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Abstract
Composite electrodes containing active materials, carbon and binder are widely used in lithium-ion batteries. Since the electrode reaction occurs preferentially in regions with lower resistance, reaction distribution can be happened within composite electrodes. We investigate the relationship between the reaction distribution with depth direction and electronic / ionic conductivity in composite electrodes with changing electrode porosities. Two dimensional X-ray absorption spectroscopy shows that the reaction distribution is happened in lower porosity electrodes. Our developed 6-probe method can measure electronic / ionic conductivity in composite electrodes. The ionic conductivity is decreased for lower porosity electrodes, which governs the reaction distribution of composite electrodes and their performances. The original manuscript was published in Sci. Rep. from the Nature Publishing Group.1

 This manuscript is reprinted under a Creative Commons CC-BY license.
1. Introduction

Lithium-ion batteries are promising power sources for electric vehicles, plug-in hybrid electric vehicles and so on.2
 To serve these purposes, it is pivotal to improve various performance attributes of lithium-ion batteries such as capacity, safety, cyclability and high rate capability. ・・・・・・・・・・・・・・・・・・
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Figure 1. Schematic illustration of a composite electrode in lithium-ion batteries.
2. Experimental

The active material, carbon-coated LiFePO4 powder, with an average particle size of 200 nm was used.・・・・・・・・・・・・・・・・ 
3. Results and Discussion
 As the representative parameter, the relationship between electrode porosity and discharge capacity at 10 C rate was examined. ・・・・・・・・・・
4.   Conclusions

We have experimentally investigated the cross-sectional reaction distribution and the effective electronic / ionic conductivity of LiFePO4 composite electrodes with various porosities in lithium-ion batteries. ・・・・・・・・・・・・・・・・・・・・・・・・・・・
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