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Fig. 1 Scheme of electroplating apparatus
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Table 1 Levels and factors
EX
KF A B c D E F G
BRER/(A-m™) BE/C NEE/(g-L™") #E/mm pH @BHEHE/mn HmAAR/ (g L)
1 100 10 5 60 I~1.5 10 0
2 200 ©25 20 80 3~3.5 20 0.1
3 ‘ 300 40 60 100 4.5~5 30 " 0.2

£2 BRABEXREEARAIHE
Table 2 Analysis of orthogonal test for maximal pore diameter

BE
RES L&/ pm
. A B C D E F "G

1 1 1 1 1 1 1 1 1.02
2 1 2 2 2 2 2 2 1.00
3 1 3 3 3 3 3 3 0.75
4 2 1 1 2 2 3 3 0. 90
5 2 2 2 3 3 1 1 0.70
6 2 3 3 1 1 2 2 0.92
7 3 1 2 1 3 2 3 0. 60
8 3 2 3 2 1 3 1 1.00
9 3 3 1 3 2 1 2 1. 00
10 1 1 3 3 2 .2 1 0. 95
11 1 2 1 1 3 3 2 0. 80
12 1 3 2 2 1 1 3 1.00
13 2 1 2 3 1 3 2 1.02
14 2 2 3 1 2 1 3 0. 80
15 2 3 1 2 3 2 1 0. 90
16 3 1 3 2 3 1 2 0. 90
17 3 2 1 3 1 2 3 1.02
18 3 3 2 1 2 3 1 0.70

HE1 0.92 0.90 0.94 0.81 1.00 0. 90 0. 88 15.98

HBi{E 2 0. 88 0. 89 0.84 0.95 0. 89 0. 89 0.91

¥{E 3 0.87 0. 88 0. 89 0.91 0.78 0. 86 0.85

wE 0. 05 . 0.02 0.10 0.10 0. 22 0.04 0. 06
AR A, B, C D E, Fs Gs

HEEEH E>D>C>G>A>E>E
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Table 3 Analysis of orthogonal test for permeability
B ESE
X% S R N
A B C D E F G /(m=+ Pa~! «h™!)
1 1 1 1 1 1 1 1 1.1X10°3
2 1 2 2 2 2 2 2 1.0X1073
3 1 3 3 3 3 3 3 0.5X107*
4 2 1 1 2 2 3 3 0.6X10°2
5 2 2 2 3 3 1 1 0.4X1073
6 2 3 3 1 1 2 2 1.0X107?
7 3 1 2 1 3 2 3 0.4X107%
8 3 2 3 2 1 3 1 1.0X107*
9 3 3 1 3 2 1 2 1.0x1078
10 1 1 3 3 2 2 1 0.9%X107*
11 ‘1 2 1 1 3 3 2 0.4X1073
12 1 3 2 2 1 1 3 1.0X1072
13 2 1 2 3 1 3 2 1.1X1073
14 2 2 3 1 2 1 3 0.5X107°
15 2 3 1 2 3 2 1 0.7%x1073
16 3 1 3 2 3 1 2 0.6X107*
17 3 2 1 3 1 2 3 1.1x107?
18 3 3 2 1 2 3 1 0.4X1078
HEL  8.2X107* 7.8X107* 8.2X107* 6.3X107¢Y 1.0X10° 7.7X10°* 7.5X10°* 13.7X107%
1 2 7.7X107* 7.3X107¢ 7.2X107* 8.2X107* 7.3X107* 8.5X107* 8.5%X10°*
HE3  7.5X107* 7.7X107* 7.5X107* 8.3X10™* 5.0X107¢ 8.2X107* 6.8X107*
R 0.7X107* 0.5X107* 1L.0X107¢ 2.0X10™* 5.0X10~* 0.7X10~* 1.7X10°*
R A, B G D, E, F, G,

EZEEEH E>D,>G,>C>A>F>B
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Table 4 Results of verification tests

o HANE BE BRANR ERE
/% /v /pm /{me+Pa!«h71)

1 85 2.7 0.32 3X10°*

2 87 2.6 0. 31 3x10-*

R4 TH, BIEERR BN ESAMHNILE
/N ABid 0.32 pm, BRER 3X107° m/(Pa « h).
RS ME 2 k.

B2 BERXmMEE SEM B A
(a) 8L 8 B % 1, 20000 X ; (b) e, 4% BE BT T - 2000 X

Fig.2 SEM surface morphology and cross sectional micro-

structure of the electroplated membrane
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Table 5 The cut-off property of nickel membrane

RER ' 0.2 pm A HLEK
B BEER VR /08U M ' 5 %8 R  B/BE M
/(me MPa™! « h™!) /NTU /(me MPa™! « h7}) /NTU
4K 3.7 , " 0.28/0.28 18.5 0. 28/0. 28
TiO, B K 0.01 45/2.22 11. 4 . 45/40
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Fabricate porous membrane by electrolytic deposition

WANG Jin-song
(Tongling University, Tongling 244000, China)

Abstract; A porous membrane was deposited on the surface of the porous nickel materials prepared by sin-
tering by electroplating method. The study results indicate that the pH value of the electroplating solu-
tion, electrode distance, additive concentration, Ni** density of the electroplating solution, the holding
time of electroplating, current density and temperature have significant effect on the permeability and max-
imum pore diameter of the membrane. Based on an orthogonal test performed, the influence sequences of
these seven parameters on electroplating were obtained. The optimal parameters for electroplating were
thereby determined: pH of 4. 5—5, electrode distance at 60 mm, Ni** concentration of 20 g/L, additive
concentration of 0. 15 g/L, current density of 300 A/m?, electroplating time of 20 mim, and solution tem-
perature at 40'C. The porous membranes with pore size less than 0, 32 pm and permeability of about
3X107®* m/(Pa * h) were prepared.
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