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Fig.1. The reactors used for anaerobic and aerobic sludge digestion.
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Table 1. Concentrations of odorous components and capillary suction time of sludge during anaerobic

digestion of primary sludge

Component Digestion time (day )

(ppm) 1 3 5 7 10 12 15 20 25
RSH 0 0 10 150 150 130 100 0.6 0
H,S 0 0 20 30 60 30 11 0.5 0
NH; 0.5 0.5 0 0.1 0.5 3.5 5 3.8 0
(CHa3)3N 05 05 0 0.5 0.5 3.2 88 25 0
CST(sec) 169 304 405 169

RSH:
CST:

e 2. FHTEIE I [ BLR R PER E
Table 2. Concentrations of odorous components and capillary suction time of sludge during aerobic

digestion of primary sludge

Component Digestion time (day )

(ppm) 1 2 3 4 5 6 7 8 9 10
RSH 120 69.3 5 1.9 0 0 0 0 0 0
H,S 60 13.9 7.65 0.8 0 0 0 0 0 0
NH; 0.1 2 8.5 17.8 24.5 43.3 30.5 14 0 0
(CH3)3N 0.65 1.85 1.9 145 198 383 25 10 0 0
CST (sec) 197 125 96

RSH:
CST:
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Table 3. Concentrations of odorous components and capillary suction time of sludge during anaerobic
digestion of the aerobically digested primary sludge

Component Digestion time (day )
(ppm) 1 3 6 9 12 15 18 21 24 27 30
RSH 0 2.1 180 280 190 5.3 6.9 1.3 1 0.5 0
H,S 0 1.9 24 80 30 3 5 0.1 0 0 1
NH; 0 0 0 0 0.3 0.2 0.2 0.4 0. 0.3 0
7

(CHg3)sN 0 0 0 0 0.5 0.1 0.2 0.4 0. 0.3 0
6

Temp (C) 325 33.2 32 34.3 345 358 334 329 33 33 33
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Table 4. Concentrations of odorous components and capillary suction time of sludge during aerobic
digestion of mixed sludge

Component Digestion time (day )

(ppm) 1 2 3 4 5 6 7 8 9
RSH 4.4 2 0 0 0 0 0 0 0
H,S 1.8 0.8 0 0 0 0 0 0 0
NH; 8 10 23 15 3 2 0 0 0
(CH3)3N 5.5 6.8 15 10 2 1 0 0 0
CST (sec) 140 35 37 41 53
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Fig. 3. Variations in odorous component’s concentration at different of sludge treatment stages.
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Fig.4. The relationship among sludge aeration time, polymer dosage and capillary suction time.
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Abstract

The objectives of this study were to investigate the influence of anaerobic/aerobic digestion of swine
sludge on odor mitigation and sludge dewatering. Various kinds of sludge removed from primary clarifiers
and anaerobic and aerobic reactors treating piggery wastewater were used. Three digesters (500 L) filled
with either a particular or mixed sludge were used. Both odorous components and the capillary suction time
(CST) were monitored to evaluate the effects of the aerobic and anaerobic digestion time on odor
mitigation and sludge dewatering efficiency. The results showed that the concentrations of RSH and H,S
generated from anaerobic digestion of primary sludge were the highest at the 10th day, and they were
declined to 1 ppm at the 20th day. Meanwhile, very low concentrations of (CHs)sN and NH;s were detected.
The concentrations of RSH and H,S generated from aerobic digestion of primary sludge were the highest at
the first day, and were declined to 5 ppm at the third day. Meanwhile, the concentrations of (CH3)sN and
NHs; were the highest at the sixth day, and they were declined remarkably at the eighth day. The
concentrations of odorous components generated from either anaerobic or aerobic digestion of mixed
sludge (primary sludge plus anaerobic sludge) were very low; for example, the concentrations of odorous
components generated from aerobic digestion of mixed sludge dropped to < 3 ppm at the fifthtime. The
optimum time for sludge dewatering (i.e., the CST was the shortest, 34 seconds; and the required polymer
dosage was the least) fell at the third day of aerobic digestion following anaerobic digestion of swine
sludge. The polymer dosage required for the conditioning purpose will be the least and the offensive odor
can be diminished if five days of aerobic digestion following anaerobic digestion of mixed sludge are
operated.

Key words : Swine sludge, Anaerobic digestion, Aerobic digestion, Sludge dewatering.
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