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WD 2004/ 033078 PCT/ AU2003/ 001338 -1 BACKWASH METHOD
FI ELD OF THE | NVENTI ON The present invention rel ates
wo oooamsdorsane filtration systenms, and nore 5 PCT/AU2003/001338

particularly to those systens enpl oyi ng porous or

per meabl e nenbranes |ocated in a tank or cell open to

at nosphere and a backwash net hod and arrangenent

t heref or. BACKGROUND ART Any di scussion of the prior

art throughout the specification should in no 10 way

be consi dered as an LSS t .such prior art is

wi dely known or forﬁz‘WMm gener al

knowl edge in the field. Porous nenbrane filtration

systens require regul ar backwashing of the menbranes
FlEngﬁﬁ: At ﬂ“VENtTﬂ@ ion efficiency and flux while

reduci ng transnenbrane pressure (TMP) which rises as

t he nenbrane pores becone 15 clogged with inpurities.

Ty ghegiregentdaovemtgprt fedatba tdk meesphbrayel filtration sygiemist amed more

are forced out of the nenbrane pores by pressurised

padiittilarly @tth8s@ syt empRyidteporote bripyitheableC@embranes
Impurities may al so be renmoved fromthe rrerrbrane

locHEd RFE FaniP¥r éélPH &' é‘ﬂrﬁd& eponge B3ck dand

cont al ni ng |npur| i es an I'ts from ranes
' iped or flushed fromthe tank. 20 The wast e
a"ll%%géﬁgerp’aﬂi%f%b?ed fromthe tank needs to be di sposed of
or reprocessed, usually in an environnentally safe
reduction in the volune of such waste
B%@F{?H@Bségﬁ as advantageous in terns of
envi ronnment a i o )

Any dlscussmn of the prior art throughout the specification should in no
way be considered as an admission that such prior art is widely known or forms
part of common general knowledge in the field.

Porous membrane filtration systems require regular backwashing of the
membranes to maintain filtration efficiency and flux while reducing
transmembrane pressure (TMP) which rises as the membrane pores become
clogged with impurities. Typically, during the backwash cycle the impurities are
forced out of the membrane pores by pressurised gas, liquid or both into the
feed tank or cell. Impurities may also be removed from the membrane surfaces

by scouring with gas bubbles. The liquid containing impurities and deposits from

the membranes is then drained or flushed from the tank.

The waste liquid displaced from the tank needs to be disposed of or
reprocessed, usually in an environmentally safe manner, so any reduction in the
volume of such waste liquid is seen as advantageous in terms of environmental

impact and cost.
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i npact and cost. WD 2004/ 033078 PCT/ AU2003/001338 -2
The draining or flushing of the tank, particularly

wob@n/oBarge arrays of nenbranes are used al SoOPCE4UR008001338
time which results in down time of the filtration
cycle. In order to reduce this down tine |arge punping
systems are required to quitkly drain and refill the
tank. ere tanpks or |1s are arranged in 5 banks and
fe%%&gﬁﬁ'&of ushing (o ﬁi @“@aﬁﬁmca ar&/wiaembargﬂarr@vaoé
in other cells may be produced during the refill

MeMBEanNss. areHisedaajae requitsisriyes Wiricho rraudtsiingower tine ioé they
of the filtration system Further, in filtration

filtegtivinesyelea Nyl orgien¢p grtiicethis! dovere tiiel laggedpurinPihg systems are
menbranes it has been found advant ageous to confine

reémﬁed%bb@w@ﬁlyiﬁai'ﬁ“éﬁa il thé’teﬁﬂ@ SWPlefe tahKstt deh8'aP8 aftbinged in

nbranés to assist wth the scourl Nng process.

the
baﬁ?%ﬁﬁmgégué“u?*?iﬁovn?eﬁ@ e gaﬁéﬁﬁr'ﬁéﬁ*feﬁ%& ot eﬁﬁsmav
Thi § ha the | d adva reduci ng cost
bl PO LB e laRe RS 269N EMBINGSS PEARSTAG.
waste disposal problens. 15 M nimsing the footprint
eﬁ&lemw efrtheifiiratiopsewstemi s al so desirable in terms of
space eventually occupied by the filtration plant.
Conpact systens have | esser inpact on the environnment
Et)laliher,rin firationegytsédrne employing igaskrtbblerseouring of the
di stribution of gas across | arge nmenbrane nodul e

membearesdf has bbeadsund adwmtagesugtiosédrifidetthe bubbidsei®much as
and thus it is desirable to reduce the conplexity 20

posibfFNthatehRMFohE heerRBHeRIt8 assist with the scouring process.
Reduction in backwash volume also reduces the volume of chemical

cleaning agents required in some systems. This has the two-fold advantage of

reducing cost in terms of chemical requirements while also reducing waste

disposal problems.

Minimising the footprint of filtration systems is also desirable in terms of
space eventually occupied by the filtration plant. Compact systems have lesser

impact on the environment and are more acceptable to the market.

The distribution of gas across large membrane module arrays often leads
to complex distribution systems and thus it is desirable to reduce the complexity

of such systems where possible.

It has been found advantageous to reduce the volume of feed liquid in the

filttration cell as well as confine scouring bubbles as much as possible in order to
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It has been found advantageous to reduce the vol une of

feed liquid in the filtration cell as well as confine
W@ e@d083g8 bubbl es as nuch as possi bl e i n or derPEDAVD03/001338

2004/ 033078 PCT/ AU2003/ 001338 -3 aneliorate the above

probl ens and provide at |east sone of the advantages

outlined above. DI SCLOSURE 'GF THE | NVENTI ON The

resent ention seeks to overcone one or nore of the

"Eﬁ"aﬁi@ dhe ﬁ%%ﬁ PEoIeRIs acsProvidert Igastsiome of the adyarnages

one or nore of the advantages outlined above or at
ouflipedtabovevi de a useful alternative. According to one

aspect, the present invention provides a filtration

arrangenment including one or nore nenbrane nodul es
DIPCEOSUREMN aHE tINVENTI@Nt hin a feed tank, each

menbr ane nodul e having one or nore nenbranes io0

p0$hblp9a§éhttuﬁ\¢érﬁidh sctlks 26 0Pk BAE dIRYorRGh3Re upper
and one or nore dovvnvvardly extending side walls

ab89§%|e HOTY bibtRmb 7 fe BASE AR Briy ! i SRkl of P ane

In sal sai aeration h udlng

ad&%ﬁ'}%ﬁangg Buliner BHeve Eﬁ#%?évlﬂgéiﬂs ETIN

respectlve openi ng therein, each tube adapt ed,to_have
eRRHinGiRORF asBectalhe PreaaNtEveRinn Bwvides 2 filyatiag

extendlng t hrough said respective openings in the
arrapgemenhinclutingone or amoreeasmbpane immdwesspositomat eertically
outer periphery of an associated nodul e or nodul es,

withirea fsedreink, aaciimambpenhodsielieivivly onevr ﬁ&ﬁelmemﬁﬁaﬁés
tube at a location spaced froma proximal end of said

ok i ik s 0L s
downwardly extending side walls configured to at least partially shroud said
membrane modules within said tank, said aeration hood including a number of
open-ended tubes, each extending downwardly from said upper wall and
forming a respective opening therein, each tube adapted to have at least one of
said modules mounted therein and extending through said respective openings
in the upper wall so as to at least partially surround an outer periphery of an
associated module or modules, one or more aeration openings being provided in
each tube at a location spaced from a proximal end of said tube, said aeration
hood side wall or walls extending to below the location of said aeration openings
in said tubes, and gas providing means for feeding gas into said hood.

In one preferred form, one or more of said aeration hood side walls are

formed by side walls of the feed tank with the upper wall being sealingly

attached to the side wall so formed.
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20 in said tubes, and gas providing neans for feeding

gas into said hood. In one preferred form one or nore
wobRogas®7aer at i on hood side walls are forned PYT/AUR®3/001338

wal |'s of the feed tank with the upper wall being

sealingly attached to the sjde wall so forned. WO

2004/033078 PCT/ AU2003/ 001338" -4 For preference t he

aeratlon eni ngs are provi ded at or adjacent the

di SORPreterance: timaeraligh OPEAINGS AreAIPHORE i kb sdjageabthe distal

wall or walls extend to or below the downward extent
endfof gaghdube anddhefesatian haaskside Rvalf erwblis/exteadtio or below the

menbr ane nodul e has an associ ated tube surrounding 5

dowmweirt @xtartiof phdistal Eheoeeéid thbespr ef erence, the
openi ngs conprise a nunber of through holes | ocated

ar weréréﬂﬂg 5K H{égﬁ E& n@&fmemeea@é&o%%ffeémé Qrddiding

di st al of sal In one form gas
n_header
anfte) é%ﬂ%aﬁ?ﬁ%ﬁ@f‘ §Pﬁ%ié%ﬁ8%&he%ﬁge&%ﬁspme?§%a number of
e | east ne nodul e | es a sleeve i
thrgioR el Pgatqs’eareun the BETBRRAY cgteb%ﬁndfap@\ﬁﬁeffrogwe
.therethrough. The sl eeve extends part way al ong the
dlﬂt@lr@‘tdwof)ﬁﬁalg fleberpuoree fasmy &ie gas aro\igien megnomaytcopnprise an
adj acent the | ower end of the nodule to allow fl ow of

aegation maddriecated betow the aewgitiondoddopen regi on, and the
hood is positioned to shroud the nodule at the

| onbh@ PpréfericdFomReihe’ £I6AR checotiRtindlaged assied\id
t hrough the aeration 15 openi ngs may pass through the

su%ﬁﬁdﬁwg%g Ut ;%r grg\ ry”RfjHlle%HF%\f/%ﬁ" Bas thé%ﬁy’bﬁgh Y The sleeve

eni ngs or an region are provi
xf,e%@i& geargwgy rﬁi; h%f Iteﬁg@llﬁfgﬁ'eesc éo dehne aﬂ%spefnrr%&otnha or
adjacent the lower end of the module to allow flow of gas into the module
through said open region, and the hood is positioned to shroud the module at
the location of the open region such that gas passing through the aeration
openings may pass through the open region into the module membranes.

Desirably openings or an open region are also provided at the top of the
module to allow escape of the gas from the module and entry of liquid into the
module.

According to another aspect, the present invention provides a method of
cleaning membrane modules in arrangement according to the above aspect
including the steps of:

i) suspending the filtration operation;

ii) displacing feed liquid within the aeration hood to a level below the

location of said aeration openings in each tube by feeding gas into
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nodul e. According to anot her aspect, the present

i nvention provides a nethod of 20 cl eaning nenbrane
wOoedloa®78 n arrangenent accordi ng to the aboveP@FpE2103/001338

including the steps of: i) suspending the filtration

operation; ii) displacing fg@d liquid within the

aeration hood to a | evel below the |ocation of said

aeration openings in each tube by feeding gas into WO
2004/ 033628 aerplianpood MduleBgintaiping Hauwerseel with Hbe distal
while maintaining a liquid seal wwth the distal end

of each teundef dach)tubaissi ng said gas through said
aeration openings into said tubes and al ong surfaces

of jilyenbr paesinyid=id gas drbugk shidasratiod Wpeningystito said tubes
di sl odge accunul ated fouling materials therefrom iv)

recomreng j i aYap
DEsoR PR ﬁ%ﬁ%ﬁﬁf@emﬁ 2 Witlin %@o@? mbrane module

the invepti i | i bed, . way . .of 10
exarpl o ShFode s BuRE1BaA0 Hidendt 8% AGIm
drawi ngs in which; Fj Jie 1 shows a pictorial
peMdpect MfLNVMNERCHI tb%i‘ IRIONeRIati@dhodi ment of the
i nvention; and Figure 2 shows a sinplified schematic
side el evation view of one nodule of a further
enbodi nrent of the invention. 15

BRIEF DESCRIPTION OF THE DRAWING

A preferred embodiment of the invention will now be described, by way of
example only, with reference to the accompanying drawings in which:

Figure 1 shows a pictorial perspective view of one preferred embodiment of
the invention; and

Figure 2 shows a simplified schematic side elevation view of one module of

a further embodiment of the invention.

DESCRIPTION OF THE PREFERRED EMBODIMENT

Referring to the Figure 1 of the drawings, the arrangement consists of a
rack of membrane modules 5 suspended in an open feed tank 6 having a feed
inlet 7. The modules 5 are suspended from a group manifold 8 which in turn is
connected to main filtrate conduit 9 which extends across the top of the tank 6
and connects to each of the manifolds 8. Located and supported within the tank
6 is a hollow structure forming an aeration hood 10 consisting of an upper wall
11 and side walls 12 and 13. The aeration hood 10 has four side walls (two of
which have been cutaway to show the internal configuration of the filter

arrangement) and is open at its base. It will be appreciated that the walls of the
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DESCRI PTI ON OF THE PREFERRED EMBCDI MENT Referring to

the Figure 1 of the drawi ngs, the arrangenent consists
wo@tooao3zoagk of menbrane nodul es 5 suspended i NPENAUR®BBE/001338

feed tank 6 having a feed inlet 7. The nodules 5 are

suspended froma group manifold 8 which in turnis 20

connected to main filtrate conduit 9 which extends
of)ﬁross the top of the tank 6 and connects to each of

&apdif fogmed by, th@&%ﬁ%@r wals elifedeed dant 6 mith theappssnvall

6 is a hollow structure form ng an aeration hood 10
exteoding bétwgenfthatanippals antibeird sealbhgly dttacted thetetogndt
13. The aeration hood 10 has four side walls (two of

sholvh}hThe verdtierhaod sOvurthiar indlades Beunithé dfapen-ended tubes
configuration of the filter 25 arrangenent) and is

TR P TR
By Y B S il 1045 o
R Gl i STl

open- ended tubes 14 corresponding to the nunber of
surfewbédsithe ewenpedpeniaf sachineddle . ddiaaantdhe distahendhad6 of

upper wall 11 and form openi ngs 15 therein. Each
eaab tubee 14 andspaced mmouwlad He eirdumferencecsfrthe hobell Ads bube of
14 which at least partially surrounds the outer

aewdnmtﬁéy 19f TerRcdizéBAY In@iIntherAftiaeAtitn fhdles Wilbaty wildltyb and

each tube 14 and spaced around the circunference

S|z%f fﬁh@d%’é‘%d%qhﬁ ehf§’\fn%rm ﬁ{dlﬁ@,MS%fjs%egF?%spuge

i ze and nunbe aeration es w

o T R AR EBTEHEE Bo e rove
of ‘3@@% Irrgm? egl}gg(\%légd EelIrg)(?ﬁgdtlh?atlglhgt?rnoqcl t%g tuoge !IE %t tsgggedll?)catlons
each row having varying sized holes to control the flow of gas. While holes are
shown, a variety of openings may be used including slots extending upwardly
from the end of the tube 14. The use of slots may provide self-regulation of the
desired pressure drop. A series of aeration lines 18 are provided along the
bottom 18 of the feed tank 6.

The aeration and cleaning process according to this embodiment may be
described as follows. The filtration process is suspended and backwash
commenced with backwash gas, typically air, being supplied from aeration lines
18 under the aeration hood 10 so as to bubble up into the void space between
the tubes 14. It will be appreciated that gas could also be fed directly into the
aeration hood 10 through a pipe or the like. The gas that bubbles up from the

aeration lines 18 displaces feed liquid from within the aeration hood 10. The

liquid level in the aeration hood 10 drops until it is below the row of aeration
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of holes may be provided along the I ength of the tube

14 at spaced |l ocations, each row having varying sized
wheloes3zoes control the flow of gas. Wil e hol esPer/au2003/001338

shown, a variety of openings may be used incl uding

sl ots extending upwardly 15 romthe end of the tube

14. The use of slots may provide self-regul ation of

the _desired pressure drop. A series of aeration |ines
holes ¢ Begr @ dislal and§ airBe tueas n The @esithen flows theaugh the

6. The aeration and cl eani ng process according to'this
holashbtiand intorthy shies afdbe niduiide &ssuispehded insideethe tubes 14. This

filtration process is suspended and backwash 20

gaeahsm peRdded hRchabinpablicii sdaRiteé amBiahes ¥atHA the module
supplied fromaeration |ines 18 under the aeration

5, WhRet the 88894 lserRHRPEMHR thB'ds il e nRRAAE sRALYeen

the tubes 14. It e appreci at eo| that gas cou
f i [.ect info the aeration hood 10

pr@h?’ﬁﬂg&%’g%@é’{'g Cllte%g'r]qt'ke. The gas that bubbles up

fromthe aeration lines 18 displaces feed liquid from

wi thin.the aeration od, 10. The 25 liquid | evel in

¢ ndPeatisief 6 1B o b iyBIcalY Prtendsi dbbii PR S RDTIB pelow

of aeration WD 2004/033078 PCT/ AU2003/001338 -7 hol es
the aergdign Rales 47 & the eihg b thpughis willbe appreciated thakthe

then flows through the holes 17 and into the sides of

aeratomioalas endy be kpatetbdt amg ddsiredcatibre alohgy. théhesgthg# the
t hen provides a scrubbing action to scour the

tutyee i apdaseverdl Rbws of BolBednb e beprowdiels THeNsreksiRSd rbg across

serve to contain the gas within the nodule 5|thus
ERERIEIGI T LLBELOIE RO i oSl Sinditins,
beb&g%rgg‘[eg‘r&élgg g?"%rﬁgw%{@q 16 %?tﬁeu{ﬂ%e%ﬁ%. t ?;%Shld rtna\{/mallsllo be

provided between the end 16 of the tube 14 and the bottom 20 of the module 5

to allow solids to exit from the bottom 20 of the modules.

A further embodiment of hood arrangement is shown in Figure 2. In this
embodiment, the membrane module 5 is provided with a sleeve or wrapping 21
along part of its length which assist with retention of aeration gas within the
module 5. The sleeve 21 only extends along a part of the module length leaving
an open region 22 adjacent the lower end 23 of the module 5. This open region
22 allows flow of feed, backwash and gas to and from the module 5. In this
embodiment, the hood 10 is abbreviated in form and shrouds the module 5 at
the location of the open region 22 so that the aeration openings 17 are
positioned adjacent the open region 22 to allow free movement of aeration gas

into the membranes of the module 5. A further open region or aperture (not



aeration holes may be | ocated at any desired | ocation
along the length of the tube 14 and several rows of
whoeloe®33wes be provi ded. The pressure drop acr oRGT/AU2M08001338
aeration holes 17 is selected to ensure that a liquid
seal is maintained between jhe holes 17 and the end
16 of the tubes 14. A gap I9 may al so be provided
bet ween the end 16 of the tube 14 and the bottom 20 of
showg) isdefqridled atitie 4op efitheompdylerditasliaw theaseans eigasoand
20 of the nodules. A further enbodi nent of hood
floar ofdiggEhterand froghibvermpdulEi gure 2. In this 15
enbodi ment, the nenbrane nodule 5 is provided with a
sl eeve or wapping 21 along part of its |ength which

as §Visite thietihvereiopniasbeoh dastritiddoin reRsionih helatibheo a feed tank
nmodul e 5. The sl eeve 21 only extends along a part of

op%aﬁgo :&‘Pr%ls&ér@,nwu F@ﬁ?gﬁﬁ%gﬁp tﬁQ@ﬂﬁeriﬁ%rﬁfbrgi%rég‘g{agg %Bglé'cable

ower end 23 o e 5. Thi's open

to RIEHEE! R Rl BB B C et the hood 10 1<

abbreviated in formand shrouds the nodule 5 at the

| ocatjon of the open reqgion 22 so that the aeration

op Bt 8 apprifigeeh Bt Fiedprasdidents and SxpaRifiafehs of the
, 22 to allow free novenent of aeration gas into the )
inveEigh e possiblenwitheif depastingnfrony theespird st rscopgi b the invention

aperture (not WD 2004/ 033078 PCT/ AU2003/001338 -8
deserived. i s provided at the top of the nodule 5 to all ow

the escape of gas and flowof liquid to and fromthe

nodul e. Wiile the invention has been described in

relation in relation to a feed tank open to

at nosphere, it wll be appreciated that the invention

is equally applicable 5 to a closed, pressurized

filtration system
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It will be appreciated that further enbodi nents and
exenplifications of the invention are possible
wowdohosio7sleparting fromthe spirit or scope of P€hau2003/001338
invention described. WO 2004/033078 PCT/ AU2003/ 001338
-9- CLAIMS: 1. Afiltration arrangenment including one
or nore menbrane nodul es positioned vertically within
a feed tank, each nenbrane nodul e having one or nore
CLAMISY anes posi tioned therein, an aeration hood having
an upper wall and 5 one or nore downwardly extendi ng
1. si AdlliRgtiarsarangenyentinctuding ohe as mgramemblrane siodoles
sai d nmenbrane nodules within said tank, said aeration

pobitioded neticdlly Within & fede tanki e_@@lﬁime?ﬁld@letmbéﬁle HRAMY one or
ext endi ng downwardly from said upper wall and form ng

m&erneéﬁs%ﬁe%ep&%ﬂ TeP&ﬁeéHi‘a f&hﬁdb%ehé\gﬁ@% epltp%rwa and

have at | east one 0 sald ITD es mount an

on A B SR BRI T

out.er .peri pher of an agssoci ated nodul e or npdul es

shigie' g H%ﬁ"ggﬁ?&%amp%'eém@ "?qggl%ﬂ@nhgsa@@@w%hw Bslyding a
tube at a location spaced froma proximal end of said

numbiee of opan-gndeddubes easbexenttingaownyardky frem sricuppergvall
to below the location of said aeration openings in

and dorning lerespeadiivegasening theteing eseh tsbd adapieedorigveat least
into 15 said hood. 2. A filtration arrangenent

on8®f eaidi medulesthainffed RN EAd @Reerdfi nggﬂfréu@ﬁ saRl r‘éspectlve
aeration hood side walls are formed side wall s of

opéll?iﬁg% ﬁg% tlgﬂ%‘%‘%élhsé he t %Pge%\s% ??higd?%h%uﬁﬁ 3] 6\%?’ periphery

att e side wa
of an associated module or modules, one or more aeration openings being

provided in each tube at a location spaced from a proximal end of said tube,
said aeration hood side wall or walls extending to below the location of said
aeration openings in said tubes, and gas providing means for feeding gas into
said hood.

2. Afiltration arrangement according to claim 1 wherein one or more of said
aeration hood side walls are formed by side walls of the feed tank with the upper
wall being sealingly attached to the side wall so formed.

3. Afiltration arrangement according to claim 1 or 2 wherein the aeration
openings are provided at or adjacent the distal end of each tube and the
aeration hood side wall or walls extend to or below the downward extent of a
distal end of said tubes.

4.  Afiltration arrangement according to claim 1, 2 or 3 wherein each
membrane module has an associated tube surrounding an outer periphery

thereof.
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3. Afiltration arrangenent according to claiml or 2
wherein the aeration 20 openings are provided at or
w@odjoaoadrs t he di stal end of each tube and the PEEPAERI06M01338
hood side wall or walls extend to or below the
downward extent of a distah end of said tubes. 4. A
filtration arrangenent acco %Tng toclaiml, 2 or 3
wherei n_each nenbrane npdul e has an associ ated tube
5. sufrfBRiATATaRdemest agrardipade ny one ofdhedirecaging claims
2004/ 033078 PCT/ AU2003/ 001338 -10 5. A filtration
wherein iy opanings dacldiie g numbenofdhrwugh hdles fmoatetiaroynd the
clainms wherein the openings include a nunber of

petiptiary g dachesbé andtspaced frantitchdistapent Riieald ebecach
tube and spaced fromthe distal end of said tube. 6. A

6. fl i Atfﬂﬁéﬁcﬁﬂaﬁéﬁ@é}ﬁéﬁt? coh@ifgd iaﬂ? rgrféuggafaiﬂ&% % 3%@% the

to 3 wherein'the openi ngs c a nunber o
- I o) n rd phery,of each
opfifids SRS, 3 okl RER A A et R AR mpfiicly o
ajd tube. 7. Afiltration rapgenment according to
cadfh b A pxieRging: Woaak TR REISta RGP SRIRdUBRS
provi di ng means conprise an aeration header |ocated
7. pefdilirationcarsangement aensadingdo @ny Ane ofithetireeeding claims
arrangenent according to any one of the preceding
wherain tise gab previdingandars cormpese anaearaiion header lodateddelow
sl eeve surrounding the outer periphery to prevent

thef Agratioh hgad. t her et hrough, sai d sl eeve extendi ng part
along the length of the nodule to define an open

way
o L RIRFRE, SaAReRtioddinb ety e HEcATF e
whbfeéth 88id at least one module includes a sleeve surrounding the outer
periphery to prevent flow of gas therethrough, said sleeve extending part way
along the length of the module to define an open region at or adjacent the lower
end of the module to allow flow of gas into the module through said open region,
said hood being positioned to shroud the module at the location of said open
region such that gas passing through said aeration openings may pass through
said open region into the module membranes.
9. A method of cleaning membrane modules in arrangement according to the
any one of the preceding claims including the steps of:
V) suspending the filtration operation;
Vi) displacing feed liquid within the aeration hood to a level below the
location of said aeration openings in each tube by feeding gas into
said aeration hood while maintaining a liquid seal with the distal

end of each tube;



15 sai d hood being positioned to shroud the nodul e at

the location of said open region such that gas
w@awsiosy78 hr ough sai d aerati on openi ngs nay paBGI/AU2003/001338

through said open region into the nodul e nenbranes.

9. A nethod of cleaning ne [ane nodul es in

arrangenent according to the "any one of the preceding

claims including the steps of: 20 v) suspending the

fi Vik at i BASHPE s gas throygfasalﬁh apraten p@@amlsqmnocsald tubes

within the aeration hood to a | evel below the

| ocat i onaofl alengisafacesi afmembrameswithinesadh mebdbdraye module

feeding gas into said aeration hood while maintaining

a | i qui disarloddet dcdubtulgicatialilingnthtérials asdrefrohe; WO
2004/ 033078 PCI/ AU2003/ 001338 -11 vii) passing said

gagiiit hr ougdy I nto said tubes
andm; | ong sdﬁ §§g®%gﬁéMRﬁ%ran éﬂaf? lin each nmenbrane
nodul e to dislodge accunul ated fouling materials

therefrom viii) recomencing the filtration
oper ati on.



