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Reed dye removal using the Fenton oxidation process coupled with an ultrasonic-
assisted method
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Abstract

The objective of this research was to study the reed dye removal using Fenton oxidation process coupled with ultrasonic
method. The results showed that percentage of dye removal was increased by increasing Hzozand Fe®* concentration.
However, the higher amount of HZO2 and Fe” decreased the efficiency of dye removal due to the scavenging of
OH’ radicals by the excess Hzozand Fe®. When the initial dye concentration increased and the of HZO2 and Fe*
remained constant, the removal efficiency decreased because of the insufficient OH" radical for the degradation of
dye molecules. The maximum removal was 86.69+1.41% at 30 minutes and the concentration of HZO2 and Fe”* were
10 mL/L and 1.0 g/L, respectively. The presence of ultrasonic during the Fenton oxidation reaction pronounced the
efficiency of dye removal, on account of the abundance of H’, H02° and OH’ radicals from the degradation of water
molecules. However, the increasing of ultrasonic frequency raised the system temperature, leading the degradation

of HZO2 to water and oxygen. The results revealed that the use of four-point ultrasonic transducer with 80 KHz
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frequency, 90 W power, and 12-15 V electricity voltage decreased the color by 92.28+0.90%. The COD reduction was
52.51+0.69% and the remaining Fe** was 0.315+4.23 g/L.

Keywords: Ultrasonic, Reed dye, Fenton oxidation process
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Figure 2 Ultrasonic treatment system circuit diagram and (b) real equipment
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Table 4  Effect of ultrasonic frequency on dye removal
(n=3)
Frequency (KHz) Power (W) % Dye removal
60 68 5.8011.122°
70 100 12.5611.15°
80 90 14.8410.52°
100 108 14.3611.25°
200 80 12.381+1.39°
400 72 5.13+1.77°

The different superscript letters (* ™ °) showed the significant
differences (p<0.05)
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Table5 Percentage of dye removal, COD and
remaining Fe** using Fenton oxidation couple
with ultrasonic (n=3)

Before After %
Parameters )
treatment treatment Reduction
Dye (g/L) 1.5010.0 0.11611.3  92.2810.90
COD (mg/L) 336.21£0.39  159.6712.4 52.5110.69
Remaining Fe?" (g/L) 1.0£0.0 0.315+4.23 -
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