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Microplastics have recently become a major environmental issue due to the widespread use
and durability of synthetic polymers. The plastic debris occurs in the environment worldwide,
even in the drinking water in both tap water and bottled water. Existing approaches for
handling waste plastic materials are thermal, catalytic, mechanical, chemical, ozonation and
photo-oxidative degradation [1]; very few studies showed that photocatalysis could be viable
for polymer degradation. In fact, photocatalysis is a light-mediated redox process, wherein
nanostructured semiconductors (ex. ZnO) excited with appropriate light energy lead to the
creation of exciton pairs, which react with surrounding water to produce highly reactive
species like superoxides (e05) and hydroxyl radicals (¢OH) that can effectively oxidize organic
species including polymers.

This thesis propose to study both in macro-scale with cm scale Si substrate covered by ZnO
nanorods and in microfluidic system with integrated ZnO nanostructures obtained by in situ
grown. Fourier-transform infrared (FTIR) or Raman spectroscopy will be used to characterize
the residual microplastics in water. Both optical microscopy and SEM could be used to show
the microplastic morphology evolution during photodegradation.
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