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Nanoconfinement of LiBH; in poly (methyl methacrylate)—co—butyl
methacrylate (PMMA—co—BM), denoted as nanoconfined LiBH,—PMMA—co—BM, is
proposed for reversible hydrogen storage. Due to the hydrophobic property and higher
free volume in the polymer matrix for H, permeability of PMMA-co—BM,
deterioration of LiBH, by oxygen and humidity in ambient conditions is avoided after
nanoconfinement in PMMA-co—BM. The onset dehydrogenation temperature
nanoconfined LiBH;~PMMA-co—BM is reduced to ~ 80 °C (AT=210 and 170 °C
compared with milled LiBH; and nanoconfined LiBH,; in carbon aerogel,
respectively). Moreover, significantly faster dehydrogenation Kinetics are observed
by using PMMA—co—BM as a host for LiBH4 nanoconfinement, for example,
nanoconfined LiBH,~PMMA-—co—BM requires only 2 h 30 min (T=120 °C under
vacuum) to release 5.96 wt.% H, with respect to LiBH, content, while milled LiBH,4
releases no hydrogen at the same temperature and pressure condition. Besides, it
should be remarked that nanoconfined LiBH,—PMMA—co—BM can be
rehydrogenated at the mildest condition (140 °C under 50 bar H, for 12 h) among

those reported for modified LiBH, in the previous literatures. Interaction between



LiBH, and the ester group of PMMA-—co—BM yields incomplete reversibility of the

system, and should be avoided in the future development of this system.
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