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LASER ASSISTED TRANSFORMATION OF PHENOLIC AND BIOMASS PRECURSORS TO HIGH-QUALITY TURBOSTRATIC GRAPHENE-LIKE CARBONS FOR ENERGY STORAGE APPLICATIONS
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ABSTRACT 
Utilization of graphene-based active materials in energy storage electrochemical cells (supercapacitors, batteries) is constantly growing, despite the fact that synthesis of high-quality graphene in a consistent and environmentally friendly way is still elusive. Laser irradiation of suitable precursors is known to produce high-quality graphene materials [1], avoiding the high production costs and environmental impact and low product quality of conventional synthesis routes. In the present work, we propose a single-step method to produce high-quality turbostratic graphene-like powders from biomass (Corinthian raisins) and a phenol-based resin under ambient conditions utilizing a laser source used widely in the industrial sector (welding/marking lasers). In the first case, a representative example of carbohydrate biomass was successfully transformed to a graphene-like powder (BGRL) with one of the highest reported C/O ratios of ∼19 (in relation to similar studies) and an extremely low sheet resistance value of ∼10 Ω·sq−1 [2]. In the case of the resin precursor, instead of the high-cost kapton (Polyimide) precursor [1], an inexpensive phenol-based resin was selected for irradiation [3]. In this case, the first successful example of laser-assisted turbostratic graphene-like growth in powder form from a phenol-based resin (PGRL) was achieved. Unlike previous phenol-based laser-transformation studies [4-6], the transformation is possible without the need of the addition of a promoter compound prior to irradiation. The final product is highly conductive with sheet resistance of 40 Ohm sq-1, and has a specific surface area of 124 m2 g−1. Both of these graphene-like powders were investigated as electrode materials for supercapacitors. Testing of symmetric supercapacitor cells revealed an electrode gravimetric specific capacitance of 8-10 F g-1 and 11-16 F g-1 for BGRL and PGRL electrodes, respectively.
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