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Development and Characterization of Metal-Chitosan

Composites as Sustainable Alternative Materials
by Sihe Zhang
(Chemical Engineering and Materials Science, Kettering University)

Synthetic plastics and polyelectrolyte membranes, while essential in many
industrial applications, pose significant environmental challenges due to their
non-biodegradability and dependence on petroleum-based resources. This project
seeks to address these issues by developing metal-chitosan composites in the
form of membranes and thin films, offering sustainable alternatives. Chitosan was

selected as a start of the matrix material for its economic viability, abundance, and
biodegradability. However, its practical use is limited by poor mechanical strength,
brittleness, and high-water sensitivity. To overcome these limitations, various metal
ions (Zn**, Cu?*", Ca*, etc.) and gold (Au) nanoparticles were incorporated into
chitosan hydrogels to enhance tensile strength, toughness, stability, and beyond.
The resulting composites were characterized using techniques such as DMA, SEM,
and DSC to evaluate their mechanical, thermal, and other properties.

The Talk will also briefly discuss previous work on alternative fuel production via
CO hydrogenation and upgrading reactions, as well as continuous flow technology.
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