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Sludge solubilization using sono-activated persulfate
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ABSTRACT: In order to investigate the degree of solubilization of sewage sludge using sono-activated persulfate(UV/PP),
VSS reduction rate, solubilization rate and extracellular polymeric substances were measured. Ultrasonic(US) and alkali -
ultrasonic method using sodium hydroxide(US/SH) were compared. Under the persulfate * ultrasonic conditions, the VSS
reduction rate and the solubilization rate increased to 27.6% and 58.9%, respectively. TB-EPS as Carbohydrate and Protein
were extracted by 770 mg/L and 2,162 mg/L. Compared to the other methods, US and US/SH, the VSS reduction rate

and solubilization rate were higher. And also, according to the TB-EPS values, cell wall destruction was more efficient.
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Table 1. Characteristics of the Sewage Sludge Used in This
Study

Parameters Sewage After sedimentation
sludge to TS 1%
pH 6.25 6.25
TCOD((mg/L) 8,040 10,050
SCODc(mg/L) 804 241
TS(mg/L) 7,950 11,089
VS(mg/L) 6,100 9,207
TSS(mg/L) 7,850 10,633
VSS(mg/L) 7,050 8,773
TN(mg/L) 356 160
TP(ng/L) 151 41
Soluble N(mg/L) 139 22
Soluble P(mg/L) 94 37
Carbohydrate(mg/L) 894 982
Protein(mg/L) 4,907 5,283
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Fig. 1. Schematic diagram of ultrasonic device.
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Table 2. Variation of VSS Reduction Rate and Solubilization during Sludge Disintegration
Time (min)
Parameters
0 5 10 20 30 45 60 90
US - 6.5 12.2 18.9 214 22.6 23.1 22.9
VSS reduction rate(%) US/SH - 54 12.9 20.5 22.9 25.1 25.0 25.5
US/PP - 4.1 11.9 21.6 243 26.4 272 27.6
us - 43 9.4 13.9 17.0 21.1 232 26.2
Solubilizion(%) US/SH - 8.4 11.1 19.6 27.0 36.3 42.0 47.8
US/PP - 8.0 12.6 21.5 30.7 43.7 51.3 58.9

*US: Ultrasonic; SH: Sodium Hydroxide; PP: Potassium Persulfate
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Fig. 2. Variation
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of solubilization and C/N ratio during sludge disintegration.
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Fig. 3. Variation of TB-EPS as carbohydrate and protein concentration during sludge disintegration.
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