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Muthods for detersminalion of vanadium

OECTY 1700
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oo 010796

HacTontithd cTtapaa pr }'ET-iil'l‘lﬂ'B.'l'IIH-ﬂE'T l:IJl:ITﬁH!:'TJJH':IE'{'H]!ﬁ |_|'l|]1| i T
coBob aove ot 0005 ao 0,5%) v atoMmAo-aboopluHoHEWH (MpH wac-
coBoli gote ot 0,05 ao 05% ) setofw onpefesenna BaHAINR.

I, OBMIHE TPEROBAHUWA

I.1. Obuipe Tpedosanus g metodaM ayasusa —no TOCT 25086 ¢
A, COTRO LB H L.

E1 L. 3a pesvabTaT aHaMi3n NPHHIMAKT CPEAHEE APIme TRy ek e
Pe3VALTATOE ABVX [M4padaethH X -:IJ'IFII."_II.I.!.'II.!II:[I.:':I.

2, POTOMETPHYECKHA METOO ONPEAEAEHHA BAHAILHA

21, Cyvmuocth MeToa

MeToa ocHOBAN HA PAcTROPEARN Npofel B cMecH coasmol B asornoi
BEHCTOT, ONAGETEHHH BAHIILHHA I NATHRAIEHTHOM MAPTaHLOBRREHCTRY
Kannes, obpaszoBaHul wentod docopio-poanfipaMo-ganaivesof Te-
TEPHIGAHKHCAOTR, 8¢ IKCTPAKUENH ]*]f}ﬁ"_l.'TH.'il'l'.I'thi'-'l CMAPTOM W H3IMEpe-
HHH DOTHAECKDH TAQTHOCTH FHCTPEETE OPH LJAHHAE BOSHE 400 nm.

22, AnmapaTtypa, PeakKTHBEMWM W PACTBOpPH

CrexTpofoTomet) il GoTosIeRTPOKOAORAMET].

Kuchora courmHas no TOCT 3118, naotuoctey 1,19 rlow®

Kucaora asordan no DOCT 4461, naotaoctem 1.35—1 40 riow
pacteop 1075

CMeCh cOAARON B A30THOR KBCJAOT B COOTHOWEHHH 3:1,

Kncanta dpropicrorozoponras no FOCT 104584,

Hapauwde ofeuBainoe MepemeqaTha BOCTIPLILEHA

*
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C. & FOCT 11730.5~99

Hllll;'.ﬂr:n cepian no FOCT 4204, naotwocteiy 1,84 rfem® w pacr-
Ilu;:l ik,

Kncaora opradocdopaas no FOCT 6352, naothocTeo 1,70 riem®,

Ka.auni MapralucBorHc . no  DOCT 204490, pACTBOP
0,01 ymoaw/am’.

Kucaora wasenepan no FOCT 22180, pactsop 40 rfpwmd.

Hartpuit somvdpasosokdcasii no TOCT 18289, pacteop B0 rfmm:
5 r BOABDPAMOBOKMCIOND HATPHA  PACTBOPAIOT NPH HarpeBaHHH B
150 cu? Boaw, pacTRop PRASTPYVIOT B MEPHVHD KOADY BMECTHMOCTRIO
1K) cw®, aoaneawT BoA0R 10 METKH H MepeMelliagior,

Anwsmuaaft mo FTOCT 11069 mapkn A999

CnugpT maobytuaoswi no NOCT G016

AMMOHEA BanamepoEncani Meta no FOCT 9336,

Cravgaptuwh pactsop savadrn: 02206 r BananHeBOKHCIOrD am-
Monng pacreapriot B 170 cM® pacthopa a’oTHOR HuCAOTH. PacTrop
HEpeHOCAT B Mepdyo Kaaly emecTEMocTiio 1000 cmd, goakpalor Bonod

A METKIT 1 MepeMCIDHEIIOT.

I ew? cTamiapToro pacteopa cotepsAr 0,001 r sananns,

23 MHpoegczenne awaamia

231 Hasecry npofin maccofl cornacho 1aba. | noMellaoT B KOHKE-
HECKYE} KOO0V BMECTHMOCTLIO 250 ew?, npuanpamt 40 ¢w® cMecH KHC-
JIOT § PACTEOPRIOT APH HATPenaHHIL.

TaGnenma l
fMarcoais QG0 DoleARy, ' | M-zl_:r-_.;::“.-rw b I-lu:: 'I.ll,l:: T"'“M
r e e~
O 0,008 oo 005 axhoa. [ ol
Ce, 005 = 0,1 5 5 25
= 01 = 035 * T 23

Mo okonuanrde pacTBOpEUHA NPHINBAKT B koady 20 cum® cepuoidl
KHCAOTH, NepeMeLHBAKT H BHIAPHBAKT PACTBOP A0 NOABJACHHA GRARX
napos. Pacteop cxnamnawT, npuansawt 60—80 cm? soad # Harpe-
HAWT A6 pACTROPERHS coneh. Ecan pactsop #He npoapaded, ero pHALT-
pyior uepes GuasTp cpeided naorrocte («bBenam AeHTas) B KOHHYEC-
kv Koaly smectioctiie 250 oM™ DHALTP © OCAAKOM NPOMBIBAEDT
2—3 paza ReSoapluMMa nopuAgMe ropavefi  poaw H oTOpACHRAWT,
eCAH MaccoBa® AOAH KPEeMHHA B AHaAHIHPYEMOM CHMaRe He NpeBhl-
waer 1%,

232 [Mpy wmaccopoH aodie KpeMHdn ceewe 1% duARTp C ocagkoM
OOMEUAHT B8 NASTHHOBKA THTeAh, BECYVIIARAKT, O30JHKT, HE LUNYC-
Ka% BOCMASMCHEHHA, W MPOKAANBANT OpH Temmeparype 500-—600°C
B TeyeHHe 2—3 sMEN, [loche oxXxJamaends B THrelb goDasaaT q9eTHpe
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FOCT 11739.5—00 3

KAMan Cepuol KHCHOTH, & ¢M*® (TopucToROADpORHON  EHCJHOTH H 0O
KAMLAAM A30THYHD KHCAOTY B0 NOAYHEHHA NpO3pavors pacteopa. Pact-
BOD BROAPHBAKT Q0CYNA, NPHAHBAKT K CYXOMY  OCTATKY B THrAe
9—7 CWMY pACTROpA CEPHON KHCAOTI § PACTROPRIOT Ero NpH Harpeea-
HIlH. PacTBop OxAaHIa0T, ApH HeobxOo MacTH PHABTPYIOT yeped wMa-
JEHBRHA BAGTHEE QuabTp (4CHHAR NEHTa®) H NPHCOSAHHANT K OCHOB-
HOMY  RALTPaTY B konnvecxofl koabe. OcHopeol pacTeop ynaphea-
BT, ecaH HeoON0AKWMO, 40 obhbeMa menee 100 cM?, OXA8WAAKT H nepe-
BOART B MepHyld wKoabdy amectivocTsio 100 cm?, gomueawr Bogolt Ao
METKIl 11 MepeMEeuHBanT,

233 AJMKBOTHYIO YacTh pacrBopa cornacho taBa. | orfupaotr B
ARTHTEALHYK) BOPOHKY BMECTAMocThio 100 ow?®, npuaneawT 4 cu® op-
Tofochopuoi kKHCAOTH, 4 cM® pacTBopa BOARGPAMOBOKHCAOTD HATPRA
H nepeMeltnBaiT, 3aTem Ao00aBARIOT N0 Karmaas pACTHOpP MapradioBo-
KECAN O KadHa A0 yoroldubol pososod okpackd. Yepes [0 mun gobas-
AAKIT N0 KAMASM PACTRO)D HMIARCICBON KHCAOTH A0 HCYCIHOBEHNA pa-
30BOR oxpackd. Yepes 5 wnw npuansgwot | om® azornol kxacaots, xo-
pouy nepeMetnBaloT pactBop, Apubartnor 10 cu? paobyTEICBOMG
CMHPTE, BOPOHKY 38KPHBAOT npobeod w seTpaxeBawT |—2 Mmuy. OT-
ASTANT OPraHniecky 0 asy {IKCTpasT), cobupan ee B CYXVID MEPHVID
KOOy BMecTHMOCTEM 25 owm®, aonnearot HIOOYVTHADALIM CTHPTOM 10
METHH H TIC freMe HBAKT,

234, OnTHIECKY 0 MAOTHOCTE IHCTPAKTA HIMEPSOT HE NO3IAHeE den
wepes 1 v nocne SKCTPAKWHE fpw aanne podarn 400 #v B kosete o
TOIMAROE caod 50 MM npn Maccopod 1oae samagus or 0,005 ao 0.1 O,
W 30 wm opn MaccosoR Aose pasaika cesime 0,1%. Pactsopom cpas-
HEHHA CAVHHT 30OV THAORLIE CNHpT.

2.3.5. PacTpopul KOHTPOBROTC ONETA rortobBsT mo n. 2.3.1, wenodb-
YA BMECTO HapecHi Npobnl pasecky admMunds. Cpeinoio ontidec-
EYID MIOTHOCTE JIKCTRAHTOR JBYX EOHTPOALHBY ONBITOR BEUHTIAKT N3
ONTHYCCKOA NAOTHOCTH SHCTPAKTE Npobs.

MaccoByie 10010 BaNAZAR  PACCHNTHBAIT M0 rpaIvEPoBOYHOMY
rpadiney,

2.3.6, Mlocrpoenue spadyupocounsty 2pagdison

2.3.6.1. Tlpn smaccosod noae Bamagns or 0,005 a0 0.03% e weets
HOHHYECKHA KOA0 BMecTHMOCTRIO mo 250 oM moMelniawT waeBeckn aaw-
MHHENA Maccol | r W pacteoprior B 40 cM® cmect kHcaor. 3ates B ge-
THpe Koalu otMepawr 0.5; 1,0 3.0; 50 cu' cranzaprHoro pactmRopa
BAHaAH, YTo coorBeTcTRayer 000005, 0,0000; 0,0003; 0.0005 r pavaimna.

2362, [lpn maccosol nome mamaama of 0,05 ao 0,1% B ceMb Ko-
HHYECKHX HOAO0 BMCCTHMOCTRHD Mo 2a0 cM? noMeimarkT AABECKI 8.TH-
MENHA Maccod (L3 r v nocae nx pactRopenHs B 40 oM? cMmeck KucaoT
B AT H3 IHX oTMepAlor 2.5, 3.5 440, 4.5 50 cw® crampapruoroe
PACTBOpA BaHaauA, w10 cooTeercTeyerT 0,00025; 000035 0.0004;
0,00045;0,0005 r panazna.

2.3.6.3. [1pu maccosoil foae pamaiun of 0,1 10 0,A% BCeMb KoHH-

a1
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C. 4 TOLT 117395~

YECKHY KOADG BMecTHMOCTERIO mo 200 cm? MUMCIHA T HABECEH allyMHHHA
maccoii 0.2 r o moche ux pacteopeHHs B 40 CM® CMECH EMCAOT B OETE
na pux npiaeeaor 20; 4.0; 6,0; B0 100 cm? crangapriHore pacTeo-
pa Badagun, govo cooteetcTRyer 0.0002; 0,0004; 0,0006; 0,0008; 0,001 ¢
B 10 H,

2304 B wondn npuapeator ne 20 co? cepuol KHCAOTH B TpOIOJI-
HawoT no nan. 23,1, 2392 4 233,

PE-L"FH-H-[.IM. hecodepaaliie Banalld, COVAHaAT pPaCTEROPIMH EOHTOAR-
HOTd 00T TpR MOCTPOCHAH TPpadyHPOBOYHRLX Fflﬂlj."l'[]'l;ﬂﬂ.

I1a MeAYVYEHHLM 3IHaYEHHTM OITHYSCKOR OJIOTHOCTH FECTRARTORH K
COOTEETCTEVICHIMM HM MACCAM BAHAAHS CTPORT FpaAVHpOBOUHRE Tha-
(PHEE

24 OfpaboTKka pesvVALTATOR

d 41 Maccosym noaw BadHazka (X)) 8 ppoleHTax BRYHCASIOT Do
Popyy.Ie

e i
.-.th = —
i,

- [, (1)
rac e -— Mactd BalaidAs B pPacTROpE I'[]'I'L'Iﬁl'ﬂ. Er-ﬂl:'lﬂt'l:ll‘lﬂ'i'l iy |'|'|'-'-"|.IJ.','-'|-|:'
POBOYHOMY FPAQHKY, T,
My — Maccad HABECKH Npodwl B BIHKBOTHOM YaCcTH pacTeopa, I,
:-_-.".-‘F.E. PE-:.Z!‘:('JJ'H_:'J_'I:'J]FIH I'_ll:'!.'l!l'..'[J:-TETUﬂ: [TLA G B I'[j'.I‘E'I:Flvll'.ﬂ-ﬂTb JHAYE-
nuil, vEazannex B ratda. 2

Tabnwpwa 3

f AG{CamTED: GO VERATROE PACDD KLUy, ™

—_— r— re——rrre
Micoosad AmId MHMilgaEn, L] [ :.'-'.'.:l:r-.-.“u TOTOE nupl-l_-r

JuSbHWE Onpegetennfl | PUTFALTATOE kA

* o =il

an [LOID pocabom,

Or .00 {3,003 0iK}4
Ce. 000 = 0040 * (004 AT
= 0d s 0 Y 0,01 002
= O0F » (10 » 0,02 (LR R
» OI0 » 0 * (1,005 (.05
& 123 » 050 ¥ 104 i}

3. ATOMHOARCOPEILHOHHBIA METOA OAPEIEAEHHSA BAHAIIHM

3.1,

CywHocTh

MOoTOTA

Meron OCHOBAW Ha PACTHOPEMHH NpobW B CONAHOR KHCAOTE B NPH-

CYTCTEBHE nepOkcHAa Bodopola H AochedViodiemM RIMEPEHHI

ATOMHOR

afcopduin panaans npy LanMne Boans 3185 Hw B nAaMEHH ALeTHIEH-
AARNCE BROTA.

3.2,

AnmapaTypa,

PEAKTHEBGL

PACTROPH

CnexrpodotomeTp aToMuo-adcopluieHiE ¢ HCTOUHHKDM H3AyYe-

HHA 194 BaHaiH#.
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MOCT 117395—9%0 C. 5

Auetuaen no FOCT 5457

FAKHCH A30TA MeLHIHHCKAN,

" Ii‘lm'ﬂqu‘:]ra conruan no F'OCT 3118, naovraocteio 1,19 r/em®, pactsop
Lo 184,

Kuenora asorien mo [OCT 4461, maothocree 1,35—1,40 rfew®.
| IEJIE'J-I'}TEL cepian no FOCT 4204, naorrocreio 1,84 rfem?, pacrsop

Kucaora grropuctoBogoponnan no FOCT 10484,

Boiopoda nepowcua mo NOCT 10929,

Hireas xaopuetaii mo FOCT 4038, pacteop 1 r/am?,

Amomuiil no TOCT 11069 maprn A999,

Pacteop anomansa 20 r/om?: 10 ¢ afOMHEKHA OOMELIAOT B CTa-
Kah BMectumoctsio 500 cwm®, pobBasnsmr 50 cM® BOAM, SaTeM HeGb-
WHM i nopunase 300 cu® pacreopa coasmod kuenotw (1:1) W pacrao-
PRIOT Mpi YMepeHHOM HarpeRalnd, gofasass | cw? pactBopa xaopuce
TOTC HEKENA. PAcTBOp OXAaMAAKT A0 HOMHATHOR TeMOEpaTYpH, mepe-
HOCAT B MEpHYl xoaly BMecTEMOcThio 500 cm®, moakeaer Bogofl Ao
METEE H NePEMEIIHBAKT,

AMMonni Banagneroxncani Mera oo FOCT 9336,

CTaHAaPTHRE PACTROPL BAHAMHA.

Pacreop A: 2,2963 © panajsesokncaAOro aMMONEA MOMEIUAIOT B KO-
HHYSCKYID oAby smecTHMocThio 250 cm® npuamsaor 50 em® pogw,
(00 cw® pacreopa coasnofl kwenoTe (1:1) w pacreopawT mpH ywe-
PEHHOM HATDEBAHHH. PacTBOp oXJMadIawT A0 KOMHATHOR TEMOEPATY .
Phl, NEPEBONAT B MCPHYH) KOAOY BMecTHMocThi [O00 cwm?®, moansanor
BOAOH A0 METHH H DEpeMCUIBBAROT.

! eM® pacteopa A cogepxur 0,001 r pawaaus.

Pacraop B: 10 cm?® pacTeopa A NepeHOCAT B MepHYID koa6y BMec-
THMOCTRI 100 ¢M?, gpuausawr 10 cM® pactRopa ConAnoll  KECAOTH
(I:1}, nonEBaNT BOAOK 40 METKH H NepeMelHBAOT.

| em? pacteopa B cosepant 0,0001 r nanagns.

33, Mpopeaenre aHanHaa

4.3.1, Hapecky npofe maccodl 0,5 F 0oMEWAOT B KOHHYCCKYID KOA-
6y smectAMocTeo 250 oM?, mpuaneakT npubanantensuc 10 cum? pogu
H 3ated HeQonbwnMy DopuHAaMd 25 cM? pacteopa coamnoli  KHCJOTH
(1:1)., Koafy HakpweawT 9acoBHM CTEKAOM, HAFPEBEIOT A0 MNOJHOTO
PAcCTROPEHAA HapeckH, lobaBnAoT 3—35 HANEeNh NepOKCHIA ROAOPOIA
H KHNATAT PACTBOP B TEMEHHe 3 MHH.

Hacopoe crekao m cTenkk koalu onodackweawT moapf. Pacteop
OXAaMIA0T A0 KOMHATHOR TEMNEPATYPH, MEPEHOCHT B MEPHVIO Koaly
BMECTHMOCTRI 100 cM*, noMHBAWT BOAOR A0 METKH H NepeMelldBaloT.

3.3.2. Tlpw MaccoBoi none mpemuns Menee | % pacTeop, ecan oH He
npospased, QEALTPYIOT Yepes cyxofl $EALTp cpennedt naoThocTn (ebe-
Aa% AEHTa*) B CTAKANH, OTOPACHBAR MEpBHE MOPUAH QRALTPATA.

3.3.3, Tlpy maccooft mode mpemuna camme 1% noche oKOHYRHHS
pacropedda oo m 3.3.1 pacTeop PHALTPYIOT uepes duALTp cpegHef
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. 6 TOCT 117349.5—50

RACTHOCTH {«benan JeHTar) B Mepuyw Koaly eMectHMocTeio 100 cm?.
Ocanok Ha GHABTPE NPOMEIBAKOT ‘5—4 pasa ropAYHM pacTBOGPOM COJA-
ol kHcaoTel (1:99) mopunamu mo 10 cmM® [DcHuﬂHﬂi-': dHALTPAT).

WHALTP ¢ OCANKOM MOMELANT B NAATHHOBHMHA THIEAb, BRECYILHBANT,
JIONRIOT, He NONyCKAA BOCOJAMEHEeHHHA, H NPOKaJTHBAKWT OpH TeMmepa-
Type DOO—B00C B Teverine 3 mul. [Toche OXAAMACHHA K COAEDHNMO-
MYy THrAa aoBapnawt 4 KADNAW CepROA KHCOOTW, D ¢M? PTOPHETORO-
AOPOAHOR HHCAOTE B N0 HANJAM A30THYK  HECAOTY A0 NOAYYCHHA
npoapaynore pacteopa. Janee pacrTeop ynaprBamT  Aocyxa, noche
OXTaAAEHHR OCTATOR — cMayHsalor 2-—3 cM? BOOW H pacTROPRIOT B
2—3 cw® pacTBopa coafHod kHcAoTH (111} OpE HarpeBaHHH,

Pacteop NpRcoeABHAKT K OCHOBHOMY GHIBTPaTY 8 mMeprof xoabe
BMecTHMOCTER 100 cM®, goanBatoT Bogod D0 MeTHN H NepeMellHBanT.

3.3.4, PacTRop KONTPOALHOTO ONBTA FOTOBAT coraacdo nm. 3.3.1,
3.3.2 nan 333, nenoae3ya BMECTO HABECKH NpOolW HABECKY AN0MH-
HM ST, -

335, flocrpoenue 2padyuposoino2g epaduxa

B ceMb MepHHX KOAO BMecTHMOCThW no 100 cMm* npHINBamT MO
20 em? pacTBOpa  AJOMHHHA, B TPH H3 HEX oTsepmoT  2.9; 3.0
100 em? cTawpapTHoro pacreopa B, 8 caeaywurke TpH otmepgwT 1,5
20; 2,5 cu? crangaprioro pacreopa A, drto cooteercrEver 0,00025;
0,0005; 0,0001; 0,0015; 0,002; 0,0025 r padaaus. PacTeopud B MEpPHRX
Koabax QOAHBAKT BOAOR AD METKH H NepeMeunlHBanT,

3.3.6. Pacreop npoOk, pacTBop KOHTPOARNOTD ONHTa H PacTBOPL
LAR NOCTPOSHHA rPaiviposodHore rpadHKka pacnetAf0OT B LIaMA JlE-
THACH-3AKHCE A30TH H HIMEPAWKT aTOMHYI0 afCcoplUHK BiHALHH NpH
IAHAe Boaut 3185 nM.

[MTo noAvUEHHBM IHAYEHHAM ATOMHOHE aGcopOUHM o COOTBETCTHYIO-
LHY HM MECCOBHM HOWLEHTPALHAM BAHAAHA CTPOHT CPaLyHPpOBOUHEH
rpafrag.

Maccoey hc-nu.earrpﬂumn BAHAJIHA B pacTBope npobi 18 pacTBOpe
KOHTPOJLHOND OIETS ONPLRedsDT 1o rpalyApoRoYyRoMy rpadHKY.

34, Ofpatora pe3vALTaTOoR

3.4.1, Macconyw o BaHagns {X|) B npoueNTax BRYHCARIOT 0O

popmyae
X, J.ﬂ..ﬁz-lﬂ 100, (2)

rae ) — MaCcOBas KOHUCHTPALWA BAHAJAHA B pacTBope npol, Ham-
ACHHAN Ho TpagyRpoBovlacMy rpadmiy, rlem?,
g = MACCOBAR KOHMUEHTPALHA BaHaAHA B PACTBOPE KOHTPOABHOFO
DRWTA, HARISHHAR MO FPaLYHPOBOYHOMY rpaduky, r/cM?;
V — ofizem pacteopa npofs, em’;
Mo— Macea Haseckd npofu, r.
3.4.2. Pacxowaenua pesyJsTaToB He AONAHE OpPeBHIUIATE 3HAYE-
HHl, DpHBEedenHWx B Tabn. 3.

M
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FOCT 11738590 C, 7

TaGamwia d

Macooman S0FA RAREAEA, O FEAFALTATHE Mapal-

AMCEARTEOD SONYCEACWOT DAcxiem enie, ¥

AVALAME SfipsAencEll PUOYALTERTOR OHIAHD

Or 00580 ao 0,100 axnmws. 0,015 000
Ce. DID = 025 0,02 0,03
» 0E » 0 = 0,04 (.05
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C. 8 TOCT 11739.5—50

HHPOPMAULHOHHBE JAHHBE

1. PAIPABOTAH H BHECEH MunncrepcTeoM apHamEorHOf mnpo-
MumaeHHocTH CCCP

PASPABOTYHKH

B. I Dasmpor, 0-p Texn. Havy; B. A, Momwun, KaHl. TexH. RayK;
I. H. Ppunman, xann. texd. pays; B, W, Kanrawa, Hann XHM.
nayvx; M. H. Fopaosa, kann. xem. waye; 0. Jl. Cropckas, kana,
xnm. naye; Ji. H. Bukche

2, ¥TBEPKINEH H BEEINEH B JEACTBHE MNocrarornenwem lNo-
cynapcreerioro komuTeTa CCCP no ynpamaewwm kavecTeoM npo-
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