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Clarification of Hydrogen Storage Process in Lithium-complexed Oxide Ceramics
Using Elastic Recoil Detection Technique

TR, AR B, S ©
Bun Tsuchiya #*#), Shunya Yamamoto ®, Katsumi Takahiro ©
A Department of General Education, Faculty of Science and Technology, Meijo University
B) Takasaki Advanced Radiation Research Institute, National Institutes for Quantum Science and Technology
© Department of Chemistry and Materials Technology, Kyoto Institute of Technology

Abstract

Lithium-cobalt oxides (LiCoQy) are ones of the most common positive electrode materials, which have been employed
for rechargeable lithium ion (Li*) rechargeable batteries. So far, our group has found a storage of hydrogen (H) from water
(H20) in LiCoOs,. The aim of this work was to clarify the accumulation processes of Li and H in LiCoO; after charging
and discharging conditions using elastic recoil detection (ERD) technique and some H occupying sites in LiCoO; using
first principles calculations. It was found that the H concentration increased as the Li concentration decreased by charging,
while it decreased as the Li concentration increased by discharging. Furthermore, it was clarified that H tended to occupy
the Li substitutional sites which is formed due to the desorption of Li* ion from LiCoO; by charging. Then the occupied
H was replaced with Li* ion from LiPFe as well as the negative electrode by discharging.
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Figure 1. Schematic diagram of ERD measurement
using 16 MeV O%* ion probe beam.
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Figure 2. Typical ERD spectra of recoiled Li* and H*
ions from LixCoO; (x=0.50-1.00) before and after the
charging and discharging conditions, measured using
16-MeV O°* ion-probe beams.
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Figure 3. Relative concentrations of Li and H in
LixCoO; (x=0.50-1.00) before and after the charging
and discharging conditions, obtained from ERD
spectra.
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