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Effect of Electrolyte on the Plastic Photoreforming Performance over BiVO,; Photoanode
(‘Nagoya University) OTakuya Sakurai,! Qian Wang'

Plastic photoreforming, a photocatalytic process that uses light to oxidize plastic waste into
valuable chemicals while simultaneously reducing water to produce hydrogen, is gaining
attention as a sustainable technology for plastic recycling. However, its practical application
requires the development of photocatalysts that can effectively and selectively convert plastic
into specific organic products. One key factor in this process is the influence of electrolytes on
the surface properties of photoelectrodes. In this study, we investigate the oxidation of ethylene
glycol (EG), a monomer of polyethylene terephthalate, over a BiVO4 photoanode in various
electrolytes, including carbonate, borate, phosphate, and sulfate. We found that using carbonate
as the electrolyte significantly enhances the photocurrent and induces a cathodic shift of onset
potential compared to other electrolytes (Fig. 1a). Furthermore, EG oxidation in carbonate
electrolyte achieves 58% Faradaic efficiency for formate production at 1.0 Vrug (Fig. 1b).
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Fig. 1 Performance of ethylene glycol oxidation using BiVOs photoanode in various
electrolytes (pH = 9.5). (a) Linear sweep voltammetry (b) Faradaic efficiency for formate
production.
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