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Abstract

Anaerobic fiters (AF) have been widely used for domestic wastewater treatment due to their low cost and easy
installation. According to insufficient hydraulic retention time (HRT) found in many communities, COD concentrations
of treated wastewater discharged from AF still exceed the standard value.This research aimed to increase COD
removal efficiency of up-flow anaerobic filters (UAFs) under short HRT condition by adding photosynthetic bacteria
(PNB) to the system during the start-up period. The result revealed that at HRT 1.1-6.5 hours, an UAF with PNB
addition had 52-90 % removal efficiency which was significantly higher than the UAF without PNB addition (49-88 %).
Calculated kinetic parameters of Stover-Kincannon model, Umx and KB, were 11.11 gCOD/L-day and 11.67 gCOD/L-day
for the UAF without PNB addition; 12.50gCOD/L-day and 12.98 gCOD/L-day for the UAF with PNB addition. PNB
addition can reduce HRT for 20%.
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Table 1 Flow rate and organic loading rate

Flow Height of Hydraulic COD loading
rate discharge Retention rate (kgCOD/
(L/day) pipe (m) Time (hrs) m*-day)
47.7 0.9 6.5 1.7-1.9
0.6 4.2 25-2.8
0.3 21 5.0-5.6
63.6 0.9 4.9 2225
0.6 3.2 3.4-3.8
0.3 1.6 6.7-7.5
95.7 0.9 3.3 3.5-3.7
0.6 2.1 5.3-5.5
0.3 1.1 10.5-11.0
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Table 2 Kinetic Parameters of in Stover-Kincannon Model for Upflow Anaerobic Filter

References Biomass seeding/wastewater/HRT COD loading Rate Kinetic Parameters Calculated HRT
(kgCOD/m*-day) necessary for
80% COD removal
This study No addition/ 1.7-11.0 u _=11.111 gCOD/L-day 6.5 hr
synthetic wastewater KB = 11.670 gCOD/L-day
(starch and milk)/
1.1-6.5 hr.
This study PNB addition/ 1.7-11.0 Umax= 12.500 gCOD/L-day 5.4 hr
synthetic wastewater KB = 12.981 gCOD/L-day
(starch and milk)/
1.1-6.5 hr.
Ahn J. H. etal., 2000 sludge from anaerobic digester/ 1.15-16.7 UmaX: 49.8 gCOD/L-day 1.2 hr
» synthetic wastewater K, = 50.6 gCOD/L
(starch and mineral salt)/
6-24 hr.
Rajagopal R. et al., anaerobic sludge/ 19.0 Umax= 53.5 gCOD/L-day 0.8 hr
2013 % cheese-diary wastewater/ K, = 49.7 gCOD/L
1.6 days
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