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Abstract: A dual-functional catalyst with CaO as the substrate and Mn as the dopant metal was
constructed using density functional theory (DFT). The adsorption behaviors of NO, CO and
carbon reduction reactant (CO,) were studied, alongside the reaction mechanisms for denitration
and carbon reduction. Results show that CO and NO adsorb on the CaO surface through weak
and strong chemical adsorption, respectively, with Mn doping enhancing adsorption for both.
The Mn-doped CaO catalysts also exhibit excellent CO, adsorption properties, making them
effective decarbonization carriers. The rate-determining step for the CO-SCR reaction is the
dissociation of NO, with Mn doping lowering its energy barrier by approximately 0. 27 eV. As
temperature increases, the free energy barrier of the rate-determining step reaction over the Mn—
CaO catalyst gradually rises, while the absolute value of the free energy change for the CO,
adsorption reaction gradually decreases, demonstrating the catalyst's superior low temperature
denitration and decarbonization performance. This study offers new insights for developing dual-
functional catalysts for simultaneous denitration and carbon reduction.

Key words: denitration and decarbonization; catalytic—adsorption; CO-SCR; Mn-modified;
first principle
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