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MNpepgncnoBne

Llenn, ocHOBHble NpUHLMNbI 1 06LWMe npaBuna npoBefeHus paboT Mo MeXrocyfapCTBEHHOW cTaHaap-
Tn3aunm yctaHosneHol TOCT 1.0 «MexrocygapcreeHHaa cucrema craHgaptnsaunm. OCHOBHbIE MOJTOXEHNA»
n rOCT 1.2 «MexrocygapcTBeHHaa cucrema craHgaptusaunn. CtaHgapTbl MeXrocygapCcTBeHHble, npasuna

N pekomeHAauum no MexrocyaapcTBeHHOW cTaHgapTusauyuun. Mpasuna pas3paboTku, NPUHATUS, 06HOBIEHUSN
N OTMEHbI»

CeefigHns1 O cTaHgapTe

1 NOArOTOBNEH Hay4HO-NpOM3BOACTBEHHLIM pecny6/IMKaHCKUM YHUTapHbIM npeanpuatuem «beno-
pycckuii rocyfapCTBEHHbI MHCTUTYT cTaHgapTmsaunn u ceptudumkayum» (benfMCC) Ha ocHoBe COHBCTBEHHO-
ro nepesofia Ha PYCCKUI A3bIK aHI/1053bI4YHON Bepcun cTaHgapTa, ykasaHHOro B nyHkTe 5

2 BHECEH locygapcTBeHHbIM KOMUTETOM NO CTaHgapTusauun Pecny6nvku bBenapycb

3 MPUHAT MexrocygapCTBeHHbIM COBETOM MO CTaHAapTusaumm, MeTposiorum u ceptugukauum (npoTo-
Kon ot 16 masa 2022 r. Ne 151-)

3a NpuHATUE nporosocoBanu:

KpaTKoe HanMeHOoBaHWe CTpaHbl KO,EI, CTpaHbl COKpaLLI,eHHoe HanMMeHOBaHMe HaluMoHa/IbHOIo opraHa
no MK(MCO 3166) 004—97 no MK (MCO 3166) 004—97 no craHgapTusauuu
ApmeHus AM 3A0 «HaunoHanbHbLI OpraH MO CTaHgapTu3ayMn un
MeTposorun» Pecnybnvku ApMeHns
Benapycb BY FoccraHgapTt Pecny6nukn Benapych
KazaxctaH Kz FocctaHpapt Pecny6nunkn KasaxcraH
Knprusus KG KblpreisctaHaapT
Poccusa RU PocctaHgapt
Y36ekncTaH uz Y3ctaHgapt

4 Mpukasom defepaibHOrO areHTCTBa MO TEXHWYECKOMY PEeryiMpoBaHuio U meTponoruy oT 3 anpens
2024 1. Ne 401-cT mexrocypgapcTBeHHblii ctaHgapT TOCT IEC 62321-7-2—2022 BBeAeH B felicTBME B Kaue-
CTBE HalLuOHanbHOro ctaHgapta Poccuiickoin ®epepauumn ¢ 1 nons 2025 r.

5 HacTosAwmii ctaHgapT naeHTMYeH mMexayHapogHomy ctaHgapTy IEC 62321-7-2:2017 «Onpepenexuve
HEKOTOpbIX BEeLeCTB B 3/IeKTPOTEXHMUYECKNX mn3genusax. Yactb 7-2. LlecTuBaneHTHbI xpoMm. Onpegenexue
cogepxaHua wectuBaneHtHoro xpoma (Cr(VI)) B nonmmepax M 37eKTPOHHbIX Npubopax KosiopumeTpuye-
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).

MexayHapoaHblii cTaHgapT pa3paboTaH TexHMYECKMM KOMUTETOM Mo cTaHgaptmsauwm [EC TC 111
«CTaHgapTmnsaumna B o6nactu okpyxawuieli cpefbl OTHOCUTENBHO 3/1€KTPUUYECKUX U 3/IEKTPOHHbIX TOBAPOB U
cuctem» MexayHapogHoOl anekTpoTexHuyeckoir komuccum (IEC).

HanmeHoBaHue HacTosAwWero craHgapTa M3MEHEHO OTHOCUTENbHO HaWMEHOBaHWA YKa3aHHOro Mexay-
HapoAHOro crtaHgaprta A/ YBA3KA C HAUMEHOBAHUAMU, NMPUHATBIMU B CYLLECTBYIOLLEM KOMIM/IEKCE MEXrocy-
[apCTBEHHbIX CTaH4apTOoB.

Mpn NpUMeHeHUU HacToALWEero ctaHgapTa PEKOMeHAYyeTCA UCMOoM1b30BaTb BMECTO CChINTIOYHbLIX MeXAy-
HapoAHbIX CTaHAAPTOB COOTBETCTBYIOLIME UM MEXTOCYyAapCTBEHHbIE CTAaHA4apPThl, CBEAEHUA O KOTOPbIX MpU-
BeEHbl B AOMNO/IHATE/ILHOM MNpunoxeHun JA

6 BBEJEH BIMEPBbIE
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NHopMaumna o BBeeHUN B AeicTBMe (NpekpaweHun gelicTBuUs) HaCTOSIWEro cTaHgapTa 1 uame-
HEHUI K HEMY HAa TEeppuTOPUM YKa3aHHbIX Bbllle FocyfapcTB Nyb6/nMKyeTCs B yKkazaTensax HaunoHasbHbIX
CTaHfapTOB, M3gaBaemMblX B 3TUX rocyjapcTBax, a Takke B ceTu VIHTepHeT Ha caliTax coOOTBeTCTBY-
LW MX HaLMOHaIbHbIX OPraHoB Mo cTaHAapTu3ayuu.

B cnyyae nepecmoTpa, U3MEHEHUS NN OTMEHbI HACTOALWEro cTaHgapTa cooTBeTCTBYyKLWasa UH-
¢dopmaymsa 6ygeT onyb6smMKoBaHa Ha opuuManbHOM MHTEPHeT-caiiTe MexrocygapcTBEHHOrO coBeTa no
cTaHjapTu3auum, MeTponorun n ceprTudukaumm B KaTanore «MexrocygapcTBeEHHble CTaHgap T hbi»

© IEC, 2017
© Odopmnenmne. ®IrbY «MHCTUTYT cTaHgapTulaymn», 2024

B Poccuiickoii ®egepaunn HacTosiWuiAi CTaHAApPT HE MOXET GbiTb MOJIHOCTLI UK
YaCTMYHO BOCMPOU3BEAEH, TUPAXMWPOBAH M pacnpocTpaHeH B KauyecTBe oduumanbHOro
n3gaHua 6e3 paspewieHns deaepasbHOr0 areHTCTBa N0 TEXHUYECKOMY PErympoBaHuto
¥ MeTposioruu
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BBegeHune

LWLnpokoe ncnonb3oBaHne U3LeNNn 31EKTPOTEXHNYECKOTO Ha3HavyeHus NOBLICUIO BHUMAHWE K UX BO3-
[eliCTBMI0 Ha OKpyXawLlyl cpegy. Bo MHOrMx ctpaHax Mupa 6biv NMPUHATHI TEXHUYECKNE AOKYMEHTbI, npej-
ycmaTtpuBaluime onpefeneHHbli Nopsaaok paboTbl ¢ 0TXoA4aMu, BellecTBaMW M 3aTpayeHHOol 3Hepruel npu
MCNO/Ib30BAHUN 3MEKTPOTEXHUYECKUX U3LENNIA.

Vicnonb3oBaHUe LWeCTUBA/IEHTHOrO XpoOMa B 3/1IEKTPOTEXHUYECKUX U3AennAxX Bbl3biBaeT npobnemy BO
MHOIMX cTpaHax mupa.

HacToswmii ctaHaapT NpUMeEHsAOT coBMecTHO ¢ IEC 62321-1.

B HacToflWwem cTaHgapTe ycTaHOB/MIEHbl MeToAbl KOHTPOMSA Ha/Anuua n onpepeneHus npefesbHo gony-

CTMMOW KOHUEHTpauun LWecTUBaSIEHTHOIO XpoMa B 3/1IEKTPOTEXHUYECKUX U34eNnsAX B COOTBETCTBAN C OCHOBO-
nonararwmMmm TpeboBaHnAMN.
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M E X T OCVYAAPG CTUBTEHH HBDB 1 CTAHOAPT

Onpe,qeneHme pernameHTNpoBaHHbIX BEWECTB B 3JIEKTPOTEXHNYECKNX U3 OENTNAX

YacTb 7-2

XPOM LUECTVUBANEHTHbIA. ONPEAENEHVNE XPOMA LUECTVBAJIEHTHOIO Cr(VI)
B MOMMEPAX W 3JIEKTPOHUKE KONOPUMETPUYECKMM METOAOM

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

[Hata BBegeHna — 2025—07—O01

1 O6nacTtb NpPUMeEHeHNsA

HacToAwwmii ctaHgapT ycTaHaBAnBaeT MeTOAbl KOJIMYECTBEHHOIO onpeAenieHns WecTUBaneHTHOro Xpo-
ma Cr(VI) B o6pa3suax nosiMMepoB U 3/IEKTPOHNKW. B gaHHOM MeTode MCNOo/ib3yeTCs OpraHnyvyecknini pacTsopu-
Tenb ANA pacTBOPEHUs UanM HabyxaHnsa matpulbl obpasua c nocnegyumMm MeToA0M LLe0YHOro pasfioxeHns
ANA n3BneveHma wectnsaneHTHoro xpoma Cr(VI) n3 o6pasyos. ViccnegosaHns nokasanu, 4TO opraHnyeckuii/
wesnoyHoii pacteop 6onee apheKkTMBEH, YEM KMUCNOTHbLIA pacTBoOp, MPU W3BJIEYEHUUN LIECTMBAIEHTHOIO XpPO-
ma Cr(VI) us pacTtBOpUMbIX ¥ HEPACTBOPUMbIX 06pa3LoB. MMHUMaNbHOE BOCCTAHOB/NIEHNE LUECTUBANIEHTHOIO
xpoma Cr(VI) go TpexBasneHTHoro xpoma Cr(ll) wnn okucneHne TpexsasieHTHoro xpoma Cr(lW) go wecTuBa-
neHtHoro xpoma Cr(VI) nponcxoauT B LWENOYHBLIX YCNOBUAX.

[Ons pacTBOpMMbIX MONMMEPOB, COCTOSAWMX U3 akpuIoHUTpuUn-byTaameH-ctupona (ABC), nonukap6o-
Hata (MK) n nonusuHunxnopuga (MNBX), obpasubl cHayasna pacTBOPAT B NOAXOASLEM OpPraHUYeCcKoM pac-
TBOpUTENE, @ 3aTeM LecTuBaneHTHbIN xpoM Cr(VI) akCTparnpyloT Wes0YHbIM 3KCTPaKLMOHHbIM PACTBOPOM.

[ns HepacTBOPUMbIX/HEU3BECTHbIX NOIMMEPOB UAW MaTepuanos, UCNOMb3YEMbIX B 3/IEKTPOHUKE, HE CO-
Aepxawux cypbMy (Sb), o6pasubl HarpeBaloT B TO/1yosie/leNno4yHoM pacTtBope npu Temnepartype ot 150 °C go
160 °C. 3aTem opraHuyeckas hasa B aKCTpakTax OTAesniieTca U OT(PUNbTPOBLIBAETCA; HeopraHunyeckasa asa
coxpaHsieTcs ANa aHanusa wectuBaneHTHoro xpoma Cr(VI).

KoHueHTpaumnsa wecTtusaneHtHoro xpoma Cr(VI) B aKCTpakTe onpefenseTca ero peakumnen B Kucnoi cpe-
fe c 1,5-gudeHnnkapbasngom. B peakumn B3aumogeinctema gudeHnnkapbasmga c wWecTUBaNEHTHbIM XPO-
moMm Cr(VI) B pacTBOpe peareHT BOCCTaHaB/WBAET LWIeCTUBANEHTHbIN xpom Cr(VI) 4o TpexBaneHTHOro xpoMa
Cr(lU) c o6pa3zoBaHMeM OKMUCMEHHOI hOpMbl peareHTa — AudeHuskap6asoHa, KOTopbli 06pa3yeT Cc MOHaAMU
Cr(WW) komnnekcHoe coefunHeHne andeHnnkapbasoHata xpoma Cr(ll) kpacHo-hmoneToBOro useta.

Cneuunduyeckme XMMmMKO-aHa/IMTUYECKNE XapaKTEPUCTUKN 3TOr0 OKpaLleHHOro KOMMiaekca LUPOoKo uc-
NoNb3yTCcA A1 CNeKTpodhoTOMETPUYECKOrO onpeaeneHns wectusaneHtHoro xpoma Cr(VI) Ha AvHe BOJIHbI
540 Hm.

2 HopmaTnBHbIe CCbIIKA

B HacToswem cTaHgapTe MCMNO/Ib30BaHbl HOPMATMBHbLIE CCbIJIKM Ha cnefywuiue ctaHaapTbl [onsa gatm-
POBaHHbIX CCbIIOK NMPUMEHSAIOT TO/IbKO yKa3daHHOe u3gaHue CCbIJIOYHOTo cTaHgapTta, O/ HeAAaTUPOBaHHbIX —
nocnegHee nsgaHue (Bknw4yas Bce U3MeHeHUN)]:

M3gaHne opuunanbHoe
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IEC 62321-1, Determination of certain substances in electrotechnical products — Part 1. Introduction
and overview (OnpegeneHne perfnameHTMPOBaHHbIX BELWECTB B 3/IEKTPOTEXHUYECKUX un3genusax. Yactb 1.
BeeneHve n 0630p)

ISO 3696, Water for analytical laboratory use — Specification and test methods (Boga gns aHanutuye-
Ckux nabopatopuii. TexHnyeckne TpeboBaHUsA N MeTOAbl UCNbITAHUNR)

3 TepMUHbI, onpeaeneHns 1 cokpalleHus

3.1 TepMUHbI 1 onpeaeneHus

B HacToAwem cTaHgapTe npuMmeHeHbl TepMuHbl no IEC 62321-1.

ISO n IEC nogpepxuBalT TeEpMUHOMIOTNYecKMe 6a3bl faHHbIX A8 UCNONb30BaHMA B 06/1aCTU cTaHAap-
TM3auunn, KoTopble LOCTYMHbI N0 CNAeAYLWNM CCblSIKaM:

- Onektponeausa IEC: http://www.electropedia.org;

- nnatgopma oHnaiH-npocmoTpa ISO: http://www.iso.org/obp.

3.2 CokpaueHuns

B HacTodAwem cTaHfapTe npuMeHeHbl cokpauweHus no IEC 62321-1.
4 PeakTunBbl

4.1 O6wme TpeboBaHUA

Ecnv He yka3aHO MHOE, TO HE06X0AMMO MCMNO/b30BaTh TOMbLKO Y. 4. a. (YUCTble AN aHanusa) peakTusbl
COOTBETCTBYIOLLEIo Knacca YMCTOThl.

4.2 PeaKTuBblI

JO/MKHBI UCnonbL3oBaTbCA cnefylolmne peakTusbl:

a) N-metunnupponugod (NMP), u. a. a. Jo6asnsAwT 10 r aKkTUBMPOBAHHbLIX MOJIEKY/ISAPHBLIX CUT (B CO-
OTBETCTBUU C nepeuyncneHuem r) 4.2) Ha 100 mn BHOBb OTKpbITOro NMP, NAOTHO 3aKpbIiBAKOT KPbILWKY, XPaHAT
B TEMHOTE, MEPUOAUNYECKN BCTPSAXUBASA, W BblAepXuBalT B TeyeHne 12 4y nepef nepsbiM UCMNOJ/Ib30BaHNEM.
Cnepyet xpaHuUTb npn temnepatype ot 20 °C go 25 °C ¢ MONEKYNAPHbLIMU CUTAMU B MJ/IOTHO 3aKPbLITOM KOpKUY-
HEBOM CTEK/IIHHOM cocyge u usberatb NpsiMoOro BO34encTBus ceseta. PeKoMeHAyeMblii MaKCMMalbHbI CPOK
XpaHeHna — 4yeTbipe Hefenn nocne OTKPbITUA cocyaa;

b) a3oTHas kucnoTa, pacTBop ¢ o6bemHon gonen 35 %. PaszbaBnawt 50 mn a3oTHoli kucioTel HNO3
(4. 4. a.) B MepHoii kKon6e BMecTuMocTblo 100 mn (B COOTBETCTBMM C NEpeYncsiEHNEM j) 5.2) 1 40BOAAT 06BbEM
BOAOWN A0 MeTku (B COOTBETCTBUM C nepeuuncrieHnem p) 4.2). XpaHAaT pacTBop npu Temnepatype oT 20 °C go
25 °C B TeMHOM MecTe. He gonyckaeTcs WUCMO/Ib30BaTb KOHLEHTPUPOBAaHHYI a30THY kucnoty HNO3, ecnu
ee pacTBOp MMeeT OKpPacKy XesnToro uBeTa, Tak Kak npu XpaHeHWn Ha cBeTy OHa pasnaraetcsa oT noHa NO3-
0o noHa NO2- , n BoCcCTaHOBUTENBb A1 WecTuBasieHTHoro xpoma Cr(VI);

c) yrnekucnblin Hatpuii Na2C 03 (6e3BoAHbIR), 4. 4. a.;

d) rugpookncek HaTpus NaOH, u. a. a;

e) xnopug marduss MgCl2 (6e3BoaHbIit), 4. . a. Macca 200 mr xnopuga marims MgCl2 npubnusntenbHo
akBuBaneHTHa 50 mr noHa Mp2+,

f) bocchaTHbIl Bydep. Ana Toro 4To6bl NPUTOTOBUTL GYepHbIli pacTBOp ¢ NokasaTtesnem pH, paBHbIM 7,
pactBopstoT 87,09 r gBy3amelleHHoro ocdopHokmucnoro kanusa K2HPO04 (4. o. a.) n 68,04 r ogHo3aMelleH-
Horo dpocdpopHokucnoro kanua KH2P04 (4. a4. a.) B 700 mn BoAbl (B COOTBETCTBMU C NepeyncieHnem p)
4.2). MepennBaloT B MEPHYIO KOGy BMECTUMOCTbI0 1 /1 (B COOTBETCTBUM C nepeuncneHuem j) 5.2) n gposoaar
o6bem pacTBopa BOAONM A0 MeTku. MonyyarT pacTBop ABYy3amel,eHHOro dpocopHokncnoro kanuma K2HP 04
MONAPHOI KoHUeHTpauuen 0,5 monb/n n ogHo3laMelleHHoro coccopHokucnoro kanua KH2P 04 monsipHoii
KOoHUeHTpauueli 0,5 mons/n;

0) XpoMOBOKMCAbIA cBUHey, PbCHO4 (4. . a.). XpaHAT npu Temnepatype ot 20 °C go 25 °C B nN/0THO
3aKpbITOM cocyfe. OTOT KOHTPOJIbHbI peakTuB UCNO/b3yeTCsa AN KOPPeKuun peakuuy BOCCTAHOBMEHUA Me-
TOOOM f06aBoK;

2


https://meganorm.ru/Data1/44/44392/index.htm
https://meganorm.ru/list2/64527-1.htm

FOCT IEC 62321-7-2—2022

h) pasnaraowwnin pactBop. PacteBopstwT (20,0 £ 0,05) r NaOH u (30,0 + 0,05) r Na2C03 B BOZe
(B cooTBeTCcTBMM C nepeuyncrieHveMm p) 4.2), nomewawT B MepPHyK Konby BmecTumocTbido 1 n (B co-
OTBETCTBMM C nepeuncneHunem j) 5.2) n goBogat obbem BOAOW A0 MeTKM. XpaHAT pacTBOp B M/IOTHO
3aKpbITON NON3TUNEHOBOW GyTbiNke Npu Temnepatype ot 20 °C go 25 °C B Te4yeHue mecsua v 3aTeM UCMosb-
3yl0T CBEXENpPUroToB/IEHHbIW pacTBop. lepes uMcnonb3oBaHMEM HEO6XOAUMO NpoBepsATb pH pasnaratouero
pacTtBopa. Ecnn pH meHee nokasatens 11,5, pacTBop cnegyeT 3abpakoBaTb U NPUrOTOBUTbL CBEXYH MOPLUIO;

i) Tonyon, 4. a. a;

j) ncxodHblii pactBop gmxpomarta kanma K2Cr20 7. PacteopstoT 141,4 mMr (BbICYLLEHHOTO Mpu Temnepa-
Type 105 °C) guxpomata kanusa K2Cr20 7 (4. 4. a.) B Boge (B COOTBETCTBMU C nepeyncrneHmem p) 4.2) n f0BO-
AAT 06beM BOAOW B MEpPHON Kon6e BMeCTUMOCTb0 1 /71 40 MeTku (B COOTBETCTBMM C nepeyuncreHnem j) 5.2)
(1 mn pacTtBopa cogepxut 50 mkr xpoma Cr);

k) cTaHgapTHbIN pacTBop Auxpomarta kanusa. Pa3baBnsatoT 10 Ma NCXOAHOro pacTBopa guxpomarta kanus
(B COOTBETCTBMM C NepeuncneHmem j) 4.2) Bogoin B MepHoi konbe (B COOTBETCTBUM C NepedncrieHnem p) 4.2)
BMeCTMMOCTb0 100 Mn 1 4oBOAAT 06bEM A0 MeTkM (B COOTBETCTBUM C nepeuncneHunem j) 5.2) (1 mn pactesopa
cogepxut 5 mkr xpoma Cr);

I) cepHasa kucnoTta H2S 04, pactBop o6bemHol goneii 10 %. Pasz6asnsaoT 10 mn cepHoit kucnotel H2S 04
(4. #. a. N cnekTpanbHO YNCTOI) B MepHOli kos16e BMecTMMOCTblo 100 mMa (B COOTBETCTBUMU C NEPEUYUCIEHM-
em p) 4.2) n [oBOAAT 06bEM BOAON [0 MeTKM (B COOTBETCTBUW C NepeyncsieHnem j) 5.2);

m) pacTteBop gudeHunkapbasnga. PactsopsatT 250 mr 1,5-auceHnnkapbasnga B 50 mn auetoHa (B co-
OTBETCTBMM C NepeuuncsieHnem () 4.2). XpaHAaT pacTBOp B MOCyAe U3 HENpo3payHoro (KOpMYHEBOro) CTekna.
Mepepn ncnonb30BaHMEM PacTBOP MPOBEPSAIOT Ha NpeagmMeT obecuBeyYnBaHns. XpaHAT pacTBOp B TeYeHue AByX
Hefesnb; ecnn okpacka pacTBopa u3MeHWna UBeT, ero Heobxoa4MmMo 3abpakoBaTb M UCNOMb30BaTb CBEXenpu-
rOTOBJIEHHbIN pacTBoOp;

n) auxpomat kanus K2Cr20 7, KOHTpO/bHbIM pacTtBop (1 000 mr/n wecTtuBaneHTHoro xpoma Cr(VI)). Pac-
TBOpAT 2,829 r (BbicylweHHOro npu temnepartype 105 °C) auxpomarta kanua K2Cr20 7 B Boge (B COOTBET-
CTBUW C nepeyuncneHnem p) 4.2) B MepHoi kosibe BMECTUMOCTb 1 11 (B COOTBETCTBUM C MEPEUYNCIEHMEM j)
5.2) npoBofsaT 06beM BOAON A0 MeTKW. B kauecTBe anbTepHaTUBbl KOHTPO/SIbHOTO pacTBopa MOXeT MCNOo/b30-
BaTbca 1 000 mr/n wecTtmnBaneHTHoro xpoma Cr(VI) — cepTudnympoBaHHOro cTaHgapTHOro obpasya. XpaHaT
nepepj Mcnonb3oBaHMEM A0 LWECTM mecsaueB npu Temnepatype ot 20 °C go 25 °C B cocye € N0THO 3aKpbITol
KPbILLUKO;

0) anxpomart kanmsa K2Cr20 7, MaTpUYHbI KOHTPO/bHbIA pacTtBop (100 mr/a Cr(VI1)): go6asnsaT 10,0 mn
pacteopa 1 000 mr/n Cr(VI), NpMroToBAEHHOIO U3 KOHTPO/ILHOIO pacTeBopa Amxpomarta kanua K2Cr20 7 (8 co-
OTBETCTBUM C nepeuncneHnem p) 4.2), B MepHy Konby BmecTumocTbto 100 mn (B COOTBETCTBMM C nepe-
yncneHnem j) 5.2) n goBogsaTt o6bemM BOAOW A0 MeTKM (B COOTBETCTBMM C nepeuduncrieHvem p) 4.2). XopoLwo
nepemeLnBsaT;

p) BoAa TpeTbei cTeneHn ynctoTbl no ISO 3696, 6e3 Kakmx-nnbo npumecein/3arpsisHeHuni;

g) aueTtoH, 4. 4. a.;

r monekynspHole cuta (4A), CAS: 70955-01-0, ocywmnTtesnb (aAcoOpOeEHT).

MpepynpexaeHne — Co Bcemn obpasuamu 1M peareHTaMmu, UCNOb3yeMbIMU B MeTOAe, NOTeHLManbHO
cogepxalwummn wectmBaneHTHolin xpom Cr (VI), cnegyeT obpalaTbca ¢ COOTBETCTBYHLWMUMM MepaMy npego-
CTOPOXHOCTK. PacTBOpbl MAM 0TX04bl, cogepxalme wecTnBaneHTHbIn xpom Cr(VI), 4O/KHbI BblTb YTUAN3NK-
poBaHbl COOTBETCTBYKOLWMM 06pa3om. Hanpumep, ackopbuHOBas KUCAOTa WM HEKOTOpble Apyrme BOCCTaHO-
BUTENN MOTYT 6bITb MCNO/Ib30BaHbI A/19 BOCCTAHOBNEHUA LWecTMBasneHTHoro xpoma Cr(VI) 4o TpexBasieHTHOro
xpoma Cr(LL).

5 lMNpunbopsbl

5.1 O6wme TpeboBaHUs

Bce nabopaTtopHoe obopyaoBaHne MHOrTOKpaTHOro MCNoNb30BaHUA (M3 CTekna, KBapua, NnoanaTuieHa,
nonutetpadTopaTuneHa (PTFE) n . 4.), Bknoyaa yalwku gnsa oépasuos, AO/MKHO NOrPyXaTbCs Ha HOYb B BOAY
C MOKLWWMM cpeAcTBOM /1abopaToOpHOro knacca, 3aTem 0OnoslackuBaTbCA NPOTOYHOW BOAONPOBOAHOW BOAON U
BHOBb MOrpyxartbcsa Ha 4 4 unm 60see B pacTBop a3oTHo kmucnoTbl HNO3 (c o6bemHol goneii 20 %) nnn B
cMecb pasbaB/ieHHbIX a30THON M consHoi kmcnot (HNO3: HCI : H20 = 1:2 :9) c nocneaywwmuMm 0onosiacku-
BaHWeM BOAOW (B cooTBeTCTBUM C nepeuncrenvem f) 4.2). lonyckaeTcs ncnosb3oBaHue n gpyrux cnocob6os

3
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OUMCTKMU NPU YC/TIOBUU, UYTO OHU CMOTYT 06ecneuynTb HeEOBXOAUMbI YPOBEHb UMCTOTbI, KOTOPbI MOXHO npoje-
MOHCTpPMpPOBATb NOCPEACTBOM aHa/M3a Xo/10CTbiIX PacTBOPOB B paMKax AaHHOro MeTtoja.

5.2 Mpubopbl

[na aHanusa [O/MKHbI UCNONb30BaThCA Cneayllmne 3eMeHThl:

a) annapart gna BakyymMHoOW dnnbTpayuu;

b) HarpeBarwllee A MMUKPOBOSTHOBOE YCTPOMCTBO, CMNOCO6HOE MoaAepxunBaTb passarawlimii pacTsop
npu temnepatype ot 150 °C go 160 °C;

C) ynbTpasBykoBas BogsiHas 6aHs, cnocobHas noggepxuneaTtb Temnepatypy oT 60 °C go 65 °C;

d) kanubpoBaHHblii pH-meTp ons onpegeneHus pH B anana3oHe nokasarteneli oT 0 40 14 ¢ TOYHOCTbIO
+0,03 eguHuybl pH;

€) aHannTMyeckme Becbl C TOYHOCTbIO M3mepexHnsa 0,1 wr;

f) TepmomMeTp, TEPMUCTOP UM Apyroe yCTPoiCTBO AJ19 U3MepeHnsa Temnepatypbl go 160 °C;

i) npuoéop KOIOpUMETPUYECKUIA: cekTpohoTOMETP AN UCNOMb30BaHUA NpU A/IMHE BOMHbI 540 HM, ob6e-
cnevyvBaroLWKnii oNnTUYECKuii Nyt namepeHnsa 1cm nnm 6onee, nam potomeTp ¢ PUALTPOM, obecneunBatoLni
ONTUYECKUiA NyTb M3MepeHus 1 cMm nnn 6onee, OCHaLLEHHbIN XENTo-3e/eHbIM (PUALTPOM C MaKCMMaJsibHbIM
KoahpuuneHToM NponyckaHusa npu ganHe BOJHbI NPUMEPHO 540 HMm;

h) KpMOreHHbIli M3MenbYnTeNb C OXNAXAEHNEM XUAKAM a30TOM man 6e3 Hero, npegHasHayeHHbln gns
n3mMenbyeHns o6pasLoB MNOMMMEPOB U 3NIEKTPOHHbLIX KOMMNOHEHTOB;

i) cTakaH rpagyvpoBaHHbIi U3 GOPOCUMNKATHOrO CTekna WaM KBapua BMeCcTUMOCTbio 150 ma wunm ero
aHanor;

j) MepHas mocyga: nocyga knacca A wau aHasnoru, obecneyvBawliMe NpPUeMsIEMYK TOYHOCTb M npe-
LM3NOHHOCTb. JlonyckaeTca Takxe MCNoib30BaHWe APYroro MepHoro obopynoBaHusa A5 M3MepeHns obbema
(Hanpumep, aBTOMaTUYECKME pa3baBUTeNn) ¢ NPUEMAEMO TOYHOCTbLIO U NPELU3NOHHOCTLIO;

k) rpagyvnpoBaHHble NMUNETKM B aCCOPTMMEHTE: CTEKNAHHAasA nocyaa knacca A wav aHanoru, obecneuun-
BawlimMe NpMemMmaeMyo TOYHOCTb U NPELU3NOHHOCTD;

I) cocyq ANS1 pasfioXeHus: cTeknsHHasa OyTbifika ¢ pe3bboii (LLMPOKoe ropsbilKo) BMECTUMOCTbIo 50 mn
U MUHAMA/IbHbIM BHYTPEHHUM AMaMeTpPOM 3 CM;

T) CTekNsHHas pasfenurtesibHas BOPOHKa BMeCTUMOCTbio 100 mn;

n) punbTpyoWwme MemopaHbl (NMponyckHas cnocobHocTb 0,45 MKM) NpeAnoYTUTENIbHO Ha Leni/103HO0M
OCHOBe UNU U3 nosavkap6oHaTa; wnpuyeBol unbTp (MponyckHas cnocobHocTb 0,45 MKM): M3 HeilnoHa nnn
NONNBUHUANAEHPTOPUAA;

0) wnpuuesoin punbTp (Hacagka) C18;

p) cocyn ANs MUKPOBOJIHOBOTO PasfiIoXeHUs WM NOAXOASAWNA rpagynpoBaHHblil cocya n3 6opocunnkar-
HOro cTekna WAM KBapua, OCHalleHHbI membpaHoi gna cépoca gaBneHus cebilwe 1,0 MMa 1 BMECTUMOCTbIO
50 mn nnn ero aHasnor.

6 OT60p 06pas3yoB

O6pa3suybl 40/MKHbI 0TOUPATLCS U XPaHUTLCA C UCNONb30BaHMEM YCTPOWCTB U KOHTENHEPOB, KOTOpble
He cofepxaTt HepxaBeloLyo cTab.

[nsa pactBopuMbix nonumepoB (Takux, kak ABC, MK u MBX) gonycTumbie pa3mMepbl yacTuy 6onee
250 MKM, OfHaKo AJ/1 NMOJSIHOTO PacTBOPEHWUA MOJSIMMEPHON MaTpuubl MOXeT noTpeboBatbcs 6osiee AnTeNb-
HOe Bpemsa pacTBOpeHUS.

HepacTBopvMble WKW HEW3BECTHbIE MOSIMMEPBLI U 3/IEKTPOHHbIE KOMMOHEHTHI, HEe cojepXalwue cypb-
My Sb, fO/MKHbI 6bITb U3MeNbYeHbl B MENKOAUCMNEPCHbIA MOPOLWOK (B COOTBETCTBMM C nepeuucrieHnem h)
5.2) nepepn passioxeHuem, 4Tobbl cnoco6cTBOBATbL IKCTpakuum, npu atom 100 % maTepuana [O/MKHO ObiThb
NnpocesiHO Yyepe3 cUTO C pa3MepoM ayeek 250 MkM, Hanpumep cTaHgapTHoe cuto Ne 60 ASTM.

Ecnv npaeHTudmkaumsa nonuMeEpHOin maTpuubl HEW3BECTHa, TO MOXHO MPOBECTM WUCMbITaHWE Ha pac-
TBOPMMOCTb NMyTEM WCNbITAHUSA HEeBONbLLWOro KonmMyecTsa obpasula C MCMNOMIb30BaAHMEM OpPraHM4Yeckoro pac-
TBOpUTENA. B KauyecTBe anbTepHaTMBbl MOXeT ObiTb npoBefeHa WHdpakpacHas cnektpockonusa (VIK) ana
naeHTudmKaLum nonMMmepHon matpuubl. pucyTcTBue cypbMbl Sb MOXeT 6biTb OOHAPYXEHO C NOMOLLbIO
peHTreHo-goiyopecueHTHoi cnektpockonum (XRF).
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7 MeTop, KOHTpO/IA

7.1 2kcTtpakuymsa Cr(VI) B pacTBopuMbIX nonmmepax — matpuyax ABC, MK n NBX

a) B3sewwuBalT HaBecky obpasua maccoii 0,1 r. NMomewatoT obpasel, B cocys A5 pa3foxeHns (B COOT-
BETCTBUU C nepeyncneHuem I) 5.2).

MpumMmevyaHue — MoryT UCMOMb30BaTLCA a/lbTEPHATVBHbIE KO/TMYECTBA A1 06PasLoB C NOTEHLMANBHO 0YeHb
HU3KUMW UM OYEHb BbICOKMMM KOHLEHTPALMSIMY LUeCTUBaNIeHTHOro xpoma Cr(VI).

b) MomewatoT 10 mn N-meTunnupponugoHa (NMP) (B cooTBeTCTBMM C nepeuncneHnem a) 4.2) B cocyq
Ana pasnoxeHns (B COOTBETCTBMK C nepeyuncsieHnem I) 5.2) n n0THO 3akpbiBaOT KPbILLKY.

c) PacTBopsAlT kaxAablii o6pasey, nonuMmepa C NOMOLLbK Y/IbTPa3ByKOBO BaHHbI (B COOTBETCTBUMU C
nepeduncneHmem c) 5.2) npu temnepatype 60 °C B TeueHne 1 4. BcTpsaxmBaloT cocyq ¢ 06pasyom BPY4YHYHO
B TeyeHue npumepHo 10 c, Tak, 4TO6blI cycneHAMpoBaTb HEPACTBOPMMbIE YaCcTuULbl, & 3aTeM CHOBAa NoMeLLarT
B Y/IbTPa3BYKOBYIO BaHHy npu Temnepartype 60 °C B TedeHue 1 4. MNepen nepexofom K crepyrowemy atany
mMaTpuuy obpasua Heo6Xo4MMO MOSIHOCTbIO PacTBOPUTH.

d) Ans ncnbiTaHWS Ha npeaMeT BOCCTAHOBMIEHWS B KaXAOW matpuue HeobxoAuMO MPOU3BECTU TOYHOEe
B3BellnBaHne BToporo obpasuya 0,1 r (Mnm gpyroro BbiGpaHHOro konmyectsa obpasua). Heob6xoanumo nome-
CTUTb €ro B cocyf AN5 pas3noxeHus (B cOOTBETCTBMM C nepeuduncneHunem I) 5.2) n go6asutb B cocyg 10 mn
N-meTunnupponugoHa (NMP) (B cOOTBETCTBUM C nepeyncrieHnem a) 4.2), 3ateM MMA0THO 3aKpbiTb KPbILKY.
3aTtem BbINOMHAKT aHanu3 (B COOTBETCTBUM C nepeyuncneHnem c) 7.1), BbibpaB MaTpUYHbIA KOHTPOJIbHbIN
pacTBop (B COOTBETCTBUM C NepeducneHnem o) 4.2) n po6aBuB ero HeNocpeACcTBEHHO B 0bpasel,. BbimoaHAT
aHann3 B COOTBETCTBUM C NepeynucsieHnamun e) n o) 7.1.

e) BcTpsaxusatloT cocyp AN pa3fioXeHUs BPYUYHYH M XOPOLWO NnepemMeLlinsaroT, 3atem go6asnsaTt 200 mr
MgCl2 (B cooTBeTCTBMM C nepeuuncneHnem €) 4.2) n 0,5 mn docgartHoro 6ydepa MONAPHOM KOHUEHTpaumei
0,5 monb/n (B cooTBeTCcTBUM € nepeuncrieHuem f) 4.2) B kaxablii cocyn Ana pasnoxeHus. CHoBa BCTpAXMBAKT
cocyf, 417 pasfiokeHWa 1 XOpOoLO NepemMeLlmBaioT.

f) OTmepsaT 20 Mn pacTBopa 418 pa3noXeHus (B COOTBETCTBUMU C nepeuncneHuem h) 4.2), ncnonbsys
MEPHbIA LUAnHApP (B COOTBETCTBUM C nepedncrieHmem j) 5.2), n measeHH0o BAMBAKT B KaXAblli cocyq Ansa pas-
noxeHus (B cOOTBETCTBUM C nepeuncneHunem 1) 5.1). Xopowo nepemMeLwinBsaroT.

n) O6pabaTbiBalOT BblleYyKa3aHHbI/i pacTBOp B yNbTPa3BYKOBOW BaHHe npu TemnepaTtype 60 °C B Teue-
HMe 14 (BCTPAXMBAKT COCYA ANA Pas3/IOKEHUS BPYYHYH M XOPOLIO nepemewwnsatT yepes 0,5 v).

h) MepeHocAT BbllWeyka3aHHOe COAEPXUMOe B cTakaH BMecTUMOCTbio 150 mn (nepeuucneHwue i) 5.2).
Mpy NOCTOSAHHOM NepeMeluBaHUM KOHTPONMPYKT pH pacTBopa, No kanasm [06aBnsas B CTakaH asoTHYH
kucnoty HNO3 (B cooTBeTCcTBUM C nepeuncneHnem b) 4.2). fosogsaT pH pactBopa go nokasartens (7,5 £ 0,5).

i) icnbiTyemMblii  pacTBOp He (UUAbLTPYIOT, AaXe ecnu pacTBop o6pasua MYTHbIA MAW NPUCYTCTBYHOT
X/10NbEBUAHbIE OCaAKN.

j) Aob6aBnsawT 2,5 mn pactBopa audgeHnnkapbasnga (B COOTBETCTBUU C MepevnucneHnem T) 4.2) B Kax-
Ablli cocyn. MeaneHHo Ao6aBNslOT B COCY pacTBOpP CepHoit kucnoTbl H2S04 (B cCOOTBETCTBUM C nepeyuncne-
Huewm 1) 4.2) n posogat pH pacteBopa Ao nokasatens (2,0 = 0,5).

k) MepeHOCAT KONMUYECTBEHHO COAEPXMMOE cocyfa B MepHYyK Konby BMecTuMocTbio 100 mn (B cooOT-
BETCTBUU C nepeuuncrieHuem j) 5.2) n goeoaat o6bem BOAON [0 MeTKU (B COOTBETCTBMM C MEPEYUCIEHNEM )
4.2). Xopowo nepemMeLumBatoT.

1) OThNbTPOBLIBAKOT OKPALLEHHbIN pacTBOp o6pa3ua C NOMOLWbI0 WNPULEBOro dhmabTpa C NPOMNYCKHOM
cnoco6HocTbio 0,45 MKM (B COOTBETCTBMU C nepeyncneHnem n) 5.2).

T) MepenvBalT COOTBETCTBYILLY 4YacTb pacTBopa B aGCOPOLMOHHYI s4Yeilky pasMepom 1 cMm 1 u3-
MepST ee KO PULMEHT NOTNOWEHNA NpY AINHE BOJIHbI 540 HM C NOMOLLLLI KOJIOpUMETpPUYeckoro npubopa
(B cooTBeTCTBMY C nepeyncrieHnem a) 5.2). iamepeHus npoBoAsAT B TeyeHne 30 MVH Npyv U3MEHEHUU LBeTa.

n) Heo6xo4MMO OTKOPPEKTMPOBATbL NoKasdaHusa KoaduumeHTa noraoueHms obpasya nocpeacTBOM Bbl-
YnTaHUs 3HaYeHMa Ko uMLUMEHTa NOrIOWEHNS XON0CTOW NPo6bl NPY U3MEHEHMM OKpPacKu pacTtBopa B xoje
npoBefeHns aHanusa.

0) Vcnonb3yloT OTKOPPEKTMPOBaHHbIE NMOKaszaHus KoaduymneHTa NOrnoweHns, onpeaensnT Hannume
wecTuBaneHTHoro xpoma Cr(VI) no ero KOHUeHTpauuM ¢ NOMOLLbI KasMbpoOBOYHOWN KPUBOIA.
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7.2 2kcTpakyms Cr(VI) B HepacTBOPUMbIX/HEU3BECTHbLIX NOMMEPaxX U 3/1eKTPOHUKe — 6e3 Sb

a) NMpoun3BoasaT ToYHOE B3BelMBaHue obpasuya 0,15 r. MomewarT obpasel B cocyq A1 pPasoXeHus
(B cooTBeTCTBMU C nepeuncneHnem p) 5.2).

MpumMmeyaHne — MOryT NCMOMb30BATLCS a/IbTEPHATVBHbIE KOIMYECTBA A1 06PasLoB C NOTEHLMASIBHO OYeHb
HU3KUMW UMM OYEHb BLICOKMMM KOHLEHTpaumsmm Cr(VI).

b) K kaxgomy obpasuy gobasnawT 10 mn pacTeopa A/ pasfioxXeHus (B COOTBETCTBUM C nepeyucne-
Huem h) 4.2) u 5 mn Tonyona (B COOTBETCTBUU C nepeyncieHuem i) 4.2), OTMEPEHHOIo C NOMOLLbIDO MEPHOro
umnuHgpa (B COOTBETCTBUKN C MepevncneHmem j) 5.2).

c) Ana ucnbliTaHMA Ha npegMeT BOCCTAHOB/IEHUSA B KaxAOW mMaTpuue Heo6XxoAMMO NPOU3BECTM TOYHOE
B3BelwMBaHue BToporo o6pasua 0,15 r 1 noMecTUTb ero BO BTOPOW cocyd AN pasfioxeHus (B COOTBETCTBUU
c nepeuncnexHnem p) 5.2). BblbnpatoT KOHTPONbHLIA pacTBop (B COOTBETCTBMM C nepeyncneHnem h) nnm o)
4.2) v po6asBnalT ero HenocpeAcTBeHHO B o6pasel. fJobasnawT 10 mn pacTtsopa A/ pasnoxeHus (B COOT-
BeTCTBUU C nepeuuncneHnem h) 4.2) 15 mn Tonyona (B COOTBETCTBUM C nepeyncneHnem i) 4.2), oTMEPEHHOrO
MEPHbIM UMANHAPOM (B COOTBETCTBUU C NepeuncneHuem j) 5.2).

d) K kaxgomy obpasyy pnobasnsawT 400 mr xnopuga marina MgCl2 (B cOOTBETCTBMU C NepeyunucsieHun-
em e) 4.2) n 0,5 mn docaTtHoro 6ychepa MoASPHONA KoHUeHTpayuein 1,0 monb/n (B COOTBETCTBUM C Nepeydunc-
neHnewm f) 4.2) n xopowo nepemMeLlInBatoT.

Xnopug mardua MgCl2 no6aBnsiloT B pacTBOp A8 KOPPeKLMM BO3MOXHOW peakuuu okucreHus/Boccra-
HOB/MEHNSA XpPOMa, KOTOPOe MOXET OblTb BbI3BAHO aHa/IMTUYECKUM MEeTOAO0M.

e) HarpeBalT kKaxablii obpasel Ao temnepartypbl ot 150 °C go 160 °C B 3aKkpblTOM cocyge ANS pas-
NnoxeHnsa (B COOTBETCTBUM C nepeyuncneHnem p) 5.2), ncnonb3ysa MUKPOBOJTHOBYIO Neyb UK nogxofsiiee Ha-
rpeBatesibHOe YCTPOWCTBO (B COOTBETCTBUM C NnepeuncreHnem b) 5.2). 3atem noggepxunBatoT Temneparypy ot
150 °C go 160 °C B TeueHue 1,54 1 gatoT ob6pasuy OCTbiTb 4O KOMHATHOW TemnepaTypbl.

f) OToensaloT opraHnyeckyto dpasy B cocye C NOMOLWbIO AeNMTeNbHO BOPOHKN (B COOTBETCTBMMK C nepe-
uncneHnem T) 5.2) n yganswT ee. BogHy dasy unbTpyoT yepes MembpaHHbiii dpunbTtp 0,45 MKM (B COOT-
BETCTBUU C nepeyncneHvem n) 5.2).

MpombiBalOT cocyA ANA pas3noxeHus (B COOTBETCTBUM € nepeuucneHuem p) 5.2) Tpum pasa Bogon (B co-
OTBETCTBMM C nepeyucneHnem p) 4.2) n oTunbLTPOBbLIBAT. ECcnn unbTp ¢ nponyckakwleid cnocobHOCTbI0
0,45 mMKm 3abuBaeTcs, HEO6XO0A4MMO MCNOMb30BaTb PUALTPOBA/bHYIO 6ymary ¢ 601bWMM pasMepoM nop Ans
npegsapuTenbHoON huabTpaumm 06pasLoB.

n) MpombiBalOT BHYTPWM KONGY A5 hunbTpoBaHMUS BOAOW (B COOTBETCTBUU C mepeducneHnem p) 4.2) u
nepenusarT uUNbTPAT U NPOMbIBOYHbIE PACTBOPbLI B YMNCTbIA COCy[ BMECTUMOCTbo 150 mn (B COOTBETCTBUM
C nepeuncneHuem i) 5.2).

h) B nony4yeHHbIi pacTBop (B COOTBETCTBUM C MepeyncieHmemM a) 7.2) npu NoCTOAHHOM NepemMeLlBaHnum
M KOHTpone pH fo6aBnsAwT No kannsaMm as3oTHyk kucnoty HNO3 (B cooTBeTCTBUM C nepeyncrneHnem b) 4.2).
Losopat pH pacTtBopa o nokasatens (7,5 + 0,5).

i) Ecnn obpasel pacTBopa npo3payHblii Nocsie KOppekTMpoBkn pH, nobasnatTt 2,5 mn pacteopa aude-
HuNkap6asmga (B COOTBETCTBUMN C nmepeyuncneHnem 1) 4.2) B kaxablii cocyn. MeaneHHo fo6aBnsoT B COCys
pacTBop cepHoOW kucnoTel H2S04 (B cooTBeTcTBUM C nepeuncneHuem 1) 4.2) n gosoasat pH pacTtsopa pgo
(2,0 + 0,5). MepexopaT K aHanM3y B COOTBETCTBUM C nepeuncneHvem l) 7.2. Ecnu pacTBOp MyTHbIi UAn co-
LEePXUT X/TI0NbeBUAHbIV 0Caf0K (MYTHbIA, XNOMNbEBUAHbBIA N HEKPUCTANIMYECKUA) MM HaBNfgaeTca okpacka
pacTtBopa, TO He06X0AUMO BbINOJIHUTL aHasin3 B COOTBETCTBUN C MepeyncneHnem j) 7.2.

j) Ecnn pacTBOp MyTHbI AWM NPUCYTCTBYET XN10NbeBUAHBIN 0cafoK, obpasel, Heo6Xxo4MMO NponycTUTb
yepes MembpaHHblil hunbTp 0,45 Mkm (B coOTBETCTBUM C nepeuuncrieHmem n) 5.2). Ecnn B o6pasye pacteopa
NPUCYTCTBYET LBET, OTPUALTPOBLIBAIOT PacTBOP C NOMOLWbIO wWnpuuesoro unstpa C1l8 (B COOTBETCTBUM C
nepeuucneHvem o) 5.2) nepeg gobasneHnem pacteopa audeHunkapbasuga (B COOTBETCTBUM C nepeyncne-
Huem T) 4.2). Ecnm pacTBop ocTaeTca Mpo3payHbiM nocne nboi ctagnn unbTpaunn, 4obasnsioT B cocyq
2,5 mn pactBopa gudeHunkapbasnga (B cCOOTBETCTBUM C nepeuncneHnem 1) 4.2). MeaneHHo fob6aBnsoT B
cocypq pacTBop cepHoii kucnoTel H2S04 (B cooTBeTCTBMY C nepeuncrieHnem 1) 4.2) n gosoaaT pH pacTteopa Ao
(2,0 £ 0,5). BbINOMIHAIOT aHanM3 B COOTBETCTBUM C nepeuncneHunem 1) 7.2. Ecnn pacTBop OKpaleH Wan MyTeH
nocne kakoin-nub6o ctagmm uabTpaumm, mMeaneHHo Ao06aBnsAlT pacTBOp CepHON kucnotel H2S04 (B cooT-
BeTCTBUU C nepeuncneHuem l) 4.2) B cocyq v gosogsat pH pacteopa o 2,0 £ 0,5. BbINOAHAKT aHannMs3 B COOT-
BETCTBUN C NepeyunucsieHmem K) 7.2.
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k) KonmuecTBeHHO MOMeELLAOT KaXAblii U3 OKpPaLlEHHbIX WM MYTHbIX PacTBOPOB B MEPHYK Kosby eM-
KocTbto 50 mn (B cOOTBETCTBMM C nepeuyncneHunem j) 5.2) n goBogaT 4o Heob6xoammoro o6bema BoAoi (B co-
OTBETCTBUM C nepeuncneHvem p) 4.2). NMepesBopauynBaldT HECKONBbKO pas Ansa nepemewmsBaHnsa. OTAnBaloT 3
KON6bl NPUMEPHO 5 M1 1 PETMCTPUPYIOT 3HaUYeHUE KO3ghuLMeHTa NOMNOLWEHNSA C MOMOLLbIO KOJToOpuMeTpuye-
cKoro npubopa (B cOOTBETCTBMM C nepeduncneHnem g) 5.2). JobaBnsaT 2,5 mn pactBopa gudeHnnkapbasnga
(B cooTBETCTBMM C nepeuucneHnem T) 4.2) kK kaxgomy obpasuy pacTsopa AN pas3/fiokKeHus, nepeMelunBarT
n noBogAaT 06bem obpasua pacTteopa Bogoin Ao meTkn 50 mMa (B COOTBETCTBMM C nepeuvncrneHmem p) 4.2). Me-
peBopaynBaldT HECKOJ/IbKO pa3 ANA nepemMelrBaHusa 1 AalT OTCTOATbCA B TeyeHne 5— 10 MUH AN NOHOro
NposiBNEeHUs uBeTa. BbINOAHAKT aHanM3 B COOTBETCTBMM C nepeuncneHuem ) 7.2.

) KonnyecTBEHHO MepenunBaldT COAEPXMMOE cCOCyAa B MEpPHYH Konby BmecTumocTbio 50 mn (B cooT-
BETCTBUM C MepeuncneHuem j) 5.2) n gopoasaTt o6bem obpasya pactesopa Bogon fo metkn 50 mn (B cooTBeT-
CTBUW C nepeuncreHnem p) 4.2. MNMepeBopayunBaldT HECKObKO pa3 A8 nepemelBaHua 1 gawT OTCTOATbCA
5— 10 MuH ANA NOSIHOTO NPOABNEHUSA UBeTa.

T) MepenuBaloT COOTBETCTBYHLLYIO YacTb pacTBopa B abCOPOLUMOHHYI0 s4eiiky pasmepomM 1 cm u
pAOT ee KO3 PULUMEHT NOTIOLWEHNA NpU ANNHE BOMHbI 540 HM C NOMOLWbI0O KONoOpuMeTpuyeckoro npubopa (B
COOTBETCTBUM C nepeuncrneHnem ga) 5.2). AHanm3 JosmkeH 6biTb MPOBEAEH KaK MOXHO CKOpee C MakCMMasibHOM
3agepxkoi B 30 MUH NOC/ie 3KCTpaKuum.

n) Heo6xoAnMo OTKOPPEKTMPOBATL NOKalaHua koadduymneHTa nornouweHns obpasuya NnocpeacTBOM Bbl-
YMTaHMS 3HAYEHMUA MOT/IOWEHNS XO0CTOW Npobbl B paMkax npoueayp NposiBneHns uBeTa. NS okpalleHHbIX
WM MYTHbIX pacTBOpPOB nocne ounbTpauum B COOTBETCTBUM C MEPEYUCNeHneM j) 7.2 3HavyeHme Koaduym-
eHTa MOor/0WeHnsa HeoBXx0AMMO OTKOPPEKTMPOBATbL NOCPEACTBOM BblUMTAHMS MoKa3aHuii KoadpdhuymeHTa no-
rNOLWEHNS, KaK yka3aHo B cnocobe onpefeneHns B COOTBETCTBUN C NEPEYNCIEHNEM K) 7.2.

0) Wcnonb3ys oTKOppekTMpOBaHHble MnokasaHusa KoadduumeHTa NOrAoWeHns, ONpeaensanT Hanuume
wecTnBaneHTHoro xpoma Cr(VI) no KOHUEHTpayuMn ¢ NOMOLLbI0 Ka/IMGPOBOYHOI KPUBOWA.

8 Kannbposka

8.1 MpnbGopbI C NOCTOSHHOWN KaSINGPOBKOIA

KonopumeTtpuueckne npubopbl, pas3paboTaHHble chneunasnbHO A7 OOHapyXeHWs LWeCTUBaNeHTHOro
xpoma Cr(VI) npu gnvHe BOAHbI 540 HM, MOryT UMeTb MOCTOSIHHYIO Ka/iMGpPOBKY, NpeaocTaB/EHHY WU3roTo-
BUTesieM, W Torga ganbHeliwas kanubpoBka He Tpebyetcs. Heob6xoanmo o6paTtuTbCs K MHCTPYKUMAM M3ro-
TOBUTENSA, YTOGbLI ybeanTbcs, 4To Npubop paboTaeT JO/MKHbIM 06pa3oMm M ero pabouunii guanasoH nNoaxoguT
4N AaHHOTo aHanusa.

8.2 KannbpoBka npmbopos

8.2.1 O6wue TpeboBaHUA

KannbpoBka kKonopumeTpuyeckoro npubopa [o/HKHA NPOBOAUTLCA C WCMONb30BAHMEM KakK MUHUMYM
X0N0CTOl Npobbl 1 TpeX CTaHAapTHbIX PacTBOPOB.

YcTaHaBnAuBalT KOOPUMETPUUYECKNA NPMOBOP HA HY/lb C MOMOLLbI0O XONOCTOr0 CTaHAapTa C KOHLeHTpa-
umeii 0,0 MKr/MN M COXPaHAT AaHHbIA pacTBOp 4/19 NMOBTOPHOI yCTaHOBKM npubopa Ha Hy/nb nepej usmepe-
Huem 06pasuoB M CTaHA4apPTHLIX PacTBOPOB.

MpoBOAAT M3MeEpPEHUs CTaHA4apTHbIX PacTBOPOB. BbicTpanBaldT Ka/IMOGPOBOUYHYIO KPWBYH W onpepens-
0T IMHEHYI0 3aBUCMMOCTb KO3dddmMumeHTa noraoweHns (opguHata uam ocb y) OT KOHUeHTpauuu wecTuBa-
neHTHoro xpoma Cr(VI) B Mkr/mn (abcuucca uam ocb X) No pesynbrtataM U3MepeHUs Kaxaoro ctaHgapTHOro
pacTtBopa, Bk/4as pes3ysbTaT U3MEPEHUA XO010CTON Npobbl ¢ KOHUeHTpauuen 0,0 Mkr/ma. KanmbpoBouHble
KpvBble MOTYT MCNO/Ib30BaTbCA B TEYEHME OLHOr0 Mecsua C MOMEHTa UX CO34aHus.

BHyTpeHHAA MpoBepka C MOMOLbI0 KaninbpOBOYHOrO cTaHAapTa AO/KHA BbIMOMHATLCA KaXAblli AeHb
ONA KOHTPONA KayecTsa.

n3me-

a) [na npuroToBfieHUst KanMBPOBOYHLIX CTAHAAPTOB MaTpuua Ao/HKHa GblTh TAKOW Xe, Kak u o6pasel,

pactBopa. Nocne ctagun pasfioxeHuUs (B COOTBETCTBUU C NepeyucsieHnem ) 7.1 wav nepeyncneHvem fa) 7.2)
[06aBNAT NOAXOAAWNA 06BbEM CTaHA4APTHOrO pacTBopa wWwecTuBasieHTHoro xpoma Cr(VI) (B cooTBeTCTBUM
c nepeumncneHnem k) 4.2). Vicnonb3yT cTaH4apTHbIA pacTBop wecTuBaneHTHoro xpoma Cr (V1) (B cooTBeT-
CTBUW C NepeuuncsieHnem j) 4.2) gnsa cos3faHus KoHueHTpauuin B gnanasoHe ot 0,1 go 1,0 mMr/n wecTuBaneHT-
Horo xpoma Cr(VI). FoToBAT Npoby M MUHUMYM TpU CTaHOapTHbIX pacTBopa.
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MOXHO MCNoNb30BaTh aNbTEPHATMBHLIN AMana3oH KOHUEHTpauuil cTaH4apTHbIX pacTBOPOB, €C/IM KOH-
LeHTpaums wecTtmBaneHTHoro xpoma Cr(VI) B obpa3ue pactBopa HaxoguTcsl 3a npegenamm UCXOL4HOI Ka-
NM6pPOBOYHON KpMBON. PacTBopbl 06pa3L0B TakKkKe MOryT ObiTb pa3baBfieHbl, €CM OHW 60/1ee KOHUEHTpU-
pOBaHHbI, YeM caMas BbICOKas KOHLEHTpauus kanmbpoBo4yHOro pactesopa. Kpome TOro, B cnyvasx, korga
[OCTyneH 6a30Bbli nonumep 6e3 wecTuBaneHTHoro xpoma Cr(VI), pekomeHayeTcs NOATrOTOBUTb Kanmbpo-
BOYHble CTaHAapTbl C 6a30BbIM MOMMMEPOM ANA AOCTMKEHMUSA Hanbonee 6/11M3KOr0 COOTBETCTBUSA KasimGpoOBKM
MaTpuubl.

b) Mpn NOCTOAHHOM NepemMellMBaHun KOHTPONMPYT pH, no kannam fob6aBnsas B CTakaH a30THYH KuC-
noty HNO3 (B cooTBeTCTBMM C nepeuncsieHmem b) 4.2), kak yCTaHOB/IEHO B COOTBETCTBUM C MEPEUUC/IEHU-
eMm n) 7.2. Josogat pH pactBopa o nokasartensa 7,5 + 0,5.

c) Job6asnsawT 2,5 mn pacTBopa gndeHunnkapbasnga (B COOTBETCTBMM C nNepeyncneHnem 1) 4.2) B Kax-
Ablli cocyn. MeaneHHo go6aBnsOT B COCy[ pacTBOP CepHoi kucnoTel H2S04 (B COOTBETCTBMM C nepeyuncre-
Huewm [) 4.2) n goBogaT pH pacteopa fo nokasatens 2,0 £ 0,5.

d) MepeHOCAT KONMYECTBEHHO COAEPXUMOE cocyda B MepHyK KonbGy BMecTuMocTbio 50 mn (B coOT-
BETCTBMKN C nepeuncneHunem j) 5.2) n goBoaaTt o6bem obpasua pacTBopa Bogoin o metkm 50 mn (B cooTBeT-
CTBMM C nepeuyncneHvem p) 4.2). NepeBopaymBaldT HECKO/IBKO pa3 ANA NepemMellBaHua u fakT OTCTOATbLCS
5—10 MMH gNna NOHOTO MPOSABAEHUA UBeTa.

e) MNepennBaloT COOTBETCTBYIOLWYH 4YacTb pacTBopa B aGCOPOLMOHHYI siueilky pasmepom 1 cMm n u3-
MepST ee KO3 PULMEHT NOrNOWEeHNA Npy AANHE BOHbI 540 HM C NOMOLLbIO KONIOpUMeETpuYeckoro npubopa
(B cooTBeTCTBMM C nepeuncneHnem a) 5.2).

f) Heob6xoaMmMo OTKOppeKTMpOoBaTb MokKasaHus KoadhdumuymeHTa noraoweHna obpasua nocpeacTBoOM Bbl-
YMTaHUSA 3HaAYeHUs KoaguymeHTa NOr/IOWEHNA XO/IOCTOM NPo6bl B pamMKkax npoueayp NposiBeHNs uBeTa.

n) Heob6xoaMmo nocTpouTb Ka/IMGPOBOYHYH KPMBYH MyTEM MOCTPOEHUS CKOPPEKTUPOBAHHbIX 3HAYEHWIA
NOr/OWEeHNS B 3aBUCMMOCTM OT KOHUEeHTpauuu wectuBaneHTHoro xpoma Cr(VI). Ana nocTpoeHnsa kanubpo-
BOYHOI KPUBOW MOXHO MPUMEHUTb NIMHENHYK PErpeccutd Wan KBagpaTuyHyl annpokcumaumnio. KanmbpoBou-
Has kpuBasi AOo/HKHA MMeTb KoadhduumeHT koppensuymn (R2) > 0,995, B NPOTUBHOM Cryyvyae AOJ/IKHA ObiTb
nocTpoeHa HoBas KannbpoBOYHAsA KpuBas.

9 O6paboTKa pe3dy/bTaToOB UCMbITaHWUI

KoHueHTpayuio wectuBaneHTHoro xpoma Cr(VI) paccuntbiBaloT no opmyne (1):

c.ADF (1)
g

roe C — obuwas KoHueHTpauusa wectuBaneHTHoro xpoma Cr(VI) B o6pasue, MKr/T;
A — Habnwpgaemas KOHUeHTpauus wectuBaneHTHoro xpoma Cr(VI) B pactBope, MKI/MA UAn MKr/r;
D — koathdurumneHT pasbaBneHus;
F — KOHeuHbIli 06beM pacTBopa, MJ; WM KOHeYHass Macca pactsBopa, T;

S — HauyanbHaa macca obpasua, .
OTHOCUTEeNbHYO pasHuuy, %, paccuuTbiBaloT no dpopmysne (2):

= B~ol -100, @)

" 0,5-(S +D)

roe R — oTHocuTenbHas pasHuua B npoueHTax, %;
S— kKoHueHTpauusa Cr(VI) B obpasue, Habnogaemas B Ha4a/lbHOM UCMNbITAHUU, MKI/T;

D — koHueHTpauwus Cr(VIl) B o6pa3ue, HabnwogaeMas B MOBTOPHOM WCMbITAHWUW, MKI/T.

MpumeuvaHue 1— AHaMOMMYHBINA pacyeT, NPUBEAEHHbI B chopmyne (1), Takke MOXET MCMO/b30BaThCs A/1s
MOYYEHNS1 KOHLEHTPaUWiA LecTuBaieHTHoro xpoma Cr(VI) B HauaslbHbIX 1 NMOBTOPHBIX UCTbITAHMSIX.

BoccTaHOB/IEHME PacTBOPOB paccumTbiBalT no dpopmyne (3):
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SS-UsS
SR = SA 100 (3)
rae SR BOCCTAHOB/IEH/E KOHTPO/IbHOTO pacTBopa B NMPOLEHTHOM BblpaxeHuu, %,;
SS KoHueHTpauwus Cr(VI) B obpasue c gobaskoii, MKr/r;

us KoHueHTpayusa Cr(VI) B o6pa3sue 6e3 fob6aBok, MK/T;

SA KoHueHTpauyusa Cr(VI), ncnonblyemasi B pactsope Ansi Wr/a, MKI/T.

MpumevyaHune 2— dopmyna (1) Take MOXET ObITb MCMNOMb30BaHA AN1A MOMYYEHUS KOHLEHTpaUWii LwecTunsa-
neHTHoro xpoma Cr(VI) B o6pasue ¢ nobasneHvem unm 6e3 gobasneHus [06aBOK.

10 MpeunsnoHHOCTb N3MEPEHUI

MexayHapogHoe MmexnabopatopHoe wuccnegosaHue (lIS), opraHmsoBaHHOEe TeXHUYECKMM KOMUTETOM
IEC TC 111, Bo BpemMA pa3paboTkum faHHOro mMeTofa nokasasno, YTO Ha IKCTpPakuuio LeCcTUBaNEHTHOro xpoma
Cr(VI) 3HaunMTenbHOE BMMSAHME OKa3blBalT MaTpuua obpasua n npucyTcTBue cypbMbl (0cobeHHO Sbh+3). Cne-
JoBaTesibHO, NPUTOAHOCTb AAaHHOro MeToa BapbUpyeTcs U 3aBUCUT OT KOHKPETHON KOMNO3WLUMOHHOW MaTpu-
ubl McnbiTyemoro obpasya. IS nokasano WMPOKWA Ananas3oH pe3ynbTaTtoB A/ YeTbipex TUNOB NOJIMMEpPOB,
cogepxauimx ypoBHu wecTtuBasneHTHoro xpoma Cr(VI) ot 106 go 1 325 wmkr/r. BocnponsBognMOCTb pe3y/ib-
TaToB, NOJIYYEHHbIX 4S9 BCeX martepuanos, coctasuna ot 2,8 % o 5,7 % OTHOCUTENIbHOTO CTaHOapTHOro
OTK/IOHEHUS.

- YeTblpe nabopatopun npepoctaBuan no Tpyu pesynbrata U3MepeHwuit, NOoNyYeHHbIX NpU UChbITaHUn
o6pasya ABC (IIS4C-Al), copepxalliero wectuBaneHTHoln xpom Cr(VI), a Takke cypbMy. Bce gBeHaguatb
pe3y/ibTaTOB XOPOLO KOPPENMpPOBann C OXUAAEMbIM 3HAYEHUEM.

- iBe nabopaTtopuy npefocTaBuAn nNo TpU pesynbrtata W3MepeHui, MONYYEHHbIX NPU UCMbITAHUN
ABC (11S4C-B2), cogepxauwero wectuBaneHTHblin xpom Cr(VI). Bce wecTb pe3ynbTatoB XOPOLWO KOPpPeanpo-
Ba/I C OXNAAEMbIM 3HAYEHUEM.

- lBe nabopaTtopuu npefoctaBuaM MO TpU pesyfnbTaTta U3MepeHui, NosyYeHHbIX nNpu ucnbiTaHum K
(11IS4C-C3), coaepxauwiero wectnBaneHTHbln xpom Cr(VI). Bce wecTb pe3ynbTaTOB XOPOLWO KOppennpoBanmn
C OXNAaeMbIM 3HAYEHNEM.

- YeTblpe nabopatopun npegoctaBuau No Tpu pesynbTata U3MepeHuit, MONyYeHHbIX NpU UChbITaHUn
MK (1IS4C-D4), cogepxawero wectuBaneHTHbln xpom Cr(VI), a Takke cypbmy. OgMHHaguaTe U3 ABeHaguatTu
pe3y/ibTaTOB XOPOLWO KOPPENMPOBasn C OXNAAEMbIM 3HAYEHUEM.

- WecTtb nabopatopuii npenoctaBuan MO TpU pesynbTaTa U3MEpeHWn, NOAYYEHHbIX NPU UCMbITAHUN
MBX (11S4C-E5), copgepxaliero wectnsaneHTHbin xpom Cr(VI). Bce BocemMHaguaTbh pe3y/ibTaToOB XOPOLWO KOp-
penupoBasiv C OXMUAAEMbIM 3HAYEHMEM.

- WecTtb nabopatopuii npenoctaBuan Mo Tpu pesynbTaTa U3MEepeHWin, NOAYYEHHbIX NPW UCMbITAHUN
MBX (I1IS4C-F6), copgepxawero wectmBaneHTHblii xpom Cr (VI), a Takke cypbmy. Bce BocemHaguaTb pe3y/b-
TaTOB XOPOLWIO KOPPEennpoBasun ¢ 0XuaaeMblM 3HAYEHNEM.

- Mate nabopaTtopuit npefocTaBUAN NO TPpU pesynbTata U3MepeHui, NONYYEHHbIX MPU UCMNbITAHUK MNO-
nunponunexa (MM) (IIS4C-G7), cogepxauwiero wectnBaneHTHbllii xpom Cr (VI). UeTblpHaguaTb U3 nAaTHagLatu
pe3y/ibTaTOB XOPOLWO KOPPENMPOBasn C OXNAAEMbIM 3HAYEHMEM.

- lWecTb nabopatopuii NnpegocTaBuaAN Mo TpU pesynbTata U3MepeHuid, NoNyYeHHbIX Npyu ucnbitTaHum M
(11IS4C-H8), coaepxauwiero wectnaneHTHbln xpom Cr (VI). Bce BoceMHaguaTb pe3ynbTaToB XOpPOLWIO Koppe-
NIMPOBan C OXMAAEMbIM 3HAYEHMEM.

Crtatuctnyeckme gaHHble npueBefeHbl B Tabnuue 1.

Tabnuuya 1— Cratuctuyeckune gaHHblie IS

CraHpapT-
CraHpapT- Konunyectso
Howmep Hoe
CpegnHee Oxupaemoe Hoe MosToOpSA- Bocnpowus- y4yacT-
pesynbTaTa OTK/IOHEHME
Ob6pasel,  AHa/nMT  3HayeHue,  3HayeHue, OTK/IOHEHMne emMocCThb, BOAVMOCTb, BYIOLLIMX
nCMbITaHNA BOCMNPOU3-
Mr/Kr Mmr/Kr nosTopsie- Mr/Kr Mmr/kr nabopa-
[n] BOAMMOCTH, -
MOCTW, MI/KF Topuia [n]
Mr/Kr
IIS4C-Al1 Cr(VI) 1028 1082 12 61,9 173,4 109,3 306,2 4

(ABC/Sb)
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OkoHuaHve Tabnuupl 1

CraHpapTt-

CraHpapTt- Konnyectso
CpegHee Oxwnpaemoe Homep Hoe MosTOpSA- Hoe Bocnpowus- yyacTt-
O6pasely, ~ AHanuT  3HauyeHue, 3HauyeHwue, Pesynetata o qonenne eMocCTb, OTKNIOHEHNE BOAMMOCTb, BYIOLLMNX
Mr/Kr Mr/Kr nenbITanns nosTopsie- Mr/KF BoCnpons- Mr/Kr nab6opa-
n BOAMMOCTH, .
MOCTM, Mr/Kr ik TopwiA [n]
11IS4C-B2 Cr(Vi) 760 787 6 21,0 58,8 30,7 85,9 2
(ABC)
IIS4C-C3  Cr(Vi) 716 803 6 22,6 63,4 25,6 71,6 2
(MK)
IIS4C-D4  Cr(VI) 983 1043 n 40,5 113,4 127,2 356,1 4
(MK/Sb)
IS4C-E5  Cr(VI) 1281,4 1300 18 45,1 126,2 246,7 970,9 6
(MBX)
I1IS4C-F6 Cr(VI) 425,5 418,8 18 17,5 49,1 86,3 2416 6
(MBX/Sb)
IIS4C-G7  Cr(VI) 91,1 106 14 39 10,9 15,7 43,9 5
Q)
lIS4C-H8  Cr(VI) 888,1 1325 15 40,8 1143 147,6 413,4 5
(nr)

11 O6ecneyeHne u KOHTPOJ1b Ka4yecCcTBa

11.1 O6wwmin meTtopq

O6pasybl AOMKHbI MUCNbITbIBATLCA NapTusaMu He 6onee yem no 20 o6pasuyoB, BkA4Yas Bce obpasubl,
X0N0CThble Npo6bl, 4ONOMHUTE NbHbIE 06pa3Lbl U UCNbITAHUS HA BOCCTaHOBMEHMe pacTBopa. Heobxoaumo nog-
roTOBMTb W NPOaHann3npoBaTb HE MeHee OAHOW X0/10CTO NPO6bLI HA NAapTUI0 AN1A NPOBEPKM Ha 3arpsisHEHUEe U
aphekTbl NamATU. B KaxAon napTum fonmxkeH 6biTb NPUTOTOBAEH Kak MUHUMYM OAUH oGpasel, B ABYX 3K3eM-
nnspax. Pe3synbtaTbl Ana Ay6nnkatos 06pasuoB AO/KHbI MMETb OTHOCUTENbHY pasHuuy <20 %; B NpOTMB-
HOM cnydae napTui cnepyeT NOBTOPHO NpoaHannampoBaTtb. JlabopaTOpHbIA KOHTPO/bHbLIA O06pasel, AO/HKEH
aHa/nM3npoBaTbCsa C 4acTOTOW OAWH aHanM3 Ha napTuio.

11.2 MeTop, KOppeKuun BOCCTaHOB/IEHUSA MaTPUYHOro adpdekra

Tak Kak gaHHbI MeToA WCNbiTaHWA nojBepraeTcs BO3LENCTBUIO OTHOCUTENIbHO CUJ/IbHbIX MaTPUYHbIX
3phekToB, HEOOGXOAUMO yKasaTb BOCCTAHOBMIEHME MATPUYHOrO pacTBopa AN Kaxporo obpasuya, MMmeroliero
YHUKaNbHOE MPOMCXOXAEHME. YHUKA/NbHOE MPOUCXOXAEHNE MOXET BKA4YaTb B cebs nwboe n3 crnepyrowmx
06CTOATENbLCTB: pa3Hble 3aKkasuuky (Jaxe ecnu NonvMMep aHanornvyeH npeabiaywemMy obpasyy); pasHble nap-
TMn (Qaxe ecny NoAMMep aHalorMyeH npegbigywemMy obpasyy); pasHbie NosMMepsbl; pasHble o6aBku (gaxe
ecnu nonuMMmep aHanornyeH npegbliaywemy obpasyy), a Takke Bce OCTasibHble M3MEHEHUS B UCTOYHUKE Npo-
ncxoxaeHns obpasua. VcnbiTaHne Ha BOCCTAHOB/IEHME MATPUUYHOrO pacTBopa HauyMHalT € ycuneHus obpas-
ua nepepg passiokeHuem, noaaepXunusas NMKOBbIE 3HAYEHUS Ha CTaAUAX Pa3/ioKeHUS U NMPOSABAEHUS OKPACKW.

a) MpeaBapuTeNIbHO Pa3/I0XEHHbI MaTPUYHbI 06pasel, [O/KEH aHaM3MpPoBaTbCA ANA KaXAoro oT-
AenbHOro o6pasua. BeibupalT oAnH U3 ABYX C/AeAYIOWNX BapnaHTOB:

- fo6aBnsaT K o6pasyy 1,0 mn maTpuyHoro pacteopa (B COOTBETCTBUU C MEPEUUCIEHNEM 0) 4.2) nnn
NOBbILIAKT KOHLUEeHTpaLuio, B iBa pa3a npesBbillalollyo KoHLueHTpayuio obpasyua, B 3aBUCUMOCTU OT TOrO,
4yTo GOsbLUE;

- B3BELUMBAOT C TpebyeMoil TOYHOCTbIO HaBecky 1,0 mr PbCHO4 n go6aBnsoT K 06pasuy pacteopa
(B cooTBETCTBMU C nepeuncneHnem a) 4.2) onpegesieHHoe konmyectso PbCHO4 ang yaBoeHUSA KOHLEeHTpa-
unn obpasua, B 3aBUCUMOCTM OT TOro, 4TO 6osbLUe.

10
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b) Mpon3BoaAT pasnoxeHne N KOJIOpUMeTpUYECcKue U3MepeHnsa Takoro obpasua.

c) JonycTumblii Anana3oH CTeneHn W3BMEeYEeHMss MaTPUUYHOro pacTeBopa obpasua LOJ/DKEH COCTaBnATb
oT 50 % pgo 125 %, nan obpasey A0MKeH 6bITb MOBTOPHO MUCMbITAH. B criyyae, ecnim cTeneHb M3BAEYEHUS Me-
Hee 50 %, KO/IMYECTBO MaTPUUYHOIo pacTtBopa 4/19 NOBTOPHOIO UCNbITaHUA Heobxoaumo yaBouUTb. B cnydae,
ecnu cteneHb n3BseveHunsa 6onee 125 %, Heo6X0AUMO MOBTOPUTbL MUCMbITAHWE C UCMONIbL30BAHWEM TaKOro Xe
KonuyecTBa pactBopa. Ecnu 3HauyeHue CTeneHn W3BJEYEHUS, NOJIyYEHHOE B XOAE€ MOBTOPHbIX WCMbITAHWUINA,
BbIXOAUT 3a npegesnbl AnanasoHa 3HavyeHnin 50 % — 125 %, To MeToA CUMTAeTCss HENPUTOAHbIM ANA aHaIn3un-
pyemoro o6pasua, a pesynbtatbl He QUKCUPYIOTCS.

MpumeyaHune 1— CreneHb U3BMeYEHUS MaTpUUHOro pacteopa o6pasuos ABC, MK, MBX 1 HepacTBOPUMbIX/
HEN3BECTHbIX MO/IMMEPOB M 3/IEKTPOHNKN 6e3 CypbMbl Sb 0XMaaeTcs Ha ypoBHE 3HauyeHuil oT 75 % o 125 %. [pyrue
mMatepuasibl MOTYT UMETb CTEMNEHb U3BMEYEHNS MaTpULibl MeHee 75 %.

d) Ecnu 3HauyeHue cTeneHu W3BJIEYEHUS HaXOO4UTCHA B npefeniax 3HayeHuii cBbilwe 75 % unm MeHee
125 %, To pe3ynbTaT gns obpasuya un npegen obHapyxeHus (LOD) He AOMKHbI KOPPEKTMPOBATbLCA.

e) Ecnu 3HauyeHune cTeneHn n3snevyeHnsa obpasua HaxoauTcs B npegenax ot 50 % o 75 %, 10 pesynbrar
n npegen obHapyxeHus (LOD) gna obpasua 4O/MKHbI KOPPEKTUPOBATLCS COMMacHO CTENeHW M3BevYeHus. To
eCTb pe3ynbTaTr AO0/KEH YMHOXaTbCA Ha kKoadhgpuumnmeHT (100%-Hoe m3BnevyeHne o6aBOYHOrO KOAMYECTBA).
3aTtemMm Heo6X0AMMO YMHOXUTb Npegnosiaraemoe 3HavyeHue npegena obHapyxeHus (LOD) Ha Takoit xe Koad-
PULMEHT.

f) Ecnn pesynbTaTt ucnbiTaHMsa ob6pa3ua OTKOPPEKTUPOBaH B COOTBETCTBUM C nepeuncneHnem e) 11.2, 1o
pe3ynbTaT npeBblaeT MoJly4eHHoe 3HaudyeHne npegena obHapyxeHus (LOD), oTKOppeKTMpOBaHHOE B COOT-
BETCTBUM C nepeumncneHnem e) 11.2; cnegoBatenibHO, HEO6XOAMMO 3ad)MKCMPOBaTb OTKOPPEKTMPOBAHHbIE pe-
3ynbTaTbl UCMbITAHUA o6pasua. B npoTnBHOM criyyae criegyet coo6wuTb UCNpaBieHHOe 3HavyeHue npejena
o6HapyxeHusa (LOD) kak pesynbtaT Ans atoro obpasua.

MpumevyaHune 2— Jonyctnm, 4TO 3HauYeHne npegena obHapyxeHus (LOD) cocTtaBnsieT 2 MKI/r Ans UCnbITbl-
Baemoro obpasua, cogepxallero wectuBasieHTHbI xpom Cr(VI), a 3HayeHne cTeneHn n3BnevYeHns MaTprMyHOro pacteopa
obpasua paBHsieTca 50 %, Toraa OTKOPPEKTMPOBaAHHOE 3HaYeHne npeaena obHapyxeHus (LOD) anst AaHHOTO UCMbITbIBA-
emMoro o6pasua pasHo 2 MKr/r « (100 %/50 %) =4 mkr/r. Ecnn pesynbTaT UcnbiTaHusa coctasnseT 100 MK/, TO OTKOPPEKTU-
POBaHHbIN pe3ynbTar ucnbitaHnsa paseH 100 mMkr/r « (100 %/50 %) = 200 mkr/r. B gaHHOM criydae B NPOTOKO/E UCMbITaHWIA
6yfeT ykasaHo 3HaveHue 200 Mmkr/T.

12 Mpepen o6HapyxeHusa (LOD) v npegen KOMYeCTBEHHOIO onpeaesnieHns

(LOQ)

12.1 O6wwme NosioxeHusa

Mpepen o6HapyxeHunsa (LOD) nnn npegen obHapyxeHusa metoga (MDL) B o6uiem cnyyae npeacrasnser
Cc060/1 HanMeHbLLEee KOMMYECTBO WU KOHUEHTPaUUK aHanuTa B UCMbITyeMOM o6pasue, KOTOpble MOXHO A0-
CTOBEPHO OT/IMYUTL OT HY/NA AN AAHHOW CUCTEMbl U3MEPEHUS.

Mpepen o6HapyxeHus npubopa npeacraBaseT coboil cNOCOGHOCTL NPUGopPa OT/INYaTb HU3KME KOHLEH-
Tpauunm aHanuTa OT Hy/iA B XO/I0OCTOA npobe nam cTaHfapTHOM pacTBOpe M 06bIYHO MCNO/b3yeTCa U3roTOBM-
Tenem AN AeMOHCTPauuM M3MepuTesibHbIX BO3MOXHOCTEN cucTembl (Hanpumep, aTOMHO-abCcopOUMOHHOTO
cnekTpomeTpa). XoTa npeaen obHapyXeHus npuéopa MOXEeT MCNOo/b30BaTbCs, OH YacTO 3HAYUTE/IbHO HUXE,
yem npegen o6HapyXeHUs MOMHOro nNpouecca U3MepPEHNA aHaIMTUYECKAM METOLOM.

Mpepenbl 06HapyXeHns BCeX aHa/IMTUYECKUX MEeTOAO0B Jlydlle BCEro onpefesnsaTcs aKcnepumeHTalb-
HbIM NyTEM NOCPEeACTBOM MNPOBEAEHMS MOBTOPHbLIX HE3aBUCHMMbIX U3MEPEHUA MaTpul 06pas3uoB C HU3KUM
YPOBHEM UM ob6oraweHHbIXx 06pa3yoB, OXBaTbiBALWMX BCK MPOLEAYPY WCMbITAHWIA, BKAKYAsA 3KCTpakuuio
UNn pasnoxeHne obpasua. nsa aHanMsa pekoMeHAyeTca NPOBEeCTU He MeHee LecTU U3MEePEeHUl C KOHLLeH-
Tpauuein aHanuta, KoTopas B 3—5 pa3 npeBblllaeT pacyeTHbli npegen obHapyxeHus metoga. [ns Toro
4yTo6bl ONpeAennTb BeCcb Npefen obHapyXeHus MeTofa A/ BCel npouefypbl UCMbITaHUs, CTaHA4ApTHOEe OT-
K/TOHEHNe NOBTOPHbIX U3MEPEHNI cnegyeT YMHOXUTb Ha COOTBETCTBYOLWMNIA KO3huuneHT. MexayHapoaHbli
COl3 TeopeTuyeckoin u npuknagHoii xumun (IUPAC) pekomeHAyeT Mcnonb3oBaTb KO3hduuueHt 3 ans Mu-
HUMasnbHOrO KOJIMYECTBA M3 LWECTU U3MEPEHU, B TO BPEMS Kak YNpaB/ieHMEe Mo 0XpaHe OKpyxXawlLliein cpenbl
CWA (US EPA) ncnonb3yetT 04HOCTOPOHHUI [OBEPUTENbHbLIA UHTEPBASI C MHOXUTE/IEM, PaBHbIM 3HAYEHUIO
kputepus CrblogeHTa (f-kputepuii), BoIGpaHHOMY A5 HECKOIbKUX MOBTOPHbIX UCMbITAHWIA, N 3HAYEHWNIO [0BE-

1



FOCT IEC 62321-7-2—2022

puTenbHO BepoATHOCTU (Hanpumep, / = 3,36 ANA WeCTM NOBTOPHbLIX UCMbITaHWA ANA 99%-Holi AOBepUTENb-
HON BEPOSITHOCTK).

Mpepen konuyecteeHHoro onpegeneHnsa (LOQ) unu pacyeTHbl nNpefen KoMYeCTBEHHOrO onpegere-
HUA ONA 3a4aHHON N3MEepUTeNIbHOW CUCTEMbl MOXHO Bblpa3uTb Kak HaUMeHbLUYK KOHLEeHTpauuio, Kotopas
MOXeT ObiTb TOYHO OnpejesnieHa C 3afaHHON MM AoNYyCTMMOI MOrPeLlHOCTbI B YCNOBUSX NabopaTopHbIX
ncnelTaHWin. [lonycTuMmblil npegen npeunmsMoHHOCTU onpegensetca kak 10%-Hoe OTHOCWMTENIbHOe cTaHAapT-
HOEe OTK/IOHEHWE WU BbipaXaeTcs Kak NOCTOAHHasA BenuuunHa, KkpatHaa (o1 2 go 10) npeneny obHapyxeHus
MeToja.

12.2 OnpegerneHune npegesna obHapyxeHus (LOD) v npegena KosiM4ecTBEHHOro onpeaeneHns

(LOQ)

[na onpepeneHusn npegena obHapyxeHWs meTofa W npefena KoJM4eCTBEHHOro onpefefieHus WecTu-
BasieHTHOro xpoma Cr(VI) B nosinmepax 1 3N1eKTPOHUKE MPOBOAAT Creayluwmnii MeToa;

a) B3BelUMBaT C TpebyeMol TOYHOCTbIO COOTBETCTBYHLLEE KOMMYECTBO Nosmmepa wan obpasua ma-
Tepuana, UCnonb3yeMoro ANnA U3fennii 3NeKTPOHWKK, 3aBefO0MO He COoAepXallero WecTUBasIEHTHbI XpOM
Cr(VI1) (Hanpumep, aTanoHHbIN o6pasey Matepuana IRMM VDA) wnu gpyrme coefuHeHusi, KOTopble MOryT
oKasblBaTb BAIMSAHME Ha XO[ WCNbITAHW, B COOTBETCTBUM C METOAOM, NpuUBEAEHHbIM B pasgene 7. NomewawT
obpasel B cocya BMecTUMOCTbio 50 mn (B cooTBeTCcTBMM C nepeuncneHuem ) 5.2). MoBTOpSAT AaHHbIN war
MWHUMYM NATb pas;

b) 4O6aBNAKT B KaXAbli1 M3 cocyaoB (B COOTBETCTBUM C nepeuncneHuem l) 5.2) HaBecky 10 MKr wectu-
BasieHTHoro xpoma Cr(VI), ncnonbsysa 100 Mkn pactBopa Ansa Ao6aB/ieHNss MaTpU4YHOro pacTteopa (B COOTBET-
CTBUU C nepeuyuncsieHnem o) 4.2);

C) NPOBOAAT METOA UCNbITAHUA, YKa3aHHbI B pasgene 7, nyTeMm npouecca passiokeHUs 1 KosiopumeTpu-
YEeCKMUX U3MEPEHMNIA;

d) BbIUMCNAIT KOHLEeHTpauuo wectusaneHTHoro xpoma Cr(VI) (Mkr/r), kak ykaszaHo B pasgene 9, n onpe-
OensaT cTeneHb n3BnevyeHns wecTtmBasneHTHoro xpoma Cr(VI) c gob6aBneHnem go6aBoK A4Ns Kaxaoro m3 06-
pasuos.

= |
SR LUSA.. 100, @)
roe SR — cTeneHb u3BfeyeHUs fo6aB/ieHHOro wectuBasneHTHoro xpoma Cr(VI), %;

S — wu3MepeHHas KOHUeHTpauus, MKr/r;
M — macca o6pasua, T;

SA — konmn4yecTBO fo06aBoK (10 mKr).

- CTeneHb U3BnevYeHnsa wectusaneHTHoro xpoma Cr(VI) go/mkHa coctaBnAaTb 3HavyeHue ot 70 % o 125 %

ONSA Kaxaoro u3 obpasuos. Ecnv cTeneHb W3BJ/IEYEHUNA BbIXOAWUT 3a Npegesnbl s 1060ro U3 noBTOPHbIX UC-
NbITAHW, TO UCAbITAHUA W onNpefesieHne CTeneHn U3B/ieYeHns NOBTOPALOT;

e) npegen obHapyxeHuWs MeTofa NnosyyalT NyTeM BbIYMCNEHUA CTAH4ApPTHOrO OTK/OHEHUA S A1S Nno-
BTOPHbIX UCAbITAHUA (MUHMUMYM 6 UCNbITaHWA). 3aTeM CTaH4apTHOE OTK/JIOHEHMWE YMHOXAaKT Ha 3HavyeHue
/-kpuTepua CTblogeHTa ANA 06Lero KoaMyecTBa MOBTOPHbIX UCNbITaHWA (1) Ans n - 1 cTeneHeil cBo6oAbl.
MepeyeHb 3HaveHunin /-kputepua CrblogeHTa ana 6— 10 o6pas3yoB npuBeaeH B Tabnuue 2.

Mpumep — Ans 6 NOBTOPHbIX UCNbITaHui 1 6 - 1 =5 cTeneHeli cBo60abI 3HaveHne t 6yaeT 3,36.

Bce aHanu3bl, Ucnonb3yemblie A5 pacyeTa npegena obHapyxeHusa metoga (MDL), A4O/KHbI ObiTb MO-
cnepoBaTebHbIMM,

Ta6bnunuya 2— lMNpegen o6HapyxeHus metoga (/ m(sn- )

KonuyectBo o6pasLos f-kputepuii CTblogeHTa (99%-Haa foBepuTesibHas BEPOSITHOCTb)
6 3,36
7 3,14
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OkoHuyaHne Tabnuupl 2

KonnyectBo o6pasLos f-kputepnii CTblogeHTa (99%-Haa foBepuTesibHas BEPOSITHOCTb)
8 3,00
9 2,90
10 2,82
f) npenen KonndeCTtBeHHOro onpegeneHna onpengendetTca yMHOXEeHUeEM npegena 06Hapy)KeHI/IF| MeToaa

Ha KoahpuumeHT 5.

Mpepensl o6HapyxeHUs metoga u npefesn KoMYecTBEHHOIO onpejesieHns BapbupyroTcs OT aboparo-
pun k nabopatopuu.

Kak npasunio, npegen obHapyxeHua metoga 8 MKr/r n npegen KOMYecTBEHHOro onpegeneHns ot 20 go
40 MKr/r okasanmcb JOCTUXUMBIMU C UCMNOMb30BAHWEM [laHHOIO MeToja.

13 TpOTOKOM UCMbITaHWIA

B pasgene npusoautCca MHgOPMaLUsa, KoTopas A0/DKHA ObiTb OTpaxeHa B NPOTOKOJSIE UCMbITAHWUIA, CO-
Jepxaliem cnegyrouime pesynbtarbl UCMbITAHNIA:

a) obpaseu;

b) NPUMeHAEeMbIN cTaHgapT (BKAYas rog ero nybnvkaumn);

C) npumeHsiembln metogd (7.1 vnn 7.2);

d) npegen o6HapyxeHus (LOD) wnu npefen konnyectBeHHoro onpegeneHns (LOQ);

e) nbble AoNyCcTUMble OTK/IOHEHUSA OT npoueaypbl (06bem BbIGOPKM, 06bEM U3BMEYEHUA U T. 4.);

f) nio6ble HabnogaemMmble HEOObIYHbIE OCOBEHHOCTH;

4) faTta mcnblTaHuii;

h) yuucneHHoe 3HayeHue pesynbTaTa, OKPYr1€HHOE A0 ABYX 3Havawmx ynugp.
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MpunoxeHvne JA
(cnpaBo4YHOE)

CBefieHMA 0 COOTBETCTBUN CCbIJIOYHbIX MeXAYHapo4HbIX CTaHOapToB
MeXrocygapCcrtBeHHbIM CTaHgapTam

Tab6nuya OA1

O603Ha4YeHne N HaMMeHoBaHMe COOTBETCTBYIOLLErO

O603Ha4YeHne CCbl/IOYHOro CTteneHb
MeXxAyHapoAHOro crtaHgapTa COOTBETCTBUA MeXrocyfapCTBEHHOro crtaHgapTa
IEC 62321-1 HoT FOCT IEC 62321-1—2016 «OnpegeneHne pernameHTupoBaH-
HbIX BELLECTB B 3/IEKTPOTEXHMYECKMX m3gdenuax. Yacte 1. Bee-
AeHve no63op (IEC 62321-1:2013)»
ISO 3696 MOD FOCT P 52501—2005 (UCO 3696:1987) «Bopma pansa
nabopaTopHoOro aHanusa. TexHuyeckue TpeboBaHUS 1 MeTOfbI
KOHTPONS»
MpumeyaHue — B HacTosiwel Tabnuue MCMoNb30BaHbl CAeAyHLMe YCNOBHbIE 0603HAYeHWs CTEMEHU COOT-

BETCTBUSA CTaHAapPTOB:
- FOT — nAeHTUYHbIA cTaHaapT;
- MOD — mogmMuumpoBaHHbIiA cTaHAAPT.
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