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Abstract

Laboratory-scale experiment using anaerobic fluidized bed reactor was carried out to

investigate the prehydrolysis step with caustic soda on the treatment efficiency of anaeobic

sludge treatment, since the overall rate-limiting step for the complete anaerobic digestion
of sludge was the hydrolysis step by extracellular bacterial enzymes of insoluble polymeric
molecules. Reactors received a sludge which had not been pretreated, a 50-50 mixture of
pretreated and untreated sludge, and the fully pretreated sludge. Hydraulic retention time
of 10, 5, 25days and lday were applied with an respective equivalent organic loading rate
of 117, 2.23, 417, 11.24 gCOD/L./d. Reactor with the untreated sludge did not achieve
adequate digestion even at the HRT of 5days, and reactor, which received the 50-50
mixture, operated well at the HRT of b5days, but began to show signs of unstable
digestion at the HRT of 2.5days. While, reactor, which was fed the hydrolyzed sludge,
operated reasonably well at the 2.5days, but was showing somewhat decrease in removal

efficiencies. Results, therefore, have substantiated that the limiting reaction in the anaerobic

treatment process is hydorlysis. The soluble COD did not significantly accumulate in the

reactor as organic acid form, even when they were highly stressed. It was believed that

this resistance to a build-up of organic acids and soluble COD behavior was mainly due to

the maintenance of the methane bacteria in the fixed-film system which prevents washout

as the organic loading increased. The anaerobic fluidized bed reactor was therefore

effective for the digestion of waste activated slduge at short HRT.
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Table 1. Characteristics feed sludge for different operating conditions.

Run 1 Run 2 Run 3 Run 4
Paramete  (HRT 10days) (HRT 5days) (HRT 25days) (HRT 1day)
" RI® R2° R3¢ RI R2 RI R2 R3 RI R2  R3
TSS * 10090 10,130 10,140 9910 9910 9910 9830 9810 9810 10,140 10,140 10,140
Vss® 7470 7400 7420 6820 6820 6820 6550 6540 6540 6700 6,700 6,700
COD* 11650 11,720 11,610 11,170 11,170 11,170 10,430 10430 10430 11,240 11,240 11,240
SCOD* 550 1840 3020 320 1,800 3230 290 18% 3580 400 190 3560

* All presented values are mg/L.

® Anaerobic fluidized bed reactor fed with raw activated sludge.
¢ Anaerobic fluidized bed reactor fed with mixed sludge (50% of raw sludge + 50% of pretreated sludge)
4 Anaerobic fluidized bed reactor fed with pretreated sludge.

Table 2. Rate of sludge hydrolysis at 35T
with addition of 17.5meq/L NaOH.
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