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SUKANYA MEETHOM : ENHANCED HYDROGEN SORPTION OF LiBHg-LiAlH; BY
QUENCHING DEHYDROGENATION, BALL MILLING, AND DOPING WITH MULTI-WALLED
CARBON NANOTUBES THESIS ADVISOR : ASSOC. PROF. RAPEE UTKE, Ph.D. 46 PP.

Keywords: Hydride composites/Aluminum diboride/Lithium aluminum alloy/Reversibility/?’Al
MAS NMR

Poor reversibility of LiBHs and LiAlHg (or LisAlHs) is found in LiBHg-LiAlHs composites
due to the agglomeration of Al upon dehydrogenation, resulting in the ineffective
formation of AlB, and LiAl. A new strategy of quenching the first-step dehydrogenation of
LiBHg-LiAlHs composites at temperature of 220 °C and particle size reduction via ball
milling, leading to good dispersion of all species especially Al, is proposed for the first time.
Additionally, multiwalled carbon nanotubes (MWCNTs) are doped into the milled sample
to enhance hydrogen diffusion and thermal conductivity, favoring hydrogen sorption of
hydrides. The LiBH4-LiAlH; composites show the individual decomposition of LiAlH; and
LiBHs to LiH, Al, amorphous B, and LiBi;H12. Moreover, decomposition of the milled
sample quenched during dehydrogenation proceeds through reactions of Al with LiBH4 and
LiH to form AlB, and LiAl, respectively. This leads to three times faster kinetics, reduction
of onset temperature by 120 °C, and reversibility of LiBHs, LiAlHg, and LisAlHe. For the
MWCNTs-doped sample, although LiAlHs and LisAlHs cannot be reproduced, kinetics is
enhanced due to positive effects of MWCNTs.
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