#5030 B 9 M
Volume 30 Number 9

rERERERFR

The Chinese Journal of Nonferrous Metals

2020 4F 9 H
September 2020

DOI: 10.11817/j.ysxb.1004.0609.2020-36484

N235 ZiEREN S

AR IR R R A 15 il 38

xR R—H P, &

g 1,2,3
GE)

(1. RIEHE RS RIESHEE TP, 2RI 430081;
2. KRB RS ERAEAY D B RERM A S5 Rk E A=, R 430081;
3. BCRHE RS PR VR 2GR e & B R Bty I 430081)

8 OE: NS RTEE TR, WEFLL N235 JNER AR I S HE U A R B T TR I Hh B e RE UL I 3
WREE . FRREFIRIAS . REEFIFNE SR . R IR pH WU U FR M R, DA 18 R h T S Tk
B BB, SRR ARG AR 10%. BEMOIFREHR]. NayCOs /B R Hik A 0.6 mol/L.
RHEAH pH=1.8+ f&JHHFA] 13 h B, AR IE AL 92%, FINEERZERCR N 6.1%, BEZEIURN 4.2%, . 48
FHBETNERRMET 2%, RA—HE) I FRAIE T AU FRIAR S BB 8. B N5 83 U A
SEPEHHAT T ARG, Geit 9 URAERR, REBUCRASAEIA S 70%, B AL JE A IR N 90.1%, (X HTIE IR HURAR 1.9%.

KR PLUTAE; CEEBE; N235; 40 E; s s
FESES: TQ028.8

STEHRE: 1004-0609(2020)-09-2216-08

XHERERS: A

ME LTS PR LA I e oy — Fh 2
SRR A 3g A . BRI H H 0t R 2 3E
PN R R R AE Dol p 3 202 AU TR
E LR AR, RIS R Y T B v R A SR R 2%
THEHT, MRRE. B B BE B BN, SR
R TRESLIA T, 455 S E R LR TR KM
MEFEES BT, B AC A AU AL S LR
WRIPIRRE 7. (ERAEAL LIS “HR. 247
R, AR L 2 AR . A HLARFE
BRI, BT LM G 5 h 3. mieR
EAGRIESSE BT o R, B v AL o SR AR AR
W 2 DA B 6 O 8 il O A A L 2 [ 4
‘Z_[6—8] .

TR AR Dy — R M A BRI s FE
AR RAN TR AR B, IR - A — e il B
AIEFURRED EFMELF Rk R, ST M TR
IKACHE . WU SRHL L SR 06 4 . B g0 4 R
KW, D2EHPA FLALIRIE A HUIA 5368 TUA BRI 1Y)
WEABIFE. SEREH, HEKERERITL. 3
FLLFP R 2%, FBULRE M AR S G2 L e 24 1)

EARNCR, IR T FLACTBRUIRE AR HULE S PR BRI A 8
Flo TS > B i A e Bk ARBRRE SR
SPETREER, ECRE, LA, AT, W LUE
BACERAR SR, X AT AR R I 20 A 7 A
FFReA Rk LR R ISR, R gaR A 3, 37
AR

AT U SEX SCAR MU A A SR AR A SR AT
TSR, FE BB A RO RE UL FUER S pH {E.
IREEFIR LRI R RBEAT TS SRS AEALEIA RN
B AR T A IR B A, AR
PR B % S5 2 B ARt SR AR BT R IR
W20 fJaxte g AT sl 1A, 193]
FHRAR BALEE o

1.1 FERE&
111 ZEJR ) 4%
LA JEORE R BB LIS L, BRI TR ) 4 R

HEWH: WdbE ARRHEIE S A N T H (2018CFA068); [H 5K [ SRRl £ IE &HBIH H (51774215, 51774216)

s BE: 2019-10-25; &ITHHA: 2020-08-15

BIEEE: ki, ¥, B BTG 027-68862876; E-mail: zym126135@126.com



230 B 9 W

R AL, A N235 SRR B TUA SRR I A% L EE 2217

R-TRIZIE L2 KRN 850 °C R AR
5%CaF 15%(AF BB, =R 95 C,
WE L 1.5:1 (mL:g), 12 HEFIE] 6 ho 15550 240
R EEAE RS W3R 1 BT

®1 ITUARPURRBIN L ZALE Ry
Table 1 Main chemical composition of black shale acid

leaching solution (g/L)

V  Fe Al Mg K Na Si S P F

1.80 1.32 19.15 4.76 5.05 0.62 0.08 40.67 0.60 9.52
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BRLBEL L BNSE, T R BB RS T U RE(pH M 0.52).
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Fig. 1 Effect of carrier species on vanadium extraction
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Fig. 2 Effect of carrier concentration on vanadium transport
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Fig. 3 Effect of pH value on vanadium transport
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Fig. 4 Effect of stripping solution species on vanadium

transport
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Fig. 5 Effect of Na,COj; concentration on vanadium transport
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Fig. 6 Effect of diluent concentration on vanadium transport

2 UG AIRRE R B 5t
Table 2 Main physical properties of diluents used in this

study
. . Density/ Viscosity/  Dielectric
Diluent >
Hluents spectes (gmL b} (mPa-s) constant
Heptanel”™® 0.68 0.41 1.92
Cyclohexane!® " 0.78 0.98 2.02
Butyl alcohol!"' ™% 0.89 2.95 17.5
Kerosene!'* ™14 0.80 2.50 1.80
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X SR DUA FRIR R L TR B et AT A L, A

IREAE 60 C oA T HEAT , DN SUBRBA ) 57 R0 Lo A
(VL V105 THH 0.4 %, KA FEZ R ITR(10)5
K27

6Fe”" +C105 +6H" —— 6Fe’ +C1™+3H,0 (10)
30VO* +5C105 +39H,0 ——
3H,V,,035 +5CI"+72H" (11)
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Fig. 7 Effect of extraction time on vanadium extraction
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Fig. 8 Effect of recycle numbers on vanadium extraction
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Fig. 10 Plot of 1/P vs 1/K at different N235 concentrations
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Separation and transfer mechanism of vanadium from black shale
leaching solution by supported liquid membrane using N235

LIU Hong"%?, ZHANG Yi-min" >3, HUANG Jing"**

(1. School of Resource and Environmental Engineering,
Wuhan University of Science and Technology, Wuhan 430081, China;
2. State Environmental Protection Key Laboratory of Mineral Metallurgical Resources Utilization and Pollution Control,
Wuhan University of Science and Technology, Wuhan 430081, China;
3. Hubei Collaborative Innovation Center for High Efficient Utilization of Vanadium Resources,

Wuhan University of Science and Technology, Wuhan 430081, China)

Abstract: To enhance the separation efficiency of vanadium from impurities, the highly selective separation of vanadium
from multiple impurities and the transport mechanism of vanadium from a black shale leaching-solution, by a supported
liquid membrane (SLM) using trialkylamine (N235) as the carrier, were investigated. The effects of parameters, such as
feed-solution pH, carrier concentration, stripping-solution species, and diluent nature, were studied. The highest value of
P is obtained at a feed solution pH of 1.8, at a carrier concentration of 10% (volume fraction), with a stripping solution of
0.6 mol/L Na,COs, and with kerosene as the diluent. By enhancing the competition for extraction, 92.0% of the vanadium,
6.1% of the Si, 4.2% of the P, and less than 2.0% of the Fe, Al, K, and Mg are transported through the membrane after
13 h. The diffusion parameters and facilitated transport mechanism are evaluated using a first-order kinetic model. In the
membrane stability study, after nine runs using the same membrane, the vanadium extraction can still be about 70%. In
addition, the membrane can be successfully regenerated through impregnation again and the vanadium extraction
increases to be 90.1%, which is only 1.9% lower than the vanadium extraction at the first run.
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