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Carbon dioxide is an abundant and inexpensive substrate to produce industrially important and 
valuable compounds, such as fuels or precursors for polymers and pharmaceuticals. Over the last 
few years significant knowledge has been acquired on the development of bismuth-based materials 
for the electrocatalytic reduction of CO2 to carbon monoxide and formate, based on metallic bismuth 
or its oxides and sulphides. [1-3] Additionally, metal-organic frameworks (MOFs) have gained 
attention due to their hybrid organic-inorganic structures, allowing for simultaneous tunability of their 
porosity and chemical behaviour, which may potentially lead to a broad range of applications. [4-6] 
In this work, we prove that, despite being poor candidates for electrochemical reactions due to their 
generally low electronic conductivity, MOFs can be used as precursors to form electrocatalytically 
active materials for CO2 reduction. In particular, we have investigated Bi-based MOFs forming 
porous coatings on glassy carbon substrates, which produce formate from CO2 in aqueous 
electrolyte with selectivity as high as 97% and current density as high as 10 mA cm-2. 

 

 

Schematic representation of CO2-to-formate conversion on a Bi-MOF electrode surface, displayed 
through a SEM image of an actual film. 

 
 
References: 
[1] J. Y. Lee, O. K. Farha, J. Roberts, K. A. Scheidt, S.B. T. Nguyen, J. T. Hupp, Chem. Soc. Rev. 38, 1450 
(2009) 
[2] Y. Cui, B. Li, H. He, W. Zhou, B. Chen, G. Qian, Acc. Chem. Res. 49, 483 (2016) 
[3] J. W. Maina, C. Pozo-Gonzalo, L. Kong, J. Schütz, M. Hill, L. F. Dumée, Mater. Horiz, 4, 345 (2017) 
[4] N. Han, Y. Wang, H. Yang, J. Deng, J. Wu, Y. Li, Y. Li, Nat. Commun. 9, 1320 (2018) 
[5] C. W. Lee, J. S. Hong, K. D. Yang, K. Jin, J. H. Lee, H.-Y. Ahn, H. Seo, N.-E. Sung, K. T. Nam, ACS Catal. 
8, 931 (2018) 
[6] Y. Zhang, F. Li, X. Zhang, T. Williams, C. D. Easton, A. M. Bond, J. Zhang, J. Mater. Chem. A 6, 474 (2018) 


