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111.

Methods for determination of bismuth

OKCTY 1709

Hata pBenenns (01.01.80

Hacrosiimil ctanoapT ycTaHaBIMBaeT (hoToMeTprUYecKUM (IIpy MaccoBoH pone sucMyTa ot (0,002 no
0,1 %) 1 aToMHO-abGcopOLHOHHBI (IIpH MaccoBoi fose BucMyTa ot 3,01 no 0,1 %) Meronwl onpenecneHus
BHCMYTa B OJIOBE BCEX Mapox, KpoOME 0JIOBA BBICOKOM YHCTOTHI.

Cranpapt noaHocTbio coorBercrByeT CT COB 4807,

(A3menennas penaknus, Mam. Ne 2).

1. ObIIUE TPEBOBAHUA

1.1. Obume TpecboBanUsl K MeTodaM aHann3a U TpeboraHust 6e3omacHocT — 1o 'OCT 15483.0.
(U3menennas penakoys, Msm. Ne 1).

2. POTOMETPUYECKHUHN METO

2.1. CymmHocTr MeTOAA

MeTo OCHOBaH Ha PpaCTBOPEHHUH IpoObI B CMECH COSIHOM ¥ OPOMHCTOBOAOPOAHON KHC/IOT ¢ OPOMOM,
yaaJICHUH CJiIoBa B BHIE 6poMMIa B IIPUCYTCTBUH XJIOPHOM KMCIOTHE U U3BMEPEHHUH OIITHYECKOHN IJIOTHOCTH
KOMITJIEKCHOTO COCIMHECHHUSI BUCMyTa C TAOMOYEBUHOM TipM AJIMHE BOJHbBI 440 HM.

(U3menennan penaknus, Mam. Ne 2).

22. AnnapaTtTypa PpeaxKTHUMBB M pPacTBODPpHBHI

DoTO3NEKTPOKOJIOPHUMETP WIH CIIEKTpOodOTOMETP.

Kucnora conssinag no 'OCT 3118,

Kucnora opomucropogoponnast o 'OCT 2062,

bpoMm o I'OCT 4109.

CMech [UIsI pacTBOPEHMSI, CBEXEIIPUTOTORIEHHAN: 45 cM? colMaHoM KucnoThl, 45 cM3 OpoMHCTOBONO-
pomHo# xucaothl U 10 cM’ 6poma.

Kucnora xyopHas, pactBop ¢ MaccoBod anonet 70 %.

Kucnora azornas no 'OCT 4461, pazbasieHHas 1 : 1.

TuomMoueBuHa o 'OCT 6344, pactBop ¢ MaccoBol nonei 10 %.

BucMmyr Metarmmueckuii no F'OCT 10928.

CrannapTHpi¥ pactBop BHcMyTa: 0,1000 r MeTamnmudeckoro BUcMyTa pacTBopsioT B 30 cM’ a30THOM
KUCJIOTHI, pa3daBneHHou 1 : 1, ¥ HarpeBaloT 10 yiaJIeHUs OKMCIIOB a30Ta, OXJIaAXIaloT, NEPeBOASIT B MEPHYIO
ko6y BMecTuMocTeio 1000 cM?, comepxawyio 100 cM? pacTBopa a30THOM KMCJOTHLI, JOBOASAT O METKH
BOOCH U TIEpEMEILIHBAIOT.

1 cM? pactBopa conepxur 1 - 10—* r BucMyTA.

(UsMenennas pepaknus, Mam. Ne 1, 2, 3).

23. [lpoBencHue aHaaMu3a

2.3.1. B 3aBUCHMMOCTH OT coAepKaHHsI BUCMyTa HaBECKY OJIoBa Maccol B COOTBETCTBHH ¢ Taldn. 1
MOMELIAIOT B CTAKaH BMecTUMOCTBIO 250 cM?, npunuator 10 cM® cMeci sl pacTBOpeHHs, HAKPHIBAIOT

Nananpe ohuuuaibHoe ITepenevyaTka BocnpenieHa

»*
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ITepensnanve ¢ U3MeHEeHUSIMH
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YacOBBIM CTEKJIOM M OCTARISIOT Oe3 HarpeBaHusl OO PpacTBOpPeHHST HABECKU. 3areM 4YacoBOe CTEKIIO
O0OMBIBAIOT 2—3 ¢M3 COJISTHOM KMCIOTH!, IPWIMBAIOT 5 ¢M? XJIOpPHOM KHCJIOTH] ¥ BHIMAPHBAIOT 10 NOSBICHUS
GesIbIX TApPOB XJIOPHOM KHCHOTHL. PacTBop oXIaXnaioT, MPpWIMBAIOT 5 cM? cMecH )18 pacTBOPEHMS ¥ CHOBA
yrapuBaloT Ao nossieHus 6Genpix napoB. Ecau pacTsop MyTHBIM, TO 3Ty ONEpauMIO NOBTOPSIOT A0
NPOCBETIEHHS PACTBOPA, YTO YKA3hIBAeT HA TIOMHOTY OTTOHKM OJIOBA ¥ CYPLMBI.

Taboawmimma 1

Maccosas fons BUcMyTa, % | Macca HaBecKH, T
Ho 0,01 2
Ca. 0,01 » 0,05 ]
» 0105 » O} 10 0,5

Ox1aXIEHHBINA XJIOPHOKHUCILIN PacTBOpP NEPEeBOMAAT B MEPHYIO KOJIOY BMecTUMOCTBIO 50 ¢cM?, BIMBAIOT
TOYHO oTMepeHHBle 20 cM? pacTBOpa THOMOYEBUHDI, JOBOAST O METKM BOJOH M IlepeMelHBAIOT.

MamMepsior onTHYECKYlO IUIOTHOCThR pacTBopa npu AMMHEe BOJHBI 440 HM. PacTBOpoM cpaBHEHHS
CIIYKUT PACTBOP KOHTPOIBHOIO OITBITA.

Maccy BHCMyTa B pacTBOpe HAaXOIST IO IpaiyHpoBOYHOMY rpadukKy.

(U3menennan penakuua, Mam. Ne 1, 2).

2.3.2. J1ng NoCcTpocHMS TIpalyHpPOBOYHOIO rpachmka B CeMb M3 BOCBMM CTAKAHOB BMECTUMOCTBIO
50 cm? ormepsmor 0,4; 1,0; 2,0; 3,0; 4,0; 5,0 1 6,0 cM? crarpapTHOro pacTBopa BUCMYTa, YTO COOTBETCTBYET
0,04; 0,1; 0,2; 0,3; 0,4; 0,5 n 0,6 Mr BucMyTa. Bo Bce cTakaHbl IPWIMBAIOT IO 5 cM? XJIOpPHOM KMCJIOTHI U
HarpeBaloT 40 NOSBJICHUSA IapORB XJIOPHOH KHCA0TH. OX/TaXaecHHbIC paCTBOPHI [IEPECHOCAT B MEPHBIC KOJIObI
BMecTUMOCTBIO 50 cM?. T1pummBaror 20 cM? pacTBopa THOMOYEBHHEI, JOBOAAT BOINOU A0 METKU U riepeMe-
HMBaT. OIMMUYECKYIO TWIOTHOCTb HM3MEPHIOT, KakK ykKazaHo B n. 2.3.1. PacTBopoM cpaBHEHMS CIYXHT
PacTBOpP, HE COIepKallldd CTAaHJAPTHOrO pactBopa BHMCMYTa. Ilo MOny4eHHBIM 3HAYEHMAM OITHYECKOM
IUIOTHOCTH M COOTBETCTBYIOLIMM MM CONEPXAHHSIM BHCMYTa CTPOSIT I'palyMpOBOYHEIM rpadp UK.

(U3menenaan pepakoua, M3m. Ne 2).

24 ObpaboTKa pe3yJbLTaTORB

2.4.1. Maccosyio gosio BucMyTa (X) B IpoUEHTaX BLIYMMCAAIOT 110 (popMyie

¥ m, - 100

n

rae m, — Macca BUCMYyTa, HAMACHHAas 110 rpalyupoBOYHOMY rpapuKy, T,
m — Macca HaBeCKH 0N10Ba, T.

2.4.2. AbcomoTHble HONycKaeMble pacXoXAECHHsI pEe3yALTATOB Napa/UIe/IbHBIX oNpeacsicHUMN MpH
AOBepUTEIBHOM BeposATHOCTH P = 0,95 He NOJDKHBI NpeBbIlIaTh 3HAaYeHUU, YKa3aHHBIX B Tabs. 2.

Tadbanuua 2

MaccoBas 71071 BUCMYTa, % ' AGCQITIOTHOE HOITycKaeMoe pacxoxiaeHue, %
Or 0,002 mo 0,005 0,001
Ca. 0,005 » 0,01 0,002
» 0,01 » 0,02 0,003
» 0,02 » 0,05 (0,005
» 0,05 » 0,08 0,008
» (0,08 » 0] 0,010

(Mizmenennas pexaxuma, Fism. Ne 2).

3. ATOMHO-ABCOPBIIMOHHBIN METO/

3. CymuoOocTr MeT0OAa
MeTon OCHOBAH Ha PacTBOPEHUH TIpOOLI B CMECH (PTOPUCTOROIOPONHCH ¥ a30THOM KHCIIOT ¢ BOAON
H ASMEDEHHM aTOMHOM a0CcopOLMY BUCMYTA B TUIAMEHHM alCTUICH-BO3AVX NPU JUTAHE BOIMHBI 223,1 HM.
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32. AnnnapaTypa PpPeakKTHUBE M pacTBOPHM

CrieKTpoOMETp AaTOMHOC-a0COpPOIIMOHHLIN.

Craxkass! 13 GTOPOIUIACTA BMECTHMOCTHIO 50 cM?.

Kucaora azorHasg no [OCT 4461 u pazOapnensas 1 : 1.

Kucnora ¢dropucrosonoponHas 1mo I'OCT 10484.

Cwmech OJ1s1 pacTBOpeHHA. (PTOPHUCTOBOJOPOSHYIC M a30THYIO KHUCJIOTBI CMEUWIMBAIOT ¢ BOAOHM B
COOTHOUIEHUH 2 : 3 :5 coorBeTcTBeHHO. CMECH XpaHSIT B NOCYAe M3 TIOJIMITWICHA.

Onoso Beicoko# aucToThl 1o 'OCT 860.

Bucmyr o 1'OCT 10928.

PacTBOp BUCMYTAa CTAHAAPTHERINA, TOTOBAT, KAaK YKa3aHO B I1. 2.2.

3.1, 3.2. (Mamenenran penaxnusa, MaMm. Ne 2).

33. [IpoBeneHne aHaausa

3.3.1. HaBecky on0Ba Maccod ! r noMeuialor B cTakaH U3 gropoiiacta BMecTMMOcThio 50 ¢M’ M
MPWINBAIOT HeGonmpmMu nopimsiMu 10 cM? cMecH W1 pacTBOpeHUs, clels 34 TEM, YTOOBI peakiluis He
npoTekana oypHo. [1o OKOH4YaHMM pacTBOpPEHHSsI COAepXUMOE CTaKaHAa HArpeBaloT B TeueHue 1—2 MUH, He
[IOBOAS 1O KUTIEHUS, OXJIAXAAIOT, IIEPEUBAIOT B MEPHYIO KOOy BMecTUMOCTHIO 50 cM3, HOBOIAT BOHOH 10
METKH ¥ TIEpEeMEIIBaIOT.

UaMepsaroT aToMHYI0 a6copOLIMIO BUCMYTA B IUVIAMEHH alleTHISH-BO3OyX NPH IUTMHE BoIHBI 223,1 HM
Napayvie/IbHO ¢ PacTBOpaMM VIS NOCTPOCHUS IpalyMpPOBOYHOIO rpadpukKa M KOHTPOJBHOTO onbita. KOH-
LEeHTPALIHIO BUCMYTA B PAacTBOPE HAXOOAT MO IpalyUpPOBOYHOMY IpadHKYy.

3.3.2. ns1 nocTpoeHuUs rpayupoBOYHOIO rpapuka B ceMb CTaKaHOB U3 (PTOopoIUIacTa IMOMELIAIOT 10
1,0 r onoBa BBICOKOM YUCTOTHI, pacTBOpSIOT B 10 cM? cMecH 1 pacTBOpeH s, eI 3a TEM, YTOOBI peaxiiys
He nporekana 0ypHo. I1o OKOHYaHWH pacTBOpeHHS coAepKHMMoe CTaKaHa HarpeBalT B TeueHUe 1—2 MUH,
He JIOBOOST IO KMIIEHUS, U OXJIaXOaloT.

PacTBOpsI nepeHOCST B MEPHBIE KOIOB BMecTUMOCTRIO S0 ¢cM? ¥ B miecTh U3 HuX ot™Mepsor 1,0; 2,0;
4,0; 6,0; 8,0 m 10,0 cM? cTargapTHOIO pacTBOpa BUCMyTa, 4To cooTtBetcTByer 0,1; 0,2; 0,4; 0,6; 0,8 1 1,0 Mr
BHCMYTA. PACTBOPSBI NOBOAAT BOAOH 10 METKHM K NIepeMelIUBa0T. U3Meps1oT aTOMHYI0 aOCOpOLIHIO BUCMYTA,
KaK yKazaHo B 11. 3.3.1.

Ilo noyxydeHHBIM 3HAYEHHSIM ATOMHOM a0cOpOLHMH M COOTBETCTBYIOILIMM UM KOHIICHTPAlIMSIM BACMYTA
CTPOSIT TPaAyUPOBOYHBINA IpadHK.

3.3.1, 3.3.2. (M3MenenHas penakius, M3m. Ne 2).

3. ObpaboTKa pe3yabTaTORB

3.4.1. Maccosyo aoo BUcMyTa (X) B IIPOLIEHTAX BLIYMCISIIOT 110 GopMyie

(G- Cy)- V- 100

3

X

m

rne C; — KOHLEHTpauusl BUCMYTa, HalileHHasl 1o IpagyHpOoBOYHOMY rpadHKy, r/cMm?;

(, — KOHLeHTpaluus BUCMYTa B pACTBOpPE KOHTPOJIBLHOIO ONbITa, HAWIECHHAs 10 rpagyupoBOY-

HOMY rpaduKy, r/cm’

V — 061BeM (POTOMETPHPYEMOTO pacTBOPA, CM3;

m — Macca HaBeCKH OJIOBa, T.
(N3menennas penaxkuma, Mam. Ne 1, 2).
3.4.2. ADCOMIOTHBIE NONYCKacMbIe pACXOXACHHS pe3yabTaTOB Iapalic/IbHBIX OIpEdcCHUU IIpU

NOBEPHUTENPHOM BeposiTHocTH P = 0,95 He J10/LKHbBI NpeBbllIaTh 3HAYeHUM, YKa3aHHbBIX B Tab1. 2.

(U3Menennas pepaxuma, M3m. Ne 2).



C. 4 TOCT 15483.2—78

NHPOPMAIIHOHHbBIE JAHHDIE

1. PASPABOTAH U BHECEH Munncrepcersom userHoll metautyprun CCCP

PABPABOTHUN KU

B.C. Baes, T.I1. Anmanosa, I''M. Bnacosa, B.C. Memxkopa, JI.B. Mumenko, JI./l. Casunosa,
P.[1. Tpecnunkasn

2. YTBEPXKIEH W BBEAEH B JEVICTBUE Ilocranosiensnem I'ocynapcrBensore komurera CCCP no
craggapraM ot 13.12.78 Ne 3300

3. Cranaapr noasocteio coorsercreyer CT CHB 4807—84

4. BBAMEH I'OCT 15483.2—70
5. CCBbUTOYHbBIE HOPMATUBHO-TEXHHUYECKHUE JOKYMEHTbDI

[OCT 10484—78
['OCT 10928—%0
[OCT 15483.0—78

I
O6o3unauyenue HT/1, Ha KoTophi faHa CCbLIKA ! HoMep nyHkra
e —x >z s e N e == ='== e e e

[TOCT 860—75 3.2
[OCT 2002—77 2.2
[OCT 3118-=-77 2.2
['OCT 410979 2.2
[[OCT 4461—-77 2.2; 3.2
[OCT 6344—73 2.2

3.2

2.2;

I.1

6. Orpaaudenre cpoka AedcTBUA CHATO N0 nmpoTokoay Ne 4—93 MexrocynapersenHoro Cosera Ho cranjap-
TH3alOMH, MeTpoJiornd M cepTHdukamy (UYC 4—94)

7. IIEPEU3JJAHUE (ampens 1999 r.) ¢ UsmeHenmsamun Ne 1, 2, 3, yrBepxnendsiMa B aBrycte 1984 r.,
oktsope 1985 r., uione 1989 r. (MYC 12—84, 1—86, 10—89)



Penaxkrop JI.H. Haxumoea
TexHuyeckui pepakrop O.H. Baacosa
Koppekrop M. HA. Iepwuna
KoMneloTepHas Bepctrka C.B. Pabosoi

Man. . Ne 321007 or 10.08.95, Cnano B Habop 26.04.99. {loanucaHo B neyars 24.05.99, Yor.aed.. 0,93, Va.-usnJt. 0,44.
Tupax 131 3kx3. C 2893. 3ak. 442.

il sieslreinki . g S 5o kel

Sy . T—— L ]

HUIIK Hanarenberso cradgapros, 107076, Mocksa, Konoaesnsll nep., 14.
Ha6pano B M3naressctse Ha [T BM
Ouman UITK. Magarenberso cragnapros — THIL “MocKOBCKHM rneyatHUK’, Mocksa, JI4mnH nep., 6

Itp Ne 080102



