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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.

工研院藉由石墨表面奈米複合層改質,提高鋰電池負極材料克電容量,防止石墨表面層膨脹剝落,增加材料在碳酸丙烯（PC）
電解液之循環壽命，提升可逆電容量20%；並藉由改善奈米氧化層穩定結構，防止充飽電後氧原子脫離，可降低與
電解液的反應性，增加正極材料安全性。克電容量提升25%，充放電速率達5C。

Nanocomposite Materials for Electrodes
of Enhanced Lithium Batteries
高容量鋰電池之奈米複合電極材料

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

Nano-SnO2 coating layer
(150~200 nm)

2002/03

SEM   morphology
超晶粒奈米結構
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Final cycle capacity
HH202  357.6 mAh/g
CS02    344.8 mAh/g
BF73    235.8 mAh/g
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電容量提升: SnO2/C 
composite~28 %, Sn/C 
composite~ 20%
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Materials Research Laboratories

• High Capacity and Safe-cathode materials: High safety (Differential Scanning Calorimetry material exothermic heat 

< 4.5 W/g,  the same with LiCoO2), High cathode specific capacity ( >180 mAh/g), High discharge rate > 3C rate.

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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Direct Methanol Fuel Cells
直接甲醇微型燃料電池
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1100 Wh/L
30~40  

2004: Power Pack for charging application in PDA, 
   cellular phone, notebook PC   

2005: Notebook PC operation time over 10~12 hours
2006: Cellular phone standby time over 50 days

Applications
PDA, Cellular phone, Notebook PC...

Prototype
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Catalyst Activity

a:incipient wetness (Co-impregnation of Pt-Ru)  
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Materials Research Laboratories

Integration and
application of system design

Highly selective proton 

Fabrication of highly 
dispersed nano-catalyst
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Technology Achievement

• Developing of designing patents of single cell and fuel cell 

stack. New cell and stack design eliminates many Membrane 

Electrode Assembly (MEA) defects and reduces system 

complexity, and led to new assembling procedure suitable 

for mass production.

• Developing of MEA material and current collector 

technology. Cell stack uses 10% methanol solution as fuel 

(482 Wh/l energy density). At room temperature, output 

power of single MEA reaches 10 mW/cm2
 , 40 mW/cm2 at 

60˚C. Stack power density is around 35 mW/cm3.

Direct methanol fuel cell (DMFC) is one of the proton exchange membrane fuel cells. Polymer materials serve as 
exchange electrolyte while methanol is the fuel.  ITRI is setting sights on a wide range of untethered applications, and 
targeting for 12 hours of continued notebook PC operations by 2005 and 50-day standby capabilities for cellular 
phone applications by 2006.  ITRI has made significant advances in the areas of nano-catalyst formulation, separation 
membrane, membrane electrode assembly (MEA), cell and stack design.  The prototype of a new handset is completed.

直接甲醇燃料電池（Direct Methanol Fuel Cell, DMFC）是屬於質子交換膜型燃料電池的一種，以高分子材料為質子
交換用的電解質，不用氫氣而用液態甲醇作為電池燃料。工研院目前在奈米觸媒、質子傳導膜、膜電極等技術已取
得關鍵突破。預計2005與2006年分別完成筆記型電腦連續運轉10~12小時及手機待機50天的燃料電池開發。

2003/03


