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Deployment of New Organic Expanders
to Negative Electrode for High-temperature
Durability Lead-acid Battery
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Abstract

Lead-acid battery tends to decrease the low temperature performance after being used in high-temperature envi-
ronment such as automobile engine room. To overcome this problem, the organic expanders have been applied to
the negative electrode; however, the performance is not sufficient enough to meet the demand of customers. Thus,
we selected new type organic expanders with features of molecular mass from 7,000 to 12,000 and directly at-
tached position of sulfonate group to benzene ring through methyl group without further continuous side chains
fundamentally different from the case of conventional ones. The selection was determined on the basis of the ob-
tained results from preliminary investigation on the effects of the different types of organic expanders on the dis-
charge and life performances of negative electrode. Vented- and VRLA- type batteries were then examined using
new organic expanders. The addition of the new organic expander to the negative active materials was verified to
make an improvement of these batteries’ high rate performances at low temperature after being used at high tem-

perature.
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lead-acid battery.
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Characteristics of new organic expanders applied to negative electrode for high-temperature durability

Types of new organic expanders

Conventional

A B C
Molecular mass 4,000 — 6,000 7,000 — 12,000 50,000 — 70,000 8,000 — 10,000
Position of sulfonate \ )
group Y SO,Na
I CHzSOgNa -’
OH OH
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Capacity maintenance rate to the initial capacity of paste type negative electrodes with various organic

expanders for lead-acid battery at various discharge currents: (a) 0.2 CAat 25 °C;; (b) 6.25 CAat -15°C; and (c) 1
CA at 10 °C. Organic expanders of A, B, and C are shown in Table 1.

Table 2 Change in specific surface area of negative active material specimens with new organic expanders for
lead-acid battery before and after high-temperature overcharge test of 0.05 CA for 240 h at 60 °C .

Amount of Before/After Specific surface area/ m’ g
additives / % overcharge Types of new organic expanders Conventional
A B C
0.1 Before 0.66 0.62 0.65 0.60
After 0.48 0.45 0.46 0.45
0.2 Before 0.88 0.81 0.84 0.82
After 0.55 0.55 0.57 0.55
0.3 Before 1.07 0.96 0.99 0.96
After 0.78 0.66 0.74 0.66

Organic expanders of A, B, and C are shown in Table 1.
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Fig.2 Micropore distributions of negative active ma-
terial specimens with various organic expanders for
lead-acid battery before and after high-temperature
overcharge test of 0.05 CA for 240 h at 60 °C : (a) be-
fore and (b) after. Organic expanders of A, B, and C
are shown in Table 1.
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Fig. 3 Retained capacity of VRLA type lead-acid bat-
teries with negative electrode using new organic ex-
pander B under the modified cycle test condition at
higher temperature of 60 °C based on SBA S 0804. Ca-
pacity check conditions: (a) 0.2 CA discharge at 30 °C
followed by (b) 1T CA one at 10 °C every 50 cycle. Re-
covering charge condition: 0.2 CA to 90% of deliv-
ered capacity followed by 0.05 CA to 30% of its capac-
ity. Organic expander of B is shown in Table 1.
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Fig. 4 Micropore distribution of negative active ma-
terial specimen with new organic expander B for
VRLA type lead-acid battery after 150 cycles under
modified test condition at higher temperature of 60
°C based on SBA S 0804. Organic expander of B is
shown in Table 1.
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Fig. 5 Retained capacity of vented type lead-acid
battery with negative electrode using new organic
expander B under modified test condition of DOD
50% cycle test at higher temperature of 50 °C based on
JIS D 5303-1. Capacity check condition every 30 cycles
: (@) 0.2 CA discharge at 30 °C followed by (b) 1 CA one
at 10 °C. Recovering charge condition: 0.2 CA to 130
% of delivered capacity. Organic expander of B is
shown in Table 1.
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Fig. 6 Discharge potential behaviors of positive and
negative electrodes for vented type lead-acid battery
with negative electrode using new organic expander
B after 400 cycles of DOD 50% under modified test
condition at higher temperature of 50 °C based on JIS
D 5303-1. Capacity check condition every 30 cycles:
(a) 0.2 CA discharge at 30 °C followed by (b) 1 CA one
at 10 °C. Recovering charge condition: 0.2 CA to 130%
of delivered capacity. Organic expander of B is shown
in Table 1.
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