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Fig. 1 Direct acid leaching “selective stage leaching”

BRI R AR 38 (pH 0.6) , H P AY 4L 32 5 1)
+4 +5 MILAFTE, AW Sk UL TOA #E17 %
I, AT JR AT, TOA J2&— B B B8 28 3 U L), H g
A BT, R R, V(IV) — B LU 2 1
(VO** ) JERAFTE, R V( V) ARTLUE T F .
I, TOA ZEBUCRT T8 BRI O B V(IV) Ll v
(V) , BVAEBCRT T X BRI A T R AL Tl Ab B, A%
W55 R H,0, FEEAH], BLAE LA 99% L) I,

B T AS W pH (X LAY B TR SR 5 3
BESZIR ; HAA pH > 1.2 I, V( V) A 455 AR B 1B
SAFAE (LB 8) 1 ELIERRIZ R pH (A 0. 6, #4551
RS T TE IR B A5 E T LR IE A S )
EZELIHE T VO, B RAETE, FIFEASBERE TOA T
R, P, FEECRT I 5 X B4 R IR IR AT P A AL
PP pH B, S HL VO, * ) A 5% Ak Sk 1T 1l 4K B
AL T

AMFFE AR K AE T AN, B R ) pH (E
MEAEL 2.0, FFE T 2 EW & AR 2 10 24 i
Bk EALTAE TS DL Fe( D) JERA7AE, tH T Fe( 1) B
AR ZL A A ], 2 A K T A B pH E
F 2.0 iF, Fe( ) B2 - R 7K i A2 pRTUTE , BEASFI 4%
BUed B 5 RS LTI . R, 27 i aff 2 6

RPN ZE pH A 1.7 FEATAPURERAT ST
SE A T R BRAL PR A IR IR WA O A I

W, AL #HITA TR 1

R R4 /(gL
Table 1 Chemical components of the feed solution
A Fe Ti p Cr Mn
4.52 14.10 1.01 0.39 0.15 0.11
Al Si Ca Mg K Na
0.09 0.08 0.07 0.09 0.053 0.018
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Fig. 2 Effect of TOA concentration on extraction of V over Fe
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Extracting Vanadium over Iron from Direct Acid Leaching Solution of V — bear-
ing Steel Slag by Solvent Extraction with Tertiary Amine TOA

YE Guohua'*, TANG Yue', ZUO Qi"*, HU Yujie', TAO Yuanyuan', CHEN Ziyang'*

1. Faculty of Land Resource Engineering , Kunming University of Science and Technology, Kunming 650093, China;
2. State Key Laboratory of Complex Nonferrous Metal Resources Clean Utilization, Kunming 650093, China

Abstract ; Solvent extraction of direct acid leaching solution of vanadium — bearing steel slag with tertiary amine TOA , was
carried out, and the effects of the main factors on extraction of vanadium over iron were investigated. Meanwhile, the
structure — activity relationship of TOA and the solution chemical behavior of extracting vanadiumover iron were analyzed.
Through a 4 - stage countercurrent extraction under the following optimum conditions: TOA concentration of 15 vol. % ,
initial aqueous phase pH of 1.8 ~ 1.9, phase ratio (A/0) of 3, and extraction time of 3 min, the extraction of vanadium
over iron was well achieved, and vanadium extraction rate reached 98% whereas iron was barely extracted. N atom of TOA
has a lone pair of electrons and can be an electron contributor, TOA acidified by H,SO, to convert to
[ (C4H,,),NH],S0,, can achieve extraction through anion — exchange reaction. Through oxidation by H,0,, V(IV) in a-
queous phasewas oxidized to V( V). Through neutralization by NH, + H,0 to increase aqueous phase pH, VO, * was con-
verted to various forms of anions. When vanadium was in the specific form of [ H,V, 0, ]*~, a higher extraction rate
could be obtained. Vanadium could exist in form of [ H,V,,0,,]*~ within a wide pH range of 1.2 ~2.4. As the pH in-
creased within this pH range, the concentration of [ H,V,,0,, 1%~ and the dissociation of HSO, ~ also increased, which im-
proved extraction rate. However, Fe(IIl) would be precipitated by hydrolysis at pH > 1.9, which would prevent the two
phases from separating and cause a coprecipitation loss of vanadium. When pH < 2.0, Fe (Il ) existed in the form of
Fe’* and could not be extracted by TOA, so the purpose of extracting vanadium over iron was realized.
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