I'pynna B59

MEXTOCYJAAPCTBETHHTEB H CTAHJIAPT

KAIMUH rOCT

Meronpl onpejeieHHs CBHHNA 12072.10—79

Cadmium.
Methods of lead determination

OKCTY 1709

JlaTta sBenenns 01.12.80

Hacrosuuit craHmzapT ycTaHaBIMBaeT MOIPOTrpadUecKii METOA OIIPENESIEHUs CBUHLA B KaIMHU
(1ipu MaccoBoii gone cBuHLA ot 0,001 % mo 0,2 %) u aTOMHO-a6COPOLIMOHHBINA MeTOA (IIPY MACCOBOI I0JIe
cunia ot 0,005 % mo 0,2 %).

Cranpapt noiaHocTbio coorBeTcTByeT CT COB 916—78.

1. OBIIUE TPEBOBAHU

1.1. O6iue TpeGoBaHMSA K METOIAM aHaIM3a U TpeboBanua GesorracHocT — 1o [OCT 12072.0.
(Usmenennas penakuusi, Usm. Ne 2),

2. MMOJIIPOTPA®UYECKUI METO/T

2.1. CYymHocTh MeTOIA

Meron OCHOBaH Ha OTHEIEeHMY CBUHLIA Ha TMAPOKCUAE XKeje3a, YIAICHUH 0JI0Ba B BUJIE YETHIPEXOpO-
MHUCTOTO U ITOJIIporpah¥poBaHNM CBMHLA Ha POHE, comepKallleM COJITHYIO KUCTIOTY M XJIOPUCTBI HATPUI
TIPU TIOTEHITHAIIE TTOTYBOIHEI MUHYC 0,46 B IO OTHOIIEHMIO K HACHIIIEHHOMY KAJTOMEIBHOMY SJIEKTPOMY.

CBUHELl MOXET OBITH OIPEIeNIEH TakKe M3 pacTBOpa aHATIU3NPYEMOil IPOOHI KAAMUA ITOCIIE IKCTpa-
KumoHHOTO otaeneHusa Tawma mo TOCT 12072.1.

22. Atmmapartypa, MaTepualb U pPeaKTUBEH

Tonsiporpad ocrmuiorpadudyeckuil wim noxsgporpad IepeMeHHOTO TOKA ¢ IIPUHALIEXHOCTIMMU.

Kuciora asornas o T'OCT 4461, pas6asiaennas 1 : 2.

Kucnora consnasa o T'OCT 3118, paz6apinennas 1 : 1.

Kwucnora ackopbuHoBast.

Kucora 6pomucrosogoponHas o 'OCT 2062, pas6asienHan 1 : 1.

Ammuax BogHbli o T'OCT 3760 u pas6asieHHBIA 5 : 95.

Bomopomna nepexuch (mrepoxkcun) mo ITOCT 10929.

Tunpasun comsHokucisiit mo F'OCT 22159.

Kereso Tpexxiopucroe 6-u BomHoe 110 TOCT 4147, pactsop 20 1/mm3.

Harpuit xiopuctsiit o TOCT 4233 u pactsop 200 1/mv3.

HarpueBo-x1opuaHbiit (hOHOBEIL 2MEKTPOINT. B CKISHKY BMECTMMOCTBIO 1 am3 momemator 200 T
XITOPUCTOro HAaTpus, 10 I' COTTHOKUCIOTO THIPAsiHa, 5 M3 COTSHOM KUCITOTHI, TIPWIMBAIOT 0K0JIo 500 cM3
BOIIBI, IIEPEMEIIIBAIOT, JOTUBAIOT 40 06beMa | IM> BOZOM UM CHOBA IEPEMENIMBAIOT 0 IIOTHOTO PAaCcTBO-
PEHUS COJIEH.

Cauren o TOCT 22861.

CraHmapTHBIE PACTBOPBI CBUHLIA.

PacTtBOp A: HaBecKy MeJKO HapesaHHOro ¢cBUHNA Maccoit 0,250 r moMelanT B KOHUYECKYIO KOJIOY
BMeCTUMOCTBI0 250 cM3, mpwimBaoT 20 cM> a30THOM KUCIOTHL, pasGapieHHoit 1 : 2, HarpeBalmoT OO
DAaCTBOPEHNMS MeTajUla U BHIIAPMBAIOT Jocyxa. K ocTarky mpmwmBaioT 10 cM? comsHOl KHCTOTH M CHOBA

WUsznanue opunmanbHoe IlepeneuaTka Bocmpemena

*
60


http://www.mosexp.ru/proektnye_raboty.html

rocCT 12072.10—79 C. 2

BBITIAPUBAIOT AOCYXA. BblnagnBaHHe ¢ 10 cm3 comnaHoit kucnorsl mopropsioT. K ocrarky npuusaior 10 cm3
coysgHoit KucaoTel, 100 cM® pacTBopa XJIOPHCTOTO HATPHs, IEPEMENMBAIOT, HATPEBAIOT IO PACTBOPEHUA
OCTATKa, OXJIAXKAAIOT, KOJIMYECTBEHHO IIEPEBOIAT B MEPHYIO KOJIGY BMeCTUMOCTBIO 500 cM3, moimBaloT 10
METKU PacTBOPOM XJIIOPHCTOTO HATPHS W IIEPEeMEIINBAIOT.

1 cM3 pacrBopa A comepxwuT 0,5 MT CBUHLA.

PactBop B: B MepHyIo k0s16y BMecTMOCTBIO 250 cM3 orMepuBalor 50 cM3 pacTBopa A, JOJIMBAIOT [0
METKU PacTBOPOM XJIIOPHCTOTO HATPHS W IIEPEMEIINBAIOT.

1 cm3 pacrBopa B comepsxur 0,1 MT cBHHIIA.

I'panyrpoBoYHbBIE PACTBOPHI CBUHLIA (CITOCOG CPaBHUBAHUS; TOTOBSIT TOJIBKO HEOGXOMMMBIE): B IEBATH
U3 JecATH MepHBIX Konb BMmecTuMocThio 200 cM3 oTMepmBaloT coorserctBeHHO 1,0; 2,0; 5.0; 10,0 cm3
craHmaptHoro pactsopa b u 3,0; 4,0; 5,0; 6,0; 8,0 cM? cranmapTHOTO pacTBOpa A, HOMMBAIOT BCE KOJIBHI 10
METKHM HATPUEBO-XIOPWIHBIM (POHOBHIM 3JIEKTPOIUTOM M IIePEeMENIMBAIOT. PacTBOPHI comepXkaT COOTBET-
ctBenHo 0,5; 1,0; 2,5; 5,0; 7,5; 10,0; 12,5; 15,0 u 20,0 mr/am> cBuHna.

I'pagyrpoBouyHBIe pacTBOPHI CBUHIIA (CITOCO6 HT00OABKM CTAHIAPTHOIrO PACTBOPA): K JIBYM HABECKAM
KamMUs OTMEPUBAIOT COTTIACHO TaGi. 1 MUKpOTMIIETKAMM CTaHAAPTHHIN pacTBOp b u mamee Imoctymaor,
KaK yKaszaHo B IL. 2.3.

Ta6numma 1
Kon4ecrBo 106aBlIeHHOTO CTAHIAPTHOTO ) Maccoas
Mapka KaaMus Macca HaBecKH, T pacteopa B O?;g?é};“g:? " KOHIICHTPAITHS
3 “r ’ CBMHIIA, MT/IM3
M

Ka0A 1,000 0,5 0,05 50 1,0
Ka0A 1,000 1,0 0,10 50 2,0
Kn0 1,000 2,0 0,20 50 4,0
Kn0 1,000 3,0 0,30 50 6,0
Knl 1,000 3,0 0,30 50 6,0
Knl 1,000 5,0 0,50 50 10,0
KnlC 1,000 5,0 0,50 100 5,0
Km2C 1,000 10,0 1,0 100 10,0

2.3. IlpoBegeHue aHalu3a

Hagecky xagmus maccoit 1,000 T oMemaoT B KOHUYECKYI0 KOa6y BMecTUMOCThIo 100—250 cm3,
IpWIMBAaOT 15 cM3 a30THO# KUCIIOTH, pa3baBiieHHoit 1 : 1, HArPeBalOT IO TOJIHOTO PACTBOPEHUS MIPOGLI,
Pa36aBIsoT 10 o6beMa 50 cM3 BOOI, IIPIIMBAIOT 5 CM3 PacTBOpa XIOPHOTO XKejle3a, HArpeBaloT JIo
KUIIEHVS, TPWIMBAIOT AMMHAK O DPACTBOPEHMS TIAPOKCHIA KamMuA, elle JaloT u36eTox 10 cv3 u
OCTABJIIOT Ha TeTUIoi TumTe Ha 15—20 MuH. Ocafiok OTOWIBTPOBBIBAIOT Ha (DIIIBTP CpelHeil IUIOTHOCTH,
TIPOMBIBAIOT 3 pa3a TropdYvM aMMUMaKoM, paszbaBleHHBIM 5 : 95. Ocamgox CMBIBalOT BOmOil B KoJOy, B
KOTODOI1 IIPOBOMILIOCH OCAXIEHKE, IPIIIMBAIOT 10 cM3 COMAHOI KHCTOTHI, pa36aBieHHoii 1 : 1, Harpesaior,
HEHTPATN3YI0T aMMMAaKOM M JAIOT M36HITOK TocienHero 10 cM3. OcaoK ¢ pacTBOPOM BBLAEPXUBAIOT
15—20 MuH, oThWIBTPOBHIBAIOT HA TOT X€ (PUILTP, IIPOMBIBAIOT 5—6 pa3 ropsuYuM pacTBOPOM aMMUAKa,
pas6aBieHHBIM S : 95, 1 1 pa3 ropaueit Bomoil.

Ocaox TMAPOKCHIA Xejle3a CO CBHHIIOM CMBIBAalOT ¢ pa3BepHyToro ¢huwibTpa B Koiby, B KOTOPOit
HPOBOMIWIOCH ocaxeHue 20 cM3 GpOMUCTOBOTOPOIHOI KUCTIOTHI, pa3baieHHoit 1 : 1, mocse yero GpuisTp
2 pasa IIpPOMBIBAIOT ropsAYeil Bomoii. PacTBop BeHIapMBalOT Hocyxa. K ocTtaTky mpuIMBaioT 5 cM3 consHOI
KUCJIOTBI, 5 KaIleJIb MepOKCHIa BOMOPOAAa M CHOBA BHIIIAPUBAIOT JOCYXA.

K ocrarky npwmsator 15—20 cm3 HaTtpueBo-xiopumHoro ¢oHa, KUIATAT | MUH, OXJIaXHaloT,
KOJIMYECTBEHHO TIEPEBOIAT B MEPHYIO Kosby 50 cM3 (MaccoBad doig ceuHIa oT 0,002 % mo 0,1 %) wm
100 cm3 (MaccoBas monst csuHIA cB. 0,1 %), mpubasiaioT 20 Mr acKOpGMHOBOI KUCIIOTHI, pa3baBIsIOT 0
MeTKHM (JOHOM U IepeMeIMBAIOT.

PacTBOp 3a/1MBAIOT B /EKTPOIM3EP U IIPOBOIST IOJSIpOrpadpoBaHue CBUMHLA ITPY [TOTEHLIMAIIE MUHYC
0,46 B 10 OTHOIIEHMIO K HACBHIIEHHOMY KAJIOMEIBHOMY 3JIEKTPOLY. B aHATOIMYHBIX YCIOBUSX IPOBOMAT
nossiporpadUpoBaHNe CBUHLA B TPAlyMPOBOYHEIX PACTBOPAX M B COOTBETCTBYIOLLIMX KOHTPOJIBHBIX OIIBITAX.

IIpu pacdere comepXaHMS CBUHIIA CIIOCOOOM CpPaBHEHUSA C TIpagyMPOBOYHBIMM PacTBOpAMU W3
3HAYeHUS BBICOTHI BOJHBI AHAJIM3UPYEMOM IIPOGHI BHIYUTAIOT BHICOTY BOJTHBI KOHTPOJIBHOTO OITBITA.

2.1—2.3. (U3menennas penaknus, Uszm. Ne 3).
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C. 3 TOCT 12072.10—79
3. ATOMHO-ABCOPBIIMOHHBII METO[I

3.1. CymHOCTL MeTOIA

MeTon ocHOBaH Ha U3MePEeHUHN MOTJIONIeHUS aHATUTUIECKOM TMHUYM CBUHIIA MIPU JUTMHE BOJIHBI 283,3
win 217,0 HM ¢ BBeIEHUEM PacTBOPOB aHAIM3UPYEMBIX ITPO0 M IPaZyMpPOBOYHEBIX PACTBOPOB B BO3IYIIHO-
areTwieHOBoe IuTaMs. HaBecKu KaaMus IIpeaBapUTEILHO IIEPEBOIAT B PACTBOP KMCIOTHBIM Pa3IOKEHUEM.

32. AnmapaTtypa, MaTepualbl U PEeaKTUBE

ATOMHO-a6COPOILIMOHHBIN CIIEKTPOGOTOMETD 000 MAPKKM ¢ UCTOYHUKOM M3JIyUeHUS IS CBUHIIA.

Bosmyx, cxatbiit mox gasiaenueMm 2 - 105 — 6 - 105 ITa (2—6 atm).

AueTtwieH B OaJUIOHE.

Kucnora azorraa o TOCT 11125, pas6asnennas 1 :2; 1 : 1 u pacrsop 2 moib/mv>.

Caunenr mo TOCT 22861.

CraHgapTHBIE PACTBOPHI CBUHIIA.

PactBop A: HaBecKy cBuHIIa Maccoi 0,500 I TOMeLIaoT B CTakaH BMECTUMOCTBIO 500 ¢M3, IIpuiinBaior
25 cM? a30THOI KMCIIOTHL, pa3baBiIeHHol 1 : 2, HATPEBAIOT JO PACTBOPEHNSA METAIUIA U YIAIEHNA OKCUIOB
asora, npwmBaioT 100 cM? BOIbI, ITEPEMEITNBAIOT, HATPEBAIOT A0 IOJHOTO PACTBOPEHUS COJIM CBUHIIA,
OXJIAXIAIOT, KOJIMYECTBEHHO IIEPEBOMAT B MEPHYIO KOJIOY BMeCTUMOCTHIO 500 M3, HOIMBAIOT A0 METKU
BOZOI U ITepeMeIBaloT.

1 cM3 pacTBOpa A comepxur 1 Mr cBMHIIA.

PactBop B: 25 cM3 pactBOpa A ITOMENIAIOT B MEPHYIO KOJIOY BMECTUMOCTBIO 250 cM3, HOMUBAOT 10
METKHM BOIOM M IIEPEMEIINBAIOT.

1 cm3 pactBopa B comepxur 0,1 Mr cBuHIIA.

Kamvuit mo TOCT 1467 wm T'OCT 22860, comepxaiuii cBuHIa He Gomee 5 - 10—4 %, pacTtBOp
100 r/mv3; 100 T XanMus B BUAE KYCOUYKOB WA CTPYXKKU pacTBopsAioT B 200—250 cM? a30THON KUCIOTHL.
Kucory nmpuwimBaiorT MemIeHHO HeGonpmumMy mopuuaMu (mpuMepHo 1o 10 ev3). Ecim mpu mo6apieHuu
OUEPETHON ITOPIIMY KMCIOTEI PeaKIMI UIET 3aMEUIEHHO, CIMBAIOT 00pa30BaBIIMICA PacTBOP a30THOKMC-
JIOTO KamMUS B IPYTYIO KOJIGY UM IIPOIOIKAIOT pasiokeHUe. 3aTeM OOBbeAUHIOT BECh PACTBOD, KUIIATAT A0
yIaneHus OKCUIOB a30Ta, pa3bGaBisgioT BOHOM, IEPEBOMAT B MEPHYIO KOJIOy BMecTmMOCTBIO 1000 cM3 M
TIepEMEIINBAIOT.

33. lIpoBegeHue aHalu3a

Hasecky xanmua maccoit 1,000—5,000 T moMelaloT B KOHNYECKYIO KOJIG6Y BMECTUMOCTBIO 250 cM3,
IpwnBaioT 15—25 cM? a30THOM KMCIOTHI, pasbasineHHo# 1 : 1, HarpeBalOT M0 PACTBOPEHMA METAUIA U
yHaleHna OKCUAOB a3ora. IIpwmsaior 20—25 ¢M? BObI, IIEPEMEINMBAIOT, OXJIAXKIAIOT, KOJIMYECTBEHHO
IIEPEHOCAT B MEPHYIO KOOy BMecTMMOCTBI0 100 cM3, JOIMBAaOT A0 METKM BOHOM M II€PEMELUMBAIOT.
PacTtBOpHI TIpOGHT U TPagyMPOBOYHEIE PACTBOPHI BBOIAT B BO3MYIIHO-AIETIVIEHOBOE IUIAMS M U3MEPAIOT
TOIJIOIIEHNE ONHOM M3 aHAIMTHYECKUX JTUHWA cBuHIa 283,3 wm 217,0 aM o TOCT 12072.0.

IIpu HEOGXOMMMOCTH B PACTBOPE AHAIIM3UPYEMOI IIPOOBI MOT'YT OBITH OIIPEAE/ICHBI TAKXKE COAEPXKAHUS
TAJUIMA, XeJle3a, M, IIMHKA ¥ HUKEIA.

3.4. Jlna mocTpoeHU TPayipOBOYHOIO IrpadrKa roTOBAT IBE CEPUM I'PATyHPOBOYHBIX PaCTBOPOB.

1 cepust: B IeCSTh U3 OMMHHAAIATY KOG BMecTuMocThio 100 cM? ormepusaror 2,0; 4,0; 6,0; 8,0; 10,0;
12,0; 14,0; 16,0; 18.0; 20,0 cM3 cranmaptHOro pacrsopa b (aro coorsercrsyer 2,0; 4,0; 6,0; 8,0; 10,0; 12.0;
14,0; 16,0; 18,0 1 20,0 MT/mM>3 CBMHIA), B KAXIYIO M3 KOJI6 IIpIumBaioT 10 cM3 pacTBOpa a30THOI KHUCIIOTEL
2 MoIb/IM3, JOIMBAIOT O METKU BOJOM U IepeMenmBaloT. OCHOBOI 3TUX PacTBOPOB CIYXUT BOJA.

11 cepus: B 4eTBIpE U3 IATH MEPHBIX K0JI6 BMecTUMOCThIO 100 cM3 ormepusaror 2,0; 4,0; 6,0 u 8,0 cm3
craugapTHoro pacrtsopa b (uro coorsercrsyer 2,0; 4,0; 6,0 u 8,0 Mr/omM3 cBMHIIA), B KaXIYIO M3 KOJIO
npwmBaioT 10 cM3 pacTBOpa a30THOM KHMCITOTHI, 2 MoIb/aM3, 50 cM3 pacTBopa kagmus 100 r/nM3, nonmsaror
JI0 METKH BOOH M TepeMelmBaioT. OCHOBOM 3TUX IPaXyMPOBOYHBIX PACTBOPOB CIIYKUT PACTBODP KaIMUSL.

ITo rpamympoBOYHBIM pacTBOpaM | cepmm M3MEpSIOT PacTBOPH M3 HaBeckw Maccoit 1,0—2,5 r, 11
cepus TPagyMpPOBOYHBIX PACTBOPOB CIYXUT JUIS aHAM3a pacTBOPOB M3 HaBecku Maccoit S r. Ilpu
OIIPENEIEHUY U3 OJHOTO PACTBOPA XeJle3a, IIMHKA, TAJUIUA, MEAW U HUKES B KAXKAYIO U3 YKA3aHHBIX BBIIIIE
KOJIO OITHOM M3 CEPHMIi IPpalyMPOBOYHBIX PACTBOPOB JOOABIIAIOT TAKHME KOJIMUECTBA CTAHAAPTHBHIX PACTBOPOB
2JIEMEHTOB, KOTOPBIE OBl COOTBETCTBOBAIM KOHIIEHTPAIIMSAM X B IPalyMPOBOYHBLIX PAaCTBOpAX.

3.2—3.4. (M3menennaa pexakmusa, Usm. Ne 1, 3).
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rocCr 12072.10—-79 C. 4
4. OBPABOTKA PE3YJIbTATOB

4.1. MaccoByro momto cBuHIA (X), %, Tipu ToasAporpadUueckoM OIPENEIeHUN BBIYUCIAIOT 10
dopmyne
H.V.C

h -m -10000°
rme H — BBICOTA BOJHBI CBUHIIA aHAIU3MPYEMOTO pacTBOpA IIPOOBI, MM;

V — 06beM MepHOU KOIOBI, cM3;

C — MaccoBad KOHLIEHTpALMA CBUHIIA B IPaAyVPOBOYHOM PACTBODE, MI/IM>;

h — BBICOTA BOJTHBI CBMHIIA TPAIYUPOBOYHOTO PAcTBOPA, MM;

m — Macca HaBeCKH, T.

(Asmenennas penakous, Wsm. Ne 3).
4.2. Maccosywo nomo cBuHLA (X), %, TIpu aTOMHO-a0COPOIIMOHHOM OIPEAETIEHUM BBUUCIAIOT 110
dopmyiie

X=

(C, —Cy) ¥V
m - 10000 ’
rme C; — MaccoBas KOHLIEHTPALMS CBUHIIA B aHAIM3UPYEMOM DPAacTBOpe, Mr/oM>;
C, — MaccoBas KOHIIEHTPAIMA CBUHIIA B PACTBOPE KOHTPOIBHOTO OIIBITA, MT/IM?;
V — 06beM MepHOI KOJIGLI, CM3;
m — Macca HaBeCKH, T.
(U3menennan penaknus, Mam. Ne 1, 3).
4.3. AGCOIIOTHBIE HOITyCKaeMble PACXOXIEHUS PE3YJIBTATOB ITapaUie/IbHBIX ONPENCIICHUNA U PE3YIlb-
TATOB aHA/IM3a He JOJDKHBI IIPEBBIIIATh 3HAUYCHUI, IPUBEICHHBIX B Ta6. 2.

X:

Tabnuma 2
Maccosas Tons cEuHIE, % Jormyckaemoe PACXOXIICHHUE HorycKkaeMoe pacXoXICHUE PE3YNBTATOB
TIApATUICTHHBIX OTIPEACICHI, % aHanusa, %

Ot 0,0010 10 0,0040 BKITIOU. 0,0005 0,0006

Cs. 0,0040 » 0,0100 » 0,0015 0,0020

» 0,010 » 0,030 » 0,003 0,004

» 0,030 » 0,100 » 0,005 0,006

» 0,10 » 0,20 » 0,01 0,02

(A3menennas pegakuusa, Usm. Ne 3).
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C. 5TOCT 12072.10—79
NHO®OPMAIINOHHBIE JAHHBIE
1. PABPABOTAH 1 BHECEH Munncrepcrsom usetnoii meratyprun CCCP

2. YTBEPX/IEH " BBEJEH B JENCTBUE ITocranosiennem 'ocyaapersennoro komurera CCCP mo
crangapram ot 27.08.79 Ne 3230

3. Crannpapr noanocreio coorsercteyer CT COB 916—78
4. BBEJIEH BIIEPBBIE
5. CCBUIOYHBIE HOPMATUBHO-TEXHUYECKHUE JOKYMEHTbI

OﬁosHaqf:an HTI, Howmep mysxra O603Ha‘{u€HI/IC HT, Homep myskra

Ha KOTODBIH JIaHa CChUIKA Ha KOTODBIH TaHa CChUIKA

T'OCT 1467—93 3.2 TI'OCT 10929—76 2.2

T'OCT 2062—77 2.2 T'OCT 11125—84 3.2

T'OCT 3118—77 2.2 T'OCT 12072.0—79 1.1, 3.3
T'OCT 3760—79 2.2 I'OCT 12072.1—79 2.1

T'OCT 4147—74 2.2 I'OCT 22159—-76 22

T'OCT 4233—77 2.2 TI'OCT 22860—93 3.2

T'OCT 4461—77 2.2 I'OCT 22861—93 2.2,3.2

6. Orpannyenne cpoka JAeiicTBUSA CHATO mo NpoTokody Ne 5—94 MexrocynapcreenHoro Cosera mo
cranzaprusanuu, Merpojorun u ceprupukamm (MYC 11-12—94)

7. USJAHUE ¢ Uzmenenussimu Ne 1, 2, 3, yrsepxknennsiMu B espane 1981 r., asrycre 1984 r., uroie
1990 r. (UYC 5—81, 12—84, 11-90)
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