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Abstract
In the present work, we report the results of  ab initio quantum mechanical techniques to the study of 

BN-doped graphene sheets and their corresponding bulk structures. The simulation of mono-, bi-, and 

tri-graphene layer(s) doped by BN as well as the corresponding bulk structures, is here explored. The 

structural, energetic, elastic and piezoelectric properties of these sheets in addition to the corresponding 

bulk structures are computed and analyzed. Both direct and converse - coupled with elastic compliance 

- piezoelectricity are computed and interpreted in terms of electronic and nuclear contributions. All the 

calculations are performed using the CRYSTAL14 program [1]. Graphene in its metallic or semi-metallic 

state is not intrinsically piezoelectric due to its centrosymmetric crystal structure. Here, we show that 

merely by substituting some C-C pairs by B-N one, graphene can act as a piezoelectric material. We 

find that at certain concentration of BN, graphene sheets can acquire piezoelectric coefficient that is 

nearly 16 times larger than the well-known piezoelectric quartz or 4 times larger than that of 2D h-BN. 

Piezoelectricity is a macroscopic property,  so the corresponding bulk structures are also considered. 

The obtained piezoelectric coefficients have the same order of magnitude as that for 2D structures, al-

though both graphite and BN bulk structures are non-piezoelectric materials.
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