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Fig.1 Crystal structures of solid LiNH, and superstructure of
Li;NH shifted by (1/4, 1/4, 1/4) to locate at a Li atom: (a)
body-centered tetragonal unit cell of solid LiNH», space
group: I-4, a=b=0.503 7 nm, ¢=1.027 8 nm""and (b)
superstructure of Li,NH, Li:NH, space group: F-43m,
a=0.506 79 nm %
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Fig.3 Schematic of the hydrogen release pathway of the LiNH,
+LiH mixture: (a) LioNH product from Reaction (2) forms
a continuous shell outside the LiNH, shrinking core,
leading to a reaction rate controlled by NH; diffusion
through the Li;NH product layer and (b) the LiNH,
product from reaction (3) flakes off continuously,
resulting in direct reaction between NHj3 and constantly

regenerated new LiH surface 7
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Fig.4 TDS profiles for hydrogen and ammonia gas from each
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Fig.5 XANES profiles of Ti K-edges for composites of LiH and
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Effect of Catalysts on the Reaction Kinetics of Metal-N-H Hydrogen Storage System: A
Review

Wang Qiang, Chen Yungui, Tao Mingda, Wu Chaoling
(Sichuan University, Chengdu 610065, China)

Abstract: The development of metal-N-H hydrogen storage system, Li-N-H and Li-Mg-N-H series, is elucidated, especially for their
progress in the reaction mechanism and effect of catalysts on reaction kinetics. Subsequently, the most possible reaction mechanism and
the reaction limited steps in this mechanism are explored and summed up. Furthermore, we probe into the effects of different catalysts on
the reaction steps in these materials, and then we deeply clear up the catalytic interaction between the additives and reaction kinetics.
Therefore, this would be a recommendable reference for the research on reaction kinetics in this hydrogen storage system.

Key words: metal-N-H materials; reaction mechanism; limited step; catalyst; reaction kinetics
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