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M E X T OCVY IAPCT BEHH U HIEBH CTAHIATPT

TAJLIAN

I'OCT
20997.5—81*

MeTtoa XMMHKO-CHIEKTPAJIBHOIO ONpene/IeHus 0J0Ba

Thallium.
Method of chemical-spectral determination of tin

OKCTY 1709

[locranonienuem I'ocyzapctrennoro komurera CCCP mo cramaapram or 25 Mas 1981 r. Ne 2589 cpok Bmeienns
yCTAHOBJICH

c 01.07.82
[Tocranopnennem I'occrannapra or 22.04.92 Ne 430 cHaATo orpaHMyeHHe Cpoka JACHCTBHS o

Hacrosiumit CTAaHAAPT YCTAHABIMBAET METOM XMMUKO-CIIEKTPAILHOTO OIpENe/IeHUsI 0JI0Ba B TAJUIUU
P MaccoBoit pose onosa ot 3-10—° no 1-10—4 %.

MeTto OCHOBaH Ha MpelIBapUTEAbHOM 3KCTPAKIIMOHHOM KOHLICHTPMPOBAHUU OJIOBA B BUAE HOIUJI-
HOIO KOMILUIEKCA, OCAXJCHUU €0 C TUAPOOKUCHIO UHAKA U CHEKTporpadUuecKOM AHANNU3E OKUCHU WHIUA,
[IOAYYEHHOM ITocje MpoKaJIMBaHUS I'dApooKUcH npu TeMrieparype 350—400 °C.

1. ObBLHUE TPEBOBAHWA

Obuiue tpedosaHus K Metony aHanuia — no 'OCT 20997.0—81.

2. AIIITIAPATYPA, PEAKTHUBbI 1 MATEPHUAIIbI

Cnekrporpad pudpakuuoHsblil Tuna [P C-8 ¢ pewrerkoit 600 mTpuxoB Ha 1 MM (TepBBIH ITOPSIIOK)
C TPEXJIMH30BOY CUCTEMON OCBEUICHUS LIETH.

I'eHepaTop OYroBoi, MpUCIOCOOIEHHBINA ST MOMKUIa AYTHU [MOCTOSSHHOIO TOK2 BBICOKOUACTOTHBIM
paspsIoM.

HNcroynuk nocrossHHoro Toka Ha 250-—300 B u 30—50 A.

MukpodotoMeTp M1000ro TUINA, MO3BOJSIOIUUNA N3MEPSTH IJIOTHOCTh ITOYEPHEHUSI AHAIUTAYECKUX
JTMHUA.

CnexTponpoexrtop tina I11C-18.

Becnl TopcuonHbie THRA BT uiau anHanornyHele ¢ morpeuiHOCThIO B3BeIIMBAHUSA He Oonee 0,001 r.

Becpl aHanuTH4YeCcKHE ¢ IOrpelliHOCThIO B3BelIUMBaHMSA He Oosee (,0002 r.

Jlamna uHdpakpacHasa ¢ nadoparopHeiM aBroTpaHcdopmaropoM Tua PHO-250—2 win aHAIOTMYHBIM.

BOKCHI U3 opraHM4YecKoro CTeKia.

CTynKa M3 OpPraHMyeckoro CTexia ¢ NeCTUKOM.

[locyna xBapiieBast ¥ CTeKISTHHASI.

BnekTpolbl rpaduTOBRIEe 0COO0H YMCTOTBHI AUAMETPOM 6 MM C pa3sMepoM Kpatepa 4 x 4 MM.

KonTtpanekrpoanl rpadpUToBEIE OCO00H YHCTOThHI AUAMETPOM 6 MM, 3aTOYEHHBIE HA YCEYCHHBINA KOHYC
C IUTOIUAAKOM THAMETPOM 2 MM.

Uupuit no TOCT 10297—94 ¢ maccoBolt foneit onosa Menee 5-1072 %.

Bona nuctwuinpoBanHast mo F'OCT 6709—72, neperHaHHasi B KBAPLIEBOM aIliapaTe WM OYMILECHHas
HA HOHU3AUMOHHOU KOJIOHKE.

Kucnora cepHasa ocoboit yucrotel o F'OCT 14262—78, pactBop 1:2.

Kucnora azotHasg o ['OCT 446177, neperHarHasi B KBaplieBOM alrapare WM KUCJI0Ta a30THas
ocooom yuctoThl 1o 'OCT 11125—84.

Hananuwe odpunmansHoe IlepeneyaTka BocnpemeHa

* H3danue (ansaps 2001 2.) ¢ Hamenenuamu Ne 1, 2, ymeaepocoennovimu 6 Hosibpe 1956 ., anpene 1992 2.
(HYC 2--87, 7—92)
© HzparenscTBo cranmapros, 1981
© HIIK HznarenbcrBo cranmapros, 2001
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Kuciora xmopHas.

Harpuit itomucteiit mo 'OCT 8422—76 u pacteopsl 1 u 0,05 M.
beuson o I'OCT 5955--75.

AMMMaK BoIHbIA ocoboif yuctoTh 1o 'OCT 24147 —80.
Kuciaora mwasenesasa no TOCT 22180—76.

DoToruiacTUHKU «criexrporpaduudeckue» tumna Il.

[TposiBuTENL METON-IHAPOXMHOHOBBI.

Pukcax KUCIbIH.

Pacteop vuHaust 10 %-Hbli: HaBeCKy WHOMSI Maccoit 5,0 T PACTBOPAIOT B 12 cM? a30THOI KUCIOTHI,
OXJIAXKAAXOT U NIEPEBOAAT B MEPHYIO K0JIOY BMecTUMOCTbIO 50 cM?.

PactBop osioBa 0,1 %-HEIil: HABECKY TOHKOM3MeIbueHHOTo oyioBa Maccoit 0,100 r pacTBopsioT B 2 cM3
a30THOM KUCTOTBL. [Jocie 1iepexona BCero 0joBa B METAOJIOBSIHHYIO KUCJIOTY B cTakaH nobasnsior 20 cm3
podbl U 4,0 T waBeaeBoi KUCIOTEL. PacTBop MepeHoCAT B MEPHYIO Kooy sBMecTMocTbio 100 cMm3. Crakan
HEeCKOJILKO pa3 MPOMBIBAIOT BOXOU IO IIOJHOI'O pacTBOpeHMs luasesieBOM KHUCHOTbl. I1pOMBIBHBIE BOJbI
CJIMBAIOT B TY X€ MEPHVYIO KOJIOY U JOBOIAT IO METKU BOMOM.

PactBop A: 10 cM? 0,1 %-Horo pacTBOpa OJIOBA TIEPEHOCAT B MEPHYIO KoJIOY BMecTHMocThio 100 cm3
1 pa30aBIAIOT BOJOM 10 METKH.

1 cM3 pactBopa A comepxut 0,1 Mr ojioBa.

Pacteop B: 10 cM? pacTBOpa A IepeHocsiT B MEpHYIO KonOy BMecTuMocThbio 100 cMm? u pazbasrsior
IO METKM BOJIOMU.

1 cm3 pactBopa b comepxut 0,01 Mr osioBa.

PactBop B: 10 cM> pactBopa B mepeHocsT B MepHYIO Koaby BMecTuMocTbio 100 cM? 1 pa3bapisior
0 METKHM BOIOM.

1 cm? pactBopa B comepxur 0,001 Mr onoga.

CrangaptHbie pactBopbl b U B rotossar B 1eHb ynorpebneHus.

OO6pa3ibl CpaBHEHUSI, C MaccoBOM noseit omosa 1-10—4; 2-10—%; 3.10—4; 1-10—3; 3-10—3 %; roroBsr
OJHOBPEMEHHO ¢ aHAJIM3BUPYEMBIMH ITpoOaMU.

Il puMeyaH¥ue. Jonyckaercss NpUMEHEHME ITPHMOOPOB ¢ POTOINEKTPHYECKOH perucTpaureii criekrpa v Apyrux

cnekTporpadpru4ecKX NpUOOPOB K YCTAHOBOK, /IPYTHX MaTepHaioB ¥ pCaKTUBOB IIPH YCJIOBHUH TMTOJTYYECHHS TOYHOCTHDIX
XapaKTePUCTHK HE XYXE YCTAHOBACHHBIX HACTOAIMM CTAHIAPTOM.

Pazgen 2. (A3menennas penakuna, Mam. Ne 1, 2).

3. ITIPOBEAEHUE AHAJIN3A

3.1. HaBecxy Metanuyeckoro tTauims Maccoit 3,0 r moMellaoT B ctakadH BMectumocTteio 100 cM? u
pACTBODSAIOT NpY HarpeBaHuM B 15 cM> pactBopa cepHoil xucioTh! (1:2). CTakaH HAaKPBIBAIOT YACOBBIM
CTeKJIOM. B rnocienHMi MOMEHT pacTBOpeHUs] HoO0aBJSIIOT OOHY KAaIUI® a30THOM KMCIOTBIL. PacTBop
oXJTaXAaIoT 1o TeMmepatypbl 50—60 °C, nobasasior 30 cM? Boawl 1 25 em3 1 M pactsopa HoaucToro HaTpHs
[IpY [TepeMELIMBAHUKA. PacTBOP MpOoJOIKAIOT NepeMellINBaTh elle 2,5—3,0 MuH. Boinasiunii ocagok Moauaa
TAJUIMSI OPAHXEBO-XENTOro 1BeTa PUIBTPYIOT Yyepe3 OyMaxXHbIA duabTp. CTakaH M GWILTP IIPOMBIBAIOT
10 cM3 0,05 M pacrBopa ionucroro Harpusi. DUALTPaT U TIPOMBIBHBIE BOAbl COCAMHSIOT B JEJUTENBHOM
BopoHke BMecTuMocTbio 200 cM>, HarpesaroT mo Temmeparypsl 35—40 °C, mobammmor 10 cMm? xnopHoi
kucaoTel, 30 I foaMcToro HaTpUs M TLUATENbHO repemenimBaior. Jobasmsiior 10 cM? 6eH301a ¥ BCTPSIXMBAIOT
B TedyeHHe 1 MUH. [locne paccnoeHust BOOHBIN coil OTOpACBIBAIOT, 4 BEPXHWI OpraHMYECcKM yepe3 ropio
BOPOHKM IIEPEHOCST B YAlIIKY, B KOTOPVIO JOOARIAIOT 2 CM° O€H30J1a [10CJIE [IPOMBIBKM JIETMTEIBHOM BOPOHKU.

B sty Xe wamky BHocsT 1 cM® pactBopa uHmusi. beHzon Bemapusaior mnpu Temmnepatype 40 °C
(30—40 MH1H), a KOHLIEHTPAT OJIOBA COOCAXKIAIOT ¢ THAPOOKUCHIO HHIMUS, IUIS1 YET0 K PACTBOPY a30THOKHCIIONO
UHIUsT J00AaBJISIOT 110 KAIUISiM NpY IIEPEMELUIMBAHMU CTeKIIHHOM nanodkoi 20 Kamnejabs aMMHUaKa 0 CWIBHOI'O
3arnaxa. I1ojgy4deHHyI0 TMIpOOKKCh NMOACYIUIMBAIOT IO/ JIAMITON, HA 3JIEKTPOIUIMTKE, a 3aTEM IMPOKAIUBAIOT B
MydenbHo# neun npu remrneparype 350—400 °C B reyenue 30 MuH. Ilocie mpokanuBaHMS MOJIYYEHHYIO OKUCH
UHIUA U3MEJIBYAIOT KBAp1lIeBbIM IMECTHKOM IO MEJIKOM KPYIKH U IepearoT Ha CIIEKTporpadUyeCKuii aHaIu3.

OOorauleHue BEAyT U3 4YeTbIpeX HaprecokK. OIHOBpeMEHHO LI MPOBEPKM YMCTOTHI MUCITOJIb3YEeMBIX
PEaKTUBOB MMPOBOASIT KOHTPOJIBHBINA OIBIT.

[TapasienpHo ¢ aHANTU3UPYEMbIMU ITpodaMU K ciieKTporpadupoBaHHUIO TOTOBAT 00pa3ilbl CPAaBHEHUSI.
J11st TOro B IMSITH CTAKAHOB BMecTUMOCThIO o 100 cMm? moMmeruaror maccoit mo 0,2—0,5 r HaBeCKH TaJUIUs,
conepxaluero ojsioa MeHee 1-10—> %. B cTakans! HakanbBaoT cootBercTBerHo 0,1; 0,2; 0,3; 1,0 1 3,0 cm3

pactBopa B, uto B pacuere Ha 100 mMr unHmus coorsercteyer 1-10—%; 2.10—4; 3.10—%; 1.10—3 u 31073 %
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0JIOBA B KOHIIEHTpaTe. B Kaxuplil cTakaH no6asisior nmo 1 cm> pacrBopa cepHoit Kuciorsl (1:2) U moa
JAaCOBBIM CTEKJIOM COZEPXHMOE CTaKaHa IIepeBOAAT B pacTBOp. B mocieaHM MOMEHT pacTBOPEHUS
no0aBIAIOT MO OXHOM Karuie a30THOM KHMCJIOTHI U Ja/iee aHAMU3 BELYT, KaK IIpHd IMOATOTOBKE ITpob.

3.2. TlonyyeHHble KOHIIEHTpAThl OOpA3I0B CPABHEHMS! KOHTPOJBHOIO OIBITA M Ipo0d 1o 45 Mr
[TIOMEIIAIOT B KpaTephl rpa@UTOBBIX JEKTPoAoB (aHOAOB) AMAMETPOM M IITYOMHOM 110 4 MM M CXMTIaloT B
nyre MOCTOSIHHOrO ToKa cunoi 15 A B TeyeHue 3 MUH (10 BbiropaHusi). Cnexrpsl ¢ororpadupyior npHu
noMowu audpaxknuonHoro crekrporpadga tuna JAPC-8 Ha doromnactuHkax tdna II; wypuHa 1menu
criektporpada 0,020 MM, paccrostHUe MeXay aneKTpoaaMy orT 2,5 no 3,0 MM JOJIKHO COXPaHSITbCS B
TedyeHHe Beel 3Kcno3uimi. Ha Kaxayio poToIUIacTUHKY PoTorpadupyioT CHEKTPbI KOHLIEHTPATOB 00pas-
OB CpaBHCHUS 110 ABA pa3a, a CIIEKTPbl KOHLUEHTPATOB NNPO0 U KOHTPOJIBHBIX OIIBITOB II0 YEThIpE pasa

Pasnen 3. (Mamenennan penakuusa, M3m. Ne 1, 2).

4. ObPABOTKA PE3YJ/IbTATOB

4 1. Ha cnexTtporpaMMe ¢ IOMOIIbIO MUHKpodoTOMETpa HUIMEPSIOT MOYECPHEHHE JIMHHUNA OJIOBA C
IUIKHOH BOJIHBI 283,99 uM u Omusnexauiero ¢poHa IpaagynpoBouHble rpadUKu CTPOST B KOOPIOUHATAX
AS — 1gC, toe AS = S, 4q — 3¢, C — Maccosast foJist o1oBa B 0Opasiax CpaBHEHUs B MPOLEHTaX

[To rpaxyupoBouHBIM rpadHKaM HaxoAAT MAacCOBYIO JOJIO 0JOBa B KOHUeHTpare mnpobbl (C) u
KOHTpoibHoro onbita (Cy)

MaccoByro nosio o10Ba B ripobe (X) B mpolieHTax oNpeaessioT o popMyne

y=6-6 10

m

rae 100 — Mmacca moaydeHHOro KOHUEHTpara, Mr,
m — Macca HaBecKy INpoOhl TA/L/IUS, B3SITOIO HA AHAJIN3, MT

JUI1 mocTpoeHHA IpalyHpOBOYHOro rpaduka AOIYCKAeTCsl HCIIOJb30BaTh ITONYIOTapUPMHUYECKYIO
oymMmary

OTHOCHUTEJIbHOE CpEOHEE KBaNpaTUYECKOE OTKJIOHCHHWE CXOJAMMOCTH Pe3yJIbTAaTOB I1apajLieNibHbIX
onpeneJeHU He npesniaer 0,15

4 2. PacxoxnmeHUsi pe3yabTATOB 4YeThipeX IMapaJUICNIbHBIX onpencacHUil (d), a Takxke pacxoxiaeHUs
pe3yAbTATOB ABYX aHAMU30B () He mo/DKHBI IIpeBbIllaTh 3HAYEHUN, yYKa3zaHHBIX B Tabauie (P = 0,95)

PacxoxlieHHe 4eTeIpeX pe3y1bTaTOB PacxoxiaeHue pesyiasTaTo
Maccosast fo73 onoBa, % napﬁenhﬂm on%enepnezmﬁ, % e aHa_r[f;gog, ]:).Tﬁ ek
3107 1510 2100
610~° 3107° 410~
I 10_5 5 10_6 6 10-—-6
2 10“5 7 10“6 9 10—6
41073 2107 2107
8 10—“5 3 10—'5 4 10-—-5
1 10“4 4 10“5 5 10—5

JlonmyckaeMsble pacXOXICHHUS IUISI IPOMEXYTOYHBIX MACCOBBIX JOJIEH pACCYMUTHIBAIOT METOAOM JIMHEH -
HOW MHTEPIIOSIIUH.
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