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1. HABHAYEHUE H OBJIACTb NPHMEHEHUA

Hacrosuiuii cTavgapT pacnpoCTpaHsercsi Ha IJIHHO3eM H YCTaHaB-
JAnBaeT QOTOMETpHYECKHEe MeTOAH OnpeAesieHHs OKCcHAa BaHagua (V):

¢ npuMeHenneMm N-6eH30/-N-peHuAruapokcusaMuia — IpH Mac-
COBOK noJie oKcuaa BaHaaus or 0,000 no 0,29%, ecnru MaccoBas noJs
OKCHJa XpOMa H JHOKCHAa THTAaHAa He MNPEBHIUAET €OOTBETCTBEHHO
0,002 u 0,006% ;

C npumeneruem GocHopHoBOAbLHPAMOBOL KUCAOTH. — NPl MACCO-
gotl Oone okcuda sanadus or 0,005 do 0,029,

JlonoiHeHHs H H3MeHEeHHs, OTpaXKawllHe AOTPeGHOCTH HAPOXHOIO
XO035iHCTBA, BhIJIeJIEHbl KYPCHBOM.

2. CCblJIKH

F'OCT 25542.0 TI'innozeM. OOuine Tpe6OBaHHSA K METOHAM XHMH-

YeCKOro aHaJin3d.
'OCT P 50332.1 I'munozem. MeToan pa3noxeHUs NpoOLl H MPHIO-
TOBJIEHKS pacTBoOpa.
FOCT 27798 I'munoseM. OT60p u noAroroBxa npood.
FOCT 25389 I'munozeM. Meroa noAroTOBKM NMpoOH K HCHBITAHHIO,

3. POTOMETPHYECKHHA METOL
C N-BEH3OHJ-N-¢EHUJATUIPOKCHIAAMHHOM

Meron ocHOBaH Ha 1IEJOYHOM Pas3jiOXkKEHHH NpoObl, OKHCJIEHHH Ba-
HafHs 00 BaHagus (V) mepMaHraHaTOM KaJHSA B pacTBOpe CEPHOH KHC-

H3ganue oPHUHANBHOE
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noth 4,5 MoJab/AM®, 00pa30BaHHH (PHOJIETOBOTO KOMIJIEKCHOI'O COEXH-
HeHHs1 BaHalHdA (V) ¢ N-6eH30Ha-N-(eHUATHAPOKCHIAMHHOM, IKCTD aK-
LLHH KOMIIJIEKCHOTO COEAMHEHHS XJOPOGOPMOM H H3MEPEHHH ONTHYEC-
KOH MJOTHOCTH pacTBOpa NPH AJHHE BOJHH 524 HM.

3.1. Anmapatypa, peakKTHBH H PacTBODH

O6uiuHoe s1abopaTopHOE 000OPYAOBAHHUE

CnexrpodoroMeTp HIH (DOTOIJIEKTPOKOJOPHUMETP ¢ (DHIbTPAMH,
obecneunBalOUIUMU MAaKCHUMAaJibHOe cBeTonorJolleHde ot 520 no

030 HM.
IlennuTenbHbie BOPOHKH C OY€Hb Y3KHM DOPJLIIIKOM BMECTHMOCTBIO

150 cm®.
Bo Bpemsi mpoBeaeHHss aHaJii3a HCHOJb3VIOT TOJbLKO DPEaKTHBHI MO
Ka4eCTBY He HHXe 4Y.[.a. ¥ AUCTH/JIMPOBAHHYIO BOJAY HJH BOAY 3KBH-

BaJIEHTHOH YHCTOTHI.
Kuciora cepraa mo T'OCT 4204, pacrBopu 16 u 8 Moab/Mad.

Qcropoxno HanuBawr 450 cM® cepHoli kucaothl (o~ 1,84 r/cMm3, npu-
OausurenbHo 96°%-HbBIE mo Macce pacTBOp) B COCYA, CoOAepXKallui
o500 cM3 Boabl, oxJaxAawT, 10BoAAT o6beM g0 1000 cM® H nepeMellH-

BaloOT.
Kucnora coasinas no 'OCT 3118, o~ 1,19 r/cm3, npubaAH3HTENLHO

38% -HBIA pacTBOp-
Kaauit mapranunoso-kucani#t no 'OCT 20490, pacrBopu 0,6 r/am®

H ¢ MaccoBoi podaeit 0,59%.
Harpus eudpoxcud no I'OCT 4328, pacrsop ¢ maccosoi doaetk

5% . Pacrgop 20T08AT U XPAHAT 8 NOAUITUAEHOBOM cOCYOe.
Kap6onar natpusa 6essoanbid no [OCT 83.
Kucaora 6opuas no 'OCT 9656 nan

TpeXOoKuch 0opa;

Harpuii terpabopro-kucaviti no 'OCT 4199, 06e380cennbli npu
remneparype 400 °C.

Pacrsop-ghon 12 2 yerexucaroeo Harpus u 4 2 60pHOU KUCAOTbL
uau 10,3 2 yeaexucaoeo ratpus u 3,3 2 TeTPAOOPHOKUCA020 HATPUA

ROMEWAIOT 8 NAATUHOBYIO HAUIKY, NepemeuiusaroT u pacTeopsioT npu
nazpeganuu 8 100 cm® sodwvl. Pacrtsop oxaaxn0aroT, nepesocar 8 Cra-

Kan emectumocToto 400 cm3, codeprcaujuil 48 cm® pacrsopa cepHou
kucaorsl 8 moav/omd. Pacteop oxaan0aroT, neperoCiaT 8 MeprYto Koa-
6y emecTumocrsro 260 cm3, doausaror 0o meTKu 8000U u nepemeuiu-

8A4K0T.

XnopodopM, He coaepKaniui stuaosoro cnupra, no 'OCT 20010.
QuuiiaT xJopodopmom, p= 1,49 r/cM?, NPpOMEIB €ro NATh-1IECTh pas
KOJHYECTBOM BOJbI, COCTABJSIOLINM IOJIOBHHY B34TOr0o 00beMa XJOpOo-
¢dopma. BHCYWINBAIOT B NPUCYTCTBHH 0€3BOAHOIO XJOPHAA KaJbIHA R
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meperoHsiioT, cobOHpas JHCTHJJSAT B COCYJA H3 TEMHOI'O CTeKJIa.
XPaHAT B TEMHOM NPOXJaJHOM MecTe NPH Temmeparype HuxXe 25 °C.
N-6eH30U1-N-QeHHAPHADOKCHIAMHH, pacTBOP € MaccoBOH AoJeH

0,1% B xaopodopme. PactBop xpaHAT B cocyle H3 TEMHOIO CTEKJa
He 6oJiee 7 CyT.

Banaaus (V) okcun.

CTaHzapTHbIe pACTBOPH BaHAAHS

Pacrsop A: 0,25 r npeaBapuTeIbHO BLICYLIEHHOI'0 IPH TeMIlepary-
pe 110°C B Teuenne 1 u ¥ 0XJ1aXKAEHHOTO B 3KCHKaTOpe OKCHAA BaHa-
JHAl pAacTBOPAIOT B 8 CM® THAPOKCcHAa HaTpusa. Job6asasior 10 cm3
pacTBopa CepHOHM KHCJOTHI, [EPEHOCAT B MepHYI K0J6Y BMECTHMO-
cThi0 1000 ¢M?, foAUBAIOT 40 MEeTKH BOAOH H nepeMeliHBalor.

] cm® pactBopa A cozepxut 0,00025 r okcuna Banagus (V).

Pacrsop b: 10,0 cM® pactBopa A mnepeHocsiT B MepHYI KoJaby
BMECTHMOCTbIO 250 cM?®, NOJHBaIOT A0 METKH BOAOH H MepeMelIHBaloT.
PacTBop roToBAT nepej npuMeHeHHEM.

I ¢m3 pactBopa b comepxur 0,00001 r okcuna sananus (V)
3.2. IllpoBeneHne a”Haau3a

3.2.1. ANHKBOTHYIO 4acTb CEDHOKHEJIOrO pacTBOpa NpobHl, NPHIo-
TOBJIGHHOTr0 MO MeTOAy pasJjoxeHuss npobm cmnyaBaedneM no 'OCT
P 50332.1, or6upaior B kosuuectTBe 50 cM® npu MaccoBo# HoJie OKCH-
na Banaaus ao 0,01% wam 25 cM3® npu MaccoBoH noJie ero CBHIIIE
0,01% ©u noMelialoT B JAE€JHTEJBHYIO BOPOHKY BMeCTHMOCTbIO 250 cMm?,
npedeapureavto cmouus Kpan BOPOHKU xaopogopmom. Ecam anHK-
BOTHAasl 4acTh cocrasJasier 25 cm3, nobasasior 25 ¢M® pactBopa-¢goHa.
B nenautenbHyo BOPOHKY A00aBasiioT 15 cM3 pacTBOopa cepHOH KHCJO-
Tel 16 MoJab/aM®, npedBapHTEJbHO OXJAXKAEHHOH 0 TeMHepaTypH
Huxe 20°C, pofapasdiorT no KanisM pacTBOP MapraHIOBOKHCJOIO
KaJus A0 YCTOHWYMBOH OJieIHO-pO30OBOH OKpAacCKH, BCTPAXHBAIT H OC-
TaBASIOT Ha D MHuH. 3aTeM pobapasiorT 10 cm® pacreopa N-Oen3ousi-N-
beHunrnapokcuIaMuia U 32 ¢M® CoNsIHOM KHCJOTHI, NMPeABAPHTENbHO
oxaaxaennod go 10°C, u scrpaxuBawr 1| mun. Ilocae paccnoenns
XJA0po(OpMHYIO a3y CAMBAIOT B CYyXYK MEPHYIO KOJOY BMECTHMOCTHIO
50 cm® IKcTpakuHIO NMOBTOPSIOT ¢ HOBON mopuueit 10 cM3 xjopodop-

Ma, cJHBas XJ0(opMHYIO ¢asy yepe3 TOT Ke (PUILTD B Ty XKe Mep-
HyI0O KoJ0y. PacTBop [0JHBAIOT JO METKH XJIOpOQOpMOM H ne€peMe-
LLIHBAIOT.

HM3MepsoT ONTHYECKYIO NJOTHOCTL PacTBopa Ha (POTO3NEKTPOKOJIO-
puMeTpe HJIH cnektpodoroMmerpe, YUHTbIBA#A, 4TO MAKCHMYM CBETO-
MOTJIOLLEHHS] pacTBOPOB COOTBETCTBYeT HJHHe BOJHB 524 HM. PacTBo-
pPOM CpABHEHMSI CJYXHT PacTBOP KOHTPOJBHOrO ONBITA, NPOBEACHHBIN
yepe3 BCe CTaJHH aHAaJIH3a.
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Maccy okcupa paHazust B pacTBOpe HaXOAST RO IPajyHPOBOYHO-
My rpaduky.

3.2.2. Hns nocrpoeHHss rpaiyHPOBOYHOro rpaduka B BOCEMb Je-
JHTENbHBIX BOPOHOK BMeCTHMOCThIO 250 cM3 Kaxjaas, KPaHol KOTOPbLLX
npedsapuTesbrHo CMA4UBAIOT XAOPOGHOPMOM, ormepsawT 0; 0.5, 1,0;
2,0; 4,0; 6,0; 8,0 u 10,0 cm® cranmaprHoro pacrsopa b, uto coorser-
cteyer 0; 0,000005; 0,00001; 0,00002: 0,00004; 0,00006: 0,00008 u
0,0001 r oxcuna Bananusi. Bo Bce Boponku pobasasior mo 20 cm®
pacTBopa CepHOif KHCNOTH 16 MoJb/aM3, mpeABapHTENbHO OXJaXIEH-
HOH 10 TemnepaTyphl HuXe 25°C (20°C), o6beM pacTBOPOB KOBOILSAT
no 70 em3® BopoH, pobaBasitor 3—4 kKanjau (no kanasam) pacTBopa
IepMaHraHata KaJdHa JAO YCTONYHBOH O6J€AHO-DO3OBOH OKPAaCKH H
JaJjiee OCTynawT corJgaacho 1. 3.2.1.

Jina npeiorBpanleHHS BOCCTAHOBJIEHHS BAHAJAHA COJISHYK KHCJOTY
106aBJSIOT HeMOoCpeACTBeHHO mnepexn skcrpakuued. I[lostTomy npo-
leAypy aHaJju3a CjelyeT HPOBOAUTh A0 KOHUA, KaXAblH pa3 obpaba-
ThIBasi TONbKO OAHY npoby.

Pacrropom cpaBHeHHs CJOYXKHT pacTBOp, He cojaep:KaHmlui CTaH-
JapTHOro pacTBOpa BaHaAHA.

[lo mosiyyeHHBIM 3HAYEHHAM ONTHYECKHX [JIOTHOCTEH H COOTBETCT-
BYIOLIHM HM MacCcaM OKCHA4 BaHaAusA CTPOAT TPAAYHPOBOYHBIH
rpaQuk

3.3 O6bpaboTKa pe3yJbTATOB

3.3.1. MaccoByio np0410 BaHajgHA B BHAe NEHTOKCHAA BAaHaJAHA B
IIPOUEHTaX BHYUCIAIOT N0 PopMyJie

D

m1>< lOmu ’
rae m; — Macca NeHTOKCHAA BaHalusA, coJepxkaumasacsi B aJHKBOT-
HOM YaCcTu OCHOBHOI'O pacTBOpA, MT,
D — cooTHOweHHe O0G'beMOB OCHOBHOrO pacTBopa M aJHKBOTHOH

4acTH, B3ATOH AJIA onpeleseHus;
mg¢ — Macca HaBeckd npoObl, B3ATOX AJA NMPHrOTOBJEHHA OCHOB-

HOTO pacTBOpa, T.
3.3.2. Maccosyro doaro okcuda sarnadus (V) (X) 6 npoyenrax aoi-

HUCAAIOT nO hopmyare
Xe=-T1 100,

m-Vy
e0e m, — macca oxcula sanadusn (V), naddennas no 2padyuposoy-
HOMY 2papuKky, 2;
V, — obvem ocHO8HO20 pacreopa, CM3;
m — MQACCA HABECKU 2AUHO3eMQ, &,
V, — 06Bem aiuKB0THOL 4ACTH PACTEOPA, CMH°.
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3.3.3. Hdonyckaemole pacxoiienus pe3yrsTaros NApaiLeAbrRox On-

pedenenuil u pesyarbTaros AHAAU3A He GOANCHbL npesvlllaTs 3HAYERU,
YKA3aHHbIX 8 Tabauye.

[lonyckaemoe pacxoxcoenue, % (abce.)
Maccosas doss oxcula

sanadun, % de, dye
Or 0,0005 do 0,0010 sxaron. 0,0004 02,0008
Cs. 00010 » 00,0080 » 0,0008 0.0015
» 0,008 » 0005 » 0,001 0,002
» 0,006 » 0010 » 0,002 0,003
> 0010 » 0,020 » 0,003 0,005

34, IlpotoKonr aHanu3a

IlpoTokosa ananusa jgoJsixeH cOAepXaTb CAERYIONIHE AaHHDIE:

HACHTHQHKAUHIO HCCIEAYEeMOro MaTepHaJa;

CChIJIKY Ha IIpHMeHseMblH MeTOxA;

pe3yabTaThl aHaJHu3a H METOJ HX BbipaXKEHHUA;

O0COOEHHOCTH, OTMeYeHHEe B NIPOLecce aHaJHaa;

JodLie onepaluu, He NpPeAyCMOTPEHHHE HACTOALINM CTaHXapPTOM
HJIH CYHTAOUHecss HeoOsA3aTe/bHEMHA.

4, POTOMETPHYECKHA METON
C ®OCPOPHOBOJb®PAMOBON KHCJAOTOR

Metox OCHOBaH Ha LIEJOYHOM PasNOXeHHH npolH, 06pa30BAHHH
2KeJITOro COeAHHEeHHs1 BaHaAHA ¢ PocHopHOBOJAbPPAMOBOA KHCJIOTOA H
H3MEPEHHH ONTHYECKOH NJOTHOCTH pacTBopa npu ananHe BoJaHH 400 nM.

4.1. Annaparypa, peakKTHBH H PacCTBOpPH

CnekrpodoroMerp HAH POTOSNEKTPOKOJOPHMETP.

Kucnora azorsas no [OCT 4461, pactsop 8 Mosb/ame,

Kncisora oprodpocdopuas no 'OCT 6552.

Harpu# Bosvdpamoso-kucasi no 'OCT 18289, pacreop ¢ Macco-
BOH noJien 16Y%.

Harpus ruapokcun mno 'OCT 4328, pactBOp ¢ MaccoBo#i AOJAcH
5%.

Bananua (V) okcugn.

CranpapTHble pacTBOpPbl BaHAHA

Pacteop A: 0,2500 r nmpeaBapuTeNbHO BHICYUIEHHOTO NpPH TeMIle-
parype 110°C B Teuenne 1 4 H OXJaXKIEHHOrO B 3KCHKAaTOPE OKCHAA
BaHajgKus pacTBOpAOT B 8 cM® pacTBOpa MHAPOKCHAA HaTpus, Aob6as-
asiior 10 ¢M3 pacTBopa a30THOH KHCJIOTH, NEPEeHOCAT B MEPHYIO KOJI-
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Oy BMectumoctbio 1000 cm?, noamBalOT A0 METKH BOAOH H INepeMe-
LIHBAIOT.

| cM3 pactBopa A coaepxkut 0,00025 r okcuna BaHagusa (V).

PactBop b: 10,0 c¢M3 pacrBopa A nepeHocT B MepHYIO Ko0JOY
BMeCTUMOCTbIO 200 cM?®, noJHMBAIOT 40 METKH BOJAOH H IlepeMellyBa-
I0T. PacTBOp roToBsT nmepen npHMeHEHHEM.

] cm3 pactBopa b coaepxur 0,00001 r okcuna Banaaus (V).

4.2, IlpoBsegeHune aHaJmH3a

4.2.1. AnukBoTHyI0 uYacth oO6bemom 50 cM® as3oTHO-KHCJOro pacrt-
Bopa npoObl, NPHTOTOBJEHHOIO pa3foxKeHHeM npoOH crJiaBlieHHeM HO
[[OCT P 50332.1, noMelalor B crakau BMecTHMoCThio 200 cMm3, no-
OapJsiior 20 ¢cM® pacTBOpa a30THOM KHCJAOTH H HarpepaloT A0 TeMIe-
patypnl 90 °C.

3ateM po6aBasiiotr 4 cm3 oprodocdopHoit KHCIOTH, 4 cM® pact-
BOpa BOJIb()PaMOBO-KHCJIOro HaTpHA U mepeMeinuBalor. [locse oxnax-
JEHUsT PacTBOpPA NEPEHOCAT B MepHylo Koaby BMmectTuMocTtbio 100 cm®,
JOJIHBAIOT JO METKH BOJIOH H NepeMelIUBaloT.

Hepes 15 MHH H3MepSIOT ONTHYECKYIO NJOTHOCTh pacTBopa Ha
(POTOINEKTPOKOJOPHUMETPE HJAH clekTpodoToMerpe, VYUYHTHIBAs, YTO
MaKCHMYM CBETOMNOIVIOULEHHss pacTBOpa COOTBETCTBYET [AJHHE BOJIHH
400 uM. PacTBOpOM cpaBHEHHSI CJAYXKHT PacTBOD KOHTPOJIBHOIO ONbITA,
NpOBeACHHBIN yepes3 BCce CTafUH aHaJHu3a.

Maccy okcHaa BaHaAHs HaXOAAT NO rpalyHPOBOYHOMY TrpadHKYy.

4.2.2. Ias noCcTpoeHHS rpaayHPOBOUYHOro rpapuka B BOCEMb Mep-
HBIX K0JA6 BMectumoctoio 100 cm® kaxkpas ormepsiior 0; 1,0; 2,0; 4,0;
8,0; 12,0; 16,0 u 20,0 cmM® cranzapTHoro pacreopa b, 4To COOTBeTCT-
syer 0; 0,00001: 0,00002; 0,00004; 0,00008;, 0,00012; 0,00016 w
0,00020 r okcHpaa Banagus. Bo Bce koa6bl n106aBJaAIOT BOAY A0 obObe-
mMa 50 cm® 3arem no 20 cm® pacTBOopa a30THOH KHCJOTBI, HATPEBAIOT
no temnepatypsl 90°C u jnaJsee mocrynalor corsaacHo m. 4.2.1. Pacrt-
BOPOM CPaBHEHHS CJAYXKHT pacTBOp, He COJAepxkKalllMH CTaHAapTHOTO
pacTBOpa BaHaAHuA.

Ilo monyueHHEIM 3HAYeHHAM ONTHYECKHX IJIOTHOCTEH H COOTBETCT-
BYIOILHM HM MaccaM OKCHJIa BaHaJHs CTPOAT rpaiyHpOBOYHHH rpa-

PHK.

43. O6paboTKa pe3yaAbTaToOB
4.3.1. Maccosyio noJio okcuaa Banaaus (V) (X) B npoueHTax BHI-
YUCJSIOT 110 hopMmylie
X__ml'vl

=V

rae m; — Macca OKCHpa BaHaAuA, HaWAeHHAd NO TpaayHpPOBOUHOMY
rpaguxy, r;




roCT 25542.6—93 C. 7

Vi — o6beM OCHOBHOro pacrsopa, cM3;
m -— Macca HaBeCKH IJIHHo3eMa, T;
V. — obbeM aJHKBOTHOH YacTH pacTBopa, CM>.

4.3.2. donyckaembie pacXoXJAeHHs pe3y/abTaToB MMapaJjiejbHBX Ofl-
peaesieHHH H pe3yabTATOB aHa v3a He JOJIKHH NpeBHLIATh 3HAYEHHH,
YKa3aHHBIX B Ta0JulLe.
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HHOPOPMALLUOHHMIE JAHHDIE
CCbIJIOYHbBIE HOPMATHBHO-TEXHUHYECKHE AOKYMEHTH

O6osnavenne HTH, Ha
KOTOPBLIH AaHa CChiiiKa HoMep DPa3pena, NYHKTA, IMOANYHKTA
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