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Abstract

This paper focuses on the piezoelectric properties of zigzag graphene nanoribbons with hydrogen selective modifications by
first-principles calculations. The structures of hydrogen modified graphene nanoribbons are optimized and the calculated hydrogen
binding energies indicate that these structures are very stable. Owing to the hydrogen atom selective adsorption, the adjacent carbon
atoms have different charge states and breaking inversion symmetries of nonpiezoelectric graphene. So, the positive charge centers
and the negative charge centers of the hexatomic carbon ring in these structures separate from each other under uniaxial tensile strain,
inducing the macroscopical electric polarization. Furthermore, the gradient of strain induced dipole moment density is related to ribbon
width, i.e., the wider the ribbon, the better the piezoelectric property is. Besides, the dipole moment density of hydrogen selective
modified graphene nanoribbons without strain could be controlled by changing the edge modification configuration of hydrogen atoms

effectually.
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