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Abstract 

In the near future, renewable energy sources are anticipated to be the key players in providing 
sustainable energy for the growing global energy demand and limited fossil energy resources. 
The increased interest in the use of organic charge-transport materials in organic photovoltaics 
(OPVs) stems from its potential for low-cost solar energy conversion. Our approach targets 
materials that self-assemble in the shape of columnar Discotic Liquid Crystals (DLCs). DLCs 
have been exploited in opto-electronic devices for their advantageous properties including long-
range self-assembly, self-healing, ease of processing, solubility in a variety of organic solvents, 
and high charge-carrier mobilities along the stacking axis. We have successfully synthesized and 
characterized a series of novel discotic liquid crystals (DLCs) having a 
quinoxalinophenanthrophenazine (TQPP) core. Their synthesis, characterization, photophysical 
properties, and mesophase behavior are discussed. Furthermore, films formed of TQPP organic 
molecule combined with butylamine-modified graphene sheets (GSs) showed a photoelectrical 
response higher than those prepared with neat molecule and GSs/TQPP blend, respectively. In 
addition, we report the stacking of pyrene-based compounds as evidenced by X-ray structure 
analysis.  
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