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Abstract— Effect of pH on ozone oxidation and peroxone AOP(Advanced Oxidation Process) process was analyzed and the
optimal efficiency for both processes was obtained at pH 7.5. In case of ozone oxidation process, the efficiencies of color,
CODwi» and BODs removal were measured to 93%, 70% and 89% at a reaction time of 50 min(ozone dosage of 111.67mg/ {).
When reaction time increased to 90 min(ozone dosage of 201mg/ £ ), the efficiencies of color, CODwy, and BODs removal were
increased by 3~5 %, indicating that the increment of removal efficiency was insignificant considering longer reaction time.
Similarly, the ozone/H,O, ratio was optimized to 0.5 for peroxone AOP process. Removal efficiencies of color, CODw, and
BODs were measured 95%, 81% and 94% at a reaction time of 50 min(ozone dosage of 111.67mg/ {). When reaction time
increased to 90min(ozone dosage of 201mg/ ), the removal efficiency of color, CODw,, and BOD:s increased slightly by 1~5%.
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Table 1. Comparison of oxidation potentials

Oxidation Relative
Oxidant potential oxidation
(Volt) power
Fluorine 3.03 223
Hydroxy radical 2.80 2.06
Ozone 2.07 1.52
Hydrogen peroxide 1.77 1.30
Perhydroxyl radical 1.70 1.25
Chlorine dioxide 1.57 1.15
Chlorine 1.36 1.00
Oxygen 1.20 0.88
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Table 2. Water quality of mixed dyeing waste water effluent
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Fig. 1. Ozone oxidation process.

Item pH Color COD BOD T-N T-P SS
Unit - C.U. mg/ { mg/ ¢ mg/ { mg/ { mg/ {
Effluent quality 7.5 352 56 13 32 0.09 36
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Table 3. Experimental condition of ozone oxidation and
peroxone AOP
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Fig. 2. Diagram of peroxone AOP.
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Process Condition
- Ozone generator capacity : 2.68g/hr
Ozone
dati - pH range : 6 - 9
oxidation
- Ozone dosage : 0 ~ 200 mg/L
- Ozone generator capacity : 2.68g/hr
Peroxone - pH range : 6 - 9
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Fig. 3. Effect of pH on color in ozone oxidation process.
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Table 5. Influence of pH
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on removal characteristic in ozone oxidation process
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Table 6. Influence of pH

on removal characteristic in peroxone AOP process

pH

pH 6

pH 7.5

pH 9

Ttem

Time

Ozone
conc.

Color

COD

BOD

T-N

T-P

SS
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COD

BOD
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T-P

SS
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BOD
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Effluent
quality

0

298.00

49.32
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28.43
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28.00
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49.32

1432

2843
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28.00
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2843
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28.00

Removal
characteristic
of Peroxone
AOP by pH
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Table 7. Influence of ozone/H:O» ratio on removal characteristic in peroxone AOP

Ratio Ozone/H;0; ratio 0.25 Ozone/H,0; ratio 0.5 Ozone/H,0, ratio 0.75
Tem  |Time (C)(Z)z:e Color COD BOD TN TP SS |Color COD BOD TN TP SS [Color COD BOD TN TP ss
Unit min mg/L | CU mgL mgL mgL mgL mgL| CU mgL mgL mgL mgL mgL| CU mgL mgL mgL mgL mgL
Effluent
quality 0 0 ]298.00 4932 1432 2843 2.14 28.00]298.00 4932 1432 2843 2.14 28.001298.00 49.32 1432 2843 2.14 28.00
1223 |242.02 45.12 1838 2413 224 13.00]236.87 3920 18.47 2888 2.16 13.00]22555 57.92 19.10 2453 2.08 12.00
2 447 |21794 3852 1626 2628 226 12.00209.34 39.14 1654 2834 227 11.00|21477 58.14 17.70 24.62 2.09 8.00
3670 |186.89 3332 1584 2532 254 8.00 |172.87 31.17 1427 2657 249 16.00 | 18231 50.12 17.08 24.83 2.16 9.00
4 893 |165.72 3452 1744 2542 204 6.00 |153.79 3025 11.87 27.16 2.09 10.00 | 169.98 49.33 1476 2657 2.07 6.00
5 1117 |136.68 33.72 12.63 26.12 217 7.00 |132.47 2834 10.58 2845 1.82 9.00 | 150.89 4720 13.05 2445 184 7.00
Removal 6 1340 {10394 27.12 1642 2624 2.18 7.00 |112.88 26.83 8.92 2892 199 6.00 |121.58 4569 1222 2654 2.04 8.00
characteristic | 7 15.63 | 82.13 2992 13.16 26.18 2.16 8.00 | 94.81 23.60 7.68 27.16 2.14 500 | 91.05 4286 1136 27.16 2.19 8.00
of Peroxone| & 17.87 | 69.79 2692 948 2631 204 6.00 | 8437 23.08 694 2634 208 800 | 7359 4180 10.16 2643 2.13 9.00
AOP by 9 2010 | 69.94 2272 1217 2414 201 9.00 | 71.58 21.94 581 2542 211 7.00 | 63.79 4048 892 2582 2.17 8.00
Ozone/H:0; | 10 2233 | 65.66 22.52 725 2518 198 10.00]5534 18.65 436 2688 2.14 6.00 | 60.84 3739 752 2617 187 7.00
ratio 15 3350|3754 2292 516 2632 172 18.00)3249 1795 4.04 2654 207 800 | 4371 3825 3.82 2542 176 8.00
20 44.67 | 3232 2432 341 2543 163 8.00 |26.81 1654 3.8 2547 2.00 9.00 | 2819 3779 3.05 2571 1.88 9.00
30 67.00 | 2743 1632 554 2436 154 7.00 |23.18 1410 2.09 2671 192 4.00 | 2026 3683 1.00 2643 2.17 12.00
40 89.33 | 20.84 17.12 1.87 2472 152 6.00 | 1648 1298 118 2569 1.89 9.00 | 1499 3411 0.62 2628 2.16 8.00
50 111.67| 2533 1212 145 2381 1.63 9.00 | 1574 9.09 085 2583 214 6.00 | 11.63 3185 1.03 2531 2.14 10.00
70 15633| 1849 892 104 2413 171 8.00 | 1485 654 071 2468 171 7.00 | 1095 2847 0.6 24.13 2.01 10.00
90 201.00| 1581 812 0.88 2452 162 9.00|1087 6.83 0.84 2689 1.65 800 | 815 2525 0.67 2346 1.69 9.00
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Fig. 9. Effect pH on CODy, removal in ozone oxidation
and peroxone AOP processes.
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Fig. 10. Effect pH on color removal in ozone oxidation
and peroxone AOP processes.
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Fig. 11. Effect ozone/H.O: ratio on color removal in
ozone oxidation and peroxone AOP processes.
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Fig. 12. Effect ozone/H:0x ratio on CODw, removal in
ozone oxidation and peroxone AOP processes.
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Fig. 13. Effect ozone/H.O. ratio on BODs removal in
ozone oxidation and peroxone AOP processes.
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