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0.01% Ag-0. 04% Se-0. 05% Ce;

5" &4 Pbr0. 09% Ca 1. 2% Sr0. 005% Al
0.05%Y;

6" &4  Pbl. 7% Sb-0. 25% Sr0. 2% As
0.01% Ag-0. 04% Se-0. 05% Y
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Fig. 1 Cyclic voltammetry of 1 alloy
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Table 1 Comparison of same peak in CV curves of different alloys

Peak Parameter 1% okl 3* 4* 5" 6"
ki LAY - 0.8920 - 0.89 0 - 0.906 0 - 0.8920 - 0.898 0 - 0.900 0
J/(Arem™ 3 0.033 5 0.021 8 0. 007 0. 006 7 0. 009 0 0. 005 9
" LAY 1.050 7 1. 065 8 1.122 4 1.1149 1.115 1 1.116 0
J/(Arem™ 3 0.001 2 0.000 3 0. 000 2 0. 000 4 0.000 1 0. 000 2
Al LAY 1.800 0 1. 800 0 1.800 0 1.800 0 1. 800 0 1.800 0
J/(A*em™ 3 0.035 3 0.015 4 0. 004 0 0.002 4 0.003 1 0.001 2
e LAY - 0.158 6 - 0.0109 - 0.3425
J/(Arem™ 3 0.002 7 0.000 1 0. 000 2
" LAY 1.088 8 1.097 8 1.097 3 1.089 8 1.094 5 - 1.0857
J/(A*em™ 3 - 0.0153 - 0.003 0 - 0.000 3 6x10"° - 0.000 1 - 0.002 8
B, LAY - 0.8304 - 0.8539 - 0.8280 -0.8230 -0.8210 - 0.8200
J/(Arem™ 3 0. 006 4 - 0.005 4 - 0.003 0 - 0.005 0 - 0.0055 - 0.004 1
- LAY - 1.090 0 - 1.007 2 - 1.0160 - 1.006 7 - 10130 ~ 1.000 8
J/(Arem 3 - 0.007 8 - 0.004 5 - 0.003 6 - 0.0025 - 0.002 6 - 0.002 8
& LAY — 1.3080 - 1.1796 - 1.416 1 - 1.2238 - 1.4297 - 1.2857
J/(Arem™ 3 - 0.0280 - 0.058 1 - 0.0210 - 0.0190 - 0.013 1 — 0.008 6
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Table 2 Comparison of constant current

mass-loss corrosion of alloys

Alloy  Mass before  Mass after  Corrosion Cormosion

comosion/ g comrosion/g  massloss/g  rate/ (mged” )
1" 291250  28.8534 0.271 6 9.053 0
2% 25.5600  25.296 4 0.263 6 8.786 7
3 29.068 3 28.867 5 0.200 8 6.693 3
4% 30.460 1 30.215 3 0.244 8 8.160 0
5' 30.6166 30. 405 0 0.2116 7.053 3
6  30.5111 30.3109 0.200 2 6.673 3
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Fig.3 Equivalent circuit of electrode process
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Table 3 AC impedance data of alloys at 1. 5V YANG Jiong. LIANG Hathe, LU Howrtian, et al. Compar
Alloy 1" 2 3 il 5 6" ison of the anodic films formed on Pb-Ce alloy and on com-
R/Q 4344  17.61 28.65 13. 31 28.22 10.49 mon grid alloys in sulfuric acid solution[ J]. Journal of Fudan
R/Q 11.69 16.84 20.78 18.68 19.44 22.16 University( Natural Science) , 2001, 39(4): 427 ~ 430.

C/F  0.772 0.795 1.183 1.081 0.948 1.183 [6] BEIR, WK, E&E. 4% bilae8Er).

TR, XA IS0 < e AN AL i O ES
FR R EERL/S, T N AR 1 B K

1) 520 L it E B B A T AR 45 e B TE 1Y
JEE VR PO, e e b B R S R, AR
LR BE IR AR 2 — o S < e i AN B2 W] LA
Tt rp S AR AT B R TR R, R
T RS 5, DAEGHBR P R BRI B 8 Kk
.

2) AN IN <z AR A ) AR R BT RS AT BB A 2 1Y)
B AT S F AL, AT R

3) VS0 < A AN B T LA R BT RS A A A B
<o FAV T JE o RE

REFERENCES

[1] REH, KRR FEHHRE oS 55T
[J]. EHih, 1995(3): 2~ 7.
SONG Yurjin, ZHU Song-ran. Study of the gird materials of
sealed lead-acid battery[ J] . Chinese Labat Man, 1995( 3):
2-17.

[2] Cattaneo E, Stumpf H, Tillmann H G, et al. Continuous
casting of lead- antimony alloys[ J]. J Power Sources, 1997,
67: 283 ~289.

[3] WA, Ea. WU B a R E i k],
LB AR, 1998, 22(6): 265 = 268.
HU Xirr Guo, WANG Jirryu. Development of valve regulated
sealed leadt acid battery[ J]. J Power Sources, 1998, 22(6):
265 ~ 268.

[4] LwHT, Yang J, Liang H H, et al. Effect of cerium on the
anodic corrosion of Pb-CaSn alloy in sulfuric acid solution
[J]. J Power Sources, 2001, 93(1- 2): 230 ~233.

(5] # M, ZHed], MiE M, SF. Gy RS S

[11]

[ 12]

[ 13]

HLEE AR, 2002, 26(2): 119~ 121.

ZHAO Jiurzhu, DAI Chang-song, WANG Jiryu. General
description of grid alloys of lead-acid batteries [ J]. Chinese
Journal of Power Sources, 2002, 26(2): 119 ~ 121.
M. AL 2= 0T ST VA (M. db at: B2 AL,
1986. 201 ~ 202

TIAN Zharwu. Electrochemistry Study Methods[ M]. Bei-
jing: Sciences Press, 1986. 201 ~202.

ARFAAR. B Wt EOR[M] . b5t WA Tl Hh AR A,
2002. 122~ 128.

ZHU Song-ran. Storage Battery Technology [M].
Mechanical Industry Press, 2002. 122 ~ 128.
. ASWPH P SR B R N M. dext: [® BT Tk
HihR AL, 2001. 349 ~358.

SHI Mer lun. AC Impedance Spectroscopy Principles and Ap-

Beijing:

plications| M]. Beijing: National Defence Industry Press,
2001. 349 ~ 358.
JAfbAR, BRKE. R RS )y R R B (M. u
B PO HRREE, 1987, 278 ~ 280.
ZHOU Zhong-bo, CHEN Yong yan. Electrode Process Dy~
namical Study Basic Tutorial| M]. Wuhan: Wuhan Universi-
ty Press, 1987. 278 ~280.
Babic R, MetikosHukovic M. The effect of alloying with an-
timony on the electrochemical properties of lead[ J]. J Power
Sources, 1994, 52: 17 — 24.
X B kR YRR G S A A 4 AR AR AT
SY[T]. M, 1996, 26(5): 203 = 205.
LIU Li, YANG Larrsheng. Study of electrode process of
lead- antimony and lead calcium alloy [ J]. Battery Bimonth-
ly, 1996, 26(50): 203 ~ 205.
P, b M, A, SE WX S e
B VP B AR Ph( TD) AR K R g [ 1], &
i, 2001, 4: 3°5.
ZHANG Xir hua, YANG Jiong, ZHOU Yarr bao. Effects of
temperature on the growth rates of the anodic Pb( 1I) film
formed on lead- cerium alloys in sulfuric acid solution|[ J].

Chinese Labat Man, 2001, 4: 3~ 5.



5513 5 2 BN, A BRIAIACH IR AR S s ) + 501 -

Lead acid battery grid alloy additve containing cerium and yttrium

WEI Jie, ZHAO Li, SUN Ferrli, YANG Hong, CHU De-wei
( Department of Applied Chemistry, Harbin Institute of Technology, Harbin 150001, China)

Abstract The conductivity of grid interface corruption film determines the deepr cycle performance of lead-acid battery. The effect of addition-
al Ce and Y in Pb-Ca and Pd-Sb alloy were studied by means of cycle voltammetry and AC impedance. The results show that Ce and Y can im-
prove the overpotential of hydrogen and oxygen evolution on Pb-Ca and Pd-Sh alloy and can restrain the reduction of PbO; in the corrosion film
and the formation of no-stoichiometric PbO,, during discharge. Furthermore, they can improve the conductivity of the corrosion film and increase

the deep- cycle performance of grid alloy.
Key words: lead acid battery; grid alloy; Ce; Y
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