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Abstract

The effects of ultrasonic (1.2~1.7 kJ/g TS) pretreatment on the solubilization of dairy and
livestock sludge were separately evaluated to investigate the possibility of recycling dairy
sludge as a potential source of organic carbon. Compared to other industrial wastewater
and sewage sludge, dairy sludge has higher organic matter content and no toxic materials.
The solubilization rates of dairy and livestock sludge, at a specific energy input of 1.7 KJ/g
TS, were 14.5% and 10.6%, respectively. After the 90-minute ultrasonic treatment, the
soluble COD (chemical oxygen demand) increased about 7.1 times that of the initial SCOD,
at an increase rate of 0.022 m™!. In comparison, the increase in soluble nitrogen, which
was ~3.4 times that of the initial soluble nitrogen concentration, was much smaller than the
increase in SCOD; thus, the C/N ratio increased from 4.0 to 8.7.
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Table 1. Characteristics of dairy and livestock sludge used in
experiments

Concentration (mg/L)

Parameters Dairy Livestock
TS 10,690 19,750
Vs 3,740 2,670
7SS 10,440 16,900
VSS 2,060 1,260
TCODer 8,000 17,700
SCODer 160 370
Soluble N 40 o
Soluble P 8.5 3.5
oH 6.2 7.0
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Fig. 1. Schematic diagram of ultrasonic device.
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Fig. 2. Effect of ultrasonic power and sonification time on solid
concentration in dairy(A) and livestock sludge(B).
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Fig. 3. Effect of ultrasonic power and sonification time on soluble
COD.
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Fig. 4. Ultrasonic pretreatment effect on soluble COD solubilization.
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Fig. 5. Increasing rate of soluble COD on sonification power input.
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ratio.
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Table 2. Summary of experimental results of sludge solubilization
due to ultrasonification

Time  Specific energy Solubilization  Increasing rate

Sludge (min) input (kJ/g TS) (%) (min~)

28 17 23 00220
pairy s (/=0.0220x:031)

30 19

60 12 56 0.0216

90 121 (y=0.0216x+0.03)

gg 17 35.36 0.0197
Live- 90 106 (y=0.0197x+0.20)
o gg 12 l; 0.0181

9 86 (y=0.0181x+0.01)

6.4% tebgth. £713 SeA9) A9 TS, VS 4% F3t &4
WA 74412 4 9los] SCoDe] S7leo] wol ¢/Nul o
A ehd 22 & % itk webd 718 2eiAle) 71831E Ba
opgiagonol B8 FFeHe ST, F5 AN =
3 HY Aead B2 5 54 ] Bado] ekl ARgt
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