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Problem 
statement 

Task: 

• Hexagonal graphene is a 
conductor, and graphene 
with semiconductor 
properties is required for 
use in electronics. Some 
polymorphs of graphene 
can probably be 
semiconductors. Therefore, 
it is necessary to search for 
new stable graphene 
polymorphs with such 
properties. 
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Graphene layers of four main structural modifications: (a) L6, (b) L4–8, 
(c) L3–12, and (d) L4–6–12 [1]. 

[1] Belenkov E A and Kochengin A E 2015 Phys. Solid State 57 2126 



Solution 
method  
 
 
Graphene 
polymorphs 
 

• Package: Quantum ESPRESSO 

• Method: Density Functional Theory (DFT) 

•  Generalized Gradient Approximation (GGA) 
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Conclusions 
   Thus, in the course of research by the 

DFT-GGA method, the structure, 
electronic properties, and energy 
characteristics of twelve polymorphic 
graphene forms were calculated. The 
dependence of the sublimation energy of 
graphene layers on the degree of distortion 
of their structure is established in 
comparison with the structure of 
hexagonal graphene. Two graphene 
polymorphs were found, both of which 
should have semiconductor properties and 
sufficient stability to exist stably under 
normal conditions.    
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Figure 2. The dependency graph of the 

sublimation energy (Esub) of graphene 

polymorphs on the deformation parameter 

(Def). 
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