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Abstract

Project Code: TRG5680092

Project Title: Atomistic description of advanced functional materials and its properties

Investigator: Assoc. Prof. Dr. Sirichok Jungthawan, School of Physics, Institute of Science, Suranaree

University of Technology

E-mail Address: sirichok@sut.ac.th

Project Period: 2 Years 6 Months

The project aims to study the electronic properties, structural properties, and deformation behavior
of two dimensional materials based on first-principles calculations. The structural deformation of single-
layer boron nitride (BN), graphene, and silicene under different strain conditions (in the range of -0.2 to 0.2)
have been investigated using first-principles density functional theory. The information of lateral relaxation
under uniaxial strain can be extracted from the strain energy surface. The results provide key mechanical
properties of the membranes such as Poisson’s ratio, ultimate strength, and in-plane elastic stiffness.
Under pressurized blister test, the deformation behavior of the membrane is describe by using Hencky’s
solution. This solution provides the membrane profile and the relationship between the pressure and the
blister height that can directly estimate strain in the membrane. Materials with different Poisson's ratio and
in-plane elastic stiffness are suitable for different pressure range. At the same strain, graphene is suitable
for high pressure application whereas silicene is suitable for low pressure application. The relationship
between pressure or strain and diffusion properties of various gas molecules is subjected for further study

for renewable energy applications and hydrogen storage.

Keywords: Hencky’s solution, membrane, graphene, strain, pressure, gas separation
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