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ABSTRACT: In order to investigate the degree of sewage sludge solubilizaion using ultrasonic(US) combined with calcium
peroxide(Ca0,), VSS reduction rate, solubilization rate, SCOD/VSS ratio, SCOD increasing rate, LB-EPS(Loosely-Bound
EPS) and TB-EPS(Tightly-bound EPS) were measured. US was compared as a control. Solubilization rate increased by
23.4% under US and increased by 50.7% under US/Ca0,(0.05 g CaO,/g VSS). and also, at the same conditions, VSS
reduction rate increased by 7.1% and 17.7%, respectively. SCOD increasing rate from 10 to 90 minutes was 0.0151 min™
under US/Ca0x(0.02 g CaOy/g VSS). TB-EPS decreased by 36.4% under US and decreased by 59.0% under US/CaO4(0.05 g
Ca0,/g VSS). TB-EPS decreased during first 10 minutes and then decreased slowly until 90 minutes. There was no

significant difference in TB-EPS decrease according to the dosage of calcium peroxide.
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1.2 ym, Whatman) & & #}3to] Al o]-83}3iTh Al
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Table 1. Characteristics of Sewage Sludge used in

Experiments
Sedimentation
Parameters Raw sludge 0 TS 1%
TCODcr(mg/L) 7,638 11,256
SCODer(mg/L) 603 241
TS(mg/L) 7,800 10,200
VS(mg/L) 6,900 8,840
TSS(mg/L) 7,450 10,400
VSS(mg/L) 6,350 7,800
TN(mg/L) 459 172
TP(mg/L) 197 86
Soluble N(mg/L) 125 28
Soluble P(mg/L) 89 37
Carbohydrate(mg/L) 639 714
Protein(mg/L) 2,990 3,766
pH 6.34 6.34
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Fig. 1. Schematic diagram of ultrasonic device.
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Table 2. Variation of VSS Reduction Rate and Solubilization Rate during Sludge Disintegration

Time(min

Parameter Method (Q/Ea\(/jés) 5 10 20 SE) ) 45 60 90

UsS - 2.8 3.6 3.6 4.1 53 6.5 7.1
0.01 3.9 6.1 7.2 9.4 94 9.9 10.5
VSS reduction 0.02 42 7.1 10.2 11.2 12.2 143 16.3
rate(%o) US/Ca0, 0.03 43 84 9.6 11.6 13.7 14.7 16.8
0.04 4.6 8.2 113 14.4 15.5 16.5 17.5
0.05 4.6 8.3 11.5 13.5 15.6 16.7 17.7
Us - 3.8 8.4 12.4 15.1 18.8 20.6 23.4
0.01 6.6 12.4 16.8 24.1 30.7 32.5 343
Solubilization 0.02 7.7 124 15.7 24.1 31.6 39.8 453
rate(%o) US/Ca0, 0.03 7.7 124 22.6 28.8 36.1 453 47.1
0.04 7.8 12.9 22.6 30.3 38.4 453 48.9
0.05 8.4 11.7 24.8 28.8 39.8 453 50.7

* US: Ultrasonic
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Fig. 2. Effect of US and US/CaO, on sludge solubilization (a: SCOD/VSS ratio, b: SCOD increasing rate).
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Fig. 3. Variation of LB-EPS and TB-EPS during sludge
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solubilization (a: LB-EPS, b: TB-EPS).
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