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Abstract

Molecular parameters such as interchain/intrachain aggregation and individual chain
conformation affect the properties of conjugated polymers significantly. In this study, the
conformational change of regioregular poly(3-octylthiophene) (r~-P30T) is induced using
cyclohexane and hexane as poor solvents. When the extended rr-P30OT chain in
chlorobenzene transforms into coiled conformation in cyclohexane, the decrease of
conjugation length is comparable to the shortening of 6 to 9 thiophene units. In hexane, the
dense packing of thiophene units causes intrachain aggregation, resulting in the increase of
conjugation length. We also explore the photophysical properties of r-P30T aggregates in
different systems. Our results show that the non-emissive aggregates form in the early
stage of interchain association, resulting in the formation of three redshift peaks in
absorption spectrum. Further decrease of solvent quality forces dense packing of polymeric
segments within the aggregates, which in turn causes the formation of emissive
aggregates. The PL emission of this aggregate occurs at lower energy region compared to
that of the non-aggregated chains. The non-emissive and emissive aggregates exhibit
slightly different absorption bands. The amount and photophysical properties of aggregates
also depend on the preparing condition such as the initial solvent. In the last part of this
study, we prepare conjugated polymer nanoparticles (CPN) in water via reprecipitation
technique, involving the injection of polymer solution in organic solvents into an excess
amount of water. We demonstrate that water solubility of the initial solvent is a major factor
dictating mechanism of the CPN formation. The use of dichloromethane and

tetrahydrofuran as initial solvents provides the CPN with different sizes and properties.
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