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Development of High-Reliability, Higher-Capacity Lithium-Ion Rechargeable Battery (Nickel-Based Oxide Cathode)

and Battery Module for Energy Storage Systems
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Abstract

Lithium cobalt oxide has been mainly used as the cathode material of lithium-ion batteries. However, it has become difficult to realize
higher capacity because the fill ratio for the cathode material has almost reached the theoretical value.

So we developed a lithium nickel-based oxide cathode material which has a capacity (operating voltage: 3.0 V to 4.2 V) of about
30 % higher than lithium cobalt oxide. By using the developed lithium nickel-based oxide cathode material, we achieved a 2.9 Ah battery
in 2006. Furthermore, in 2009, we achieved a 3.1 Ah battery cell by optimizing the cell design of the 2.9 Ah battery.

In addition, we also developed a battery module using the nickel-based lithium-ion battery which can be used in a wide range of

power supplies for small mobile equipment to medium /large vehicles and stationary applications.
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Table 1 Features of cathode materials
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Fig. 1 Discharge curves of cathode materials
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Table 2 Amounts of metal dissolution of cathode material
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Fig. 2 Amount of gas evolution after storage
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Fig. 3 Mechanism of over heating caused by internal short circuit
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Fig. 4 HRL of separator and negative electrode
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Table 3 Specification of batteries using nickel cathode
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Fig. 5 Cycle-ability tests by using real note-PC
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Fig. 6 Co and Ni -L, ; ELNES (Energy-Loss Near-Edge Structure) spectra of

cathode materials before and after storage test: [ a) and c) ] Lithium
Cobalt Oxide and [ b) and d) ] Lithium Nickel-based Oxide
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Fig. 7 Standard Li-Ion battery module
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Fig. 8 Charge and discharge curves of battery module
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Fig. 9 Example of battery pack for home energy storage system
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