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MEXTOCYJODAPCTBEHHBHA CTAHRAPT

FAHHOIEM |
Metoan onpeneneuks : roct
OKCHIA BAHALMSA , 95542.6—93
Alumina. Methods for the _ o
determination of vanadium  (HCO 1618—76)
oxide

OKCTY 1711

Jlara seexennn 01.01.95

1. HA3HAYEHHUE H OBJIACTb PHMEHEHHA

HacTosiuluii CTanLapT pacnpoCTpaHsercs Ha IJIHHO3eM H YCTaHaB-
" AnrBaeT QOTOMETPHYECKHe METOAH ONpeAesieHHst oKcHAa Banagua (V):

¢ npuMeHennem N-Gensos-N-¢peHuIrHApoOKCHIaMHHA — IMpH Mac-
coBofi foJie oKcHaa BaHaaus or 0,0005 no 0,2%, ecan maccoBast nond
OKCHIAa XpoMa H [HOKCHJAa THTaHa,HE MPEBLIIaeT COOTBETCTBEHHO .
0,002 1 0,006%; : :

c npumenenuem GocHoprOBOLLPPAMOBOL KUCAOTH — NpU MACCO-
80il Boae oxcuda sanadus or 0,005 do 0,02%.

Jlono/iHeHHs 'H H3MeHEHHst, OTpaxailllHe HOTPEGHOCTH HapOAHOrO
X03$tHCTBA, BBIAEJIEHB KYPCHBOM.

2, CCbIJIKH

TOCT 255420 T'nHo3em. OO6iiue Tpe-ﬁosaﬁﬁﬂ K METOjaM XHMH-

4eCKOro aHanusa. ’
FOCT P 50332.1 T'auno3eM. MeToAR pa3foxKeHHs NPOGH H NPHIro-
“TORJIGHHS pacTBOpa. ’ ‘
I'OCT 27798 I'nunosem. Or6op U moAroToBKa npob.
TOCT 25389 I'saunosem. Merol MOATOTOBKM NPOOGH K HCHBITAHHIO,

3. POTOMETPHYECKHHA METOR
C N-BEH30HJI-N-dEHWJITHIPOKCHIAMHHOM

Mero1 OCHOBAaH Ha ILIEJOYHOM Pas3joKeHHH NPOGH!, OKHCJEHHH Ba-
Haaua fo Bananua (V) mepMaHraEaToM KaJlHs B PAacTBOpe CEPHOH KHC-

W3aanue OPHUHANBHOE



C. 2 TOCT 25542.6—93

- notul 4,5 Mosb/aM3, 06pa3oBaHHH (PHOJETOBOTO KOMILIEKCHOTO COeH-
nHenus BaHaaud (V) ¢ N-6eH30HI-N-DeHUIrH{POKCHIaMHHOM, 3KCTpaK-
LHH KOMIJIEKCHOTO COeAHWHEHHS XJ0pPOoGOpMOM H H3MEpPEeHHH ONTHYEeC-
KOH NJOTHOCTH PacTBOpa MpPH AJHHE BOJHH 524 HM.

3.1. Annmaparypa, PeakKTHBEr H PAacTBOPH

O6nuHoe sabopaTopHoe 060PYAOBAHHE

CnextpodoToMeTp HJH (GOTO3NEKTPOKOJOPHMETP C (HIBTPAMH,
06ecHeUHBAIOIIMMH MAKCHMadbHOE CBeTonorJoliledde. ot 520 x1o
530 HM. :

JleauTenbHble BOPOHKH C OYEHb Y3KHM TOPJBILIKOM BMECTHMOCTbIO
150 cm?. | " |

Bo BpeMs NMpoBeAeHHs aHAJK3a HCNOJb3YIOT TOJBKO DEAaKTHBH MO
KayecTBY He HHMXKe u.J.a. U AHCTH/JIHPOBAHHYIO BOAY HJH BOLY 3KBH-
BAaJICHTHOH UHCTOTHI, ' ' o

Kucnora cepras no TDOCT . 4204, pacrsopu 16 u 8 Moab/mua’.
Qcropoxuo HamuBaioT 450 cm® cepHoit kKucaoTH (@~ 1,84 r/em?, mpH--
Gausutenbuo 96%-HBI No Macce pacTBop) B 'COCYA, coAepiKalluit
500 cM3 BoABI, OXJIaXal0T, AOBOASAT o6beM no 1000 cM3 u mepemeluy-
BaloT. : : : .

Kucnora cosnsinad no TOCT 3118, = 1,19 r/cM3, TpHOJIH3HTENLHO
38Y% -Hblii pacTBOp- . | | -

Kasuii maprannoso-kucami no I'OCT 20490, pactsopst 0.6 r/am®
U ¢ MaccoBoit goJeit 0,5%. : '

Harpus eudpoxcud no I'OCT 4328, pacteop ¢ maccosol doaeif.
5%, . Pacreop 20TO8AT U XPAHAT 8 NOAUITUAEHOBOM cocyde.

Kap6onat natpus 6e3poaunlii no FOCT 83.

Kucnora 6opuas no FOCT 9656 nan

TPeXoKHuch 6opa; -

Harpuii terpabopro-kucaviti no T'OCT 4199, 06e380%CERALLL npLt
remneparype 400°C. |

Pacraop-gpor 12 2 yenekucrozo natpus u 4 2 60pHOU KUCAOTHL
urn 10,3 2 yenexucaceo  Harpus u 3,3 2 TerpabopPHOKUCA020 HATPUSA
nOMeWQIoT 8 NAATUHOBYIO HAULIKY, NepemeulusaroT u pacT6opAIT npu
nazpesanuu 6 100 cmd sodvt. Pacrsop 0xAaH0aroT, NePerHoCcAT 8 CTa-
xan emecTumoctsio 400 cm3, codepacaujuii 48 cm® pacreéopa cepHol
xucaorsl 8 moav/Om3. Pacreop oxaamdaroT, nepenocar 8 Mepryo KoA=
6y emecTumoctoio 250 cm3, doausaror 0o .meTku 6000i u nepemewiu-
8Q10T. :

Xnaopohopm, He COZepKallHil ITHAOBOrO CIHPTA, MO TOCT 20015.
‘Ounuiaior xJopodopmom, p= 1,49 r/cM®, NPOMEIB €ro NsATh-IIECThH pas
KOJHYECTBOM BOJBI, COCTABJSIONHM MOJOBHHY ‘B3ATOr0 06beMa XJI0po-
¢opMa. BHcywinBaloT B IPHCYTCTBHH 6€3BOAHOTO X/OPHAA KaJbluusl K

-



, FOCT 25542.6—93 C. 3
TePEroHsIoT, COOHpass HNHCTHIAAAT B COCYd H3 TEMHOIO CTeKJa.
XpaHAT B TEMHOM MPOXJAaAHOM MecTe NpH Temnepatype Huxe 25 °C.

N-6eH301.1-N-(peHAIPHADOKCHIAMHH, - PACTBOP ¢ MAaccoBOH Houieit
0,1% B xnopodopme. PacTeop xpaHsiT B cocyle H3 TEMHOTO CTeK/aa -
He 6oJsee 7 CyT. | | S o

Bananusa (V) okcuxn. ,

CrangapTHele pacTBOPE BaHaAHA

Pacrsop A: 0,25 r npenBapHTeNbHO BHICYILIEHHOTO NIPH TeMIepary-
pe 110°C B TeueHne 1 4 u OXJIAXKAEHHOTO B SKCHKaTOpe OKCHA4 BaHa--
AHs pacTBOpPAOT B 8 c¢M® rHApOKcHAa Hatpus. JloGasasior 10 em3

. PacTBOpa cepHOM KHCJAOTH, NEPEHOCST B MEpPHYIO KoJaGy BMeCTHMO-
ctoio 1000 M3, gqonMBaloT 10 MEeTKH BOAOH H NepeMeliHBaloT. :

I cm® pactBopa A cogepxut 0,00025 r okcuaa panaaus (V).

Pacrsop B: 10,0 c¢M® pactBopa A mepeHocAT B MepHYIW Koa6y
BMECTUMOCTBIO 250 cM3, NOMHBAIOT 10 METKH BOAOM H MepeMEelHBAIOT.
PacTBop roTOBAT nepen NpHMEHeHHEM, |

1 em3 pacrsopa b comepxur 0,00001 r okcuna Banaus (V).

32, IlpoBeneHHe avaaHu3a

3.2.]. ANMKBOTHYIO, 4aCTb CeDHOKHEJOTO PacTBOpa Npolbl, NPHro-
TOBJIEHHOr0 [O. METOAY pa3JjoxeHusa npobu cnaasjeddHemM no I'OCT
P 50332.1, ot6upator B KoanuecTBe 50 cM® mpHM MaccoBOH IoJie OKCH-
Aa Banaausa Ao 0,01% nuam 25 cM® npu MaccoBoll Hoje erd. cBHILE
0,01% #u nomel1a10T B AENHTEJBHYIO BOPOHKY BMECTHMOCTHIO 250. cM3,
_npedsapureabro cmouus Kpaw 8OpPOHKU xaopogopmom. Ecam anuk-
BOTHa# 4acTb coctapJjsier 25 cmd, pobasasior 25 cm® pactBopa-toHa.
B nenutensuyio BOpOHKY RoGaBisiior 15 ¢cM3 pacTBOpa CepHOW KHCJO-
TH 16 Moab/am®, mnpeaBapHTENbHO OXJaXKAEHHOH A0 TeMOepaTypH .
Hipke 20°C, no6aBafior no KamjisM. pacTBOP MapraHIOBOKHUCJIOro
KaJiusg 10 YCTOHYHBOH OJielHO-PO30OBOH OKPAaCKH, BCTPAXHBAIOT H OC-
TaBASAIOT Ha 5 MHH. 3ateM aobasasior 10 cm® pacreopa N-6enszonn-N-
(deHHArHAPOKCHIaM¥uHAa H 32 cM? COJISSHOH KHCJIOTHI, MpPEeABapHTENbHO
oxaaxpennodi o 10°C, u scrpaxuBator | mun. [locne pacenoenns
XJ0pohOpMHYIO (Pa3y CAHBAIOT B CYXYI0O MEDPHYIO KOJIOY BMECTHMOCTHIO

- B0 cM®, DKcTpakuHIO NOBTOPsiOT ¢ HOBOi mopuHeit 10 cM?® xmopodop-
Ma, cauBas XxJaodopMHylo ¢dasy uyepe3 TOT Ke QHIBTP B Ty XKe Mep-
HYI0 KoJ0y. PacTBop [AOJHBAIOT A0 METKH XJOPOQOPMOM H NE€peMe-
LIHBAIOT.

H3MepsiloT ONTHYECKYIO NJOTHOCTh PacTBOpa Ha (OTO3JEKTPQKOI0-
puMerpe HJH cliekTpodoTOMeTpe, YUHTHIBAdA, UYTO MAaKCHMYM CBeTO-
TNOrJIOIEHHsSI PAaCTBOPOB COOTBETCTBYET AJHHe BOJHB 524 HM. PacrtBo-

" POM CpaBHeHHS CAYXKHT PAcTBOP KOHTPOJBHOTO ONBITA, NPOBENCHHBIH
yepes Bce CTaAHMH agajusa. =
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-~ Maccy okcupa paHagus B pacTBOpe HaXOAST RO rpa,ayapoaoqﬂo-
My TpadHKY.

3.2.2. Hns nocrpoenHss rpaiyHpPoOBOYHOro rpaguxa B BOCEMb Je-
JHTENbHBIX BOPOHOK BMEeCTHMOCTbIO 250 cM3 Kaxkjaasi, KPAHbL KOTOPbLX
npedeapuresbHo CMA4UBAIOT XAOPOGOPMOM, ormepsor 0; 0.5, 1,0;
2,0; 4,0; 6,0; 80 u 10,0 cm® craugaptHoro pacrsopa b, uto coorser-
CTBYer 0 0000005 -0,00001; 0,00002; 0,00004; 000006 0,00008 u
0,0001 r oxcupa Bamapwus. Bo sce BOPOHKY 1106aBJ1m0T no 20 cm?
pacTBopa CepuOii KHCAOTH 16 MOJb/AM3, mpexBapHTENbHO OXJIAXKEH-
HOH 10 TemnepaTyphl Huxe 25°C (20°C), o6beM pacTBOPOB.Z0BOLNAT
no 70 cm® Bopo#, nobasasor 3—4 Kaniu (no kanAam) pacTBopa
nepMadHraHata KaJHs Jo yc*roﬁquaoﬁ BaeaHO-PO30BOH OKpackH H
AaJnee MoctymaloT cornacho m. 3.2.1.

JIna npenorBpalieHHst BOCCTAHOBJIEHHUS BaHAAUSA co.mmyno KHCJIOTY
J06aBAsIOT HemocpeACTBeHHO nepex skcrpakunuefi. ITostomy mnpo-
LeAypy aHalusa CelyerT MPOBOAMTL AO KOHLA, Kaxab# pa3 obpaba-
TBIBasi TOJBKO OAHY npoOy.

PactBopoM cpaBHeHHsi C/JyXKUT PacTBOP, He coZep K aHHH cTaH-
ZapTHOro pacTBopa BaHaIHs.

[To moNyYeHHEIM 3HAYEHHAM ONTHYECKUX ILTOTHOCTEH H COOTBETCT-
BYIOHIUM HM MaccaM OKCHJal BaHajHd CTPOSAT TPajyHPOBOYHBIH
rpa¢uk. '

3.3. OépaéoTKa peEBy.J'IbTaTOB

3.3.1. MaccoByo R0A10 BaHajHA B BHAe HNEHTOKCHAA BaHa.z{Hﬂ B
HpOUEeHTaxX BHYHUCIAAIOT N0 opMyJie

D
M X Tomg

rAe 'M; — Macca NEeHTOKCHAA BaHalQud, COAepXKaliasacsi B AaJMKBOT-
HO¥ YacTu OCHOBHOTO PacTBOPA, MT;
D — coorHoweHHe 00’beMOB OCHOBHOIO pPacTBOpa H aJmKBOTHoﬁ
YacTH, B3ATON AJIS ONpeleseHus;
m¢ — Macca HABECKH npolbl, B3ATOK &AM npnro*ros.nenuﬂ OCHOB-
- HOTO pacTBoOpa, . |
3.3.2. Maccosyro doaro oxcuda earnadus (V) (X) 8 NPOYERTAX B6l-
HUCAAIOT NO qbop)uyxze
ml-Vl '
20e m, — macca oxcuda sauaauﬁ (V), naiidennas no 2padyuposoy-
HOMY epaury, 2; - |
Vi — obven OCHOBNOZ0 pacreopa, cm3;
m —— MAacca Ha8eCKu 2AuHo3ema, 2;
Vo, — 06%em aauksoTHOL 4ACTU pPAcT8Opa, CM3.



- 8.3.3. donyckaemsle pacxondenus pe3yisbTaros nAPAALEAbROX Of-

pedenentd u pesyabTaTos AnAAU3AQ He GONNHLL NPEBLIUATD 3HAYERUT,
yxaaaunux 8 Tabauye. :

Honycxaemoe pacxomdenue, % (abc.)
Maccosas doan okcuda ‘ [

&anadun, % d, dye
Or 0,0005 3o 00010 emtou 0,0004 0,0008
Cs. 00010 » 00080 » ‘ 0,0008 0.0015
» 0003 > 0005 » ' 0,001 0,002
» 0,006 » 0,010 » 0,002 0,003
> 0010 » 0020 » 0.003 0,005

34, Ilpotokon aHaaH3a |
Tlporoxos anain3a J0JXKeH COAERXKATb CAEAYIOllHe JaHHHE!
HAeHTH(PHKAUKHIO HCCJIEAYEMOTO MaTepHasa;

CCHIIKY Ha NIpHMEHSAEMBIA MeTOX;

pe3yabTaThl aHAJAK3a H METOJ HX Bupax{enuﬂ,

0cOGEHHOCTH, OTMEUeHHEe B fipolecce aHa H3a;

ao0bie oONepailud, He NPeAyCMOTPEHHHE HACTOALUIMM CTaHAaPTOM
HJIH CYHTalOLHecs HeoOA3aTe/IbHRIMH.

4, PQOTOMETPHYECKHA METO]
C ®OCPOPHOBOJIbOPAMOBOA KHCAOTOR

Meros ocHOBaH Ha LUIEJOYHOM PA3AOKEHHH npoOu, o6pasoBAHKH
JKeJTOro CoefHHeHHs BaHaaud ¢ PocdhopHOBOAbDPAMOBOA KHCIAOTOA H
- H3MEPEeHHH ONTHYECKOH MJOTHOCTH PACTBOPA NPH AJIHHE BOTHH 400 um.

- " 4]1. Anmaparypa, peaxTHBH H PacCTBODPH

CnexktpodoromMeTp HIAH POTO9/IEKTPOKOJOPHMETP.

Kucnora aszornas no [OCT 4461, pacteop 8 Monb/am3.

Kncaora oprodpocdopras mo I' OCT 6552. '

Hannﬁ BosbdpamoBo-Kueanid no FOCT 18289, pacmop ¢ Macco-
Bo#l noseit 169%.

Hartpusi ruapokcun no I'OCT 4328, pactBop ¢ MaccoBO# - Kotk
5%.

Banapus (V) OKCHI.

CrangapTHHE pacTBOPbl BaHAAHA

Pacteop A: 0,2500 r mpeABapuTeNbHO BHCYLIEHHOTO NPH TeMIe-
parype 110°C B TeueHue 1 U M OXJaXKJIEHHOTO B IKCHKATOpE OKCHIA
BaHaiMsa pacTBopsiior B 8 cM® pacrBopa THApDOKCHAA HaATPHsA, A0Gas-
aswor 10 cm3 pacTBopa a30THOH KHCJOTH, NEpeHOCAT B MEPHYIO KoJI-
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6y BMmectuMocTbio 1000 cM?, 10MHBAIOT 4O METKH BONOH H nepeMe-
LIHBAIOT. ' . 8

| cM® pactBopa A comepxur 0,00025 r okéuna Banagus (V).

Pacteop B: 10,0 cM¥ pactBopa A nepeHocAT B MepHYK KOJIGY -
BMecTHMOCTbIO 200 cM®, nOJMBAIOT HO MeTKH BOAOH U mepeMelluBa-
10T. PacTBOp roToBsT nmepea npHMeHeHHEM. '

1 cM® pactBopa B cozepxxur 0,00001 r okcuaa Bananus (V).

42. IlpoBepeHHe aHaaH3a d - ‘-

4.2.1. AnukBortHyio wacts o6bemomM 50 cM® a30THO-KHCJOFG pacrt-

Bopa mpoGHl, IIPHTOTOBJEHHOIO Pa3JoXKeHHeM NPOOHl CIJIaBJeHHEM MO -

FOCT P 50332.1, nomewiator B crakaH BMecTHMOcThio 250 cm®, no-
Gapiisiior 20 cM® pacTBOpa a30THOM KHCJOTH H HarpeBaloT A0 TeMIle-
parypsr 90 °C, \ . S , :
3atem pobasasior 4 cm® oprodocdopHoir kucaors, 4 cM¥ pacr-
BOpa BOJb(PaMOBO-KHCJIOro HaTPHA M nepeMeuruBaior. [ocae oxnax-
JAEHHS pacTBOpa NEPEHOCAT B MepHYIO KoJiby BMecTuMocThio 100 cM?,
AOJTHBAKOT A0 METKH BOJAOH H NePeMeUIHBaloT. o
Hepes 15 MuH u3MepHAIOT ONTHYECKYIO MJOTHOCTb pPACTBOPA Ha
(POTO3/1EKTPOKOIOPHMETPE HJHM CHEKTPOPOTOMETpe, VUHTHBAH, - UTO
'MAKCHMYM CBETONOIVIOIIEHHS pacTBOpPa COOTBETCTBYET JJHHE BOJHH
400 um. PacTBOpOM CDaBHEHHsl CJYKHT PacTBOD KOHTPOJBHOIO OMLITA,
NpOBEJEHHEIH Yepe3 Bce CTaAHH aHaJH3a. _
Maccy okcuaa BaHajiHsi HaxXOAAT MO TPaAyHPOBOYHOMY rpadHKy.
4.2.2. Jlna nocTpoeHHs IpalyHpPOBOYHOro rpadHka B BOCEMb Mep-
HBIX KoJ6 BMectumoctpio 100 cM?® xaxpas ormepsiior 0; 1,0; 2,0; 4,0;
8,0; 12,0; 16,0 u 20,0 cM® crangaprHOro pacrsopa B, 4TO COOTBETCT-
syer 0; 0,00001; 0,00002; 0,00004; 0,00008; 0,00012; 0,00016 wu
0,00020 r okcuna BaHagua. Bo Bce konbb 106aBAAIOT BOAY A0 00be-
Ma 50 cm?, 3ateM no 20 cM® pacTBOpa a30THOH KHCJOTH, HATPEBAIOT
A0 temnepatypel 90°C u npanee moctynmatot coraacho n. 4.2.1. Pacrt-
BODOM CpaBHEHHsl CAYXKHT pacTBOP, He COAEPKALIHH CTaHAAPTHOTO
pacrBopa BaHaAHS. o
ITo mosyd4eHHHEIM 3HAYEHHAM ONTHYECKHX MJIOTHOCTEH M COOTBETCT-
BYIOHIMM HM MaccaM OKCHJA BaHaAHs CTPOSIT IPajyHPOBOYHHIN rpa-
buK. : - :

43. O6pa6oTKa pesyaAbTaTOB
4.3.1. Maccosyto fomwo okcaga sanazus (V) -(X) B nmpoueHrax BH-
YHCJSIIOT 1o (dopMyJe :
' _m-Vy
X= m-Vs ' 7
TAe m; — Macca OKCHAA BaHajiusl, HaWAEHHAs N0 I'PaAYHPOBOYHOMY
rpaduky, r; | -

“,
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Vi — o6beM OCHOBHOI'O pacTBOpa, cM®;
m — Macca HaBeCKH IJIHHO3eMa, -
Vs — ofbeM aHKBOTHOM YacTH pacTBopa, cM>. -
4.3.2. JonyckaeMble pacXoXAeHUs pesyJIbTaTOB napamenbuux om-
- pelesieHHi H pe3yabTATOB aHaJ n3a He JOJKHB NPeBHUIATH 3HaYeHHH,
YKasaHHBIX B TalJule. :
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