
US 20040217053A1 

(19) United States 
(12) Patent Application Publication (10) Pub. No.: US 2004/0217053 A1 

Zha et al. (43) Pub. Date: NOV. 4, 2004 

(54) METHOD OF CLEANING MEMBRANE Publication Classi?cation 
MODULES 

(51) Int. Cl.7 ................................................... .. B01D 65/02 

(76) Inventors: Fufang Zha, West Ryoe (AU); (52) US. Cl. .......................................... .. 210/636; 210/798 
Anthony James Stubbs, Ryde (AU) 

Correspondence Address: (57) ABSTRACT 
KNOBBE MARTENS OLSON & BEAR LLP 

2040 MAIN STREET A method of cleaning a membrane ?ltration module (6), the 
FOURTEENTH FLOOR module (6) including at least one membrane (8) located in a 
IRVINE’ CA 92614 (Us) feed-containing vessel (7), the membrane (8) having a 

_ permeable Wall Which is subjected to a ?ltration operation 
(21) Appl' NO" 10/774’041 Wherein feed containing contaminant matter is applied to 

. _ one side of the membrane Wall and ?ltrate is Withdrawn from 
(22) Flled' Feb' 6’ 2004 the other side of the membrane Wall. The method comprising 

Related U S Application Data the steps of: suspending the ?ltration operation; performing 
' l a cleaning process on the membrane Wall to dislodge con 

(63) Continuation of application No PCT/AU02/01065 taminant matter therefrom into liquid surrounding the mem 
?led on Aug 8 2002' ’ brane (8); performing a high velocity sWeep of the feed 

’ containing vessel (7) to remove the liquid containing the 
(30) Foreign Application Priority Data dislodged contaminant matter; and recommencing the ?l 

tration operation. An improved gas scouring method is also 
Aug. 9, 2001 (AU) .......................................... .. PR 6924 diSClOSed 

Permeate 

at "’ -. a 

15 

AVS 

‘3- Backwash 
/ AV? 

AVB 

[2' v 

as to F5. 
9 AV 

Membrane Module Assembly 



Patent Application Publication Nov. 4, 2004 Sheet 1 0f 4 US 2004/0217053 A1 

/4' ET 
5’ 
AVI4 

Figure 1 Membrane Module Assembly 
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(c) Pressurization via backwash (d) Blow-out and fast drain-down 

Figure 2 Membrane Cleaning Sequence 
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Figure 3 Cleaning Ef?ciency of Different Strategies 
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METHOD OF CLEANING MEMBRANE MODULES 

FIELD OF THE INVENTION 

[0001] The present invention relates to membrane ?ltra 
tion systems and, more particularly, to a method and appa 
ratus for improving the ?ltration ef?ciency of such systems 
by providing an improved cleaning system for the mem 
branes. 

BACKGROUND ART 

[0002] Any discussion of the prior art throughout the 
speci?cation should in no Way be considered as an admis 
sion that such prior art is Widely knoWn or forms part of 
common general knoWledge in the ?eld. 

[0003] In a membrane ?ltration process, the method used 
to physically clean membranes is of vital importance. An 
ef?cient membrane cleaning strategy can maintain a stable 
permeability of the membrane and reduce the frequency of 
chemical cleans. A commonly used method to physically 
clean membranes is a backWash (also called “back?ush” or 
“backpulse”) With the permeate/?ltrate or a gas. The back 
Wash method is typically used to eject solids blocking the 
membrane pores and partly dislodge the cake that may have 
formed on the membrane surface. 

[0004] Backwash With pressuriZed gas has proved a very 
ef?cient cleaning method and is noW Widely used in the ?eld 
of micro?ltration processes. The limitation to this method is 
the membrane pore siZe. Backwash of membranes With 
permeate has no limitations to the pore siZe, but the back 
Wash ef?ciency is generally loWer than gas backWash and 
the transmembrane pressure (TMP) recovery not enough to 
offset the fouling rate. Further means are employed to 
enhance the backWash efficiency, such as dosing chemicals 
to the backWash permeate, or in combination With gas 
scrubbing. 

[0005] Maruyama et al in Japanese Patent No. JP2031200 
discloses a holloW ?bre membrane backWashing method. 
The method involves the folloWing sequence: stop ?ltration, 
air-scour membrane, ?ll the membrane vessel, backWash 
With permeate under pressuriZed air and drain the Waste. 
This procedure is repeated to achieve a higher ef?ciency. 
Sunaoka et al in a US. Pat. No. 5,209,852 describes a 
process for scrubbing holloW ?bre membranes in modules. 
This process is composed of a tWo-stage air scrubbing and 
draining to clean the membranes. 

[0006] Alot of effort has been made to more effectively lift 
solids accumulated on the membrane surface and in the 
pores by optimising the backWash pressure and enhancing 
the air scrubbing ef?ciency. Another important step to 
achieve an ef?cient cleaning, Which has been largely 
ignored, is the removal of solids that have been exfoliated 
off the membrane, from the membrane modules. The typical 
methods presently used are by draining doWn of the Waste or 
by feed-and-bleed. Feed and bleed involves continual bleed 
ing of Waste containing feed out of the ?ltration system. The 
outcome is the accumulation of solids Within the modules, 
particularly toWards the tWo ends of a module and the effect 
becomes more serious if the membranes are densely packed 
in a module. 
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DISCLOSURE OF THE INVENTION 

[0007] It is an object of the present invention to overcome 
or at least ameliorate one or more of the disadvantages of the 
prior art outlined above or at least provide a useful alterna 
tive. 

[0008] According to one aspect, the present invention 
provides a method of cleaning a membrane ?ltration mod 
ule, said module including at least one membrane located in 
a feed-containing vessel, the membrane having a permeable 
Wall Which is subjected to a ?ltration operation Wherein feed 
containing contaminant matter is applied to one side of the 
membrane Wall and ?ltrate is WithdraWn from the other side 
of the membrane Wall, the method comprising the steps of: 

[0009] a) suspending the ?ltration operation; 

[0010] b) performing a cleaning process on the mem 
brane Wall to dislodge contaminant matter therefrom 
into liquid surrounding the membrane; 

[0011] c) performing a high velocity sWeep of the 
feed-containing vessel to remove the liquid contain 
ing the dislodged contaminant matter; and 

[0012] d) recommencing the ?ltration operation. 

[0013] Preferably, the cleaning process of step b) includes 
a ?uid backWash of the membrane pores. For preference, the 
?uid backWash includes a liquid and/or gas backWash. For 
further preference, the cleaning process includes gas scrub 
bing of the surface of the membrane. 

[0014] Preferably, the sWeep of the feed-containing vessel 
is performed periodically in different directions Within the 
vessel during operation of the cleaning method. 

[0015] The contaminant matter may include solids, 
soluble species or other material removed from the feed 
during the ?ltration process. 

BRIEF DESCRIPTION OF DRAWINGS 

[0016] Preferred embodiments and eXamples of the inven 
tion Will noW be described, by Way of eXample only, With 
reference to the accompanying draWings in Which: 

[0017] FIG. 1 shoWs a schematic representation of the 
membrane module assembly according to one embodiment 
of the invention; 

[0018] FIGS. 2a to 2d shoW schematic representations of 
the membrane module of FIG. 1 during the membrane 
cleaning sequence according to the invention; 

[0019] FIG. 3 shoWs a graph of transmembrane pressure 
(TMP) versus time for the module of FIG. 1 illustrating 
cleaning ef?ciencies of various backWash regimes; 

[0020] FIG. 4 shoWs a graph of transmembrane pressure 
(TMP) versus time for the module of FIG. 1 illustrating the 
effect of the high velocity sWeep on membrane cleaning; 

[0021] FIG. 5 shoWs a schematic representation of a 
membrane module according to a further embodiment of the 
present invention; and 

[0022] FIG. 6 shoWs a graph of transmembrane pressure 
(TMP) versus time for the module of FIG. 5 illustrating the 
effect of the gas injection on scrubbing ef?ciency. 
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DESCRIPTION OF PREFERRED 
EMBODIMENTS AND EXAMPLES 

[0023] In the preferred embodiments, the membrane 
cleaning regime may include a combination, in part or in 
Whole, depending on the feed Water quality, of one or more 
backwash methods. 

[0024] A backWash or blowout, or a combination of both, 
may be used to dislodge the solids blocking the membrane 
pores. 

[0025] The backWash is normally achieved by forcing the 
permeate in a reverse direction to ?ltration through the 
membrane pores. The backWash ?oW rate is usually in a 
range of 50-500% of the ?ltration ?oW, more commonly in 
a range of 100-300% of the ?ltration ?oW. 

[0026] BloWout is another method of removing solids 
from the membrane pores by creating a rapid and eXplosive 
decompression Within the ?ltration vessel. In this method, 
the tWo sides (feed side and permeate side) of a membrane 
are ?rstly pressuriZed to a speci?c value. Then the discharge 
valve on the feed side is opened to generate an instantaneous 
negative transmembrane pressure (TMP). The solids in 
membrane pores are then bloWn out by the instantaneous 
negative TMP. As described beloW, in one embodiment, the 
bloWout can also be integrated into a high velocity sWeep 
step. 

[0027] Another method of removing solids build-up from 
the membrane Walls uses gas scouring to exfoliate the 
membrane surface. This method uses gas bubbles moving 
past the membrane surface to achieve an ef?cient scrubbing. 
Gas scouring is Widely used in the membrane ?ltration 
processes Where suction is applied to the permeate side of 
the membrane Wall to induce ?ltration. For the pressuriZed 
membrane ?ltration systems, gas scrubbing is achieved by 
injecting gas, usually air, into the bottom end of the mem 
brane module While the permeate is WithdraWn from the 
upper end, as described in Japanese Patent No. JP2031200 
and US. Pat. No. 5,209,852. 

[0028] After the backWash step, the solids removed from 
the membranes are normally removed from modules by 
draindoWn of the Waste. The velocity during a normal 
draindoWn is limited by the gravity force on the liquid Within 
the vessel. The shear force thus generated is Weak and may 
not be high enough to ?ush accumulated solids out of the 
modules and/or strip solids off the surface of the membrane. 
The situation is more manifest in holloW ?bre membrane 
modules having a high ?bre packing density. 

[0029] Referring to FIGS. 1 and 2, a preferred embodi 
ment of one form of module cleaning Will be described. 

[0030] FIG. 1 illustrates a membrane module assembly 5. 
A holloW ?bre membrane module 6 is located in a vessel 7. 
The module 6, in this eXample, contains a plurality of porous 
holloW ?bre membranes 8, the ends the ?bres opening into 
respective upper and loWer permeate collection headers 9 
and 10. Filtration takes place by applying feed to the outer 
Wall of the ?bres and WithdraWing permeate through the 
?bre lumens. Filtrate/permeate is removed from both ends of 
the module 6 through ports 11 and 12 connected to headers 
9 and 10 respectively. Feed inlet ports 13 and 14 and Waste 
discharge ports 15 and 16 are provided at the upper and 
loWer ends of the vessel 7, respectively. Valves AV1 and AV2 
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control the How of feed to ports 13 and 14 While valves AVS 
and AV5 control the How of scouring gas. The How of ?ltrate 
or permeate from the headers 9 and 10 is controlled by 
valves AV3 and AV4 While backWash How to these headers 
is controlled by valves AV7 and AV4. Valves AV5 and AV6 
control Waste discharge from ports 15 and 16. 

[0031] The steps of the process Will noW be described With 
reference to FIGS. 2a to 2d. 

[0032] Step 1. Filtration. During a typical dead-end 
?ltration process, valves AV1-4 are open. The raW feed 
Water is fed via valves AV1 and AV2 entering the upper 
and loWer inlet ports 13 and 14 While the permeate is 
WithdraWn from the top and bottom ports 11 and 12 of 
the module 6 (as best shoWn in FIG. 2(a)). 

[0033] Step 2. Air scouring. At the end of the ?ltration 
step, valves AV1-4 are closed, and then the upper 
discharge valve AV5 and the gas inlet valve AVS are 
open. Gas (usually air) is then introduced into the 
module 6 through valve AVS and the loWer port 14 to 
scour the membrane as illustrated in FIG. 2(b). 

[0034] Step 3. PressuriZation via backWash. When the 
gas scouring stops, valves AV5 and AVS are closed. The 
vessel 7 is left partly ?lled With gas and Water. A 
permeate backWash is initiated by opening valves AV4 
and AV7. The pressure in the vessel 7 gradually 
increases during the backWash to pressuriZe the remain 
ing gas Within the vessel 7 (see FIG. 2(a)) and ?nally 
the pressure on both sides of the membrane Walls 
equaliZes. A pressuriZed gas pocket is thus formed 
Within the vessel 7. 

[0035] Another Way to create such a gas pocket is to drain 
doWn or partly drain doWn the liquid Waste at the end of the 
?ltration Step 1 or after the gas scouring in Step 2. In this 
case it takes longer time to pressuriZe the gas, and consumes 
more permeate, but Will achieve a higher average sWeep 
velocity. The sWeep velocity is desirably greater than 0.03 
m/sec and preferably in the range 0.3 m/sec to 2.0 m/sec. 

[0036] Step 4. BloWout and high velocity sWeep doWn 
(FIG. When the pressure on the permeate side 
approaches that on the feed side of the membrane Wall, 
Which is also the maXimum discharge pressure of the 
backWash pump, valve AV6 is opened. An instanta 
neous negative TMP is generated across the membrane 
Wall, Which achieves a second backWash of the mem 
brane pores. Simultaneously, the high-pressure gas 
pocket formed on the feed side rapidly eXpands and 
sWeeps doWn the solids out of the membrane module at 
a high velocity through port 16. The high velocity 
sWeep may also create a high shear force to assist 
scrubbing the membrane surface. The maXimum nega 
tive TMP and sWeep velocity that can be achieved 
depend on the resistance in the drain line and the 
pressure on the permeate side of the membrane. At the 
end of the fast drain, the backWash pump is stopped and 
valves AV6 and AV7 are closed. The sequence then 
returns to the start of ?ltration. 

[0037] The process described above generates both a 
bloWout effect and a fast drain-doWn of the vessel 7. 
Therefore good cleaning ef?ciency can be achieved. Other 
means to achieve a high velocity sWeep may include the use 
of the feed pump to deliver a sWeep ?oW or employing 



US 2004/0217053 A1 

compressed air/gas applied to the vessel housing the module 
or an external vessel, to achieve a high velocity sWeep. An 
external vessel may be used Where formation of a pressur 
iZed gas bubble Within the feed containing vessel is dif?cult 
due to module con?guration. In such an arrangement a gas 
containing region is provided Within a further vessel coupled 
to said feed-containing vessel. The feed-containing vessel 
and the further vessel are sealed as a Whole folloWing said 
cleaning step and pressure applied to gas Within the gas 
containing region to pressuriZe said gas, the pressure is then 
released by opening the feed-containing vessel to atmo 
sphere so as to cause the pressuriZed gas to expand and 
produce said high velocity sWeep of the feed-containing 
vessel. An external vessel may also be selectively coupled 
by a valve to the feed-containing vessel and contain pres 
suriZed gas and/or liquid Which is released by opening the 
valve into the feed containing vessel to produce the high 
velocity sWeep. 

[0038] A further method of achieving a highly ef?cient 
sWeep is to change the sWeep direction (upWards and 
doWnWards sWeep) from time to time. The times of the 
sWeep in one direction and the frequency of change of the 
sWeep direction depend on the module con?guration, feed 
Water quality and the operating conditions of the ?ltration 
system. 

[0039] It Will be appreciated that the method of cleaning 
membranes described above can also be applied to the 
inside-out ?ltration process, ?ltration by suction and other 
types of membranes, including ?at sheet, tubular, spiral 
Wound as Well as other con?gurations. 

[0040] A number of tests Were conducted using different 
cleaning regimes. These tests are described beloW. 

EXAMPLE 1 

[0041] Short Term Tests 

[0042] A holloW ?bre membrane module With a surface 
area of 33 m2 (based on OD) Was installed in a process 
illustrated in FIG. 1. Filtration Was conducted by pressur 
iZing the shell side of the module for 10 minutes and at a ?ux 
of 52 L/mZ/hr. The feed Water quality Was poor With a 
turbidity of 35 NTU. At the end of ?ltration a membrane 
cleaning procedure Was started. The folloWing cleaning 
strategies Were conducted and the cleaning ef?ciency is 
compared in FIG. 3. 

[0043] Strategy 1: Permeate backWash only. The clean 
ing protocol involved the permeate backWash only at a 
How rate of 3.2 m3/hr and a duration of 15 seconds. 
Solids Were removed by pumping the feed Water at a 
How rate of 3.5 m3/hr from the loWer inlet port and 
sWeeping out of the module through valve AV5 for 38 
seconds. The TMP kept rising after each backWash, 
indicating poor backWash ef?ciency. 

[0044] Strategy 2: Air scouring and permeate backWash. 
The cleaning strategy included a pre-aeration for 15 
seconds at an air ?oW rate of 8 m3/hr and then the 
permeate backWash similar to Strategy 1 plus a con 
tinued aeration for 15 seconds. The solids Were 
removed by the normal sWeep as in Strategy 1. The 
TMP dropped after such cleans and a better cleaning 
ef?ciency Was achieved. 
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[0045] Strategy 3: High velocity sWeep doWn. The 
sequence Was air scouring for 15 seconds, gravity drain 
doWn of Waste (5 seconds), permeate backWash With 
the shell side valves closed till the pressure at the 
permeate side reached 480 kPa (20 seconds), then 
opening the drain valve to achieve a bloW-out and high 
velocity sWeep doWn (10 seconds). FIG. 3 shoWs that 
such a high velocity sWeep-doWn further recovered 
TMP and removed the foulant on the membranes. The 
high velocity sWeep not only removed accumulated 
solids from the module, it also provided further scour 
ing of the membrane surfaces. 

[0046] Strategy 4: Similar to Strategy 3 With a slightly 
different time scale: gravity drain for 10 seconds, 
backWash and pressuriZation for 30 seconds folloWed 
by high velocity sWeep doWn for 5 seconds. Similar 
effect to Strategy 3 Was recorded. 

[0047] The above strategies Were repeated and the results 
illustrated effectiveness of the high velocity sWeep doWn in 
removing accumulated solids from module. 

EXAMPLE 2 

[0048] Extended Test on Effect of High Velocity (HV) 
SWeep 
[0049] An extended test Was conducted in the same pilot 
machine and on the same site as in Example 1. The strategy 
combining air scouring and permeate backWash (Strategy 2 
in Example 1) Was used to clean the membranes. Fouling of 
the membrane Was re?ected in the TMP rise during a 
constant ?ux operation process. The TMP change pro?le 
Was recorded on a data logger device and FIG. 4 illustrates 
the TMP pro?le. After three days (October 30-November 2) 
TMP rose by 5.5 kPa. Then the control program Was 
changed to alloW one high velocity sWeep (Strategy 4 in 
Example 1) for every eight-hours of operation. The TMP 
Was quite stable during the next six days and only a rise of 
1 kPa Was recorded. On November 8, the special high 
velocity sWeep Was removed and the TMP increased rapidly 
Without the fast sWeep. The extended test again illustrated 
the effectiveness of the high velocity sWeep in cleaning of 
membranes. 

[0050] A further aspect of the invention relates to an 
improved gas scouring method Where permeate can be 
WithdraWn from both ends of the module. According to this 
aspect there is provided a method of cleaning a membrane 
?ltration module, said module including at least one elon 
gate membrane positioned in a feed-containing vessel, the 
membrane having a permeable Wall Which is subjected to a 
?ltration operation Wherein feed containing contaminant 
matter is applied to one side of the membrane Wall and 
?ltrate is WithdraWn from the other side of the membrane 
Wall, the method comprising the steps of; 

[0051] 
[0052] b) dislodging contaminant matter from said 
membrane Wall into liquid surrounding the mem 
brane by ?oWing gas bubbles along the one side of 
the membrane Wall, said gas bubbles being formed 
by feeding gas into said feed-containing vessel 
through an opening therein. 

a) suspending the ?ltration operation; 

[0053] Preferably, the opening is positioned later 
ally of the membrane. 
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[0054] In the prior art gas or air Was introduced into the 
modules via the bottom port and the permeate taken from the 
top end only. The details of such a module con?guration are 
described in US. Pat. No. 6,156,200. 

[0055] In the above examples 1 and 2, We have shoWn the 
introduction of gas into a module When the permeate is 
WithdraWn from both ends. FIG. 5 illustrates the module 
con?guration and the ports for alternative gas injection. In 
this con?guration, port 12 is connected to the gas source via 
valve AV9 and the backWash line through valve AV4 is 
removed. Permeate is WithdraWn from one end through port 
11. 

[0056] There are tWo choices of introducing gas into the 
module 7. The ?rst option is to introduce gas into the bottom 
pot of the module via port 12. Alternatively gas can be 
injected via shell side feed port 14. This method alloWs the 
application of gas scouring to the situation Where the per 
meate is taken from both ends of a module. FIG. 6 compares 
the TMP pro?le by changing the injection of gas into port 12 
or 14. Under the same operating conditions, injecting gas 
into a different port did not produce any signi?cant effect on 
the gas scrubbing ef?ciency. 

[0057] It Will be appreciated that further embodiments and 
eXempli?cations of the invention are possible With departing 
from the spirit or scope of the invention described. 

What is claimed is: 
1. A method for cleaning a membrane ?ltration module, 

the module comprising at least one membrane located in a 
feed-containing vessel, the membrane comprising a perme 
able Wall, the method comprising: 

a) conducting a ?ltration operation Wherein a feed con 
taining a contaminant is applied to a ?rst side of the 
permeable Wall and a ?ltrate is WithdraWn from a 
second side of the permeable Wall; 

b) suspending the ?ltration operation; 

c) performing a cleaning process on the permeable Wall to 
dislodge a contaminant therefrom into a liquid sur 
rounding the membrane; 

d) performing a high velocity sWeep of the feed-contain 
ing vessel to remove the liquid containing the dislodged 
contaminant; and 

e) recommencing the ?ltration operation. 
2. The method according to claim 1, Wherein step c) 

comprises performing a ?uid backWash of the permeable 
Wall to dislodge a contaminant therefrom into a liquid 
surrounding the membrane. 

3. The method according to claim 2, Wherein the ?uid 
backWash comprises a liquid backWash. 

4. The method according to claim 2, Wherein the ?uid 
backWash comprises a gas backWash. 

5. The method according to claim 1, Wherein a velocity of 
the high velocity sWeep is greater than about 0.03 m/sec. 

6. The method according to claim 1, Wherein a velocity of 
the high velocity sWeep is from about 0.3 m/sec to about 2.0 
m/sec. 

7. The method according to claim 1, Wherein step c) 
comprises gas scrubbing a surface of the permeable Wall. 

8. The method according to claim 1, Wherein the high 
velocity sWeep of the feed-containing vessel is performed 
periodically in different directions Within the vessel. 
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9. The method according to claim 1, Wherein the mem 
brane comprises a holloW ?ber membrane, and Wherein the 
?ltrate is WithdraWn from at least one end of the holloW ?ber 
membrane during the ?ltration operation. 

10. The method according to claim 1, Wherein step d) 
comprises: 

f) forming a gas-containing region Within the feed-con 
taining vessel; 

g) sealing the feed-containing vessel; 

h) applying a pressure to a gas Within the gas-containing 
region to pressuriZe the gas; and 

i) releasing the pressure by opening the feed-containing 
vessel to atmosphere, Whereby the pressuriZed gas 
eXpands and produces a high velocity sWeep of the 
feed-containing vessel. 

11. The method according to claim 1, Wherein step d) 
comprises: 

f) providing a gas-containing region Within a further 
vessel coupled to the feed-containing vessel; 

g) sealing the feed-containing vessel and the further 
vessel as a Whole; 

h) applying a pressure to a gas Within the gas-containing 
region to pressuriZe the gas; and 

i) releasing the pressure by opening the feed-containing 
vessel to atmosphere, Whereby the pressuriZed gas 
eXpands and produces a high velocity sWeep of the 
feed-containing vessel. 

12. The method according to claim 10, Wherein the 
gas-containing region is formed by partially draining doWn 
a feed liquid Within the feed-containing vessel. 

13. The method according to claim 10, Wherein step i) 
comprises applying a ?uid backWash to the membrane. 

14. The method according to claim 1, Wherein the high 
velocity sWeep is produced by applying a source of a 
pressuriZed gas to a liquid Within the feed-containing vessel. 

15. The method according to claim 1, further comprising: 

i) providing a further vessel coupled to the feed-contain 
ing vessel, 

Wherein a high velocity sWeep is produced by applying a 
source of pressuriZed gas to the further vessel. 

16. The method according to claim 1, Wherein the high 
velocity sWeep is produced by pumping a liquid to or from 
the feed-containing vessel. 

17. A method of cleaning a membrane ?ltration module, 
the module comprising at least one elongate membrane 
positioned in a feed-containing vessel, the membrane having 
a permeable Wall, the method comprising: 

a) subjecting the permeable Wall to a ?ltration operation 
Wherein a feed containing a contaminant is applied to 
a ?rst side of the permeable Wall, and ?ltrate is With 
draWn from a second side of the permeable Wall; 

b) suspending the ?ltration operation; and 

c) dislodging the contaminant from the permeable Wall 
into a liquid surrounding the membrane by ?oWing gas 
bubbles along the ?rst side of the membrane Wall, 
Wherein the gas bubbles are formed by feeding a gas 
into the feed-containing vessel through an opening in 
the feed-containing vessel. 
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18. Amethod according to claim 17, wherein the opening 
is positioned laterally of the membrane. 

19. Amethod according to claim 17, Wherein the opening 
provides a feed inlet to the feed-containing vessel during the 
?ltration operation. 

20. Amethod according to claim 17, Wherein the gas is fed 
under pressure into the feed-containing vessel. 

21. A method according to claim 17, Wherein step c) 
comprises dislodging a contaminant from the permeable 
Wall into a liquid surrounding the membrane by ?oWing gas 
bubbles along the ?rst side of the permeable Wall, Wherein 
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the gas bubbles are formed by feeding a gas into the 
feed-containing vessel through an opening in the vessel. 

22. Amethod according to claim 21, Wherein the opening 
is positioned laterally of the membrane. 

23. Amethod according to claim 21, Wherein the opening 
provides a feed inlet to the feed-containing vessel during the 
?ltration operation. 

24. Amethod according to claim 21, Wherein the gas is fed 
under pressure into the feed-containing vessel. 

* * * * * 


