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The first part of my talk will focus on the development of functional nanocomposites
with metal nanoparticles (MNPs) immobilized on conducting polymer (CP) surfaces.
Despite recent advances in fabricating MNPs, it is extremely desirable to have a
universal synthetic platform, which allows delicate control over the size, morphology
and structure of MNPs, so that application potentials of such nanocomposites can be
fully realized. Our synthetic platform is capable of tuning nanostructured metals in
terms of their sizes, structures and morphologies. Due to synergetic properties
pertaining to CP and MNP, our nanocomposites exhibit unique catalytic and
plasmonic properties that are superior than commercial modules.
Despite recent progress in improving power conversion efficiency, the most critical
issue in improving the PCE remains the structure and properties of the donor-acceptor
(D- A) interface which dominates how electron transport from one side to the other.
Modulation of interfacial structure and properties is considered one ofthe most critical
issues in achieving OPV with high PCE. In our lab, we have been developing
synthesis and characterization of conjugated oligomers with slight variation in the
functional end group that will render tunable electronic structure and optical
properties. We will present results in which we adopt these self-assemblies as
interfacial layer to modulate OPV devices. Incorporation of oligothiophene interfacial
layer results in a significant increase in the PCE, surpassing any other interfacial
materials.
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