Nanocomposite Materials for Electrodes
of Enhanced Lithium Batteries
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Enhanced performance of Lithium batteries can be realized through suitable modification of electrodes using
nanomaterials. ITRI has applied a nanocoating of tin or tin oxide on the graphite anode surface to prevent the
graphite sheet exfoliation in the propylene carbonate (PC)-based electrolyte, leading to over 20% increase in
reversible energy capacity and improved battery cycle life. On the cathode side, a nanolayer of aluminum or
magnesium oxide can stabilize the structure and avoid the desorption of oxygen, thereby reducing the reactivity with

electrolytes and improving the overall safety factor. Capacity increase of up to 25% and high discharge rate up to 5C
has been demonstrated.
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Technology Achievement
High Energy Capacity Nano Composite Anode Materials: High capacity > 400 mAh/g,
Low irreversible capacity < 45 mAh/g, High battery energy density > 200 Wh/Kg
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» High Capacity and Safe-cathode materials: High safety (Differential Scanning Calorimetry material exothermic heat
< 4.5 W/g, the same with LiCoO,), High cathode specific capacity ( >180 mAh/g), High discharge rate > 3C rate.
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Applications
These materials are used as the high-capacity electrode materials of high-energy density lithium batteries which are the
power sources of notebook PC, cellular phone, camcorder, PDA, digital camera, portable CD player and bluetooth products.
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