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aPIA-Prüf- und Entwicklungsinstitut für Abwassertechnik an der RWTH Aachen e.V. Aachen, Germany
Tel. +49 241 750 82 17; Fax: +49 241 750 82 29; email: gil@pia.rwth-aachen
bDepartment of Water Management, Section Sanitary Engineering, Delft University of Technology,
P.O. Box 5048, Delft, 2600 GA, The Netherlands
cWitteveen + Bos, Van Twickelostraat 2, Deventer, 7400 AE, The Netherlands
dUniversity Institute of Water and Environmental Sciences. University of Alicante, Ap 99. 03080, Alicante, Spain

Received 23 August 2011; Accepted 19 January 2012

ABSTRACT

This paper corresponds to the second part of a study aiming to establish the best conditions
to start-up decentralised membrane bioreactors. The first part focused on the impact of dif-
ferent operational parameters on the start-up, whereas this second part aims to find a substi-
tute for activated sludge to serve as initial inoculum. Both low powdered activated carbon
addition and Alumin 7 (alkaline coagulant) demonstrated a low performance in terms of fil-
terability and operation. In turn, ferrous chloride (FeCl2), due to its ability to coagulate solu-
ble and colloidal matter, was able to create a cake layer composed of large coagulated
particles acting as a prefilter. Additionally, the combination of wastewater plus FeCl2 allow-
ing sufficient contact time before the filtration starts has demonstrated to be the best way to
start-up decentralised membrane bioreactor using this additive. Eventhough some drawbacks
are associated with its high acidity, i.e. low pH, high conductivity and low NHþ

4 –N removal,
the excellent filterabilities observed and the possibility to create a cake layer from “zero-bio-
mass” convert this additive as a possible substitute for activated sludge. This is supported
by particle size distribution measurements suggesting that the negative effects of fine parti-
cles are outweighed by the possibility of creating a cake layer that impedes pore blocking.
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1. Introduction

Small wastewater treatment plants (SWwTP) using
membrane technology or decentralised membrane bio-
reactors (MBR-SWwTP) are considered nowadays as
one of the best technologies available in the market to
treat wastewater in decentralised areas, in spite of the
problems related to this technology, i.e. fouling of the
membrane and high energy cost. Unlike its competi-
tors, one important advantage offered by this technol-

ogy is the possibility to reuse the permeate obtained
after filtration for water reclamation in one single step.
As a consequence, owners of MBR-SWwTP can benefit
from a constant, cheap and safe effluent of regener-
ated water.

The start-up phase of such devices is crucial and it
will condition the performance, removal efficiency
and plant operation on the long term. Trials without
initial inoculum [1]—with negative results—as well as
tests to check the impact of different parameters on
the first days of operation [2] have been carried out.
The idea of employing additives to substitute*Corresponding author.
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