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MATHEMATICAL MODEL OF CONTINUOUS
ELECTRODEPOSITION OF POROUS METAL

WANG Dianlong, DAI Changsong, WU Ning and JIANG Zhaohua
(Department of Applied Chemistry, Harbin Institute of Technology, Harbin 150001, Heilongjiang, China)

In order to prepare the continuous porous metal by electrodeposition, a mathematical model of

continuous electrodeposition of strip porous metal under steady state was deduced, based on the transition

from time variable to location variable. Furthermore the expression of apparent distribution for current

density was derived. This relationship was verified experimentally from the preparation of porous nickel.

When the angle between porous metal strip and anode configuration conformed to the same angle the

apparent current density could be kept constant, and nickel crystal was compact. This work provided the

theoretical foundation of on-line control in preparing porous metal by electrodeposition.

Keywords

i =

e R LR, W, AR BT = 4ERR
5K, HRIBUR, BSMEL. RENIMNLILAFA
JEMGHE ) —Fp D RELE M BLRE. R T2 M LIt
BRI . LA AR AR TR . R i R LU RE
EAERES — 1k R aE Ry RREDR. HE
R A, HA R

il e i 2 AR 22 £ 5 Jm i >R A 1~ 2 mm J2
FEMAPIR 2 AL R B i 4 AR SR AR, Soitkb AT R ALt
WL FELRTURG RS, BARBALER 95K

2003—04—09 Y F ¥ Hi, 2003—08—07 Y F & k.
BREARE—EH: FEBIE. B, 38%, MEosL, [

&
pei

porous metal, apparent resistance, continuous electrodeposition, current density

LB ZLa)E. fldd R ds. REsEa R
Qb B~ PO R e ik I AL L o, R
DRGSR RSB IR . FRLDURR B BRI L 2 2 A
SR 22 L4 AR BIOUL A5 48 S fE. Langlois
SR Doherty 654 T 241 42 8 AR BEAR # 1E
RS 4 i ICRR Ay Fb 52 M0 R 3 2 A VR T 1) L
Or A TSI, (H R B A AE R T 1) %
ZAL& R LR AR, i HX TiEs iR, £
LB Tz s R3S, 727 st g AT
Pt AR E AL, ASCHIE T 2L R ™ A 1
FEL s A0S L 20 L A0 AT B RN A2 L4 R 2

Received date; 2003—04—09.
Corresponding author: WANG Dianlong, associate researcher.

E—mail: dlwang@hit. edu. cn



55 55 & & 7

ERIES: 2L ERIES R < 1141 -

L P08 5 i) 4 A A 2 8 B IX PN ) o7 B O A
RS, 2 AL & R L B TR S SR, S it
R4 22 L4 Jm 1 AR P R BT FITE 2 47 1 4 (1t 2
K.

1 £ &E&Ese IREA T

L1 EARR

N TS AL R IE S DU S AR, A
LURN 38

i1 ZAmESHRIBE R, BfTHE
JERM T EZHAE TRERE. ik, 24t
BRI ML FEL J0 8 B2 B ] 19728 A ml LU o BE X P
AL B A

B2 N T IHBRB GO . BE B A
ML G AR Z AL & & M v AR Canigl 1.
FHARAL B AR Z AL AR TR B W VR B AR ol R A
FAEEER A, B2 eSS
ZALE RIS T2 LR s
Jrlah x s WAL =0, B X5 BHAR A X DR
ZA GRS FRCE, 7 2L e R m S5 MW
FHAR B BE RG34 D (o) s 2414 JE R 1H i R W
T B SR AR R o B PR AR

D(0)

D(x)

D(1)

Fig. 1 Schematic diagram for model of continuous
electrodeposition of strip porous metal

1—anode; 2—strip porous metal; 3—electrolyte
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Table 1 Test results of real current efficiency

No. I(0)/ A A/kgem 2 ©X10'/mes! 77/%
1 900 0. 385 10. 4 95.1
2 900 0.422 9.50 95.2
3 900 0.453 8. 80 94.7
4 900 0. 505 7.90 94.7
5 900 0. 549 7.30 95.2

Table 2  Superficial resistivity of nickel foam during five-step

constant current density electrodeposition process

No. A/kg e m? R/Q KX10"*/kg*m*
1 0. 385 0.159 3.22
2 0.422 0. 144 3. 20
3 0.453 0.134 3.19
4 0. 505 0.119 3.16
) 0. 549 0.110 3.18
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Fig. 2 Surface density distribution of porous
nickel in continuous constant current density

electrodeposition process

W experiment data; theory line calculated by Eq. (16)
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(b) surface morphology of deposited nickel
Fig. 3 Microstructure of nickel foam fabricated
in five-step constant current density
electrodeposition process
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(b) surface morphology of deposited nickel

Fig. 4 Microstructure of nickel foam fabricated
in non-constant current density

electrodeposition process
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