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Abstract

This study investigated the process performance of Down-flow Hanging Sponge (DHS) system for
the treatment of municipal wastewater at Thungkru wastewater treatment plant, Bangkok. The DHS
system was designed with 2 DHS reactors combined in series. The reactors were fed continuously
with municipal wastewater under ambient temperature. The reactors were started up with 4-hour
HRT, and then the HRT was reduced to 2 hours, 1.5 hours, and 1 hour. This system was operated
for more than 300 days, and the study on the DHS system revealed that the 1.5-hour HRT was the
best point with regard to the high carbonaceous and pathogens removal efficiency. The DHS system
could eliminate 75-86% of organic substances whereas it could remove more than 90% of
suspended solids. Moreover, this system could greatly eliminate E. coli and total coliforms. Its
removal efficiency was 99.4% for E. coli and 98.1% for total coliforms. In other words, the residues
that remained were 8 and 184 CFU/ml, respectively. According to the investigation on the
wastewater and the different levels of height of the reactors, the higher the reactors are the greater
amount of organic substances and pathogens that could be eliminated. The quality of water of each
level of height was significantly different. On the 186" day of the experiment, the Oxygen Uptake
Rate (OUR) of both autotrophic and heterotrophic microorganisms were observed. The study on the
186" day revealed that the activity of sludge showed the greatest amounts of oxygen used by both
heterotrophic and autotrophic microorganisms during the period of 2-hour HRT. With the long-term

operation and maintenance data, it can be concluded that the DHS system is suitable for the



treatment of municipal wastewater. Due to the low operation cost and maintenance, the DHS system

can cope with low-strength sewage in developing countries.

Keywords: Down-flow Hanging Sponge/ Oxygen Uptake Rate (OUR)/ E. coli/ Total coliforms/

CFU



