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New Generation Valve Regulated Lead-acid Battery
with Higher Performance and Higher Reliability
for Motor Cycle-use
— Improvement of Capacity Recovery Capability
after Long Term Storage at
Overdischarged State —

A S = | A 7 S N

Shin Ohsaki Eiji Hojo Yasuhide Nakayama

Abstract

The improvement of capacity recovery capability after long term storage at overdischarged state for next gen-
eration VRLA GYZ20L type battery for Motor Cycle-use has been achieved through following three procedures:
(1) screening the material having the most effective function to restrain the generation of 0-PbO on the negative
formed plate surface among three types of certain inorganic additives with different particle diameters by means
of immersing the plate in the water containing these additives resulting in selecting an effective inhibitor against
occurrence of penetration-short-circuit within separator; (2) investigation on the extent of its effect by disas-
sembling test cells with different amount of inorganic electrolyte additives after overdischarge test under the
condition of 10 W load of electric light lamp for 30 days after deep discharge of 0.1 C for 5 hours at 40 C; and (3)
verification by overdischarge toughness test of GYZ20L type battery with appropriate content of the most effec-
tive additive. In conclusion, the newly developed battery with its additive of 20 x 10 g/m®based on specific sur-
face area of negative active material shows good capacity recovery capability beyond goal value of 70% even for
two times longer storage of 60 days at overdischarged state. Furthermore, the tear down analysis of this battery

shows no sign of penetration-short-circuit within separator.
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Fig. 1 Photographs of surface of lead negative formed plates after immersing them in water solution with vari-
ous inorganic additives followed by drying. No additive (a), inorganic additive with small particle (b), medium (c),
and large (d).

16



GS Yuasa Technical Report

2009468 H6% £15]

25000
20000 | °

15000

10000

Intensity / cps

5000 S 'l

O5 10 15 20 25 30 35 40 45 50 55 60
26 /deg

Fig. 2 XRD pattern (Cu k,) of pulverized sample of
lead negative formed plate after immersing the plate
in ion—exchange water followed by drying. Pb (@),
0-Pb0O (O).
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Fig. 3 XRD pattern (Cu k) of pulverized sample of
lead negative formed plate after immersing the plate
in the water solution with inorganic additive of small
particle followed by drying. Pb (@), o-Pb0O (O).
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Fig. 4 XRD pattern (Cu k,) of pulverized sample of
lead negative formed plate after immersing the plate
in the water solution with inorganic additive of me-
dium particle followed by drying. Pb(@), 0-PbO(O).
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Fig. 5 XRD pattern (Cu k,) of pulverized sample of
lead negative formed plate after immersing the plate
in the water solution with inorganic additive of large
particle followed by drying. Pb (@), o-Pb0O (O).

Fig. 6 SEM photographs of surface of lead negative formed plates after immersing them in the water solution
with various inorganic additives followed by drying. No additive (a), inorganic additive with small particle (b),

medium (c), and large (d).
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Fig. 7 Enlarged SEM photographs of surface of lead negative formed plates after immersing them in the water
solution with inorganic additive of medium particle followed by drying. No additive (a), inorganic additive of me-

dium particle (b).
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Table 1 Photographs of central part in the thickness direction of separator for lead-acid battery after long
term storage of 30 days at overdischarged state.

Additives

Loading level*/ gm™  None Small particle Medium particle Large particle
o -

o - -
o -

* Based on specific surface area of negative active material.

Table 2 Charge recovery capacity rate of newly
developed GYZ20L type battery with inorganic ad-
ditive of medium particle after storage at overdis-
charged state for 60 days at 40 C.

Battery Discharge Discharge Charge recovery
Number time duration time  capacity rate
/ sec. / Sec. !/ %
No. 1 199 154 77.4
No. 2 204 167 81.9
No. 3 202 158 78.2

Note: Recovery capacity check was conducted under the
discharge condition of 100 A to 6.0 V at 25 C.

Fig. 8 Photographs of central part in the thickness
direction of separator for newly developed GYZ20L
type lead-acid battery after long term storage of 60
days at overdischarged state at 40 C.
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Table 3 Change in high rate discharge performance
of 150 A at =10 ‘C for newly developed GYZ20L
type battery with inorganic additive of medium particle
after storage at overdischarged state for 60 days.
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Duration time / sec.

New type Existing type with no additive

Initial 149 158

After storage 76 77
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