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Abstract

Excess sludge -characteristics from the activated sludge system of a
seafood processing factory were as follows: temperature 27-29°C, pH 7.02-7.82,
BOD, 1.0-4.1 g/l, COD 5.4-31.7 g/l, total solids 6.5-22.3 g/l, volatile solids 2.8-16.8
g/l, suspended solids 5.8-21.3 g/l, volatile suspended solids 2.7-16.7 g/l, volatile
fatty acids 50-276 mg/l, alkalinity 152-960 mg/l and total Kjeldahl nitrogen
443-1540 mg/l. The anaerobic digestion of excess sludge was carried out in four
conventional anaerobic reactors (working volume 3.5 1) at room temperature
(~30 ©C). Studies on the effects of hydraulic retention time (HRT) at 3, 5, 10 and
20 days indicated that the maximum biogas production (0.043 mslmsld) was
obtained at 3 days” HRT. However, the highest COD removal (58.2%) was achieved
at 20 days HRT. The effect of organic loading rate (OLR) at 2.65, 5.29, 7.94 and
10.58 kg COD/m’/d was studied at 3 days HRT. The results indicated that the
optimal OLR was 10.58 kg COD/m’/d, aliowing for a maximum biogas production
of 0.179 m’/m’/d and a COD removal level at a 72%. The effects of sludge
pretreatment on anaerobic digestion were studied using three methods: thermal
pretreatment (121°C for 15 min), chemical pretreatment (0.3 g NaOH/g VSS) and
thermochemical pretreatment. The results indicated that thermal pretreatment was
the most successful method. The biogas production increased by 6.4 fold (0.51

and 0.08 m/m/d, respectively) while the COD removal increased by 2.7 fold (75%
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and 27%, respectively), in comparison to the non-pretreatment method. The total
solids after treatment decreased at a rate of 67%. The effects of temperature (high
temperature at 501+1°C and room temperature at 30%1 °C) on the treatment of
non-pretreatment sludge and pretreatment sludge were also carried out. These
results indicated that the high temperature treatment was superior to the room
temperature treatment in both sludge types. The biogas production increased by
6.0 fold (0.24 and 0.04 m’/m’/d, respectively) and by 1.1 fold (the average biogas
production was 0.51 and 0.45 m/m’/d, respectively), respectively. The COD
removal for non-pretreatment sludge were 51% and 35%, respectively, while the
COD removal values were similar (65% and 62%, respectively) for pretreatment
sludge. The biogas composition consisted of 78-81% methane, 10-20% carbon
dioxide and 2-9% other gases. The anaerobic treated sludge contained 3.6-5.2%

nitrogen, 1.4-1.5% phosphorus and 0.8-1.0% potassium by dry weight.
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