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Abstract

"W TMPEND

"Toughion with high reliability and high energy density has succeeded in development of new power sup-
ply. The success of this new lithium-ion battery was accomplished by using Li[Li, 5Tis,]0, for the negative active
material and applying new technologies more suppressible of side reaction involved in negative electrode. Even

in extremely high temperature, for example at 80 C, the proto-type "Toughion" ™

was verified to keep 73%,
74%, and 83% of capacity retention after the following performance tests of floating charge for 300 days, total
storage at SOC 100% for 300 days, and 2000 charge and discharge cycles, respectively. Therefore, the new bat-
tery will be practically applied to the field of energy storage devices such a back-up use required for higher reli-

ability and higher performance in the wide range of temperature.

Key words : High reliability lithium-ion battery: Li[Li; ;Tis5]O, negative active material; Toughion; High tem-
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Fig. 1 Cycle life performance for LiNi;,sMn,,;C0;,5
0,/LilLi,; ,5Tis,3]04 system lithium—-ion cells at 25 °C
(a), 60 C (b).
Charge: 1 CmA (450 mA) to 2.75 V for total 3 hours
at various temperatures.
Discharge: 1 CmA (450 mA) to 1.0 V at various tem-
peratures.

Table 1 Gas composition detected from LiNi;,sMn, 5
CO1/302 / Li[Li1/3Ti5/3]O4 SyStem I|th|um_|on Ce” dur'
ing cycling test at 60 C.

As prepared 350-400 cycle *

Total volume 3cc 30 cc

H, 70.6 % 66.0 %
CO, 1.7 % 17.0 %
Hydrocarbon 4.3 % 9.1 %
N, 12.6 % 1.7 %
0, 2.7 % 0.3 %
Unknown 81 % 59 %

* Gas sampling was carried out from gas accumula-
tion within the aluminum laminate case covering
the test cell.
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Fig. 2 Change in potential behavior of positive and
negative electrodes in discharge process for LiNi; 5
Mn;, ,5C04,50,/Li[Li;,53Tis5]0, system lithium-ion cells
after 200 cycles at 60 C.
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Table 2 Specifications of new lithium-ion battery
“Toughion” .™PEND

ltems

Nominal capacity / mAh 520

Nominal voltage /V 2.1

Specific energy  / Whkg' 55

Energy density ~ / Whdm™ 126

Typical mass /8 20

Positive LiNi;,sMny,5C04,50,
Negative LilLi/3Tiss]O4

Fig. 3 External photograph of new lithium-ion bat-

TMPEND

tery “Toughion”.
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Fig. 4 Representative discharge characteristics for
new lithium—-ion battery “Toughion” ™" " at various
currents at 25 C .

Charge: 1 CmA to 2.5V for total 3 hours.
Discharge: 0.2 CmA (a), 8 CmA (b) to 1.0 V.
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Fig. 5 Float charging performance for new lithium-

ion battery “Toughion”™"®? under the setting volt-

age of 2.5V at 60 C (a) and 80 C (b).

Capacity check condition every 15 days.

Charge: 0.2 CmA (104 mA) to 2.5 V for total 8 hours
at 25 C.

Discharge: 0.2 CmA (104 mA) to 1.0 V at 25 C.
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Fig. 6 Storage performance for new lithium-

ion battery “Toughion” ™" with SOC 100%

at 60 °C (a), 80 C (b), and SOC 0% at 80 C (c).

Capacity check condition.

Charge: 1 CmA (520 mA) to 2.5 V for total 3 hours
at 25 C.

Discharge: 0.2 CmA (104 mA) to 1.0 V at 25 C.
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Fig. 7 Cycle life performance for new lithium-ion
battery “Toughion”™ ™ "° at 0 °C (a), 25 C (b), 60 C
(c) and 80 °C (d).

Capacity check condition.

Charge: 1 CmA (520 mA) to 2.5 V for total 3 hours
at the corresponding temperatures.
Discharge: 1 CmA (520 mA) to 1.0 V at the corre-

sponding temperatures.
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