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LLDPE Derived Porous Graphene Product Recycle/Reuse the KC

Upcycling plastic into advanced carbons, such as graphene and porous The physical and chemical properties of LLDPE-G is specifically tuned for The filtrate collected after Step 2 of graphenization was neutralized with
carbon, offers attractive options to manage waste streams by converting the supercapccfror Oppllcohon KHCO, and then dried to recover the mixture of KCl and K,CO, for reuse.

the plastic into carbon electrode materials for energy storage devices. The recovery rate of the salt mixture is up to 95%. The subsequent

Linear low-density polyethylene (LLDPE) is first bulk-oxidized with a facile graphene products have comparable qudalities compared to original
and scalable method and then carbonized and catalytically graphenized porous graphene.

INnto porous graphene materials. The LLDPE derived graphene (LLDPE-G)
has a specific surface area up to 1,800 m?/g and Raman I/l ratio of 0.85.
When used as electrode material for symmetric supercapacitor, LLDPE-G
possesses outstanding specific capacitance and excellent aredl
capacitance. Moreover, LLDPE-G exhibits exceptional cycling stability with
capacitance retention of 25.8% after 100,000 cycles. Last, but not least, e
potassium chloride (KCI) is recycled and reused over 3 cycles with material | .
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\._LLDPE-Graphene / fecrontow To be relevant for practical applications, the . Polyethylene materials are upcycled into porous graphene with a
Figure 1. Schematic illustration of synthesis procedure of upcycling LLDPE waste into graphene.! LLDPE-G was evaluated as a supercapacitor facile and scalable bulk stabilization/oxidation method followed by an
electrode in two-electrode symmetric cells inexpensive catalytic graphenization synthesis
Step 1: Stabilization/oxidation: Polyethylene is notoriously difficult fo : - '
U c|:D cle because it éecom oses inzr/o Iiyh’r ases at ~350 Z1/OO °C which using M H»0O, aqueous electrolyte with: an 2. The porous graphene has a BET surface area up fo 1,800 m*g™ and a
Eevyen’rs rocessing it at hi kl?er tem era?ure?’ro convert it intfo electrode areal mass loading up fo 200 mgem*. PE- hierarchical pore size disfribution.
r%o’rericlspWe odégress ’rhi? chollenpe oV Using an air-based. thermo derived graphene has comparable or even 3. The graphene demonstrates excellent electrochemical capacitive
oxida’rive. orocess, dlong with sglid sﬁrfoceg areq enhcmc,er which better electrochemical capacitive properties, properties as a supercapacitor electrode material, which outperforms
' ' / e e which  demonsfrates  both  high  areal the commercial porous carbon electrode
heats LLDPE to 290-310 °C to initiate oxidation and cross-linking of its alkyl ic | i : : . : N :
choins J 4 Sihoergfg'_‘gg'suesgiﬂgggcjggCﬁgrofs capacitance and high power density?. 4. The salt mixture (KCl and K,CO;) used in the process can be easily
| " “ recycled and reused for at least 3 cycles.
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Step 2: Catalytic graphenization: After the pre-treatment step, the mixture
of oxidized LLDPE, K,CO, and KClI was ball miled to create o Acknowledgement
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