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Abstract

In this study, the applicability of a synthetic fiber rapid filter was examined for polishing the secondary effluent
from wastewater treatment plants or as a pre—treatment facility for subsequent membrane treatment processes.
The filter media used was a fixed—bed double—helix rope—type medium composed of a 4mm polyethylene core
entwined with 1,100 denier polyethylene multi—filament yarn. Secondary effluent from three wastewater treatment
plants was used as simulated feed water. When the simulated water was fed into the rapid filter without any coagulant
aid, filtration was concentrated on the surface due to microbial floc, resulting in a rapid increase in head loss.
However, the turbidity of the filtered water remained relatively stable because of the strong adhesion provided
by the microbial floc. An evaluation of the filter's cleaning efficiency revealed that the same adhesion, which had
been advantageous during filtration, acted as a disadvantage during cleaning, leading to poor backwashing efficiency.
This was presumed to be due to the narrowing of the media’s interstitial spaces caused by high—speed cleaning.
Therefore, in order to use rapid fiber filters for improving the quality of effluent or for pretreatment in wastewater
treatment applications, it is necessary to explore solutions that can enhance backwashing efficiency.
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Fig. 1. Typical process flow diagrams for wastewater treatment employing advanced treatment processes with settled secondary(Park, 2016).
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Fig. 2. Photo of the filter system and filter module
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Fig. 3. Particle size distribution of the WWTP feed water and turbid
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Table 1. Sludge Settling Characteristics used for high speed fiber filter test

Parameters A WWTP B WWTP C WWTP
(Seosan 1) (Seosan 2) (Deoksan)
MLSS(mg/L) 3,420 3,320 2,540
SV3o(ml/L) 557 555 325
SVI(ml/g) 163 168 128
Zone settling velocity (m/day) 9.7 9.5 13.8
Table 2. TSS and turbidity of the various feed water for fiber filter
Parameters Clay water A WWTP B WWTP C WWTP
TSS (mg/L) 29.5 28.9 30.5 28.7
Turbidity (NTU) 14.2 11.8 11.5 11.6
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