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Catalysis at C2TN: From C1 
pollutants to new fuels sources

 The work comprise: i) The production of key value-added chemicals and fuels, such as hydrocarbons, methanol or syngas, using major

gaseous pollutants (e.g. CO2, CH4, N2O) as raw materials; ii) The development, preparation and characterization of nanostructured

intermetallic compounds containing the f-block elements (lanthanides, Th and U), metal borides, pnictides and chalcogenides with

specific functionalities and applications in environment and energy.

 The research involves mainly applied heterogeneous catalysis methodologies using copper or nickel as co-catalysts of the f-block

elements, either at atmospheric pressure or under high pressure conditions, and materials preparation using unusual approaches, such

as electrospinning and sol-gel variations. Other applications of those nanostructured compounds are planned, namely for generation

and storage of energy: i) application as thermoelectric materials; ii) hydrogen absorbers (important for the development of fuel cells).

 The work has a strong societal impact since it gives a great contribution to the reduction of major greenhouse gases, by the

management, treatment and recovery actions aiming the formation of high added value products, like fuels or fuel precursors, and the

development of alternative fuel production routes that contributes to alleviating global climate changes. This is an excellent way to

treat major gaseous pollutants with significant advantages over other technologies, as capture and storage of CO2. Therefore, it

contributes to the development of more clean and secure industrial processes, targeting high value products and using cheaper and

more accessible solutions.

 Future goals embrace the development of nanostructured f-block element based catalysts that can economical competitive when

compared to the present state of art used by the industry.

 Improve material proprieties

H2 Adsorption/Desorption studies

Electrical and heat transport properties

Valorization of gaseous 
pollutants (e.g. CO2)

Production of 
hydrocarbons, syngas and 
methanol

Product tuning using 
different oxidizing agents

Low temperature reactions

Green methodologies

Control of shape and size

 Intermetallic compounds with d and
f elements

Nanofibers to nanoparticles

Bimetallic oxides

Borides, chalcogenides
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