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Effects of Sludge Pre-Treatment on the Excess Sludge Production

in a Membrane—Coupled Bioreactor
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Abstract

The effects of chemical pretreatments on the excess sludge production in the membrane—coupled bioreactor were investigated.

In addition, their effects on membrane fouling were also evaluated. Two membrane bioreactors were operated. In one reactor,

a part of the mixed liquor was treated with NaOH and ozone gas consecutively and was returned to the reactor.

of the chemical pretreatment stream was 1.5% of the influent flowrate.

The flowrate

During the 200days of operation, the MLSS level in the

bioreactor with mixed liquor pretreatment was maintained relatively constant at the range of 8,000 ~ 10,000mg/ £ while it increased

steadily up to 26,000 mg/ £ in the absence of the pretreatment. Each reactor was equipped with two laboratory membrane modules

where the flux for each module was 20, and 30 {¢/m*h, respectively.

With pretreatment, almost constant transmembrane

pressure(TMP) was observed throughout the operation at the flux of 20 £/m~h. Without pretreatment the membrane module at the

same flux could also be operated at relatively stable condition. However, as the MLSS increases up to 25,000 mg/ £, a fast TMP

increase was observed. In conclusion, a complete control of excess sludge production in the membrane—coupled bioreactor was

possible without significant deterioration of the treated water quality. In addition, it was shown that stable operation in terms of

TMP is possible with sludge pretreatment and recirculation.
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Table 1. Characteristics of the feed waste water
COD TP SS VSS
(mg/L) (mg/L) (mg/L) (mg/L)
Min. conc. 178 34 35 31
Mean conc. 340.5 75 181.7 169
Max. conc. 725 12.6 517 408
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Table 2. Operational conditions for MBR

Unit 1 (Control) Unit 2
HRT (hr) 7 7
Flux (Lm’/hr) 20/30 20/30
Suction on/off time (min) 102 102
Internal recycle ratio No 0.015Q
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Figure 2. Variation of MLSS and MLVSS in the bioreactors
during the operation (Unit 1 and 2)
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Figure 4. Variation of VSS/TSS in the bioreactors during the
experiments
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Figure 3. Variation of the influent COD during the experiments
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Figure 5. Variation of the effluent COD during the experiments
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Figure 7. Variaton of DO in the bioreactors during the
experiments
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Figure 8. Variation of TP in the influent and the effluent during
the experiments
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