTBa

11.1 O6Wwmnin meton,

O6pasubl JOMKHLI UCMbLITLIBATLCA NapTUAMKU He Bonee Yem no 20 obpasLos, BKMOYasa Bce 06pasLbl,
XOMnocTble Npobbl, AONONHUTESbHbIe 06pa3sLbl 1 UCNBITAHWUA Ha BOCCTAHOBMNEHWe pacTeopa. Heobxogmmo nog-
rOTOBUTL W MpoaHanu3npoBaThk HE MEHee OOHOW XONMOCTOW NPobbl HA MapTUIO ANA NPOBEPKM Ha 3arpA3HeHue 1
adhhekTel MamaTK. B kaxaoW napTuy goMmKeH GbiTk NPUrOTOBNEH Kak MUHUMYM oAuH 06pasel B ABYX 3K3eM-
nnsipax. Peaynetathl Ansa aybnvkatos o6pasuoB AOMKHLI UMETb OTHOCUTENbLHYO pasHuuy <20 %; B NpoTuUB-
HOM crny4ae napTuio criefyeT NoBTOPHO NpoaHanmnavMpoBaTh. JlabopaTopHbIi KOHTPONbLHLIA 06pasel, AoMmKeH
aHanuaupoBaTbCs C YacTOTOW OAWH aHanNna Ha NapTUio.

11.2 MeToq KoppeKLuuM BOCCTaHOBNEHUA MaTpu4iHoro acpdekTa

Tak Kak gaHHbIn MeTod WCMbITaHWA NogBepraeTcs BO3OeWCTBMH OTHOCWUTENbHO CUIMbHBIX MaTpUYHbLIX
ahdhekToB, HEOOXOAMMO yKasaTb BOCCTAHOBIEHWE MATPUYHOIO pacTBopa A4NA Kaxgoro obpasua, MMeroLlero
YHUKanbHOE NMPOUCXOXKOEHWe. YHUKaNbHOEe NPOWUCXOXOEHNE MOXET BKMNtoYaTh B ceba nwboe 13 crnegylowmnx
0BCTOATENBCTB: pa3Hble 3aKkas4vmkK (Qaxe ecnu nonumep aHanorndeH npeabiayliemy obpasyy); pasHole nap-
TWM (Qaxe ecnu NonuMep aHanorvyeH npegblgylwemMy obpasuy); pasHole NoNuMepkl; pasHble AobaBkW (Qaxe
ecrv NoNIMMep aHanorvyeH npegpiaylleMy obpasyy), a Takke Bce oCTalnbHble M3MEHEHWSA B UCTOYHMKE NPO-
ncxoxpgeHus obpasua. McnblTaHne Ha BOCCTAHOBMNEHWE MaTpUYHOTO pacTBOpa HaYMHatoT ¢ ycuneHust obpas-
La nepen pasnoxeHWeM, nogaepXueas NUKOBLIE 3HAYEHUS HA CTAOMAX PA3NOXKEHUA WU NPOABNEHNS OKPACKU.

a) NpegBapuTenbHO pasnoXeHHblI MaTpUYHbIA obpasel OOMmKeH aHanM3npoBaTbCs AN KaXgoro oT-
ZenbHoro obpasua. BelbupatoT oguH U3 ABYX Crnegylwmnx BapuaHToB:

- nobaensAwT K 06pasyy 1,0 Mn maTpMyHOro pacteopa (B COOTBETCTBMM C NepevucneHnemM o) 4.2) unm
MOBbLILIAKT KOHLEHTPaLMIO, B ABa pasa NpeBbllLaoLWy KoHUeHTpauuio obpasua, B 3aBUCUMOCTH OT TOrO,
4yTO Bonblue;

- B3BeLMBaIOT ¢ TpebyemMomn TO4HOCTbI0 HaBecky 1,0 mr PbCrO, v fgobasnsioT k o6pasuy pacteopa

(B cooTBeETCTBUM C Nepeuncriennem g) 4.2) onpenenenHoe konnyectso PbCrO, Ang ynsoeHus KoHLeHTpa-
uum obpasua, B 3aBMCUMOCTU OT TOrO, YTO BonbLue.
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b) Mpoun3BoasaT pasnoxeHWe U KONMOPUMETPUYECKNE M3MEepeHUsa Takoro obpasua.

c) JonycTuMblA guanasoH CTEMEeHW M3BNEeYeHUs MaTpuyHOro pacteopa obpasua OOoMmKeH COCTaBnaTb
oT 50 % 1o 125 %, unu obpasel fomxkeH bbITe NOBTOPHO UCMNbITAH. B cnyyae, ecnv cTeneHb U3BNeYeHa Me-
Hee 50 %, KOMMYecTBO MaTPMYHOrO pacTBopa Ans NOBTOPHOrO UCMbLITAHWSA HeobxoauMO yOBOUTL. B cnydae,
ecnu cTeneHb U3Bne4yeHus bonee 125 %, HEOBXOAUMMO NMOBTOPUTL UCMLITAHWE C UCMONL30BaHMEM TAKOrO Xe
KonuyecTtsa pactBopa. Ecnu 3HaveHue cTeneHn W3Bne4vyeHwus, rnonyvYeHHoe B XOA4e NMOBTOPHbIX WUCMbITaHWUNM,
BbIXOOUT 3a npefenbl AnanasoHa 3HadyeHunin 50 % — 125 %, To MeTo[, CYMTAETCA HENPUTOAHbLIM OJS aHann3un-
pyemoro obpasua, a pesynbstaTtbl He PUKCUPYIOTCH.

MpumedvaHne 1— CreneHb M3BNeYeHUs MaTpuyHoro pacTteopa obpasuos ABC, MK, MNBX 1 HepacTBOpUMbIX/
HEW3BECTHbIX MONUMEPOB KU 3NeKTpoHUKK Be3 cypbMbl Sb oxuaaeTcsa Ha ypoBHe 3HadeHui ot 75 % go 125 %. Opyrve
mMarepuansl MOryT UMeTb CTEMEHb M3BNEYEHNA MaTpulbl MeHee 75 %.

d) Ecnv 3HayeHne CTeneHy W3BMEYeHWs HaxoauTcs B nNpegenax 3HayeHwid ceblle 75 % wnum MeHee
125 %, TO pesynbraT Ans obpasua u npegen obHapyxeHuss (LOD) He OOMKHBI KOPPEKTUPOBATHLCS.

e) Ecnv 3HaveHue cTeneHn nsenedeHuns obpasua HaxoguTca B npegenax ot 50 % o 75 %, To pesynetar
1 npenen obHapyxeHus (LOD) ans obpasua QonXHbl KOPPEKTUPOBATLCS COrMACHO CTEMNEHU U3BNEYeHUs. To
€CTb pe3ynbTaTt [OMKeH YMHOXaTbes Ha koadduumeHT (100%-Hoe naeneveHve nobaBOYHOrO KONMUYECTBA).
3atem HeobxoauMo yMHOXWUTL NpeanonaraeMoe 3HaveHue npegena obHapyxenusa (LOD) Ha Takol xe koad-
(PULINEHT.

f) Ecnu pesynetat ucnbiTaHua obpasua 0TKOpPeKTMpoBaH B COOTBETCTBMM C nepevucreHnem e) 11.2, 1o
pesynbTaT NpeBblllaeT NonyYyeHHoe 3HavyeHue npegena obHapyxeHus (LOD), oTKoppekTupoBaHHOE B COOT-
BETCTBWM C nepedyncneHmem e) 11.2; cnegosaTensHo, HE0OX0AMMO 3athMKCUPOBATL OTKOPPEKTUPOBAHHLIE pe-
3yneTaTthl UCMbITaHWst obpasua. B npoTvBHOM cny4vae crnefyeT coobLnTb UCNPaBEHHOE 3HAYeHWe Npejena
obHapyxeHns (LOD) kak pesynbstat ansa atoro obpasua.

Mpnmeuvanue 2 — [donyctum, 4To 3Ha4YeHwe npepena obHapyxeHua (LOD) coctaBnsaeT 2 MKr/r Anst UCNbIThI-
Baemoro obpasua, cogepkallero wectmeaneHTHoln xpom Cr(VI1), a 3HadeHMe CTeneHn M3BNeYeHnss MaTPMYHOro pacTeopa
obpasua paeHaetca 50 %, Torga OTKOppPeKTMPOBaHHOE 3Ha4eHue npegena obHapyxeHus (LOD) gna gaHHoro ueneiTsiBa-
emMoro obpasua pasHo 2 MKr/r - (100 %/50 %) = 4 mkr/r. Ecnu peaynstart ucneitaHua coctaenseT 100 MKr/r, To oTKOppeKTu-
pPOBaHHbIA peaynstat ucneitaHusa paseH 100 mkr/r - (100 %/50 %) = 200 mkr/r. B gaHHOM criydae B NpOTOKOIE WUCMNbITaHWIA
Oynet ykasaHo 3HadeHue 200 MKr/T.

12 MNMpepen obHapyxeHusn (LOD) v npenen KonM4yecTBEeHHOTO onpeaeneHus
(LOQ)

12.1 O6LWure nonoxeHns

Mpenen obHapyxeHus (LOD) unu npenen obHapyxeHus metoaa (MDL) B obwem cny4yae npegcraBnseT
coboil HauMeHbLee KONMYeCcTBO MW KOHLUEHTpaLUUI0 aHanuta B UcnbiTyemMom obpasue, KoTopble MOXHO [0-
CTOBEPHO OTMUYNTL OT HYNs ONA JaHHOW CUCTEMbI U3MEpPEHUs.

Mpegen obHapyxeHusa npubopa npeacrtaensaeT cobon cnocobHoCTb Npubopa oTNUYaTh HU3KNE KOHLEH-
Tpauuy aHanuTa OT Hyna B XornocTown npobe mnu craHaapTHOM pacTBOpe U 0ObIYHO MCNONb3YETCH U3rOTOBK-
TenemM Ons AEMOHCTpaLWMy M3MepUTENbHbIX BO3MOXHOCTEW CUCTEMbl (Hanpumep, aToMHo-abcopbLUUOHHOro
cnekTpoMeTpa). XoTs npenen obHapyKeHus npubopa MOXET UCNOMb30BaTLCH, OH YAaCTO 3HAYUTENbHO HUXE,
4Yem npegen obHapyXeHusa NoNHoro nNpouecca U3MepeHus aHanMTUYeckKM METOAOM.

Mpenenel oOHapykeHWs BCex aHanMTUYecknx METOL4OB Mydlle Bcero onpenenstoTcs akcnepMMeHTanb-
HbIM MyTeM NocpeAcTBOM MPOBEdEeHWS MOBTOPHbBIX HEe3aBUCUMBIX U3MEPEHUI MaTpul, 00pasuoB C HU3KUM
ypoBHEM unun oboralleHHbix 06pa3uoB, 0XBaTbiBAKLLMX BCH NPOLEAypYy MCNLITAHWIA, BKNIOYAsA 3KCTPaKLUUIO
unu pasnoxeHue obpasuya. [ina aHanu3a pekoMeHOYyeTcsl NPOBECTU HEe MEHEE LLEeCTU M3MEPEHUN C KOHLEH-
Tpaumew aHanuTa, Kotopas B 3—5 pas npeBbillaeT pacyeTHbld npegen obHapyxeHusa meTtoga. [na Toro
4yT0ObI ONpedenuTe Beck Npeden obHapyXeHus MeToda AMs Bcel Mpouedypbl UCMbITaHWS, CTaH4apTHoe OT-
KMOHEHWe NOBTOPHLIX U3MEepeHU cnedyeT YMHOXUTL Ha COOTBETCTBYHOLLMI KO3 UUMeHT. MexayHapoaHbI
COH3 TeopeTudeckon U npuknagHon xumun (IUPAC) pekomeHayeT ncnonb3oBate KO3hhuumeHT 3 ans Mu-
HMManbHOro KONMYecTBa U3 LWeCTU U3MEPEHWIA, B TO BPEMS KakK YnpaeneHue no oxpaHe OKpy:xarwLlen cpeabl
CLIA (US EPA) ncnonb3yetr oQHOCTOPOHHUIA AOBEPWUTENbHBIA MHTEPBAN C MHOXWTENEM, PABHbIM 3HAaYEHUI0
KpuTepusa CTblogeHTa (f-kpuTepui), BbibpaHHOMY ANA HECKOMbKMX MOBTOPHbLIX UCMbITAHWUA, U 3HAYEHWIO 0OBe-
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pUTENBHON BEPOATHOCTK (Hanpumep, = 3,36 AnNA WecTW NOBTOPHbLIX UCNbiTaHuA Ana 99%-Hon goBepuTenb-
HOW BEPOSITHOCTK).

Mpenen konudecTBeHHoro onpegenenuns (LOQ) unm pacyeTHbI Npefen KonuM4ecTBEHHOrO onpefene-
HWA ONs 3aJaHHOW U3MEepPUTENbHOM CUCTEMbI MOXHO Bbipa3uTb Kak HAWMMEHbLLUY KOHLIEHTpaLUu, KoTopas
MOXeT ObiTb TOWMHO OMNpedeneHa ¢ 3afaHHOW UMW OOMYCTUMOMW MOTrpeLUHOCTLI0 B YCMOBMAX NabopaTopHbIX
ncnblTaHui. JonycTuMblid npegen npeumsnoHHocT onpegensetca kak 10%-Hoe OTHOCWMTErNbHOe cTaHgapT-
HOE OTKMOHEHWe WK BbIPaXKaeTcsl Kak NOCTOsIHHAasA BenvyuHa, kpatHas (ot 2 go 10) npeneny obHapyxKeHus
MeToda.

12.2 OnpepeneHune npegena obHapyxeHusa (LOD) v npegena Konu4ecTBEHHOTO onpegeneHusi

(LOQ)

[na onpepenenvs npegena obHapyxeHna meToga v npeferna Konm4ecTBEeHHOro onpeaeneHns LWecTu-
BaneHTHoro xpoma Cr(VI]) B nonumepax n anekTpoHWKe NPoBOAAT CNeaylow il MeTon;

a) B3BewwMBaloT ¢ TpebyemMoW TOYHOCTBIO COOTBETCTBYHOLLEE KONMUYECTBO nonumepa wnv obpasua ma-
Tepuwana, ucnonb3yemoro Ans W3Aenuii 3NeKTPoHWKK, 3aBedOMO He COOEepXallero LecTUBaNeHTHbIA XpoM
Cr(VI) (Hanpumep, aTanoHHbIN obpasely matepvana IRMM VDA) unu apyrve coeauHeHWsi, KOTopblie MOryT
OKa3sblBaTb BAWSHWE Ha XO4 UCMbITaHWA, B COOTBETCTBMU C METOAOM, NPpUBEAEeHHLIM B pasgerne 7. MNomelaoT
obpasey B cocya BMecTUMOCTbio 50 Mn (B cooTBeTcTBUM C nepeduncneHnemM 1) 5.2). NoBTopAT faHHbIA war
MWUHUMYM NATH pas;

b) no6aBnAT B KaXAblA U3 COCYAOB (B COOTBETCTBUU C nepeducrieHmemM |) 5.2) HaBecky 10 mkr wecTu-
BaneHTHoro xpoma Cr(VI), ncnonesys 100 Mkn pactBopa Ana AobaeneHvws mMaTpyUyHOro pacTteopa (B cooTBeT-
CTBUM C NepeyncneHuem o) 4.2);

C) NpOBOAAT MeToA UCMbITaHWA, yKasaHHbliA B pasgene 7, nyTem npouecca pasnoXeHwus 1 KonopuMeTpu-
4YecKNX N3MepeHun;

d) BBIYUCNAT KOHUEHTpauuio wectueaneHTHoro xpoma Cr(VI1) (mkr/r), kak ykasaHo B pasgene 9, v onpe-
LensioT cTeneHb n3BnedeHus wectusaneHTHoro xpoma Cr(VI) c gobaesneHnem fobasok onsA kaxaoro u3 o6-
pasuoB.

S-M
SR==——-100,
SA (4)

roe SR — cTeneHb u3BnedeHusa gobaeneHHoro wecTtuBaneHTHoro xpoma Cr(VI), %;
S — MaMepeHHas KoHLUEeHTpauus, MKr/T;
M — wmacca obpasua, T;
SA — konuuecTtBo gobarok (10 mkr).

- CTerneHb U3BNeYeHus LWectueaneHTHoro xpoma Cr(VI) pomkHa coctaBnsaTh 3HadeHue oT 70 % 0o 125 %
ANS kaxgoro u3 obpasuos. Ecnu cTeneHb n3BneYeHUs BbIXOAWT 3a Npedensl Ang noboro n3 NoBTOPHbLIX UC-
NbITAHWIA, TO UCNILITAHWUA W OnNpefeneHne cTeneHn N3BredYeHns NoBTOPAIOT;

€) npegen obHapy>KeHUss MeTofa Momny4alT NyTeM BbIYMCNEHWA CTaHA4apPTHOro OTKIOHEHWS S AnA no-
BTOPHbIX UCMBITAHUA (MUHUMYM 6 MCnbITaHWIA). 3atem cTaH4apTHOEe OTKIIOHeHMEe YMHOXAalT Ha 3HadeHue
t-kputepua CThlogeHTa Anga obwero KonuyecTBa NMOBTOPHBIX UCTBITaHWIA (n) gns n — 1 cTeneHei cBoboael.
MepeyeHb 3HauyeHu -kpuTepnsa CTelogeHTa ansa 6—10 obpasuUoB NnpuBedeH B Tabnuue 2.

Mpumep — na 6 noemopHbLIX ucnbimaHul u 6 — 1 =5 cmenereill ceobo0db! 3Ha4YeHue t 6ydem 3,36.

Bce aHanuael, ucnonsayemble Ana pacdeTa npegena obHapyxeHnus metoga (MDL), gormkHbl 6biTb no-
cnefoBaTenbHbIMU.

Tabnuua 2— lNpegen obHapyxeHna meTtoda (t - (s, = 4))

Konuyecteo 06pasuos t-kputepuin CterofgeHTa (99%-Han goBepuTensHas BEPOATHOCTS)
6 3,36
T 3,14
12
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KonuyecTso obpasuos

t-kputepuii CtelogeHTa (99%-Has aoBepuTensHas BEPOATHOCTL)

8 3,00
9 2,90
10 2,82

f) npenen Konu4ecTBeHHOro onpenerneHnd onpegendeTtcda yMmHOXeHeM npenena O6Hapy}KEHVI$I mMeTona

Ha KO3 @uUUKMeHT 5.

HDE,D,EJ'II:-:[ OGHaDyH(eHMFl MeToda 1 npegen Konn4ecTtBeHHOro onpeeneHna BapbUpyrTCcA OT naﬁopaTo-

pun k nabopaTtopuu.

Kak npasuno, npegen o6HapyxeHUs MeTofa 8 MKr/T U npeaen KonuyecTBeHHoro onpedeneHusa ot 20 go
40 MKr/r okasanucb OOCTUXKUMbIMU C UCMOMNb30BaHMeM JaHHOro MeToga.

13 NpoTokon ncnbiTaHUN

B pasfene npuMBoanTCA MHdDOpMaLI,VIFl, KOTOpasd OOITXKHa ObITb OoTpaXxeHa B NpoToKone WCNBITAHWA, CO-
gepxaulem cnenyruwne pesynbratbl WCNbITAHWA:

a) obpase;

b) npuMeHsiembIi cTaHgapT (BKNoYas rog ero nyGnukauum);

d) npenen o6HapyxeHnusa (LOD) unu npegen konudecTeeHHoro onpefeneHusa (LOQ);

)

c) npumeHsaeMblid MeTog (7.1 unn 7.2);
)
)

e) niobble 4oNyCTUMbIE OTKITOHEHMWA OT npouenypel (060beM BeIBOPKKW, 06LEM U3BMEYEHNUST U T. A.);

f) ntobble HabnwaaemMble HeOObIYHbIE 0COBEHHOCTH;

g) BaTa UCMbITaHWiA;

h) YUCNeHHOe 3HavYeHune pe3ynbraTta, OKpyrneHHoe 0 ABYX 3HaYallux LI,VICbp.
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Mpunoxenue OA
(cnpaBo4Hoe)

CBe,EIEHMﬂ O COOTBETCTBMU CCLINOYHbLIX MeXAYHapPOOHbLIX CTaHOapTOB
MeXrocygapctBeHHbBIM CTaHOapTam

Tabnuuya QJA1

Obo3Ha4YeHWe CobliNoYHOro CreneHb Obo3Ha4yeHue 1 HaMMeHoBaHWe COOTBETCTBYIOLLENO
MEXAYyHapo4HOro cTaHaapTa COOTBETCTBUSA MEXIOCYAapCTBEHHOro cTaHaapTa
IEC 62321-1 IDT MOCT IEC 62321-1—2016 «OnpegeneHue pernaMmeHTUpOBaH-

HbIX BELLECTB B 3NeKTPOTEXHUYEeCKUX magenuax. Yacts 1. Bee-
aeHne 1 o6zop (IEC 62321-1:2013)»

ISO 3696 MOD rOCT P 52501—2005 (MCO 3696:1987) «Bopa nans
nabopaTtopHoro aHanuaa. TexHnyeckne TpeboBaHus 1 MeTodbl
KOHTpONs»

MpumevaHwne — B HacToswen Tabnuue ncnonb3oBaHel Cneayrowne ycnoBHble 0603Ha4YeHNA CTENEHW COOT-
BETCTBUSA CTAHLAPTOB:

- IDT — MAEeHTWUYHbLIA cTaHOapT,;

- MOD — MoaudmumpoBaHHbIA CTaH4apT.
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FOCT IEC 62321-7-2—2022

YIOK 621.3:543.632.495 MKC 31.020; 71.040.50 IDT

KntoueBble crnoea: XpoMm LWEeCTUBANEHTHbLINA, KOﬂOpMMeTpMHECKMﬂ MeTO, 3KCTpaKkuuA, peakTuBbl
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