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Abstract: In response to the major national strategy of “carbon neutral” , developing the renewable secondary energy has
become an important measure in China. However, how to realize the efficient storage and conversion of hydrogen and electric
energy has been the bottleneck that restricts the large-scale application of secondary energy at present. The key is to find and
develop the suitable lightweight carrier materials. Most borohydrides are ionic coordination compounds containing covalent
bonds. They have high thermodynamics stability, ionic conductivity characteristics and are easy to undergo polymorphic
transformation. Especially, their high temperature ionic conductivity is close to that of conventional liquid electrolytes. Mo-
reover, due to the high content of hydrogen and hydrogen bonds, they can play multi-carrier roles in the storage and conver-
sion of secondary energy. This review summarizes the functional applications of borohydride in solid-state hydrogen storage,
hydrolytic hydrogen production, all-solid-state batteries and solar cells focousing on their preparation, microstructures and
performance improvement mechanisms, which aims at clarifying the key problems and possible solutions in energy storage
and conversion.
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Fig. 2 Schematic illustration of the synthesis of NaBH, nanodots on graphene (nano-NaBH,@ GNs) by mechanical force induced self-assembly strate-

gy (a), TEM image, grain size distribution, HRTEM image and AFM images of nano-NaBH,@ GNs (b~ g) ; comparison of hydrogen desorp-

tion thermodynamic and kinetic properties between nano-NaBH, @ GNs and micro-NaBH, : (h, i) P-C desorption isotherms at different tem-

peratures, (j) Vant Hoff fitted curves, (k) isothermal hydrogen desorption curves at 500 °C ; isothermal hydrogen desorption curves (1) and

JMA model fitting curves (m) for the nano-NaBH,@ GNs at differrent temperatures

[23]
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Fig.3 Mg(BH,),@ MgH, nanoparticles on graphene (Mg(BH,),/G): (a) schematic illustration of the synthesis process, (b, ¢) SEM ima-
ges, (d) TEM image; STEM (e) and HRTEM (f) images of Mg( BH,),@ MgH,( MBH@ MH-2) ; TEM image of Mg(BH, ),/G (g);

Elemental mapping of MBH@ MH-2 (h) [24]
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