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Abstract

The development of green, efficient, and low-cost denitrification technologies is of great signifi-
cance for controlling combustion-generated nitrogen oxides (NOx) in China. In this study, a high-
temperature combustion reaction experimental platform was established to experimentally inves-
tigate the synergistic reduction behavior of nitric oxide (NO) using pyrolysis gas derived from wood
chips in combination with ammonia (NH;). The results demonstrate that, when pyrolysis gas is used
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as the sole reducing agent, both reaction temperature and excess air coefficient are key factors in-
fluencing NO reduction; elevated temperatures and lower excess air coefficients are more favorable
toward NO reduction. When combining wood chip pyrolysis gas with NH;, the promoting effect of
NH; on NO reduction becomes more pronounced at excess air coefficients in the range of 0.2~0.6.
The optimal operating conditions for the combined reduction process are identified as: reaction
temperature of 1200°C, excess air coefficient of 0~0.2, and an ammonia-to-nitrogen molar ratio of
0.67, under which an NO reduction efficiency of 90.39%~94.45% can be achieved. This study pro-
vides a reference for the development of novel denitrification technologies.
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Figure 1. High-temperature tubular reactor experimental system
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Figure 2. Effects of temperature on the NO reduction characteristics of pyrolysis gas derived from wood chips
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Figure 3. Effects of excess air ratio on NO reduction characteristics of pyrolysis gas derived from wood chips
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Figure 4. Effects of molar ratio of reducing agents in pyrolysis gas to NO on the NO reduction characteristics
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Figure 5. The promotion effects of NH3 on NO reduction under different molar ratios of reducing agents in pyrolysis gas to NO
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