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ABSTRACT: Thermoset polyurethanes (PUs) are challenging to recycle due to their crosslinked network struc-
tures. This talk presents catalyst-enabled recycling strategies for thermoset PUs based on dynamic carbamate 
exchange chemistry, spanning fundamental mechanistic studies of catalysis to the development of scalable 
reprocessing approaches that generate recycled materials in commercially relevant formats. We first investi-
gated the mechanisms of externally added catalysts and catalysts inherently present in PU synthesis and corre-
lated their catalytic activity with reprocessing PU foams into compact PU films. Building on this chemistry, we 
developed two different reprocessing methods to create recycled PU materials that better align with existing 
market demands: (1) foam-to-foam reprocessing to achieve circular recycling of soft PU foams, and (2) reactive 
blending of rigid PU foam with thermoplastic PUs to create elastomeric materials with enhanced reprocessabili-
ty. Together, this talk highlights recent advances and future opportunities for advancing PU circularity through 
catalyst and process design.


