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Improving of sludge dewatering performance with potassium

persulfate-PAM-diatomite
LIU Hao', Ding Zhaojie', LIU Qiang?,ZHAO Zhun®
(1. Qingdao Water Affairs Group Environmental Energy Co., Ltd., Qingdao 266042 , China ;2. College of Earth
Science and Engineering , Shandong University of Science and Technology , Qingdao 266000, China )

Abstract: Potassium persulfate-polyacrylamide (PAM) -diatomite was used for combined conditioning of sludge.
The effect of combined conditioning on the dewatering performance of sludge was investigated. The optimal dosage
of each agent in the combined preconditioning was determined by response surface optimization method (RSM) ,
taking specific resistance of sludge (SRF) as the evaluation index of dewatering performance. The results showed
that SRF decreased to 4.84x10"* m/kg with the addition of potassium persulfate at 60.3 kg/t, PAM at 4.2 kg/t and di-
atomite at 150.8 kg/t per unit mass of absolute dry sludge (DS), and the sludge dewatering performance was signifi-
cantly improved. The analysis of the dehydration mechanism showed that potassium persulfate could oxidize and de-
stroy the extracellular polymer substance (EPS) of sludge, and change the type and content of organic matter in
sludge. PAM could play the role of adsorption and flocculation. Diatomite could play the role of skeleton and estab-
lish a good dehydration channel. The combined effect improved the dewatering performance of sludge.
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Fig. 1  Effect of reagent dosage on SRF
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Table 1 Actual and coding values of independent
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Table 2 Variables BBD experimental design and results

75 A B C SRF/(10%m-kg™")

1 100 40 4 7.18
2 200 40 4 7.13
3 100 80 4 7

4 200 80 4 6.99
5 100 60 3 9.06
6 200 60 3 9

7 100 60 5 7.12
8 200 60 5 7

9 150 40 3 9.08
10 150 80 3 9.12
11 150 40 5 7.11
12 150 80 5 7.1

13 150 60 4 4.95
14 150 60 4 5

15 150 60 4 4.98
16 150 60 4 4.9
17 150 60 4 4.9
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Table 3 Variance analysis of regression model

P33 SEJFR df o BTy FAA P1H &

AL 3812 9 424 11515 <0.0001 W@
A 0.0072 1 0.0072 196 02045
B 0.011 1 0.11 286  0.1347
C 7.86 1 7.86 2137.28 <0.000 1
AB 0.0004 1 0.0004 0.11 07512
AC 0.0009 1 0.0009 024 0.636
BC 0.0006 1 0.0006 0.17 06925
A? 4.52 1 4.52  1228.15 <0.000 1
B? 5.03 1 5.03 1368.3 <0.000 1
c? 1792 1 17.92 4873.55 <0.000 1
5k 2% 0.026 7 0.0037
AT 0.017 3 00058 279 0.1732 AEFH
F i 22 0.060 6 R*  0.9993
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Interaction response surface of reagent dosage
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Fig. 3 Three dimensional fluorescence spectra of raw sludge (a)

and sludge treated with potassium persulfate (b)
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Fig. 6 SEM images of sludge before and after treatment
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