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Reaction mechanism of nitric acid production from NOx by photochemical reaction
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(Gifu University)

SUMMARY

To remove nitric oxide (NO) in flue gas at low temperature, photochemical reaction using vacuum ultraviolet (VUV)
was examined at room temperature. The wavelength of VUV was 172 nm. NO was converted to N, NO,, and HNOs.
The products were controlled by the gas residence time. NO removal was increased in an increase of the gas residence
time, about 100% removal was attained at the gas flow rate of 1.0 L/min. At the flow rate of 5.0 L/min (short residence
time), removed NO was mostly converted to HNO3z and NO,. Contrary, the amount of HNO3; and NO, was a little at

long gas residence time though NO removal was high. Reaction mechanism of NO removal by VUV irradiation was

proposed.
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Fig. 3 NO removal of gas mixture by VUV irradiation.
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Fig. 2 Configuration of the photochemical reactor.

Table 1 Experimental condition.

Flow rate [L/min] -5
O; conc. [%] 8.0
Model gas
NO conc. [ppm] 600
Humidity [%] 7.0
Wave length [nm] 172
Lamp power [mW/cm?] 27
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Fig. 4 Material balance in NO/O2/H,O/Ar system.
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