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Abstract: To clarify the interaction mechanism between syngas and nitrogen oxides (NO,), the
oxidation characteristics of typical coal-derived syngas doped with NO, at different pressures
(0.19, 1. 80 MPa) and initial mole fractions of NO, (0, 0.092 5%, 0.185%) were measured and
analyzed in a high-pressure flow reactor over a temperature range of 623 to 1 273 K. Simulations
were conducted using six previously published kinetic models, and the CRECK-2019 model was
updated based on experimental results and the latest calculated reaction rate constants. This
updated model was used for a detailed kinetic analysis, revealing key reactions in the oxidation
process of syngas/NO,. The experimental results show that increased pressure enhanced the low-

temperature oxidation of syngas as NO, doping increased. NO, doping had no significant effect on
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the low-temperature oxidation of syngas at 0. 19 MPa, whereas it promoted low-temperature
oxidation at 1. 80 MPa and inhibited oxidation at medium and high temperatures across different
pressures. The reaction H, + NO, = H+ HONO contributed significantly to the oxidation of
syngas/NOQO, at high pressure. Additionally, the reactions HNO+NO, =HONO+NO, HNO-+H
=NO-+H,, and HNO+ OH=NO-+ H,0 strongly influenced the generation of OH at medium
and high temperatures. This study can provide a theoretical foundation for the design and
pollutant emission control of syngas turbine.

Keywords: syngas; nitrogen oxides; high-pressure flow reactor; oxidation characteristic; kinetic
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Table 1 Experimental parameters of oxidation of coal-derived

syngas doped with NO,
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Fig. 1 Schematic of flow reactor experimental setup
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Fig. 2 Temperature profiles in entire experimental set-up

while the reactor located at 1 500 mm—2 120 mm
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R2 HO, +OH=H,0+0, [19]
R3 H+0O,+H=H,+0, [20]
R4 H+0, +H=0H+OH [20]
R5 H+0,+0=0H+O0, [20]
R6 H+0, +OH=H,0+0, [20]
R7 HOCO—+ 0, =CO, +HO, [21]
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