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Abstract
The effect of backpulsing, into the permeate space of a 2.5 inch spiral wrap membrane, on the prevention of fouling (flux
enhancement) was investigated experimentally. These experiments were performed using a 500 mg∙ℓ-1 dextrin solution
and a 100 000 MCWO polypropylene membrane, with a feed pressure of 100 kPa and a cross-flow rate of 1 000 ℓ∙h-1.
Experimental results showed that a backpulse with a duration of about 170 ms, a repeat frequency of 1 s and differential
peak pulse pressure, measured at the outlet of the permeate space, of 38 kPa gave the best results for the parameters used in
the current experiments. In this case the saturation flux with backpulsing was 82% of the clean water value and 3.9 times
the saturation flux obtained with no backpulsing.
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Introduction
The supply of cheap potable water in sufficient quantities
is a worldwide problem. Water filtration through polymer
membranes provides a good solution to obtaining potable
water, if sufficient capital and running expenses are available.
Unfortunately, membranes always foul during the water purification, and the flux drops with time. Therefore, an additional
expense in running a polymer membrane water filtration plant
is the periodic closing down of the plant (or sections thereof) to
chemically clean the membrane elements, when the flux falls
below a specified value. A further disadvantage is that the soap
solutions used during this process have to be disposed of in an
environmentally-friendly way. Therefore, physical cleaning
methods, which operate continuously and do not require the
plant to be shut down for lengthy periods (if at all), are very
attractive and do not generate any waste fluids.
There are a number of non-chemical membrane cleaning
techniques available, including back-flushing, cross-flushing
and back-shocking (Redkar and Davies, 1995; Wenten, 1995;
Parnham and Davis, 1996; Kuberkar et al., 1998; Redkar et
al., 1996; Tanaka et al., 1995; Kuruzovich and Piergiovanni
, 1996). In most previous work using these techniques, the
flushing pulses have been applied to the feed space. Although
these techniques, applied in a non-continuous way, can be
successfully used to clean some foulant layers off membranes
and (partially) restore the flux, they seem to be inefficient
in the removal of adhesive foulants (Czekaj et al., 2001).
There has been a limited amount of backpulsing work where
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the pulsing has been applied to the permeate space, but, to
date, experiments have only been performed on flat sheet
membranes (Czekaj et al., 2000; Czekaj et al., 2001; Sondi et
al., 2000; Kuberkar et al., 1998; Wenten 1995; Ramirez and
Davis, 1998; Mores et al., 2000; Parnham and Davis, 1996;
Mairal et al., 1999; Shugman et al., 2009). In this study, rapid,
continuous backpulsing into the permeate space was found to
be very effective in maintaining a higher flux in a spiral wrap
element. Note that in order to avoid back-side contamination
of the membrane, a clean feed (the permeate itself or reverse
osmosis (RO) water) was used for backpulsing into the permeate space.
As the spiral wrap elements contain deformable membrane envelopes (with a total membrane area of up to several
square metres) and involve much larger volumes than in flat
cells, and because of the geometry of the spiral wrap elements
the optimal repetition frequencies for backpulsing are lower
(< 1 Hz) than the 1-10 Hz used for flat cells (Czekaj et al.,
2000; Czekaj et al., 2001; Sondi et al., 2000; Kuberkar et
al., 1998; Wenten, 1995; Ramirez and Davis, 1998; Mores
et al., 2000; Parnham and Davis, 1996; Mairal et al., 1999;
Shugman et al., 2009), which have smaller membrane areas
and volumes, two cases should be distinguished: If the amplitude of the infrasonic pressure pulses applied to the permeate
space is less than the pressure applied on the feed side, the
membrane can only be vibrated, which can shake or peel the
fouling layer off the membrane (Czekaj et al., 2001). If the
pulse pressure is higher than that in the feed space, in addition to the vibrating action the permeate can also flow back,
through the membrane, from the permeate to the feed side and
wash the foulant out of the accessible pores of the membrane
as well as lift the foulant layer from underneath. Note that
a negative trans-membrane pressure (TMP), if applied for a
large enough fraction of the cycle, will significantly lower the
nett permeate flux.
Czekaj (1999) presented a mathematical model for the
permeate flux when infrasonic pulsing is applied to a flat
sheet membrane. No theory currently exists to describe the
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