Green degradable (co)polyacrylics: a kinetic Monte Carlo study
Kyann De Smit,* Yoshi W. Marien,! Kevin M. Van Geem,! Paul H.M. Van Steenberge,! Dagmar R. D’hooge??

'Laboratory for Chemical Technology 2Centre for Textile Science and Engineering
Technologiepark 125, 9052 Ghent, Belgium Technologiepark 70A, 9052 Ghent, Belgium
https://www.Ict.ugent.be https://www.ugent.be/ea/match/textiles
AlM STRATEGY
One of the major challenges for todays society is the management and handling of plastic waste. Two main solutions have been A matrix-based elementary step driven kinetic
put forward towards solving this issue: (i) recycling of the currently existing bulk polymers either through mechanical, thermal or Monte Carlo model
chemical treatments or (ii)) the development of degradable substitutes with the same properties as the conventional bulk witial reaction conditions Gllesie 0T Pys. Chem. 81, 2340-2361 1377
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degrade fl_rst, folloyved by fission at unsa_turated chain ends and fission at - The red log-MMD is the one after the copolymerization of MMA and 2-
head-to-tail bonds in saturated PMMA chains. _
methylene-1,3-dioxepane (MDO) (fyma 0=fvpo 0=0.5 and 343K). The blue log-
» Shift in log-MMD in the first 35% of degradation is mainly due to fission at MMD is the one at complete hydrolysis of the copolymer, meaning that every

mechanism. | S
*The grey zone between log(M) = 3 and log(M) = 3.3 gives an indication for

e The shift to lower molecular weight from 35% to 70% is less significant due the maximal chain length of MMA segments that can be biodegraded.

to the degradation of mainly unsaturated and saturated chains. | | o |
* Due to the huge difference In reactivity ratios of the system (MMA/MDO),

- The shift in log-MMD is very dependent on the polymerisation conditions the incorporation of MDO units Is limited, even at a monomer feed fraction of
and thus the initial chain length, concentration of defects, etc. 0.5. This results in longer MMA segments that are not biodegradable.
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