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Lead-acid Batteries for European Norm Type
with Catalytic Device

B o= — ®@* b & osh B R o B
2 E= i PEH oy —xxx o )
Kazuki Sekiya Hiroto Yamashita Satoshi Inagaki
Takao Tsutsumi  Yuichi Tsuboi ~ Kenji Yamanaka
Abstract

The electrolyte in flooded lead-acid battery decreases with use. The causes of decreasing electrolyte are electroly-

sis of water due to overcharging and evaporation of water. The new developed sealing plug in which the catalytic

device developed by “W. L. Gore” is attached can decrease water consumption significantly in combination with

double lid technology. Catalytic device and double lid improved water consumption characteristic in wide tempera-

ture range and life performance.
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3.1.1 Water consumption test
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Table 1 Requirement level for water consumption
test defined in EN 50342-1.

Requirement level Duration / days Weight Loss /g Ah™

W1 21 <24

W2 21 <16

W3 42 <8

W4 42 <4

W5 84 <4
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Fig. 1 Change in water consumption during water

consumption test of LN2-IS type lead-acid batteries.
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Fig.2 Result of water consumption test after 84 days
of LN5-IS type lead-acid batteries.

Fig. 3 Change in water consumption during heat
and cool cycle water consumption test of LN2-IS
type lead-acid batteries.

Table 2 Results of over charge life test of LN2-IS type lead-acid batteries.

Test temperature 25°C 60°C 75°C
Test battery Conventional Developed Conventional Developed Conventional Developed
Cycle life / cycle 32104 35131 19791 21178 7101 8152
Water consumption after cycle test/ g 1095 157 1118 181 1004 622
Water consumption / g 1000cycles™ 34.1 4.5 56.5 8.5 1414 76.3
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Fig. 4 Change in voltage at the end of 300 A dis-
charge during stop and start cycle endurance test of
LN2-IS type lead-acid batteries.
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Fig. 5 Change in voltage at the end of 345 A dis-
charge during shallow cycle endurance test of LN2
type lead-acid batteries.

Table 3 Results of stop and start cycle endurance test and shallow cycle endurance test.

Test items Stop and start cycle endurance test Shallow cycle endurance test
Test battery LN2-I5 LN2
Conventional Developed Conventional Developed
Cycle life / cycle 47112 49525 9750 11150
Water consumption after cycle test/ g 451 192 502 270
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Fig. 7 Failure mode analysis of stop and start
cycle endurance test of LN2-IS type lead-acid

batteries.
Fig. 6 Appearance of plate after stop and start cycle
endurance test of LN2-IS type lead-acid batteries.
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Fig. 9 Failure mode analysis of shallow cycle
endurance test of LN2 type lead-acid batteries.

Fig. 8 Appearance of plate after shallow cycle
endurance test of LN2 type lead-acid batteries.
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Fig. 10 Amount of lead sulfate after stop and start Fig. 11 Amount of lead sulfate after shallow cycle
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Fig. 12 Change in voltage at the end of 345 A dis-
charge during shallow cycle endurance test of LN2-IS
type lead-acid batteries.
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Fig. 13  Water consumption of field test in taxi of
prototype LN1-IS type lead-acid batteries with con-
ventional plug and developed plug with catalytic
device.

Table 4 Results of modified shallow cycle endurance test of LN2-IS type lead-acid batteries.

Test battery Conventional Developed
Cycle life / cycle 13920 15840
Water consumption / g 621 427
Characteristics  Specific gravity at top of electrolyte 1.331 1313
129gg§;cles Regenerative charge acceptance / %* 100 119
High rate discharge duration at low temperature / %* 100 144

* Relative ratio with the conventional battery as 100%
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