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Lithium amide (LiNH,) is one of the most promising hydrogen storage materials
due to its high theoretical hydrogen content (8.7 wt. %) and low cost. However, NH,
gas released during LiNH, decomposition is poisonous for PEMFCs’ catalysts. Although
the reactive hydride composites (RHCs) between LiNH, and LiH can solve this problem,
partial emission of NH; and poor kinetics with the enhanced cycling numbers are
observed. High-energy ball milling as well as catalytic and additive doping have been
proposed to improve the properties of LiNH,-LiH composite. In the present work, the
effects of transition metal-based catalyst (TiF,) and multi-walled carbon nanotubes
(MWCNTSs) on de/rehydrogenation performance of compacted LiNH,-LiH in small
hydrogen storage tank are discussed. Catalytic effects of TiF4, on hydrogen
dissociation/recombination and the improved thermal conductivity and hydrogen
permeability from MWCNTs benefit hydrogen sorption. The single-step reaction and
lower temperature in range of 150-350 °C (100 °C lower than the compacted LiNH,-LiH
without additives) together with long plateau temperature and constant hydrogen flow
rate (50 sccm) up to 30 min during dehydrogenation in the small tank are presented.
The hydrogen capacities during de/rehydrogenation cycles increase from 1.90-2.40 to
3.10-4.70 wt. % H, (from 29 to up to 80% of theoretical capacity). Interestingly, LisTiN3
detected upon cycling absorbs NHs to form LisTiN3(NH,),, favoring hydrogen sorption
properties of LiNH,-LiH system. However, the expansion/contraction of the pellet
samples upon de/rehydrogenation cycles results in deformation and/or cracks. This
possibly causes NHj release during cycling. The idea of sandwiching LiNH,-LiH pellet
with LiH layers (10-30 wt. %) is proposed. The LiH-sandwiched LiNH,-LiH pellets show
no sign of NH; release with the hydrogen capacitates of 3.5-4.0 wt. % H, in the 1%
cycle. Upon cycling (the 2"-6" cycles), the decomposition of LiH-sandwiched LiNH,-LiH
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pellets with 10 wt. % LiH shows NHj; signal, while that with 30 wt. % LiH releases only
hydrogen with the storage capacities of 2.3-2.6 wt. % H,. Effective dehydrogenation
and reversibility of the 30 wt. % LiH-sandwiched LiNH,-LiH pellet are explained by not
only sufficient content and mechanical stability of LiH layers but also the formation of

the new active phases (LiH;_F, and Li,NH;_,F)).
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