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Pollutant and VOCs Oxidizing agents Harmless by products
: Water and CO2
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Problem

Advance oxidation process where an hydroxyl radical
is used to treat the wastewater

H,0

Low oxygen concentration Sludge Odor issues
causes by demanding of oxygen disposal of sludge produced due to the presence of hydrogen
by the bacteria during the treatment sulfide and VOCs.
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Solution

Advance oxidation process where an hydroxyl radical
is used to treat the wastewater

VOCs Destruction Eliminate by product Environmentally friendly

By way of oxidation left water and CO2 Green technology
after the treatment
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TREATMENT by

Why :
]
* HYDROXYL RADICAL (OHe)

Hydroxyl radical ol .

* OZONE (03) 20, - 30,

118 uXxiaation Fi

Fluorine - 3.06

No chemical left behind

Take 1 s. to 1.4 min to disinfection ,
) _ Hydroxyl radical 2.80

Remove bacteria more than Chlorine :
_ Oxygen (atomic) 2.42
by 5,625 times Ozone 208
and Ozone by 1.8 times Hydrogen peroxide 178
Safe to use Hypochlorite 1.49
Scrub PM 2.5 Chlorine 1.36
Chlorine dioxide 127

Oxygen (molecular) 2




Why : Advanced Oxidation Process
Eliminate smell =) Chiangmai Zoo

eVO o
Date [ "Humid(R) | evoc(R) | co2(R)

2019-11-15 10:53:23 96.1 1 243
2019-11-15 10:52:30 94.0 3 250
2019-11-15 10:50:52 864 9 305
2019-11-15 10:49:52 78.6 30 303
2019-11-15 10:48:52 74.6 35 301
2019-11151047:52 | 743 Ss 303 |
2019-11-15 10:46:54 74.0 31 302
2019-11-15 10:45:52 731 32 303 |
2019-11-15 10:44:52 7.5 33 305
2019-11-15 10:43:52 721 34 305
2019-11-15 10:42:53 725 32 308
2019-11-15 10:41:52 720 32 309
2019-11-15 10:40:52 7.4 31 308
2019-11-15 10:39:52 70.7 20 312
2019-11-15 10:38:53 721 14 318
2019-11-15 10:37:53 73.0 9 323
2019-11-15 10:36:53 75.1 3 331
2019-11-15 10:35:54 731 1 345




Control Threated

0.65 NUT water
0.55 NUT
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Why

Advanced Oxidation Process Eliminate toxic gas and VOCs

(ppm) (ppm)

83.0
so2 0.0 0.0 -
co 1000.0 0.0 100.0
Yole 39.3 0.2 99.5
H,S 1.2 0.0 100.0

*Exhaust gas deodorization at Siam Service Co., Ltd.
*Amount of gases before and after the advanced oxidation process treatment.



Result

Advanced Oxidation Process

BOD
COD
Chlorine

Suspended
Solids

Dissolved
Solids

Lead
Arsenic

Mercury

*Case study with the municipal wastewater by advanced oxidation process

**Testing time 15 minutes

576
3,825
2,343
4,440

6,708

0.150
0.105
0.0073

66
406
411
168

1,296

0.0054
0.0054
< 0.0005

88.5
89.4
82.5
96.2

80.7

733
94.9
94.5
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S TDS coD Isobutylene % Remove
o ABEN pH
AMmU mg/l mg/l ppm
— cob voc
AMSNAY 3 174 24,265 > 15,000
14 [ihew +A0P 3 173 11628 | >15000 | 5208 ;
15 [1ir#p. +AOP + O, (Catalyst) 3 178 15,418 1,564 36.46 8957
1.7 [irew. +AOP + O, 3 589 14,432 1,438 40.52 90.41
1.8 i1 an. + 0, (Catalyst) 3 183 17,996 3,377 25.84 77.49
1.9 jhAg. +0, 3 620 18,170 1,434 25.12 90.44
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No odor  Higher rate of wastewater No turbidity Small unit By product can be reused,
treatment volume has been disinfected

[ |
AOP zecatments anit

Conventional treatment process

111

No odor removal Take time to treat Low dissolved Need large area By product cannot
system waste water oxygen, high for the equipment be re-used or
suspended particulate matter need to be treated
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DEODORIZATION AND DECOLORIZATION FROM MUNICIPAL
WASTE GARBAGE LEACHATE
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