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Investigation of chemical reaction in aqueous solution on water treatment using DC corona discharge
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This study investigates the characteristics of acetic acid decomposition on a negative DC corona discharge
over water. 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
O3~ 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 | 0;+0OH — 0, +HO, 70 L/mols

2 | 0+HO, —HO,+0; 2.8 x10° L/mols
3 | 03+H,0, > H,0 +20, 6.5 x 10~ L/mols
4 | 0;+OH—HO,+0, 1.1 x 10° L/mols
5 10540, 2 0,+0; 1.6 % 10° L/mols
6 | O;+HO,— OH+20, 1.0 x 10* L/mol/s
7 | H0,+0,” = OH+0,+O0H " 0.13 L/mols

8 | H0,+ OH— H,0 + HO, 2.7 x 10’ L/mols
9 | OH+HO, = H,0+0, 7.5 x 10° L/mol's
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OH+0; — 0;+O0OH
OH+0; — 0, +HO,
OH + OH — H,0,

OH +HO, — H,0 + 0,
OH+0, —OH +0,

OH + HO; — H,0, + 0,
HO,+0, — HO, +0,
HO, + HO, — H,0, + 0,
HO; + HOy — H,0, +20,
HO;+0, — OH +20,
HO; — OH + 0,

H,0—H" +0H
H'+0OH — H,0

HO, > H' +0,~

H +0, —HO,

HO; »H' +0;

H' +0,  — HO;
H,0,+OH — H,0 +HO,
H,O +HO, — H,0,+OH
CH;COOH + OH — 0.4(COOH), + Byproduct
(COOH), + OH — Byproduct

2.5 % 10° L/mol/s
6.0 % 10° L/mol/s
5.5 x 10° L/mols
7.1 % 10° L/imols
1.0 x 10" L/mols
5.0 x 10’ L/mols
9.7 x 10" L/mols
8.6 % 10° L/mol/s
5.0 x 10’ L/mols
1.0 x 10" L/mols
1.4 x10° 1/s

2.6 x10° 1/s

1.3 x 10" Limols
32 %10° 1/s

2.0 x10" L/mols
3.7 x10* 1/s

5.2 x 10" Limols
5.0 % 10° L/mol/s
5.7 x 10" L/mols
8.5 x 107 L/mols
7.7 % 10° L/imol/s
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[2] M. Sabo et al., International Journal of Mass Spectrometry, Vol. 293, p. 23-27, 2010



