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 In this lecture, I'll describe our efforts to enable the storage of intermittent but renewable 

electricity from solar and wind in liquid fuels. We are developing new homogeneous catalyst 
design concepts for the electrocatalytic oxidation of alcohols and reduction of ketones in an effort 
to establish the feasibility of electrochemical energy conversion strategies employing versatile 
ketone/alcohol redox couples. We describe the reactivity of highly active transfer-hydrogenation 
catalysts as electrocatalysts.1-4 These systems provide energy-efficient pathways for reversible 
electro-hydrogenation of ketones or dehydrogenation reactions of alcohols. We have developed 
new tandem catalytic strategies for the electrocatalytic reduction of acetone to isopropanol,4 an 
attractive liquid organic hydrogen carrier. The selective electrocatalytic reduction of acetone was 
enabled by two advances: the development and electrochemical characterization of modestly 
hydridic and acid-stable metal hydrides derived from Ir and Fe cyclopentadienone complexes, 
and the discovery that cobaltocenium can function as an electrochemical mediator that selectively 
generates that metal hydride under electroreductive conditions in tandem electrocatalytic cycles. 
The role of cobaltocenium is critical, as the reductive protonation of cobaltocenium with mild acids 
generates (C5H5)CoI(C5H6), which functions as an electrocatalytic hydride mediator analogous to 
that of NADH cofactors.  
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