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A B S T R AC T

Spiral-wound membrane (SWM) elements for nanofiltration (NF) and reverse osmosis (RO)
need pre-treatment to prevent clogging of the feed spacer channel by particles and/or biomass.
Usually rapid sand filtration or ultrafiltration is applied for this purpose. The effect of (the
removal of) particles on biofouling processes in spiral-wound membrane (SWM) elements was
investigated in this work by using a pilot set-up consisting of three parallel SWM elements.
Local tap water supplemented with acetate to promote biofouling was fed to (i) a reference
element, (ii) an element with one hour of daily dosing of copper sulfate to control biofouling
and (iii) a third element with an additional pre-filtration to eliminate particles from the feed
water of the element. The additional filter element behaved similarly to the reference element
with respect to membrane transfer coefficient (MTC) decrease and pressure drop increase. Also
results for membrane autopsy for biological and organic parameters were similar. The results
demonstrated that the applied particle removal did not have a significant effect on the biofouling behavior in SWRO elements.
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1. Introduction
Membrane fouling, in particular biofouling, is one of
the main drawbacks in the application of spiral-wound
nanofiltration (NF) and reverse osmosis (RO) membrane
elements potentially leading to operational problems and
deterioration of the water quality [1]. In order to control
membrane fouling, two basic strategies are employed in
practice, i.e., intensification of the pre-treatment before
NF/RO and regular membrane cleaning of spiral wound
membrane (SWM) elements. A common way to detect
membrane fouling is the monitoring of operational
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parameters during membrane filtration specifically the
increase in pressure drop which cannot differentiate particulate fouling and biofouling [2]. The aim of this study
is to systematically investigate the effect of particles on
biofouling.

2. Experimental part
A pilot study was carried out using three parallel
2.5-inch SWM elements (DOW Filmtec; TW30-2521)
in cross-flow operation at a recovery of 10% per element, i.e., (i) a reference element, (ii) an element with
one hour of daily copper sulfate dosing (1 g/l at pH 2)
to inactivate biomass and (iii) a third element with an
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