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Abstract 
Doped metal oxide nanomaterials have potential for a wide range of applications if dopant-induced characteristics can be exploited in an optimal manner. For many metal-oxide hosts, the variety of dopant and concentrations is still constrained, partly because of the difficulty in developing reaction kinetics that encourages dopant incorporation without phase transformation. Here, we have developed a series of CuV samples with varying cobalt(II) doping deploying a relatively simple solid state synthetic procedure. Among the samples, the 10% Co(II)-doped CuV (Co10%-CuV) exhibited excellent reactivity for both H2 evolution reaction (HER) and glycerol oxidation reaction (GOR) in an alkaline aqueous media (pH 14.0) during cathodic and anodic scans, respectively. During this dual-active catalysis, the surface-immobilized Co10%-CuV operates at exceptionally low overpotentials of 176 mV and 160 mV for HER and GOR, respectively, while achieving 10 mA cm2 current density. The detailed spectroscopic analysis revealed the formation of formate as the major product during GOR with a Faradaic efficiency of > 90%. Therefore, this Co10%-CuV can be included on either side of a two-electrode electrolyzer assembly to trigger a complete biomass-driven H2 production, establishing an ideal carbon-neutral energy harvest process.
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Figure 1: Schematic presentation showing GOR and HER activity of Co doped CuV
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