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Abstract
Tirawanichakul, Y.%, Chankuson, P.* and Tirawanichakul, S.2
Electrical discharges of plasma ozonizer and its application
Songklanakarin J. Sci. Technol., May 2007, Suppl 2 : 365-378

Ozonesynthesisisone of the applications of near atmospheric plasma processing. An ozone gener ator
in this research comprised two annular cylindrical-shaped electrodes. The inner electrode was made of
stainless steel covered with the dielectric glass and the outer electrode was also made of stainless steel. The
electric spacing gap was 0.0075 m and length of ozonizer was 0.21 m. Oxygen gas passing through the
discharge gap between two electrodes supplied by an alternating current (AC) high voltage power supply,
frequency 50 Hz, ranging of 6-10kV, . was used for producing ozone. The amount of ozone was deter mined
by the KI standard method. The result showed that the concentration of ozone is proportional to the AC
applied voltage. For determining effect of purified oxygen feed rate of 6-10 L/min on quantity of ozone, the
results indicated that at the volumetric flow rate of 8 L/min produced the largest amount of ozone. In
addition, ozone concentration at a flow rate of 8 L/min and an electrical discharge time of 3 minutes was
approximately determined as 41, 60, 80 and 135 mg/L at 8, 9, 10 and 11kV , ., respectively.

Moreover, study of dye wastewater of Krajud mat was proposed and treated by three different
methods. Firstly, dye wastewater was solely treated by a plasma ozonation. Secondly, a combination of
ozonation and alum coagulation was used for dye wastewater treatment. Finally, the combined ozonation
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and activated carbon adsor ption were used for dye wastewater treatment. The experimental results showed
that the percentage of light absorbance reduction of pink dyed wastewater for these three different methods
was about 56%, 35% and 10%, respectively compared to the reference sample. In addition, For these
methods, the percentage of BOD of treated dye wastewater could bereduced to 64%, 54% and 46% respect-
ively, the percentage of COD could bereduced to approximately 78%, 62% and 27%, respectively, compared
to the reference sample. In conclusion, the most effective method for dye wastewater treatment was the
combination of ozonation and adsor ption by activated carbon.

For chemical compound analysis, the Fourier Transform Infrared (FTIR) spectrograph illustrated
that the treated dye solutions using ozonization were dlightly different compared to the reference sample.
Thisisdueto some complicated functional groups (methylene, carboxylate etc.) being broken down during
ozonation.

Key words : activated carbon, low-temperature plasma, ozone synthesis, wastewater
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Table 1. Experimental result of dye wastewater after ozonation

Absorption BOD value

Sample/ CODvalue  percentage Percentage Percentage
Par ameter (mg/l) (mg/l) reduction of reduction of reduction of
Study Bef.  Aft. Bef. Aft. Bef. Aft. Absorbance BOD (%) COD (%)
Pink 3.157 1.768 114 73 392 306 44% 35.96% 21.94%
Blue 2.098 1.511 158 115 627 539 27.98% 27.22% 14.04%
Red 3.681 2834 117 82 431 353 23.01% 29.91% 18.09%

Remark: Bef. means reference sample
Aft. means sample after ozonation 60 min.

Table 2. Experimental result of dye wastewater after Jar Test

Sample/ ~ Absorption BODvalue CODvalue  pgeentage  Percentage Percentage
Par ameter (mg/l) (mg/1) reduction of reduction of reduction of
Study Bef.  Aft. Bef. Aft. Bef. Aft. Absorbance BOD (%) COD (%)
Pink 3.157 1.648 114 80 392 318 47.79% 29.82% 18.88%
Blue 2.098 1.732 158 91 627 293 17.45% 42.41% 53.27%
Red 3781 ".104 T 38 431 248 15.67% 67.52% 42.477

rk: Bef. means reference sample
Aft. means sample after ozonation 60 min.

Table 3. Experimental result of dye wastewater after Jar Test and ozonation

Sample/ ~ Absorption BODvalue CODvalue percentage Percentage Percentage
Parameter (mg/l) (mg/l) reduction of reduction of reduction of
Study  Bef.  Aft. Bef. Aft.  Bef. Aft. Absorbance BOD (%) COD (%)
Pink 3.157 1.105 114 62 392 243 64.99% 45.61% 38.01%
Blue 2.098 1.1~4 158 30 627 218 45% 81.02% 65.23%
Red 3.681 2.088 117 21 431 223 43.27% 82.05% 48.26%

Remark: Bef. meansreference sample

Aft. means sample after ozonation 60 min and coagulation
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Table 4. Experimental result of dye wastewater after adsor ption

Sample/ Absorption BODvalue CODvalue Percentage Percentage Percentage
Par ameter (mg/l) (mg/l) reduction of reduction of reduction of
Study  Bef.  Aft. Bef. Aft. Bef. Aft. Absorbance BOD (%) COD (%)
Pink 3.157 1.338 114 12 392 99 57.62% 89.47% 74.75%
Blue 2.098 1.348 158 17 627 241 35.75% 89.24% 61.56%
Red 3.681 2.637 117 26 431 227 28.36% 77.78% 47.33%

Remark: Bef. means reference sample

Aft. means sample after adsor ption with activated carbon

Table 5. Experimental result of dye wastewater after adsor ption and ozonation

Sample/ Absorption BODvalue CODvalue Percentage Percentage Percentage
Par ameter (mg/l) (mg/l) reduction of reduction of reduction of
Study Bef.  Aft. Bef. Aft.  Bef. Aft. Absorbance BOD (%) COD (%)
Pink 3.157 0.019 114 5 392 57 99.39% 95.61% 85.46%
Blue 2.098 0.123 158 8 627 175 94.14% 94.94% 72.08%
Red 3.681 0.311 117 7 431 179 91.58% 94.02% 58.47%

Remark: Bef. meansreference sample

Aft. means sample after ozonation 60 min and adsor ption
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Figure 10. Percentage of BOD reduced of pink
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Figure 11. Percentage of COD reduced of pink
dye wastewater at various treatment
processes
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Figure 12. Spectrograph of pink dye wastewater before (blueline) and after (red line) ozonation

Table 6. Function group of pink dye before and after treated

by ozonation

Beforetreated by ozone

After treated by ozone

Wavenumber function group Wavenumber function group
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