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YIK 669.873:546.811.06:006.354 I'pynna B59

MEXTOCYXAPCTBEHUHIEB# CTAHIAPT

TAJUIMN

rocrt
20997.5—81*

Meton XHMHKO-CHEKTPAJIBHOIO ONpeJe1eHHs 0JI0Ba

Thallium.
Method of chemical-spectral determination of tin

OKCTY 1709

Iocranosnernem Tocyaapetaennoro xomurera CCCP mo cramgapram or 25 mas 1981 r. Ne 2589 cpok BBeleHus
yCTaHOBJIEH

¢ 01.07.82
ITocranornennem 'occrannapra or 22.04.92 Ne 430 cHaTo orparmyenne cpoKa AefcTBHS -

Hacroswuit craHaapr ycTaHaBIHBAET METON XMMUKO-CIIEKTPAILHOIO OMPENE/IEHHUS 0J0BA B TAJUIMK
TIpK MaccoBoit aone ososa oT 3-10~9 no 1-10—4 %.

Meroa 0CHOBaH Ha NpPEABApUTENBHOM 3KCTPAKIMOHHOM KOHIIEHTPHMPOBAHUU ONOBAa B BUIE HOMUI-
HOrO KOMIUIEKCA, OCAXIEHUH €ro ¢ TMAPOOKHCHIO MHIMA U CITEKTPOIrpaduyecKoM aHanM3e OKUCH MHIMS,
IIOJY4E€HHOM IMociIe MpoKaIMBaHMA TUAPOOKUCH Mpy TeMneparype 350—400 °C.

1. OBHINE TPEBOBAHUS
O6wue tpeboBaHus K Metomy aHanuaa — o F'OCT 20997.0—81.

2. AIIIIAPATYPA, PEAKTI/IBBI U MATEPHUAJIbI

Cnexrporpad mudpaxiyonssiit tuna JJPOC-8 ¢ peurerkoii 600 mTpruxoB Ha 1 MM (11epBblil TOPSIOK)
C TPEXJIMH30BOM CHCTEMOI OCBELICHIS! 1LETH.

I'eneparop OyroBoif, MPUCIIOCOGIEHHbIN IS MOIXUIa IyTH MOCTOSHHOIO TOKA BBICOKOYACTOTHBIM
paspsIoM.

HcroyHuK mocTostHHOrO ToKa Ha 250—300 B 1 30—50 A.

MiukpodortomeTrp A1060ro TUMA, MO3BOJSIIOIIKA U3MEPSITh IVIOTHOCTD IIOYEPHEHHS] AHATUTUYECKUX
JIMHUHA.

Crnexrtpornpoekrop tina IT1C-18.

Bece! TopcuonHbie THna BT miu aHanoruyHele ¢ MOrpelIHOCTHIO B3BelIMBaHusA He Gonee 0,001 r.

Becpl aHanUTHYECKHE ¢ MOTPELHOCTRIO B3BelMBaHUA He H6onee 0,0002 r.

Jlamna un¢paxpacHas ¢ abopatopHuiM aBroTpaHcdopmaropoM Tira PHO-250—2 WK aHATOTHYHBIM.

BOKCBI M3 GPraHUYeCcKOro CTeKia.

Crynka U3 opraHU4ecKoro CTeKIA C IECTUKOM.

ITocyna xBapiieBasi ¥ CTEKJISIHHASL.

BnexTpoasl rpaduTOBBIE 0COOON YUCTOTHI JUAMETPOM 6 MM C pasMepoM Kpartepa 4 x 4 MM.

Konrpanektposnsl rpadutossie 0co60oii YUCTOTH JHaMETPOM 6 MM, 3aTOUEHHBIE HA yCe4eHHBIH KOHYC
¢ IUIOMIAHKOM THUAMETPOM 2 MM.

Wunuit mo TOCT 10297—94 ¢ maccoBoii foseit onopa MeHee 5-1073 %.

Bona nuctwituposantast mo FOCT 6709—72, neperHanHasi B KBapiHeBOM amiapare MM OYHLIEHHAs
Ha HOHU3ALMOHHON KOJOHKE.

Kucnora cepHas oco6oit yucrotsl o F'OCT 14262—78, pactsop 1:2.

Kucnora azotnas no F'OCT 4461—77, neperHanHast B KBapLIEBOM alIlapare WIX KUCIOTa a30THAS
ocoboit yicrotel o F'OCT 11125—84.

H3nanne opuupansnoe IlepeneyaTka Bocnpemena

* Hadanue (ansaps 2001 e.) ¢ Hamenenusmu No 1, 2, ymeepuciennvimu 6 Hosbpe 1986 2., anpene 1992 e.
(HYC 2--87, 7—92)
© HzpmarensctBo craHzapros, 1981
© MIIK Hspatenncrso cranaapros, 2001
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Kucmora xnopHast.

Harpuit stomuctsiit mo 'OCT 8422—76 u pactBopsl 1 1 0,05 M.

Beuson mo TOCT 5955—75.

AMMHMaK BoIHbBIA ocoboit yucroTH 110 I'OCT 24147—80.

Kuciora mwasenesas nmo TOCT 22180—76.

DoToruracTHHKU «crexTporpadpudeckue» tuma 11.

ITposiBUTENHE METON-IUAPOXMHOHOBBIM.

Dukcax KHCIBIA.

PactBop winaus 10 %-HeIA: HaBecKy wHAMS Maccoit 5,0 T gacmopmm* B 12 cm? a30THOM KUCIOTHI,
OXJIAXIAIOT U MEPEBONAT B MEPHYIO KOJIOY BMECTUMOCTBIO 50 CcM>,

PactBop onosa 0,1 %-HBIiT; HABECKY TOHKOM3MEIbYeHHOTO oJ1oBa Maccoii 0,100 r pacTBopsioT B 2 cM3
a3oTHOIt KucaoThl. Tlocie Iiepexoa BCETro 010Ba B METAOJNIOBSHHYIO KMCIOTY B cTakaH fAobasasitor 20 cm3
Bomsl U 4,0 r naBeneBoil KMCIoTs. PacTBop nepeHocsT B MepHYIo Kosiby BMecTuMocTbio 100 cm3. Crakan
HECKOJIKO pa3 MPOMBIBAIOT BOXOW J0 ITOJTHOTO PAcTBOPEHHUS WIaBeeBoit KuciOTbl. [IpoOMBIBHbBIE BOHEI
CJIMBAIOT B TY X€ MEPHYIO KOJIOY U JOBOIST 1O METKU BOIOM.

Pactsop A: 10 cm3 0,1 %-Horo pacTBOpa 0JI0BA MIEPEHOCAT B MEPHYIO K0JI0y BMecTUMocThio 100 cm3
H pas0aBISIOT BOIOI IO METKH.

1 cM3 pacrBopa A comepxut 0,1 Mr oJioBa.

Pacteop B: 10 cM3 pacTBopa A mepeHocsT B MepHYIO Koaby BMecTuMocThio 100 cM3 U pasbasasior
IO METKH BOJOH.

1 cM3 pactBopa B comepxurt 0,01 Mr osoBa.

Pactsop B: 10 cm3 pactBOpa B MIEPEHOCAT B MepHYI0 Koiby BMectumocTbio 100 cM3 1 pa36aBeror
[0 METKH BOJIOM.

1 cM3 pactBopa B cozepxur 0,001 mr onosa.

CranpaprHeie pacTBopbl b u B roTossT B IeHb ynoTpebiaeHus.

OG6pasibl CpaBHEHUS, C MaccoBoit dojeit onosa 1-10—4; 2.10~4; 3.10—4; 1.10~3; 3.10—3 %; rotossT
OIHOBPEMEHHO ¢ aHAJIU3UPYEMBIMU NpOGaMu. .

Il p u M ey aH ¥ e. JJonyckaercss npuMeHeHAe IPUOOPOB ¢ GOTOINEKTPUUECKOH perucrpauyet CiexTpa M Apyrix
crieKTporpadM4YecKuX NpUuGOpOB W YCTAHOBOK, APYTHX MAaTEpHaIOB ¥ peaKTUBOB [IPY YCJIOBUH TTONYYEHMS] TOYHOCTHBIX
XapaKTepUCTHK HE XyXe YCTAHOBACHHBIX HACTOSILUM CTAHAAPTOM.

Pazpen 2. (A3menennas pepakunsa, Mam. Ne 1, 2).

3. TIPOBEAEHUE AHAJIM3A

3.1. Hapecky MeTauM4ecKoro TALIMS Maccoit 3,0 T oMelaoT B cTakaH BMecTuMocTeio 100 cM3 u
PACTBOPSIIOT TpU HarpeBauuu B 15 cM3 pacTBopa cepHoit xucnors! (1:2). CTakaH HAKPHIBAIOT YACOBBIM
cTexjioM. B nocienHuii MOMEHT pacTBOpeHHs HOOABIIIOT OMHY KAaIUIt0 a30THOH KMCIOTHL. PacTBop
OXJTAXIAIOT 10 TeMIepaTypbl S0—60 °C, nobasasior 30 cm? Bomsl 1 25 cM3 1 M pacTBopa HOIMCTOro HATPHS
[IpH IIepeMEIIMBAHMNA. PacTBOp MPOAOIIKAIOT MepeMelMBaTh eule 2,5—3,0 muH. Bemasiumii ocanok ioauna
TAJUIHS. OPAHXKEBO-XKEJITOTO [[BeTa QUIBTPYIOT Yepe3 OyMakHbId ¢wibTp. CrakaH U QIUIBTP TIPOMBIBAIOT
10 cM3 0,05 M pacrsopa ﬁOHKCTOFO Hatpust. OUIBTPaT M TIPOMBIBHBIE BOIBI COSIUHSIOT B nenmenbﬂoﬁ
BOpOHKe BMecTiMocTsio 200 cM3, HarpesaioT go Temmeparypsl 35—40 °C, nobammmor 10 cM? xiopHoit
kucnoTel, 30 1 foaucToro HaTpUS M TLIATENBHO MepeMelmBaoT. Jlobasisior 10 cM3 6eH30/1a U BCTPSAXUBAIOT
B Teyenne 1 MuH. [locne paccmoeHUsT BOXHBIN ClIOi OT ;)acmBaxoT, a BEpXHWIl opraHWJecKMif yepes ropio
BOPOHKHM IEPEHOCAT B YALLIKY, B KOTOPYIO TOOABIAIOT 2 cM” GeH30/1a [OC/IE IIPOMBIBKY JIeTMTeNIbHOM BOPOHKMU.

B 51y %e uwamky BHocsiT | cM® pactsopa mHausi. beHson BemapuBaior npu Temmeparype 40 °C
(30—40 MuH), a KOHIIEHTPAT OJI0BA COOCAXAAIOT C THIPOOKUCHIO MHIHUSL, IUIST YEr0 K PACTBOPY a30THOKMCIIOrO
MHIUSA JOGABJISIOT IO KAIUIAM NPH HepeMeLIMBAHKM CTEKIITHHOM nanoukoif 20 Karmeb aMMHaKa o CHITBHOTO
3anaxa. IlojydeHHYI0 MIpOOKKMCH ITOACYILMBAIOT IO JIAMITON, HA 3eKTPOINIMTKE, a 3aTeM MPOKaTUBAIOT B
MydensHo# eyt npu Temmeparype 350—400 °C B teuenue 30 MuH. IToce pokanuBaHyA MOAYIEHHYIO OKHCh
WHIWS M3MEIBYAIOT KBAPLEBBIM IIECTUKOM [I0 MEJKOM KPYIKH U MepefaloT Ha crieKTporpaduyeckuii aHamus.

OGorauleHue BeAyT U3 YeThipeX HarecoK. OMHOBPEMEHHO LIS MPOBEPKM YUCTOTHI UCIONb3YEMBIX
PEakTHBOB MIPOBOHAT KOHTPOJBHBIHA OIIBIT.

ITapawiensHo ¢ aHANM3UPYEMBIMU NIPOOaMU K CIIEKTpOrpadpOBAHUID TOTOBST 00pasilhl CPABHEHUS.
JU1st 5TOro B MSATH CTAKAHOB BMECTUMOCTBIO TI0 100 cM3 moMeraoT Maccoii mo 0,2—0,5 r HaBeCKH TajLius,
cozlepxaluero osiosa MeHee 1105 %. B cTakaHbl HaKambIBalOT cootBeTcTBeHHO 0,1; 0,2; 0,3; 1,0 M 3,0 eM3
pactBopa B, uto B pacyere Ha 100 Mr mHmus coorBerctByer 1-10—4; 2.10—4; 3.10—4; 1.10-3 1 3.10—3 %
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0JI0Ba B KOHIIEHTpaTe. B Kaxaplil crakaH Jo6asisioT mo 1| cm3 pacTBopa cepHo# Kuciotsl (1:2) U mox
YacOBBIM CTEKJIIOM COIEpXHMMOE CTaKaHa [IePeBONAT B PAacTBOP. B IMOCHEOHHMI MOMEHT pacTBOPEHUS
IoGaBAAIOT MO OXHOM KaIlie a30THOH KMCAOTH W Jajiee aHAIU3 BEAYT, KaK IIPH ITOATOTOBKE ITpold.

3.2. TlonyyeHHbIE KOHIIEHTPATB! OOPA3OB CPaBHEHHMs] KOHTPOJBLHOIO ONBITA M mpob 1o 45 mr
[MOMEILAIOT B KpaTepsl I'padUTOBBIX MEKTPOJOB (AHOHOB) NUAMETPOM U IITYOMHOM 110 4 MM M CXMIaioT B
Ayre MOCTOSTHHOIO TOKa cujloi 15 A B TeyeHue 3 MUH (10 BbiropaHusi). Criektpsl doTorpadupyior npu
oMol audpaxkingonHoro crnekrporpada tuma APC-8 Ha doromnactuakax tuma II; wupuHa mend
cnekrporpada 0,020 MM, paccrostHue Mexmy anektpomamu ot 2,5 no 3,0 MM JOJIXHO COXPaHATHCA B
Te4eHHe Bcel aKeno3unui. Ha Kaxnyio ¢ororuiactTuHKy dororpadupyioT cnekTpbl KOHLEHTPaToB 00pas-
UOB CPaBHCHMS 110 [BA pa3a, a CITEKTPBI KOHLEHTPATOB NMPod M KOHTPOJIBHBIX OIIBITOB ITO YEThIpE pasa.

Pasnen 3. (Mamenennan pepakupa, Mam. Ne 1, 2).

4. OBPABOTKA PE3YJIbTATOB

4.1. Ha cnexrtporpaMmMe ¢ NOMOILbLIO MMKpodoTOMETpa W3MEpSIOT IoYepHEHME JMHUI 0JIoBa C
inHoit BofHB! 283,99 HM u Omusnexawero ¢doxa. I'pagynpoBouHble rpadUKH CTPOAT B KOOPIMHATAX
AS — 1gC, rne AS = Si+g — Sp» € — Maccosast HoJsl 071082 B 00pasuax CpaBHEHHUs B MPOLEHTAX.

ITo rpamyupoBouHBIM rpaduKaM HAaxoAST MAcCOBYIO JOJIO OJOBa B KoHUeHTpare npobbl (C) u
KOHTpoJibHOTO orbita (C}).

Maccosyo noio 0510Ba B 1mpobe (X) B mpolieHTaX ONpeAeasoT o ¢bopMyie

y=C C1-100,
m
rae 100 — macca noiydyeHHOro KOHLUEHTPATa, MT;

m — Macca HaBeckKd IpoObI TS, B3STOIO HA aHAIN3, MT.

JUIsi IOCTpOoeHHsA TPaIXydpOBOYHOro rpaduka HOMyCKAeTCsl MCITOJNb30BAThH I10JYJIOTapUPMUYECKYIO
Oymary.

OTHOCUTENIbHOE CpelHEe KBaApaTUYEeCKOe OTKIOHEHHE CXOJMMOCTH pPe3YJbTATOB IapajLIeNbHbIX
omnpeneieHU He npesbiuaer 0,15.

4.2. PacxoxieHUsl pe3ynbTaToB YeThIpEX MapaJUIeNbHBIX onpeleNeHuit (d), a TAKXKE PacXoXIeHUS
pE3YNBTAaTOB ABYX aHAIU30B (D) He MOIKHBI MPEBbILATH 3HAYCHUA, YKa3aHHBIX B Tabnuue (P = 0,95).

Maccosan o orom, % Pacononte SO Pl | Pasiomsents pranugeon sy
3.107° 1,510°° 2.10~°
610~ 3.10° 4.107°
1.1073 5.107° 6-10~°
21073 7.100¢ 9.10~°
4103 2.1073 2:10~3
81073 3.1073 4.1073
1-107* 4107 51073

JomyckaeMble pacXoXIeHHUS ISl IIPOMEXYTOUHBIX MACCOBBIX JOJEN PACCYMUTHIBAIOT METONOM JIMHEH-
HOY MHTEPIIOJSILIMH.
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