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Cadmium.

Methods of copper determination

OKCTY 1709

Jlara seenenns 01.12.80

HacTosiumii craHaapt ycraHaBnnpaeT GOTOMETPHUCCKMI METOA OMpee/ieHHs! MeaH (TIpH MaccoBoil
aone Meau ot 0,001 no 0,2 %) U aToMHO-a6cOp6UMOHHBIN MeTon (MPH MaccoBOi f0J€ MEAM OT 0,002 mo
0,2 %).

CraHaapr noaHoctsio cootBercTByeT CT COB 918—78.

1. OBILIUE TPEBOBAHHUA

1.1. O6wme TpeGoBaHHsI K METOAAM aHaTM3a U TpeboBaHMA GeszomacHocty — no TOCT 12072.0.
(M3menennas penakums, Ham. Ne 2).

2. ®OTOMETPUYECKHUN METO/

2.1. CymmiHOoCTb MeTOaA

Meton ocHOBaH Ha GOTOMETPUYECKOM ONPENEIEHMHN CONEPXAHUS MeaH C OUITHIAHTHOKAp6aMaToM
CBHHLA B 06/1aCTH WK BONH 430—455 HM WIH ¢ KyNpHU30HOM NPH UIHHE BOMHBI 600 HM.

(M3menennas penakums, Uim. Ne 3).

22, AnnapaTtypa, MaTepHalbl H pPeaKTHBBI

CnektpodoromeTp Wi POTOINEKTPOKOTOPUMETP TI06OTO THNA WISt HIMEPEHHs B BUAMMOI 061acTH
CICKTpA.

Kucnora consnas no FOCT 3118, pas6arnennas 1:1.

Kucnora asorHast no F'OCT 4461, pas6arneHHas 1:1.

AxmHax BoaHbld o F'OCT 3760.

AMMOHUH TMMOHHOKHCHBIH no TY 6—09—01—768.

Cnupr srmnosbiit no FOCT 18300, pas6apieHHbrii 1:1.

Awnstunantmokapbamar Harpus no F'OCT 8864, pactsop 10 r/om3.

CsuHen ykeycHokuceablit no 'OCT 1027.

AnatninuTHokapbamar CBHHLA B X10podOpMe WIH YETHIPEXVIOPHCTOM yraepoae: 0,2 T YKCYCHOKHC-
JIoro CBHHLA pacTBopsioT B 20 cM3 Boawl, npubarnsior 2 cm3 pacTBOpa IHITHIAMTHOKapbaMaTa HaTpusd.
Yepes 30 MMH pacTBOp NMEPCHOCAT B AENMTENbHYIO BOPOHKY BMECTHMOCTBIO 250—300 cM3, nmpubarnsior
10 cM3 x0podhopMa WM YETHIPEXXIOPUCTOFO yTiepola M BCTPSXHBAIOT B TedeHHe 1 MHH. OKpatieHHbIH
3KCTPAKT oTOpachIBaloT. B BopoHKy npubarnsior 1 cm3 pactBopa OH3TWIIMTHOKapGaMaTa Hatpus, 10 cM3
X10poopMa WIH HETBIPEXXIOPHCTOTO YI/IEPOia H CHOBAa BCTPSXMBAIOT B TeueHHe 1| MuH. Eciu 3KCTPaKT
OKpALUMBAETCS B XKENTBIH UBET, OYMCTKY OT MEAH NOBTOPSIOT 4O NOJMYYeHHs GECLIBETHOTO 3KCTPAKTa.

K BoaHoMy pacTBopy B BopoHke npu6amnsior 20 cM3 pactBopa IHITWIAMTHOKapbaMaTa HaTpus U
06pa30BaBIUMIICS OCANOK AMITHIANTHOKAap6aMaTa CBUHLA PacTBOPSIOT, BCTPAXHUBAS B ACIMTENbHOI BOPOH -
Ke ¢ NOpUMsAMH x10podopMa WK YeThIpeXXIoprcToro yraepona no 100 cM3. INocne orcTauBanus OpraHH-
YECKUHi CIOH CIMBAIOT B MEPHYIO KONGY BMECTUMOCTBIO 1 M3, pasbaBisior o MeTKH X10podpOPMOM WIH

N3nanue opuumanpioe Ilepenevatka socnpemens

*
© HzparenscTBO cTanmapros, 1979
© HUIIK HsparensctBo cTaHnapros, 1999
Iepeusnanue ¢ UaMeHeHHIMH
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YeTBIPEXXIOPHCTBIM YIVIEpONOM H NepeMelInBaloT. PacTBop nepenuBaloT 11 AHTENBHOTO XPAaHEHHs B
CKISTHKY M3 TEMHOTO CT€KJIa C NPUTepTOH Npo6Koi.

XnopodopM Wi YetsipexxiopucTiil ymiepon no 'OCT 20288.

Bozia IMCTWUIHPOBAHHAsl, OYHIIEHHAsA OT cienoB Meau: 500 cM3 BoaAbI BCTPSIXMBAIOT B JE/THTE/NbHOM
BopoHKe 1 MuH ¢ 10 cM3 pacTBopa IMATHIIHTHOKap6aMaTa CBHHLA B XJI0OpodopMe WK YETIPEXXIOPUCTOM
yrepone. OTCTOABLUMIACS OpraHHYeCKHit CJI0i oT6pachBaloT. OYUCTKY NOBTOPSIOT 10 NOJyYeHHs becuBeT-
HOTO OPTaHHYECKOI'0 3KCTpaKTa.

Kynpuson, no TY 6—09—14—1380, pacTtsop 5 r/mM3, HaBecKy peakTuBa Maccoit 0,5 r pacTBOpSIOT
B 20 cM3 ropsrdero 3TWIOBONO CNMpTa, pasbamineHHoro 1:1, momvsaior po 100 cM3 TOpSYHM 3TWIOBBIM
CITMPTOM, pa3baBiIeHHBIM 1:1, TTepeMeLIHBaloT H OXJIaXAaloT.

Menr mo TOCT 859.

CraHIapTHBIE pacTBODHI MENH.

PactBop A: HaBecKy MemH Maccoif 0,100 T pacTBOpSIOT B KOHHYECKOH Ko/ibe BMecTHMOCThIO 100 cM3 B
10 cM3 pacTBOpa a30THO#M KHCIIOTH, pasbamneHHoH 1:1, W BbmapHBaloT gocyxa. Ilpwmsaior 5 cM3 comnsHoi
KHUCJIOTHI M CHOBA BBINIAPMBAIOT NMOYTH JocyXa. OCTaToK pacTBopsiioT B 20 cM3 BOIbI, PAcCTBOP OXJIAXNAIOT,
TIEpeBONAT B MEPHYIO KONOYy BMECTMMOCTBIO 1 M3, NONMMBAIOT BOO# 1O METKH M NEPEMELIHBAIOT.

1 cM3 pacTBopa A conepxwur 0,1 Mr Meam.

Pacteop B: ormepuBaior 25 cM3 pacTtBopa A B MepHYIO Kon6y BMECTHMOCTBIO 250 cM3, nonuBaior
BOAOH OO METKH H INEPEMELIHBAIOT.

1 cM3 pacTBopa B conepxut 0,01 Mr Menu.

WnnukatopHas 6ymara yHuBepcambHas mo TY 6—09—1181.

(A3menennas penaxumus, H3m. Ne 2, 3).

23. [IpoBeneHue aHalW3a C AUBTHAAMUTHOKapb6baMaToM CcBHHUA

2.3.1. HaBecky xammus Maccoii 1,000 T moMellaloT B KOHHYECKYIO KOGy BMECTHMOCTBIO 250 cM3,
PacTBOPSIOT TIPH HarpeBaHMHM B 20 cM> a30THOH KHMC/IOTHI, pas6apieHHON 1:1, W BbINApHBAIOT JOCYXA.
Jo6aRIFIoT 5 cM3 COMTHOM KHMCIIOTH M BHiIIAPHMBAIOT pacTBop NoytH Aocyxa. K ocrarky npuwmsalor 20 cm3
COJITHOM KHMCJIOTHI, NepeMeIHBAIOT M oxlaxnalor. s aHanuza GepyT Bechb pacTBOP WIH 4acTb €ro Noce
pasbaBieHHsi B MEPHOH Konbe BMecTHMOcTbIo 100 cM3, B cooTBeTCTBHH ¢ Tabn. 1.

Tadbnuua 1
Macca HaBeckH Kormraectso
BMecTHMOCTb MepHOH AJTMKBOTHas 4acTb COOTBETCTB majﬂ nobarsieMoH B
Maccosad 1014 MeaH, % pacTBopa, BafTag /Ui Yo JIESTHTEIBHYI0
KWI6H, cM 3 ATHKBOTHOH 4YacTH N
aHaNK3a, CM BOPOHKY COJIAHOM
pacTBopa, T 3
KHCJIOTH, CM
Or 0,001 mo 0,02 — Bechb pactBop 1,000 —
Cs. 0,02 1m0 0,1 . 100 20 0,200 16
Cs. 0,1 1m00,2 100 10 0,100 18

YacTs pacTBOpa WIHM BECh PacTBOP NOMEINAIOT B JEIHTEILHYIO BOPOHKY BMecTHMocTbio 100 cM3,
NOBABIAIOT COOTBETCTBYIOLLEE KOJMYECTBO COJSTHOM KMCJIOTBI, AOJMBAIOT BOAoi no obwvema 50 cM3,
NPWIKBAIOT U3 6i0peTKH 25 cM3 pacTBOpa AMITHIANTHOKAp6aMaTa CBHHLA H NIPOBOASAT 3KCTPAKLIMIO MEIH
B TeueHHe 2 MHH. OpraHH4ecKuii 3KCTPAKT CJIMBAIOT B CYXYI0 K06y BMeCTHMOCTBIO 100 cM3, BbLIepXHBAIOT
10 MHH, U3MepSIOT ONTHYECKYIO IUIOTHOCTb OKpalueHHOTO pacTBOpa B noaxoasileil Kiogete B o6JIacTH UTMH
BOJH 430—455 HM. B xadecTBe pacTBOpa CpaBHEHMsI TIPUMEHSIOT PaCTBOP KOHTPOJILHOTO ONBITA.

ConepxaHHe MeI¥ YCTAHABIMBAIOT 110 IPAIyYHPOBOYHOMY rpadHKy.

2.3.2. [Ins mocTpoeHHsl TpagyHpPOBOYHOIo rpadMka B AEBATh M3 AECATH AEJMTEIbHBIX BOPOHOK
BMecTHMOocThIo 100 cM3 oTMepuBaloT cooTBeTcTBeHHO 1,0; 2,5; 5,0; 7,5; 10,0; 12,5; 15,0; 17,5 u 20,0 cm3
pactBopa b (4ro cooreeTcTByYer 10, 25, 50, 75, 100, 125, 150, 175 u 200 MKT Meau), IPWIMBAIOT B KAXAYI0
BOPOHKY 1o 20 cM3 COJITHOM KHMCIOTHI, NOMHMBAIOT 10 obbeMa 50 cM3 Bomo#, MepeMelInBaloT, PHIHBAIOT
3 610peTKH 25 cM3 pacTBOpa AMITHIIHTHOKApGaMaTa CBMHLA M IPOBOASAT 3KCTPAKLMIO MEAH, KAK YKA3aHO
B I 2.3.1. ‘

ITo nosyYyeHHBIM 3HAYESHHSIM ONTHYECKHX [UIOTHOCTEH PACTBOPOB M COOTBETCTBYIOLIMM UM CONEpXa-
HUSIM MEIH CTPOST IpagyHpPOBOYHBIN rpaduk.

2.3.1, 2.3.2. (M3menennas penaxkomsa, Ham. Ne 2, 3).

24. [IpoBeaeHHe aHallH3a C KYNPH3OHOM

2.4.1. HaBecky npo6bl Kanmusi Maccoit 1,00 r moMewalor B KOHHYECKYIO KoJ6y BMECTMMOCTBIO
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250 cM3, pacTBOpSIIOT NpM HarpeBaHuu B 20 cM? pacTBopa a30THOHM KHMCIIOTHI, pa3bamneHHod 1:1, M
BbInapuBalor gocyxa. K ocratky npwimsalor 20 cM3 Bombl, MepeMElIMBAIOT H oxaaxaalor. as aHaiusa

GepyT Bech PacTBOP WM YacTb €ro nocie pasbapieHus B COOTBETCTBUM C Tabn. 2.

Tabnuna 2
O6BeM pacTBOpa aHAJIH3UPYEMOH OGbeM pacTBOpa, OTOOpaHHBIA
Maccosad poa Mexu, % 1po6s1, cM> WIS aHATH3a, CM
Or 0,001 oo 0,01 — Bechb pactBOp
Cs. 0,01 » 0,06 100 25
» 0,06 » 0,1 100 10
» 0,1 » 0,2 100 5

YacTs pacTBOpa WIM BECh PACTBOP MOMEILAIOT B MEPHYIO KoNby BMeCTHMOCTBIO 50 cM3, ocTopoxHO
DOGABISIOT aMMMaK [0 MOABNEHMS OCalKa TUAPOKCHOA KAIMUSA, KOTOPHIA 3aTeM pacTBOPAIOT MyTeM
no6aBneHust 1—2 Karnenb coNsHONH KMcnoThl. [IpwinBaloT 5 ¢cM3 pacTBopa THMOHHOKMHCIIONO aMMOHMS M
amMHak 10 pH 9 (no yHuBepcanbHOll MHAMKAaTOpHO# 6ymare), oX1axaaloT M Aob6aBisior 5 cM3 pacTBopa
KynpusoHa. Cnyctss 10 MMH [JOJMBAIOT BOROH [0 METKH, NEPEMELIMBAIOT M 4depe3 60 MMH H3MepsioT
CBETONOITIOLIEHHE NPH AJTHHE BoHb 600 HM, IpUMEHSsisl COOTBETCTBYIOUIYIO KIOBeTy. B KayecTBe pacTBopa
CPABHCHUS NPHMEHSAIOT PACTBOP KOHTPOJBHOTO ONbITA.

ConepxaHHe MeOHM YCTAaHaBJIHBAKOT MO IpalyUpOBOYHOMY IrpadHKy.

(U3menennas penakuus, Ham. Ne 3).

2.4.2. Insa nocrpoeHUs rpalydpoBOYHOro rpadMka B céMb U3 BOCBMH MEPHBIX KOJIO BMECTHMOCTHIO
50 cM3 oTMepuBalOT cooTBeTcTBeHHO 1,0; 2,0; 4,0; 6,0; 8,0; 10,0; 12,0 cM3 cranmapTHoro pacteopa B (yto
cootBeTcTByeT 10; 20; 40; 60; 80; 100; 120 Mxr Meau), B KAXAYIO M3 Koa6 npwinBaloT no 5 cM3 pactsopa
JIMMOHHOKUCJIOTO aMMOHMSI H Jaliee TOCTYNAKT, KaK yKa3zaHo B m. 2.4.1. Ilo noiy4eHHBIM 3HaYCHHIM
ONTHYECKHUX TUIOTHOCTEH pacTBOPOB U COOTBETCTBYIOUIUM MX COACPXAHHAM MeIH CTPOST IpalyHMpOBOYHBIH
rpadHK.

3. ATOMHO-ABCOPELIMOHHBII METO]]

31. CyutHocTh MeTOZnAA

Meros OCHOBAaH Ha M3MEPEeHMM MOMIOIUCHUS AHANHTHYECKOH JNMHMM MeAM NpH UIMHE BOJHH
324,7 HM ¢ BBeICHHMEM PAcTBOPa AHATH3HPYEMBIX Npob M IpalyHpPOBOYHBIX PACTBOPOB B BO3AYLIHO-alle-
THieHoBOe TaMsi. HaBeckKy KanMusl NpeABapHUTe/IbHO NEPEBOAIT B PaCTBOP KHCJIOTHRIM PalIOXEeHHEM.

32. AnnmapaTtypa, MaTepHanb H PCaKTHBBH

ATOMHO-abcopOLHOHHBIN cniekTpodoToMeTp 060l MADKH U C HCTOYHHKOM HMITYYCHHS 41 MEIH.

Boanyx, cxaTbiit non namiennem 2-10° — 6.103 Ma 2—6 at™).

ALIETHWIEH B GaJLloHe.

Kucnora azorsas no I'OCT 11125, pas6arnenHas 1:1 u pactsop 2 Mons/am3.

Mens Mapxku MO no 'OCT 859.

CrannaprHblii pacTBOp Menu: HaBecKy Meau Maccoi 0,100 r noMemaior B KOHHYECKYIO KOOy
BMecTUMOCTbIO 100—250 cM3, npunmBalor 10 cM3 a30THOM KHMCNOTBI, HArpeBalOT 10 PacTBOPEHHS H
yAa/IeHHs OKCHAOB a30Ta, pacTBOP OXNAXKIAIOT, KOTHYECTBEHHO NIEPEHOCAT B MEPHYIO KOJIOY BMECTHMOCTBIO
1 amM3, RonUBAIOT DO METKM BONOH M NEpEeMELMBAIOT.

1 cM3 pacTsopa copepxur 0,1 Mr mMenu.

(H3menennas pepakums, Ham. Ne 3).

33. [IpoBeaeHue aHanu3a

3.3.1. Hagecky xanMus Maccoit 1,000—2,500 r noMewlaloT B KOHHYECKYIO KONGY BMECTHMOCTBIO
250 cm3, npunuBaior 15—20 cm? asoTHol KucnOTHI, pas6aBneHHoH 1:1, HarpeBaloT RO PaCTBOPEHHS
MeTa/U1a M YAQIeHHsl OKCHIOB a3oTa. [Tpwimpalor 20—25 cM3 BOIB, 0XN12XIAIOT, KOJTHYECTBEHHO NEPEBOAAT
B MepHylIo Konby BmectmocThio 100 cM3, N0/MBAKOT N0 METKH BONOH M NEpEeMEIMBAIOT. PacTBop
aHaIMBHpPYeMoil Npo6sl ¥ rpalyHpoBoYHble PacTBOPbI BBOAAT B BO3NYLIHO-alIETHICHOBOE ILIaMs H H3Me-
PAIOT NOIJIoHIeHUe aHANWTHYeCKOM MiHyM Meau 324,7 um no 'OCT 12072.0.

(A3menennan penakums, Uam, Ne 1, 3).

3.3.2. /Ing nocTpoeHHus rpanyHpoBOYHOIO rpadMKa B ONMHHAALATh M3 ABCHANLIATH MEPHLIX KOJI6
BMecTHMocTbio 100 cM3 ormepumaior 0,5; 1,0; 2,0; 4,0; 6,0; 8,0; 10,0; 12,5; 15,0; 17,5 u 20,0 cmM3
cTaHaapTHoOro pactsopa (4o cootsercrayet 0,5; 1,0; 2,0; 4,0; 6,0; 8,0; 10,0, 12,5; 15,0; 17,5 u 20,0 mMr/om3
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MEIH), B KaXOylo W3 Koa6 npwinsaloT no 10 cM3 pacTBopa a30THOM KMCNOTHI 2 MOJIb/AM>, DOAMBAIOT 4O
METKH BOAOH H MepeMelIHBaloT. [OTOBAT TONBKO HEOOXOAHWMbIEC TPANYHPOBOYHbIE PACTBOPLI.

[Ipu onpeneneHWH H3 OOHOTO PAcCTBOpA TATMs, CBUHILIA, XeJe3a, UMHKA W HHUKeJs B KAXIYIO U3
yKa3aHHbIX Bbllle Konb crenyeT Bob6aBUTh TaKME KOJMYECTBA CTAHAAPTHBIX PACTBOPOB 3THX 3JIEMEHTOB,
KOTOphle Obl COOTBETCTBOBAJIM MX KOHLEHTPAUMSIM B FPaJyMPOBOYHLIX PACTBOPAX COOTBETCTBYIOLIMX
craHnaptoB. IIpy 3TOM crenyer ydyecTh COOTBETCTBUE HUCMOIBb3YeMOH HABECKH H OCHOBBI IPAAyHPOBOYHBIX
pPacTBOPOB IPH ONpPENeIeHHH CONepPXaHHUs LIMHKA, Xejle3a U CBHHLA.

(M3menennan pegaknus, U3m. Ne 1).

4. OBPABOTKA PE3YJIbTATOB

4.1. Maccosyio nomo mMeau (X), %, npx GoToMeTpHUECKOM ONPEAEIeHHH BLIYMCSAIOT No GopMye
x=-"1
"~ m- 10000
TAe m — Macca HaBeCKH, COOTBETCTBYIOLIAas 0TOOpaHHOH anHKBOTHOH YacTH, T,
m; — KOJIMYECTBO MEIM, HAUICHHOE B PACTBOPE aHATH3UPYeMOH NPoObI 110 rpanyupoBOYHOMY IpadHKy,
MKT.
4.2. Maccosyo nomo Menu (X), %, MpH aTOMHO-aGCOpPOLIMOHHOM OMNpENEICHHUH BBIMUCISIOT 110
dopmMmye

(€, = Cy) -V
X = 000
rie C; — MaccoBast KOHUEHTpALMSA MEIH B aHATH3UPYEMOM DacTBOpe, Mr/am?;
C; — MaccoBas KOHLICHTPAllMst MeH B PACTBOPe KOHTPOJBLHOTO OMNbITA, MI/aM>;
V— o06beM MepHOi Konbbi, cM3;
m — Macca HaBeCKH, T.

(U3menennan penakomus, Ham. Ne 1, 3).
4.3. ABCOMOTHBIC HOMyCKAEMbIE PACXOXICHMS PE3y/bTaTOB MapaLiebHbIX ONpeNeIeHUI U pe3y/b-
TAaTOB AHAIM3a HE NO/DKHBI NPEBBILLIATh 3HAYEHHH, IPHBEIEHHBIX B Tab67. 3.

Tabauua 3

MaccoBad 1ois Mean. % domnyckaeMoe pacxoxkieHHe HoryckaeMoe pacXOXIeHHe pe3y;IbTaToB

: ' NapaTIeIbHBIX ONMpeleie HH, % aHanusa, %
Or 0,0010 go 0,0020 BxutioU. 0,0003 : : 0,0004
Cg. 0,0020 » 0,0050 » 0,0005 0,0006
» 00,0050 » 0,0100 » 0,0010 0,0013
» 0,010 » 0,040 » 0,002 0,003
» 0,040 » 0,100 » 0,003 0,004
» 0,10 » 0,20 » | 0,01 : 0,02

(N3menennas penakums, Mam. Ne 3).
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HH®OPMAUUNOHHBIE JAHHBIE
. PABPABOTAH 1 BHECEH MusucrepcrsoM userHoil Metauryprun CCCP
PA3PABOTYHUKH

B.HU. Jlvicenko, JI.X. Maxcaii, P./I. Koran, B.A. KonecunkoBa, H.A. Pomanenko, JI.K. Jlapuna,
M.T. Caon

. YTBEPXIEH U BBEJEH B JENCTBHUE TIMoctanosiennem locynapcreennoro komrrera CCCP no
crangapraMm ot 27.08.79 Ne 3230

. Crangapt nonnoctbio coorsercrByer CT COB 918—78
B3AMEH I'OCT 12072.4—79

. CCbLTOYHBbIE HOPMATUBHO-TEXHUYECKHE JOKYMEHTbI

. - .
O6o3Hayenue HT], ! O6o3Havenne HT/,

Ha KOTOPBIH 1aHA CCBUIKA | Homep nynkra Ha KOTOPBIH [JaHa CChUIKA Homep nyhkra
'OCT 859—78 2.2, 3.2 T'OoCT 12072.0—-79 1.1, 3.3.1
[OCT 1027—67 2.2 I'OCT 18300—87 2.2
'OCT 311877 : 2.2 I'OCT 20288—74 2.2
I'OCT 3760—79 ! 2.2 TY 6—-09—1181—-76 2.2
I'OCT 446177 ! 2.2 TV 6—09—14—1380—-77 2.2
I'OCT 8864—71 ’ 2.2 TY 6—09—01—-768—89 22
FoCT 1112584 ! 3.2

. OrpanuyeHHe cpoKa NeHCTBHA CHATO no npotokoisy Ne 5—94 Mexrocynapcrsennoro Cosera no craaap-
TH3aLUHH, MeTposiorHd H cepTHPuKauuu (MYC 11—-12—94)

. NEPEM3JJAHHE (ausaps 1999 r.) ¢ H3menennsmu Ne 1, 2, 3, yrepxaennsiMH B (espaie 1981 r.,
aprycte 1984 r., mone 1990 r. (MYC 5—81, 12—84, 11—90)
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