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MEXTITOCYITIAPCTBEHHEH CTAHITAPT

TAJLJIUN

METOA XUMHUKO-CITEKTPAJIBHOT'O OITPEJEJIEHUA OJTOBA

H3znanne odpunpaabHOe

B3 6—99

HIIK U3TATEJIBCTBO CTAHJIAPTORB
MockBa



MEXTOCYJTAPCTBEHHIEGB # CTAHIAPT

TAJUTHA

rocCr
20997.5—81*

Meton XAMHEKO-CIICKTPAJIBHOTO OIIPCOCICHHA 0JI0BA

Thallium.
Method of chemical-spectral determination of tin

OKCTY 1709

Ioctanosaennem Tocyaapersendoro kommrera CCCP mo crammapram or 25 maa 1981 r. Ne 2589 cpok BBeneHms
YCTAHOBNECH

¢ 01.07.82
Moctanosnennem Toceranaapra ot 22.04.92 Ne 430 cuaro orpannyeHHe cpoka AeicTona -

Hacrosimmii cTaHmapT ycTaHABTHBAET METOI XHMHKO-CIIEKTPATEHOTO OIIPeIelIeHHs OI0Ba B TAILTHH
IIPH MACCOBOH Tome onoBa or 3-10—° mo 1.10—* %.

MeTom ocHOBaH Ha MPEIBAPHTEIBEHOM SKCTPAKIIMOHHOM KOHICHTPHPOBAHHH OJIOBA B BHIC HOTHI-
HOTO KOMIUIEKCA, OCAKICHHH €T0 C THIPOOKHCEIO HHIHA H CIICKTPOrPahHYCCKOM aHATH3C OKACH HHIHA,
HOIYYEHHOH II0CHe MPOKAIHMBAHKA THIPOOKHCH IIpH TemIieparype 350—400 °C.

1. ObIIVE TPEBOBAHW S

O0mme TpeboBaHMA K MeTony aHanmn3a — 1mo I'OCT 20997.0—81.

2. AITIIAPATYPA, PEAKTHBBI U MATEPHAJIbI

Crekrporpad mudpaxkimorssi Tana 1M C-8 ¢ pemerkoii 600 mTpuxoB Ha 1 MM (TICPBEIH MOPATOK)
C TPEXTHH30BOH CHCTEMOHN OCBEIICHUS IIENH.

T'eneparop ayroeoii, IpHUCTIOCOONICHHBIH 18 MOIDKHATA TYTH MOCTOSHHOTO TOKA BEICOKOYACTOTHBIM
PA3PSTTOM.

Hcrounmnk nocrogHHoro Toka Ha 250—300 B u 30—50 A.

MrukpodoTomMeTp TOBOTO THIA, TO3BOMIIONINNA H3MEPSITh MIOTHOCTE MOMEPHEHHST AHATHTIIECKUX
JTHHHAM.

Crexkrponpoektop Tina I1C-18.

Becwr TopcronHbie THNA BT WK aHanOrH4HbE © MOTPEIIHOCTLIO B3BellMBaHua He Donee 0,001 r.

BecH aHATATHYECKHE ¢ TIOTPEITHOCTRIO B3BelTHBAHNA He fomee 0,0002 1.

Jamma wHppakpacHad ¢ 1adopaTopHEIM apToTpaHchopMaTtopoM THIA PHO-250—2 min aHATOTHIHEIM.

BOKCH 13 OPraHUYecKoOTO CTEKIA.

CTynKa W3 OPraHM4YeCcKOTO CTCKIA € TICCTHKOM.

Ilocyma kBapueBad W CTEKITHHAS.

DNeKTPOAE IpadHUTOBEIE OCOGOH YHCTOTHL THAMETPOM 6 MM C pasMepoM Kparepa 4 x 4 MM.

KoHTpaneKTpoaH rpachuToRkE 0coB0H IMCTOTH THAMETPOM 6 MM, 3aTOUeHHEIE HA YCEUeHHEIN KOHYC
C TUTOMIATKOM JTHAMETPOM 2 MM.

Wammit o TOCT 10297—94 ¢ Maccoroit qoneii omosa Meree 510 %.

Bona muctnmmpopanrad mo FOCT 6709—72, meperHaHHAA B KBAPIIEROM ATIIApPATE WIH OUHINIEHHAS
HA MOHW3AMWOHHON KOTOHKE.

Kucnora cepnas ocoboit auctorsl o F'OCT 14262—78, pacteop 1:2.

Kucnora asornas o I'OCT 4461—77, neperHaHHast B KBAPLEBOM AlIAPATe WINM KHCIOTA A30THAS
ocoboil uncrorel o 'OCT 11125—84.,

Hananne odunuansHoe Ilepeneuarka Bocnpemena

* Hzdanue (auneapes 2001 2.) ¢ Hamenenuamu No 1, 2, ymeepucoennnmu & noadpe 19586 2., anpere 1992 2.
(HYC 2—87, 7—92)
© M3smaTenbCcTBO cTaHOapToB, 1981
© MIIK HMzmatenbcTBo crangapTos, 2001



Kiicnora xmopHas.

Harpuii fionuereiii no 'OCT 8422—76 u pacrBopel 1 1 0,05 M.

benzon mo I'OCT 5955-—-75.

AMMWAK BOTHBIN ocoBoit unctoTe o TOCT 24147 —RK0.

Kucnora masenesasg mo TOCT 22180—76.

DoToIacTHHKN <cliekTporpaduyeckue» tuna I1.

IIpogpuTenh METOM-THAPOXHHOHOBEIH.

DuKCcax KHCIBIH.

Pacteop mumus 10 %-HHI: HaBecKy MHIAS Maccoil 5,0 T pacTBOPAIOT B 12 cM° a30THOIH KHCIOTHI,
OXJIAKIAI0T U NMEPEBOIAT B MEPHYIO KOMOY BMECTHMOCTBIO 50 cM-.

Pacrteop onoBa 0,1 %-HbIH: HABECKY TOHKOM3MEILYEHHOTO 010Ba Maccoi 0,100 r pacTBop41oT B 2 cM?
A30THOI KMCIOTH. ITocie mepexoaa BCeTo oJIoBa B METAOMOBSTHHYIO KHCIOTY B CTaKaH no6aBigioT 20 cum?
BOIB! M 4,0 I' LIABEIEBOH KHCIOTE. PacrBop NepeHOCHT B MEpHYIO Kondy BMecTuMoctbio 100 em3. Crakan
HECKOTBKO pa3 MPOMEIBAIOT BOTOH IO TOMHOTO PACTBOPSHMS MIABEICBON KHCIOTH. IIpOMEIBHEIE BOJBI
CIIMBAIOT B TY K& MESPHYIO KOJIOY M TOBOIST 10 METKH BOIOH.

Pacteop A: 10 cm? 0,1 %-HOTo pacTBOopa 010Ba MEPEHOCST B MEPHYIO KOMOY BMecTHMOcThIo 100 cm?
H pa3daBIgIOT BOIOH 10 METKH.

1 cM3 pactBopa A comepxur 0,1 MT 0noBa.

Pacteop B: 10 cM? pacTBopa A mepeHOCST B MepHYIO KOTOY BMecTHMOocThio 100 cM? i pasGasmsior
JI0 MCTKH BOIOH.

1 cM3 pactBopa B comepxur 0,01 MTr onosa.

Pacteop B: 10 cM3 pacteopa B 1epeHocsT B MepHYIO KOIOY BMecTHMOCTEIO 100 cM3 M pastasisior
00 METKH BOIOMH.

1 em? pactsopa B conepxur 0,001 Mr onosa.

CrangapTHee pacTBOPH b M B roToB4T B IcHb YIIOTpeOICHHA.

O6pasibl CpaBHEHHUs, ¢ MaccoBOil Tomedt omosa 1-10—%; 2.10~4; 3.10~4; 1.10—3; 3-103 %; roToBsT
OTHOBPEMEHHO C AHATH3HPYEMEIMH TIPODAMH.

IIpusmeaanne. Jonyckaercd UpiMeHene mprbopos ¢ GOTORISKTPHISCKON perieTpaiiedt CIeKTpa i IpyIix
CIeKTPOrpad ekt IPHOOPOE I VCTAHOBOK, HPVITX MATEPHAIOR U PEAKTHEOB [IPH YCIOBHH HOIYISHIS TOTHOCTHELX
XAPAKTEPUCTHK He XYKe YCTAHOBICHILIX HACTOALIMM CTAHIAPTOM.

Pazgen 2. (Mamenennada penakuus, Mam. Ne 1, 2).

3. ITPOBEJIEHHE AHAJIN3A

3.1. HaBecKy MeTaUTMIeCKOTO TAUIHS Maccoii 3,0 T ITOMeNaoT B CTAKaH BMecTHMOCTEI0 100 oM’ H
PAcTBOPAIOT IPH HarpeBanuu B 15 cM? pactBopa cepHoil kucmorsl (1:2). CTakaH HAKPHEIBAIOT YACOBBIM
crektoM. B mocme HHUiT MOMEHT pacTBOpPEHHS JO0ABISIOT OJHY KAIUTIO A30THOW KHCMOTH. PacTBop
OXTIAKIAIOT IO TeMIeparyprl 50—60 °C, mo6apmsmioT 30 cm? Bomsl 1 25 cm? 1 M pacTBopa HOIHCTOTO HATPHS
TpH TepeMellnBaHui. PAcTBOp MPOTOIDKAIOT MEepeMEIINBATE ellie 2,5— 3,0 MiuH. BEMaBIIN ocamoK HOTHIA
TADTHAA OPAHKEBO-KENTOTO TBETA (GUIBTPYIOT Yepe3 OyMOkAbH (huaerp. CTaKad U GUILTP TMPOMEIBAIOT
10 em3 0,05 M pacTBopa HomicToro Harpust. DWIBTPAT W TPOMBIBHEIE BOIE COSIMHSIOT B MEMHMTEILHOM
BOPOHKE BMeCTHMOCTEIO 200 cM°, HArpeBaloT OO0 TeMIepaTypel 35—40 °C, modasmtior 10 cM® XIOpHOM
KHCIIOTHL, 30 I HOZMCTOrO HATPME M TINATEIBHO [epeMelunBalor. Jobasisior 10 cM3 GeH30/1a M BCTPAXHBAIOT
B TeucHrue | muH. Tlocne paccmoeHWsT BOMHEIH €O OTOPACKHIBAIOT, A BEPXHHA OPTaHHYMCCKHUA [Yepes TopIo
BOPOHKHM TIEPEHOCAT B JAIIKY, B KOTOPYIO TOBABMIIIOT 2 ¢M- OeH30Ma MOCIe TIPOMBIBKH JIE THTETHHOI BOPOHKH.

B 5Ty ke uamky BHocsIT 1 cM3 pacTBopa MHIHSA. BeH307 BEIMNAPHBAIOT MpH Temmepatype 40 °C
(30—40 »i1H), 2 KOHIIEHTPAT ONIOBA COOCAKIAIOT ¢ THIPOOKHCHIO HHIMS, 71T YeTo K PACTRBOPY A30THOKHUCIOTO
WHIHS TOOABISIOT MO KATsIM TIPH TTePeMETMBAHUH CTEKISTHHOM MATOYKoH 20 Kalenh aMMHAKA T0 CHITEHOTO
3anaxa. IlomydeHHYI0 THIPOOKHCE IONCYIIMBAIOT MO JAMIIOH, Ha 3MEKTPOIVIMTKE, 4 3aTeM IPOKAIHBAIOT B
My(peapHOI nieun 1ipH Temmepatype 350—400 °C B tedenne 30 muH. Iocie NpoKaIMBAHHASA TTOTYYESHHYIO OKHCE
WHIIHAS WU3METBYAI0T KBAPICBEIM MECTHKOM 10 MENKOH KPYIIKH H IIEPEIA0T Ha CIEKTPOrpaMucCKHid aHaIHs.

OboraleHre BedyT M3 YETHIPEX HaBecoK. OMHOBPEMEHHO IS MPOBEPKH YHCTOTH HMCIIONB3YEMBIX
PEaKTHBOE MPOBOIAT KOHTPOJIBHEIM OITEIT.

ITapannensHO ¢ aHATM3UPYEMEIMH IPO0aAMH K CHEKTPOrpadMpOBAHHED FOTOBAT 00PA3IE CPABHCHHA.
Tt 5TOTO B ISITH CTAKAHOB BMECTHMOCTEIO TI0 100 cM? moMemaroT Maccoii o 0,2—0,5 T HaBeCKH TAJLTHS,
conepkalero omopa mMeHee 1-10—3 %. B cTakaHB HaKamneIBaloT cooTseTcTBeHHO 0,1; 0,2; 0,3; 1,0 1 3,0 cm?

pacTBopa B, 4To B pacuere Ha 100 Mr MHmHS coorBercTByeT 1-10—%; 2.10~4; 3.10~4 1.10~3 n 3103 %



0JI0Ba B KOHUeHTpare. B Kaxueli crakan gobasrmaoT mo 1 cm? pacrBopa cepHol Kucnors (1:2) m non
YACOBBIM CTCKIIOM COACDXHMMOE CTaKaHa IICPeBOIAT B DAcTBOP. B moclemHuii MOMEHT pacTBOPECHHS
IODABITIOT IO OTHOH Karlle A30THOM KHMCIOTH H MATee aHAMH3 BeOyT, KaK MPH MOATOTOBKE TIPOD.

3.2. TlomydeHHBE KOHIIEHTPATH OOpasIoB CPABHEHHWS KOHTPOIBHOTO OMNBITA H Ipod mo 45 MT
MMOMEIAKT B KPATEPH! TPaGHTOBKIX RMEKTPOAOR (AHOMOB) THAMETPOM W TIYOMHOH IO 4 MM W CXKHTAIOT B
IyTe TIOCTOTHHOTO TOKA cHIof 15 A B TedeHHe 3 MWH (70 BHTOpaHHd). CHeKTpr GoTorpadMpyioT TpH
noMomy oudpakmuoHHore cinekrporpada thna JMDC-8 nHa (oronnactuakax tuna II; mmpuHa 1enn
criekrporpaga 0,020 MM, paccTofHHE MEXITY MEKTpojaMu oT 2,5 mo 3,0 MM JODKHO COXPaHATECH B
TeYCHHUE Beel 3kcnos3uin. Ha kaxnyio GoToImacTHHKY (GoTorpaMpyroT CIICKTPE KOHIICHTPATOR 00pas3-
II0B CPABHEHWST TIO JBA PAas3a, 4 CMEKTPH KOHIIEHTPATOB MPOO M KOHTPOINRHEIX OMBITOR MO YETHPE pasa.

Pazgen 3. (Mamenennada penakuus, Mam. Ne 1, 2).

4. OBPABOTKA PE3VJIbTATOB

4.1. Ha cmekrporpaMme ¢ IIOMOIMBI0 MHKPOGOTOMETPA HM3MEpdIOT TOUepHEeHHe NTHHHH 070Ba C
IAHON BoMHKL 283,99 HM w Ommznexamero ¢goHa. I'paaydpoBodHBIE PAGHUKHA CTPOAT B KOOPIMHATAX
AS — 1gC, toe AS = SHJ@ — qu, (' — Maccopad J0Id 0N0Ba B 00pa3lax CpaBHEHHS B IMPOLICHTAX.

Ilo rpamyrpoBOYHEIM TpadHKaM HAXOTAT MACCOBYIO TOJIIO OJI0BAa B KOHICHTpare mpobwl (C) H
KOHTpONBHOTO onmTa ().

Maccomyio momo ooBa B Mpode (X) B MPOICHTAX OMPEICIAIOT o hopMynIe

C—C, 100
X=—>t—,
i
roe 100 — Macca moIydeHHOTO KOHIIGHTPATa, MT;

#1 — MAacca HABECKM IIPOOR TAJUIHMA, B3STOr0 HA AHATIM3, MT.

Hng mocTpoeHHS TPagyHPOBOYHOTO TpadHKa HOIYCKAeTed HMCMONB30BATH IIONYIOTAPH(MHAICCKYIO
Oymary.

OTHOCHTENREHOE CpegHee KBAIPATHIECKOE OTKIOHEHHE CXOTHMOCTH PE3YIBTATOB MApAIeIBLHBIX
onpedeneHUA He npeBbimact 0,15,

4.2, PacxoxneHHT Pe3YNbTATOB UeTHIpPeX TApPAIENBHEX omnpedeleHUil (d), 4 TakKe PACXOKITEHHS
PE3YNBTATOR ABYX AHATH30E (1)) He JOIDKHEI MPEBHITATE 3HAUSHWH, YKA3aHHBIX B Tabnume (P = 0,99).

Pacxo CHIIC YETBIPEX PE3YIABETATOB Pacxo CHIIC PE3YVIBTATOR X
Maccosas nonq onosa, % Hapa}ﬂenb}mx orrr%cngncgmﬁ, % ! aHamPiaoi, % i
3.107¢ 1,5107¢ 2.107°
6-10~¢ 3.1076 41076
11073 5.107° 61070
21073 7.107° 9.10~°
41073 21073 21073
8.107° 3.107° 41072
1107 4.1073 51077

HO]’IYCKaeMHe PACXOXKICHHA IJIA ITPOMCXKYTOYHBIX MACCOBBIX IOJICH PACCHHUTHIBAIOT MCTOHLOM JIMHCH-
HOH HHTCPIIOJIAIHHA.

Penmakrop M.H. Maxcumosa
Texrmeckuit penakrop H.C. Dpuinanosa
Koppextop P.A Menmoesa
Kowmrmiorepuasa seperka J 4. Kpyeosoii
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