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Abstract

Background and Aims: Alcohol distillery wastewater is a highly polluted wastewater which its
treatment poses a special problem. In this work, the efficiency of ozonation process exploited in a
spiral high pressure super mixing reactor was studied for COD removal and decolorization of alcohol
distilleries wastewater. The results was also compared with a conventional reactor.

Materials and Methods: The present laboratory-scale research was done on real effluent from anaerobic
wastewater treatment unit of alcohol wastewater. Experiments were conducted in a pressurized spiral super
mixing reactor equipped with static mixers and also in a control conventional reactor with the same volume. The
process performance criteria, such as COD, BOD and color, were determined according to standards methods for

water and wastewater examination.

Results: The pressurized spiral super mixing reactor showed high efficiency in removing pollutants and reducing
ozone consumption as compared to conventional reactor. Typically, during 30 min, and pH =5.3, the COD
removal efficiency in the pressurized spiral super mixing reactor was 4.8 times higher than that of conventional
reactor. According to the results, the efficacy of ozonation process increased by changing the pH from acidic to
alkaline. Generally, the respective highest removal efficiency of COD and color was obtained at pH=11 and
pH=5.3 in both reactors at their maximum retention time. Also the biodegradability of wastewater (BOD/COD)

was enhanced in both reactors following ozonation process.

Conclusion: The pressurized spiral super mixing reactor performance in reducing ozone consumption highlights
the potential applicability of this reactor for wastewater treatment of alcohol industry. The reactor can be used as

pre-treatment or post treatment processes for the appropriate treatment of industrial wastewater.
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Figure 1- Reactors used in research
Main suction line of pump-Common Reactor components(up):
1- Ozone generator 2- Reactor 3- Diffuser 4- Excess gas outlet
5- Peristaltic pump 6- Sampling valve 7- KI solution
Spiral High Pressure Super Mixing Reactor components(down):
1- Flow circulation pump 2- Main pump drift main line 3-
Bypass Line 4- Flow adjustment valve 5- Venturi 6- Oneway
valve 7-Ozone generator 8-Ozone flow meter 9-Water traps 10-
Spiral pipe 11- Dosing pump 12- Peristaltic pump 13-Static
mixer 14-Pressure spiral reactor 15-Gas separation tank 16-

Excess gas exit 17-Wastewater inlet 18-KI solution 19-
Sampling valve 20- Flow control valves 21
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Table 1- Average characteristics of anaerobic unit
effluent of alcohol factory wastewater treatment plant
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Table 2- Effects of ozonation process on COD removal in both reactors at different pH and time values
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Table 3- Effects of ozonation process on color removal in both reactors at different pH and time values
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Figure 2- Ratio of COD removal in Spiral High Pressure Super Mixing Reactor to Conventional Ozone Reactor at
different pH and time values
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Figure 3- Ratio of color removal in Spiral High Pressure Super Mixing Reactor to Conventional
Ozone Reactor at at different pH and time values
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Figure 4-mg COD removed per mg of ozone injected into wastewater at different pH and time values in
Spiral High Pressure Super Mixing Reactor

0.70 -
—t—pH =53
0.60 - pH=8
a =—fr—pH =11
S 050 A P
i% 0.40 -
é 0.30 -
g
~ 0.20
0.10 T T T
30 60 90 120
(a235) Ol

dalie 5551, 3 lises PH 55 ONBL 4 s 5,5 03 p 8 e S g3 4 0 D COD p £ e -0 IS5

Figure 5- mg COD removed per mg of ozone injected into wastewater at different pH and time values
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Figure 6- BODs/COD ratio changes by increasing ozonation time in the Spiral High Pressure Super Mixing
Reactor and the Conventional Ozone Reactor (pH=5.3)
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Figure 7- Comparison of effluent color in he Spiral High Pressure Super Mixing Reactor (right) and the
Conventional Ozone Reactor (left) at pH = 5.3 and different times
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