Block Copolymers of Bio-based Materials via. Reversible Addition Fragmentation Chain Transfer (RAFT) Ppolymerization  

[bookmark: _GoBack]Due to the diminishing supply and rapidly increasing prices of petroleum in today’s society, numerous solutions are being sought to replace petroleum based products , i.e. polymers and block copolymersor to increase the products’ longevity. One option our group is studying such potential solution is theo creation ofe a a biorenewable biobased option for substitute to the butadiene present in commercially available block copolymers that is to replace butadiene in styrene-butadiene-styrene (SBS) block copolymers.  that are used in many products and applications in industry, including the doping of asphalt to make it last longer. We make use of controlled radical polymerization (Reversible-Addition Fragmentation Chain Transfer Polymerization) of chemically modified Polymerizing modified soybean oil via RAFT polymerization is economical and safe compared to using butadiene and styrene to synthesize the block copolymers. This technique is able to create diblock and triblock copolymers, resulting in polymers that are predominantly non-crosslinked linear or lightly branched chains. These materials behave as elastomers/rubbers at room temperature but are susceptible to common processing techniques at elevated temperatures, making them suitable for a wide range of applications.. The RAFT polymerization method is much easier to perform and allows much more versatility than the most common polymerization technique today, anionic polymerization. When copolymerized with polystyrene to create thermoplastic elastomers, also via RAFT, the resulting polymers have unique properties in comparison to its petroleum based counterpart. Due to the high functionality of acrylated epoxidized soybean oil (AESO), which is made through the acrylation of epoxidized soybean oil (ESO), the polymers created from this material, called poly-acrylated epoxidized soybean oil (PAESO), are extremely branched, enhancing the interaction between the molecules and the phenolic groups in the asphalt binder. The binder is much more elastic and structured with polystyrene-PAESO block copolymers and provides an environmentally friendly, economical substitute to styrene-butadiene-styrene in asphalt modification. In this contribution, we will discuss the modification of soybean oil to form a suitable monomer for polymerization and the Reversible-Addition Fragmentation Chain Transfer Polymerization mechanism used to create our polymers. The benefits of our polymers when compared to their petroleum based counterparts will also be touched upon in this presentation.
