
Desalination and Water Treatment 
www.deswater.com
1944-3994/1944-3986 © 2012 Desalination Publications. All rights reserved
doi: 10/5004/dwt.2012.2450

*Corresponding author.

42 (2012) 37–42
April

Investigation of the sludge thickening potential of waste activated sludge 
using membranes

J. Schaller a,*, W. Heineb, A. Drewsc, M. Kraumea

aTechnische Universität Berlin, Chair of Chemical and Process Engineering, Ackerstr. 71-76, ACK 7, 13355 Berlin, Germany
Email: J.Schaller@tu-berlin.de
bRochem UF-Systeme, Seegelkenkehre 4, 21107 Hamburg, Germany
cHTW Berlin, Engineering II, School of Life Science Engineering, Wilhelminenhofstr. 75A, 12459 Berlin, Germany

Received 20 October 2010; Accepted 12 September 2011

A B S T R AC T

Sludge thickening with membranes, especially external membranes, is recently emerging. In 
this study the feasibility of external membranes for thickening of waste activated sludge up to 
30 g l−1 was studied using a test cell. In batch-wise thickening experiments, the characteristics 
of the fi ltration process under various operating conditions (w = 0.8–2 m s−1, TMP = 1–1.8 bar) 
and with different membranes (four UF membranes, one MF membrane) were investigated. For 
the different membranes no considerable difference in the sludge thickening behaviour was 
observed, despite huge variations in membrane pore size and water permeability. By increasing 
the cross-fl ow velocity, signifi cant improvements in permeability could be achieved, whereas 
an increase in TMP at constant cross-fl ow velocity slightly deteriorated the permeability dur-
ing the sludge thickening. The obtained permeabilities of 15–20 l m−2 h−1 bar−1 at MLSS con-
centrations higher than 30 g l−1 are economical and, therefore this process is an alternative to 
conventional sludge thickening processes. In order to investigate the continuous operation 
of the sludge thickening process, fi ltration at constant MLSS concentration of approx. 30 g l−1

was investigated. During the constant MLSS operation, a slight decrease in permeability was 
observed. Long-term experiments indicate that batch-wise thickening of sludge is feasible with 
permeabilities of 10–15 l m−2 h−1 bar−1.
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1. Introduction

Large amounts of waste activated sludge are pro-
duced in a wastewater treatment plant. For sludge 
volume reduction, thickening and dewatering are nor-
mally applied. The commonly used methods like grav-
ity thickening, dissolved air fl otation and centrifugal 
thickening have some disadvantages like either large 

footprint combined with a low thickening effi ciency or 
high energy demand.

In some wastewater treatment applications where lim-
ited space is available, for example on ships, membrane 
bioreactors are used for wastewater treatment but still 
much space is needed for sludge storage. Although the 
biomass concentration in MBRs is higher than in the con-
ventional activated sludge process, some kind of sludge 
volume reduction is still needed. By sludge thickening 
directly on the ships it is either possible to reduce the 
sludge storage tank or the ships can stay longer at the sea. 
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