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Abstract

The purpose of this study is to investigate the feasibility for treatment and disposal of
sewage sludge by the thermophilic oxic process. During the experiment of this biological
treatment process, temperature, oxygen concentration and weight changes were continuously
monitored. The characteristics of the biological reaction on different sludge with various water
contents were identified by analyzing the energy balance.

The organic matter was actively degraded with the temperature maintained above 50T
during the whole period. By analyzing the oxygen uptake rate, the thickened sewage sludge was
more efficiently decomposed than other kinds of sludge. From the energy budget, more than 50%
of heat produced from bio-reaction was used to evaporate water contained in sludge; around 20%
of heat produced were wasted as the heat loss of the reactor.

Effective utilization of heat produced from degradation is one of the key points for the efficient
operation. It is important for the thermophilic oxic process that keeps a substantial evaporation
capacity from organic matter source and heat management of the device.

: thermophilic oxic process, sewage sludge, oxygen uptake rate,
energy balance
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Fig. 1 Flow diagram of thermophilic oxic process
for treatment of excess sewage sludge
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Table 1 Characteristics of sewage sludge fortest (n=6)
Items Excess Thickened Dewatered
sludge sludge sludge cake
Moisture content (%) 99.2 95.42 77.63
Volatile matter (%) 77.4 70.89 70.22
BOD; 1200 100,000 93,000
(mg/l) (mg/kg-ds) (mg/kg-ds)
PH 6.5~6.8 6.5~7.0 438
Calories (kcal/kg-ds) 4460 4500 4375
TOC 1800 422,000 422,000
(mg/) (mg/kg-ds) (mg/kg-ds)
T-N 530 84,200 84,200
(mg/l) (mg/kg-ds) (mg/kg-ds)
P,0, 530 450 450
(mg/) | (mp/kg-wet) | (mg/kg-wet)
K,O (mg/kg) 160 5000 5000
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Fig. 2 Time course of temperature in the thermopbhilic oxic process for the treatment of excess sludge
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Fig. 3 Time course of temperature in the thermophilic oxic process for the treatment of thickened sludge
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Fig. 4 Time course of temperature in the thermophilic oxic process for the treatment of

dewatered sludge cake
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Fig. 5 Time course of oxygen concentration in the thermophilic oxic process
for the treatment of excess sludge
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Fig. 6 Time course of oxygen concentration in the thermophilic oxic process
for the treatment of thickened sludge
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Table 2 Physical properties used for calculation

symbol dimension value
Cm kcal/(kg-°C) 0.33
Cw kcal/(kg- °C) 1.00

h kcal’kg 569
Ca keal/(m’ - °C) 0.33
KF keal/(h-°C) 1.18
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Fig. 9 Time course changes on calories consumed during the thermophilic oxic process
by addition of excess sewage sludge and waste food oil
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Fig. 10 Time course changes on calories consumed during the thermophilic oxic process
by addition of thickened sewage sludge and waste food oil
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Fig. 11 Time course changes on calories consumed during the thermophilic oxic process
by addition of dewatered sludge cake and waste food oil
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