Enhancing Water Oxidation with RuO.,-Graphene Composites for
Economical Green Hydrogen Generation
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» From Figure 9, it shows that RuO,-Graphene composites have faster
electrocatalytic reaction kinetics when comparing pure RuO,
nanoparticle. Also, the slope values of the RuO,/Graphene composite is
lower than 24 mV/dec the other reports in the literature (RuO,: 54 mV/dec
& RuO2/Graphene: 30 mV/dec) (Journal of Materials Chemistry A,
9(28), 2021, 15506-15521)

Charge transfer resistance (Nyquist Plots)

Figure 1. The complete green hydrogen value chain — from renewable inputs
to final green products (Ref: Towards a green hydrogen roadmap for the UK -
summary report, Royal Soceity, Sept. 2024).
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Oxygen evolution reaction (OER) Figure 8. Nyquist plots of (a) RuO, and (b) RuO./graphene composite
Anode: H,0 — 1/20, + 2H" + 2¢’ Figure 6. SEM images at 200 um scale: (a,) carbon paper, b) RuO-coated electrodes, measured in 0.5 M aqueous H,SO, at open-circuit potential
In water electrolysis, the anode drives the Oxygen Evolution Reaction carbon paper, and (c) RuO./graphene composite coated carbon paper. (OCP).
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+ Limited scalability due to cost and stability issues anodes before a 1-hour stability test, where G(15%)-Ru0, exhibits the highest retained their activity with minimal loss, while pure RuO showed notable
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Objectives

‘Develop and evaluate RuO, and RuO,-graphene composite catalysts for
acidic water electrolysis — solvothermal technique.
Enhance catalytic activity while reducing the use of expensive RuOs,.
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