14 2
2004 11

Vol.14 No.2

JOURNAL OF GUANGDONG NON-FERROUS METALS Nov. 200 4

1003 - 7837 2004 02 - 0104 - 04

40 L/h N2* 0.85 mol/L
h 99.5%.

TF123.13 A

134
1
1.1
w 65% ~ 70% 10% ~ 15%

10% ~15% 5% ~10%.

1.2

NiZ*
Cl-
Ni — 2e =—Ni**

2H* +2e—H, A
Ni + 2HCl =—=NiCl, + H, A

2004 - 06 - 29
1973 -

200 A/m?

410083
NaCl N2+
0.5 mol/L 1.5 mol/L
1.3V 1t 813 kW
1.3
1
0.07 m* 350 mm x 200
mm
5 mol/L
Ni2+
HZ1943
Ni2+ Ni2+
pH Ni*
Ni2+
EDTA 2
4 .
E=VFi/ Wi, -W,. 4
E—— kW h/t [— A
— h V—mo vV W—




14 2 105

kg.
2500
x .
~ 2000 1
i % v 1500 t
z
% 1000 1
2
# 500 |
0 e Il A S A L
e B 0 100 200 300 400 500 600 700
HEFE/ (An77)
\ A4 A 4 ’
Fig.3 Relationship between electricity consumption and current
PH % BH R .
density
i _g g 2.2
1
Fig.1  Diagramatic sketch for preparation of electrolyte by
membrane electrolytic process
5 Ni** 45 ¢/L
mol/L 1 mol/L 18 mm
2.1 200 A/m* 300 A/m’
18 mm NiZ* 30 g/L
HCI 2.5 mol/L 4 . 4
2 3. 2

100 200 300 400 600 600
HIRERE/ (Am )

P4 B [TV

) —h—2004/m?
2 —8— 300A/m 2

0.6

Fig.2 Relationship between cell voltage and current

25 - 30 35 40 45 50
BT

density

3 4
Fig.4 Relationship between temperature and cell voltage at dif-

ferent current densities



106 2004

2.3 3 NaCl
1 mol/L Ni2* 0.5 mol/L Table 3 Effect of NaCl concentration on cell voltage
200 A/m? 40 L/h NaCl ~ / mot L~ IV
1. 0 3.1
1 1.0 2.42
1.5 1.98
2.0 1.89
1 2.6 Ni#*
Table 1 Effect of catholyte acidity on electrolysis 1.5 mol/L 1 mol/
L 80 L/h 200 A/m’
/ mot L~! / kW h t™! /v 5. 5
2.5 885 1.27
2.0 1117 1.28
1.5 1130 1.23
1.0 1206 1.40 1.3
2.4 Lz r
200 A/n 1.5 3
24 E} 1.1 F
mol/L Ni 0.5 mol/L 40 £
L/h L
2. 2
0. 9 L '] i
0.3 0.5 0.7 0.9 1.1

BB TR AE ol - 17")

5
0.5 mol/L. Fig.5 Effect of concentration of nickel ion on cell voltage
2 2.7 Ni2*
Table 2 Effect of anolyte acidity on electrolysis 1.5 mol/L 1.0 mol/
] ] L Ni* 0.5 mol/L 200 A/m?
/ mot L~ / kW h t~ /V g N2+
1.5 1000 1.24 2
1.0 1130 1.23 0.5¢ Nit 100.1 g
0.5 1461 1.67 2.5 ¢/m* h 0.
0.1 2671 3.1 5% NiZ+ 99.59, .
200 A/m’ 0.5
2.5 NaCl mol/L. Ni2* 0.85 mol/L. 1.5
NaCl mol/LL 1.3V 11
: 813 kW h.
1.5 mol/L 0.1 mol/L Ni* 0.5
mol/L 200 A/m’ 3
3. 3
NaCl : 1 200 ~ 400 A/m’

1.5 mol/L 0.5 mol/L



14 2 107

Ni?* 99.5% M. 1985.

3 . ] . 1987 28 2
54.

4 Tzanetakis N Taama W M Scott K. Salt Splitting in a Three-
compartment Membrane Electrolysis Cell J . Filtration and Sep-

aration 2002 39 3 30.
1962.

Study on preparation of nickel chloride solution
from waste nickel-base alloy by membrane electrolytic process

WANG Jing-song XIAO Lian-sheng XIA Wen-tang ZHU Wei
College of Metallurgical Science and Engineering Central South University Changsha 410083  China

Abstract The preparation technology of the nickel chloride solution by membrane electrolysis process is studied when
nickel-base alloy reclaimed from waste batteries is used as anode plate. Effect of parameters including current density

temperature acidity of anolyte and catholyte concentration of nickel and NaCl in anolyte on preparation of nickel chloride
solution is investigated. Under technological conditions such as room temperature current density 200 A/m*  anolyte
acidity 0.5 mol/L chlorhydric acid acidity of catholyte 1.5 mol/L chlorhydric acid circulation of anolyte and catholyte
40 L/h Ni* concertration 0.85 mol/L  and the average cell voltage 1.3 V the electricity consumption of dissolving a
ton of nickel base alloy is 813 kW h and the Ni** retention rate of the ion exchange membrane is more than 99.5% .

Key words ion-exchange membranes electrolysis nickel chloride



