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Analysis of Lithium Ion Battery Materials by Advanced Analysis Technology
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Abstract

It is becoming possible to directly observe atomic arrays including light elements and changes of surface chemical states thanks to
improvements in materials analysis technologies. The application of these technologies to lithium ion battery materials is reported in
this article. We successfully observed the positions of lithium atoms in a cathode active material, Li(Ni,Co,Al)O,, as a direct atomic
image by using Annular Bright-Field Scanning Transmission Electron Microscopy (ABF-STEM). On the other hand, Hard X-ray
Photoelectron Spectroscopy (HAXPES) was used to observe the chemical states of a solid electrolyte interphase with 100 nm depth on
the anode material, and the differences of chemical states between the surface and inner part of solid electrolyte interphase were
clearly observed. Also, the spontaneous formation of an interface layer between the cathode active material and solid electrolyte was
elucidated by Transmission Electron Microscopy (TEM) and HAXPES. Having a good understanding of the behaviors of lithium
atoms and resulting changes in chemical states of the interface as a result of the advanced analysis technologies may help to resolve the
issues with lithium ion batteries and realize yet higher performance.
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