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Quantum Chemical Study on the Influential Mechanism of H,O on NO

Heterogeneous Reduction Under Oxy-fuel Combustion

WANG Chuanhao! LI Shiyuan?
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Abstract In order to obtain the effect of HoO on NO heterogeneous reduction by biochar during
oxy-fuel combustion, based on density functional theory (DFT) and transition state theory (TST), a
Zigzag char model was selected to explore the mechanism of NO heterogeneous reduction. Geometric
optimizations were carried out at the B3LYP-D3/6-31G(d) level. Energies of optimized geometries
were calculated at the B3LYP-D3/def2-TZVP level. The results show that from the reaction path,
the presence of hydroxyl will change the original char structure and the distribution of the active
sites, thereby shortens the reaction process of Ny generation. From a thermodynamic point of
view, the presence of hydroxyl group reduces the energies barrier of rate-determining steps of NO
heterogeneous reaction from 192.66 kJ/mol to 102.446 kJ/mol. Based on the conventional transition
state theory, the reaction rate constants of the rate-determining steps of each path in the temperature
range of 600~1800 K are calculated. The kinetics study shows that the reaction rate constant of NO
heterogeneous reaction after the introduction of hydroxyl group is larger and the activation energy is
lower, which proves that the hydroxyl group promotes the reaction of NO heterogeneous reduction,
which also shows that HoO has a certain promotion effect on NO heterogeneous reduction.
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