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Establishment on Estimation Method of Hydrogen Migration Process in Hydrogen-absorbed
and -stored Lithium Oxide Materials Using Elastic Recoil Detection Technique

Bun Tsuchiya™

Hydrogen (H)- and water (H,0O)-storage and desorption characteristics of Li,ZrO; materials with various
densities of 2.53~3.78 g/cm3, exposed to normal air at room temperature, have been investigated by means
of weight gain (WG) measurement, elastic recoil detection (ERD), and thermal desorption spectroscopy
(TDS) techniques. The fraction of WG gradually increased with an increase of air exposure time and
subsequently reached to saturation. The increasing rate and saturation WG were the highest values for the
lowest density. In particular, the largest fraction of WG for Li,ZrO; with 2.53 g/cm3 was approximately 24
wt% at the air exposure time of 1500 hrs. It was confirmed using ERD and TDS that the H was absorbed into
Li,ZrO; in air at room temperature and some gases such as H, and CO, as well as H,O were desorbed from it
in vacuum at much low temperatures less than approximately 373 K, respectively. These results indicate that
oxygen vacancies may play an important role for the water dissociation, H storage, absorption and desorption
characters of H into the Li,ZrO; bulk.
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