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Abstract
The extensive production of polyurethane foam material due to the high global demand from end-use industries is creating a correspondingly large quantity of industrial and post-consumer waste that is mainly disposed of in municipal landfills. The simultaneous fast-growing state-of-art polymers have led to the development of smart polymers that can degrade in response to environmental stimuli. Photo-catalytic technology has demonstrated the potential for a new generation of degradable polyurethane. Additionally, chemical recycling of polyurethane foam such as glycolysis has been developed to minimize plastic pollution. However, the current body of literature does not adequately address the effects of incorporating both recycled polyol and photo-protecting groups on the properties of polyurethane. This study is aimed to degrade polyurethane foam waste from automotive seat cushions through a glycolysis process to obtain the starting glycolysis polyol. Through polycondensation polymerization, o-nitrobenzyl compounds will be introduced into the starting glycolysis polyol followed by a step-growth polymerization with diisocyanate to form a polymer with photo cleavable points. The mechanical and thermal properties of the polymer will be determined in the absence of UV light, and on UV irradiation. The effects of incorporating both recycled polyol and photo-protecting groups on the properties of a photo-responsive polyurethane film will be analyzed.
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