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Development of a Novel Sewage Treatment Process for Minimum Energy

Requirement ~Treatment Characteristics of Sponge Carrier Trickling Filter as the
Third Generation Type DHS Reactor~

AR, LDMEET™, LR, SRR, R
Masanobu TAKAHASHI, Takashi YAMAGUCHI, Shigeki UEMURA,
Akiyoshi OHASHI, Hideki HARADA

ABSTRACT; In the past several years our research group has been conducting R & D on a novel sewage
treatment system applicable to developing countries by combination of an UASB anaerobic pretreatment unit
and a DHS aerobic post-treatment unit. The DHS —downflow hanging sponge— process is our originally
proposed concept, which employs poly-urethane sponge carrier as sludge supporting materials. In this study,
the third-generation (G3-type) DHS reactor was installed at a municipal sewage treatment plant, and a long-
term continuous experiment was conducted by feeding an actual sewage to the combined UASB/DHS system.
The combined system achieved an excellent organic removal of over 90 % BOD, as well as nitrification of over
70 %, at HRT of 6hr for UASB and 2hr for DHS units, respectively. Some key factors governing superior
performance of organic removal and nitrification were clarified by the continuous flow experiment. Due to no
requirement of external aeration input and withdrawal of excess sludge, our combined UASB/DHS system
would be definitely attractive option as less-cnergy required sewage treatment process, especially for
developing countries.

KEYWORDS; Sewage treatment, municipal sewage, UASB/DHS system, for developing countries
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Fig.1 Schematic representation of an UASB + DHS-G3 combined sewage treatment system.
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reactor.
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Fig.7 Water quality profile along DHS-G3 reactor on the day 221 (DHS-G3 HRT :2hrs).
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Table 4 Results of impulse tracer experiment from DHS-G3.

. Theoretical The percentage difference of
Condition  Flow ra'te HRT Observed HRT  observed to theoretical HRT
(mL/min) (min (hr)) (min (hr)) %)
Clean 215 240 (4 61(1.01) 74.7%
323 160 2.7) 39 (0.65) 76.1%
430 120 (2) 28.8(0.48) 76.2%
860 60 (1) 14.4(0.24) 75.7%
1147 45 (0.75) 12,6 (0.21) 71.6%
Contain 323 160 2.7) 23.5(0.39) 85.3%
biomass
430 120 (2) 20.4(0.34) 83.0%
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