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This project was funded by the United States Department of Energy, National Energy
Technology Laboratory, in part, through a site support contract. Neither the United States
Government nor any agency thereof, nor any of their employees, nor the support
contractor, nor any of their employees, makes any warranty, express or implied, or assumes
any legal liability or responsibility for the accuracy, completeness, or usefulness of any
information, apparatus, product, or process disclosed, or represents that its use would not
infringe privately owned rights. Reference herein to any specific commercial product,
process, or service by frade name, trademark, manufacturer, or otherwise does not
necessarily constitute or imply its endorsement, recommendation, or favoring by the United
States Government or any agency thereof. The views and opinions of authors expressed
herein do not necessarily state or reflect those of the United States Government or any
agency thereof.
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production in 2019, by type.
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Various Electrochemical Storage Devices
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High-quality graphite for Porous graphene for

battery application supercapacitor application
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Catalytic Graphitization
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Resource Management (in review). 9518-9527.

Stabilization occurs from thermal oxidation and formation of cyclized ladder
structures which are more stable at high temperatures than original alkyl chain.
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How Do We Do Stabilization in Bulk?
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Pre-treating between 290-330 °C stabilizes PE for high
temperature processing under N,.
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PE-Derived Graphite vs. Natural Graphite
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PE-derived graphite has comparable battery
performance compared to natural graphite.
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PE-Derived Graphene 1,800 175 8.47 95.8
Commercial SOTAYP-50F 1,760 150 7.33 88.5

S. DEPARTMENT OF

NERGY




Table of Contents N Eﬁg&%hYlAL

TE TECHNOLOGY
LABORATORY

1. Background

2. Experimental
1. Method of Polyethylene Upcycling
2. Graphene and Graphite
3. Energy Storage Applications

3. Conclusion




Conclusion N=|MTONAL
TL TECHNOLOGY
LABORATORY

Plastic Waste

3@
[l

Graphite or Graphene

Bege
aEBEa
End of Service Life
Carbon Recovery

U.S. DEPARTMENT OF

Polyethylene is converted into high quality graphite
or graphene with a facile and scalable bulk
stabilization/oxidation method followed by
catalytic graphenization or graphitization synthesis.

The advanced carbon materials demonstrate
excellent performance as battery or
supercapacitor electrodes.

The elecirode is compared to conventional
materials, which has comparable or outperforming
performances.
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