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Analysis of Microwave Coupled with Fe’/H,O, for Sludge Disintegration Based

on Response Surface Methodology
MA Shu-ya, LI Yang-yang, HAO Meng-ya, ZHU Wei, YUE Xiu-ping, DUAN Yun
(School of Environmental Science and Engineering , Taiyuan University of Technology, Taiyuan
030024, China)

Abstract; The microwave coupled with Fe’/H,0, (MW — Fe’/H,0,) process was applied to
condition the excess sludge, and its effect on the disintegration performance of the sludge was
investigated. The Box-Behnken design based on response surface methodology ( RSM) was applied to
establish the prediction models of sludge disintegration degree (DD) and MLVSS/MLSS ratio with pH,
microwave energy (W) and H,0,/Fe’ ratio as the influencing factors, so as to realize the optimization of
the process parameters. When the initial pH was 2, microwave energy was 450 kJ/L and H,0,/Fe’ ratio
was 3, the disintegration degree of the sludge was the best. Under these conditions, the response value of
DD and MLVSS/MLSS were (32.42 +£0.30)% and (23.12 + 0.47)% respectively, which were in
good agreement with the predicted values of the model. According to the measurement results of sludge
particle size and the observation results of scanning electron microscope, the process could significantly
reduce the sludge particle size and completely destroy the structure of the sludge flocs, so as to improve
the sludge disintegration degree.
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Tab.2 Results of Box-Behnken design test

H KT W 17 {EL/ %o
G5
A B C DD MLVSS/MLSS
1 -1 -1 0 21.67 29. 60
2 1 -1 0 24.55 33.78
3 -1 1 0 24.70 28.76
4 1 1 0 24.10 33.06
5 -1 0 |-1 15.00 32.06
6 1 0 |-1 18.93 33.75
7 -1 0 1 23.48 31.51
8 1 0 1 24.40 33.46
9 0 -1 | -1 18.33 32.55
10 0 1 | -1 16.21 33.36
11 0 -1 1 24.40 28.26
12 0 1 1 23.79 32.71
13 0 0 0 30. 60 24.06
14 0 0 0 32.42 22.11
15 0 0 0 32.72 23.44
16 0 0 0 32.58 22.60
17 0 0 0 32.27 22.11
2.2 DD FEHR
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Tab.3  Results of regression analysis with DD as the response

R | P |BHRE B FAH P{H

R | 522.96 9 58.11 55.41 {<0.000 1
A 6.34 1 6.34 6.04 |0.0436
B PR.87x107° 1 [.87x107°R.73x107°/ 0.959 8
C 95.05 1 95.05 90.65 |<0.000 1

WE | 7.34 7 1.05

el 4.36 3 1.45 1.95 [0.2640

. R*=0.986 2,{=M: I (S/N) =21.341,
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HKIE | PR AREE | By | FE P{H
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