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Abstract: It is of great significance to investigate the non-catalytic reduction of nitrogen oxides (NO,)
regarding its emission control. The non-catalytic reduction behavior of nitrogen oxides was investigated in

a high-temperature fixed-bed reactor under the conditions of reaction temperature (800-1400 “C), gas con-

s BEA: 2023-12-18

ELTE : JEPRAG LS L1 (XDA29050100)

EE R W T (1999—), 55, -1k, FEENFNO, WHBITE . E-mail: 499077574@qq.com,

BIEMEE: B F1973—), 5, #0821t FENFIEILRERMRRH AL & U BF5E . E-mail: jiaguangxin@nuc.edu.cn,



384 b R e o A RBRRAO 2024 455 3 1)

ditions Vot Vi, =3:1-1:3), the volume ration reducing gas concentration (Vyo: Voo =1:1-1:6, and
residence time (2.7-7.2 s), and kinetic simulations were carried out by using Chemkin software. It is
shown that the reduction rate of NO increases with increasing temperature in the temperature range from
800 to 1 400 °C, especially from 1 300 to 1 400 °C. Increasing the usage of reducing gas is favorable to
increase the reduction rate of NO, and prolonging the residence time of the reducing gas can also enhance
the reduction rate of NO; by comparing the NO reduction reactions of CO and H, respectively, it can be
seen that the reduction ability of H, is stronger than that of CO. Increasing the concentration of H, in the
gas mixture helps to increase the NO reduction rate. Comparison of the reduction effects of CO and H,
respective gas and the mixed gas of CO and H, by kinetic calculations reveals that there is a synergistic
effect on NO reduction between CO and H,, and the mixed gas can enhance the NO reduction rate by
about 6%. The reaction pathways for NO reduction by CO and H, are determined by kinetic analysis of
the elementary reactions of the NO reduction process. It is demonstrated that the reason for the greater
reduction capacity of H, than CO is due to the high rates of all the elementary reactions in which it is

involved. After further pathway analysis, the key reaction step in the synergistic reduction of NO by CO

and H, lies in the generation of HONO as intermediate product.
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Fig. 1 Schematic diagram of the experimental setup
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Fig. 3 Effect of residence time on the NO reduction rate (V:
V=11, Vot Veor n,=1:3)
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