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Abstract

Hydrogen adsorption and storage on nickel- activated, pure graphene and boron-doped graphene was
study using density functional theory simulations based on generalized gradient approximation
methods (DFT-GGA). It was found that the nickel atoms tend to clustering on the surface of pure
graphene due to the high cohesive energy of nickel compared to the energy of nickel binding to the
surface of pure graphene, which decrease the storage capacity of hydrogen. It was also found that the
storage capacity of seven hydrogen molecules on pure and activated graphene with a nickel atom is
equal to (10.2 wt.%) With an average binding energy (0.27 eV), and the storage capacity for the
same number of hydrogen molecules is (11.3 wt.%) With an average binding energy (0.22 eV), This
indicates that the adsorption process will take place at ambient conditions. The process of inoculating
graphene-doped boron and nickel activating is an effective strategy for improving the average
binding energies and the storage capacity of hydrogen molecules in the graphene nanostructures.
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1 2.210 1.58 3.20 1.05 1.28
2 2.211 3.77 4.02 0.059 0.55
3 2.220 3.72 4.71 0.096 0.40
4 2.210 2.87 3.57 0.090 0.32
5 2.212 4.12 4.45 0.081 0.27
6 2.221 3.05 4.04 0.078 0.24
7 2.223 3.92 3.00 0.090 0.22
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