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High-resolution hard-x-ray photoemission spectroscopic study on

electrodes of lithium-Ion batteries for fuel cell hybrid electric vehicles
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The cylindrical model cells were used to study the relationships between the degradation of the cells and
the state of the surface of their electrode. As the results of the high-resolution hard-x-ray photoemission
spectroscopy (HX-PES) at SPring-8 (BL47XU), an amount of lithium carbonate (Li>2COs) on the surface of
the positive electrodes increased after preservation test at 40 C. On the other hand, an amount of Li
alkylcarbonate (ROCO:Li) on the positive electrodes seemed to be maintained during the test. The amount of
Li2COs on the surface could affect the power fade of the cells because of its low electrical conductivity. The
increase of Li2CO; concerned with capacity fade of the cell because Li in Li2COs; should come from the

positive electrode material.
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Fig. 1 HX-PES of O 1s of positive electrodes. Solid
and dashed lines correspond to before and after

preservation test, respectively.
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Fig. 2 HX-PES of C 1s of positive electrodes. Solid
and dashed lines correspond to before and after

preservation test, respectively.
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