NIVERSITAT pe

ARCELONA

UC'C'.

igtc

Institut de Quimica Teorica
i Computacional

Tyndall

, , ational Institute
Computational Materials

Science Laboratory

University College Cork, Ireland
Colaiste na hOllscoile Corcaigh

Tuning Activity of Transition Metal Carbides by Surface
Metal Alloying: Case of Study of CO, Capture

Marti Lopez,* Luke Boderick,? John Carey,? Francesc Vifes,! Michael Nolan,? Francesc Illas?

! Departament de Ciencia de Materials i Quimica Fisica & Institut de Quimica Teorica i Computacional (IQTCUB), Universitat de Barcelona, 08028 Barcelona, Spain.
2Tyndall National Institute, University College Cork, Lee Malting Complex, Dyke Parade, Cork, Ireland.

CO, is one of the main actors in the greenhouse effect and its removal from the atmosphere is becoming an urgent need. Recently, it has been
theoretically predicted that transition metal carbides (TMC) are able to capture, store and activate CO,.! To further improve the capacity of
adsorption of these materials atomic knowledge of the CO, adsorption is essential. In the present work, we explore the effect of doping the TiC

surface by Cr, Hf, Mo, Nb, Ta, V, W, Zr.
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Relaxed structure of the most favorable adsorption case.
The CO, remain activated on the surface, its geometry is:
Carbon — Carbon distance around 1.48 — 1.50 A, Oxygen —
Carbon distance elongated until 1.28 — 1.30 A. Oxygen —
Carbon — Oxygen angle reduced from 180° to 126 - 129°.
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Adsorption/desorption rates can be obtined
throw the Transition State Theory (TST) and
the partition functions of the free and the

adsorbed CO, molecule.

transition metals.

The adsorption energy of TiC can be enhanced by doping the surface with early

This adsorption process can be categorized as an Lewis acid-base reaction, from
that the charge transfer affects strongly the adsorption properties. A big charge
transfer is indicative of a strong adsorption.
* TiC can be easily tuned to obtain the desired properties.
* The CO, can be used after the adsorption for some other utilities, CO, Capture and
N Usage (CCU) such methanol obtention through its hydrogenation.?
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