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BACKGROUND

Hydrogen remains a promising energy source and the development of efficient technologies for hydrogen
storage and conversion is important. Mechanistically, suitable electrocatalysts are required to achieve a
high hydrogen generation rate as the hydrogen evolution reaction (HER) involves multiple electron-
transfer steps. Thus far, platinum based materials supported on carbon exhibit the best electrocatalytic
performance for HER in acidic conditions - the best conditions for HER. However, commercial applications
are hindered by the high cost and low availability of such materials.

A variety of materials based on transition metals have been developed that show apparent HER

electrocatalytic activities. However, such catalysts corrode in acid electrolytes. Carbon-based materials (such

as graphene, CNT, and amorphous carbon) have also been explored as viable catalysts for HER and do not corrode in

acid solutions. However, the activity of such compounds is substantially lower than that of platinum.

TECHNOLOGY DESCRIPTION

Hydrogen evolution reaction catalysts that are made up of ruthenium ions incorporated into graphitic
carbon nitride/reduced graphene oxide hybrids form a composite that results in electron redistribution and
dramatic enhancement of HER performance relative to carbon nitride, carbon nitride/graphene oxide, and

Ru-carbon nitride.

These electrocatalysts require an overpotential of only =80 mV to reach a current density of 10 mAcm™, a

Tafel slope of 55 mV dec™", and an exchange current density of 0.462 mA cm™2

This performance is similar to Platinum/Carbon with an even lower energy barrier for hydrogen evolution.

Details are in the caption following the image

APPLICATIONS

Clean hydrogen production by electrolysis

Hydrogen evolution reaction under acidic conditions

ADVANTAGES

Cheaper than platinum based electrodes
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More durable than transition metal electrodes

More efficient than other carbon based electrodes with a lower activation energy
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