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1.

Methods for determination of bismuth

OKCTY 1709

Marta seenenna 01.01.80

Hacrosmuii cranmapr yeranaBmBaeT doToMeTpiudecKuii (TIpH MaccoBoi Aose BrucMyTa oT 0,002 mo
0,1 %) 1 aToMHO-aGCcOPOITMOHHRI (MPH Maccoroil Aone pucMyTa oT 0,01 10 0,1 %) MeTOMH OTpeeNeHUs
BHCMYTA B OJIOBE BCEX MAapOK, KPOME 0JIOBA BRICOKOH YHCTOTHL.

CTaHIApT NOMHOCTRIO cooTBeTcTBYeT CT CHB 4807,

(U3menennas penagmmsa, Ham. Ne 2),

1. OBIIHUE TPEBOBAHHA

1.1. O6iue Tpe®GoBaHUA K MeTOTAM aHalH3a H TpebopaHua GesomacHocTi — 1o T'OCT 15483.0.
(Msmenennan penagmusa, Msm. Ne 1).

2. ®OTOMETPHYIECKHUHI METO/I

21. CYmHoCcTsr METO/TA

MeTomx ocHOBAaH HA PACTBOPEHIH IIPOOKI B CMECH COISTHON H OPOMHACTOBOIOPOTHOMN KHCIIOT ¢ OPOMOM,
yIaJNcHHH OJI0BA B BHAC OpOMEITA B MPHCYTCTBHH XJIOPHOM KUCIIOTH M H3MCPCHHH ONTHYCCKOH INIOTHOCTH
KOMIUICKCHOTO COCIMHCHHS BHCMYTA ¢ THOMOYCBHHOM IIPH JIHHE BOMHH 440 HM.

(U3menennas penagmmsa, Ham. Ne 2),

22. AnmapaTypa, peaKTHBH H pacTBOpPH

DoTONCKTPOKOIOPHMETP HIH CIIEKTPOPOTOMETP.

Kiucnora comgrag mo TOCT 3118.

Kucnora 6pomuctopomopogHan mo TOCT 2062.

Bpom o TOCT 4109.

CMech I pacTBOPEHHNS, CBEXENPHIOTOBICHHAL: 45 cM® coMgHOl KMCnoTH, 45 cM? GpOMHCTOBOIO-
ponHo# KHcaoTH B 10 cM? Gpoma.

Kucnora xmopHag, pacTBop ¢ MaccoBoil goneit 70 %.

Kucnora aszornasg o I'OCT 4461, pazbasnennas 1 : 1.

Tuomouesnna o I'OCT 6344, pactBop ¢ Maccopoil goneit 10 %.

BuemyT merammaecknii mo I'OCT 10928,

CTaHgapTHHIA pacTBop BrcMyTa: 0,1000 T MeTannuuecKoTo BHCMYTA pacTBOpAoT B 30 ¢M> azoTHOM
KHCIIOTH, pa30aBICHHOM 1 : 1, M HAarpeBamoT A0 yIAICHHA OKHCIIOB a30Ta, OXIAXIAIOT, IICPSBOIAT B MCPHYIO
KoJI0y BMecTHMOCTEIO 1000 cm?, comepxamyio 100 ¢m? pacTBopa a30THOR KHCIIOTH, JOBOXAT JO METKH
BOAOI1 H IEPeMEIINBAIOT.

1 cm3 pactBopa comepxur 1 - 10— r BucMyTA.

(Mzmenennasa penaknas, Mam. Ne 1, 2, 3).

23. IlpoBedeHHe aHAaAalHU3a

2.3.1. B 3aBHCHMOCTH OT COASPXKAHHSA BHCMYTA HABECKY OJI0BA MACCOH B COOTBETCTBHHM ¢ Tadxd. 1
HMOMEINAKT B CTAKAH BMeCTHMOCTBIO 230 ¢, npwimsator 10 ca® cMecu A1l pacTBOpeHNH, HAKPHIBAIOT

HM3nanme oumuarsHoe ITepeneyaTka BocnpenieHa
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YacOBLIM CTEKIOM M OCTABIAIOT Oe3 HArpeBaHHd A0 PACTBOPECHHHA HABSCKH. 3areM YacoBOE CTEKIIO
OOMBIBAIOT 2—3 cM® congHoil KHCTOTH, MPHIHBAIOT 5 cM? XIOpHOI KHCIOTH 1 BHITIAPHUBAIOT A0 MOIBICHNA
OeJIbIX IAPOB XIOPHOH KHCIOTH. PacTBop 0xXaxaalor, MPpHIMBAIOT 5 ¢M° CMECH IS pACTBOPEHHS H CHOBA
VIApUBAIOT A0 IIOABIcHHS GelbIX IIapoB. EclId pacTBOp MYTHEIA, TO BTy OIEpallHid ITOBTOPSIOT IO
MPOCBETIEHNI PACTBOPA, ITO YKASHBAET HA MOTHOTY OTTOHKH ONOBA 1 CYPhMEIL

Taonumuma 1

MaccoBas 1ot BucMyTa, % Macca HaBeck, T
Ho 0,01 2
Ce. 0,0l » 0,05 1
» 0,05» 0,10 0,5

OXIaXIeHALI XITOPHOKHACIEBIN pacTBOP TIEPEBONIAT B MEPHVIO KONOY BMECTHMOCTRIO 30 cM’, BIHBAOT
TOYHO OoTMepeHHEBIe 20 cM? pacTBopa THOMOYEBHHEI, JOBOAT 10 METKH BOAOH H MepeMeITHBAIOT.

Hi3MepsaioT ONTHYECKYIO IUIOTHOCTL pacTBOpa HIpH JMHe BOJMHBI 440 HM. PacTBOpoM cpaBHEHHSA
CIIYKHT PACTBOP KOHTPOJIBHOTO OILITA.

Maccy BucMyTa B pacTBOPE HAXOOAT IO I'PaTyHPOBOYHOMY IpadHKY.

(Msmenennana penakmma, Mam. Ne 1, 2).

2.3.2. Jng HocTpocHUsS IpalyHpOBOYHOIO rpauka B c¢eMb H3 BOCBMH CTAKAHOB BMECTHMOCTBIO
50 em3 orMepsiror 0,4; 1,0; 2,0; 3,0; 4,0; 5,0 1 6,0 cM3 cTaHZAPTHOTO PACTBOPA BHCMYTA, YTO COOTBETCTBYET
0,04; 0,1; 0,2; 0,3; 0,4; 0,5 1 0,6 Mr BHUCMYTa. Bo Bce CTAKAHEI NIPIIHBAIOT 10 5 ¢M° XIOPHOI KHCIIOTH H
HATPEBAIOT T0 IIOIBICHHS IAapOB XIOPHOM KHCIOTH. OXITaXIeHHEBIE PACTBOPH HEPEHOCIT B MEPHEIE KOJNOH
BMecTHMOCTEIO 50 cy?. IlpmimbBaror 20 ¢M® pacTBOpa THOMOYEBHHEL, JOBOIAT BOLOM MO METKH U MEPEMe-
mmBapoT. ONTHIECKYID IDIOTHOCTh H3MEPSAIOT, KaK VKazaHo B IL 2.3.1. PacTBopoM cpaBHEHHS CIIYXHT
pacTBOp, HE COASPKAIIHIT CTAHTAPTHOTO pacTBopa BHcMYTa. Ilo IMONYYCHHBIM 3HAYCHHAM ONTHYCCKOI
IDIOTHOCTH M COOTBETCTBYIOIINM UM CONECPXKAHHAM BHCMYTA CTPOLT IPATYHPOBOUHEIN Ipaduk.

(U3menennas penagmmsa, Ham. Ne 2),

24. O6paboTKa pe3yYyILTAaTOB

2.4.1. Maccobywo gono BUCMyTa (X) B IPOLIEHTAX BEIMUCIAIOT 1o Gopmyie

.- 100
X=—1—
i
Iae M, — Macca BUCMYTA, HalileHHAd 10 IPamyHpoBOYHOMY TpadHKy, T;
M — Macca HaBeCKH OJ0BA, T.
2.4.2. AGCOMOTHBIE JOMYCKaeMble PACXOXICHUS PesylIbTaTOB MAPATICTHHBIX OMpPEAeTeHi TIpH
JOBCPHATETRHON BepodarHOcTH P = 0,95 He JOMXKHBI TIPEBHIIATE 3HATCHITH, YKA3AHHEIX B TA01I. 2.

Taonuma 2

Maccopad goasa BUcMyTa, % ABCOMOTHOE JOIYCKAEMOE pacxoxaeHie, %
Or 0,002 no 0,005 0,001
Cg. 0,005 » 0,01 0,002
» 0,01 » 0,02 0,003
» 0,02 » 003 0,005
» 0,05 » 008 0,008
» 0,08 » 01 0,010

(Msmenennan penagumusa, Msm. Ne 2).

3. ATOMHO-AFCOPBIITHOHHBIN METO/I

31. CymHOCTb METOOA
MeTom ocHOBAH HA PAacTBOPEHHI IIPOOKL B cMecH (PTOPUCTOBOTOPOTHON M a30THOM KHCIOT ¢ BOIOM
U U3MCPEHHH aTOMHOMN adcopOuiy BUCMYTA B IIIIAMEHH ALCTHICH-BO3AYX IIPH IIMHE BOJIHEL 223,1 HM.



32. AnmapaTtypa, peakKTHBH H pPacTBOPH

CIeKTpOMeTpP aTOMHO-aGCcOopOITHOHHEIN.

CTakaHBl 13 (PTOPOTIIACTA BMECTHMOCTRIO 50 oM>.

Kucnora azornas mo T'OCT 4461 u pasbapnennas 1 : 1.

Kiucnora ¢ropucrosogopomras mo I'OCT 10484,

Cwech Omga pacTBOpeHHA: (DTOPHCTOBOAOPOIHYI0O W A30THYIO KHUCIOTH CMEUIMBAIOT C BOAOI B
COOTHOINIEHUH 2 : 3 :5 cOoOTBeTCTBeHHO. CMeCh XPaHIT B MOCYAE U3 TMTOTHITHICHA.

OnoBo BrIcoKol gucToTH mo I'OCT 860.

Bucmyt mo TOCT 10928.

PacTBOp BUCMYTA CTAHOAPTHEIA; TOTOBAT, KAK YKA3AHO B 1. 2.2,

3.1, 3.2. (M3MeHennas penagumus, Msm. Ne 2),

33. IlpoBeageHHUe aHaATH3a

3.3.1. Hasecky omoBa Maccoil | T MOMEIAIT B cTakaH M3 (GTOPOIIACTA BMECTUMOCTRIO 30 cM® U
MPUIMBAKT HeGOMBIIHMH MOPIHIMI 10 cM? cMeCH IS pACTBOPEHNS, CIEAd 332 TeM, YTOOKI peakilnd He
npotekana 0ypHo. Ilo OKOHYaHUM pacTBOPECHHS CONCPXKMMOC CTAKAHA HATPSBAIOT B TcYcHUAC 1—2 MUH, He
JOBONA JI0 KUIIEHHS, OXJIAXIAIOT, IIEPEIUBAIOT B MEPHYIO KOIOY BMECTHMOCTBIO 50 cM?, moBomaT Bomoii 10
METKH U NepeMEIIHBAIOT.

H3MepgioT aTOMHYIO A0cOpOILHI0 BICMYTA B INIAMEHH aIfeTHIIEH-BO3TYX MPH TIUHE BOTHE 223,1 HM
MApAaIVIeJIBHO ¢ pacTBOpaMy DI MOCTPOCHHUS TPagyHpPOBOYHOIO rpapika W KOHTPONBHOTO OnbiTa. KoH-
TIEHTPATIHIO BUCMYTA B PACTBOPE HAXOMAT TIO TPATYUPOBOUYHOMY Tpaduky.

3.3.2. Jng mocTpoeHHA rpaglyHpOBOTHOTO IpadHKa B ceMb CTAKAHOB U3 (PTOPOIIIACTA TOMEIAIOT IO
1,0 r 0110Ba BHICOKOI YHCTOTHI, pAacTBOPAIOT B 10 cM? cMecy A1 pacTBOpe s, CIels 34 TEM, YTOOKI PEAKITIST
He IpoTekana OypHo. 1o OKOHYaHUM pacTBOPCHUSA CONCPXAMOC CTAKAHA HATPEBAIOT B TedeHUEe 1—2 MHH,
He TOBOMM J0 KUTICHUS, H OXJIAXTAIOT.

PacTBOPHL IePEHOCAT B MEPHBIE KOJIOB BMECTHMOCTEIO 30 M’ B B IlecTh 13 HUX otMepsior 1,0; 2,0;
4,0; 6,0; 8,0 m 10,0 cM? cramgapTHOTO pacTBOpa BHCMYyTa, 9T0 cooTseTeTyer 0,1; 0,2; 0.4; 0,6; 0.8 | 1,0 Mr
BUCMYTa. PacTBOPE JOBOIAT BOMOH IO MCTKH H IIepEMEIINBAIOT. 3MepsIoT aTOMHYIO a0cOpOLMI0 BUCMYTA,
KaK yKazaHo B 1. 3.3.1.

Ilo nony4eHHBIM 3HAYCHHAM aTOMHOI aOCOpOIIH 1 COOTBETCTBYIOIAM HM KOHICHTPAaluAM BUCMYTA
CTPOSAT TPATYHPOBOUHKIN TpadhuK.

3.3.1, 3.3.2. (M3MeHeHHas penagmus, H3m. Ne 2),

34 O6pad®oTKa pe3yIbBTAaTOB

3.4.1. Maccogyio om0 BHCMYTa (X) B TIPOIEHTAX BEMHCIMIOT TIo hopMyTie

GG V10

i

rme ), — KOHIGHTpAITNA BHCMYTA, HaiiTeHHAsT IO TPATyHPOBOTHOMY TpadyKy, T/cM’;
C, — KOHIIEHTpallus BUCMYTa B PAcTBOPE KOHTPOJIBLHOI'O OIBITA, HAHIESHHAS 110 IPAIyHpPOBOY-
HOMY TpaduKy,T/cM’;
V — obpeM POTOMETPHPYEMOTO PacTBOpa, CM>;
m — Macca HaBeCKH OJIOBa, T.
(U3menennas penagmms, Mam. Ne 1, 2).
3.4.2. AGCONIOTHBIC JONYCKACMBIC PACXOXICHHS Pe3ylbraToB MNAPaUICIbHBIX OHPSISICHHH MIpH
JOBEPHTEIBHON BeposTHOCTH P = 0,95 He HOJNXKHBI NPEBHINATE 3HAYCHMI, YKA3AHHBIX B Ta0I. 2.
(U3menennas penagmmsa, Ham. Ne 2),
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