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RESEARCH INTEREST

Characterization of polymer morphology, crystal structure, crystallization and transitions in main chain thermotropic semi-rigid homo- and co-polymer liquid crystal polymers (LCPs), flexible backbone polyesters, aromatic polyimides, polyamides, polyanhydrides, etc. Transmission electron microscopy (TEM) and electron diffraction (ED) are the primary characterization techniques, accompanied by a broad range of other techniques such as WAXD, AFM, DSC, LM, FTIR, and SEM.
Simultaneous polymerization-crystallization in thin films, from the monomer melt or solution, of condensation polymer single crystals has been used in the research. The obtained lamellar crystals, ca. 100 Å, are ideal for ED characterization of the crystal structures. Solution polymerized whiskers have permitted ready determination of ED zone patterns not available by tilting the lamellar single crystals. The use of a hot stage in the TEM has permitted characterization of the transition behavior of LCPs.

AFM has been creatively used in the characterizations of industrial polymer products, including surface analysis, defects identification, force modulus measurements, processing condition analysis, phase separation and dispersion in multi-compositional polymer systems such as impact copolymer (ICP), high impact polystyrene (HIPS), soft thermal polyolefins (soft TPO), blends of polyolefins, etc.  
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