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Abstract

Eleven ampere hours class lithium-ion battery has been developed using composite positive electrode with
LiNiMn,Co,0;(x + y + z = 1) and LiFePO, mixed active materials for PHEV application. The long term stability of
output power is dramatically improved by the effect of LiFePO, active material which is more chemically stable
than LiNi,Mn,Co,0,(x + y + z = 1) one ; namely, the output power at SOC 30% keeps constant through long term
storage test of 630 days at SOC 90% at 25 °C, although the power at SOC 50% gradually decreases in the beginning
until 250 days. The adoption of composite positive electrode is one of promising technology to improve the battery

life performance for PHEV application.
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Table 1 Specifications of newly developed 11 Ah-
class lithium-ion battery with LiNi,Mn,Co,0,(x +y + z
= 1)-LiFePO, composite positive and graphite nega-
tive.

Capacity / Ah 11.5
Voltage / V 3.62
Dimensions / mm W 112 X D21 X H81
Mass /g 345

Fig. 1

External appearance of newly developed 11
Ah-class lithium-ion battery with LiNi,Mn,Co,0,(x +y
+z=1)-LiFePO, composite positive.
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Fig. 2 The specific power performance of newly
developed 11 Ah-class lithium-ion battery with
LiNi,Mn,Co,0,(x + y + z = 1)-LiFePO, composite
positive.
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Fig. 3 Change of specific power for newly
developed 11 Ah-class lithium-ion battery with
LiNi,Mn, Co,0,(x + y + z = 1)-LiFePO, composite
positive at SOC 90% during long-term storage at 25
°C. Specific power was calculated by voltage and
current values at 2.0 V of lower limiting voltage on
the extrapolated straight line observed in V-I
characteristics obtained by 10-sec discharge voltage
at various currents at SOC 30%(O) and SOC 50%(A).
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Fig. 4 Dependence of specific power on SOC levels
for newly developed 11 Ah-class lithium-ion battery
with LiNiMn,Co,0,(x +y + z = 1)-LiFePO, composite
positive after long-term storage of 630 days at SOC
90% at 25 °C ( O ) and initial values ( O ). Specific
power was calculated by voltage and current values
at 2.0 V of lower limiting voltage on the extrapolated
straight line observed in V-I characteristics obtained
by 10-sec discharge voltage at various currents.
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Fig. 5 Image on change behavior of specific power
at SOC 50% with square root of time for newly
developed lithium-ion battery with LiNi,Mn,Co,0,(x
+ vy + z = 1)-LiFePO, composite positive during long-
term storage.

Fig. 6 lon milling TEM image of LiNiiMn,Co,0, active materials (a) and their FFT patterns (b) on the surface
positive electrode disassembled from newly developed lithium-ion battery with LiNi,Mn,Co,0,(x +y + z =
1)-LiFePO, composite positive after long-term storage life test of 630 days at SOC 90% at 25 °C.
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lon milling TEM image of LiFePO, active materials (a) and their FFT patterns (b) on the surface positive
electrode disassembled from newly developed lithium-ion battery with LiNi,Mn,Co,0,(x + y + z = 1)-LiFePO,
composite positive after long-term storage life test of 630 days at SOC 90% at 25 °C.
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