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Development of Lithium-lon Battery “EX25A” with New
Positive Active Material of LiCo,Mn Ni,O, (x+y+z=1)
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Abstract

The 25 Ah lithium-ion battery “EX25A” with high performance has been developed using a new LiCo,Mn,Ni,O,
(x+y+z=1) positive active material for industrial applications. This material is uniformly crystallized and is
able to be synthesized by calcination with the special precursor of Co-Mn-Ni composite hydroxide produced by
the reactive crystallization and lithium source material resulting in the superior high rate performance and
longer life for the positive active material for lithium ion battery. The new battery is able to be charged up to
90% capacity at 5 CA within 15 minutes and the discharge capacity at 5 CA is more than 95 % of that of 0.2
CA. The maximum output power at 30 seconds is 2,500 W, 1,800 W kg at the condition SOC 100%. The value
of capacity retention after 3000 cycles at 45 °C and after stored for 10 years at 100% SOC at 25 °C is 70% and
60%, respectively. The EX25A battery will be therefore suitable for the industrial applications which strongly
demand rapid charge, high power and long life.
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Fig. 1 Schematic illustration of production system
for reactive crystallization process.
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Fig. 2 Representative X-ray diffraction pattern of
LiCo,,5sMn, 5Ni;,50, powder sample.

Fig. 3 SEM photograph of LiCo,,sMn,,sNi;,30,
powder sample.
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Fig. 4 Phase diagram of the stoichiometry of
LiCo,. 4 (MnNi) , O..
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Fig. 5 Discharge characteristics of LiCo;,.,(MnNi) ,
0O, positive electrode.
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(d) LiCoO,, (e) LiMn,O,.

Charge :25°C 0.1 CA to 4.3V for total 20 h.
Discharge : 25 °C, 0.2 CAto 3.0 V.
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Fig. 6 Over discharge voltage for 1 Ah class vari-
ous LiCo;. , (MnNi) , O,/C system lithium-ion cells
of SOC of 50% at 25 C .
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Fig. 7 Storage life performance of 1 Ah class
LiCo;. 4 (MnNi) , O,/C system of lithium-ion cells of
SOC 100%.

Recovery : After stored at 50 ‘C for 84 days.
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Table 1 Specifications of EX25A lithium-ion cell.
Model EX25A
Nominal capacity / Ah 25
Nominal voltage /'V 3.7
Dimensions / mm
Length 145
Width 37
Hight 124
Typical mass / kg 1.4
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Fig. 8 Photograph of EX25A lithium-ion cell.
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Fig. 9 Change in voltage and current (1) and
amount of electricity (2) for EX25A lithium-ion cell
at charge current of 1 CA(a) and 5 CA(b) at 25 C .
Charge : 1 CAand 5 CA to 4.1 V for total 4 h.
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Fig. 10 Change in voltage and current(1) and
amount of electricity(2) for EX25A lithium-ion cell at
1 CA charge at 0 C (a), 25 C (b) and 45 C (c).
Charge : 1 CA to 4.1 V for total 4 h.
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Fig. 11 Discharge performance for EX25A lithium-

ion cell at various currents of 0.2 CA(a),
3 CA(c), 5 CA(d) and 10 CA(e) at 25 C.
Charge :1 CAto4.1Vfortotal4hat25C.
Discharge : Various currents to 2.7 V.
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Fig. 12 Discharge performance for EX25A lithium-
ion cell at =20 °C (a), - 10 °C (b), 0 °C (c), 25 C (d)
and 45 C (e).

Charge :1 CAto 4.1V for total 4 h at 25 C.
Discharge : 1 CAto 2.7 V.
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Fig. 13 The 30 sec. power characteristic for
EX25A lithium-ion cell at various states of charge at
25C.

Input :125A,25A, 75 A, 125 A, limit voltage 4.2 V.
Output : 25 A, 75 A, 125 A, 250 A, limit voltage 2.5 V.
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Fig. 14 Cycle performance for EX25A lithium-ion
cell at 25 °C (a) and 45 C (b).

Charge :1 CAto 4.1V for total 4 h.

Discharge : 1 CAto 2.7 V.
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Fig. 15 Storage performance for EX25A lithium-ion
cell after stored at 25 C (a) and 45 C (b).

Storage condition : 100% SOC.

Charge :1 CAto 4.1V for total 4 h at 25 C.
Discharge : 0.2 CAto 2.7 V at 25 C.
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