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Fig.1 E-pH Diagram of V-H,O solution
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Table1 Main reaction equilibrium equations of solution at
different pH

75 i pHA Fl
1 2(VO,) +2H'= (V,0,)' +H,0 10.0<pH<12.0
2 2(V,0,)" +4H = (V,0,,)* +2H,0 pH=9.0
3 5(V,0,,)' +8H = 2(V,,0,) +4H,0 pH<7.0
4 3(H,V,405)" +H,0 = 3(H,V (05)° +3H° 1.8<pH<6.5

W

6(ILV(05)" +24H'= SH,V,05,+13H,0 pH=1.6

6 (H,V,,05)* +14H'= 10VO,"+8H,0 pH< 1.0
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Fig. 2 Chemical structure of ionic liquid cations
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Zi I, W/O. Aliquat 336, N263/5% % B /A5 /40 4
AR W e R LA 3R 45 38 A B ZE OO, 7
O S E T N263/57 G I/ i /A SR A R T T TR
TCFLIR MR R X LR A B oy B R . 5 A R 2
WA L, PR A B A 43 s TR DR L 43 S AR R R



- 174 -

LA S AES RV

2023 4F

BeFEME L BP0 R0, IR AT 8 IR A O TR E | B3I
I AR 2L TR 1 ke 0

2.2.4 1hFEFERE

TEREBUUR 22 T, 7778 R ol 22 26 BRI A8 26 BURR
PRI, R4Sk, AATTHEAT T R Y P ) A B
5%, DM AR CEE S P A v B B S N

SRR O DU B AR 2 O W 98 X 42, SR
D2EHPA—TBP—fitf Ak 45 vl (1) U ] 26 iR &R, % &2 4= 1%
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Tl AR T 9 PR IR A€ B 3R, Jorh N235 FH LA Fe 1
HEHL, HOVR B 5 Fer X ORI, X TR 4 (pH<
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f G R I A AR HOA 25 A Tk, LRI
RS S R 2 2 BT
4 HEERE

(1) BLAE UK B AL, I ELAE Toll 59 3

SOz o BRYEBRE A OGH BAT ZEBU0R i AR
SEOE s BB R S e PR MR BAE, HERAL IR 2 A AR L

Rz 2 BHRIFERCE A R ARG S
Table 2 Types, advantages and disadvantages of solvent extraction
Iy 1% F I R /=S B 5
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Solvent Extraction of Vanadium from Vanadium—bearing Acid Leaching Solution
XIANG Xinyue, YE Guohua, ZHU Siqin, RONG Yiyang, ZHANG Yun, SONG Changxu

Faculty of Land Resource Engineering, Kunming University of Science and Technology, Kunming 650093, Yunnan, China

Abstract: Aiming at the problem of vanadium purification and enrichment for vanadium-containing acid leaching
solution, the research progress of vanadium extraction is reviewed. In conventional extraction, acidic phosphorus extractant
has the advantages of high efficiency of vanadium extraction and fast phase separation, but its impurity removal is not
complete and requires a large amount of acid. The alkaline amine extractant has good selectivity and thorough impurity
removal, but it is easy to produce the third phase. Chelating extractant can shorten the extraction process, and the free acid
in the raffinate can also be recycled, which has good economic benefits, but its degradation problem has not been solved.
Among the new extraction methods, the liquid membrane extraction process is simple, the mass transfer efficiency is high,
and the metal ion enrichment ratio is high. However, it has the disadvantages of long extraction process, large dosage of
reagents, and high organic phase loss. lonic liquids have many advantages, but they cannot be put into large—scale
production and application due to their high preparation cost. Microemulsion extraction has the advantages of fast
separation speed, high separation efficiency, and good selectivity, but it will produce ammonia nitrogen wastewater. In
recent years, synergistic extraction has been widely studied, but how to effectively inhibit its antagonistic effect and make it
fully play its role needs further study.

Keywords: vanadium; acid leaching; solvent extraction; acidic phosphorus extractant; liquid membrane extraction; ionic
liquid
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