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Abstract

The characteristics of the microbial community in a practical-scale down-flow hanging sponge (DHS) reactor, high in organic
matter and sulfate ion concentration, and the seasonal variation of the microbial community composition were investigated.
Microorganisms related to sulfur oxidation and reduction (2-27%), as well as Leucobacter (7.50%), were abundant in the reactor.
Anaerobic bacteria (27-38% in the first layer) were also in abundance and were found to contribute to the removal of organic
matter from the sewage in the reactor. By comparing the Simpson index, the abundance-based coverage estimator (ACE) index,
and the species composition of the microbial community across seasons (summer/dry, summer/rainy, autumn/dry, and winter/
dry), the microbial community was found to change in composition only during the winter season. In addition to the estimation of
seasonal variation, the difference in the microbial community composition along the axes of the DHS reactor was investigated for
the first time. Although the abundance of each bacterial species differed along both axes of the reactor, the change of the
community composition in the reactor was found to be greater along the vertical axis than the horizontal axis of the DHS reactor.

Keywords DHS (down-flow hanging sponge) - Microbial community composition - Sewage treatment - Developing country
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Characterization of sludge properties for sewage
treatment in a practical-scale down-flow hanging sponge
reactor: oxygen consumption and removal of organic
matter, ammonium, and sulfur

Naoki Nomoto, Masashi Hatamoto, Muntjeer Ali, Komal Jayaswal,
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Tadashi Tagawa, Shigeki Uemura, Takashi Yamaguchi and Hideki Harada

ABSTRACT

The characteristics of sludge retained in a down-flow hanging sponge reactor were investigated to
provide a better understanding of the sewage treatment process in the reactor. The organic removal
and sulfur oxidation conditions were found to differ between the first layer and the following three
layers. It was found that 63% and 59% of the organic matter was removed in the first layer, even
though the hydraulic retention time was only 0.2 h. It is thought that the organic removal resulted
from aerobic and anaerobic biodegradation on the sponge medium. The sulfate concentration
increased 1.5-1.9-fold in the first layer, with almost no subsequent change in the second to fourth
layers. It was shown that oxidation of sulfide in the influent was completed in the first layer. The
result of the oxygen uptake rate test with an ammonium nitrogen substrate suggested that the
ammonium oxidation rate was affected by the condition of dissolved oxygen (DO) or
oxidation-reduction potential (ORP).

Key words | developing country, down-flow hanging sponge, retained sludge, sewage treatment
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Abstract

A full-scale UASB (Up-flow Anaerobic Sludge Blanket)-DHS (Down-flow Hanging Sponge) system, which is a
sewage treatment technology for developing countries, was applied in India, and its performance was evaluated. In the
initial phase of start-up (up to the 3rd month), the DHS system showed a 60% COD,, removal efficiency. Up to the 9th
month, the operation of the DHS reactor was affected by various unforeseeable situations, e.g. inappropriate volume of
DHS influent. However, from the 9th month onwards, a stable flow was received by the DHS reactor. From the 9th to
the 12th month, the average COD, in the DHS effluent was 92 (£20) mg L. During this period, organic load
fluctuated from 2.59 to 12.59 kg-COD,, m” day™, and was high. However, the organic load and removal of the DHS
reactor were directly proportional to each other. As a result, it was clarified that this system can maintain its organic
matter treatment performance even under high organic load. Also start-up of the DHS reactor was achieved without
maintenance, despite some common problem that can be seen in developing countries. It was shown that the DHS
reactor is an appropriate sewage treatment technology for developing countries.

Keywords: DHS (Down-flow Hanging Sponge) ; Sewage treatment; Developing country; Start-up characteristics;
High organic load
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