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INTRODUCTION 

 
The economic conversion of CO2 into more 

reduced species such as alcohols or hydrocarbons would: 
create CO2 neutral fuels, generate feedstocks for industrial 
chemicals and store electricity from renewable sources 
such as solar cells or wind turbines. Almost all metals 
have the ability to catalyze the electrochemical reduction 
of carbon dioxide at room temperatures, however, most 
do so with low current efficiencies or high overpotentials, 
when producing carbon-based fuels that are 
conventionally made from petroleum [1].  

 
EXPERIMENTAL METHODS 

We studied several polycrystalline transition 
metals: Au, Ag, Zn, Cu, Pt, Fe, and Ni for CO2 
electroreduction with a custom-made electrochemical cell, 
designed with a high surface area- to-volume ratio for 
enhanced sensitivity for liquid products.  Constant 
potential experiments were conducted for an hour, with 
multiple repeats, across various potentials.  Gas products 
were detected with a gas chromatograph at regular 
intervals during the experiment.  Liquid products were 
detected via 1H Nuclear Magnetic Resonance at the end of 
the tests.   

 
RESULTS AND CONCLUSION 

 
Hydrogen, carbon monoxide, formate, methane 

and ethylene were the major gas products formed on the 
surfaces, which is consistent with previous studies. The 
minor products included a range of alcohols, aldehydes, 
ketones, esters and hydrocarbons, some which have not 
been detected previously in literature.  This presentation 
discusses trends in the metals selectivity and activity to 
CO2 electroreduction based on proposed mechanisms 
[2,3].  Our data suggest that CO binding energies 
correlate with activity  
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