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Abstract:

Donor-acceptor (D-A) conjugated polymers are widely studied as electroactive materials due to their tunable electronic structure, narrow band gaps, and efficient charge transport arising from intramolecular push-pull interactions. However, conventional linear architectures often suffer from limited interchain coupling and restricted ion diffusion, which can impede redox accessibility and overall electrochemical performance [1]. 

In this work, D-A conjugated materials are designed to form quasi-three-dimensional (quasi-3D) architectures, in which enhanced intermolecular connectivity and structural openness are expected to facilitate improved charge transport pathways and electrolyte penetration. Special attention is given to triazine-based building units, which introduce rigid, electron-deficient nodes that promote multidimensional organization and stable electroactive frameworks [2]. 

The electrochemical properties are investigated using cyclic voltammetry to evaluate redox behavior, reversibility, and charge storage characteristics, while in situ spectroelectrochemical (UV-Vis-NIR) studies provide insight into electronic transitions during doping-dedoping processes. These techniques enable direct correlation between molecular structure and electrochromic response, including polaron/bipolaron formation [3].

Building on recent advances in D-A electrochromic systems, which exhibit strong optical modulation and fast switching, this study aims to determine whether quasi-3D architectures offer measurable advantages over planar analogues in terms of ion transport, redox activity, and switching performance. Overall, this work provides insights into the structure-property relationships governing dimensionality in conjugated systems to identify advanced materials for electrochromic and electrochemical energy storage applications.
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