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This research work begins with the preparation of activated carbon nanofibers (ACNF) by
carbonization and activation of polyacrylonitrile (PAN)-based electrospun nanofibers. ACNF with
various surface areas and pore volumes of 509-2752 m?/g and 0.38-2.17 mL/g, respectively, are
prepared for nanoconfinement of LiBH,. The higher the surface area and pore volume, the more the
effectiveness of nanoconfinement. Dehydrogenation temperature of LiBH, significantly decreases by
170 °C with highly reversible hydrogen content up to 7.1 wt. %. Besides, ACNF is used as catalyst
for improving kinetics of 2LiBH,-MgH, due to its electronegative surface, good thermal conductivity,
and hydrogen diffusion. By doping with 30 wt. % ACNF, dehydrogenation temperatures of MgH, and
LiBH, reduce by 65 and 72 °C, respectively, with capacity of 8.4 wt. % H,. Furthermore, our work
has been extended to small hydrogen storage tank (~60 g) with packing volume of 93 mL. Due to
low cost and good reversibility, MgH, is preliminary chosen for upscaling by doping with 5 wt. % of

transition metal-based catalyst (TiF,) and activated carbon (AC). Homogeneous heat transfer along

the tank radius (~17.5 mm) are observed. Upon 15 hydrogen release and up take cycles (T=250-
300 °C under 1-15 bar H,), gravimetric and volumetric capacities up to 4.46 wt. % H, and 28 gH,/L,
respectively, are achieved. However, heat management, especially during exothermic hydrogenation
should be developed to obtain high storage capacity. The last part of this report deals with
construction and calibration of test stations for kinetics (laboratory and tank scales) and
thermodynamics of hydrides as well as hydrogen physisorption isotherm of porous materials. All test

stations are in good condition and ready to be used. Our future work is extended to hydrogen



storage tanks based on both chemical absorption (hydrides) and physisorption (carbon materials with
high surface area and porosity). Not only the research and development on material-based
performances in laboratory scales, but also the design and fabrication of storage tank with heat
management, packing technique of hydrogen-storage materials, and integration of hydrogen storage
tank with fuel cells are included in the recent proposal submitted to TRF Mid-Career Research Grant

2019.
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