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Adsorption of Acrylic Acid on Molybdenum Carbide

Ricardo Rodrigues de Oliveira Juniora) and Alexandre Braga da Rochaa)
a)  Instituto de Química, Universidade Federal do Rio de Janeiro, Brasil Molybdenum carbide (orthorhombic phase) has presented a performance in hydrogenation
and decomposition of carbonyl and unsaturated compounds [1-3]. These studies have some important applications as formation of some hydrocarbons compounds for industrial chemistry [3]. The mechanisms study for decomposition and hydrogenation can optimize the activity and elucidate the final reaction products. The acrylic acid is a model for this kind of reactions. The aim of this work is to understand the adsorptions pathways for acrylic acid. We are performing DFT calculation with PBE exchange-correlation functional, combined with periodic boundary condition, plane waves basis set and ultra-soft pseudo-potentials. Adsorption energies for acrylic acid are reported. Thermodynamics analysis is based on this formula:
∆𝐸= 𝐸𝑀2𝐶+𝐴𝐴− (𝐸𝑀2𝐶+ 𝑁𝐴𝐴)	(1)
Where 𝐸𝑀2𝐶+𝐴𝐴is the energy for acrylic acid on carbide surface,  2𝐶is the energy for
carbide and 𝐴𝐴the energy for each acrylic acid.
Previous results shows that the adsorptions pathways with hydroxyl hydrogen dissociation

are more favorable than non-dissociation ones. The most stable structures are reported in figure 1:


Figure 1 - Most stable structures. Grey atoms are Mo, yellow atoms are C, blue atoms are H and red atoms are O.
The structure on the left (TOP configuration) presented – 74 kcal/mol for adsorption energy and the structure on the right, – 97 kcal/mol (bridge configuration).
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