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rOCYALAPCTBEHHEBN CTAHOAPT COKS3A cCCP

TANNUN

MeTon onpefeneHns Meau, Kaamus U LUMHKa rocT
22519.5-77

THALLIUM . Method for the determination
of copper, cadmium and /.ink

OKCTY 1709

[ata seexTws 01.01.78

HacToswwmid cTaHgapT yCTaHaBMBaeT Nonsporpadmyecknii MeTog onpeaeneHns meam (Mpu MaccoBoi
pone mean ot 0.000005 no 0,003 %), kagmus (Npu MaccoBoi gone kagmus ot 0,000005 fo 0.003 %) u
uMHka (Mpu MmaccoBoii gone uuHkKa ot 0,000005 go 0,003 %). B Tanum mapok TnOO, TnO u Tn! no
FOCT 18337.

MeTog ocHoBaH Ha oTgeneHumn Tams (111) skcTpakumein AnxnopanaTUIOBLIM 3(NPOM (XTOPEKCOM),
Tennypa (IV) MeTUAn306yTUIKETOHOM M3 PacTBOPOB GPOMMCTOBOAOPOAHON KMCNOTbl 3—4 Monb/gM' ©
nonsporpauryeckom onpeaeneHM Meaun, KagMus 1 LHKa na oHe, cofepxallieM aMMuak 1 Xn0pucTblii
aMMOHMIA, B NPUCYTCTBUM Cy/Nb(nTa HATPUS, B Npeaenax nonspusaumm pTyTHOrO KanatoLlero 3nekTposa
0T MuHYC 0.3 ,0 MHYC 1.6 B N0 OTHOLLEHWNIO K HACLILLLEHHOMY KasloMeNIbHOMY WU/IN BHYTPEHHEMY PTYTHOMY
3N1eKTpPofaM CpaBHEHUS.

(N3meHeHHas pegakums, M3am. Ne 2).

1 OBWWE TPEBOBAHNA

11 O6uwwe TpeboBaHMA K METOAY aHanusa v TpebosaHusa 6esonacHocT —no FOCT 22519.0.
(N3meHeHHaa pepakuus, M3m. J1é 3).

2. ATMAPATYPA, PEAKTVBbI N1 PACTBOPHI

Monsaporpag ocnuanorpamyecknii Mam nonaporpad nepemMeHHOro Toka n6oro Tuna.

Kucnota asoTHast no FOCT 4461 u pasz6asneHHas 1:1.

Kucnota conaHas no MOCT 3118 n pa3baBneHHas 2:1.

Kncnota 6pomuctoBogopogHas no MOCT 2062.

KucnoTa xnopHas. 57 %-Hblii pacteop (8.5 monib/gM’).

AMmmuak BogHbIi no FOCT 3760.

AMMOHUIA xnopucTbliA no FOCIT 3773.

Bbpom no MOCT 41009.

Megb no FOCT 859 mapku MOO.

HaTpuin cepHUCTOKMCABINA (CYyNbUT HaTpus).

Kagmuii no FOCT 1467, mapku KaO.

Ptyts no FOCT 4658.

LINHK MeTannnMyecknin rpaHyIMpoBaHHbIN.

CTaHfiapTHble pacTBOpbl Mefu.

PacTBOop A; roTOBAT crefyrowmmM o6pa3om: HaBecky Mean Maccoit 0,100 r pactsopstoT B 10 cm'
a30THOW KMCMOTbl U BbiNapuealoT gocyxa. MpuauBaroT 2 CM' COMSHOW KWUCNOTbl U CHOBA BbIMapuBaloT
pocyxa. MpunusaoT 50 cM' consHoli kucnoTbl. 200 cM' BOAbI, KOMYECTBEHHO NEPEBOAAT B MEPHYHO KONy
BMECTUMOCTbIO 1AM', pa36asisatoT O METKM BOAON W MepemMeLLmnBatoT.

lcm' pacteBopa A cogepxut 0,1 Mr meau.

MuLwmHe ofmumanbHoe MepeneyaTka BOCKpeLleHa

£> N3patenscTBo cTaHapTos, 1977
© UMK W3patensctso cTaHgapTos, 1998
MepeunsgaHne ¢ IsmMeHeHUAMM
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PactBop b; rotosAT cnegytowmm obpasom: 10 cm4 cTaHAapTHOro pactsopa J1 Meay nomewiaroT B
MepHYt0 Konby BmecTrMocTbio 100 cm3, npunvBatoT 10 cM3 CONAHOW KUCMOTbI, OXNAXAA0T, pa3baBnsioT
[0 MeTKV BOLOW W nepeMeLLmMBatoT.

1cm3 pacteopa b cogepxumt 0.01 Mr megum.

Pactsop B: rotosaT cregytowmm obpasom: | cM3 cTaHAapTHOro pactsopa A Mey MOMELLAloT B
MEepHYI0 K06y BMecTMOCTbIO 100 cm3, npunmBatoT 10 CM3 CONAHOM KMUCNOTbI, 25 M3 BOAbl, OXNKAA0T,
pa3baBnsAloT 40 METKW BOLOW W MepeMeLLMBatoT.

| cm3 pactBopa B cogepxut 0.001 mr meaw.

PacTBop B npuMeHAOT CBEXENPUroTOB/IEHHbIM.

CTaHfapTHble pacTBOpbl KaaMWUS.

PacTtBOp A; roToBAT cregytowmm o6pa3oM: HaBecky kagmusa maccoi 0.100 r pactBopstoT B 10 cm3
a30THOW KMCNOTbl, pasbaBneHHoN 1:1, n BbinapuBaloT gocyxa. [punvBatoT 2 cM3 CONAHOW KUCNOTbI, U
BbINAPMBAOT L0 BNaXHOro octatka. MpunueaioT 50 cm3 consHol Kucnotbl. 200 cM3 BOAbl, OXMXAAHOT,
KONMYECTBEHHO NEpPeBOAAT B MEPHYH Konby BMecTUMOCTbiO | AM3 pa36aBnsioT 4O MeTKW BOAOW W
nepemeLLnBaloT.

I cm3 pactBopa A cogepxut 0,1 Mr kagmus.

PactBop bB; rotoBaTt cnefytolwmm o6pasom: 10 cmM3 cTaHAapTHOro pacTteopa J1 kafgMus MnomMeLlaroT B
MepHYyt0 Konby BmecTMOCTbiO 100 cm3 npunmBatoT 10 cM3 CONAHOM KUCMOTbI, OXNaXAatoT, pa3baBnsioT
[0 METKV BOZOW U NepemMeLLnBatoT.

| cm3 pactBopa b cogepxut 0.01 Mr kagmus.

PacTtBOp B: roTtoBaT crnegytowmm 06pa3om: 1 cm3 cTaHAapTHOrO pacTBopa A Kagmusi NMOMeLaroT B
MepHyto Konby BmecTuMmocTbio 100 cm3, npuamnsatoT 10 cM3CONfHOW KUCNOTbI, 25 cM3 BOAbI, OX1aXKAAL0T,
pa3baBnaloT 40 METKW BOLOW W MepeMeLLmBatoT.

I cm3 pacteopa B cogepxut 0,001 Mr kagmus.

PacTBop B NpMMEHAIOT CBEXENPUIrOTOB/IEHHbLIM.

CTaHfapTHble pacTBOPbI LMHKa

PacTBOp A; roToBAT Cneaytowmm o6pa3om: Haeecky' MuHka Maccoit 0.100 r pacTteopsitoT B 50 cm3
CONAAHON KNCNoThbl, NpunnsatoT 200 M3 BOAbI, OXNTXAAIOT, KOMMYECTBEHHO NEPEBOAAT B MepHYH Konby
BMECTUMOCTbIO 1aM3, pa3tasnsatoT 40 METKM BOLON W NepemeLLMBaloT.

| cm3pacTteopa A cogepxut 0,1 Mr LuMHKa.

PacTtBop B; roTtoBaTt cnegytowmm o6pasom: 10 cM3 cTaHAApTHOrO pacTBopa A LMHKa NOMeLIalT B
MepHyto Konby BmecTMocTbio 100 cm3, npuamsatoT 10 CM3 CONSHOWM KUCMOTbI, OXNaXKAAI0T, pa3baBasoT
[0 MeTKVM BOLOW W NepemeLLnBatoT. PacTBOp MPUMEHSIOT CBEXENPUIroTOBNEHHbIM.

1cm3 pacteopa cogepxut 0,01 Mr umHKa.

[pagyvpoBOYHbIE PAcTBOPbI MeAU, KagMusa W UMHKa; TOTOBAT CrefylowymM o6pa3oM: K HaBeckam
Tanma maccoid 1,000 unm 5,000 r (cm. Tabn. 1), nepes pasnoXeHUEM WX B KUCIOTax, OTMepMBAlOT
MUKPONUNEeTKaMn CTaHAapTHble pacTBOPbl MeAu, Kagmua W LWMHKa W janee BedyT UX MOATOTOBKY, Kak
yKa3aHo B pasa. 3. PasbaBnieHne 06beMOB pacTBOPOB NPo6 € f06aBKaMU M KOHLEHTpauun B HUX [06aBOK
yKasaHbl B Tabn. 1.

Ta6nunua 1

[06aB/eHo CTaHIapTHOMO PacTBoU Maccosasi
: KOLLIKLLIDAMS!
[1063BKV B pacTopr
- . Ve Ko LpHKa Mpodb!, MI,
n | Ll %’ ) IS

_ . w3 M a8 M jg CYCI f]_ .

= ; -

s In os 1 ii s A
1 093B 5.000 s 025 0,00025 B 025 000025 & 025 0.0025 5 005 005 05
2 999995 5000 s 04 00004 B 04 00004 5 04 0,004 5 008 008 08
3 99.999 5.000 5 01 0001 8 025 0.00025 5 025 0.0025 5 02 005 05
4 99.999 5.000 B 02 0002 s 04 00004 5 04 0004 5 04 008 08
5 99.99 1.000 A 01 o001 5 03 0.003 5 05 0.005 0 1 03 05
6 99.99 1.000 A 02 0,02 5 05 0005 5 08 0.008 0 2 05 08
7 99.98 1000 A 01 001 A 01 001 A 01 001 20 05 05 05
8 99.98 1.000 A 02 002 A 02 002 A 02 002 20 1 1 1
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®oHoBbIN 3nekTponuT. B 1 gm5 pactBopa cogepxutcs 100 r xnopuctoro ammoHus v 100 cmj
aMmuaka.

B cnyyae nonsporpadmpoBaHHA Ha ocnunnorpaguyeckom nonsporpage 1am3 hOHOBOIO 31€KTPO-
NnTa JOoMmKeH copepxatb 20 cm3 pacTeopa enaTnHa. POHOBbLIV 3MEKTPOSIUT YCTOWUMB B TeYEHUE 7 AHEN.

Sup-p, P'-AMXN0PANITUNOBLIN (XOPEKC).

MeTunn306yTUIKETOH.

XenatuH nuuesoii no FOCT 11293. pactBop 20 r/gM3, CBEXENPUrOTOB/EHHbIN.

(N3meHeHHan pepakums. M3m. \e 2, 3).

3. NMPOBEAEHVE AHAJIN3A

3.1. B KOHMYeCKy KOnby BMeCTMMOCTbI0 100 CM3 MOMeLLAOT HaBecKy Tasma Maccoli 1,000 r (npm
maccoBoii gone tanama 99.98—99,99 %) wnm 5,000 r (npu maccosoii fone Tanama 99,999—99.9995 %),
MPUANBAIOT a30THYIO KUCMOTY, pa3baBneHHyto 1:1 (k HaBecke maccoii 1.000—2,000 r 4—6 cm3 K HaBecke
maccoii 5,000 r 8 cm3 B KOnby C KOHTPO/bHOW Mpoboii cOOTBETCTBEHHO —4. 6, 8 cM3), HaKpbIBalOT
4acoBbIM CTEK/IOM W PacTBOPAIOT MpU HarpesaHuW. CTekno ybupatoT 1 Npoby BbiNapusaroT A0 BAAXHOIO
ocTaTka. Ox/lakaalT 1 NpuaMBaloT K Npobe, cogepxkallein HaBecky 1,000 r —2 cm3 K npobam, cogepxa-
wym Haeecku 2,000 r n 5,000 r —cooTBeTcTBEHHO 5 1 10 cM3CONAHOW KMUCNOTLI U OCTOPOXXHO BbiMapw-
BAlOT 10 MONHOMO yAaNeHns OKCUAO0B a30Ta.

K ocTaTky mpuamBatoT pacTBop 6pomucToBofopofHoi kucnotel ¢ (HBr)=4 monb/gm3 (k npobe c
HaBecKoi maccoii 1,000—2.000 r 10—15 cm3 k npobe ¢ HaBeckoi Maccoii 5.000 r 20 cmJ. COOTBETCTBEHHO
0,51 | unn 3cm’ 6poma, HaKpbIBaKOT YacOMbIM CTEKIOM W OCTaBAAKOT A0 MOAHOr0 PacTBOPEHWs Tannus
Ha TensjoM MecTe Mpu MepuognYecKoM nepeMeLLnBaHuu.

PacTBop Npobbl (BblgeNsAOWMiA Napbl 6poma) Nocne OXNaXKAeHUS NepeBoAAT B [eNNTEIbHYIO BOPOHKY
BMeCTUMOCTbI0 120—150 cM3, npuamMBaroT K pacTBopaM, cofepXawym Hasecky npo6bl 1,000 r—20 cm3,
2,000 r— 30 cm3 K pacTBopy, cofepxaliemy Hasecky 5,000 r - 60 cm3 x/iopekca. 0NnoaoCHYB HM MpejBa-
puTeNbHO Konby, B KOTOPOM MPOBOAMNOCH Pa3foXeHWe, W 3IKCTParvpyroT Taaiuin npu MeLneHHOM
BCTPAXMBAHUM B TeyeHue 2 MuH. ocne pasgeneHus a3 opraHnyeckuin cnoii 0TbpackiBaloT, B AeNnTeNb-
HYI0 BOPOHKY MPWUAMBAKOT B COOTBETCTBMM C HaBeckoi npobbl 10; 20 unam 30 cm3 xnopekca, 1—2 Kanam
6poma 1 3KCTpakLWIo TaTAHA MOBTOPAIOT. [ocne c6poca BTOPON MOPLMM X/IOpeKca 3KCTPaKLWIo Tanms
MOBTOPAIOT eLle fiBa pasa.

BogHblii cnoii, nocne cbpoca Xx/nopekca, MepenvBaloT 4epe3 FOPJOBUHY B APYryH LenWTeNbHYHO
BOPOHKY, npubasnsioT 1—2 kaniu 6poma, 10 cm3 xsopekca. BCTPAXMBAIOT B TedeHue 2 MuH. [locne
TLWATENbHOTO0 OTAENEHUs X/IOpeKCa BOAHbINA COW CAMBAKOT Yepe3 FOpfioBUHY B CTakaH BMECTMMOCTbIO
50 cm3, BbiMapuBaldT Ao obbema 3—4 cM3, npunnealdT 1 CM3 XJIOPHOM KWUCMOTbl U BbIMapuBaOT [0
Bblf\e/IEHNS NapoB NOCNeAHENR, NPUAMBAOT | CM3a30THOW KMCNOTbI N MPOAO/MKAOT BbiNapyBaTb NOYTUIO
MOJIHOTO YAaNeHWs XNOPHON KUCMOTbI.

Mpy HannumMKU B TaNMK TeNypa. YTO YCTaHaLULIBAIOT MpefBapuTe/ibHO, Ta//IMA 3KCTParupyoT, Kak
yKasaHO [0 nepeBofa BOLHOIO CMos B [pYryrd0 BOPOHKY, HO BMeCTO Xnopekca npubasnsioT 15 cm3
MeTUNn306yTunkeToHa (6pom He fO6ABNAKOT) U 3KCTPArMpyrT Tennyp, UHANIA 1 OCTaTKW Taninsa B TeYeHue
| MMH. BOfHbIFA CNOI NOMeLLAKOT B CTakaH BMECTUMMOCTbO 50 CM3 1 [jiTee NOCTYNaKOT, KakK yKa3aHo BbiLLe.

K ocTaTky nocne BblinapuBaHus KACIOTbl NpuamBaloT 5—I10 v 20 cm3 (hoOHOBOr0 3/1eKTPOAnUTa (CM.
Tabn. 1), npmbaBnAlT Ha Kaxkgple 5 cM3 0kono 50 Mr cynbguTa HaTpusA, MepemeLLnBaloT U NpoBOAAT
nonsporpagupoBaHve Meau, KagMmus M LUHKA COOTBETCTBEHHO MpPW MOTeHUManax nukos MuHyc 0.52.
MuHyc 0,82 1 MuHyc 1,4 B N0 OTHOLIEHWNIO K HACBILLEHHOMY Ka/loMeNbHOMY 3/1eKTpoay. B aHatormyHbIxX
YCNIOBUSAX MONAPOrpaupytoT pacTBOp KOHTPOAbHOM Npobbl M rpagyvMpoBOYHbIE PacTBOPbI. 3HaueHue
BbICOTbl BO/IHbI KOHTPO/ILHOTO OMbITa BbIYMTAKOT M3 BbICOTbI MOJHLI NPOOLI 1 06pabaThiBal0T Pe3yNbTarhl
aHanm3a.

Ocuunnnorpaduyecknii nonsporpad NpPUMEHAIOT NpYU aHaXK3e Mean, KagMus 1 LMHKa B TaTium C
MaccoBoW foneit ero 99,98—99.99 %.

(N3meHeHHaa pegakums, M3m. Ne 2, 3).

4. OBPABOTKA PE3Y/IbTATOB
4.1. MaccoByto [0MH0 Mefun, KagMus UanM LMHKa (X) B NPOLEHTaX BbIYMCAAKT No dopmyne

I//,- 1 T 10000’

rae H — BbICOTa BOJHbI MeAU (KaAMWsi UM LMHKA) Mpy nonfsiporpadMpoBaHHH pacTBopa npo6bl, MM;
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/I, — BbICOTA BOMHbI MeAy (KagMWs WAM LUHKA) MpU MONApOTpaccMpoBaHUM pacTBopa Mpobbl co
CTaHAapTHoOW [06aBKONA, MM;
V — 06bem pacTBopa npobbl, cM3;
C — MaccoBas KOHLEHTpaLuua cTaHAapTHOW f06aBku Mean (KagMus Wian LUHKA) B rpafyvMpoBOYHOM
pacTBope, Mr/am3;
T —Macca HaBeCcKn Talnug, T.
(N3meHeHHas pepakums, U3m. Ne 2, 3).
4.2. AOBCONOTHbIE 3HAYEHWNSA PA3HOCTEN PesynbTaToB [BYX NapannefibHbix OnpeaeneHunii (nokasartesb
CXOAMMOCTW) W Pe3ynbTaToB [BYX aHanW30B (NokKasaTesb BOCMPOU3BOAMMOCTM) C AOBEPUTENbHON BEPOAT-
HOCTbIO P = 0,95 He AO/MKHbI NPEBbILWATL 3HAYEHWIA JONYCKAeMbIX PACXOXAEHWN, YKasaHHbIX B Tabn. 2.

Ta6nuuya 2
Jornyckaemoe pacxoxeHve naparyiebibX — JIoMyCcKaeMOoe PacxoXzieHIe pesyrivaton
Maccosas Jord Meow, Kaows OIPELereHN. % aHamvza. %

WV HUHKW, 1

Megb Kazvnit Ly Megb Kagvmit Lk

Cc 0,000005 0 0.000010 BKsIHOY. 0.000003 0.000003 - 0.000004 0.000004

Cu. 0.000010 « 0.000020 » 0.000005 0.000005 0.000005 0.000008 0.000008 0.000008
* 0.000020 » 0.000050 * 0.000010 0.000010  0.000010 0.000015 0.000015 0.000015
. 0.000050 s 0.000100 0.000030 0.000030 0.000030 0.000040 0.000040 0.000040
* 0.00010 . 000020 * 0.00005 0.00005 0.00005 0.00008 0,00008 0.00008
» 0.00020 . 0.00050 - 0.00010 0.00010 0.00010 0.00015 0.00015 0.00015
. 000050 . 0.00100 0.00030 0.00030 0.00030 0.00040 0.00040 0.00040
» 00010 » 00030 - 0.0005 0,0005 0.0005 0.0008 0.0008 0,0008

(N3meHeHHas pepakums, M3m. Ne 3).
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NMH®OPMALWVOHHbBIE AAHHbIE
1. PA3BPABOTAH 1 BHECEH MuHwncTepcTBOM LBeTHON MeTannypri CCCP
PA3PABOTYUKWN
A.lN. Cbiues, M.I'. Camun. B.U. NlbiceHko, V.A. PomaHeHko, B.A. KonecHnkosa
2. YTBEPXJEH W BBEAEH B,EI,EI7ICTBI/IE MocTaHoBneHWeM [TOCyaapCcTBEHHOrO KOMUTETA CTaHLAPTOB
Coseta MuHuctpos CCCP ot 10.05.77 1171
M3meHeHve Ne 3 npuHaTo MexxrocynapcTeeHHbIM COBETOM MO CTaHA4apTU3aLmMmn, MeTPONorv u ceptudm-

Kauuu (npoTtokon Ne 4 ot 21.10.93)

3a MpuHATYE NPOrosI0CcoBasIN:

HanmeHoBaHWe HaLWOHaNbHOTO opraHa

IUiiMtliioiumec rocyaapcTsa no cTaHaapT Halimm

Pecny6nuka ApmeHuns ApmroccTaHjapTt

Pecny6nuka Benopyccusa FoccTtaHaapT benopyccun

Pecny6nnka KasaxcTtaH FoccTtaHpapT Pecny6nnku KasaxcTaH

Pecny6nuka Monposa MonposacTaHpgapT

Poccuiickan ®epepauns FoccrtanpgapT Poccuun

Pecny6nnka TypkMeHnUcTaH MnaBHas rocygapcTBeHHas MHcnekuna TypKkMeHuUcTaHa
Pecny6nuka Y3bekucrtau Y3rocctaHpaapT

YKpanHa FoccTtaHpapT Y KpauHbl

3. BBEAEH BIEPBbIE

4. CCbIJTOYHbIE HOPMATUBHO-TEXHVUYECKWME JOKYMEHTbI

ObozHaueHve HT/, Ha b

prarplls s HOVE NyHKTa, MogyHKTa
FOCT 859-78 2
FOCT 1467-93 2
rOCT 2062-77 2
rOCT 311877 2
FOCT 3760-79 2
rOCT 3773-72 2
FOCT 4109-79 2
[OCT 4461-77 2
OCT 4658-73 2
FOCT 11293-89 2
OCT 18337-80 Bi

BOZHas YacTb
FOCT 22519.0-77 11

5. OrpaHnyeHne cpoka AeiicTBMA CHATO MO MPOToKony MexrocygapcteeHHoro Coseta Mo CTaHAapTusaLmu,
meTponorum un ceptugmkayum (MYC 2—93)

6. MEPEN3OAHWE (theBpanb 1998 T.) ¢ Mi3meHeHuamm \e 1, 2,3, yTBepKaeHHbIMM B siHBape 1983 1., MapTe
1987 r., HioHe 1996 1. (MYC 5-83, 6-87, 9-96)
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