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Separation of V and Mn in calcification roasting-acid leachate of V slag
by simultaneous amine extraction and CO, mineralization
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Abstract: The efficient separation of vanadium and manganese from an acid leachate of the calcifica-
tion roasting vanadium slag is quite difficult and costly, particularly for those leachates with high vana-
dium and manganese concentrations. A novel process was investigated for the separation of vanadium
and manganese using trioctylamine and CO,. The chemical separation basic of V and Mn was discussed.
The distribution law of the major metallic components, particularly V and Mn, of the acid leachate in or-
ganic phase, aqueous phase and precipitated phase were quantified. The effects of concentrations of va-
nadium and manganese, and the recycle of trioctylamine on the separation efficiency were elucidated.
The techno-economic feasibility of the new process was discussed. The results show that a vanadium
extraction rate of 99% can be achieved even for an acid leachate with high concentration of manganese.
The vanadium extraction rate of 97% and manganese precipitation rate of 96% are maintained after 5 re-
generation cycles. The new process is techno-economically applausive.

Key words: vanadium extraction, vanadium slag, calcification roasting, acid leachate, extraction, min-
eralization, separation of vanadium and manganese, carbon dioxide

Yr¥s BER:2023-02-27

ESWB: W)IE ARRHFE S (W25 SRR E H & m a8l T2 JF &, 22NSFSC2521).

YEZ BT, 1998 4F A, L, WAL E BN, WL BF5E A8, 58 1) B P2 JRAE P4 F) ), E-mail: 1085392004@qq.com;
SESES XIKEE, 1979 4E A, B, R, [, @22, B 584 R Ve IR AG PR S5 R L Ak TR 538 T2, E-mail:

liuchangjun@scu.edu.cn,


mailto:1085392004@qq.com
mailto:liuchangjun@scu.edu.cn

- 10 - N

2023 45 44 45

0 5%

BILVE R — s s L v L R v DA S T ¥
PEoi HBA ZF N B EESTE, VO,. V0, 58
P TEAR T A Ry RRIR AU E BRI
Mg RA 2 AR B B i
PR RBE RN T 2 N BB R e h H B S
B, A5ALRT B LA AR B A i I SRR K = 2,
HA ISR PR R A4
BLOEN B EZ R AR, R RS R,
EL 53 T X G . RS e, KL i ) 4l S ) A
KT L, AR S B AR R TR
i () B, ISR P IR AL AT, i — 2D BT 4k
SR T 2 sk e FR R 25k

HT, Tolk b R LR 2 25 43 R DTTE R AN
PERCHM L . PRI PR R B, I AT TE
IS A CO, i B T IE MU FR AR DTVE, REfE (i H:
FRARR, FEARE EEINDIEREGE A CO,. &
iR A pH Ry 2.8 (S LR H RO AR R #
TR, 5 Tl AR 15 7 RV 25 TR BEJR Ll 1.9~ 3.0
1, fEAHARY pH BT 7, I8 R UTHE H R 1 &
YU P AL . R RR T, AT IR AR B v A
B, FH 343.15 K )25 B FK R IR DLTE, nl i KFE
MG Bk R e DTUE Hh B Im B IR e , [mDIAC iy PR VR MR 42
BRIRIEAS 2 pH K 1 ~ 3 NS EHLNTTTE ., Mg
S AR WEE A CO, RS AR BEMEDUE, [FIRT LA
THER T R NNA NaOH ZEFRIZ A pH 7E R BT
TEAR VLN, BD 6.2 ~ 7.0, LUK AT ¥ P R R 6
19 B Rk PR EE VU UE, P38 oL R U8 1Y pH A3 2 BLTTTE

FEI O AR BERS SR 19 0 B, (B2 R T
R, TR TERIRER BT ER TS FE K, NIzt Tk
ARE . FIH CO, ST 55 2] LIs R =
SARMHEBOF AL RA, A SO 25
e FREUVBLY 5 A5V VR AR B P g 1 28 4k,
o B A Bk N 4 T B T I W B N, AGE
T HS R R R I, W A BRY ™ IR A Ok
FEBGR N R A BGR] . Kumar'™ 28 ABF5E T
W (2,4,4-= F L) R . 2— & 56 O LB R PR
2— CFECHRR, =M, = A 3 = R 1A
Ao ot B R R T T P AL ZE IR, 4 R R B TR i
FRVESME R, =R MR U B BCR B, T3k 96% .
{F SR P S A 2% T 3R S A R B, AR
X R R PERRAIR, P41 AL UL R FRIZ W P 4
GRS AL, HT 2K Wik, mfE—F
o3 BB AL G bR AL TR VR VR P VR ) AR AR L =R
ST 205

EEWR T —MA VAT & CO, ik
VUL T2, b T IEHEBUR A COo, i ikt
() SRR | BLAE 0 2 AR A A R A 43 B DA S A P Y
4, W9 T RIB W PR IR | A VUG
X EHURIVER 43 B ASCR 52 ), JEe T Bk i H AR
2

1 REH4H
1.1 R

G JEURER FHEE AR AT A ER BRI A0 A7 BR 22 ]
JIe A7 S A PR LI R IR W, F2 A7 il WL
F 1, SR Sl EOK G ATl

®1 fIERRANIESRELRSE

Table 1 Content of the major metallic elements in acid leachate of vanadium slag g/L
\% Mn Ca Al Mg Cr Si Ti
23.44 3.247 0.964 6 0.080 8 3.631 0.011 35 0.083 5 0.0325
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Fig. 1 Schematic process for separation of V and Mn in
acidic leachate of calcified roasting vanadium slag
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Table 2 Equilibrium concentration of major metallic elements both in organic and aqueous phases
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Table 3 Content of the major metallic elements in the pre-
cipitation of the simultaneous amine extraction
and CO, mineralization process %

\% Mn Ca Mg Cr Ti
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Table 4 Content of the major chemical compound in V,0;

product %
V,0; Mn Ca Mg Al Ti Fe
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Table 5 Content of the major metallic elements in two kinds of acid leachate g/L
\% Mn Ca Al Cr Si Ti
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Table 6 Effect of acid leachate concentration on the separation of V and Mn
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