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Abstract: Conducting polymer (CP)-2D S tructure ; Property
material nanocomposites draw attention -l
due to their enhanced physical,
morphological and electrical properties
which make them ideal candidates for
organic electronics such as sensors,
photovoltaic cells and energy storage
materials. However, the origin of self-
organization and self-alignment of CPs on
the 2D surface is not known at molecular
level that limit their electronic applications. R
To understand the general rules for self-organization and self-alignment such as the
presence of any directional preference of conducting polymers on the 2D materials such
as graphene, graphene oxide and Mxene; first principle methods and molecular dynamics
simulation studies were performed to determine general principles for the interaction of
CPs including donor-acceptor conducting copolymers. To establish the principles of the
self-organization on 2D materials, common CPs was selected from the experimental
literature and structural optimizations were performed by using accurate first principle
methods. The main parameters for the band gap engineering of donor and acceptor
structures determined. We obtained wide range of differences for self-organization of
different chains on the 2D surfaces. We showed that the origin of these structures is the
ability of some CPs to position their electron rich aromatic centers with respect to the
graphene carbons precisely. Due to this physical substrate effect, 2D materials can also
improve the planarity and bond length alternation of CPs, which can lead to the
optoelectronic performance improvement. These rules will help experimental
researchers to tailor CP architecture which can result in the enhanced properties such
as crystalline domains with high conductivity at the 2D-material interface.
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