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Fig. 1. Procedure for the effective treatment of commercially
procured PE to remove residual contaminants. GCMS
chromatogram of volatile organic compounds present in
commercial PE (red) and the absence of these compounds
after 50 h of heating at 70 °C (blue).

Fig. 3. Neurospora crassa after 4 weeks: (A) the control and (B)

treated with irradiated PE, which was unable to survive.
| |

A e Wil i

Project Number: 21A1055-015FP

Up-cycling Process Feasibility for Coupled Radiolytic
and Biochemical Conversion of Polyethylene

Gregory P. Horne (INL), Corey D. Pilgrim (INL), Julie R. Peller (Valparaiso University), Michael K. Watters (Valparaiso University), and
Stephen P. Mezyk (California State University Long Beach)

Background

There are currently no sustainable industrial scale processing routes for the
recovery and conversion of ‘low value’ plastics such as polyethylene (PE).

This research investigated the proof-of-concept of using gamma radiation to initiate
the chemical functionalization and depolymerization of PE in agueous solutions
(water and saltwater) followed by biochemical conversion to yield useful synthetic

The Science

Fig. 2. The INL Center for Radiation Chemistry Research high
dose gamma irradiator (A), within which PE was irradiated in
anaerobic aqueous solutions, and then analyzed by dark field
microscopy: non-irradiated PE (B), and an irradiated PE (C).
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Fig. 4. Zero change in kinetic reactivity of PE with Cl,”~as a
function of the concentration of PE in saltwater at ambient
temperature. Inset: Decay traces for Cl,*~at 340 nm for 21, 32,
and 52 mg L-" of PE in saltwater solution.
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Conclusions

Anaerobic conditions and saltwater are not practical conditions for gamma
radiation-induced chemical changes in PE for viable biochemical digestion by the
fungus Neurospora crassa.
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