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ABSTRACT
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The membrane bioreactor (MBR) is becoming increasingly popular for
wastewater treatment, mainly due to its capability of producing high quality effluent
with a relatively small footprint. However, membrane fouling is a very serious
problem faced by MBRs. Cake layer formation generates largest resistance for
membrane filtrations. It was well known that adding flocculants could flocculate
small particles and soluble EPS (Extracellular Polymeric Substances) into large flocs.
Flocculated flocs can form a more porous cake, which would enable a higher
permeate flux. The main objective of this study was to investigate the application of
in-line flocculation on MBR system for septic tank effluent treatment. The
combination of membrane system was feed by polymeric flocculant for improving
membrane performance and reducing membrane fouling. The performance of the
system was assessed based on its chemical oxygen demand (COD) removal
efficiency, nitrogen removal efficiency and membrane fouling potential.

In order to determine the effect of flocculation on MBR performance, jar tests
were performed by adding polyacrylamide (PAM) in wastewater which was a mixture
of sludge from laboratory-scale MBR tank and raw septic tank effluent. Three
different types of PAM having different degree of charges (cationic, anionic and
nonionic charge) were investigated in the jar tests. The effectiveness of the
polyacrylamides was measured based on the reduction of turbidity, the removal of
total chemical oxygen demand (TCOD) and the soluble chemical oxygen demand
(SCOD).

It was found that cationic polyacrylamide (C-PAM) gave the highest
flocculation efficiency. In case of sludge in MBR tank, it can achieve turbidity
reduction by 32% to 92%, TCOD removal by 15% to 76%, and SCOD removal by
22% to 84%. In case of raw septic effluent, the range of turbidity reduction was
between 37% and 90%, TCOD removal between 29% and 78% and SCOD removal
between 2% and 72 %. The fouling potential of the sludge in MBR tank was
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characterized by the standard modified fouling index (MFI). The results indicated that
pretreatment by flocculation can effectively reduce the fouling propensity of the
sludge.

From the data obtained in jar test experiments, C-PAM was chosen as a
flocculant to be used in the in-line flocculation MBR system. Comparative assessment
of C-PAM at different dosages (non-dosed, 0.1 mg/l and 2 mg/l) was conducted. The
system was operated at HRT of 6 hours and SRT of 20 days. It was found that the
combination of in-line flocculation with MBR system in this study was able to
decrease the fouling of the membrane in the case of long term operations. In addition,
it was also found to improve the system performance. The results showed that TCOD,
SCOD, total nitrogen (TN) and total extracted polymer substance (EPS) removal
efficiencies increased when the flocculant dosage increased.

Keyword: Fouling, Membrane bioreactor (MBR), Polyacrylamide (PAM), Septic
tank effluent.
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