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Preparation of Vanadium Pentoxide from Sodium Vanadate
Solution by Membrane Electrolysis

WEI Linsen
(Pangang Group Vanadium &. Titanium Resources Co. , Ltd. , Panzhihua 617023, Sichuan, China)

Abstract; The traditional method of vanadium extraction from vanadium slag is sodium vanadium
extraction process, which uses ammonium salt as the medium to achieve the dissociation of anion and
cation of sodium vanadate, but it will produce a large amount of ammonia nitrogen wastewater and sodium
sulfate solid waste, resulting in serious environmental pollution, complex process and high cost in the
vanadium product preparation process. Based on this, a technology of membrane electrolysis was proposed
to treat vanadium-containing leachate, which allows sodium ions to diffuse to cathode, while vanadium
remains in anode. Vanadium pentoxide product was obtained by hydrolysis, precipitation and calcination,
and sodium hydroxide product was recovered by evaporation and concentration of catholyte. The effects of
electrolytic voltage, electrolytic time and vanadium precipitation temperature were investigated
systematically. The results show that under the condition of voltage of 5 V and electrolytic time of
135 min, 85% sodium in the leachate can be separated and recovered. The leaching solution after
electrolysis was heated at 120 ‘C for 90 min, the vanadium precipitation rate can reach 99%. The obtained
vanadium pentoxide products meet the requirements of industry standards.
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Fig. 2 Diagram of membrane electrolysis device and hydrothermal vanadium precipitation device
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Fig. 3 Test of physical properties of ionic membranes
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Table 1 Sodium removal rate of multi-ion membrane

electrolyzer with continuous feed stability
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1 21.3 6.0 3.408 84

2 21.3 6.5 3.195 85

3 21.3 7.0 2. 982 86

4 21.3 7.5 3.195 85

5 21.3 8.0 3.834 82

6 21.3 8.5 3.408 84
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Fig. 4 Effects of different electrolytic

conditions on electrolytic process
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Table 2 Effects of temperature on vanadium precipitation

it/ C Prks pH 453 pH B /(r + min~!) iy /h J& 71/ MPa VLRI % 77 AR R
100 1. 64 3.98 90 L5 0.1 85 1.01
120 1. 99 5.41 90 1.5 0.1 =99 0.93
150 1.99 5.53 90 L5 0.4 =99 0.91
170 1.57 3.86 90 2 0.8 =99 0.89

I3 AR YL DU ME DTS 500 CRE e
FIYLALE 650 CREBE R S 2E 4T 0 A0 23 B XRD 3%
WAL S P . AU BE A R O T L LR A A
sty 14 i U5 5 A8 JRACSACJBBE 56 o 4% o 5 T8 SR B g

1-V,0,

1 THURG650 Chirbe
1
i N S
1 | UG 500 CHibe
—.—J -J-u ‘ll 1 A
A T PR
1 1 TR

Y RV S S

510 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90
2000%)

Bs =M XRD &
Fig. 5 XRD spectra of vanadium

precipitation products

2.4 ZFHESHT

1% 8 B R UL T2 FUBT L2 W BUAR X BN F
S B AK B R IO A PR B DU T2 o 1L G i
BV T2 A 1t R YT E R R 6
300 JG. BEVRTHAE 6 055 JC . & EHLY R AT IH 5 000
JG, AT 1800 76, &3 19 155 6., #HRAH L L.
A7 1 AR LT E I AERRE 1000 JT, RE TR I
#E 5 800 JG, &AL AL AT IH 1 200 56, AT 1 300
JG. A9 300 UG, LB T A A4 25 9 855 J6, 4
Geals AR R W . i UUAUE T2 e R UL
B IR T Yl [m) 0, BRI AL R AR
3 it

1)DF988 42 95l i 5 IF LA B4 16y 57 fip 3 12 30
450 JEE | S A0 58t J3E T 417 R SR — i AR R 2 B 1) T
b A I R B

D TERLfR A 5V HL A B[R] 135 min A] K
W pH FEANE 2 247 A0 T IBLBR J 35 8500, AL iR AL
B H B B ik B R i 2 1 B[]
PR PR R T AL R R G E i E R R AR T 5
2 B F TR F AR R 3 S R L R B A O B 2R T LA
RF80% LA I,

3) 15 VR FL R B A IS B AT KR T4, 120 €
BT HL R 35 99% ., Ak = 8L b Na, O {2
0. 93%6 1 & 7= b R HE SR . TUALE K TG IR
FFI A% R 7% & e 4 [l Wi S AR AR L SE B T B AR AR LT
V01V 3 T Ak R AL R

(1] pheAng. gLr=l & 2 & LT 57 7= 25 & R A, 2008(6)

40-44.

SUN Z H. Review on the development of vanadium
industry [ J ]. Multipurpose Utilization of Mineral
Resources,2008(6) :40-44.

[2] RAJAB V R. Vanadium market in the world[]]. Steel
World,2007,13(2) :19-22.

[3] ko IR Fe Lt h SR B S0 Ak Z LT ) ek ih 4
2008,27(2) :101-102.

QIAN Q. Extraction of V; O; from vanadium-bearing
waste slag[ J]. Hydrometallurgy of China,2008,27(2):
101-102.

(4] 4R 303 PR 42 PR 1m0 e it TR A T2 e ) T 5 LT .

A @AH R ,2011,27(5) 1 18-20.
PU N W, HAN Q. Recovery of sodium sulfate and
ammonium sulfate from vanadium extraction waste
solution [ J ]. Non-Ferrous Mining and Metallurgy,
2011,27(5) :18-20.

[5] WEILS, YANG G, WANG R, etal. Selective
adsorption and separation of chromium ( V[) on the
magnetic iron-nickel oxide from waste nickel liquid [ ] ].
Journal of Hazardous Materials,2009,164(2/3):1159-1163.

[6] SHA XL,MA W, MENG F Q, et al. Adsorption of

vanadium('V ) from SCR catalyst leaching solution and



2024 556 6 )

04w GREEE ) (http://ysyl. bgrimm. cn) .

103 -

[7]

[8]

[9]

[10]

[11]

application in methyl orange[]J]. Water Environment
Research,2016,88(12):2219-2227.

EY PTPLR K BB AR OF S R LT 86 4,
2012(6) :41-45.

WANG Y. Current situation of the vanadium precipitating
waste water treatment technology[J]. Ferro Alloys,
2012,227(6) :41-45.

AT I - v A 2 vk i 2 Ak BRI ALK K i T
FR AT, Tolk 7K &b #E,2009,29(9) :84-87.

ZHU S C. Engineering application of deoxidation-
neutralization + evaporation concentration process to the
treatment of wastewater with sedimentated vanadium[]].
Industrial Water Treatment,2009,29(9) .84-87.

XUTE Gk, B 4% G T . 5. NV, O A2 77 B K o I Bk 2
RMWE )] ) AR A 64 84 . 2006,16(2) : 84-87.
LIU X W, QIU X Y, WEI Q, et al. Experiment of
removal of ammonia-nitrogen from V, O; production
wastewater [ ] ]. Journal of Guangdong Non-Ferrous
Metals,2006,16(2) . 84-87.

VR, EFF, FHFIC.5E. 3 B S5 MR E R B R T
Pk AL B e g Rz LT D, v T 4, 2016,47(1) 1912,
JIANG D L, WANG D, WANG H Y, etal. The
application of fractional crystallization technology in
treatment of precipitating vanadium wastewater with
acidic ammonium salts[ J]. China Well and Rock Salt,
2016,47(1) :9-12.

TR, 0% MRk A8 SR PR K P i R 4 A0 Wi B A
LEaR [T, B AR ,2018,41(6) : 29-32.

[12]

[13]

[14]

[15]

[16]

[17]

WANG C, WANG Y, WEI L S, etal. Review on

recovery and utilization of sodium sulphate from
extraction process [ J ].

Pangang Technology,2018,41(6) :29-32.

wastewater in vanadium
XU T. Ion exchange membranes: state of their development
and perspective [ J ]. Journal of Membrane Science,
2005,263(1/2) :1-29.

YAN H, WU C, WU Y.
separating NaOH from

Optimized process for
sodium aluminate solution:
coupling of electrodialysis and electro-electrodialysis [ J].
Industrial & Engineering Chemistry Research, 2015,
54(6) :1876-1886.

YAZICIGIL Z. Salt
membranes| J |. Desalanation,2007,212,70-78.

TZANETAKIS N, TAAMA W M, SCOTT K. Salt

splitting with cation-exchange

splitting in a three-compartment membrane electrolysis
cell J. Filtration Separation,2002,39:30-38.

PAN B,DU H, WANG S N, et al. Cleaner production
of ammonium poly-vanadate by membrane electrolysis
of sodium vanadate solution: the effect of membrane
materials and electrode arrangements[ ] ]. Journal of
Cleaner Production, 2019, 239118129, DOI: 10. 1016/
j. jclepro. 2019. 118129.

b X I W L S — DR AR v R A 4 &
LR B2 1 77 1% : CN109385641A[P]. 2019-02-26.

DU H, LIU B, PAN B, et al. A method for preparing
ammonium polyvanadate by electrolysis of sodium

vanadate solution: CN109385641A[ P]. 2019-02-26.



	有色金属（冶炼）2024-06目录.pdf
	有色金属（冶炼）2024-06正文.pdf
	有色金属（冶炼）2024-06广告.pdf

