
Greywater treatment in a submerged membrane bioreactor with
gravitational filtration

Mona Lamine*, Dalila Samaali, Ahmed Ghrabi

Wastewater Treatment Laboratory, Centre for Water Research and Technology, BP 273 Slimane 8020, Tunisia
Tel./Fax: +216 71 410 740; email: mona.lamine@certe.rnrt.tn

Received 16 September 2011; Accepted 12 February 2012

ABSTRACT

This study examined the practical performance of a submerged membrane bioreactor treating
low-load greywater. A 17 L laboratory-scale bioreactor with a flat-plate microfiltration mem-
brane (polyethylene; pore size 0.4 lm) was operated to treat the effluent from the showers of
the student housing complex at the Tunis Agriculture University (Tunisia). Permeate was
intermittently withdrawn at constant transmembrane pressure induced by water level differ-
ence. The Pollutant removal and membrane behaviour were monitored. The treatment
obtained a stable output with an excellent effluent quality in terms of chemical oxygen
demand, suspended solids and anionic surfactant levels (20, <0.1 and 0.025mg/L, respec-
tively); in addition, faecal coliforms in the permeate were undetectable. The average power
consumption by the experimental plant was 3.3 kWh per 1m3 of treated water.
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1. Introduction

Greywater reuse is becoming an increasingly
important factor for saving potable water in many
countries. Greywater is defined as the domestic waste-
water from laundries, showers, bathtubs, hand basins
and kitchens, excluding streams from toilets [1–3].
Some authors exclude kitchen wastewater from the
other greywater streams [4–7]. The elimination of the
toilet stream from domestic wastewater generates
effluents with reduced levels of nitrogen, solids and
organic matter (especially the barely degradable frac-
tion), but that often contains elevated levels of surfac-
tants, oils and pathogens.

Greywater treatment and reuse offers the potential
to substantially reduce demand of domestic potable
water, but care must be taken to ensure that this is

achieved without endangering public health and the
environment.

Several wastewater treatment methods, such as
soil filtration, constructed wetlands, rotating biological
contactors and sequencing batch reactors (SBRs) have
been extensively tested for greywater treatment [8,9].

The membrane bioreactor (MBR) has recently been
regarded as an innovative technology for greywater
treatment due to its process stability and its ability to
remove pathogens. The MBR technology combines a
biological degradation process utilising activated
sludge with a direct solid–liquid separation by mem-
brane filtration. Using micro- or ultrafiltration mem-
brane technology (with pore sizes ranging from 0.05
to 0.4 lm), MBR systems allow for the complete
physical retention of bacterial flocs and virtually all
suspended solids (SS) within the bioreactor. As a
result, the MBR has many advantages over conven-
tional wastewater treatment processes, including small*Corresponding author.
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