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CILJIABDI AIIOMHUHREBDBIE JIUTEUHDLIE U
JEPOPMHUPYEMDIE

MeTtoan onpepenedns KaaMus FOCT
11739.9—90

Alumimum casting and wrought alloys
Methods for determination of cadmium

OKCTY 1709

Cpok peitictBus ¢ 01.07 91
Ao 01.07.96

Hactodawui crauaapt yciaHaBauBaer  noJisiporpaduyeckud (mpu
maccoBol podsie kaamust oT 0,005 go 1,0 %) u atromHO abcopOUHOHHDBIH
(npu MaccoBoi aoJse kaaMus ot 0,01 mo 1,0%) Meronn onpenetieHHs
Ka MU

1. OBILUE TPEBOBAHMNA

[ | O6wmue TpeboBaHus Kk MeroaaMm aHaJauza — 1o I'OCT 25086 c
AOMOJIHEHHEM

[ 11 3a pesysibrar ananaus3a NPHHUMAIOT cpejHee apUuPMeTHYeCcKoe
pe3yAbTAaTOB ABYX MapaljieJibHbIX ONpPEAeJeHHH

2 MOAAPOTPADPHUUYECKHUN METOA ONPEREJIEHHUA KAIMHUA

21 CymHOCTbL METOAAa

Meto OCHOBAH Ha PAaCTBOpPEeHHUM NPOOBI B COJIIHOW KHCJQTE H MO-
JsiporpadupoBatiiy kaAMHA MPH HOTEHLHAJe BOCCTAHOBJIEHHSI OT MH-
Hyc 0,5 B go muuyc 0,9 B va doue XJ0OpHAHO dMMHAUYHOIO PacTBO
pa 4 pacTBOpa CEPHUCTOKHUCIAOIO HATPUSA

[k, meab U HUKeJb He MelIaloT onpeneneHuro kaavusa Ilpu mac
coBON jode kaamusi meHee 0,01Y% B npucytcTBuM MeAd IIPH e€e Mac-
COBO# ao0Je foqaee |Y nocaeaHIOW OTALJAOT EKTPOJH3IOM

22 Annmapartypa peawkTHBB H pPAaCTBOpH

Iloasiporpa¢d vauBepcasblbld HJIH MEPEMEHHOTOKOBbBIH

Kucaora coasinas o 'OCT 3118, naotuoctsio 1,19 r/cM® U pacr-

popbl 1 1, 19

U3nanue oduuHaabHOE [lepeneyarka BOCHpPEUIEHA

*
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Kucaora asothas nmo ['OCT 4204, naornocthio 1,35—1,40 r/cm3,
pactsop 1:1.

Bonopona nepokcua no FOCT 10929.

Ammuak Boaubii mo F'OCT 3760.

Ammonun xqaopuctui no FOCT 3773.

Harpuii cepuucrokucanli no TOCT 196.

PactBop mnoasiporpacduueckoro ¢dona: 100 r XJOpHUCTOroO aMMOHH#A
H o0 I CepHUCTOKHUCAOrO HATPUsSl pacTBOpsOT B H00 cM® ropsiued BOAHI,
nocJJe pactpopeudusi npuauBaroT 100 cm3 amMuaka, OXJaaXaawT, A0JH-
BaloT BOAOU 10 o0beMa 1000 cM® u mepeMemnBaloT.

Amomunnit no 'OCT 11069 mapku A999.

PactBop amomuuus: 10 r aqiOMHHHS ~ MOMELUAOT B KOHHYECKVIO
KOOy BMecTHMOCTbIO H00 cMm?3, gobaBasitor 50 cM® BoAbl, 3aTeM He-
OosbmwiMu nopuusamu 300 cm3 pacrBopa coassHOH — kucaotel (l:1) n
pPacTBOPAIOT NPH YMEPEHHOM HarpeBaHWH. PacTBOp oXxJaxaalor, nepe-
HOCAT B MepHYIO Koaby BmectumocTbio 500 ¢cM®, 10aMBaOT BOAOH A0
METKHM U NIepeMeuInBalor.

Kanmui no N'OCT 22860 mapku Kn000.

CranzapTtubplii pacTtBop kKaamus: 0,1 © Kaamus noMeunlalOT B KGHH-
YeCKY10 KoJa0y BMeCTUMOCTBLIO 250 cm?, npuauparor 30 cm3 pacrsopa
conaHol kucaotre (l:1) u 10 cm® pactBopa  asotHod kucjorn. [lo
OKOHYAIIHH PacTBOPEHUSI pACTBOP YyMNapHBAKT MOYTH AOCYyXa,  3aTeM
1Ba pas3a MOoBTOpAWT ynapuBanue ¢ 10 c¢M® cONTHOH kHCAOTH. K 0OX-
JaxKjaenHoMy octatky aobasasiior 100 ¢cm? pacTBopa CONAHOH KHCJAOTHI
(1:9), oxua)xkgawT, MOepeBOAAT B MepHYIO KOJOYy  BMECTHMOCTBLIO
1000 cMm?, noapBalOT BOAOH N0 METKH U MepeMellnBaloT.

I ¢m® crawpaptHoro pactBopa cozepxkut 0,0001 r kanmus.

23. IlpoBeapeHune aHaausa

2.3.1. Hasecky npobbl Maccoidl coraacHo tabqa. 1 noMemiamT B KO-
HUYECKVIO Ko.néy BMECTHMOCTbIO 250 cm?®, mpuausawt 30 ¢M3 pacTBo-
pa COJIsIHOH KHCJ0THl (1'l) W pacTBOpAOT NpH yMepeHHOM Harpesa-
Huu. [locse mpexkpaiuenust OypHoH peakiun J006aBAAKT 2 CM° MEePOK-
CHAa BOAOPOJAA H TMPOAOJANKAIOT HArpeBaHHe A0 IOJHOTO paCTBOpEHHA
npodOul. CteHkHd Koabbl oO6MbiBaloT 10 cM3 BOABL U KHOATAT O MHH,

OxJya>KaeHubiil pacTBOp MEPEBOAAT B MEPHYIO KOJIOY BMECTHMOCTHIO
200 cm®, ucmo.ib3yst aast obMmbiBanus cTeHoK KoJabn He Oonaee 30 c¢m?
BOAbI, OCTOPOXKHO A00ABJSIOT O CM® aMMHaKa, OXJaXJAaloT, AO0JUBAIOT
pacTBOPOM noJasporpaduyeckoro ¢GoHa A0 METKH H IepeMellHBaloT.
PactBop GuabTpyioT uepe3d OyMaXHbiH (HJABTP B CYXYI0 KOHHYECKYIO
KOnoy.

2.3.2. Hactb (¢uabTpaTa noMewialoT B AYEHKY noasporpada c
HOHHOM DPTYTBIO H MNOJAAPOrpaduUpyoT COryiacHo HHCTPYKUHH 10 3KC-
nJjyarauuyd npudopa B NEPEeMEHHO-TOKOBOM peKHMe IpPH HaNpAXKEeHHH
ot munyc 0,5 B no munyc 0,9 B.

2.3.3. PacTBOp KOHTpPOJIBHOI'O OMBITA TOTOBAT corsaacHo m. 2.3.1 co
BCEMH DECAKTHBAMH, UCIOJAb3YyEeMbIMH B aHaJH3e.
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Ta6anugal

Maccosag noiag Kaimud, 9% Macca HABECKK, T

Or 0,005 no 0,05 BkAIOY, I
Ce. 005 » 02 » 0,5
» 02 » 10 > 0,2

2.3.4. MaccoByio B0JI0 KaJAMHA PAacCUUTHIBAIOT MO rPaAyHPOBOIHOMY
rpaQHKy.

2.3.5. llocrpoenue 2padyuposounsix epagukos

2.3.5.1. Ilpu maccoBo# poae kagmus or 0,005 mo 0,05% B cemb
MepHEX KoJO6 BMecTuMocthio no 200 cM® momewatror nmo b0 cM® pacr-
BOpa aJIIOMHHHA, B wecrt, H3 Hux orMepsawt 0,9; 1,0; 2,0; 3,0; 4,0;
0,0 cM3® cranpaprTHoro pacrBopa, uro coorBercTByer 0,00005; 0,0001;
0,0002, 0,0003; 0,0004; 0,0005 r xagMus.

2.3.5.2. Ilpn maccosol poae xanmus or 0,05 no 0,2% B ceMp Mep-
HbIX KOoNO BMecTHMOCTbi0O 0 200 cM® nmomeuwaror mno 20 cm® pacrBo-
pa aJIOMHHHA, B LIecTh H3 HHX oTMepsior 2,5; 3,0; 4,0; 50; 7,5;
10,0 cM? craspaprHOoro pacrtsopa, uro coorsercrsyer 0,00025; 0,0003;
0,0004; 0,0005; 0,00075; 0,001 r kagmMmus.

2.3.5.3. ITpu maccoBot gose xanmusa or 0,2 no 1,0% B mecth Mep-
HhX Koa0 BMmecTuMocThiO no 200 cm® nmomemaror mo 10 cm® pacrBopa
aJIOMHHHA, B NATb H3 HUXx oTrMmepsior 4,0; 6,0; 10,0; 15,0; 20,0 cm®
CTaHAAPTHOro pacrBopa, gyro coorsercrByer  0,0004; 0,0006; 0,001;
0,0015; 0.002 r kagMmus.

2.3.54. Bo Bce koabuw (cMm. nm. 3.3.5.1, 3.3.5.2 u 3.3.5.3) npuan-
BalOT MO 9 cM® aMMHaKa M JaJnee NOCTynawTt corjacHo nm. 2.3.1 u
2.3.2.

PacTBOpH, He coAepxkaliye KaiMus, cayXaT pacTBOPaMH KOHT-
POJIBHOrO ONBITA TNIPH MOCTPOEHHH T'paAYHPOBOUYHOr'0 rpa¢HkKa.

[lo nmoJAyYEHHEIM 3HAYEHHSAM BHICOTH BOJHHI H COOTBETCTBYIONIHM
HM MacCaM KaIMHsl CTPOSIT rpalyHMpOBOYHHIH rpaduk.

24. O6paboTKa pe3ynbTaTOB

24 1. Maccosyw poJio Kaamusa (X) B NpoueHTax  BHYHMIAOT MO
dopmye

X= = .100, (1)

my

rpe /n — Macca KaaMHda B pacTBope npoOnl, HAHJeHHAs M0 rpaAyHPO-
BOYHOMY rpaduKy, r;
m; — Macca HaBeCKH Ipooul, T,

2.4.2. PacxoX/JeHUsA pe3yJbTaTOB He MOJIXKHHE MPEBHIMATh 3HaYe-
Hull, DpUBEeAEHHLX B TabJu. 2.
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Tabauuya 2

AODCOJI0THOE AONYCKACMOE pacXomiAecHHe, %

Macconas pons kaamus, Y, pe3yAbTATOB Mapal-

ACAbHHX ONpeHAeACHHA pe3yaAbTATOD aHaAW3a

Or 0,000 5o 0,015 BxJu0u. 0,002 0,003
Cs. 0,015 » 0,045 » 0,004 0.0605
» 0045 » 0,100 » (3,006 0,008
» 0,10 » 20 » 0,01 0,02
» 025 » 0,50 » 0,02 0,03
» 050 » 1,00 » 0,04 0,05

3. ATOMHO-ABCOPBHLHOHHDIA METO)], ONIPEAEJIEHUA KAODMUA

3.1. CyumlHOoCcTh MeTOJa

MeToa OCHOBaH Ha pacTBOpPEHHHM NPOOLI B COJSIHOH KHCJOTE B NPHe
CYTCTBHH IIEPOKCHAa BOAOPOAA H MNOCAEAYIOLIEM H3MEPEHHH ATOMHOMN
abcopbuuu KajAMusi NpH AJHHe BOJHBI 228,8 HM B IJ1aMeHH alleTHAEGH-
BO3AYX.

32. Annmapatypa, pPeaKTHBHM H pPacTBOpPH

CrnekrpodoToMeTp aTOMHO-aOCOPOLHMOHHBIH C HCTOYHHKOM H3Jyue-
HUA QJIsT KaJMHUS.

Aueruqaen no T'OCT b457.

Kucnota coasiiasg no 'OCT 3118, nanorHocteio 1,19 r/fem?2, pacrBop
1:1.

Kucanora aszornas mo 'OCT 4461, naornocteio 1,35—1,40 r/cm3 u
pactBop 1:1.

Bonopoaa nepokeng no 'OCT 10929.

Huxkeap xgopucteit no I'OCT 4038, pacrBop 1 r/am3.

Amomunnii no 'OCT 11069 mapku A999.

PactBop aatomunusa 20 r/am®: 10 r anioMuUHHS [TOMELIAIOT B CTa-
Kan BMecTuMocThio 500 cm3, nobasaswoTt 50 cM® BoAH H 3aTeM HelOoJbe
wumMy nopuusamMu 300 ¢cm® pacrBopa CONsAHOU KHCJOTH (l:1) U pacTBoO-
pSAIOT NPH yMePEeHHOM HarpeBaHHH, JnobaBass 1 cMm® pacrBopa XJ0-
PUCTOro HHKesas. PacTBOp OXJa*KAawT A0 KOMHATHOH TeMIEpPATYPH,

nepeHocsAT B MepHYIO Koiby BmecTHmocTbio 500 cm3, noauBaiorT BoIOH
A0 METKM H TNepeMellHBaloT.

Kaamuit mo T'OCT 22860 mapku Ka000.

CranpapTHple pacTBOPH KaJgMHs

PactBop A: 0,5 r xaiMusa moMellalOT B KOHHYECKYIO K0J0y BMecC-
TUMOCTbIO 200 cm3, mpuauBaror 10 cm® pacrBopa a30THOH KHCJOTHI,
25 c¢M® pacTBopa COJMAHOH KHCJOTH H pPAacTBOPAIOT MNPH  YMEepPEHHOM
HarpepaHud. PacTtBop KHOATAT AAA YAAJEHHS OKHCJIOB a30Ta, OXJaX-

AAI0T, NepeBoAsT B MepHYI0 Koa0y BMectHMOcThio 500 cM3, KONHBAIOT
BOAOH A0 METKH W NepeMelluBaloT,
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I ¢m?® pactBopa A coaep:xknt 0,001 r xaamus.

Pactsop b: 10 cM? pactBopa A nepeHOCAT B MEPHYK KOJAOY BMe-
ctumoctbio 100 ¢M’, mpuausarr 10 ¢m3 pacTBOpa COASSHOH KHCJAOTHI,
AOJHBAIOT BOAOH IO METKH U NepeMellnBaloT.

I ¢m® pactBopa b coaepxkut 0,0001 r xaamus.

3.3. llpoBeageHue aHanausa

3.3.1. HaBecky npobsl mMacco# 0,5 r nmoMelialOT B KOHHYECKYIO KOJI-
Oy BMecTuMocTbio 200 cMm®, nmpuaunBaor npubanzureaso 10 ¢cM? Boaw
H 3aTeM HeOOJbIIUMH MOPUUSIMH 20 CM2 pacTBOpa COJSTHOH KHCJOTHI.
K040y HaKpbIBAIOT YAaCOBHLIM CTEKJAOM, HArpeBaloT A0 HOJHOrQ pacTBO-
PeHHSI HABECKH, R00aBJAAIOT 3—oO KamneJb HEPOKCHAA BOAOPOAA H KH-
OSTAT PACTBOP B TEYCHHE 3 MUH.

HacoBoe CTEKJO H CTeHKH KoJObi OIoJacKHBawT BoaOH. PacTtBop
OXJAAaXK/AAI0T A0 KOMHATHOH TeMilepaTyphi, NEPEBOAAT B MePHYIO KOAOY
BMecTUMOCThIO 100 ¢cm3, nosiMBaOT BOAOH A0 METKH H IIePEMELIHBAaIoT.

3.3.2. TIpu maccoBo#i pone kpemnus MmeHee 1Y% pacTBOp, ecau OH
He mpo3payeH, GuUIbTPYIOT vepe3 CYXOH (QUABTP CpeaHeH IJOTHOCTH
(«OGenas snenrta») B crakaH, orOpackiBasi nepBbie NMOpPHHH PHUALTpATA.

3.3.3. B 3aBUCHMOCTH OT MAacCOBOH  JAOJHM KaJAMHA  COTJACHO
Taba. 3 oTOuparoT aNHKBOTHYIO 4YaCTbhb pPacTBOpa, MepeHOCAT B MEPHYIO
Koa0y BMecTuMocThio 100 ¢Mm3, poaHBawT BOAOH A0 METKH H Tepeme-

INUNBaHOT.
Fabaouira 3

Of6bheM aankBo1hon |MACCE H1BECKH NPOGH
Macco1ast 10as KagMusg, % 4ACTH pacTBOpa, cm® | B ANMKBOTHOI 4acTH
pacTBOpa,
Or 00! mo 0,1 Bk, Bech pacTBOp l 0,5
Cs. 0,1 » 10 » 10 0,05

3.3.4. PacTBOpD KOHTPOABHOTO OMbiTa TOTOBAT corjacHo nm. 3.3.1,
3.3.2 u 3.3.3, HCIOJAB3yST BMECTO HABECKH NpPoOB HaBeCKy aJIOMHHHI.

3.3.5. Hocrpoerue epadyuposounelx epaduxos

3.3.0.1. Tlpu maccoBoit ponae kaamust or 0,01 no 0,1% B cemb Mep-
HbIX K0JO BMecTHMOCTbIO o 100 cM® npuauBaloT no 25 ¢M° pacTBopa
aJIOMHHHSI, B I1IecTh H3 Hux orMmepsitor 0,0; 1,0; 2,0; 3,0; 4,0;
5,0 cMm3 crangapTHoro pacrBopa b, uto coorBercryer 0,00005; 0,0001;
0,0002; 0,0003; 0,0004; 0,0005 r kaaMus.

3.3.56.2. I'lpn maccoBol goJe kKaamus ceoimmie 0,1 10 1,0% B ceMb
MEPHBIX KOa6 BMecTuMOCThIO 10 100 c¢M?® npuauBatoT no 2,5 cM3 pacrt-
BOpa aJIlOMHHHSA, B LIecTh M3 Hux otrmepsitor 0,5; 1,0, 2,0; 3,0; 4,0;
5,0 ¢cM3 cranpaprHoro pactsopa b, uto coorBerctByer 0,00005; 0,0001;
0,0002; 0,0003; 0,0004; 0,0005 r kxanmus.

3.3.5.3. K pactBopam B konbax nmo nm. 3.3.5.1 u 3.3.9.2 nob6aBas-
IOT 10 5 CM® pacTBOpPa COJAYHOH KHCJOTH, AOJHUBAIOT BOJOM 10 METKH

H repeMellnBalor.
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3.3.6. PactBop npolbl, pacTBOp KOHTPOJBHOLO OINbITA H PaCTBOPH
JJisT [MOCTPOEHHS TPAAYHPOBOYHOrO rpaduka pacnblifioT B nJjaMs ale-
THJACH-BO3AYX H H3MEpPSAIT aTOMHYIO alCopOuHi0O KaaMHUS OpPH AJHHE
BOJIHBL 2288 HM.

[lo moayyenHblM 3HaueHUAM ATOMHON abBcopbuHUH H COOTBETCTBYIO-
[IIUM UM MAacCOBbIM KOHUEHTPAUHUAM KAaAMHsS CTPOAT TPaAyHPOBOUHLIH
rpaux.

MaccoByl0 KOHUEHTpauHKX KaJAMHS B pacTBope npobbl H B pacTBOpE
KOHTPOJIBHOTO OMbITA ONPedeNAloT N0 rpalydpOBOYHOMY TI'padHKYy.

34. O6paboTtka pe3yJaAbTAaTOB

34 1. MaccoByw noaw kKagmusi (X;) B npoueHiaX BBIUHCASIOT IO
dbopmyJe

X, = _(_Q“;f_____ﬁ_)__v_ 100, (2)

rae C;— MaccoBasi KOHUEHTPAllUs KaJAMHsa B pacTBope NpoObl, HAKHEH-
Hast N0 TPaayUPOBOYHOMY rpaduky, r/cM?;
(o — MaccoBasi KOHUEHTpaUuusl KaJMHs B PacTBOPe KOHTPOJBHOTO
ONbITa, HalleHHasa 110 rpaiyupoOBOYHOMY rpaduxky, r/cm3;
V — ob6bem pactBopa npobni, cM>;
M — macca HaBecKd MPOOBI WAYM Macca HaBeCKH B COOTBETCTBYVIO-
[eH aJHKBOTHOW YacTH pactBopa mpoolsl, T.

34.2. PacxoxXieHus pe3yabTaToOB He JOJKHBI MpEeBbLIIATHL 3HAYE-
HUH, HPpUBEAeHHBIX B Ta0a. 4.

Tabnuya 4

AOCONOTHOS A0NYy CKaeMoe pacXoXjeHue, %

0
Maccopag 2018 gaamus, % pe3yabTaToB napad-

JenbRbIX CONp EﬂEHQHHﬁ pGSyﬂhTaTﬁB aHAJHU3

Or 0,010 10 0,025 BkI0OU 0,003 0,005
Cs 0,025 » 0,050 » 0,005 0,008
» 0,000 » 0100 » 0,008 0,010
vy 0,100 » 0,250 » 0,015 0,020
» 0,256 » 050 » (0,02 (0,03
»  0,59) » 1,00 » 0,04 0,05
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