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Effect of Alkaline Pretreatment on Sludge Aerobic Digestion and Fertilizer Value

Eung-Ju Hwang

Department of Environmental Engineering, Daegu University

ABSTRACT : In order to meet the stringent requirement of sludge disposal and to find ecological alternative, acrobic digestion coupled
with alkaline pretreatment was studied. The treated sludge was tested for the potential of liquid fertilizer. In the aerobic digestion, it
was obvious that the performance of digester B(fed with the sludge pretreated by NaOH) was better than that of digester A(fed with
raw sludge) in terms of COD and SS removal. SS and VSS removal rates in digester B were 66% and 69%, respectively. At 5 days,
TSS removal rate reached 47% in the digester B, which was 71% of final TSS removal rate. It revealed that the pretreatment process
can shorten the retention time of aerobic digestion. 94.1% of TCOD in the raw sludge was reduced by alkaline pretreatment and
aerobic digestion. Final SCOD was in the range of 220~230 mg/L implying the sludge was stabilized. Nitrification and pH drop were
observed in the aerobic digestion. Final nitrate concentrations in digester A and B were 445.4 and 223.1 mg/L and final pH in digester
B was 3.0. Biological assays reported that leaf size of cucumber seedling increased with nitrate concentration and sludge to soil ratio.
The sludge treated by alkaline and aerobic digestion promoted the growth of seedling leaf and stem remarkably compared to raw
sludge. In contrast, the aerobically digested sludge without pretreatment improved leaf growth and inhibited stem growth.

Key Words : Sludge, Alkaline Pretreatment, Aerobic Digestion, Liquid Fertilizer, Nitrate, Nitrification
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Table 1. Basic properties of sludge

TCOD SCOD TSS VSS
(mg/L) (mg/L) (mg/L) (mg/L)
Activated sludge(seed) 740 6,118 176 4,960 3,490
Raw sludge(feed) 691 33,843 1,994 21,050 18,700
Pretreated sludge(feed)  10.34 18,509 4,419 9,000 8,150
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Fig. 1. Schematic diagram of batch aerobic digester system.
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Fig. 2. Concentrations and removal rates of SS in the dige-
sters.
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Table 2. Comparison of SS removal rates in several researches

Reaction  SS removal

Sludge type fime(day) rate(%) Reference
Waste activated sludge 20 59 29
Waste activated sludge 11 11-49 30
+ aerobically digested sludge
Waste activated sludge 21 73 31
Waste activated sludge 19 43-51 32
Anaerobically digested sludge 5 8-47 This study
40 57-66 This study
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Table 3. Concentrations of organic acid at 40days of reaction

time
Organic acid(mg/L) Digester A Digester B
Acetic acid 41.8 38.1
Propionic acid 0 18.2
Butyric acid 0 0
i-Valeric acid 0 0
n-Valeric acid 0 0

Table 4. Concentrations of NOs-N at 36 and 40 days of reac-
tion time

NOs-N concentration

Reaction time(day)

Digester A Digester B
36 429.2 2225
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Fig. 8. The effect of NOs-N concentration on leaf size of
cucumber seedling.
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Fig. 9. The effect of mixing ratio of sludge to potting media
on leaf size of cucumber seedling(1/1, 1/3: sludge/po-
tting media).
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