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Abstract In this study, effluent water was produced through Submerged Membrane
Bio-Reactor(SMBR) process, which is a simple system and decomposes organic matter
contained in wastewater with biological treatment process and performs solid-liquid sep-
aration, Especially, ozone oxidation treatment process is applied to effluent water con-
taining fluorescent whitening agent, which is a trace pollutant which is not removed by
biological treatment, and influences the quality of reused water. The concentration of
CODcr in the SMBR was 449.3mg/{-CODcr, and the concentration of permeate water was
100.3mg/t-CODcr. The removal efficiency was about 70.1%. The amount of ozone re-
quired for the removal of the fluorescent whitening agent in the permeated water in SMBR
was 6.67g-0s/min, and the amount of ozone required to remove CODw relative to the
permeate water was calculated to remove 0.997mg-CODwn for 1mg of Os.

Keywords membrane bio-reactor(mbr), ozone oxidation, paper and papermill, fluo-
rescent whitening agents, water reuse
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Figure 1. Chemical structure of diaminostilbene
disulfonic acid.
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Table 1. Charateristics of papermill wastewater

Parameters Concentration
CODwr(mg/ Q) 148~408
CODcdmg/ Q) 314~598
MLSS(mg/ Q) 2228~3974
Turbidity(NTU) 222~485
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Figure 2. Schematic diagram of SMBR system.
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Table 2. Specifications of membrane module

Table 3. Operation conditions of SMBR

Parameters Condition
System Type Submerged
Material HDPE
Membrane Type Hollow Fiber
Pore Size 0.4um

Total Membrane Surface Area 16.8m?

Parameters Operation Condition
HRT 4.4hrs

SRT 4. 7day

Aeration Retention 25~50 m3/min
Dissolved Oxygen 4.0~5.0mg/
Temperature 25+2C

pH 7.0~8.0
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Figure 3. Schematic diagram of pilot plant ozone oxidation reactor.
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Figure 5. Turbidity of paper—mill wastewater and permeate water.
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Figure 6. Profiles of CODcr and CODwn concentration of paper—mill wastewater and permeate water.
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Figure 9. Effect of ozone oxidation of the paper and
papermill wastewater contained fluorescent whitening
agents on CODwmn and TOC.
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