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Degradation of Methylene blue in water by combining
ultrasound and hydrous manganese dioxide
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( 1. Post-doctoral Stations of Environmental Science & Engineering Harbin Institute of Technology Harbin 150090 Chi-
na; 2. Department of Environmental Engineering Harbin University of Commerce Harbin 150076 China; 3. State Key
Laboratory of Urban Water Resource and Environment Harbin Institute of Technology Harbin 150090 China)

Abstract: The simulated dye wastewater prepared by Methylene blue was degradated by ultrasonic
technique. The factors such as pH value ultrasonic power ultrasonic time and temperature were studied
and the optimal parameters were obtained by L,(3*) orthogonal experiment. In addition the degrada—
tion efficiency of Methylene blue was studied by combining ultrasound and hydrous manganese dioxide.
The results showed that the optimal parameters of Mehtylene blue degradation under ultrasonic technique
were obtained as follows: 7the intensity of ultrasonic power was 70% the pH value was 1. 79 the ultra—
sound time was 120 min and the temperature was 20 °C. It is hard to get high degradation efficiency of
Methylene blue by ultrasonic technique. However the degradation rate of Methylene blue could rise
from 9. 19% to 60.01% after 30 min’ ultrasounic treatment combined with 20 mg * L™" dosage of hy—
drous MnO, under the mild ultrasonic parameters ( pH =3.1) .
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Table 1 Composition of hydrous MnO,
MnO,( g) (g KMnO, ( mL) MnO, ( %) (%)
1 0.111 6 0.184 2 9.8 83.02 16. 98
2 0.099 5 0.164 5 8.3 84.47 15.53
3 0.104 9 0.171 7 8.7 83.53 16.47
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Fig. 1 Influence of ultrasonic times on the

degradation of Methylene blue
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Fig. 2 Influence of ultrasonic powers on the

degradation of Methylene blue
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Fig. 3 Influence of reaction temperatures on the

degradation of Methylene blue
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Table 2 Factors and levels of the experiments
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Fig. 4 Influence of pH values on the
degradation of Methylene blue

pH 1. 80 o
*OH HOO-

.pH

o 3 o

A B Cc D
(<€) pH (‘min) (%)
1 20 1.79 60 60
2 35 3.53 90 70
3 50 5.54 120 80
3 L,(3Y)
Table 3 Result and analysis of orthogonal experiments
A B Cc D (%)
1 20 1.79 60 60 12.52
2 20 3.53 90 70 8.48
3 20 5.54 120 80 13.02
4 35 1.79 90 80 13.23
5 35 3.53 120 60 15.90
6 35 5.54 60 70 8.58
7 50 1.79 120 70 23.67
8 50 3.53 60 80 8.23
9 50 5.54 90 60 5.91
K, 34.02 49.42 29.33 34.33
K, 37.71 32.61 27.62 40.73
K 37. 81 27.51 52.59 34.48
R 3.79 21.91 23.26 6.4
A, B, C, D,
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Fig. 5 Influence of pH values on ultrasonic-hydrous

MnOQO, and ultrasonic degradation
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Fig. 6 Comparison of the degradation of Methylene

blue treated by different methods
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