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ABSTRACT
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Hydrogen Storage Application.
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Boonyarach Kitiyanan and Dr. Santi Kulprathipanja, 52 pp. ISBN
974-9651-29-4
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NaAIH. has been considered as a viable candidate for practical onboard
hydrogen storage material because of its high hydrogen content (5.6 wit).
However, the rather slow absorption/desorption (A/D) kinetics is still a significant
drawback for the hydrogen storage application. Effects of precious metals, TiCf,
ZICl4, and HfCl4, were studied in this work as a means to alleviate such the
difficulty. By using 0.2-0.5 g of them per 1 g NaAlH4, hydrogen desorption was
carried out through the TPD-like operation (25-250°C) in a constant volumetric
apparatus while the hydrogen absorption was accomplished at 125°c. Like other
catalyzed materials, the ZrCld-added NaAIH4 shows the increase in the desorption
rate and the decrease in the hydrogen desorption temperature. Despite the fact that
the kinetics enhancement directly involves with the ZrCU amount, there is a limit to
which the amount of ZrCl4affects. A trade-off between the kinetic improvement and
reversible capacity of the ZrCl4-added NaAlH. as the hydrogen storage material has
been confirmed in the range of 6-9 mol% ZrCf. TiCf, facilitating on the first
decomposition step, is the most active species due to its superior capability to render
hydrogen absorption.  In addition, HFCU seems to have the least effect on the
hydrogen A/D kinetic improvement,
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