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8.30-9.00

Registration
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Modelling crystalline phase transitions in poly(3-alkylthiophenes)

Mosé Casalegno, Antonino Famulari, Guido Raos, Stefano Valdo Meille

Dipartimento di Chimica, Materiali e Ingegneria Chimica ”Giulio Natta”, Politecnico di Milano

The ways polymers respond reorganizing structurally, or else recrystallize, because of thermal or pressure
treatments, or irradiation, or electrical stimulation, etc., are of basic interest. Except in very rare cases, it is
however impossible to follow experimentally these transitions, except for slow processes, or more
generally, for selected features. On the other hand, complete structural models are accessible only for the
initial and final structures. Organic polymers for optoelectronics applications represent an extreme case in
the above scenario because they normally organize poorly in the solid state. It is consequently difficult even
to devise sensible initial and final models for structural transitions.' This depends on key features of their
molecular structure, which, is characterized by a m-conjugated main chain, essential for charge transport,
and relatively long alkyl side chains, that make these materials processable. In transitions involving such
molecules, the new structures evolve by a negotiation involving the different main chain and side chain
properties, leading in some instances to microphase-segregated structures.

We will report on poly(3-alkylthiophenes) (P3ATs), because on one hand they are a simple but fully
representative family of conjugated polymers. On the other hand, they have been extensively studied for
decades.” Atomistic molecular dynamics (MD) simulations of experimentally observed transitions of various
P3ATs, from selected ordered states to more disordered structures, which, under appropriate
circumstances can be followed continuously. The study has been made possible by the development of a
force-field adapted for P3ATs,®> and by the identification of selected reliable starting models.>> The
molecular assemblies resulting from the simulation process display substantial reorganization, leading to
development of dislocations and of stacking defects of various kind, in part frozen in upon cooling the
models. The observed, plausibly entropy driven, transitions will be discussed in the context of polymer
phase transition modeling.
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