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Abstract 

Nanoconfinement has been widely employed as a promising strategy to improve 

dehydrogenation kinetics, reversibility, and equilibrium pressure of complex metal hydrides. 

In this paper, we report a careful study of the influence of nanoconfinement on the reversible 

dehydrogenation property and reaction mechanism pathway of the 2LiBH(sub4)–MgH(sub2) 

composite system. Compared to the bulk 2LiBH(sub4)–MgH(sub2) composite, the 

2LiBH(sub4)–MgH(sub2) confined in the mesoporous carbon (CMK-3) scaffold host 

exhibits the significantly enhanced dehydrogenation kinetics but meanwhile shows the 

serious loss of hydrogen capacity upon cycling, particularly in the first two cycles. Moreover, 

the observed dehydrogenation property is independent of the hydrogen back pressure. The 

combination analyses of XRD, FTIR, and NMR definitely detected the dominant Mg and B 

phases in the dehydrogenation products, suggesting the mainly individual desorption of 

MgH(sub2) and LiBH(sub4) in the confined 2LiBH(sub4)–MgH(sub2) system. This 

unfavorable change of the dehydrogenation reaction pathway would result in the poor 

reversibility, which is not expected for the combined hydride systems. These findings might 

provide renewed insight into the nanoconfinement effect on the hydrogen storage property for 

multiple phase combined systems. 


