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ABSTRACT

Anaerobic digestion is employed worldwide as the oldest and most important process for sludge
stabilization. An additional advantage is the production of methane during anaerobic digestion.
However, the waste activated sludge (WAS) has poor anaerobic degradability and less gas
production due to the cell wall of bio—solid. In order to improve and enhance stabilization and
dewatering of the WAS, a number of pretreatment processes have been developed and
investigated. In this research, a pilot—scale study of pulse power pretreatment was performed to
improve anaerobic degradability and dewaterability of the WAS. A pilot plant was designed and
operated based on a previous laboratory study. Change of the sludge characteristics by pulse
power pretreatment was estimated to assess the increasing soluble organics. The increased
soluble organics could be used as a good substrate in the anaerobic digesion process. Gas
production and methane potential of the anaerobic digestion were estimated as the parameters of
anaerobic degradability. For evaluation of the dewaterability of pretreated WAS, capillary suction
time (CST) and specific resistance were measured. The efficiency of energy recovery was also

estimated by calculating energy balance.

Keywords : waste activated sludge (WAS), pretreatment, pulse power, anaerobic degradability,

dewaterability, energy recovery
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[Table1] Characterstics of Untreated and Pulse Power Pretreated Activated Sludges

) Untreated activated sludge Pretreated activated sludge
Properties
Range Average Range Average
pH 5.5~7.7 6.4 6.1~7.2 6.5
Volatile acid (mg/L) 242~904 651 1,141~1,610 1,302
. TS 21,650~26,910 23,927 16,090~24,440 20,084
(%Cg'/i) VS 16,970~21,190 19,248 11,300~19,230 16,000
VS/TS 0.78~0.80 0.79 0.67~0.95 0.81
TCOD 24,450~29,950 28,040 20,150~37,900 26,100
((r:n%[/)fs SCOD 1,740~3,600 2,600 3,790~6,800 5,133
SCOD/TCOD 0.07~0.10 0.08 0.12~0.30 0.21
Conductivity (xS/cm) 1,417~2,710 2,064 1,445~4,750 3,385
Alkalinity (mg/L CaCQs) 788~2,130 1,539 864~2,810 2,184

£ A &2 A2 EA Y AB5, VA 557 E
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[Table2] Dewaterabilities of Untreated and Pulse Power Pretreated Activated Sludges

Properties Untreated activated sludge Pretreated activated sludge
Test 1 19.9 61.4
CST(sec.)
Test 2 171 156.5
Specific resistance(sec.?/q) 3.86x10° 1.85%10'"°
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[Table3] Specific Resistance Change of Sludges after Anaerobic Digestion(HRT 15days)

Properties Untreated activated sludge Pretreated activated sludge
o ) before 3.86x10° 1.85%10'°
Specific resistance (sec.“/g) m m
after 6.32%x10 1.583%10
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[Table 4] Specific Resistance Change of

Cation Polymer : 40mg/L)

Digested  Sludge

by Chemical Cond itioning(Dosage of

) Digested sludge
Properties
Untreated Pretreated
o i 5 non—conditioning 1.18x10° 1.07x10°
Specific resistance (sec./g) N 3
conditioning 1.24%X10 N.D.
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[Table 5] Energy Balance of Pulse Power Pretreatment and Anaerobic  Digestion  (10m¥d
Sludgy Treatment)
Anaerobic digestion Pulse power + Remark
only (1) anaerobic digestion (2)
Energy requirement 033 535 (1): 23.3kWh/m?® sludge
(En, kWh/d)? (2): 53.5kWh/m® sludge
TS: 25,000 mg/L
VSadgea (kg/d) 200 200 VS: 80% TS
Gas production 20 84 (1)1 0.1m%/Kg VSaddes
(m® gas/d) (2): 0.42m%/kg VSagged
Methane production 10 55 (1): CH4 content 50%
(m® CH4/d) (2): CH4 content 65%
Energy production —4
(Eour, kWh/Q)® 100 548 2.778 X107 "kWh/kJ
Net energy production _ _ _
(Enel, KWh/d) 133 13 Enet - Eout Em

a) Based on the operating data of pilot plant
b) Heating value of CHs = 35,846 kJ/m°
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