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Abstract

Sludge minimization from wastewater treatment plant is becoming more important to save disposal costs
and to contribute to sustainable development. For the reduction of sludge production, solubilization and dewater-
ability of sludge are important factors in sludge processing. Ultrasonic treatment has been used to enhance
sludge solubility and dewaterability with anaerobic digestion sludge, primary sludge, and activated studge. At
the ultrasonic power of 0.2 kW/L for 1 hour, anaerobic sludge and activated sludge showed higher solubilization
efficiency than the primary sludge in terms of COD, proteins, and suspended solids. Ultrasonic treatment de-
creased sludge dewaterability and sludge settling characteristics up to 720 kJ/L of ultrasonic energy. In con-
clusion, ultrasonic treatment was effective for sludge solubilization but it deteriorate dewaterability (specific
resistance) and settling characteristics (SVI) of sludge at the experimental conditions.
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Table 1. Physical characteristics of the sludge used for
ultrasonic treatment

Parameter z:Iilga:srgg:lc Primary - Secondary
sludge sludge  sludge
pH 7.0 6.50 6.39
TSS (mg/L) 21,150 14,500 8,040
VSS (mg/L) 11,500 6,842 5,240
VSS/TSS (%) 54.37 47.19 65.17
TS (g/L) 23,824 15,420 8,160
SVI 48.6 66.9 118.2
Total COD¢ (mg/L) 17,812 9,719 6,746
Soluble COD¢, (mg/L) 368 279 503
T-protein (mg/L) 9,672 3,488 3,788
Soluble Protein (mg/L) 189 12 22
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Table 2. Parameters used for the measurement of specific
resistance factor

Parameter Unit Data

Filter area m’ 6.362x10°
Pressure N/m® 8.00x10°
Viscosity N-sec/m’ 0.01
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Table 3. Changes of suspended solids of the sludge during the ultrasonic treatment

US time Anaerobic digestion sludge Primary sludge Activated sludge
(min)  TSS (g/L) VSS (z/L) VSS/TSS TSS (g/L) VSS (g/L) VSS/TSS TSS (g/L) VSS (g/L) VSS/TSS
0 21.15 11.50 0.544 14.50 6.84 0.472 8.04 5.24 0.652
10 19.75 10.30 0.522 13.85 6.54 0.472 7.71 5.01 0.645
20 17.85 8.80 0.493 13.60 6.45 0.474 7.07 4.27 0.604
30 17.00 8.00 0.471 12.10 5.75 0.475 6.42 3.87 0.603
60 12.00 5.50 0.458 11.50 5.50 0.478 432 2.64 0.611
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