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Morphology control of conducting polymer nanostructures in the emulsion polymerization
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Conducting polymer nanostructures with specific morphology were successfully synthesized using a simple emulsion polymerization procedure without hard templates or any special device (such as electrochemical cell). Chemical oxidative polymerization of monomers was performed in the presence of cetyl trimethylammonium bromide or sodium dodecyl sulfate as surfactants. Hydrochloric acid was used as dopant, and a solution of potassium peroxydisulfate was used as initiator. In the case of micellar nucleation, the micelles had a significant role (as soft template) on the final shape of particles. By using CTAB instead of SDS, fibrillar morphology of polymer particles was obtained. Besides the surfactant type, reaction parameters including feeding strategy and reaction temperature resulted in products with specific morphologies. In the case of micellar nucleation, by decreasing reaction temperature from 40 ○C down to 0 ○C, the morphology of resulted particles changed from spherical to fibrillar.  Moreover, by using semibatch feeding system, nanostructured polymers with uniform morphology and relatively high conductivity were obtained whereas by using batch procedure, the morphology of resulted polymer particles became un-uniform with lower conductivity.
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