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Abstract

We have developed new large-sized 50 Ah lithium-ion cells with specific energy of 110 Wh kg™ for electric vehi-

cle (EV) applications. The cells were redesigned on the basis of advanced technologies: optimized composition of

lithium manganese oxide positive active material and adoption of electrolyte additive. The cells exhibit excellent

performances: namely, the high rate discharge capability at 6 C rate at 25 C is 96% based on 0.2 C rate, and the
retained discharge capacity is 90% after 700 cycles under the condition of D.O.D. 100% at 45 C.
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Fig. 1 Calender life performance of lithium-ion

cells with lithium manganese oxide (LMO)- based

active material improved by its composition optimi-

zation at 45 °C. The cells were stored after charged

at 1 CmA to 4.10 V. Capacity check was performed

every month to confirm the retained capacity at the

condition of 1 CmA to 2.75 V at 25 C.

Negative : Graphite.

Separator : Microporous polyolefin films.

Electrolyte : Lithium salt dissolved in mixture of al-
kylcarbonate solvents.
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Fig. 2 Calender life performance of lithium-ion
cells with improved electrolyte additive at 45 °C.
The cells were stored after charged at 1 CmA to
410 V. Capacity check was performed after first
half month followed by every month to confirm the
retained capacity at the condition of 1 CmA to 2.75
Vat25T.

Positive : Lithium manganese oxide (LMO)-
based active material.

Separator : Microporous polyolefin films.

Electrolyte : Lithium salt dissolved in mixture of al-

kylcarbonate solvents.
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Fig. 3 Discharge characteristics at various cur-
rents for the cell with improved electrolyte additive.
The cell was discharged to 2.75 V after charged at
1 CmA to 4.10 V at 25 C.

Positive  : Lithium manganese oxide (LMO)- based
active material.
Negative : Graphite.
Separator : Micro porous polyolefin films.
Electrolyte : Lithium salt dissolved in mixture of alkyl
carbonate solvents.
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Fig. 4 Discharge characteristics at various cur-
rents to 2.75 V for newly developed LEV50N type
lithium-ion cells after charged at 1 CA to 4.10 V at
25 C.
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Fig. 5 Discharge characteristics at a current of 1
CA to 2.75 V under various temperatures for newly
developed LEV50N type lithium-ion cells after
charged at 1 CAto 4.10 V at 25 C.
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Fig. 6 V-1 characteristics for newly developed
LEV50N and existing LEV50 types lithium-ion cells
at 25 °C. The cells were discharged at 0.2, 1, 2 CA
for 60 sec. after charged at 1 CA to SOC 50% at
25 C.
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Fig. 7 Representative charge characteristics of
newly developed LEV50N type lithium-ion cells
at 0.2 (-) and 2 (-) CA at 25 C. The cells were
charged at 0.2 and 2 CA to 4.10 V for 3 and 8
hours in total, respectively at 25 C.
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Fig. 8 Calendar life performance of newly devel-
oped LEV50N type lithium-ion cells at 25 and 45
°C. The cells were stored at each temperature for
30 days after charged at 1 CA to 4.10 V. Capac-
ity check was performed every month to confirm the
retained capacity at the condition of 1 CA to 2.75 V
at 25 °C.
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Fig. 9 Charge and discharge cycle life perfor-
mance of newly developed LEV50N type lithium-ion
cells at 25 and 45 °C. The cells were discharged to
2.75 V after charged at 1 CA to 4.10 V for 3 hours
in total at each temperature. Dotted line denotes
LEV50 type cell for reference.
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