SAND2022-10135C

J BEI lonic Liquids in Natural and Synthetic Polymers Upcycling

Hemant Choudhary’# (hchoudhary@Ibl.gov), Chang Dou,?? Zilong Wang, '3 John M. Gladden,'> Ning Sun,?3 Jay D. Keasling,':3

Blake A. Simmons, ' and Seema Singh'+4

JOint BiOEnergy |nStitUte Joint BioEnergy Institute, 2Advanced Biofuels and Bioproducts Process Demonstration Unit, and 3Biosicences and Engineering Division, Lawrence Berkeley National Laboratory;
4Department of Bioresource and Environmental Security, and °Department of Biomaterials and Biomanufacturing, Sandia National Laboratories

Abstract Results Conclusions
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polymers (such as polyolefins, polyesters, | : natural and synthetic polymers. Our study
polyamides) and recalcitrant  natural demonstrated that not only native-like lignin
polymers (for instance, lignin predominantly - 3 can be obtained after processing of
from pulp and paper industries) remains a holocellulosic fraction but also the generated
topic of discussion across the globe. In this i lignin can be converted into bio-accessible
regard, ionic liquids (ILs), also commonly o organic acids by careful and precise design
described as “designer solvents” have oAy i of ILs. Our results also emphasize that the
attracted much attention for recycling and o @s;ﬁ. e » use of biocompatible ILs can facilitate the
upcycling of these polymers. Based on the H{ii);» pii;/mﬁ - ” bioconversion of plastic mixtures. This study
ease of structural modifications to tune the = - demonstrates mere example of a potential
physicochemical properties of |ILs, we @o - - IL-based approach for the upcycling of both
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lignin into bio-accessible intermediates to aid ’ i e Hhno - the reaction pathways, catalytic sites, and
bioconversion. Lastly, we discuss an Units Linkages et szechenteaton environmental and economic impacts.
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