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Fig. 2 Concentration distribution of toluene at pipeline section and its cross section
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Fig. 3 Factors affecting the removal efficiency of toluene by OH radical
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Numerical simulation study on toluene removal by O,/-OH radical shower in
flue gas
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Abstract The removal of toluene by O,/-OH radical shower in flue gas was simulated numerically using
Fluent software coupled with chemical reaction mechanism. The removal efficiency of toluene in the different
cylindrical pipe was obtained by simulating the average toluene concentration on different sections of the
cylindrical pipe with the circular surface as the incident surface. The removal of toluene by O,/-OH was
simulated under different operating conditions such as temperature, jet velocity, gas composition and free radical
ratio, and the key factors affecting the removal efficiency of toluene by O,/-OH were analyzed. The results
showed that the removal efficiency was greatly improved by increasing the temperature, and the free radical,
water and oxygen proportion, jet velocity had certain effects on the removal efficiency of toluene. Due to the
longer activity cycle of O, radical in complex flue system, O, has a higher toluene removal efficiency than -OH,
with an advantage of about 4%. When the ratio of O; and OH was 20%, the removal efficiency was about 5%
higher than that of other ratios, indicating that there was a certain synergistic effect between -OH and
O, radicals. This study can provide reference for optimizing the removal and purification technology of toluene
containing incineration waste gas.

Keywords -OH radical; ozone O,; reaction mechansim; methylbenzene; Fluent simulation
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