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Numerical analysis for reactive oxygen species on decomposition of acetic acid
in water using DC corona discharge
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OH radicals are generated in the liquid by corona-discharge irradiation.
However, the chemical reaction process in the liquid is currently unavailable in detail. Therefore,
in this study we investigated the characteristics of acetic acid decomposition on a negative DC
corona discharge and analyzed the reaction process by simulating a chemical reaction in the liquid.
The results of experiment and simulation show the same trend on time variation of acetic acid
concentration. Therefore, the simulation model that considers the supply of ozone, hydrogen peroxide
and 03- can confirm the change in acetic acid concentration. Our results indicate that negative
ions such as 03- can be used for water treatment by DC corona discharge.
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No.| Reaction Rate coefficient
1 [03+0OH -0, +HO, 70 Linol/s
2 | 03+HO; - HO,+0; 2.8 ><10° Limol/s
3 | O3+ H0; — H0 +20, 6.5 ><10°° L/mol/s
4 | O3+ OH = HO,+ 0, 1.1 > 10° Limolis
5 | 0340, - 0,+0; 1.6 ><10° L/molis
6 | O3+HO, — OH+20, 1.0 < 10* Limolis
7 | HO,+0, - OH+O,+OH 0.13 L/mol/s
8 H,0, + OH - H,O + HO, 2.7 %10 Limolis
9 [ OH+HO, - H,0+0, 7.5 > 10° L/mol/s
10 | OH+0; - O3+ OH 25 >10° Limol/s
11 | OH+0; - O, +HO, 6.0 < 10° L/mol/s
12 | OH+OH - H0, 5.5 > 10° L/mol/s
13 | OH+HO; » H,0+ 0, 7.1 >10° Limol/s
14 | OH+0, - OH +0;, 1.0 %10 L/mol/s
15 | OH+HO;3 - H0; + O 5.0 =< 10° L/mol/s
16 | HO,+0, - HO, +O, 9.7 =10’ L/mol/s
17 | HOz + HO; - Hy0, + O, 8.6 > 10° L/mol/s
18 | HO3+HO5 - Hx0z +20; 5.0 =< 10° L/mol/s
19 | HO3+0, - OH +20, 1.0 <10 L/molis
20 | HO; - OH+0O, 1.4 =<10° 1s
21 | H,0 - H +OH 2.6 <10° Us
22 |H +OH - H,0 1.3 %<10™ L/molis
23 | HO, - H +0; 32x10° Us
24 |H +0, - HO, 2.0 x10™ L/mol/s
25| HO; = H +0s 37 x10* Us
26| H +0; - HOs 5.2 % 10" L/nol/s
27 | H0,+OH - H,0+HO, 5.0 =< 10° L/mol/s
28 | H,0+HO, - H,0,+OH 5.7 ><10* L/mol/s
29 | CHyCOOH + OH —. 0.4(COOH), + Byproduct| 8.5 > 10’ Limolis
30 | (COOH), + OH - Byproduct 7.7 =<10° Limol/s
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