15th Zsigmondy Colloquium of the German Colloid Society

Formation of conducting polymer by plasmon induced photopolymerization
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The plasmonic properties of nanoparticles can be used to strongly enhance photoexcitation
reactions of molecules at the surface of the nanoparticles. This opens new pathways for the
fabrication of complex nanostructured materials. A special interest is in the combination of
conducting polymers with metallic nanoparticles.
We investigate the mechanism of the formation of polypyrrole at the interface between single
plasmonic gold nanoparticles and TiO2 upon illumination (Fig. 1). We evaluate the dependencies of
the oxidative polymerization and the properties of the resulting material on the plasmonic
properties of the gold nanoparticles and the dopants for the polypyrrole by using UV-Vis-NIR
spectroscopy, scanning electron microscopy (SEM) and photocurrent measurements. The results
shine light into a field of research in which contradictory conceptions were made [1-3]. Our
findings emphasize the importance of the light irradiation and the presence of n-type
semiconductors like TiO2.
In the next step, the knowledge of the plasmon induced photopolymerization can be transferred
from single particle level to nanoparticle lines – leading to a promising and scalable bottom-up
method for the fabrication of functional materials with a resolution of a few nanometers.

Figure 1. Schematic representation of the plasmon induced photopolymerization of pyrrole (left) and SEM
images of obtained structures (right). The core-shell-structures of the gold nanoparticle and polymer are
clearly visible.
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