The Absence of Distinguishable Cation Identity Effects in Purified Electrolytes for Alkaline HER on Pt
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The electrolyte has a substantial effect on the reaction kinetics for the alkaline hydrogen evolution reaction (HER) on platinum, which has mostly been attributed to cation and pH effects.[1] To understand their origin, many in-situ and operando techniques now target the electrical double layer during electrocatalysis. However, we have recently shown that the electrolyte impurity content has a large effect on the alkaline HER current.[2] The variation in impurity levels when changing the cation/anion identity and concentration has rarely been accounted for in electrolyte studies. This could imply that our current understanding of electrolyte effects is convoluted with contamination effects. 

Here, we reevaluate the coupled (I) cation identity (II) cation concentration, and (III) pH effect on alkaline HER with explicit control of the contamination content. In contrast to previous studies, we do not observe a significant cation identity effect on alkaline HER in pH 11 and pH 13. Increasing the cation concentration at pH 11 enhances the HER activity equally for all cations, as would be expected based on Frumkin-Butler-Volmer kinetics. This promotional effect is diminished in pH 13. Our results indicate that the cation identity might not play as large a role in the HER kinetics as previously perceived, while reiterating the importance of unravelling coupled cation concentration & pH effects. 
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