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Recent advances in conductive properties of PEDOT: PSS
FAN Qiao', YANG Rui',ZHANG Kai*, LIU Yufei',HE Min"?,YU Jie"*
(1. School of Materials and Metallurgy , Guizhou University , Guiyang 550025, China;
2. National Engineering Research Center for Composite Modified Polymer Materials, Guiyang 550014, China)

Abstract : The basic properties of poly(3, 4-ethylenedioxythiophene):poly(styrene sulfonate) (PEDOT:PSS) were introduced,
including its molecular structure, physical properties (conductivity, transparency), and mechanical properties (flexibility). The limit-
ing factors affecting its conductivity, such as component ratios, crystallinity, phase separation, dopants, preparation processes, and
environmental factors, were briefly discussed. The research progress on regulating conductive properties via PSS modification was
also reviewed, covering methods including doping, acid treatment, organic solvent treatment, ionic liquid treatment, and block copo-
lymerization. Additionally, the common issues with existing modification methods were analyzed, including the complexity of
dopant regulation, environmental and stability concerns with acid treatment, the high cost of ionic liquid processes and the consider-
able difficulty in designing block copolymer molecules. It is proposed that balancing the insulating properties and dispersibility of
PSS is the core challenge in enhancing PEDOT:PSS conductivity, and the future research should focus on innovative molecular engi-
neering (e.g., synthesis of functional PSS derivatives) and efficient preparation processes (e.g., electric field-assisted deposition) to
overcome current limitations, thereby promoting the high-performance applications of PEDOT:PSS in flexible electronics, bioelec-
tronics, and other fields.

Keywords : poly(3, 4-ethylenedioxythiophene): poly(styrene sulfonate) (PEDOT:PSS) ; conductivity ; PSS modification ;

molecular engineering ; flexible electronic devices
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Fig. 1 Schematic of molecular structure and synthesis of PEDOT: PSS
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