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Purification of the Waste Water Containing Natural Fatty Oil by Hydroxy Radical and Ozone
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Abstract — In order to purify the waste water containing natural fatty oil, hydroxy radical and/or ozone are used to
remove the fatty oil dispersed in the waste water. The fatty oil is decomposed by oxidation reaction through hydroxy
radical and ozone, and eliminated as a function of first order reaction. It is clearly confirmed that the fatty oil in waste
water can be effectively removed much more in the use of both hydroxy radical and ozone than only hydroxy radical as
an oxydant. In addition, the decomposition chemical reaction mechanism of the fatty oil by hydroxy radical and ozone is

proposed.
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Fig. 1. Hydroxy radical and ozone manufacturing equipments.
1: control box 7: inside plate

2: time display PCB 8: air generation equipment

3: electric leak protector ~ 9,10: lamp stabilizer

4: relay 11: ozone generator(outdoor)

5: timer 12,13: hydroxy radical generator
6: cooling fan 14: line pipe

Table 1. Chemical compositions of the oils obtained from the natural plants
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Total fat Saturated Mono-unsaturated fat Polyunsaturated fat
Sunflower oil 100 g I1g 20 g (84 g in high oleic variety) 69 g (4 g in high oleic variety)
Soybean oil 100 g 16g 23¢g 58¢g
Canola oil 100 g 7¢ 63¢g 28 ¢
Olive oil 100 g l4¢g g I1g
corm oil 100g 15g 30g 55¢g
Peanut oil 100 g 17¢g 46 g 32g
Rice bran oil 100 g 25¢g 38¢g 37¢g
Vegetable shortening (hydrogenated) g 23 g (34%) 8 g(11%) 37 g (52%)

Lard 100 g 39¢g 45¢g I1g

Suet %g 52 g (55%) 32 g (34%) 32(3%)

Butter 8lg 51 g (63%) 21 g (26%) 3 2(4%)
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Fig. 2. Fatty oil remove rate as a function of purging time of oxidants.
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Fig. 3. Fatty oil decomposition chemical reaction mechanism by hydroxy
radical.
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Fig. 4. Decomposition reaction mechanism of unsaturated fatty oil
by Ozonide reaction.
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