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The reduction of CO2 is a domain of intense activity with the aim to use CO2 as a source of 

carbon for fuels or, more broadly, for commodity molecules. Efforts are thus made to develop 

selective catalysts for CO2 electroreduction reaction (CO2ERR). In that endeavour, molecular 

catalysts have an advantage which is the fine control of their structure and properties. Molecular 

catalysts are usually first studied as homogeneous catalysts to evaluate their activity however, 

to move toward applications, it is often better to design devices in which the molecular catalyst 

is heterogenized on electrode surface. Among the various strategies to immobilize molecular 

catalysts, chemical bonding to electrode conductive materials presents some advantages 

because of the robustness of the linkage. When the catalyst is a transition metal complex, the 

anchoring group has to be connected to the complex through the ligands, and an important 

question is thus raised on the influence of this function on the redox and on the catalytic 

properties of the complex.  

We illustrate this issue through an investigation of the effect of the chemical anchoring groups 

used to immobilize molecular catalysts on host materials for supported CO2 electroreduction.1 

For rhenium bipyridyl carbonyl complexes, we shown that if the bipyridine ligand is directly 

linked with an anchoring function, such as carboxylate, there is a drastic effect on the catalytic 

activity of the corresponding Re complex toward CO2ERR in solution. In that case, the reducing 

equivalents are mainly accumulated on the ligand and prevent the formation of Re(0) to interact 

with CO2. Alternatively, phenyl-carboxylate substituents on the bpy ligand preserves the 

catalytic activity of the Re complex. We present preliminary results with hybrid materials 

resulting from immobilization of such Re-molecular catalysts in layered double hydroxides 

(LDH, [M2+
1-xM

3+
x(OH)2][A

q-
x/q .nH2O])2 

and in layered simple hydroxides (LSH, 

[(M2+)2(OH)4-x][(A
m-)x/m .nH2O])3, their 

characterizations and their electro-

chemical properties towards supported 

catalytic CO2 ERR application. 

 

This work was supported by the ANR: CALHYCO2 ANR-19-CEO5-0015 Project and by Région 

Auvergne Rhône-Alpes (Pack Ambition International 2019). 

 

References 

(1) Guyot, M.; Lalloz, M.-N.; Aguirre-Araque; J. S., Rogez; G., Costentin, C.; Chardon-

Noblat, S. Inorg. Chem. 2022, 61, 40, 16072. 

(2) Taviot-Guého,C.; Prévot, V.; Forano, C.; Renaudin G.; Mousty, C.; Leroux, F. Adv. 

Funct. Mater., 2018, 28, 1703868. 

(3) Eyele-Mezui, S.; Vialat, P.; Higy, C.; Bourzami, R.; Leuvrey, C.; Parizel, N.; Turek, 

P.; Rabu, P.; Rogez, G.; Mousty C. J. Phys. Chem. C, 2015, 119, 13335. 

mailto:sylvie.chardon@univ-grenoble-alpes.fr

