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I. Abstract

Replacing petroleum-based polymers by alternative renewable, chemically modified, and cost-effective natural products will have a significant positive impact on the environment and the sustainable polymer industry. Plant oils are widely used as renewable nature materials to obtain new green low-molecular weight monomers suitable for synthesis of sustainable multifunctional polymers and composites with outstanding mechanical, thermal, and dielectric properties. These plant oil-based polymers and composites have similar performance to the petrochemical counterparts. Plant oils and lignin were chemical functionalized to synthesis aqueous- polyurethane dispersion with nanoscale morphology and excellent dispersion stability. The chemically modified plant oils were also utilized to fabricate bio-based norbornenyl-functionalized monomers suitable for ring-opening metathesis polymerization (ROMP) to create novel high temperature plant oil-based thermosets. The aqueous dispersions, polymer films, composites and thermosets were characterized using wide range of analytical techniques, such as, small amplitude rheometer, TEM, DSC, TGA, DMA, etc. This work is a part of global efforts to develop innovative technologies to transform these natural resources into novel monomers and polymers. Some of these technologies have already generated competitive industrial products with comparable properties to conventional petrochemical polymers. 
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