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In our quest for using the rich chemistry potential of unsaturated triglycerides for the synthesis of new polymers we synthesized a number of interesting polymers that may have industrial applications. This talk will focus on unsaturated polyesters, polyurethanes and foamed plastics synthesized from soybean oil.
Unsaturated polyesters: Reaction of epoxidized soybean oil with monomethyl maleate, followed by maleinization of the produced hydroxyl groups, gave triglyceride isomers that have up to 8 maleate residues per triglyceride with molecular weights around 1600. When these were mixed with the reactive diluent, styrene, and free radically polymerized, rigid, load bearing thermosets, resembling commercial unsaturated polyesters were formed. 30 % Glass fiber reinforcement gave materials with a tensile strength of 85 MPa.
Polyuretanes: Allylic bromination of soybean oil followed by the displacement of the allylic bromide with AgNCO gave the first example of a plant oil based polyisocyanate. Reaction of this polyisocyanate with castor oil gave a polyurethane where both the isocyanate and the poliol are plant oil based. The product is an elastomer with excellent rebound characteristics.
Foamed Plastics: Reaction of epoxidized soybean oil with malonic acid gave a mixture of regioisomeric malonate half esters. The carboxyl ends of these molecules could either  continue polymerization with more epoxides or  decarboxylate. The competition depends on the temperature chosen. Decarboxylation produces  CO2 which acts as the foaming agent. At the correct temperature excellent, rigid, closed cell foams which are biodegradable in soil burial tests were obtained. Trials for their use in packaging are underway.
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