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 The atomic and molecular diffusions through the 

basal plane of graphene have been theoretically 

investigated using density functional theory. We studied 

an H atom, an O atom, and an OH molecule for 

penetrating atom/molecule and the graphene with Stone-

Wales (SW) defect for penetration surface. 

Functionalization of the SW defect widened the 

heptagonal area and deformed the graphene in basal 

direction as clearly shown in Figure 1. Penetration energy 

barriers were lowered by the functionalization of 

graphene defect. We systematically studied the 

functionalization effect on the penetration energy barriers 

according to the surface adatom/admolecules of H, O, and 

OH. Comparison to the experimental observations will be 

also presented.[1] 
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Figure 1. The atomic geometries of transition states for 

the penetration of OH molecule through the basal plane of 

graphene Stone-Wales defect by density functional theory 

calculations. [1] 
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