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Acid Fermentation Process for Sewage Sludge as Sludge Recycling Technology
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Abstract:

JFE Engineering developed “acid fermentation process for sewage sludge” on commission from Japan Science and
Technology Agency. This technology aims to decompose sewage sludge and recover high levels of organic acid from sewage
sludge, using anaerobic bacteria, alkalis, and ultrasonic treatment. The authors report here the scheme of this process and the

results showing an average solid decomposition rate of 50.8% secured by using a pilot scale plant of 2.5 m®/d, under the

condition of fermentation tank at 30-35°C and retention time in the fermentation tank of 2 days.
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Fig.1 Schematic diagram of acid fermentation process for sewage sludge
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Fig.2 Schematic diagram of demonstration plant

Table 1 Operating conditions of demonstration plant

Acid fermentation tank

Photo 1 Panoramic view of demonstration plant

Effective volume (m*) 5
Solid retention time (d) 2
Temperature (°C) 30-35

Solubilization conditions

4 kg/m>-input sludge
(Constant injection during sludge
circulation pump working)

NaOH addition rate

10 kWh/m*-input sludge
(2 kW ultrasonic generator)

Electrical consumption of
ultrasonic generator
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Fig.3 Changes in suspended solid concentration of sludges
and SS reduction rate from start up

Table 2 Sludge composition (average value)  (mg/7)
Input  Effluent sludge Digested sludge
. (Sludge treat-
sludge (This study)
ment center)
Total solid 43 600 40900 25200
Volatile total solid 36300 29 300 17 300
Suspended solid 41300 20 500 21100
Volatile suspended solid | 35 200 15 400 14 400
Formic acid 0 0 0
Acetic acid 400 4300 10
Propionic acid 400 2 800 0
Butyric acid 300 1100 0
Valeric acid 100 1 000 0
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Fig.4 Changes in VFA concentration and pH of treated sludge
from start up
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Fig.5 Changes in input sludge components after acid
fermentation and methane fermentation (Digested
sludge: Collected from sludge treatment center)
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