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SOPHIDA TIANGWIRIYA : COMPOSITE OF LiBHs-PREMILLED MgH:2
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Light metal hydrides are the favored materials for solid hydrogen storage
applications. However, they have slow hydrogen sorption kinetics and high
thermodynamic stability. To improve these disadvantages, the concept of reactive
hydride composite (RHC) is modified. Among composite hydrides, lithium
borohydride (LiBH4) combined with magnesium hydride (MgH2) shows en
enhancement of hydrogen sorption properties. For the formation of MgB> compound
upon dehydrogenation, the de/rehydrogenation enthalpy is lower than pure LiBH4
according to 2LiBH4 + MgH2 < LiH + MgB2 + 4H,. Although the reaction enthalpy
is lower, desorption and absorption processes occur at high temperature with
relatively slow two step kinetics. To improve the disadvantages of LiBHs - MgH:
system, the nanoconfinement by the melt infiltration into inert carbon aerogel scaffold
(CAS) of metal hydrides are focused as it benefits for many aspects: increased of
surface area and grain boundaries and nanoscale diffusion distances, which then
facilitate the release and the uptake of hydrogen and enhance reaction kinetics. On the
other hand, the nanoconfinement in nanoporous carbon aerogel scaffolds causes the

disadvantages of high pressure and temperature for de/rehydrogenation. In this study,



v

we prepared the nanoconfined RHCs by melt infiltration of nanoconfined 2LiBHs-
premilled MgH> into CAS. We also reduced the particle size of MgH> for better
nanoconfinement. The weight ratio of the composite hydride (2LiBH4-MgH>): CAS
was deceased from the previous work (from 2:1 to 1:1) to enhance the hydrogen
storage capacity of the systems. The N adsorption-desorption and SEM-EDS-
mapping was carried out to confirm the nanoconfinement of both LiBH4 and MgH..
Nanoconfined 2LiBHs-premilled MgH2 revealed only one step dehydrogenation at
345 °C without BzHe release whereas that of nanoconfined sample without MgH:
premilling reveals several steps at high temperature (up to 430 °C) with B2Hs release.
With the premilling process, the activation energy (Ea) was reduced to 16.8-138
kJ/mol. Significant dehydrogenation temperature of nanoconfined 2LiBH4-MgH> is
achieved at the lowest temperature (T = 320 °C) when compared with other modified

2LiBH4-MgH: systems.

School of Chemistry Student’s Signature

Academic Year 2013 Advisor’s Signature






