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The development of efficient electrochemical devices necessitates a comprehensive
understanding of how polymer structure influences their performance. In this study, we
investigated the impact of ethylene glycol side chains on the volumetric capacitance of pgBTTT, a
regiochemistry-driven organic electrochemical transistor1. Inspired by prior research on polymer
design and mixed conductors2, we synthesized a series of pgBTTT polymers with varying
percentages of hydrophilic, ethylene glycol side chains, ranging from 50% to 100%. Our findings
revealed a positive correlation between the percentage of ethylene glycol side chains and the
volumetric capacitance of the polymers, except at 90% side chain content.

Building upon these findings, we further explored the potential of blending as a method for
enhancing the volumetric capacitance of the polymers3. Two distinct blending approaches were
employed: pgBTTT with pBTTT (OR)2, and pgBTTT with pgBTTT-OEG-OR. The volumetric
capacitance of the blend with pBTTT (OR)2 was found to increase in accordance with the trend
established by the varying side chain percentages. However, the blend with pgBTTT-OEG-OR
demonstrated a consistent volumetric capacitance across the same ratios4, with both blends
exhibiting lower volumetric capacitance than copolymers, except at a 90% ethylene glycol side
chain ratio.

Additionally, we examined the effect of film thickness on the kinetics of doping and dedoping5. We
discovered a direct relationship, with increased thickness leading to longer doping and dedoping
times. This observation holds potential for future investigations into the interplay between side
chain modifications and doping kinetics.

Our study provides valuable insights into the manipulation of polymer structure for improved
electrochemical performance, serving as a foundation for the design of high-performing organic
electrochemical transistors and mixed conductors. 
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