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Ultrafiltration (UF) can be used as a promising process filtering secondary effluent to produce reuse water. However,
membrane fouling caused by macromolecular
organic compounds is a general drawback.
In the present work, slow sand filtration is used

to reduce fouling potential of secondary effluent
prior to UF. The results show that it can remove
particles, colloids and dissolved substances and
improve the performance of a conjuncted UF
significantly. Lab-scale membrane filtration tests
show that biopolymers detected using LC-OCD

Background

Results

Due to the presence of macromolecular
organic compounds, direct UF of secondary
effluent results in always severe fouling [1].
As a simple and effective process, biofiltration can be used to remove foulants from
secondary effluent prior to UF and improve
its performance [2]. Although the evaluation
of fouling control effect can be conducted by
comparing the performance of UF, for a better
understanding of fouling mechanisms and
selecting of suitable fouling control strategies
it is necessary to identify and quantify major
foulants. Based on quantified results, the
investigation of foulant removal mechanisms
within biofilters and factors impacting its
performance can be further carried out.

1. Fouling Control Effect using Slow Sand Filtration:

Filter material:
silica sand
grain size 1-2 mm
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Filtering slow sand filtrate leads to
a much slower TMP increase

Slow sand filtration can remove particles,
colloids and dissolved substances [3]

2. Identification and Quantification of Major Organic Foulants:
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Methods

are major organic foulants. Pilot-scale UF
experiments verified this conclusion. Within
slow sand filters the removal of biopolymers
is observed to take place in the upper active
sand layer. The sustainable elimination
of biopolymers is mainly attributed to
biological processes.
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3. Removal of Biopolymers within Slow Sand Filter:
O2 and DOC concentration [mg/L] and pH
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Molecular weight cut-off:
:
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Conclusions

Infrared detection of CO2
ON detector @ 220 nm

Liquid chromatography with on-line
organic carbon, UV and organic
nitrogen detectors (LC-OCD)

Slow sand filtration can remove particles,
colloids and dissolved substances, the
performance of the subsequent conjuncted
UF can be improved to a large extent.

The biopolymers detected using LCOCD are major organic foulants. The
removal of them in bio-filtration is
mainly due to biological processes.
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