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Thallium. Method of chemical and speciral determinution IOCT 20097 .4-—75
of aluminium, iron, bismuth, cadmiom, indiom, manganese, nickel, -
lead, silver and zine

OKCTY 1709

IMocTanosaennes Cocymapereeanors komprera OCCP no crapmpram or 25 maan 1981 r. Mo 2589 epox eneoennn
FOTAHORTEH

¢ 01.07.82
[MocTanoenennes Coceranaapra or 22.04.92 Me 430 cHaTo 0rpaHHMERNE CPOKE TCACTERR -

Hacroamyi cTaniapT YCTaHARTHBAST XHMHKO-CIEKTPAILHEE METOL ONpelele M ATIOMHITHA, He-
Ne3d, BHCMYTL, KAEMMHA, HEOHA, Medd, Mapraiils, WHEeIs, CEHHUA, cepedpa M LHHEAL B TALUIHH [1P#
MACCOBGH D008 HX B NPOLEHTIX

anosMiHpa ot 110 go 5.10-4

weneda or &10-% go 3101

BHCwMyTa oT 3 100 oo §-10-*

Kansud ot 210 a0 1.10-4

wmaee o1 3:10-% a0 110

siean or 2. 10-0 no |04

saprasa o1 L1060 mo 1104

uHkens or 3000 go 1104

CEHHLA oT & 10-% oo 1. 104

cepedpa ot 110~ ao 1104

uneka ot 7. 10-¢ oo 1104

Meron ocHOBAH HA MPedBapHTEIBHOM XHMHUECKOM KOHLUSHTPHPOGAHWE TIpHMecell oTlereHnes
OCHOBHOID KOIMYECTBA TAUTHA JKCTpakuded [R-0uxnopoTineHoitiv  Sgupos (XiopekcoM) b BHde
Dposiaa 13 1 H. pacTeopa SPOMHCTORAIOPOIHON KHCAOTH. PACTROR, COOSPEIlIHA NPUMECH, DLINAPHBAKDT
i rpatMTonoM KOUEKTOPE, COCTOAMEM W3 NOPpoIKa rpadiuTenoro © nodaskol 4 % xI0pHCTOrO HaTpHs
B CAYYHAE OMPEACISHHA MACCOBOH TOTH ATOMUHHA, DHCMYTA, HKeIesa, KAIMHA, HHIHA, METH, MAprama,
HHKENA, conuna, cepedpa u (0,1 % 0iopHcTorn HaTpHs B CIyaas onpeleleis Macconoil TomH HH K.

CHeKTpanbHE i aHanIHs MoUIvHeHOTO KOHUSHTRATA IPpHMeceil NPOBOLAT [0 METOIY «TPeX ITAIOHORS
C HCHaperHdes npodel U3 KpaTepa ¥rovlbHOMD IeKTPOIA B IVTE NOCTOAHHOMD ToKa cuaodl 13 A

{ Hasmenennan peaakmysa, Maw, Me 1).

1. ObIIHE TPEBOBAHHA

O0wme TpebOBAMMA K MeToay adatks — o FOCT 20097 0—81.

Hanasme ohmumaasae [lepereyarsn BOCIANCEHL

* Hazdawwe {aneape 2000 2.) o Havewesazan M f, 2, ymgepucdennane ¢ wonfipe 986 2., anpeae 1992 2.
(H¥YC 287, 702
i MagarenncToo crabaapron, 1981
£ MNK Hamarenscreo crapgapron, 2001
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C. 2 DOCT 20997481

2. AINIAPATYPA, PEAKTHEBI H MATEPHALI

Cnekrporpady kpapuepsil cpendell AHCNepcHH THODOTG THOZ, NOIBWTAKMHE MOMYUHTE CIEKT OT
220.0 no 400,00 Ha, VEOMITIEKTOBAMHBH TP IHHIOBOH CHCTEMOM OCBELIEMAA WenH ¥ TPeXCTYIeHYUATEIM
OCTAGHTENEM.

Crexrporpady audpakoapenneit ana JOC-8 {nepesiii nopAnoK), YEOMIIEKTORAHHLN TPEXTHHI0-
BOH CHCTEMOR OCRSIIEHHA Welt (pewerka o) wrp. /).

Herounux noctoauiors Tok: Ha 250--300 B i 3030 A

lMeneparop avroaod, OPACHOCODIEHHLI LTE TOEKUTE IY¥TH TI0CTOAHHOM TOKSE BRCOKOACTOTHLIM
Pata o .

Mg podiomone TP N0r0 TN, MOOBOTRKLLNT HIMEPATE TUROTHOCTE NOMNEPHE I AHATHTHYSC KX THHH.

Cresrponpoektop THna FNC-15.

Becw Topoeuonnnsie THDa BT wiy avanormuibie ¢ 0OrpeludocTERD BIGE MUsaiHA e Gonee (L001 1.

Becid avaniTHyec ke ¢ NOTPelHOCTEN Bineimpai He boaee (W2 r.

Jlamna uudpakpaceas ¢ aabopaTtopissM anToTpadcopMatoposy Tena PHO-250-2,

BokcH U3 OpraHMyeckoro CTERNa WIH aHATOTHYHIE

CryTiKa U3 OPTaHHYeCcKOro CTEKIA © MeCTHREOM.

[Mocvia kpapuesas (YAIKH, CTAKANLL, THIIH, OSIHTEILHEE BOPOHKH ).

Yrogiee e WIEKTROAL MAPKH OCOO0H YHCTOTRL AHAMETPOM & MM C paasepos Kpatepa 4= 3 1 4 = 4w,

KOHTPIIeKTROAL YTOABH LR OCOD0H YHCTOTH JHAMETPOM O MM, JATOUMCHHLIE HA YCeUe HHLIN KOHYE ©
FUTOIIATKON THAMSTROM 2 MM,

Mopowok rpaferoseit ocobol ynetoTh no DOCT 23462095,

Boma sucrrnauposaniad no NOCT 670872, neperiadian & KBAPUEBOM ANNAPATE HAH OYHILE HHA
Hi HOWHIALHOHHOH KOaoiKe,

BE =minopaMaTHIOBEET 2pUp (XI0pekc], ouHile MBI caeayviouas obpasom. B penumensnol Bopo-
ke pMecTHMOCTEI 1000 cx? xnopexe (TOO0—B00 cy?) rposcie nposduinaor 100 oy’ pacTeopa ¢ MoaapHoi
KOHUEHTPAUHeR 3 MouiL/OM° COMAHOH KHCTOTH W apasan 130 cw® pomul, BCTpaxmBaioT XAOPEKE ©
PACTROPOM EHCAOTE B BoJoH & Teverue 3 smun. [MTocne paccnavmanns muakocted (2030 MuH) BoaHyio
YACTL OTOPEcHBIOT. 1na Gonee nonHors pAcClanBanii nocne mocieaHed NpoMEBKH, WHIKOCTH OCTak-
JEOT B BOPOHES HA HoUL OTMBITLIT XTOPERS IRAIL NeperodanT B EBADUeRonM annapare (cobHpanT
ippakumo, KHnawyio opd 175—=178°C) HenoaeavioT KIHEepaHoiyIo DaHi, NOKPRETYI0 CA0EM Mapadyn:.

Kucaora camanas no FOCT 31IR—77, pacteop © Monapiodl KonuenTpanned 3 souk/ame.

Muuepun no NOCT 625975,

Mapapun no NOCT 23683849,

Kucaora azortHan mo FOCT 446177, apasne neperdanias B KLapuesosM ANnNapaTe, WK KHCIoTa
a10THAR oCobol aHeToTE o TOCT 112584,

Kucaora dpoMactoponopotdag no NOCT 206277, npakiosl neperdadiat, pacToopbl ¢ MO0 pHOH
konuenTpauneit B u 1 sons/ s’ Konie HTpauie SposMHcToBOIopoTHOH KHCIOTEL YCTAHABAHBAIGT THTO-
EAHHEM PACTROPOM MHOPOOKHCH HATPHA.

bBpos no NOCT 410979, neperdalibii 6 KpAPLEROM ANIapaTe Ha ROAAHOR GaHe np# TeMnepaTvpe
BoakE (60+5) "C. CoGHpaloT GposM Nol BoJoH B KEapUenol konbouke.

IMuapookues Hatpra no DOCT 4328--T7.

Harpuit xnopreTei sapey i Y.

CIHPT 2THAOEEH pekTHOMEOBINALIE Texuuueckyi no [OCT [B300--K7,

DoTommacTHHKN scnektporpadumecknes THnos 11, | (o ananosnHeise ),

Buosyt no NOCT 10925940,

Kanmuii no FOCT 146793,

Huaui no NOCT 1029794,

Maprapen no FOCT 6008159,

Mear no NOCT 85978,

Hukens no FOCT 84997,

Cepetpo no DOCT 6836—80.

AmoMHHHE MeTamaveckdil o FOCT 106974,

Aeneio kaphoHIILHoe palHoTeXHHYeckoe — no [OCT 1361079,

Cerren no NOCT 377598,

Lipere mo FOCT 364094,

PacToopi a30THO- WIH CONAHOEHCTLE, CONSPHAUTHE M0 2 M BHCMYTA, KanMUa, HHIAE, Maprasdua,
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rocrT 20097 4—81 C. 3

MeTH, HHEemd, cepedpa o no 10 Mr amoMuHRd, Xeneia, ceMpus B upika B | em®. g npuroroneHns
PACTHOPOE HENOABIVIOT METAUIE © MAcCoROH Joaei OCHOBHOMD BelecTna we Medes 949,99 5%,

MpUroToieHHe PACTROPOR NPHBZIZHO B NpHarckerrd NOCT 20997 281,

Oopasie CPanHe AR,

[T pwseewanue donyvekasrcr npusieHeHre npUBoPORE ¢ (OTOAEKTPHYCCKON PerncTPaiie il CIeKTp B IpyTH
I.'[EI:R'.'I]'.II.'I-I'FIH(lZII.['-ItCR}:II I!]‘.II['I_HJI'.H:!IIE H YCTHHOBOK,. JEYTHX MOATCPHANOH W PEEAETHHOB IPW VEREEHA RO HEHHY TOYHOCTHLIX
KHPAKTOPHCTHE HE XVES YCTAHKLIEHH X HACTOM LIHM CTREHIIPTON.

Paznen 2. (HMamenennas penakmaa, Haw, Ne o1, 2),

I MOANOTOBEA K AHAITH3Y

OcpoBol LA NPHTOTORTIEHHT OGPATUOE CRABHEHMA CTVENT rpadHTonL Nopowok ocobol YHCTOTE
¢ A0GARIEHHEM 4 % XIOPUCTOTD HATPHA (AP ONPEIete A MACCOROH T0NH UHHES B rpadiHToE: i nopoloK
aofannamT (,] % waopreTorn HaTpEd). YHeToTy NPHIOTORASHHON OCHORE! NPOREPS T CneKTporpadiyec-
KW PH YCAOBHAX AHATHIL, OMHCAHHLEY B pasn. 4. 8 nperoTomieHtd rodosHore ofpasia o Maccopoi
ao0el BMCMYTA, KAAMMAS, HHIMA, MAPradoa, Mend, dukend, cepedpa no 0002 % Eaaioro M amoMuind,
WEaesn, comiaa W umHka no 0,1 % kamooro o3 r ocHone gobaasoTt no 0,3 cv? cTasgapTHRY PacTEOPOR
eMeHToR- npUsecei. [1pH ppefeHH K PACTROPOE COSIAT 34 TeM, YTOOR! PACTROR, NPOTIHTE AL N OCHORY,
HE A0NOOHT A0 CTEHOK W aia Jawkd. [loastomy, no sepe BEEReHHA PACTEOPON NpHMecedl, oCHoRy
NOICYLTHABLET 100 aasnoi. [Mocie aeeaeHud BCex PACTROPOR NOTYYeH UL 00pasen TIHATENLHO TOACYIIEH-
BAWIT W TIEPeMeIHBAIGT B CTYIKE W1 OPradHdaeckors crekna B tedense 30-—40 aue. 3aTesm MeToaoM
MOCASI0BATENLHOMD  paifasieHd TOA0nHOI0 W KAEA0M0 BHOBL TIPHTOTORIEHHOND 0Opaila  oCcHOBDH
NOYHAIT CepHIn palouns o0pasiuon CPpaBHeHRA ¢ MACCoRn Doael BHCMYTE, KaXMua, WHIHA, MApraHua,
MeIH. HHEens, cepedpa: 2105 610 % 2100 % 6104, 21071 % 1 ¢ Macconoil Aoneil AnOMHHERA, Kenesa,
caMuua W ommaka: LI0~4 300-% L3 300~ L0 % Ofpazusl cpapieds, NPHIOTOREHHLE 110
VEAIAHHOH MeTOOHKS, J0MEHL OETL 3TTECTORIHL B COOTEETCTBHH ¢ HOPMATHEHON JOKYMeHTAlHen,
YTRSPHRIEHHOH B YCTAHORIEHHOM NOpAIKe. XpadaT ofpatik ¢ oCHOBRY B DOKCAX HAH BaHKAX © 3a0HHYH -
EAOUIMMHCA KPblEami. Cpok xpatseHnd | or.

Pazaen 3. (Havewennaa penakmaa, Has, Ne 2).

4. IPOBEAEHHE AHATTN3A

4. 1. XUMMUeCKoe KOHLEHTPHPpOBAHKS ipisecei. Hapecoky tannma saccol 1 000— 1 500 r noMelnawT
B KEAPIEBYED YALIKY BMECTHMOCTLI0 30—50 ca?, pacThopsior b 4—6 ¢y’ COOTReTCTREN HO A30THON KNG0Tk
M BLIMAPHEADT 000 Hedpakpac ol tasmnoid npi TeMnepartype okomo 90 °C 00 0oay9eHE s Rk HBY Coaed.
FaTes ARaAILOGpaGaTERAKT 2—3 oM pacTiopa HPOMUCTO-BOA0POIHON KHCAOTE ¢ MONAPHOH KOHLIEHT-
patdei § wmonk/amMd ¢ gofapnendes 4—5 Kanens GpoMa B BRIMAPHBAKT 00 TOTVMSHNS TIAKHLIN comed.
Copepaimos yamky pacTopanT 88— cx® | 0. pacToopa GpoMucTo- sOI0POIHON KHCAOTE, B0GanIsHs
3f Kanent GpoMa D0 MOIHOMD PACTROPSHHA OCAAKA, M TNepeHOCHT PACTROR B KBAPUEEYID JeIHTeILHY
poponky. Yamky odsmemaor 2 ow' omoll ke kwenortu. JdoBasnsot B opopouky 1012 ew? xaopexca
(cooTHOWEeHNE BoAHOH W oprapmdeckold a3z I} 1 naasHeM NoOKaYMEaHHEM BOPOHKY IECTPArHpyIoT B
Teweure 3 sy [locne paccnoenus opraduM4eckyio aly CAHBAIOT, B IeNHTEILEYIO BOpoHKY aobannawTt
1—2 kanm Gpoma, 10—12 cv? xnopekca ¥ NOBTOPAIOT JKCTPAKLIHIG el ABa paza. Boamyio duaty, nocne
OTAEISHHA OPraHKYeckoil, Yepes ropio CAHBAINT B KEAPUEBYI 4ALIKY BMECTHMOCT B0 30 cx?, BRINapiBamnT
A0 NOAOBHMHLT 00LeMa Mol HHdpakpachoil namnoi, gobapnswt 3 v rpafUTOBOTO NOPOUIKL, CONMSPHEI-
wero 4 % XnopucToro HATPHA, W BLAPHENOT I0CYNA NPH TeMIepatype okono 90 °C (nps onpeieneniy
LHHED KOHLUEHTPAT npHsMecell pumapusamnT wa 100 sr rpadmrtosoro mopowka, comepsalnero 0.1 %
WIOPACTOre HaTpHa). CMBIBAIOT CVXOH OCTATOK CO CTEHOK YAlUKH HeGOMeUHM  KOMTHHECTEOM  BOOLE
(1,520 cai’) 1 BHODL BHIAPHEAIOT JOCYEA M TeMiepatype okodo 90 "C. Cyxoil octaTok nepedaoT Ha
CTIRKTPRUILHLEIH  adanus. O0oratwenne BEOyT B3 HeTLPeX NapLiielibHuiy Hapecok., QUIHOBPeMeHHD ©
NOArOTORKOH 0DpasUon 4Yepe3 B CTAOMMH AHANWIA NPOROIAT YEThIPe KOHTPONLHLIY ONBETE C0 BCEMMH
PEAKTHRAMI.

({ Hamenennaa peaaknma, Has, Ne 1, 2).

42 CneKTpantblWid aHannid KOHUEHTPATSE MpHUMeceid

4.2 1. Moaoeus crexiipospaibupoddinin Hpk onpedeieiiiit dlioMERYA, SRCMVHgS, Joelela, Kadyus, s,
MEGU, MAp2aNEe,; NHKeWs, Celinyd i cepefipa

Hagecky nMoaroToRIEHHLY KOHUSHTPATOR H O0pailon cpasHedHa saccoll no 20 Mr moselant o
KpaTep aneKTpoda (apogs) rydHHod 3 vy 3 DsaMeTpon 4 8. SNexTpoabl NpedbapHTeibio o0®UranT 6
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C. 4 DOCT 20097.4—41

A¥Te NOCTOAHHOND Toka CHaoi 10 A 8 tewenue 10 . Cnekrpl npod, 00paiuos CPABHEHHA B KON TPOTLHOMD
ONETE GOTOrpadiupyioT IPH NOMOIEH KEAPUZEOTO HAH IHQpaKkuMonione cnekTporpadia © TpexiMHIonoi
CHCTEMON OCRSILEHHA WETH B AyTe NoCToAHHOre Toka cuaoil 15 A Bpews skcnoauuny 20 o, Wupaia
weny cnektporpadia 0,015 sy, [lepen measo yCTaHanHBAI0T TRHEXCTYIEHYATHN oCnabUTeb.

B kaccery sapaxarT ope GOTONARCTHHEN: 014 obtactd cnektpa ot 20000 1o 31000 mwm — tuna 1,
ana obpacty cnekTpa oT 31000 no £00.0 iy — THna [ wis ARanoanrHsHy .

4.2.2. VMoaowua cRexmpodiaifiposaiiud Hpl ovpedetelin Miika

Hapecky NoOLroTOBIEHHLY KOHUSHTPATOE W oOGpaiucs CPABHEHHA sMaceoll no 43 Mr noselanT o
KPETED VIOALHOMO MEKTROSA (aH0ma) rivEHHoH 1 JHaMeTpoM 4 M. SHeKTPoAR NPeIsapHTensio ohwH -
raoT B JOyre DOCTORHHOro Tokd caaoi 10 A s Tedenmne 10 ¢ Cnexkrpel npod, obpaiuon cpaBHedHs W
KOHTPONLIOMD oNBTE thoTorpadipyioT npE noMomyd Rdpakiioiiors cnextporpaga tana QdC-8 ¢
TPEXTHIZOBOH CHCTeMOll ochelleHdA Wead B Ve OOCTHMHHOTD ToKa cioil 153 A Bpema secodHIHH
e 1) . L spaaa weny cnekTporpada 0,020 .

CReKTphl KAKIOND MOIyHMeHHOrD KoHuenTpaTa ororpadupyioT mo isa pas, oDpasion cpaBeesms —
0 TPH pata Ha odHoi 1 Tol xe PoTommacTHHEKE.

420, 4.2.2. (Havenenman penakimna, Him, No 7).

5. OBPABOTEA PEIYJILTATOR

5.1, Ha coexTporpamMsasy ¢ moMolibio MEUEPDOTOMETPE HIMEPAKT NOULPHEHAA THHHIT onpeaend-
ExMLIX WEMEHTOR W GnHanexaleradona. Mpagynposodibie TPafMEE CTPOAT & KoopanHarax AN — lgC) roe
AF =5, Py = S-t' C — MACCOmAA TONH ONPEIeNASMOre IMEMeHTa B IPAIVHPOEOYHLIN 06paiuax & %.

Macconyio QoK TpEMecH B TAWUTHE (X} B OpOLEHTEY BRYHCIRINT o opsyie

mC— L)

i,

rog i — MACCH KOHUSHTRATA, M
O — cpeauss MaccoBad I008 NPEMecH B KOHLEHTRATE aHanHIMpyesMoil npobul, saflledmpas no
rpanyHpoRcaHoMy rpadiiky, e
O — Ccpenusfd Macconad IOV NMPHMECH B KOHLEHTRATS KOHTPONLROTD OMETa, HAHQeHHAA N0 rPagyH-
POBCIHOMY TPMPHRY, %
M — MACCA HARSCKH MPODLL, M.

DoTOMETPHPYIOT CASAVIOLIHE AHATHTHYSCKHE THHHH (LTHHB BOTH B HM):

ATOMIHAR — Al | 308,21

BHeMYT = Bi | 306,77,

#enean — Fe 1 302,06;

kanmuih — Cd 1 228 30,

HHAHIE — In 1 325.61;

senh — Cu 1 327 40;

sapraden — Mn 1 257 .61,

HHEeTE — Mi-1 300,24;

ceimen — Ph I 283,31,

cepedpo — Ag 1 328,07,

UHHE — £n 1 334 500

5.2, Pacxosiewus pesyviLTaTOR “eTLipex Napuiie]biey onpetedendit (d), a TaKxe pacxoxisius
PEIVNETATOR S6VN aHATHIOR ([} He JoUHED MPERLIUATE IHAMeHRH, vRazanduy B Tabmue (P = 0.93).

Hams e HGR e ST Mucconam aony Pacxiegenne JeTa pex peayantainn Facxosneine pesyisTaron QRyx
HREMEHTE, T HAPILIEN BH KX Dopeaene wn i, 5 apn o,
AIRIMMHE -1 s A0"
210 -1 g
4103 A [ X103
N T N 1 ERT
1 Uiy 410°° 51077
e i 70— qa0-°
5107 210 200
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rocT 20097481 C. 5

fpadaaycenue

Hamsendnanne snemenTi

Macconam aonu

Parxoxgonne uerm PEX PEIYARTITON

Pacxow nenne PEFILTATOR ABYX

ANEMEHTE, T ARSI BHEX Snpegensyni, & Ananwans, %
Bitcayt, EN i 1,510°" ot
HEIMER, B0 3t 410"
HHKENE 1-1—* 510" &-10—"
T Tt aqp"
Buicnevt, gt 1,507 rp-?
HHKETE, b [ LR [k 30
HELHE 1-10 107 519
AR R [ 410" LA [
CHHHEL 1-10= R [ &-10—"
210 A i 11—+
gt N [ rp—d
8103 37 40
- EN i 5101
N [ 7t g0~
S0t 210 ap
Kamnanii, meis N [ -1p—® BT
10" e [ 3 [
810" kN [ 40"
11 S0 519"
N [ - Bl
10— 210 e [
810" a0 401
Lt a1 CA T
Maprasen -1 EN i "
. [ R [ i1
g1’ 240 * 2
8 [ N [ 41077
i 1 R i LAl
Cepebpo 1 ® 51077 eS8t
250" 1 L5t
ER T N |l e [l
g10-" 8 [ 410"
-? s 10"
2t 1t L
a1 N | g
g10—* [ 410
1-p 410 s
Llnnk EN i j® 410"
-1 s 510"
103 11— [0
g 20 e
a0 3’ 410
- ER i A0

Honyckassble PAcKoXIeHHA AT8 MPOMERYTOMHLIX MACCORLIX O0/SH PRCCHHTREIBANT METOEOM THHEH -

HOH MHTEPTIONALLHEA.

3.1, 3.2, (Hamenennas pegaxiead, Has., Ne 2).

GOST
I
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