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ABSTRACT

4771033063:  Petrochemical Technology Program
Visara Jannatisin: Hydrogen Storage on Modified Graphite: Effect of
Metal Loading and Milling Time. '
h Thesis Advisors: Assoc. Prof. Pramoch Rangsunvigit, Dr. Santi
Kulprathipanja, and Asst. Prof. Boonyarach Kitiyanan 49 pp. ISBN
974-9937-84-8
Keywords: Hydrogen storage/ Graphite/ Ball Milling/ ZrCl,

Hydrogen is considered a clean energy media, but storing hydrogen has
been a daunting task. The method for hydrogen storage using carbonaceous materials
has been extensively investigated. However, the adsorption has been achieved at
cryogenic temperature and the release of hydrogen from carbonaceous materials is
not what has been expected. According to the Department of Energy in the USA, the
target for onboard hydrogen energy density on a fuel cell vehicle is 6.5 wt% H, and
62 kgH,/m’ for 500 km/fill-up. To alleviate this problem, graphite modified by
mechanical milling and metal loading (Zr, V, Ti, K compounds, and Fe powder) was
expected to increase hydrogen storage capacity. The hydrogen adsorption/desorption
capacity was observed through thermal volumetric analysis. The higher amount of
transition metal loading led to an increase in the capacity. The results showed that
graphite doped with ZrCly had the maximum hydrogen capacity, 0.5 wt% H,.
Moreover, we found that increasing the milling time to 2 h resulted in the highest
hydrogen capacity, due to a maximum specific surface area. Moreover, the transition
metal (Zr) enlarged the d-spacing of the graphene layers, which were suitabie
trapping sites for hydrogen with higher amount of the transition metal loading. This
may be attributed to the stability structure of graphite by Zr; therefore, more
hydrogen probably spread between the graphene layers.
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