%526 55 11 4]
Volume 26 Number 11

TEERERFR

The Chinese Journal of Nonferrous Metals

2016 4F 11 A
Nov. 2016

XEHRS: 1004-0609(2016)-11-2426-07

AR = == B2 A4S 1 B AR B B & TR

}§] ,% 1,2’

EF=ZR L ORNZEN RFEH?

(1. 2N RS IS TBC CRESB, 22 730070;
2. ZINARIE RS FE R HIX K SRS G R A S LA S L, 224 730070)

B OE: ORGSR T ™ SR, SR USR5 AR R AT PR O o I 0 % & 1Y
LR 7 AR R AT ST L ORI R R 188 T AR AT o G RER W] AES SR RS EEARE TR, BRI A 1
IR 028 7 T 2 TR 59 B N PR 2B R IR, SRR ZWTIL 1 mol/L; JH[RJIN PHLIE FHARAT &, S8 ™

BRI A1k
FEERA: & HUTRL BT RCHUB AR B AR
hESHES: TF803.27 XHEMRERD: A

SR B AR ROETE RIS L, Gl
PRSP a . BB a e, Bitae. liad
ARSI 2 EOR, Tz T ARG « AL
K A% B BRSO B, B —Fhikeg
P )E .

46 4B B K R AN B AR ), B Ay
FIAMGE 5%, AR R R — b . Rkt
VLR R FE IR 5 BB v, A 1 A A
BIR, B FRAE g BIR ;e Fad R, B AN A
PR BB R IGER, AR AR R
N2, PORTBIRcR, M sl el meh. Kb
ARSI, T4y AR IR A R RS R R
ML TRRAR, fARRN ST R; BB
UL BB A SEAR AR LA, BT )
TarEs P gL, SULER PR R BRI ORI e
FERIL TRIRIR AR . A SRR A BB R Bl 1A
A2, i e A F] IS KRR
AR A RIS, BAREABREIL i 2, |
WAFAE SR R, WU B A S T R ik
BN,

T SRR, A T E AL B
BRI — IR R R O, U AN
SRR R R 0 T A AR PR B iRk

R 2% Ho Al SE A UARICR | ik ARBER S
BE ARG AR R BE VT S0 B 20%, B 45 A B 00 9K,
B8k bR A . S34bh, ) BH AR B 4l
LU, JEHGEAE PR ARG ] — BON )i, Sk
MR AN TTIRE G o Dt i fe] AR LA e AL
Bl P ORI R 1K) S 5 RS T AR SR RPN B2 R AR K
Kite HAT, AR D,

AR SR R FH RS = 25 P il R IS A Rl R 3R
L ORERT Y, FERIAR TR I, I S B e AL
A SRR I 1P T IR B B 8 o0 XU =
e 2 i RN A T O ST O R 871 98 s L R A T
B AREAT A, RIS T OO R AR A IR A P )
AR, JEXT AR R K 3 B 1 A e S P fE
HEAT T X LEWFST

1 e

1.1 #R5IRF

ST 3 FhPH S 7 ACHE S 1 PR 2 AS it
WL 1 Frale BIRGHCR RE A ) R =i
ARAH FEABI(75~80 /L Co™), HIAAHF AN FIEY 0.5%
T SRRV, PHRIBRCA FTC I 1 %Mt BR YA 5 2 43
0o FrAFRFI A T, W B

EE&WE: EE T RS RIGSE(201SBAE04BOL);  [H K SRR S VB H (21466019); 2 NAZH K 2 AF Rl 24 A 4 W B 15 H (2015016)

Igis B#A: 2015-08-24; &iTHHA: 2016-04-16

BIEEE: M 8, Ji; Wi 0931-4956083; E-mail: zjwater123@sina.com



5 26 B4 11 ) SR, S QU= SRR L ORR S T 1 2427

RSB TERESR br

Table 1 Performance parameters of ion exchange membranes used

Function Exchange capacity/  Resistance/ o )
Membrane type 2 5 Permselectivity/%  Strength/kPa  Thickness/um
group (mmol-g ) (Q-cm?)
Tonsep-HCC RSO;H 2.3 2.5 >95 600 600
Selemion-HSF RSO;H 2.4 1.9 >97 200 150
Nafion-117 RSO;H 1.1 1.5 >98 320 183
AMV RN (CH3);Cl 2.0 2.5 >96 200 120
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Table 2 Test condition and results for electrowinning of cobalt chloride

Current density/ Flow rate/ Current Power consumption/
Membrane type 5 Temperature/C . B
(Am™) (mL-min ") efficiency/% (kW-ht)
Ionsep-HCC 200 50 63 95.5 4651.1
Selemion-HSF 200 50 64 96.6 4601.5
Nafion-117 200 50 65 97.5 4582.2
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Ion transport for electrodeposition of cobalt in
double-membrane three-compartment electrolytic cell

ZHOU Jian"? WANG San-fan"%, SONG Xiao-san"?, ZHANG Xue-ming"?

(1. School of Environmental and Municipal Engineering, Lanzhou Jiaotong University, Lanzhou 730070, China;
2. Engineering Research Center of Water Resource Comprehensive Utilization in Cold and Arid Regions,

Ministry of Education, Lanzhou Jiaotong University, Lanzhou 730070, China)

Abstract: Based on the evolution of chlorine gas at the anode in the traditional electrowinning process of cobalt chloride,
the electrodeposition of cobalt was carried out in the double-membrane three-compartment electrolytic cell. The
composition changes of electrolyte in three compartments were tested as function of time to study ion transport in the
electrodeposition process deeply. The results show that chloride ions are able to migrate and diffuse from the catholyte to
the middle solution by the electric field and concentration gradient; similarly, protons are also able to migrate and diffuse
from the anolyte to the middle solution. Hence hydrochloric acid forms electrochemically up to 1mol/L, simultaneously
obtaining oxygen evolution reaction instead of chlorine evolution at the anode. The production of acid is synchronized
with the inhibition of chlorine evolution.

Key words: cobalt; electrodeposition; ion-exchange membrane electrolytic cell; ion transport
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