
 

  Materials Science: An Indian Journal 

Volume 19 | Issue 5 

 

 
ISSN (PRINT): 0974-7486 18th International Conference on Emerging Materials and Nanotechnology 

Webinar- August 31-September 01, 2020 

 

Emerging Materials and Nanotechnology 2020: Effective methods to improve 

electrical conductivity and Seebeck coefficient of thermoelectric PEDOT: PSS 

films 

Jianwei Xu  

 

Institute of Materials Research and Engineering (IMRE), the Agency for Science, Technology and 

Research (A*STAR), Singapore 

 

Abstract  

Thermoelectric energy conversion that converts waste heat into electricity has attracted much attention as a potential 

clean energy technology. The performance of thermoelectric materials is determined by the dimensionless figure of 

merit (ZT), which is equal to σS2T/κ where the κ is the thermal conductivity, the S is the Seebeck coefficient and the 

σ is the electrical conductivity. The σS2 stands the power factor. Even though a low k and a high-PF are needed to 

reach high ZT values, the conflicting relationship between the S and the σlimits the further modulation of ZT of 

thermoelectric materials. Conducting polymers are promising to be the next generation of thermoelectric materials. 

They have intrinsically low κ and potentially high σ, cost-effectiveness, large area processing and facile synthesis. 

Conductive polymers have been widely investigated as thermoelectric materials. Among the polymer TE materials 

studied, poly(3,4-ethylenedioxythiophene):poly(styrenesulfonate) (PEDOT:PSS), is particularly of interest. It is 

thermally stable, water processable and can be highly electrically conductive upon post-treatment. It was reported that 

the σ of PEDOT:PSS films can be greatly enhanced by various post-treatment methods to increase the charge carrier 

concentration. However, this high doping level results in a small S value because of the extra charge carrier and hence 

appropriate methods that enhance the S value are required. Moreover, earlier studies have already shown that the 

power factor could be improved by regulating the redox level through electrochemical or chemical methods 

optimizing thermoelectric properties through the control of charge carrier concentration. On the other hand, chemicals 

used in the enhancement of thermoelectric properties are mostly toxic, and its large-scale use should be avoided 

because of safety and environmental issues. This work will report several chemicals to tune the oxidation level of 

PEDOT: PSS films and enhance their electrical conductivity, Seebeck coefficient and environmental stability. 
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