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Development of innovative photochemical de-NOx at low temperature, no catalyst,
and no de-NOx agent

Kambara, Shinji
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We developed a photochemical reactor to convert NO to a water-soluble
substance by irradiating vacuum ultraviolet (VUV) light of 172 nm wavelength at room temperature,
without a catalyst or deNOx agent. The elementary reaction mechanism was elucidated in a
laboratory-scale photochemical reactor. Large flow rate photochemical deNOx experiments were also
conducted using actual exhaust gas from a waste incinerator. The deNOx rate of the scale-up system
was lower than that of the lab-scale reactor. This is because the high moisture concentration (about

30%) in the actual exhaust gas prevented ozone formation by VUV irradiation, making it difficult
for the NO oxidation reaction and HNO3 conversion reaction to proceed.
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No. Reaction A B Ea

1 H+ 0,=0+0H 5.10E+16  -0.82 16510
2 H:+ O=H+ OH 1.80E+10 1 8830
3 H,+ OH=H0+H 1.20E+09 13 3630
4 OH+OH=H:0+0 6.00E+08 13 0

5 0;+M=0+0+M 1.90E+11 05 95560
6 NO+O+M=NO+M 7.50E+19 -141 0

7 2INO; =2NO+ O, 1.60E+12 0 26123
8 HNO;=NO;+ OH 6.90E+17 0 10888
9 0:+M=0;+0+M 4 00E+14 0 11400
10 HNO+0O=NO+O0OH 1.00E+13 0 0
11 NO+03=NO:+02 1.20E+12 0 1400
12 HNOz;+ O =NOs; + OH 1.81E+07 0 0
13 NO;+ N=2NO 1.00E+12 0 0
14 NH+O=NO+H 9.20E+13 0 0
15 N+02=NO+0 6.40E+09 1 6280
16 NO+H=N;+ OH 3.30E+10 0 4729
17 HNO3;+H =NOz;+ OH 340E+12 15 3888
18  HNO;+ NO3;=HNO; + NO; 1.21E+09 0 0
19 NO+ HO;=HNOs 3.47E+12 0 -1361
20  N;Os+ H,O=HNOs+ HNOs 2.01E-21 0 0
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