b3 5—92/640

15 p. 50 k.

FOCYANDAPCTBEHHDHA CTAHIOAPT
COK3A CCP

HUKEJIb, CI1JIABbl HUKEJIEBDIE
N MEJHO-HUKEJIEBbBIE

METOJA Dbl ONNPEAEJEHHUA CYPbMbI

'OCT 6689.10—92

U3naHue odHuHAJILHOE

TOCCTAHOAPT POCCHH

Mocksa



http://geobases.ru/rubric/%D0%BF%D0%B8%D0%BA/0

YAK 669 245:543.06:006.354 pynna B59
FOCYAAPCTBEHHDBDH CTAHAAPT COK3A CCP

HUKEJIb, CIIJIABbl HUKEJIEBbIE H

MEJHO-HUKEJIEBBIE
rocCT

6689.15—92

MeToAbl onpeaeneHns CypbMbl

Nickel, nickel and copper-nickel alloys.
Methods for the determination of antimony

DRCTY 1709

Hara BBeaenns 01.01 93

Hacroamui cranpgapT ycTaHaBJHBaeT 3KCTPaAKIHOHHO-DOTOMETPH-
yeckue M noJsisgporpadgrHyecKHe METOABl OINpeAeJNeHHS CypPbMBEl (IpH
vaccoBoi aoJie cypbMbl oT 0,0005 no 0,01 %) u atomMHO-ab6copOIHOH-
HLIH MeTOA OllpejesieHHsI cypbMbl (IpH MaccOBOH JoJe CYPbMbl OT

0,001 no 0,05 %) B HUKeJqeBBX H MeJAHO-HHKEJEBLIX  CclIJaBax IO
F'OCT 492 u TOCT 19241.

1. ObBIIHE TPEBOBAHMUW/I

O6uine tpeboBanus K meronam aHaauda — no ['OCT 25086 ¢ no-
nmoadenuem no pasfa, 1 TOCT 6689.1.

2 9KCTPAKHHUOHHO-2OTOMETPHUECKHUN METO/],
ONPENEJEHHA CYPbMDbI C TIPUMEHEHHEM
bPUJIIMAHTOBOTO 3EJEHOTIO

21, CymHOCTL MeTOxA

Merton ocHoBaH Ha o0pa30BaHUH INSITHBAJEHTHOH CYpPbMOH B COJfA-
HO-KHCJAOH cpele rexcaxJiopcrtudbara OpHJJIMAHTOBOrQ 3€JEHOI'0 3KC-
TPAKLUHH €ro TOJYOJOM U U3MEPEHHH ONTHYECKOH NJJAOTHOCTH 3KCTPAaK-
Ta B cavyae MelHO-HHKeJEBLIX CIIAaBOB CyPbMy IIpeJBapPHUTEJbHO OT-
A€JI410T COOCaXKAEHHEM C META0JIOBAHHOU KHCJIOTOMH.

22 Anmapatypa, PEaKTHBL H PacTBOD L

DOTO3TEKTPOKOJOPHUMETD HIHU CIEKTPOPOTOMETD.

HM3nanne oduumanbHoe

€ WispateabcTBO craHpaptos, 1992

HacTosiliMii ctanaapt He MOXXeT ObiTh MOJHOCTbIO HJAH HYACTHYHO BOCNPOH3BEJEH,
TUPaXHPOBAH K pacnpocTpaHeH Oe3 pa3speumtenusa loccranaapra Poccun

2 3axk 1524
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Kucnora asotHas no 'OCT 4461 u pas6aBaennasn 1:1.
Kucjora coasinasg no 'OCT 3118 u pasbaBaennas 1:1.

CMecb KHCJOT HAJisi PacTBOPeHHUS: KOHLUEHTPHPOBAHHAasi a30THAs H
COJIsIHAsl KHCJ0Ta B COOTHOLUeHHH 1:3.

Kucaora cepuasi no TOCT 4204 u pas6asiaennas 1:5.

Kucaora ¢propucrosogopoanas no I'OCT 10484,

Ammonu# azoTHokucabii 1o 1 OCT 22867,

JXuakocts npombiBHasi: 10 r a30THOKHCJOro aMMOHHS pacTBOpS-
T B 200 cM® Boabl, A00aBasitoTr 10 ¢M® KOHIEHTPHUPOBAHHOH a30THOH
KHCJIOTHI, JOJHBAKOT BOAOH A0 1 AM® M mepeMelllHBAaIOT.

OnoBo aByxJaopHctoe no HTJI, cBeXenpuroToBJeHHBIH PacTBOP
10 r/aMm® B conngHOM KucaoTte, pasbaBaenHoi 1:1.

Harpuii asorucrokucaniii no 'OCT 4197, pactBop 100 r/am®.

Kapb6amupg (moueBuHa) mno I'OCT 6691, HacbiuleHHbIH pacTBOp:
100 1 MmoueBuHBbI pacTBOpAIOT B 100 cM3 ropsiueii BOIHI.

BpuiauaHTOBBIA 3€J€HBIR, BOAHBIH pacTBOp 2 r/am?.

Toayoa no 'OCT 5789.

Harpuit cepHokucanii 6e3Bogubii no 'OCT 4166.

OJ0BO MeTaaJUyecKoe, ¢  COJAepKaHHeM CYpPbMbl He OoJiee
3-10-3 %.

Cypbma mapku Cy0 o TOCT 1089.

CTaHaapTHbBIE PACTBOPhE CYPbMBI.

PactBop A: 0,050 r cypbMBl pacTBOPSIOT NPU HATPEBAHHU B 20 CV
KOHILEHTPUPOBAHHOH CepHOH KHCJOTH. PacTBOp oxgaaxKAarwT, noMella-
IOT B MEPHVIO Koaby BMecTHMOCThIO 000 cM®, 10JIHBAIOT A0 METKH Cep-
HOH KucJaoTou (1:5).

1 ¢m® pactBopa A copep:xut 0,0001 r cypbMBL.

PactBop b: 10 cm® pacTtBopa A nmomelllaloT B MEPHYIO KOJOy BMec-
TuMOCcTbI0 100 cM®, AOAMBAIOT 40 METKH coJaHod kucJgotod (l:1) n
nepeMelunBalOT: TOTOBST B JeHb IPHMEHEHHS.

1 ¢m® pactBopa b coaepxkut 0,00001 r cypbMHI.

PactBop B: 10 ¢m® pacTBopa b momelnarT B MepHYIO KOJOy BMecC-
TuMocTblo 100 cM®, poauyBaloT A0 MeTKH COJSIHOH KHCJAOTOH (l:1); ro-
TOBSAT B JiIeHb IPHMeHeHu4.

1 cm3 pactBopa B comepxut 0,000001 r cypbMBL.
2.3. llpoBenenue anaausa

2.3.1. Has cnaasos ¢ maccogol 0oaell KPEeMHUA U XPOMQA MEHEE
0,1 Y%, ne codepocauiux soregpamna

HaBecky cnaiaBa (cM. Tabua. 1) noMelwlamOT B CTaKaH BMECTHMOCThIO
250 cm®, pobasasior 20 cM3 asoTHOH KucJAOTH (l:1), HakpwIBaIOT ya-
COBBLIM CTEKJAOM, CTEKJSIHHOH HJAM NJACTHKOBOHU MNJAACTUHKOW H pact-
BOPSAIOT NIPH HarpeBaHHH.



rocTt 6689.16—92 C. 3

TabGauwuma 1

AnH<BOTHAHA

Maccosas cypbma, % Macca uaBeck#, I' | gaerp pacteopa, cM®
Ot C,00(5 po 0,00! BKJMIOU. 0.5 Bech pacrtBop
Cs. 0,031 » 00,0020 » I ! 10
» 0,020 » Q005 » 3.5 1€
» 0,005 » (0,01 » 0,25 10

[locne pacTBOpeHHss HABECKH YacoBOe CTEKJO HJH MJacTHHKY H
CTEHKH CTAaKaHa OINOJAacKHBAKT BOAOH, A00aBASIOT 3 cM3 KOHLEHTPH-
POBaHHOM CEPHOH KHUCJAOTHI U yIapPUBAKT A0 HauaJa BbljesieHus1 Oe-
JOTO JblMa CepPHOH KHCJOTH. CTeHKH cTaKkaHa OII0JacCKHBAalOT BOJAOH
H NOBTOPANT ynapuBaHHe A0 HauaJa BbiedeHusi Oeqoro JabiMa cep-
HOH KHCJOTHI elile ABa pas3a.

Ilpn maccoBolt moJsie cypbmbl B cnaaBe MeHee 0,001 % ocrartox
OXJaxKAawT H PACTBOPAIOT NPpH HarpeBaHuu B 20 cM® CONSTHOU KHCJIO-
Tol (1:1). PacTBop oxmaxpalor, noMelialoT B JeJHTEJbHYIO BOPOHKY
BMeCTUMOCTbIO 250 cM® M CTeHKH CTakKaHa OIoJIACKHBAKT b cM3 co-
JAaHoK kucaotel (1:1). K pacrBopy nobapaswor 1—2 kanJau pacTBopa
ABYXJIOPUCTOTO 0Ji0Ba, MepeMelinBalT ¥ OCTaBJASAIOT Ha 1 MUH, 3aTeM
po%asasawT 1 cM® pacTBOpa a30THCTOKHCJOIO HaTPHS, XOPOIIO Mepe-
MEIUHBAIOT H OCTaBJAAT Ha O MHuH. [loGaBuastor | c¢cM® HacbHIUleHHOro
pacTBopa MoueBHHBI, mnepeMewmnBaot 30 r, BBoasT 140 cM® Boaw,
I cm® OpuanumasToBoro 3ejenoro, 30 ¢cM? ToJyosa H BCTPSXHBAKT BO-
poHKYy B TeueHHe 1 muH. Ilocae pasaenennsa a3 HHUXKHHUHA BOAAHOH
CJOW BBIOPACHIBAIOT, 4 OPraHHYeCKHH CJIOH NMOMellalOT B CYXOH CTa-
KaHn BMecTHMOCTbi0 D0 cm?®, coaepxauwuii 0,3—0,5 r 6e3BoOAHOro cep-
HOKHCJIOTO HaTpUs HJAH (QUJILTPVIOT uvepe3 cyXold OyMazKHbIH (QUAbTPp.
Hepes 10 MHH U3MepSAIOT OINTHUYECKYIO [LLIOTHOCTH »KCTpakKTa Ha (POTO-
3JEKTPOKOJOPHUMETPe ¢ KDPACHBLIM CBETOMPHJILTPOM B KHOBETEe C TOJIHIH-
HOH MOIVIOIIAKULIEero CBeTd €101 O CM HJH Ha CIHEeKTPOPOTOMETpe INpH
640 HM B KIOBeTe ¢ TOJUIHHOH MNorJoliaioliero cset cjaoss 1 ¢m. Pacr-
BOPOM CPaBHEHHS CAYKHAT 3KCTPAKT KOHTPOJIBLHOIO OMBITA.

[Ipu maccoBoi moJe cypbMmbl B cmjaBe cBbiliie 0,001 % ocraTtok
NocJe BHIMAPHBAHHS C CEPHOM KHCJIOTOH OXJaxKJAaloT H pacTBOPHIOT
npu HarpeBaHuu B 30 cM® coasaHoil kucaoTsl (l1:1). PacTBop oxisax-
410T, IOMellaloT B MePHYI Koa0y BvMecTuMOCThIO of) C¢M® ¥ HOJHBa-
IOT JO MEeTKH coJasHod KucaoTok (1:1), anHkBOTHyio d4acte 10 cwm®
TOMEILAIT B JeJHTeJbHYI0 BOPOHKY BMeCTHMOCThIO 100—150 cm3, no-
6aBaAAT 1—2 Kamiau pacTBOpa ABYXJOPUCTOro 0OJIOBA H OCTaBJAAIOT
Ha | mud. 3atem po6asisioT 1 cMm3 pacTBopa a30THCTOKHCJOrNO HAT-
pHsi, XOPOLIO nmepeMellHBAIOT H OCTaBJAAT Ha o MHH. llocae »toro no-
SaBadioT 1 cM® MoueBHHBI H nepeMemiuBatoT 30 ¢, 3aTeM A00aBJaAIOT
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55 cMm® BoAkl, 2 ¢cM® pacTBopa OpuanauanToBoro 3esieHoro, 30 cm?® Toay-
0Jla H BCTPAXHBAIOT B TeyeHHe 1 MUH.
Hanee mocTynaioT, KaK yKa3aHO Bhille NMPH aHa/lkM3e CIJaBOB C

MaccoBo# goJeil cypbMbl MeHee 0,001 9.
2.3.2, Aan cnaasos ¢ maccosgoll doaeil xaopa AU Kpemuus Gosee

0:1 0/0

HaBecky cnsaBa (cm. TabJs. 1) noMenlarloT B IVIATHHOBYIO YaliKy,
podasasiior 20 cM® azotHod xucaorel (l:1), 1 cm® PropucroBogo-
POAHOH KHCJOTHl H pacTBOPAIOT NpH HarpeBaHuH. llocne oxmaxaenud
CTEHKHU YallKH OMOJIaCKHBAlOT BOJOH, H00aBJSAKT 3 cM® KOHUEHTPH-
POBAaHHOH CEePHOM KHCJOTbl H YIApPHBAKT A0 Hauaja BhjlesleHUus Oe-
JIOTO JlbIMa CePHOHM KHCJOTH. Yallky OXJdaxKIalT, ONoJacKHBAKOT
CTeHKHW YalUIKH BOJAOW H NMOBTOPAIOT ynapuBaHHe A0 HauaJa BblAeJeHHS]
0esioro JbiMa CepHOH KHCJOTH ellle ABa pasa. JaJgee aHAJNH3 BeAyT
KaK YKa3aHo B 1. 2.3.1.

2.3.3. Aaa cnaasos, codepaaujiix soavppam

Hasecky cnsaBa (cm. ta6a. 1) nomeuialoT B CTAKaH BMECTHMOCTBIO
200 cm3, nob6asaswor 40-—60 cM® cMecH KHCJAOT AJsl pPacTBOPEHHS,  HA-
KPBIBA1OT YAaCOBLIM CTEKJIOM, CTEKJASIHHON HJAM NJACTHKOBOM IIJIACTHH-
KOH H PacTBOPAKT npH HarpeBaHHH. CTeKJO HJAH NJACTHHKY H CTEHKH
CTaKaHa OIIOJaCKHBAXT BOJAOH, A00aBJASIIOT D CM° KOHUEHTPHPOBAH-
HOM CepHOH KHMCJAOTH U ynapHuBaiT 10 10—12 em”,

[locae oxaaxgeHuss K pactBopy aoGaBasiioT 30 ¢M® BOABL U BHI-
NaBilug OCaJ0K BOJbMPAMOBOH KHCJAOTH OT(MHIABTPOBBLIBAIOT HA JABOH-
HOH MJIOTHBIH (PUAbTP. CTakaH H 0OCaA0K NPOMBIBAIOT D—6 pas rops-
yeit consgHofl KucjaoTton (1:1). Ocanox ¢ duabTpoM BHOpPaChIBAKT, a B
QuabTpaTe OUPEneJSAIT CYPbMy B JeHb NpPOBeAeHUst aHaauza. ad
3TOIC YIIaPHUBAIOT PacTBOpP, He AONyCKasl KHNEeHHUsI, 10 HayaJda BblAeJe-
Hus OeJoro AbIMa cePHOH KHUCJOTH., OnosackyuBalOT CTEHKHU CTAaKaHa
BOJOH W IMOBTOPSIOT yNapHBaHHe [0 HauaJja BblAeJeHHs 0eJioro Ibi-
Ma CePHOH KHUCJOTH. ellle ABa pa3a. [lasee aHaJyuM3 BeayT, KakK yKasa-

HO B II. 2.3.1.
234. [Aara medHo-HuKe.1€8blX CNAQBO8

Haecky cnsiiaBa (cM. Tabua. [} nmoMellaOT B CTAKAH BMECTHMOCThIO
250 cm3, pobasasior 0,01 r merananueckoro oJso0Ba, 20 ¢M® a30THOM
KUCJOTBHl (1:1), HAKPBHIBAIOT YACOBBIM CTEKJIOM, CTEKJSHHOH HJH IJac-
TUKOBO# NMJAaCTHHKON U pacTBOPSAIOT npu HarpeBanuu. 1locse pactrope-
HUsT HAaBECKH CTEKJO HJH NJAaCTHHKY H CTeHKH CTaKaHa OIll0JacKHUBa-
I0T BOAOH, pobaBasaioT 20 cMm? Boabl, HeGoJbiIoe KOMUYECTBO (PHJIBTPO-
OyMaKHOH MACChl U OCTaBASKWT Ha 1—2 4 Ha Temyol OaHe. Ocaaox
OT(QUJILTPOBLIBAIOT HA MNJAOTHBIH (PUJABLTP, CTaKaH H 0OCaJOK IPOMBIBA-
10T 10—12 pas npoMBIBHOH KHAKOCTBIO., PHJALTP C OCAAKOM NOMELLa-
IOT B CTakKaH, B KOTOPOM TIPOBOAWJIOCH  OcaxAeHHe, [00aBJsAIOT
10—15 cM® KOHLEHTPHPOBAHHOH CepHOH KHCJAOTH, 20—35 cM® KOH-
LLEHTPHPOBAHHOH a30THOM KHCJ/IOTBHI U PacTBOp ymapHBaloT A0 HayaJja
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BbIAeJeHHs T'ycToro 0eJioro AbiMa CepHOH KHCAOTHI. Ecau ocTaBlIHACA
pacTBop oKpaueH, nob6aBasior ele 5—I10 ¢M® a30THOH KHCJIOTH H MO-
BTOPAIOT yIHapUBaHUMe A0 HauajJa BBUAEJNEHHS TycToro Oesoro JbiMa
cepHoll KHcJOTH. CTaKaH 0OXJaxXaaloT, CTeHKH ONOJAacCKHBAaIOT BOAOH
H ynapuBaloT PAcTBOP A0 MOJIyYeHHsI BJAaXHBIX COJIEH.

IIpn maccoBoit poJsie cypoMbl B cnjaaBe MeHee 0,001 % K ocratky
nocJie oxJaxaeHHs 100aBasloT 7 c¢Mm® coqasgHou KucaoTohi (l:1) Harpe-
BAlOT J0 PacTBOPCHHUSA, PacTBOP NOMeLIalOT B AEJIHTEJbHYIO BOPOHKY
BMeCTHMOCTbIO 100—150 cM3 W CTeHKH cTakaHa OMNOJacKHUBalOT 3 cM°
CONAHON KHCJOTH (1:1) U paJsiee aHanus BeAyT, KaK yKa3aHo B m, 2.3.1
[P onpedeseHuu cypbMbl B ciisiaBe MmeHee 0,001 9%.

Ilpu maccoBoii goJse cypbMmbl B cnaaBe cBbilie 0,001 % ocraTok
pacTBOPSAIOT npu HarpeBaHuu B 30 cm?® consgHo#l KucjoTel (l:1), pacrt-
BOP OXJIaXxKJAaloT, NMOMEINlaloT B MepHYI0 KOJAOy BMeCTHMOCTbIO 50 cm?
U JAOJIKBAIOT JO METKH COJISIHOH KHCJa0TOH (1:1). AJHMKBOTHYX 4acTb
10 cM® nmomeulawT B JeJHUTEJbHYK BOPOHKY BMecTHMOCThIO 100—
—150 cm3, danee anaaus BeAyT, KaK VKa3aHo B 1. 2.3.1 npu onpepne-
Jenun cypbMbl cBhllle 0,001 Y%.

PacrBopoMm cpaBHeHHSI CJAYKHT pPacTBOP KOHTPOJBHOTO  ONbITA,
[IPOBeACHHLIN Yepe3 Bech X0/ aHaJH3a.

2.3.5. [locTrpoerue epadyupo8ouHelx epaguKkos

23.5.1. I'padyuposouHoelli epahuxk dasa onpedeae-
Husa cypoms. mernee 0,001 9,

B neautenbHblie BOPOHKH BMECTHMOCTBIO mo 250—300 cM® nome-
wator 1,0; 2,0; 3,0; 4,0; 5,0 u 6,0 cm3 crangapTioro pactBopa B cy-
DbMBI, JNOJHBAWOT coJasgHoH KHcaotoi (1:1) mo 25 cm3, apo6aBasiior
1-—2 Kanau pacTBOopa ABYXJOPHUCTOrO 0JI0Ba U OCTaBJSIOT HA | MHH.
Hanee anaau3 BeAyT, KaK yKaszauo B 1. 2.3.1 npu onpelejeHHu Cypb-
MBI MeHee 0,001 Y.

23.5.2. I'padyuposouHovii epagpux dasa onpedeae-
Hus cypemos. ceoiwe 0,001 9

B nenutesbHble BOPOHKH BMecTtHMocTbio mo 100—150 cm® nome-
mator 1,0: 2,0: 3,0; 4,0; 5,0 u 6,0 cm® craHgapTHoro pactsopa B cy-
pPbMbI, A00aBJASIOT cosifgHyio KHeaoTy (l:1) mo 10 cm3, 1—2  kanawu
pacTBOPa ABYXJOPHCTOrO OJIOBAa M OCTaBJaAT Ha | muH. [Hanee ana-
JU3 BeAYyT, KaK yKas3aHo B M. 2.3.1 npu onpeaejieHHH CypPbMBbl CBHILIE

0,001 9%.
24. OOpaboTKa pe3yJabTaToOB
2.4.1. MaccoByo m0410 cypbMEl (A) B NMPOUEHTaX BBLIUHUCASKOT IO

hopmyJie

X — ,
rae m, — mMacca cypbMbl, HalAeHHass N0 TIPaiyHPOBOYHOMY rpadi-

Ky, T
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m — Macca cIlJlaBa, COOTBeTCTBYIOLlas aJHKBOTHOH YacTH pac-
TBOpA, T.

2.4 2. PacxoxXIeHHsi pe3yabTaTOB TpexX ImnapaJJjesbHblX ONpexede-
kuii d (nmokKasaTeJb CXOAHMOCTH) H pPe3yJbTAaTOB ABYX aHaJau30B D
(mokasateJb BOCIPOHM3BOAHMOCTH) He HOJIKHBI NpPeBHIUAThL 3HAYEHHH
NONYCKaeMbiX PacXOXKJAeHHH, NIPUBEAEeHHBIX B Ta0J1. 2.

Tadbaouua 2

JIonycKkaeMmele pacxoxXiaeHHn, Y%

MaccoBasi foast cypbMsl, 9% —— —

d D
Ot 0,0005 no 0,001 sBxawou 00003 00004
Cs 0.C01 » 0,006 » 0 C005 0,0237
» 0005 » 0010 » 0C01 0.001
» (0,010 » 0,025 » 0,002 0,003
» 0,025 » 0,050 0.0C1 0006

243 KOHTpPOJIb TOYHOCTH DPE3yabTAaTOB aHaJH3a NPOBOAAT IO [ o-
cyAapcTBeHHBIM cTaHAaapTHeIM ob6pasuam (I'CO) uau no orpacJieBbM
cranaaptabiM obpasuam (OCO), uau no crangapTHeIM obpasuam
npeanpuaAtus (COII) HUKe/sisl, HUKeJEeBBIX W MeJHO HHKeJeBbIX CIlja-
BOB, yTrBepxaeHHbIM 1o ['OCT 8315, uau meroaom n06aBOk HJAH CO-
FIOCTABJIEeHHEM Pe3yJbTaTOB, MOJAYUEHHBIX MNOJAspOrpaUUecKHM HJH
aTOMHO-abcopOIHOHHBIM MeToAoM, B cooTBeTcTBHH ¢ ['TOCT 25086

3. 3KCTPAKLLUOHHO-POTOMETPUYECKUHM METO]I
ONPEAEJIEHUS CYPbMbl C TPUMEHEHUEM KPHCTAJNJHYECKOTO
®UOQJSIETOBOTO (NPU MACCOBOM NOJIE CYPbMbI OT 0001 no 0,01 %)

31 CyumHocThr MeTOJAaAa

MeTtoa ocHoBaH Ha O00pa30BaHHUHM HSATHBAJEHTHOH CYpPbLMOH B COJA
HOKHCJON cpelle reKcax.TopucTudbara KPUCTAJAJIHUECKOrO (PHOJETOBOTO,
IKCTPAKILIH €r0 TOJAY0JOM H H3IMCPCHHH ONTHYECKOH MJIOCTHOCTH OKpAa
IIEHHOTO 3KCTPaKTa IocJe OTACJCHHUS CYPbMBI OT OCHOBHBIX KOMIIO-
HEHTOB CILJIABOB COOCaXKJAeHHeM ¢ ABYOKHChIO MapraHiia

3.2. Annapatypa, PeakKTHUBB H PacTBOD L

DOTO3JIEKTPOKO TOPUMETP HIAHU CHEKTPOPOTOMCLTP

Kucnora azorHag no 'OCT 4461 u pas6asaennas 1 1 u 1 100

Kucaora coasinas no FOCT 3118 u pasGaBiennas 7 3

CMech KHCJOT /5 PACTBOPEHHS KOHIEHTPHPOBAHHBIX a30THOH H
COJITHOU KHUCJIOT B COOTHOIUeHUH 1:3.

Kucaora cepuas no 'OCT 4204 u pas6aBiennas | 1
Kucaora ¢propucroBogoponnas no FOCT 10484
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Ammuak sBozuniit 1o T'OCT 3760.

Kaauit mapranueBoxkucanii no 'OCT 20490, pactsop 40 r/am3.

Mapranen cepuoxucaniii no 'OCT 435, pacrsop 100 r/am?,

OnoBo aByxJopucroe nmo HTJI, cBexXenpHroroBJeHHBIH PpacTBOP
100 r/am?® B cosisgHOH KHeaoTe (1:1).

Harpu#t asorucrokucabit no F'OCT 4197, pacrBop 100 r/am?.

Kap6amug (moueBnHa) nmo I'OCT 6691, HacplllleHHBIA pacTBOP:
100 r moueBuHbI pacTBOpsOT B 100 cM?® ropsiyeii BOAKI.

Kpucranauueckuit puoeTOBBIN, BOLHBIH pacTBop 2 r/aM®.

Toayon no 'OCT 5789.

Hatpuii ceprokucaniit no F'OCT 4166, 6e3BoAHBIA.

Cypbma Mapku Cy00 uau Cy0 no T'OCT 1089.

CTaHaapTHBIE PACTBOPHI CYPbMBI

Pacteop A: 0,1 r cyppMbl pPacTBOPAIOT NMPH HarpeBaHUU B 50 cM3
KOHUEHTPUPOBAHHOW CEPHOM KHCJOTH. PactBop oOXJaxKAalwT, nomMe-
11aloT B MepHYy0 KoJa6y BMecTuMmocTblo 1000 cm3, nobaBasior 175 cm?
cepHoit Kucaotel (l:1), oxsmaxKaalwT U AOJHBAIOT BOJAOH A0 METKH.

1 cm® pactBopa A comepxkut 0,0001 r cypbpMHI.

Pacreop b: 10 c¢m® pacTtBopa nomeuiaior B MEPHYIO K00y BMeCTH-
vocTbhlo 100 cMm?®, nobaBasgior 70 cM® KOHLEHTPHPOBAaHHOH COJITHOH
KHCJAOTH H pas3baBasdglOT A0 MeTKH BOJAOH; I'OTOBSAAT B JCHb IIPHMCHE-
HHS.

| ¢m3 pacrBopa b copepzxkut 0,00001 r cyppMBL.

3.3. IlpoBepeHHe aHaJNH3aA

3.3.1. Aasa cnaasos ¢ maccosoii doaeti kpemuua menee 0,1 %, He
COOePHAULUX XPOM U BOAGDPAM

HaBecky cniaBa maccoid 0,0 r nomeniaroT B cTakaH BMeCTHMOC-
Tbi0 200 cm?®, pobaBasior 20 ¢cM® a30THOH KHcaOTHl (1:1), HAKPBIBAIOT
YacOBbIM CTEKJOM, CTEeKJSIHHOHW HJIH IJIAaCTHKOBOH IJIACTMHKOHM U pac-
TBOPSAIOT npu HarpeBaHuH. CTeHKH CTakKaHa M 4YacoBOe CTEKJAO HJH
MJACTHHKY OIIOJIAaCKUBAaOT BOJAOH, AoOaBiagioT Boabl A0 100 cM3, HeHT-
PAJIU3VIOT aMMHAKOM A0 MOSBJEHHSA MYTH, He HCue3alolled BO BpeMd
nepemciunBauus (pH 3 no ynuBepca/sbHON HHAUKATOPHON Oymare) J10-
OaBasior 0,5 ¢M® KOHILEHTPHPOBAHHOH a30THOH KUCJOTH ¥ 1 ¢cM® pac-
TBOPa MapPraHueBOKHCJAOro KaJjaus. CTaKaH HAKPBIBAIOT YAaCOBBIM CTEK-
JIOM, CTEeKJSHHOH HJM NJAaCTHKOBOH MJIACTHHKOM H PacTBOp Harpesa-
10T NOYTH 10 KuneHus. [lobGaBJasloT 2 c¢cM® pacTBoOpa CEPHOKMUCJIOTO
MapraHua 4 KUOATAT 2 MUH (IpH MaccoBOW J0Jie MapraHua B chnja-
Be Oosee 2 Y, pacTBOP CEPHOKHCJOro mMapraHua He AobOaBJasitor). Pa-
cTBOp ocraBasiioT Ha 1 u npu 30—40 °C. BeigeauBluniica ocagok OT-
(PHUIALTPOBLIBAIOT HA NJIOTHBIH (QWIBTP H NPOMBIBAIOT 4—O pas ropd-
qe a3oTHOHU Kucdsoton (1:100). duapTp ¢ 0cagKoOM MOMELIAKT B CTa-
KdH, B KOTOPOM NpPOU3BOAMUJOCH ocaxaeHUe, nodasjswT 10—I15 cm”
KOHUEHTPUPOBAHHOH CepHOH KHCJAOTH, 20—25 ¢M°® KOHUEHTPHPOBAH-
HOM a30THOM KHUCJOTHl H YIapHBAIOT A0 HauyaJa BLIJAEJCHHA TYCTOrO
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OeJsioro AbiMa cepHO¥ KHcAOTBL. Ecap ocraBuimiics pacTBOp OKpalleH,
no6aBasaroT 5—10 cM® KOHUEHTPUPOBAHHOH A430THOH KHCJOTHl H IIO-
BTOPAIOT ynapuBaHue, Ilocje oxna)kaeHuss CTeHKH CTakaHa onoJia-
CKHBAOT BOJAOM H YHapHBAlOT PacTBOpP A0 NOJYUYEHUHd BJIAKHBIX CO-
JIeH.

IIpu maccoBoii pone cypbMHl B cmyiaBe MeHee 0,005 % k ocrarky
Iocjae oxynaxaeHus Ao0aBasgoT 7 cMm® codsgHOl KHCJOTH (7:3) ¥ Ha-
rpeBalT A0 pacTBOPeHHs coJied. PacTBop moMellalOT B AEJHTEJNbHYIO
BOPOHKY BMecTHMocThbi0 100—150 cM3, ctrakaH oOnoJacKHBalwT 3 cM°®
COJITHOM KHCJA0TH (7:3).

[Ipu maccoBoit noge cyppMul B cmsaBe cBuiule 0,005 % K ocrartky
nocje oxJaxaedus pobapasawTr 10 cm? coastHoH kucaoTbl (7:3), Ha-
rpeBalOT A0 PaCTBODeHHsI COJIeH H IocJe OXJaxKIAeHHUS PACTBOP NnoMe-
LI[alOT B MepHYIO KOoJOy BMECTHMOCTBIO 20 CcM® H AOJHBAIOT A0 METKH
COJIAHOH KHCJOTOH (7:3). AJUKBOTHYIO 4yacTh pacTBopa [0 cm® nomec-
1AI0T B ACJHTEJAbHYVIO BOPOHKY BMecTHMOCTbI 100—150 cwm?, mnobas-
JAIT | —2 Kanau pacTtBopa ABYXJOPHUCTOrO oJoBa A0 o0ecHBeuuBa-
HHS pacTBopa, NepeMellnBaKT H OCTaBJAAOT Ha | MuH. B Aenunrteib-
HYIO BOPOHKY A00aBJsitor 1 c¢cM® pacTBopa a30THCTOKHCJOIO HATPHS,
BOPOHKY 3aKPLIBAIOT ITPOOKOH, BCTPAXUBAIOT 2 MUH U BOPOHKY OTKPHI-
BaloT. Yepes 2 mud gobaBasaioT 1 ¢M3 pacTBopa MOYEBHHBI H IiepeMe-
inuBawoT 30 ¢, nmocJae uero aocdasasgwT 70 cm® Boaw, 10 Kanejap pacr-
BOPa KPUCTAJNJIHUECKOTO (DHOJETOBOro, 20 cM® TOJIyOoJia H BCTPAXHUBA-
10T B TeueHue 1 MuH. [locae paspenenus pas HUXKHUU ca0d OTOpaACHI-
BAlOT, 4 OPraHHueCKHy CJOW MOMEILAl0T B CYXOH CTaKaH BMECTUMOC-
Tbl0 00 cwm3, coaepxauwui 0,3—0,5 r 6e3BOJHOTO CEPHOKHCJAOrO HaT-
pUA, UAH QUILBTPYIOT ueped cyXod OyMaxKHBIH  (QUIBTP H, CIOYCTH
10—15 MuH, H3MeDHAIOT ONTHUYECKYIO NMJOTHOCTb 3KCTPAaKTa Ha (POTO-
3JCKTPOKOJIOPUMETPE ¢ KPACHBIM CBeTODUJABLTPOM B KIOBETe ¢ TOJIIH-
HOH TOIJIOLIAIOIIEro CBET C¢J0A 2 CM HJAH Ha CHOEKTPO(OTOMETpPe MpH
010 HM B KIOBeTe ¢ TOJIIHUHOH IOTJioulawliero cBet cjaosl 1 cm. Pacr-
BOPOM CPaBHEHUS CJAYKHUT 3KCTPAKT KOHTPOJBHOI'O OTBITA.

[Ipumeganue Ecau aHanau3 He Gyjper 3aKOHUYEH B TeUeHHe HAHS, OH MOKeT
OLITh IpepBaH MOCJAe OCAXKIAEHUSA CYPbMBI C ABYOKHMChIO MapraHia HJAH MOcJe yilapu-

BAHUS C CEPHOH KHUCJOTOH

3.3.2. [Iaa cnaasos ¢ maccosoll doreli kpemnuil 6oaree 0,1 9,

HaBecky cniaBa maccod 0,0 T moMellalOT B NMJATHHOBYIO YalIKy,
nobasuastior 20 cm?® aszoTHoi kucaotel (1:1), 1 cm® dTOpUCTOBOAOPOA-
HOH KHCJOTH H pacTBOpsitoT npu HarpeBanuu. llocne oxaaxpenud
CTeHKH YallKH OII0JIACKHBAIOT BOAOH, A00aBJASIIOT 3 ¢M® KOHIEHTPH-
POBAHHOH CEPHOH KHCJIOTHL! U yNAPUBAIOT pacTBOP A0 HadaJjJa BhlaeJe-
HUsg Oesioro AbIMa CEPHOH KHCJAOTH. YaluKy OXJaXaaloT, OI0JaCKUBA-
IOT CTCHKHM YalUKH BOJAOHW M MNMOBTOPAIOT ynapuBaHHe pacTBOpa A0 Ha-
yaJa BbleseHHs 0eJqoro AbIMa CEePHOHM KHCJAOTH ¢llle ABa pasa.
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[Tocae oxsaXKAeHHS PacTBOPAIOT COJMH NPH HarpeBaHHH B 20 cm3
a30THOH KucJoThl (1:1), mepeHocsAT paCTBOpP B CTakKaH BMeCTHMOCTHIO
200 cm3 pasbaBasioT BoAoH go 10 ¢M3® U HeHATPa/NHU3yIOT aMMHAKOM
10 MOABJEHHA MYTH, He Hcueszawlleldl npu nepeMemuBanuu (pH 3 no
YHHBepCaJbHOH HHAHKaTOpHOH Oymare). Ho6aBasior 0,0 cM® KOH-
LEHTPHUPOBAHHOH a30THOH KHCJOTHI U AaJiee aHANAU3 BeAyT, KaK yKa3a-
HO B 0. 3.3.1.

3.3.3. [aa cnaasos, codepwcauiux xpom

HaBecky cnuaBa Maccoi 0,5 r momMellatOT B CTAKaH BMECTHMOCTBIO
200 cm3, nobasasior 30—35 cMm® cMecH KHCJOT AJisg pacTBOPeHHs, Ha-
KPBLIBAlOT YACOBBIM CTEKJIOM, CTEKJASHHON HJAH MJACTHKOBOH TMJACTHH-
KOH H pPacTBOPAT npu HarpeBaHud. llocae oxmaxnpeHusi uacosoe
CTE€KJIO WJH NJAACTHHKY H CTEHKH CTaKaHa ONOJIACKHBAIT BOJAOH H BhI-
napuBaiotT pactBop agocyxa. Cyxoli ocrtaTok pactBopsawt B 20 cm?®
a30THOH KHUCJOTH (1:1) ¥ HMOBTOPSAIOT BhHINapHBaHHe eule JABa pasa,
nobapass Kaxapld pa3 no 20 cm?® azoTHo# kucaoth (1:1). Cyxo# oc-
TaTOK pacTBopsAlOT B 20 cM?® aszoTHOH KHcJIOTH (l:1), pasbGaBasior Bo-
gou ao 100 ¢M°® U HeATpaAJAU3IYIOT aMMHAKOM A0 MNOABJCHHUA MYTH, He
ucuyesatonieit npyu nepeMmewnBanuu (pH 3 no yHuBepcaAbHOW MHIAUKA-
TopHOH Oymare). [Hlo6aBasiercsa 0,5 cM® KOHIEeHTPHUPOBAHHOH a30THOH
KHUCJOTH U Jlajee aHAJU3 BeJyT, KaK YKa3aHo B 1. 3.3.1.

3.3.4. Aas cnaasos, codepacauiux 80A6HhpAM

HaBecky cnsaBa maccoi 0,0 r momMellalOT B CTAKaH BMECTHMOCTBIO
200 c¢m?, nobGaBaswTr 40—45 cM® cMecH KHCJOT JAJas PacTBOPEHHS, Ha-
KPLIBAIOT YAaCOBLIM CTEKJIOM, CTEKJAHHOH HJH IJIACTHKOBOH NJACTHH-
KO ¥ pacTBOPSIOT npu HarpeBahun. CTEHKH CTaKaHa ¥ 4acOBOE CTEK-
JIO HJH IIJIACTHHKY OIOJACKHBAKOT BOIAOH, H00aBASIIOT 5 ¢M? KOHIEHT-
PUPOBAHHOU CcepHOH KHCJAOTH H ymnapusatroT Ao 10—12 cm3. Ilocae
OXJIAXKJCHHST B PAaCTBOp A00aBJAIOT 3) CM° BOAbl U BBLIIABIIUHA OCAJ0K
BOJIb(MPAMOBOH KHCJOTH OTMHJIBTPOBBIBAIOT Ha JABOWHOM  NJOTHBIH
¢uabTp. CTakaH U 0CajO0K NPOMBIBAWOT d—6 pa3 ropsavyell COJISTHOH
kucaoroi (1:1). Ocamox ¢ dpuabTpoMm BuHOpachBalOT, a QUALTPAT HEH-
TPAJU3yIOT aMMHAKOM J0 IOSBJECHUS MYTH, He HCUYe3alolleil npyu nepe-
MewuBaHuu (pH 3 mo yHuBepcaJbHOH HHAHKaTOpHO#N Oymare). [lola-
BJAAIOT 0,0 CM° KOHUHEHTPHPOBAHHOH a30THOW KHCJAOTBI H JlaJjiee aHaJIH3
BeAYT, KaK YKa3aHo B 1. 3.3.1.

3.3.5. llocTrpoernue epadyuposouroco epaguxa

B nenutenbnble BOpoHKH BMecTHMOCThIO 100—150 c¢m® BBoasT 0,5;
1,0; 1,5 2,0; 25 u 3,0 cM® cranpgapTHoro pacrsopa b cypbMmel, pas-
OasasoT A0 10 cm?® coasHon kucaortoin (7:3). HobGasasawr 1—3 xan-
JJU pacTBopa JABYXJOPHCTOIO 0J0OBa H ocCcTaBasOT Ha | muH. J[loGaB-
JAIOT 1 ¢cM® pacTBopa a30THCTOKHCJOTO HATPHSI U AaJee aHANH3 BeAyT,
KaK yKasaHo B 1. 3.3.1 npu onpeaesieHHH CypbMbl B CIlJlaBe MeHee
0,005 %.

34. O6paboTrka pe3yJabTaTOBRB
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3.4.1. MaccoBywo A0J10 cypbMbl (X) B NpPOLEHTAX BBIYUCISKT MO
dbopmyJe

ml‘loo
X = - :
rae M, — Macca CypbMbl, HauJieHHAad 10 TPaayHPOBOYHOMY rpaH-
Ky, T, )
m — Macca chnJjaBa, COOTBETCTBYIOLLad aJUKBOTHOH 4YacCTH pac-
TBOpa, T.

3.4.2. PacxoxaeHusi pe3yJbTaTOB Tpex MapaJJjesbHblX OINpejeJie-
HUil d (1moKasaTesb CXOJHMOCTH) H Pe3yJbTaTOB JABYX aHa/auzos D
(moKasaTeJib BOCIIPOH3BOAHMOCTH) He JOJI)KHBI NPEeBHLILIATL 3HAYCHU
AONYyCKaeMbiX PACXOXKAEHHUH, IpHBeJeHHbIX B Taba. 2.

3.4.3. KoHTpoJb TOYHOCTH DPe3yJbTAaTOB aHaJu3a INPOBOAAT, Kak
yKa3aHo B 1. 2.4.3.

3.4.4. DKCTPpAKUHOHHO-(POTOMETPHYECKHUHA MeTOA MPHMEHSIT B CJYy-
yae Pas3HOrJacHii B OHeHKe KayecTBa HHKeJeBbiX H MeAHO-HHKEJEeBbliX
CI1J1aBOB.

4, NOJNAPOTPAPHUHECKHE METOAbl ONPEAEJEHHUA CYPbMDbI

41. CywHOCTh MeTOXA

MeTtoa ocHOBaH Ha INpPeABaPHUTEAbHOM OTAEJAECHHH CYPbMbl COOCAK-
JeHHeM ¢ THAPATHPOBAHHOH JABYOKHCBI) MapraHia ¢ IHOCJAeAVIOLUIUM
noasiporpauueckum ONpeAeJeHUEeM CYypPbMbl Ha COJSHOKHCJAOM (OHeE.

[Ipu maccoBoii aoJae cypbMbl MeHee 0,005 % omnpeaeseHiie NPOBO-
ASIT METOAOM HHBEDCHOHHOH BOJbTAaMIEPOMETPHH CO CTALHOHAPHLIM
PTYTHBLIM 3JekTpoaoM. llpu mMaccoBoi apoge cypbMbl cBoimie 0,005 9%
onpeaeseHueM IIPOBOAAT NoJdAporpauUuecKuM MeETOAOM C PTYTHLIM
KanawIlluM 3JeKTPOLOM.

4.2. Annapartypa, PEakKTHBB U PAacCTBOP L

[loasiporpad nepemennoro toka I[IIIT-1 wmau ocuuanorpaduuec-
kuid noasporpad 110-5122. [lonyckaercss nmpuMeHeHHe NoJasiporpadon
APYrUX Mapok. yluefika  noJasiporpaduyeckasi, BMecTHMOCTbO 30—
—4(0 ¢cM®, BBHIIOJIHEHHAS H3 CTeKJa, ¢ BLIHOCHBIM 3JIEKTPOAOM CpPaBHE-
HHUA (HacBbIIUEHHbIH KaJOMeJbHbIH 3JEKTPOA) U ¢ PTYTHBIM CTallHOHAP-
HbIM 2JICKTPOAOM MJIH PTYTHBIM KalatoULUM 3JeKTPOJOM.

DNAEKTPOJ PTYTHBIH NJEHOUYHBIH (CM. yepTexK): cepeOpsiHyI0 NPOBO-
JIOUKY BIIAUBAIOT B CTEKJAHHYX TPYOKY, HEBIIASAHHYIO 4aCTb IIPOBOJIO-
UKH MOJHUPYIOT 40 OJieCKa KyCOYKOM cepebpa H OTIOJUPOBAHHBIH KOHEL]
MOMELHAT B CTAKAHYUK ¢ MeTaJJH4YecKOH PTyTbio Ha 1 MuH., AMaJib-
FHPOBAHHBIU 3JIEKTPOJ BBIHHMAKT H3 PTYTH U OCTOPOKHO IIPOTHPAIOT
KYCOYKOM YUCTOH KaJbKU UJAH Te(JOHA AJS PAaBHOMEPHOrO paclpee-
JJEHUS PTYTH IIO0 NOBEPXHOCTH MeTaJja. DJEKTPOA TILaTeJbHO IPOMBI-
BaXOT BOJOH.

A3zot rasoo6pasunii o 'OCT 9293.
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Pryrb mapku PO no I'OCT 4658, He coaepxalias Baard U OYH-
HleHHAasl OT OKHCHBIX IJIEHOK.

Kucnora asornasa no 'OCT 4461 u pas6asaennas [:1, 1:100.

Kucnora coansinas mo TOCT 3118 u  pas6aBaensas 1:1 4
3 MOJIb/AM® pacTBOP.

CMech KHCJOT AJd PacTBOPEeHHsi: KOHIUEHTPUPOBAaHHAS a30THAsg H
COJIsIHAsI KUCJOTH B COOTHOLIeHHH 1:3.

Kucnora cepnasi no F'OCT 4204 u pasbasJiiennas 1:5.

Kucaora dropucroBonopoasas nmo 'OCT 10484.

Kanuii mapranueBokucanii nmo I'OCT 20490, pacrBop 40 r/am?3.

Mapraten ceprokucablii mo 'OCT 435, pacteop 100 r/mm3.

I'mapasun cepHokucabiii mo 'OCT 5841, pactBop 10 r/am3.

Ammuak Boauniii no FOCT 3760.

Kanui xeaesucrocunepoauctoiii mo I'OCT 4207, pacteop 30 r/am3,

Cypbma Mapku Cy0 nmo 'OCT 1089.

CTaHZaAapTHBIE PACTBOPL CYPbMH

Pactsop A: 0,1 r cypbmu pacTBopsitor B 60 ¢M? KOHUEHTDPHPOBAH-
HOH CEepHOH KHCJOTHL. PacTBOp oXxJaaxKaalwT, IMepPeHOCAT B  MEPHYVIO
kKoJs0y BMmecTuMocTbhio 1000 cM®, H0/MHBAIOT 40 METKH CEepHOH KHCJAO-
Toi (1:9) ¥ nmepemelUBaIoT.

[ em® pactsopa A copepxur 0,000! r cypbMbl.

PactBop B: 10 cm® pactBopa A nepeHoOcAT B MePHYIO K0J6y BMecC-
TuMocTbio 100 cm?®, nobaBasitor 20 ¢M® KOHLEHTPHPOBAHHOH COJSHOH
KHCJOTH, AOJHBAIOT A0 METKH BOAOH H NePeMEUIHBAKT. rOTOBSIT He-
NOCPEACTBEHHO Nepel H3MEPEHHUSIMH.

I cm® pactBopa b copepxut 0,00001 r cypbmbi.

4.3. IlpoBegpeHnne aHagau3za
4.3.1. Aaa cnaasos ¢ maccosol doaeii kpemrus menee 0,1 9%, He
codepitawyux xpom u sorvppam
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Hasecky cnnaBa maccoii | r moMeulalOT B ¢TaKaH BMECTHMOCTHIO
250—300 cm3, nobasastor 20 cM® azotHOl Kucaorh (1:1), HakpHBalOT
YaCOBBIM CTEKJIOM, CTEK/JSAHHOW HJH IIJIACTHKOBOW NJACTUHKOH H pac-
TBODAIOT NPH HarpeBaHHH. YAAJAKOT KHISIUEHHEM OKCHABI a30Ta, pa-
CTBOP OXJIaXXAAlOT, CTEHKH CTaKaHa H 4YaCOBOEe CTEKJO0 HJAH MJAACTHHKY
OM0JIaCKUBAOT BOAOM, pasbaBasgwT pacTBop Boaoir ao 100—120 c¢m?®
H KobaBuasioT pacTBop ammuaka ao pH 2 (no ynuBepcaibHOH HHIH-
KatopHou OyMmare). [Ho6asasiot 0,5 ¢cM? KOHUEHTPHPOBAHHOH a30THOH
KHCJIOTHL, 1 cM3 pacTBopa MapraHueBOKHCJAOTO KaJHdg, HaKpbIBAIOT
CTAKaH YaCOBBIM CTEKJOM, CTEKJSHHOH HJIH NJACTHKOBOH IJIACTHHKOMH
U HarpeBalT pacTBOP IoutTH A0 KuneHuda. obasasior 2 cm® pacTBop:
CEPHOKHCJIOrO MapraHua (npu aHaJiu3e CHJIaBOB, COAeprKallluX CBhIlie
0,5 % Maprasiia, pacTBOp CEPHOKHCJAOrO Mapradua He HoOaBJASAT),
PAcTBOD KHIATAT 2 MUH H OCTaBJAIOT HA | 4.

PactBop QuABTPYIOT uepe3 (DUALTD cPeAHEH NJAOTHOCTH H MHOIO-
KpatHo (10—I12 pa3) mpoMBIBAIOT TOPsIUMM PacTBOPOM Aa30THOH KHC-
Jgotel (1:100}) no oTpuiaTesibHOK peakilMH Ha Medb (npobda ¢ pacTBO-
pOM XKeJIe3HCTOCHEEPOAUCTOTO Kaaud).

DOuAbTP ¢ OCAAKOM NEPEHOCAT B CTakKaH BMECTHMOCThIO 250—
—300 cMm®, npubaBasoT 15 cM3 KOHUEHTPHUPOBAHHOH CePHOM KHCJOTHI,
25 cM® KOHUEHTPUPOBAHHOH a30THOH KHCJOTH H yNapuBalT N0 MOSAB-
JeHUs ryctoro 6eaoro AbiMa CepHOU KHCJIOTHI,

B cayyae XkeaTol OKpackKy pacrTBopa 1rocde ynapuBaHusi 100aBad-
10T eme 10 cM® KOHNEHTPHUPOBAHHOH a30THOH KHCJOThl B MOBTOPSIOT
ynapuBatue, Onepauuio ynapuBaHHsi ¢ a30THOM KHCJOTOH IOBTOPSIOT
JO HCUC3HOBCHUSA KEJNTOH OKpacKu pactBopa. PacTBop BoimapuBalor
10 BiaxHbix cojed. Cosin pacTBOPAIOT NpH c¢aaboM HArpeBaHUH B
20 ¢cM3 3 Moab/am® pacTBOpa COJSAHOH KHCAOTHI, nobamiaswotr | r cep-
HOKHCJIOTO THAPA3HHa M KHNATAT 2 MUH., PacTBOp nepeBOdSsIT B Mep-
Hy10 K00y BMecTHMOCTbIO 50 cM3 u noauBatoT A0 MeTKH 3 Moab/am®
PAacTBOPOM COJISHOH KHCJIOTHI.

4.3.2. lra cnaasog ¢ maccosoil Ooaeti Kpemrusa ceviuie 0,1 9%

HaBecky cnaaBa Maccoii | r nmomeuwlalorT B NJIATHHOBYIO HalUKYy,
npubasasot 20 cv’® azotrHoi wucaothl (1:1), 5 cm® dropucroBono-
DOJHON KHCJOTH W PAcCTBOPSIIOT Npu HarpeBaHuH, Oxaa)XKHnalT pAacT-
BOp, OMOJIACKUBAIOT CTEHKH YAlUKH HeOOJbIIUM KOJHYECTBOM BOJBHI,
100aBJAKT 3 CM° KOHUEHTPHPOBAHHOH CEPHQH KUCJIOTH H yHapHBAIOT
pacTBOp A0 IOSIBJEHHS TycToro 6ejioro AbiMa cepHo#t KHCaO0TH, OcTa-
TOK OXJaxKAalT, ONOJACKHBAXT CTEHKM 4YallKH HeOOJbLUHM KOJHYe-
CTBOM BOJABI W MOBTOPSIIOT yNapUBaHue pacTBopa A0 nosaBieHUss O6ello-
ro AbIMa CePHOU KHUCJIOTHI.

PacTBOopAlOT cond npd HarpeBaHHH B 20 ¢M® a30THOH KHCJAOTHI
(1:1), nepeHoCsAT pacTBOp B CTaKaH BMeCTHMOCTbIO 250 cm®, pa3bas-
asioT BoJon Ao 100—120 cm?® ¥ nanee aHaau3 BeAyT, KakK yKa3aHo B
m 4.3.1.
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4.3.3. a5 cnaasos, codepxaujux xpom

HaBecky cniaaBa maccoi 1 r nmoMellalOT B CTAKAH BMECTHMOCTBIO
250—300 cm3, npubapasawr 30—35 ¢M3 cMeCH KHUCJOT L/ PacTBODE-
HHUA, HaKPHIBAlOT YaCOBBLIM CTEKJIOM, CTEKJSAHHOH HJH HNJaCTHKOBOH
MJIaCTHHKOH M PacTBOPAIOT NpH HarpeBaHHH. llocjae yaajieHHss OKHC-
JOB a30Ta KUNAYEHHEM, OXJaxKAalT PacTBOp, ONOJACKHBAKT CTEKJIO
HJIH TJAaCTHHY W CTEHKH CTakKaHa HeOOJbUIHM KOJHYECTBOM BOJABI H
BHIIAPHBAIOT pacTBOp Aocyxa. Cyxoit ocTtaTok pactBopsiioT B 20 cm?
a30THO KHcaoThl (1:1) M BHOBp BhHIMApPUBAKT pacTBop pAocyxa. Orme-
pauuio BoinapuBaHHus ¢ 20 cm® azorHoM kucaorh (1:1)  npoBoasar
TPHXKABI, MOCJEe Yero CyXoi oCcTaToK pacrBopsioT B 20 cMm® a30THOH

KucaoTel (1:1), pasbasasitor Bogod a0 100—120 ¢cm® u  manee BeAyTt
aHaJI¥3, KaK yKasaHo B 11, 4.3.1.

4.3.4. [las cnaasos, codepacauiux 80A6PpaAM

HaBecky cnnaBa Maccod | r noMemlalOT B CTaKaH BMECTHMOCTLIO
250—300 cm®, npubaBasoT 40—45 ¢cM® cMecH KHCJOT AJsSI  pacTBOpe-
HHUSI H PAacTBOPSIOT NpH HarpeBaHuu. K mojyueHHOMY pacTBOpPYy A00aB-
JISIOT O CM° KOHUEHTPUPOBAHHOH CEPHOH KHUCJAOTHL H YyIIAapHUBAKT [0
10—12 cm®, PactBop pasbaBastoT 30 cM3 BoAbl H (PHABTPYIOT uepes3
ABOHHOH MAOTHBIH PuabTp. CTaKaH H OCaA0K Ha (PHJAbTPE NPOMBIBAIOT
0—06 pas ropsdeld asotHoit kKucaotou (l:1). Ocrtatok ¢ ¢HILTPOM
BeIOpacwiBaT. PactBop ynapuBawt o 100—I120 cm® u ganee Beayr
aHaJin3, KaK yKasaHo B 1. 4.3.1.

Bo Bcex c/lyuyadax 4epe3d BeCb XOI aHaJau3a IMPOBOAAT KOHTPOJIb-
HBIH OIbBIT.

4.3.5. lloaspoepaghuueckuii meroo

AJMKBOTHYIO YacTb pactBopa 20 cM® momemiaioT B HoJqasporpadu-
YECKYI0 fYeHKY ¢ PTYTHBIM KamalllUM  3JIEKTPOAOM, JAeasdpHUpPVIOT
pacTBOpP TOKOM a30oTa B TeueHHe 3—4 MUH, npekpaliaroT IepeMeilu-
BaHhHe U (HUKCUPYIOT KATOAHYIO noasporpammy oT wMuHyc 0,1 10 MHu-
Hyc 0,5 B, peructpupysa BoOJHY (HHK) BOCCTAHOBJIEHHS CYPbMbI OKOJO
muHyc 0,25 B.

HUyBCTBUTENbHOCTh perucTpupyloulero npubopa BHOHPAIOT TAKHM
06pa3om, uToObl BHICOTA BOJIHBI (IIHKAa) BOCCTAHOBJIEHHSI CYPbMBbI Obl-

aa meHee 10 mm. Ilpu pabore ¢ noasporpadom 110-5122 mnoJaspo-

rpaMMy CHHMAIOT B pexXuMe «Iud. 2» IpH  CKOPOCTH  pa3BepPTKH
0,25 B/c.

4.3.6. Merod unsepcuUoORHOU BOATAMNEPOMETPUYU

AnukBOTHYIO YacTh 10 cM® COJISIHOKHMC/JIOrO pacrBopa IEPEHOCHAT B
MoNsiporpaHuYecKyo fuerkKy co CTALHOHAPHBLIM PTYTHLIM 3JEKTPO-
JOM, HEaspHpPYIOT PacTBOp TOKOM aproHa 3—4 MHH, YCTAHABJIHUBAIOT
Ha noJggporpacde HanpsixkeHue MHHYc 0,4 B u npoBOASIT 3J€KTPOJIH3
B TeueHue l—5 Mun npu nepeMeluuBaHuH pactBopa. Ilo oOKoHUanuwu
3JICKTPOJIH3a [peKpallalT nepeMelldBaHue, RAKOT PAacTBOPY YCIOKO-
HTbCA M (DUKCHPYIOT AaHOAHYIO BOJbTamMneporpamMmy oT MHHyc 0,5 10
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mMuHyc 0,00 B npu JHHeHHO H3MeHSWOULeMCH MOTEeHUHAJNe 3JeKTPOoaa,
PEerucTpupys MHK 3JE€KTPOOKHCJIEHHst CYPbMHB OKoJio MHHyC 0,2 B

UyBCTBHTEJBbHOCTb PErHCTPHPYIOUIETO MpuOOpa H BpeMs 3JeKTPO-
Ju3a BHIOHPAIOT TaKHM 00pa3oM, uToObl BHICOTA NMHKa CYPbMEI Obljia He
MeHee 10 MM.

DJEKTPOA BbijepKHUBAIOT NpH HanpsAxeHun 0,050 B B Teuenune 1 MuH
B HelpPEepPLIBHOM MepeMellIUBaeMOM pPacTBOpe, IocJje u4ero NOBTOPSAIOT
H3MepeHHe

IIpu pabote ¢ 3aekTpoaom, npuyaaraeMbiM K npubopy IIIIT-1, noc-
Jie KaXXJI0ro U3MepeHHus NOoJAy4aloT HOBYIO KaIJilo PTYTH.

4 37 Onpedenenue cypomor merodom 3o6asox

[1pu nonsporpaduueckom onpegenenun cypbmbol 0,1—0,5 cM® crasn-
JapTHOro pactBopa A no0aBJAOT B aHaJH3HPYEeMBI pacTBOp, mepe-
MELIUBAIOT PacTBOP 2—3 MHH H HOASPOrpadUpyioT, KaK YVKa3aHO B
n 4395

[lpu omnpeneseHdH CypbMbl METOAOM HHBEPCHOHHOI BOJbTAMIEPO
meTpun 0,1—0,5 cM® crangapTHoro pacrBopa b cypbmb 100aBaSAIOT B
AHAJU3UPYEMbIH DAcTBOpP, NepeMelliHBAOT pacTBOp 2—3 MHUH H TIPO-
BOASIT onpellesieHHe, KaK yKa3aHO B I 4 3 6

Bennunny no6aBku BHIOHpAIOT TakHM o6pa3oM, uToOH BBICOTA IIH-
Ka (BOJIHbI) CYPbMBI yBeJHUWJACh B 2—J3 pas3a II0 CPaBHEHHIO C BhI-
COTOH BOJIHBI (IIMKa) CYPbMBbI AJisl aHAJH3HPYEMOTO pacTBopa

44 OO6paboTKa pPe3yJbTaTOB

441 MaccoByw A04a10 cypbMbl (X) B NPOIEHTax BHIYHCAAIT IO
dhopMyJie
y_ (y—hy) C-V 100

(ha—h,) m ’
rie h; — BbICOTA BOJIHBI (IHKAa) CYpPbMbl AJSI aHAJH3HPYEMOro pacT-

BOpa, MM,

hx — BBICOTA BOJIHBI (NIHKa) CypbMbl B KOHTPOJIBHOM ONBITE, MM,

C — KOHILEHTpAallHsl CTaHAapPTHOTO pacTBopa, r/cms,

V — o6bem p1064aBKH, CM3,

Al — BBICOTA BOJHBI (MHKa) CypbMBbI IOCJe BBeAeHHsI J0OaBKH,
MM,

m -— Macca cmJjiaBa, COOTBETCTBYIOlasd aJUKBOTHOM YacTH, B34

TOU Ha noJsgporpadupoBaHue, T.

44 2 PacxoxAeHHs1 pe3yJbTaTOB TpexX napaJJjedbHbIX ONpeaelie-
HUl d (mOKa3aTeab CXOJAMMOCTH) H pe3yJabTaTOB ABYX aHaJdu3oB D
(moxasaTesib BOCNPOH3BOAUMOCTH) He HOJI2KHBI IIPEeBbILATh 3HAUCHUH
HONYyCKAEeMbIX PaCXOKAEHHUH, IPUBEJAEHHbBIX B Taba 2

443 KOHTpOJNb TOYHOCTH pe3yJbTAaTOB aHaJH3a NPOBOASAT HO
l'ocyrapcTBeHHBIM cTaHaapTHeiM obpasuam (['CO) unam no orpacie-
BblM cTaHAapTHHIM obpasuam (OCO), uau no cTaHgaprHbiM 00pas-
nam npeanpuatus (COIl) nukess, HHKeJTeBbIX H MedHO HHKeJEBBIX
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crnaaBoB, yrBepxKAeHHBM o I OCT 8.315, unu metonom 106aBOK, HJIH
COMOCTAaBJIEHHEM pPe3yJbTaTOB, MOJYYEHHBIX 3KCTPAKUHOHHO-(pOTOMET-

PHYCCKHM HJH aTOMHO-a0COpPOLHHOHHBLIM MeTOAaMH, B COOTBETCTBHH C
ITOCT 25086.

5. ATOMHO-ABCOPBILLUOHHBIA METOJ, ONIPEJLEJIEHUA
CYPbMbl (IIPH MACCOBOH I OJIE CYPbMbI OT 0,001 0 0,005 %)

5.1. CyuiHocTp MeTOJAa

MeToa ocHOBaH Ha H3MepeHHH a0COpPOLMH cBeTa aTOMAaMH CYPbMbI,
00pa3ylUIHMHUCA NPH BBEAEHHH aHAJH3UPYEMOro pacTBopa B naams
alleTHJAEeH-BO34yX IocJie NPEeABAapPHUTENbHOTO BbILEJECHHS CyYPbMBI CO-
OCaXJeHHeM ee C JBYOKHCHIO Maprauia.

5.2. Anmaparypa, peakKTHUBBL H pPacTBOPH

ATOMHO-a6CcOpPOUHOHHbIA CIHEKTPOMETP C HCTOYHHKOM  H3JyUYeHHUS
OJ5l CYPBMHBI.

Kucnora azornag no 'OCT 4461, pasGasnennass 11, H pacTBOp
1,5 Moabn/am3,

Kucaora cepuas mo I'OCT 4204, pasbasaenunass 1:1, pacTBOpGI
1,4 u 2,5 Mmoab/aMms.

Kucaora consnas no 'OCT 3118, pactBop 1 Moab/ame.

Kucaora ¢ropucrooaopoanas no 'OCT 10484,

Ammuaxk BoaHui#i no [OCT 3760.

Mapranen asorHokucawi no HT/, pactBop 20 r/ams.

Kaau#i maprannoBokucabnii no 'OCT 20490, pactBop 10 r/am?.

Bonopoaa nepekuch no 'OCT 10929.

Cypbma nmo I'OCT 1089 ¢ maccoBod AoJeln CcypbMbl HEe MeHee
99,9 %.

CTaHAapTHble paCTBOPbI CYPbMBbL.

PactBop A: 0,25 r cypbMBl pacTBOPSIIOT npu HarpeBaHuW B 10 cMm3
CeDHOH KHCJIOTbI, PaCTBOP OXJaxKAAIOT, NEPEeHOCAT B MEPHYIO KOJOy
BMeCcTUMOCThIO 500 cM3 U JOJMBAIOT A0 MeTKu 2,5 Mo.JIb/IM® pacTBO-
POM CEPHOH KHCJIOTHI.

| cm pactBopa A coaepxkut 0,0005 r cypbMbl,

PactBop b- 10 c¢m® pactBopa A noMewaloT B MepHYIO KoJOy BMecC-
TUMOCTbhbio 100 cM® M JOAHBAIOT A0 METKH 2,5 MOJb/IANM® PacTBOPOM
CePHOH KHCJIOTHI.

| cm3 pactBopa b cogepxkut 0,00000 r cypbMBbl.

5.3. IlpoBepenune aHaJaugza

5.3.1. as cnaasos ¢ maccosotll doaeil kpemrnus do 0,05 9,

HaBecky cnJjaBa mMaccod 2 r noMeliawT B CTaKaH BMECTHMOCTBHIO
250 cM3 ¥ pacTBOpPAT Npu HarpeBaHuu B 20 ¢M° a30THOH KHCJOTHI
(1:1). Okcuanl a3oTa yAaJsilOT KHOsueHHeM H pacTBop pa30aBJisiorT
BoJMOH A0 ob6bema 50 cm3. [JobaBasAloT 5 ¢M® pacTBOpa a30THOKHCJO-
ro MapraHdila, pacTBOp HeHTPaJH3YIOT aMMHAKOM N0 NMOABJEHHS OCal-
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Ka THAPOOKHCH Mend, 1o0aBasaioT 18 cM?® azorHo# KucaoTh (1:1) H BO-
nbl 1o oObeMa 90 cm®. PacTBop HarpeBalOT A0 KHINEHHsA, HA00aBASAIOT
10 cM3 pacTBOpa MapraHUEBOKHCJAOrO KaJHsl H  KHIATAT B Te4YeHHe
2 muH. Hepes 30 MUH 0ocazoK OTPUABLTPOBEBAIOT Ha MAOTHHH (PHIAbLTP
M NPOMBIBAIOT CTAKAH M OCAjA0K 4—> pas ropsydM  pPacTBOPOM
1,0 Moab/aM® a30THO¥ KucaOTH., OCafoK C¢ pa3BepHYTHOro (PUIAbLTPA
CMBIBAIOT BOJAOM B CTaKaH, B KOTOPOM INPOBOAUIU OcaxXKaeHHe, QUABLTD
npombiBaOT 10 c¢cM3 ropsadero pactsopa cepHoH KucaoThl (1:4), conmep-
J)Kaulero HeCKOJIbKO KameJb IepeKHCH BOAOpPoAa, a 3aTeM Boaoi. l1po-
MBITBIH (PUABTP OTOpACHIBAIOT, a PacTBOpP BHIMAPHBAIOT A0 BJIAXKHBIX
cosenn. Ilocae oxnaxaenus pobasasior 8 c¢m® 1 Mouab/aM3 pacTBOpa
COJISHOH KHCJIQOTLI, IPH MaccoBo#i AoJe cypbMbEL 10 0,02 % pactBop Ie-
PEHOCAT B MEPHYIO KOAOY H/¥ IPaaiyHPOBaAHHYIO NPOOUPKY BMECTHMOC-
Tb10 10 ¢M3; npu maccoBoll AoJe cypbMbl cBhille 0,02 % pacTtBOop nepe-
HOCAT B MEPHYIO KOJIOYy BMECTHMOCTBIO 25 CM® H AOJHBAIOT A0 METKH
I mMosb/AM® pacTBOpa COJMSIHOH KHCJOTHI.

HMamepawTr atoMHylo abcopOUMIO CYypbMBl B IIIAMEHH alleTUJieH-
BO3AYX NPH AAHHE BOJHH 217,06 uau 231,1 HM napaJiaeqbpHO ¢ rpaAyH-
POBOYHBLIMH DACTBOPAaMHU.

5.3.2. Aasa cnaasos ¢ maccosoll doaell kpemrusa csoiue 0,05 Y

Hagecky cnsaBa maccol 2 r moMellaiOT B IJATHHOBYIO YalliKy H
pacTBOpAT npu HarpeBanuu B 20 cM® asoTHOH KkucaoTel (1:1) u
2 cM® (pTopHCTOBOAOPOAHOH KHCAOTHL llocie pacTBRopenunss po6GaBJs-
10T 10 cm3 cepHofi kucaote (1:1) ¥ pacTBop BHIIAPHBAIOT J0 NOSABJIE-
Hua Oenoro AbIMa cepHOH KHCJAOTHL. OcaloK OXJa)KAaloT, OIMOJACKH-
BAIOT CTCHKH YAalUKH BOAOW M BHOBb BLIIAPHBAIOT A0 MMOsABJAeHHS OeJ0-
ro AbiMa cepHOH KHcaOTHL. OCTATOK 0OXJdaxXKAalOT, CTEHKH YalUKH Of0-
JackuBalor 20 cMm3, HarpeBalOT pacTBOP, IEePeHOCSAT B CTAKAH BMECTH-
MOCTBIO 250 cM®, nosuBaloT BoJgon Jo obbeMma 50 cm3, J00aBJAAOT
5 c¢Mm? pacTBOpa a30THOKHCJ/IOIO MapraHila ¥ JaJjiee aHaJ/iu3 NPOBOAAT,
KaK yKa3aHo B 1. 5.3.1.

5.3.3. [locrpoernue epadyupog8ournoeo epadura

B ceMb M3 BOCBMH CTaKaHOB BMeCTHMOCTbIO MO 250 ¢cM® mOMeliaroT
0,4; 1,0; 2,0; 4,0; 6,0: 8,0 u 10,0 cm® crangaptHoro pactBopa b. Bo
BCe CcTakKaHbl H00aBJafAl0T BOAH g0 o0O0bema 50 cm3,  pob6aBJdglOT M0
O ¢M3 pacTBOpa a30THOKHCJOro MapraHila U jaJee aHaJH3 NPOBOAAT,
KaK ykasaHo B n, 5.3.1. Ilo mosayueHHBIM HaHHBIM CTPOSAT TpPaLyHPO-
BOYHBIK I'paduK.

54. O6paboTKa pe3yJbTaTOB

5.4.1. MaccoByw 10410 cypbMB (X) B NpOLeHTaxX BBLIYUCAAKT IO

dopmyiie

X= S .100,
rae C — KOHIUEHTpanHus CyYypbMBI, HalWJeHHAasi MO TPaAyHPOBOYHOMY

rpaHuky, r/cmd;
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V — o6beM KOHEeYHOro pacTBopa, CM*:

m -— Macca HaBeCKH CI1aBa, T,

5.4.2. PacxoxIieHHd Pe3yJhTaTOB TPEX Napaie/nbHHX OIpehe/ieHHR
d (mokasatejb CXOZHMOCTH) H pe3yJbTaTOB ABYX aHaJau3oB D (moka-
3aTeJb BOCNIPOU3BOAMMOCTH) He AOJIXKHH HNpPeBHIIIATL 3HAYEHUH HONY-
CKaeMbIX PacX0XIAEeHHH, npuBeAeHHMX B Tabxa, 3.

0.4.3. KOHTPOJIb TOYHOCTH pesyAbTATOB aHaJH3a NPOBOANAT IO
[ocynapcrBenHnM cranaapTHhM obpasauan (FCO) wam nmo orpacae-
BuM cTaHAapTHHM ofpasuaMm (QCO), #an no cranaapTHuM ob6pasuam
npeanpustus (COII) nuxens, HHKeNeBHX H MeAHO-HHKeEJNEBHIX CIIJa-
BOB, yrBepXaeHHbiM no 'OCT 8.315, unau Meronom R06ABOK HAH CONO-
CTaBJ€HHEM pe3yJabTaToB, NOJYYEHHHX 3KCTPaKHHOHHO-(poTOMETpHue-
CKUM MK moJisiporpacduyeckuM MetoAaMu B coorBeTcTBHH ¢ T'OCT
25086.
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