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Abstract 

As society and the economy progress, the demand for renewable energy sources is on the 
rise. Thermoelectric materials have garnered significant attention for their ability to directly 
convert abundant waste heat into electrical energy. Among these materials, poly(3,4-
ethylenedioxy-thiophene): poly(styrenesulfonate) (PEDOT:PSS) stands out as a promising 
candidate for future energy harvesting applications. However, PEDOT:PSS faces challenges 
such as low conductivity (less than 1 S cm-1) and a Seebeck coefficient that is roughly an order 
of magnitude lower than inorganic counterparts, resulting in a lower ZT value. Given the 
interdependence of Seebeck coefficient and conductivity, treatments, especially energy 
filtering, are necessary to enhance the Seebeck coefficient without significantly affecting 
electrical conductivity. Therefore, the primary goal of this thesis is to develop highly 
conductive PEDOT:PSS with a high Seebeck coefficient, achieved through the application of 
the energy filtering method. This will be explored through approaches involving inorganic 
ferroelectric nanoparticle composites, treatment with zwitterion molecules, and post-
treatment with aromatic compounds. 
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