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In order to realize a further higher capacity of the lithium ion battery, it is desirable to increase
the thickness of the composite electrodes. However, it is generally known that the charge /
discharge capacity per active material actually obtained decreases with a thick composite
electrode. This is presumed to be due to the low lithium ion conductivity in the composite
electrode, reaction distribution in the thickness direction occurs, and inactive regions increase.
Despite the fact that such a reaction distribution is a dominant factor for practical battery
performance, there are not so many analyses reported in the literatures. In the past, we analyzed
the reaction distribution in the thickness direction in the electrode by the imaging XAFS method
for the electrode composite electrode whose electrode porosity was changed, and discussed the
correlation between the reaction distribution and the effective ion conductivity [1]. The
charging / discharging reaction proceeds with a delay near the current collector inside the
electrode. Therefore, it is presumed that the reaction distribution becomes remarkable in the
thickened electrode. In this study, the correlation between the charge / discharge rate capability
of the Li4Ti5O12 anode with the thickness changed and the reaction distribution in the thickness
direction was discussed.
Li4Ti5O12 was synthesized by solid state method. The Li2CO3 and TiO2 were mixed in a ball
mill and mixed with acetylene black, and the powder was calcined in argon. For electrode
preparation, 75 wt% Li4Ti5O12 powder, 5 wt% acetylene black and 15 wt% PVDF were mixed
in 1-methyl-2-pyrrolidinone anhydrous solvent. The slurries were coated to aluminum foil and
dried in a vacuum oven. The thickness of the pressed electrode was from 50 micrometers to
100 micrometers. 1 M LiPF6 in 3: 7 EC: EMC solution was used as the electrolyte. As the result
of rate capability tests, the remarkable capacity decrease of the thicker electrodes at more than
1C rate was observed. 2D-imaging XAFS measurements were performed at the beam line BL4 at Ritsumeikan SR center (Japan) [2]. Ti K-edge XAS spectra of the electrodes were spared
on transmission mode using a CMOS detector.
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