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Simulation Study on Porous Graphene Helium Permeation

ZHANG Xiao, LIU Zhao—xian, MENG Dong—hui, REN Guo—hua, WANG Li—-na, YAN Rong—xin
(Beijing Institute of Spacecrafi Environment Engineering, Beijing 100094, China )

Abstract: There are characteristics of easy adjustment of permeability and good stability for porous graphene membrane that
can realize a controllable nano-permeable component as materials of standard leak in vacuum leak. In this paper, MD simulation
is used to simulate the helium permeation of single —layer porous graphene, and the helium permeation parameters of porous
graphene in different directions and different forms are obtained. The simulation result shows that the number of defective carbon
rings and the helium permeation rate of graphene defects can be approximately linear along the zigzag direction and the diagonal
direction, and the slopes are approximately equal. The helium permeation rate of graphene with different graphene shapes is
similar when the number of missing carbon rings in monolayer porous graphene is small, and the permeation increment is obtained
by calculating and simulating the barrier reduction when the number of missing carbon rings is large. This conclusion proves the
controllability of porous graphene as materials of standard leak, which has guiding significance for permeation experiments.
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