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High-load treatment by Moving-bed Biofilm Process using Sponge Media

by Mitsuhiro TOKUNO, Hiroshi SAKUMA, Yuichi FUCHU, & Akihiro IKEDA

Tests were done at a paper mill to study the performance of a moving-bed biofilm process, featuring the use of sponge media (Type
II Ebafoam), for treating wastewater. An S-COD removal exceeding 65% was indicated under a COD volumetric load of below 4
kg/(m®-day), and a high S-BOD removal of 90% under a BOD volumetric load of below 3.5 kg/(m’-day). Based on such findings, a
sponge-media-using, moving-bed biofilm treatment system was employed at the paper mill. This system is achieving an S-COD
removal of 60%, the designed value, under the design S-COD volumetric load of below 2.5 kg/(m’-day). The use of this system for
treating other industrial wastewater and at small-scale sewage treatment plants is being looked into.
Keywords: Sponge media, Moving bed, Biofilm process, Volumetric loading, Activated sludge process, Paper mill wastewater, Sewage, Industrial

wastewater, Chemical clarification, Aluminum sulfate
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Table 1 Specifications of media

IHH Hobk

Ttem Specifications
Mok RK)ZFL oy 7)) a—-nk
Material quality Polyethylene-Glycol-made
Tk (mum) 10X 10 % 10
Size
T (kg/m?)
Density 355
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Table 2 Specifications of experimental equipment

IHH A%
Item Specifications
ﬂ.“(_t W 1000 mm X L 500 mm % H 1320 mm
Size
HRNE
Effective volume o751
LRGSR s
Ratio of filled media 30%
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Table 3 Experimental conditions
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S < =
CODEMEH e/ D) | o | L0 | . | s 3 S P I g8
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Reactor HRT Fig. 3 Relation among COD volumetric loading,
effluent S-COD, and S-COD removal
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Fig. 7 Changes in water quality during the test run
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Table 4 Average water quality at design influent flow rate
JH 20034F4H3H~4H240H
Period April 3, 2003 to April 24
JUBLY/ Sy [m?/(h-f8)] 140
Influent flow rate
SCOD %R [kg/(m*d)]
S-COD volumetric loading 22 13~32)
SBOD## A [kg/(m* d)] _
S-BOD volumetric loading 25 (20~34)
IHH JEK JLPR K
Ttem Influent Effluent

pH (=) | 67 (58~77) 69 (65~75)
SS (mg/D) | 190 (68 ~420) 260 (80~ 470)
COD (mg/l) | 204 (146~ 287) 133 (732~193)
S-COD (mg/D) | 183 (112~264) 66 (15.0~106)
BOD (mg/l) | 270 (200~ 330) 110 (3.7~69)
S-BOD (mg/D) | 210 (170~ 280) 27 (37~69)
S-COD Bz (%) .
S-COD removal 69 (58~87)
S-BOD Fps (%)
S-BOD removal 89 (95~96)

() WOEMEIZKREOLEFIH % 7R,

The number in parentheses is the change range of water quality.
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