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Abstract: The reduction of nitric oxide by carbon monoxide catalyzed by calcium oxide and the failure patterns of
catalytic activity caused by CO, were investigated by means of an experiment in high CaO/CO, environment
operated by fluidized bed reactor combined with density functional theory ( DFT) calculations with the generalized
gradient approximation. At 900 °C  the efficiency of NO reduction was enhanced by 18% due to the catalytic effect
of calcium oxide. NO reduction rate reduced to 23.4% from 97. 0% when the volume fraction of CO, increased
from 5% to 30% . With the increase of reaction time the catalytic effect of CaO on NO reduction by CO decreases.
Based on the density functional theory ( DFT) calculations with the generalized gradient approximation the
adsorption energy of CO, CO and NO on the active sites of CaO surface decreases with the order of CO,( —1.869
eV) >NO( -0.781 eV) >CO( —0.669 eV). With the increase of CO, volume fraction or reaction time the
amount of CO and NO adsorbed on CaO surface decreases. High volume fraction of CO, contributes to the failure of
CaO catalytic activity. The energy barrier ( 10.84 eV) of NO reduction by CO without CaO is higher than that ( 2. 06
eV) of NO reduction by CO on CaO surface. It is easier for CaO to catalyze NO reduction by CO.
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