POLITECNICO DI TORINO
Repository ISTITUZIONALE

Electrocatalytic CO2 Reduction on CuZnAl-based Oxide Catalysts: Tuning of the H2/CO Ratio

Original

Electrocatalytic CO2 Reduction on CuZnAl-based Oxide Catalysts: Tuning of the H2/CO Ratio / GUZMAN MEDINA,
HILMAR DEL CARMEN; ROLDAN BELLO, Daniela; Sacco, Adriano; Castellino, Micaela; Fontana, Marco; Russo,
Nunzio; HERNANDEZ RIBULLEN, SIMELYS PRIS. - ELETTRONICO. - (2020). ((Intervento presentato al convegno 71st
Annual Meeting of the International Society of Electrochemistry tenutosi a Belgrade Online nel 30 August - 4 September
2020 Belgrade, Serbia.

Availability:
This version is available at: 11583/2966204 since: 2022-06-08T16:19:08Z

Publisher:
International Society of Electrochemisty

Published
DOI:

Terms of use:
openAccess

This article is made available under terms and conditions as specified in the corresponding bibliographic description in
the repository

Publisher copyright

(Article begins on next page)

29 September 2022



Electrocatalytic CO2 Reduction on CuZnAl-based Oxide Catalysts:
Tuning of the H./CO Ratio

Hilmar Guzman®®, Daniela Roldan?, Adriano Sacco®, Micaela Castellino?, Marco Fontana®, Nunzio
Russo?, Simelys Hernandez®"
@ CREST group, Department of applied science and technology (DISAT), Politecnico di Torino, C.so
Duca degli Abruzzi, 24, 10129, Turin, Italy.
b Center for Sustainable Future Technologies, IIT@Polito, Istituto Italiano di Tecnologia, Via Livorno,
60, 10144, Turin, Italy.
e-mail: hilmar.guzman@polito.it

Electrochemical Reduction of CO, (ER-CO>) is a very attractive alternative to tackle Global Warming®.
Cu-based materials have shown increased yields of hydrocarbon and oxygenate products, while its
selectivity towards CO is low?. Inspired by the thermocatalytic process, a traditional co-precipitation
method was employed to synthesize CuZnAl-based oxide catalysts with a mesoporous structure. This
CuZnAl catalyst was tested for the first time for the ER-CO; under ambient conditions. The chemical-
physical properties of the catalysts were studied by several characterization techniques (e.g. XRD, XPS,
BET, SEM, TEM) and electrochemical impedance spectroscopy at different applied-potentials to
understand the role of the modification of the catalyst components during operation in the final selectivity
and activity. Results revealed that by adding amphoteric metal oxides like ZnO and Al,O3 to the CuO-
based catalyst contributed to promote CO formation over H,. XPS measurements on the fresh samples
revealed that the ternary CuZnAl catalyst presented a lower percentage (5%) of Cu® + Cu** mixture on the
surface than the other catalysts, being mainly constituted by Cu*2. This material reached a Faradaic
efficiency towards syngas of almost 95% at -0.89 V vs RHE. Nevertheless, the highest production rate of
syngas was obtained at the most negative applied potential (~ 17 pmol h™* cm? at -1.14 V vs RHE).). A
tunable H»/CO ratio was achieved by applying different potentials, reaching lower values by increasing
applied negative potential (CO current density increased). In fact, a syngas with a Ho/CO ratio of ~ 2 was
obtained at -0.89 V vs RHE, which is a suitable raw material for further methanol synthesis®. The
enhanced performance for syngas production of the developed CuzZnAl catalyst is demonstrated to be
attributed to its surface properties (i.e. alkalinity and the oxidation state on the surface, its lowest
diffusional mass transfer resistance, its highest total pore volume and the lowest Cu crystals size among
the prepared catalysts.
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