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4. Conclusion

In summary, the sequence followed by the adsorption energies
of all the investigated species in their most stable configuration is
C + O + H < OH + C < CH + O < CO + H < HCO < COH. The lowest en-
ergy state corresponds to the full dissociation product C + O + H,
and the highest energy state to COH. Both COH and HCO are
strongly endothermic with respect to the most stable CO + H coad-
sorption system. In contrast, the fully dissociated C + O + H coad-
sorption system as well as the two recombination products
CH + O and OH + C are exothermic with respect to the lowest en-
ergy configuration of the CO + H coadsorption system. Since the di-
rect CO dissociation is an exothermic process (�0.90 eV reaction
energy) and the formation energies for both COH and HCO are
strongly endothermic, along with the fact that both formation
energies are much higher than the direct dissociation barrier
(0.72 eV), it can be concluded that the hydrogen-assisted CO disso-
ciation route is thermodynamically unfavourable, and the direct
path is the only feasible mechanism to CO dissociation on Fe(310).
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