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Introduction 

LiFePO4 was a novel cathode material that 
exhibited high electrochemical stability, high 
performance and low cost for Li-ion secondary battery. 
However, the electric conductivity and Li-ion diffusivity 
of olivine structured LiFePO4 is still far from  
satisfactory levels. Therefore, the electric performance of 
conductive carbon and dispersion of LiFePO4/carbon 
hybrid cathode material played the most important roles. 

The bacterial cellulose of NATA film was an 
excellent carbon source for LiFePO4/carbon hybrid 
cathode material. NATA with its network and high 
porous structure (Fig. 1) has ability to provide good 
electric performance.  
 

 
Figure 1. The surface morphology of NATA film. 
  

In general, the carefully investigation of 3D 
morphology of LiFePO4/carbon hybrid cathode material 
is difficult. Fortunatley, X-ray microscopy was a 
powerful tool to investigate the 3D structure of hybrid 
materials. 
 
Results and Discussions 

Figure 2 shows one slide of the 3D structure which 
was taken by X-ray microscopy for LiFePO4/carbon 
hybrid cathode material. The black particles of LiFeO4 
adhered on the light matrix of carbonized NATA film 
can be seen. The well mixing of hybrid cathode material 
of LiFePO4 and carbonized NATA film provided the 
excellent electrochemical cycling performance as shown 
in figure 3. 

 
 

 
Figure 2. The 3D morphology of LiFePO4/carbon hybrid 
cathode material 
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Figure 3. Cycling performance of various 
LiFePO4/NATA carbon hybrid cathode materials 
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