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In the current scenario, hydrogen represents one advantageous alternative to fossil fuels due to its unique properties.[1] Green H2 production relies on the electrolytic water splitting, but its application is limited by the low energy conversion and high costs associated to noble metal electrodes. Over the last few years, several studies have shown that cobalt coordination compounds and bioinorganic catalysts decrease the overpotential associated to H2 evolution.[2,3] We therefore obtained cobalt-substituted myoglobin and neuroglobin, by replacing heme b with Co(III)-protoporphyrin IX. Both cobalt-globins were characterized with a combination of spectroscopic (electronic absorption, MCD and Resonance Raman) and electrochemical (cyclic voltammetry, square wave voltammetry and chronoamperometry) techniques. The latter were used to analyze the Co(III)/Co(II) redox behavior and the electrocatalytic activity towards dihydrogen evolution from aqueous protons. Upon adsorption onto pyrolytic graphite electrode, both cobalt-globins induce a significant lowering of the overpotential for H2 evolution and an increase in the intensity of the corresponding electrocatalytic peak. Moreover, the electrocatalytic activity is affected by protein acid-base equilibria and different axial ligands, providing useful hints about the catalytic mechanism of H2 evolution.[4]
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