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Degradation of Azo Dye in Wastewater by Ultrasonic
Assisted Ball Milling

FU Dingfa’, MA Xin, CHEN Ding

(College of Materials Science and Engineering, Hunan University, Changsha 410082, China)

Abstract; Azo dye is a common pollutant,and many researchers focus on its treatment. In this study,
the ultrasonic assisted ball milling technology was used to degradate the Congo red. With the combination
of ultrasonic cavitation, effect of zero valence iron and mechanical chemistry, the hydroxyl radical concen-
tration increased significantly in solution. Then,reaction speed was apparently accelerated under the oxida-
tion of hydroxyl radical and the reaction of nano iron. Eventually, the removal rate of Congo red reached
99% within 2 minutes. Most of the organic matters were mineralized,and the removal rate of total carbon
(TOC) reached 80% with 10 min. The degradation efficiency increased significantly and the degradation
effect was more thorough under high concentration. It is a cost-effective, simple and environmental method.
All these indicated the ultrasonic assisted ball milling process is valuable to be applied to the degradation of
azo dye wastewater,
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Fig.1 Ultrasonic assisted ball milling device
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Tab.1 Process parameters of congo red degradation

No EAESES
W/ (mg« L1 $iZ /kHz pH {H
100
1 200 20 7
300
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, S
2 100 28 7
40
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, S
5
3 100 40 7
9
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Fig.2 Degration rate of congo red under

different initial concentrations
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Fig.3 Degradation rate of congo red under
different ultrasonic frequencies
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Fig.4 Degradation rate of congo red under

different pH conditions
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