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Abstract

Polymers are one of the most used materials in our modern society. However, the currently employed polymer
environmental degradation testing standards are slow and provide limited information to inform material design.
Furthermore, most of the employed international polymer degradation standards address biotic degradation (i.e.,
biodegradation) and disregard abiotic degradation (i.e., photodegradation, mechanical degradation and
hydrolysis). In this work, we show that assessing for both abiotic (i.e., photodegradation and hydrolysis) and
biotic degradation provides a much more representative and quantitative understanding of polymer fate in the
environment. In addition, we show that dissolved organic carbon derived due polymers abiotic degradation is
bioavailable for microbial utilization. This work was conducted on a suite of commercial and new lab-synthesized
polymers to get an understanding of how controlling chemical composition influences material fate to inform
design principles. Finally, this work shows the need to improve our polymers degradation testing methods to
meet our material sustainability goals.
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