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Effect of adsorption of organic-expander on carbon
additives on the performance of lead acid battery
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Abstract

An interaction between carbons and organic-expanders which are known as additives to the negative electrode of

a lead-acid battery was investigated. It was thought that the organic-expander adsorbed to carbon could not work

as organic-expander, so amounts of organic-expander unadsorbed on various carbons were estimated. As a result,

amounts of organic-expander unadsorbed on carbon indicated good correlations with charge acceptability and

high rate discharge performance at low temperature. Further, in the case of the amount of unadsorbed organic-ex-

pander was constant, even though total amounts of carbon and organic-expander were changed, the battery char-

acteristics cited above did not change. However, the end of discharge voltage in PSoC cycle test was kept higher

when total amounts of carbon and organic-expander were increased.
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Charge acceptances (amount of charge) and high rate discharge performances at low temperature using

negative electrodes added each carbon. (The data are expressed as relative values against the data of negative

electrode added Carbon A)

Carbon species  Additive amount of ~ Additive amount of

Charge acceptance  High rate discharge performance

Carbon / mass% Organic-expander (amount of charge)  atTow temperature

/ mass%
A 100 100
B 120 89
C 113 91
D Y z 110 95
E 97 100
F 107 98
G

77 108
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Fig. 1 Adsorption isotherm of Organic-expander on
Carbon A. (The data are expressed as relative values
against the data when the additive amounts are
shown in table 1)
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Fig. 3 Amounts of Organic-expander adsorbed on
each carbon. (The data are expressed as relative val-
ues against the data of Carbon A)
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Fig. 4 Relationship between the amount of organ-
ic-expander adsorbed on Carbon and the External
surface area of Carbon. (The data are expressed as rel-
ative values against the data of Carbon A)
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Fig. 5 Relationships between the unadsorbed amount of Organic-expander and relative value of (a) Charge
acceptance (amount of charge), (b) High rate discharge duration-time at low temperature. (The data are expressed

as relative values against the data of Carbon A)
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Table 2 Charge acceptance and High rate discharge performance at low temperature. Amount of Organic-ex-
pander unadsorbed was constant. (The data are expressed as relative values against the data of negative electrode

added Y mass%-Carbon A)

Additive amount of Carbon A Amount of Organic-expander Charge acceptance

High rate discharge perfor-

/ mass% unadsorbed (amount of charge) mance at low temperature
Y 100 100 100
3Y 100 102 101
5Y 100 102 110
DoD : Shallow DoD : Deep
Carbon A : (a) (b)
Y mass% O . PbSO4
@ e :Carbon
A & O« o\ Z@@.
Pb Pb
CarbonA : (c) (d)
5Y mass%
A T ﬁ%@
Pb Pb
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Fig.6 Contact state image of carbon and lead sulfate at each carbon additive amount and depth of discharge.
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Fig. 8 Amounts of PbSOs in the negative electrodes BSE
after PSoC cycle test.
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