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Methods for determination of cadmium

OKCTY 1709

Harta eeenenna 01.01.87

Hacrosgmmuii cTaHIAPT YCTAHABNHBAST ATOMHO-a0COPOITHOHHBIH M MOIIpoTpadHIecKuil MeTOTH
OTIpeIecHUS KaaMug (TIpH  Maccoboii Jome kammus oT 0,1 % mo 1,5 %) B Ge30MOBIHHBIX OpOH3axX MO
TOCT 18175.

CrangapT noadocTbio coorseTeryeT CT CHOB 5005—335.
1. OBIIIUE TPELOBAHUA

1.1. O6mme TpeboBaHnA K MeTomaMm aHamm3a — no T'OCT 25086 mpu OByX NapaiieIbHBIX ONPeac-
TeHHUIX.

2. ATOMHO-ABCOPBITHOHHEBIIT METON

2.1. CymnocTh MeTona

Meron ocHOBaH Ha PAcTBOPCHHH IIPOORI B A30THOIH KHCIOTC H H3MCPCHHH AaTOMHOI a0copOIiHm
KagMus B IVIaMeHH alleTHJIeH — BO3AYX IIPH ITHHE BOTHHL 228,8 HM.

2.2. Annaparypa, peakTHBLI H PACTROPHI

ATOMHO-a0COPOITHOHHEBI COEKTPOMETP CO BCEMH IIPHHAMTCKHOCTIAMH.

M cTOYHNK M3MyIeHus DTS KaTM U,

Anerunen mo I'OCT 5457.

Kucnora azornas no I'OCT 4461, pasGasineHuas 1:1.

Kucnora conanasa mo TOCT 3118, 2 mons/am® pacTsop.

Kammvmtit mapkn KnO o TOCT 1467.

CranmapTHBIC PACTBOPLI KAIMHS.

Pactop A: 1 T RKaaMusg pacteopaioT B 30 oM’ pacTBopa a30THOM KHCIOTH, PACTBOP KUILTAT 10
yIATEHUS OKCUIOB a30Ta, OXIAKIAIOT, TIOMEMAIT B MEPHYI0 KO0y BMecTHMOCTRIO 1000 cM®, monupamoT
IO METKH BOTOH H IIepPeMellIBaioT.

1 cm? pactBopa A comepxut 0,001 T KamMud.

Pacreop B: 25 cM? pacTBopa A HOMEIAlOT B MEPHYIO K010y BMecTHEMOCTBIO 300 cM?, 1OGaBISIOT
20 ¢M3 pacTBOpPa COMAHON KHCIOTHL, JOIUBAKT 10 METKH BOIOU H IEpeMElIHBAIOT.

1 e pactBopa b comepxut 0,00005 T kamvus.

2.3. TIpoBenenne aHalH3a

2.3.1. HaBecky npoGuI Maccoii 0,5 r IOMEIAlT B ¢TAKAH BMeCTHMOCTBIO 250 ca’®, modapmaior 20 oy’
pacTBopa a30THOM KHCIOTH H PAcTBOPSIOT HA XOJOoMAe, a 3aTeM NpH HarpesaHuu. Ilocne pacTBopeHHS
PacTBOP KHIATAT IO VIAICHHA OKCHIOB a30Ta, pa30apisioT BoIol 1o o0beMa 50 ¢, epeHocAT B Mep-
HYIO KOIOY BMECTHMOCTRIO 250 cM3, TONHBAIOT 10 METKH BOMON U MepeMElINBAIOT. B MEPHYIO KOOV BMe-
cTIMOcTBIO 100 cM? 0TOHPAIOT AMMKBOTHYIO 9ACTh PACTBOPA B COOTBETCTBHUH ¢ TadlL. 1, mobamigior 10 e’
pacTBOpa CONAHOI KUCIIOTH, JOIUBAIOT BOAOH T0 MECTKH H IICPEMCIINBAIOT.

Hanayme odumuamuoe ITepenmeuaTka BOCIpenieHa
*

9-1—778 129



C. 2 TOCT 15027.16—86

Taonuoa 1 HM3mepdioT aToMHYIO a0COpOITIIO KaaMusd Tapani-

Macconas ons OBbeM ATHKEOTHOL JENHHO B PacTBOpE TIPOORI, pacTBOpPE KOHTPOTHLHOTO

xamvms, % uACTH PACTBOPA, CM’ OIBITA W PacTBOPax I MOCTPOCHUS TPaTyHPOBOYHOTO

01 0.1 10 0.8 25 rpadHKa py IIUHE BOJIHEL 228,83 HM B IDIAMCHHU ALICTH -

C5.0.8 » 1,5 10 JleH — Bo3AyX. KOHTIeHTpaITiIio KATMHAS HAXOIAT MO Tpa-
JIYHDOBOYHOMY TpaduKy.

232. 1locTpoeHHe TPAaZYHUPOBOTIHOTO TpadgHKa

B BoceMBb M3 JEBATH MEPHBIX KOO BMecTUMOCTEIO 1o 100 oM® momemarot: 1,0; 2,0; 3,0; 4,0; 5,0; 6,0;
7,01 8,0 cM? crammaprHoro pactsopa b kagmus, uro coorsercrsver 0,05; 0,10; 0,15; 0,20; 0,25; 0,30; 0,35
1 0,40 Mr kanmud. Bo Bee konOu modapngor o 10 eM? pacTBopa CONAHOIN KHCIOTH, JOJIHUBAIOT IO METKH
BOIOH M NepeMelMBaOT. F3MepsaroT aToOMHYI0 a0COpOIHI0 KaIlMUs HENIOCPEACTBCHHO IO U IOCNE U3MEpe-
HHA adcopOImu pacTsopa mpodw. 110 MomTyIeHHEIM 3HAYCHHIM CTPOAT IPATYHPOBOTHHI rpaduk.

2.4, OopadoTEa pe3yabTaATOB

2.4.1. Maccopyio A0M0 KamMus (X} B TIPOIEHTAX BEIMHCISIOT MO hopMyTe

¥ - (cl—cz)-V-IOOJ
mn

TTe ¢; — KOHIEHTpaNng KaJMHS B PACTBOpe MPOOH, HalfIeHHas TI0 TPpaTyHpoBOYHOMY rpadmky, T/cM;

¢, — KOHLEHTpAlud KAIMHA B PAcTBOPE KOHTPONLHOIO OILITA, HAJIcHHAd 10 I'PAIyHPOBOYHOMY

rpadmky, r/cm’;
V' — obBbeM KOHEYHOTO PacTBOpa IPoOHI, CM>;
m — Macca HaBeCKH, COOTEETCTBYIONAsS AMTMKBOTHOHM JacTh pacTEopa, T.
2.4.2. PacxoXaeHHUS pe3yIILTaTOR MapalIeNBHEIX OTIpeeleHH He MODKHE TpeBHINATh 3HAUSHHT

JIOTIYCKASMHBIX pacXxoxXmeHN d (d — TokazaTelb CXOTUMOCTH), YKA3AaHHKX B Tabmd. 2.

Taoanuma 2

Maccosag gona kamvus, % d, % D, %
Ot 0,1 no 0,8 Brmoy. 0,03 0,04
Ce 0,8 » 1,5 » 0,08 0,11

(M3menennas penaknms, Mam. Ne 1),

2.4.2a. Pacxox e HHS pe3yIbTaToB AHAIM3A, [IOJIYYCHHBIX B IBYX Pa3/IMYHbIX J1a00paTOpHsX, WK IBYX
PEe3VITLTATOR AHATTH 34, TTOTYIEHHEIX B OTHOM Aab0paTopHi, HO PH pasIMIHEIX YCIIOBHX (/) — MoKasaTelb
BOCHPOU3BOAMMOCTI), HE JOJDKHBI IPEBLIIATD 3HAYCHUI, YKa3aHHBIX B Ta01. 2.

2.4.26. KOHTpONIEL TOUHOCTH PE3YABTATOR AHATH3A TIPOBOIIT METOMOM T00ABOK WIH COMIOCTABICHHEM
Pe3yILTATOB, MOIYYEHHEIX [OaaporpauuecKuM MerogoM, B cootBeteTBHE ¢ TOCT 25086.

2.4.2a, 2.4.26. (BeeieHn aonorHATeNRA0, M3M. Ne 1).

2.4.3. 1Ipu pasHorIacusx B ONcHKE KA4ecTBa OpOH3 OIpeIclIicHUE KAOMKS IIPOBOIAT AaTOMHO-abcop0-
HHOHHBIM MCTOIOM.

3. TOJAPOTPAOUYECKHIA METO/I

3.1. CymHoeThr MeTONA

Meronm ocHOBAH HA pACTBOPEHHH IPOOH B a30THON KHCIOTE, SIeKTPOMUTHICCKOM BHIISICHIH MeTH
H noagporpadIccKoM ONpeAcIcHIN KAIMUS Ha aMMHAYHO-XJI0pPUIHOM (DOHE B HHTCPBAJIC IIOTCHITHATIOB
ot MuHyc 0,6 10 MuHyc 1,0 B OTHOCHTENBHO HACHILIEHHOIO KAIOMEIBHOIO JIIEKTPOIA.

3.2. Annmaparypa, peaKTHBBI H PACTBOPEI

TTongporpad mocToSHHOTO WIH MepeMeHHOIO TOKA CO BCEMH MPHHATIEKHOCTSIMH.

DIICKTPOIH3HAA YCTAHOBEA ITOCTOAHHOTO TOKA.

IInarusoBBIe smerTpoas 1o T'OCT 6563.

Kucnora azorHag o I'OCT 4461, pasbapinennas 1:1.

Kiucaora ceprag mo TOCT 4204, pazdasnenHasa 1:4.

Ammvuak Bomubiil o TOCT 3760.

AmvMouui xiopuctoiid no I'OCT 3773,
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Harpuii cepHHCTOKHCIBIA KPpUCTAIUIHYSCKHH,

Kenatun mamesoi no I'OCT 11293,

Pacrsopnl ¢ona:

A4 nondgaporpada nocrogHHoro Toka: 100 © xmopuctoro aMMoHud 1 50 T cepHHCTOKHUCIIOTO HATPHS
pacteopsiioT B 500 cv? Bompr;, 0,5 1 XemaTHA pacTBopstioT B 30 oM’ Topsmeii Bogsl. Ilocie oxnaxmeHUd
COEIUHSIOT 00a pacTsopa, Tobasngor 100 cv’ pacTBopa aMMIaKa U JONHBAIOT BOHOI 1o oosema 1000 e,

ang mongporpacga mepeMeHHoro Toka: 100 T XI0pHCTOTO aMMOHHNE pacTBOpdioT B 500 oM’ BomwI,
nodapnsior 100 eM® pacTBOpa aMMUaKa U JONUBAIOT BOAOH 1o 00beMa 1000 o’

PacTBopH TOTOBAT Hepel NpUMEHEHHIEM.

Kamyuit mapku KaO no I'OCT 1467,

CTaHZapTHHI pacTBop KagMus: | T KagMuS pacTBopsioT B 30 cM’® pacTBopa a30THOI KICIOTHI,
PacTBOP KUIATAT A0 YAAJICHHS OKCHIOB a30Ta, OXIAXIAT, MOMEIIAIT B MEPHYIO KOJIOY BMCCTHMOCTBIO
1000 cM3, mOTMBAIOT 10 METKH BOMON W MepeMellHBaIOT.

1 cm® pactBopa comepxut 0,001 T Kampus.

3.3. IlpoBenenne anaiH3a

Hasecky npoOsl Maccoii (0,3 T TOMEIAIT B CTAKAH BMECTHMOCTBIO 250 cM3, mobasmaror 20 o’
pacTBOPA a30THOH KHCIOTH H PACTBOPSIOT CHAYANA HA XOJOIE, a 3aTeM IIpH HarpebaHuu. Ilocie pacreope-
HHS pacTBOP KHIATAT IO VIAJNCHHSA OKCHIOB a30Ta, pa30aBiaioT Bomoil 1o oobema 150 cM?, mobapmsmor
7 cM? pacTBopa cepHOH KHCIOTH M EBLIACHAIOT DIEKTPONHTHYECKH MeEAb IPH ciile Toka 1,5—2,0 A
C OMHOBPEMEHHEIM MepeMEIINBAaHHEM pacTBopa. PacTBop Mocle BAeKTpoNN3a BHIOAPHUBAIOT O o0heMa
20 cM?, OXIAXKIAIOT, HEHTPpAIM3VIOT PACTBOPOM aMMMAKAa 110 OyMare KoHro u gxodasior 10 cv’ pacrsopa
aMMUAaKa B M30BITKe. PacTBop mepeHOCAT B MepHY®D Komoy BMecTuMocThio 100 oM?, mobasngior 50 o’
pacTBopa ¢oHa U JOIUBAIOT 10 METKH BoToil. Uepes 5 MIH 9acTh pacTBOpAa IIOMENIAIOT B NOIgporpadpraec-
KHAH cocya W IpPH COOTBETCTBVIOIIEH TYBCTBHTEIBFHOCTH MpHOOpa ONpPeIeiadaioT BEHICOTY BOMHBI KATMUS B
HHTEepBANE IMOTeHIHANI0B oT MuHyc 0,6 mo Mmunyc 1,0 B. IlapamienbHO olpeaeiaioT BHICOTY BOIHEI KATMHS
B PacTBOpe IIpo0H ¢ JOOABKOM CTAHIAPTHOTO PACTBOPA KaaMud. BeIMUHHY CTAHIAPTHON HIO0ABKH BRIOH-
paloT TAKHM 00pa30M, 9TOORI BEICOTA BOJIHEI KagMus B 1,5—2 paza IpeBhIIANA BEICOTY BOJIHBI KAAMUA IS
pacTBopa IpoOHL.

3.4. Ob6paboTEa pe3yasTaATOR

3.4.1. Maccoryio oo KaagMig (X ) B TMpolleHTaX BEUIHCATIOT TTo hopMyne

m - h 100

X=(H7MM’

e m, =c¢ *+ V— Macca KaOMHEs, BBeIeHHasd ¢ oOnemom (V, cM’) cTaHZapTHOrO pacTBopa KaiMHS ¢
KOHIEHTpanuei (c, r/cm?), 1;
/i — BHICOTA BOJNHBI KATMHS, COOTRETCTRYIONIAA PACTEOPY MPOOHI, MM;
H — BHICOTA BOJTHHI KATMHS, COOTBETCTRYIONIAA PACTROPY MPOOH ¢ MOOABKOH CTAHIAPTHOTO
pacTBOpa, MM;
M — MAacca HaBECKH IPOOHI, T.

3.4.2. PacxoX/meHNA pe3yIbTaToR MApaIENBHEIX ONMpeAeNeHH He JOMKHEI TIPeBHIIATh 3HAUeHHIT
JOMYCKACMEIX PACXOXKICHMI ¢ (d — ITOKAa3aTeNb CXOTUMOCTH), YKA3aHHLIX B TA0M. 2.

(M3mMenennas penakmms, Msm. Ne 1),

3.4.3. PacxoxieHUs pe3yJIbTATOB aHANA3A, IMOIYYSHHBIX B IBYX PazIHYHbIX 1abopaTopusix, HIH IBYX
Pe3VIIRTATOR aHATH3A, TTOTYIeHHEIX B OMHOM JadopaTopHu, HO MIPH Pa3IMIHEX YCIOBHAX (/) — MoKasaTelb
BOCMPOU3IBOAMMOCTH), He HOMKHEI TMPERHINATE 3HAUeHUH, YKa3aHHBIX B Ta0d. 2.

3.4.4. KOHTpOIL TOTHOCTH Pe3yILTATOR AHAIM3A TIPOBOAAT METOTOM JO0ABOK WIIH COTIOCTABIEHHEM
Pe3yIIbTAaTOB, HOMYYeHHBIX aTOMHO-aDCOPOIMOHHBIM MeToaoM, B coorBeTcTBuu ¢ TOCT 25086.

3.4.3, 3.4.4. (Beegennl qonoraATelsH0, M3M. Ne 1),
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HHOOPMAITHOHHBIE TAHHBIE
1. PAJPALOTAH U BHECEH MunuctepctsoM msetHoii Meramaypram CCCP

2. VIBEPXKIEH U BBEJEH B JIEMNCTBUE IocranosienneM Tocynapersennoro komareta CCCP no
crangapraM ot 17.04.86 Ne 984

3. BBEJIEH BIIEPBBIE

4, CCBLIIOYHBIE HOPMATUBHO-TEXHUYECKHWE JOKYMEHTBI

Obosmavermie HT/, ma Howmep pasmena, IIyHKTA, Ob6osmavermie HTH, ma Homep pasmena, IyHKTA,
KOTOprﬁ AJaHa CChbLIKa IIOOITYHKTA KOTOpB]I‘;I JaHa CChLMKA ITIOOITYHETA
TOCT 1467—93 2.2;3.2 TOCT 545775 2.2
rocr 3118—77 2.2 TOCT 6563—75 3.2
TOCT 3760—79 3.2 TOCT 11293—89 3.2
I'OCT 3773—72 3.2 T'OCT 18175—78 Brogmas gactn
TOCT 4204—77 3.2 TOCT 25086—87 L.1, 24.26, 344
T'OCT 446177 2.2;3.2

5. Orpannuenue cpoka neicreus cusro Iocranosaennem Ioceranpapra CCCP or 23.10.91 Ne 1642

6. U3JIAHUE c U3menendem Ne 1, yTeepsneHHsIM B okTsS0pe 1991 r. (MYC 1—-92)
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