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Effects of Concentration and Thermal Pretreatment of Waste Activated Sludge
on Anaerobic Digestion of Sewage Sludge

Masanobu TAKASHIMA ™! and Nobuichi NAKAO

*! Faculty of Engineering, Department of Architecture and Civil Engineering

The objective of this study was to investigate the effects of concentration (12-15%) and thermal pretreatment
(130°C) of the waste activated sludge portion in influent on anaerobic digestion of sewage sludge. The experimental
results showed that the thermal pretreatment improves volatile solids destruction by several percent and gas production
by more than 10 percent. The thermal pretreatment, however, produced more colored substances, which is
disadvantageous. On the other hand, the concentration of waste activated sludge was not effective for those major
operating parameters, and even made the dewaterability of digested sludge worse. Overall, it is concluded that thermal

pretreatment of waste activated sludge can improve the performance of anaerobic digestion of sewage sludge.
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Fig. 1 Anaerobic digester systems.
AD: anacrobic digester, H: heater, M: motor, GM: gas meter, TS: thermo-stat, C: centrifuge, TT: thermal treatment.

Table 1 Experimental conditions for influent sludge

Run TS of PS TS of WAS ‘Volume ratio
(L) (L) (PS: WAS)
1 40~50 40~50 3:2
2 40~50 120~150 3:0.67

* The TS ratio of PS and WAS is approximately 3:2 for every run.
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Table 2 Concentration of influent sludge

Run PS WAS WAS

(Control) (Thermal pretreatment)
TS 1 42.4 39.5 39.1
(g/L) 2 42.6 130.7 127.2
VS 1 35.1 30.0 29.6
(g/L) 2 35.0 1024 98.5
Particulate VS 1 27.1 29.3 20.1
(g/L) 2 32.6 85.9 50.0




TARTGIEOBENETF LIS B 2 ARRIGIE OB - KA

<Run 1> <Run 2>

N
o
@
%]

—— Control —#—Thermal pretreatment B Control MmThermal pretreatment

w
o

VS in digester (g/L)
N
S

VS destruction (%)
19,
wv

fea}
o

=
o
v
o

o
N
[l

w
o
o

IS

Gas production (L/day)
N w
Gas production (L/gVSs)
o
wv

0.4 A

(=T

03 A

2500 2500

2000 2000

1500 W
1000 W
3

500

[
o w
o O
o o

Color (ADMI)
Color (ADMI)

wv
o
o

o
o

N

w
N
o

N

o
[
w

=
o

-
o

v
v

Dewaterability (s/g/L)
=
wv
Dewaterability (s/g/L)

T

0 20 40 60 80 100 120 140 Run 1 Run 2
Days

o
o

Fig. 3 Summary ot major experimental results

Fig. 2 Time course of major experimental results (average of the last 5 analyses)
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Fig. 4 Photograph of digestate filtrate (Left: control, Right: thermal pretreatment)
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