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Tailorable Ceramic Nanocomposites through Polymer Chemistry
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Dr Nicholas Bedford, Email | School of Chemical Engineering, UNSW 
Project Summary: 
Preceramic polymers provide unique ways to process otherwise cumbersome ceramic materials into interesting shapes and morphology at the nano, micro, and macro scale.  The use of polymeric precursors further enables new chemistries and synthetic pathway not achievable using traditional ceramic processing.  Yet the field is still in it infancy, and understanding how polymer chemistry and processing conditions influence the materials final structure and properties remains unknown.  This project, in collaboration with the US Air Force Research Laboratory, aims to fill this void in fundamental knowledge by using a suite of advanced in-situ synchrotron structural characterization tools to understand how structure and polymer chemistry influences properties.  The PhD project is funded through the Asian Office of Aerospace Development, where the student will be expected to participate in synchrotron experiments at the Advanced Photon Source and Cornell High-Energy Synchrotron Source in the US throughout the project.   
Key techniques: Structural characterization of polymeric materials, the final ceramic nanocomposite, and the transitional structure in between is critical for the success of this project.  As such, a prospective student should be eager to learn about various advanced characterization techniques, including X-ray absorption spectroscopy, small angle X-ray scattering, high-energy X-ray diffraction, and atomic force microscopy. 
Environment: The project will be undertaken with the Bedford Research Group in the School of Chemical Engineering which is part of the Particle and Catalysis Research Group 
For further information, please visit:
www.bedfordresearchgroup.com


 HYPERLINK "http://www.instagram.com/bedfordresearchgroup" www.instagram.com/bedfordresearchgroup
www.pcrg.unsw.edu.au
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