TI TLE: 1 MPROVED MODULE CLEANI NG METHOD FI ELD F THE
I NVENTI ON The present invention relates to nenbrane
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systens enpl oyi ng porous or perneabl e nmenbranes

| ocated in pressurised shell or, a tank or cell open
to atnosphere and a backwash device therefor.
BACKGROUND ART Any di scussion of the prior art

t hroughout the specification should in no way be

consi dered as an adm ssion that such prior art is

wi dely known or forms part of common general know edge
i nTIﬂ'hE fIMBEROVEDLF MBDWEECEaNINGIMETHED sy st ens
requi re regul ar backwashi ng of the nmenbranes to
maintain filtration efficiency and flux while reducing

t rRiES DEOBr R INVENTUON (TMP) which rises as the
menbr ane pores beconme clogged with inpurities.

Typically, during the backwash cycle the inpurities

are f orfeegrelBht Pivehtién FRERISAB MEADRMAMELAA6N %99('@?1%3' and more
fromthe nenbrane surfaces into the feed tank or cel

oo G R Bl Rt oo BRIl n{xérﬁma%es

and depgsits from.the nenbranes i then dra| ne
|'9%4‘¢@§ ip pErasuRiged shell ofR qugsrorq qnan toAMASP g’%@ ghd a

enploylng gas bubbl e scouring of the nenbranes it has
bemckivashdlexibedhesgfeous to confine the bubbles as nuch
as possible in the region of the nenbranes to assi st

W th the scouring process.- 2 - Mnimsing the

f MAPKGROOND ARIr ati on systens is also desirable in
terns of

Any discussion 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 and/or scoured from the membrane surfaces

“into the feed tank or cell by one or more of pressurised gas, gas bubbles, liquid

or a mixture thereof. The liquid containing impurities and deposits from the

membranes is then drained or flushed from the tank.

Further, in filtration systems employing gas bubble scouring of the
membranes it has been found advantageous to confine the bubbles as much as

possible in the region of the membranes to assist with the scouring process.



space eventually occupied by the filtration plant.
Conpact systens have | ower cost, |ess waste vol une,
wo e®smsesimpact on the environment and are nor ePCT/AU2004/001567
acceptable to the market. t would be desirable to be
able to provide the advant ages_gf_ such systens to
known systens which have been ifiitially designﬁd and
manuf act ur ed wi t hout such_.cl eani ng_and, backwas} .
pr oceiﬁ@gnismﬁh‘?&@ﬁﬁw? F?Ef'l?riaﬁof@y eEs iAlso deskablglin tgrms of
the mani fol di ng and piping required to provide gas and
| isipgica aventumly resepigddnibedilsstieruplan Compgadt systeimmhave lower
backwashi ng and cl eani ng processes. DI SCLOSURE OF THE
| edENTeSNVaRRE: yoleseniesser anpacionsihekenvironmesit eedeareore
or nore of the abovenentioned problens of the prior

ardcceptabye fetheNPalletor e of the advantages outlined
above or at |east provide a useful alternative.

According to one aspect, the present invention

rovi i deyi r W th
5 or oudt Hed EEAE 14 REBE MITERD R 8adlPitidsbofsuch systems
re nmenbrapes extendi ng, | ongi.tydi nal | et ween )
0 FnBSyStte Bl ipfar e Milly disianedandeanutaetired withou
the ends of the menbranes are potted, the nenbranes
h&tchgleanieg Aadiaskwash prpgessesimmisd, Fusheulljisdesicable to
a filtration operation wherein feed containing

c sirhplify ke manifolding aad piwh{ edquiceditepeivite gds Bihe liquid to the
menbrane wall and filtrate is withdrawn fromthe other

Sin‘i’@m9faﬁer}<ﬁoHBF&roQJ?i?lg}”l’ﬁb|filtrétnﬁ\, %%H%Wé&% %\‘F\'G?gé‘ning processes.

device adapted to at "l east partially surroun
portion of said nenbrane nodul e and including a

o CHTSECEURETOE HRNERAOR, Spaced ¢ rouah- apeni nos
The present invention seeks to overcome one or more of the
abovementioned problems of the prior art, provide one or more of the
advantages outlined above or at least provide a useful alternative.
According to one aspect, the present invention provides an
15 aeration/backwash device for use with a porous membrane filtration module
including one or more membranes extending longitudinally between vertically
spaced upper and lower headers into which the ends of the membrahes are
potted, the membranes having a permeable wall which, in use, is subjected to a
filtration operation wherein feed containing contaminant matter is applied to one
20 side of the membrane wall and filtrate is withdrawn from the other side of the
membrane wall, the aeration/backwash device adapted to at least partially
surround a portion of said membrane module and including a communication

chamber having spaced through-openings in fluid communication with said

chamber and the membrane module, wherein, in use, gas is supplied to the



chanber and the nenbrane nodul e, wherein, in use, gas
is supplied to the- 3 - chanber and comruni cated to

w0 b@soeisiy ane nodul e through said t hroughopeni POEAU004/001567
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aerate the nenbranes within the nenbrane nodul e and
l'iquid backwash is w thdrawn fr$n1and/or fed into the
menbr ane nodul e t hrough sai d t hr ough- openi ngs into
said chanber. n one form gas and |iquid backwash

b@héml&ftar\sd&qmwmﬁamm e mambiigne mudule through said t¥wrough-

t hr ough- openi ngs. For preference, the through-openings
aropenigs toadrgtesihecadmbnarmasywibpiarthagsembrdriaeumddule and liquid
comuni cation with said chanber and the nenbrane

"Qfé@k@aswwhﬂrawmfréﬁﬁancgéﬁfdcﬁmﬁdlﬂi@ ﬂn@?’nﬂr@né Wibdule through said
chanmber and comruni cated to the nenbrane nodul e

t By lﬂlgh(ﬂﬁ ﬁﬁmﬁgé'dwbé}f sai d t hrough-openings to

aer at in the menbrane nodul e and
l'iquid backwash is w

thr oudh ShReoT Bers 3t L bR rope P sgioatily Eaptatnicated

chanber. t wll be appreciated that |iquid backwash
nﬁ@royghﬁh@ﬁammr@wgfbggﬁmbgw t he upper and | ower

t hr ough- openi ngs. For preference, backwash or feed

|'i qui Fompyefeeerice thoe tHrojigie-bpdnings @ré vertivadg sphcédt ¢hrough-
nodul e through the | ower openings or both set of

ObP@hTﬂ% in TlORPSomhAliMicktionByitRESie d‘P\%n*rB?é?Cbﬁooth%V\‘ﬁéﬁbrane module,
ds al ong the nmenbranes to carry out solid

oA TR SD B aces 4L o
g:{#%ﬁ Pa[nfggr%rpngtgﬁﬁh %Wﬁ?ﬁ?ﬂ%ﬁ&\@gaﬁﬁﬁﬁﬁa qgtgmrpqz{gﬁgs to aerate

tank/cel|l thr Out% t he t hr ough- openi ngs.
the membranes within the membrane module and liquid backwash is withdrawn

from the membrane module through the lower of said through-openings into said
chamber. It will be appreciated that liquid backwash may be withdrawn through
both the upper and lower through-openings.

For preference, backwash or feed liquid may be fed or injected into the
base of the module through the lower openings or both set of openings. These
liquids may also be used to sweep solids along the membranes to carry out
solids backwashed off the membrane surfaces during the gas scour. The
backwash waste containing the solids can be flushed from the tank/cell by
overflowing at the top of the tank/cell or by draining or pumping from the
tank/cell through the through-openings.

Preferably, the vertically spaced through-openings include an upper and
lower set of through-openings. For preference, the upper openings are smaller
in cross-sectional area than the lower openings. Preferably, the openings of

each set of through-openings are axially spaced around the periphery of the



Preferably, the vertically spaced through-openings
i ncl ude an upper and | ower set of through-openings.

wo-0050468fier ence, the upper openings are smal | ePCT/AU2004/001567
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cross-sectional area than the | ower openings.

Preferably, the openings of eaqg set of

t hr ough- openi ngs are axially spaced around the

peri phery of thed4 - chanber. n one form the Ii

babrukst. hmpne dorm ¢ thediauis backwashdnay bleeulthtﬂﬂawurgﬂﬁomoqw/or fed
sets of openings. According to another aspect, the

ptieseagh botveets offopgenivgsies a por ous menbr ane
filtration nodul e including one or nore nmenbranes

ext e”%c@@rqiﬁggb taﬁgi 'a%rée&efhteﬁﬂéséﬁf inveation p&ﬁﬁ&éﬁja porous

upper and fo which the ends of

e e L

operation wherein feed containin cont na t tt
| Songiycinady (st YPHisaly SPRESGRBF arRd &rs filto which the

filtrate is withdrawn fromthe other side o_f t he
memds af ¢thevadmbraines @pe Potitad dthieonembriaaeie havibgiasngerinteable wall
fluid conmuni cation with one or both of the ends of

s @iHichveniusapisssuaettat td editratmmeoperation athetteinpfeed containing
and/or lower filtrate collection chanber such that, in

U%ﬁgta%i'n%h?ﬁﬁtﬁ% L }Mdl B §iaé &f H8lensthrdBefall 5&d f|Itrate is

rane wa 'S co ni cat ed through at Ieast one of

PG (2R 88 b S R BoHp 30PN ERTEner
S Il T b o
chanber having spaced t hrough-openings in fluid
conerohianesi and al leaskenelassoniated cppes andranower fitrate pellection

menbrane nodul e, wherein, in use, gas is supplied to
t RhapwBNsack ahatpn use, filtrate withdrawn from said other side of the

membrane wall is communicated through at least one of the upper and/or lower
header to the associated upper and/or lower collection chambers, an
aeration/backwash device at least partially surrounding a portion of said
membrane module and including a communication chamber having spaced
through-openings in fluid communication with said communication chamber and
the membrane module, wherein, in use, gas is supplied to the communication
chamber and communicated to the membrane module through said through-
openings to aerate the membranes within the membrane module and liquid
backwash is withdrawn from and/or fed into the membrane module through said
through-openings into said communication éhamber.

For preference, the through-openings are vertically spaced through-
openings in fluid communication with said chamber and the membrane module,

wherein, in use, gas is supplied to the chamber and communicated to the



chanber and conmuni cated to the nenbrane nodul e
t hrough sai d throughopeni ngs to aerate the nmenbranes
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wi t hdrawn from and/or fed into the nmenbrane nodul e

t hrough sai d t hrough-openings ipto said comunication
chanmber. For preference, the th 6ugh openi ngs are

vertically spaced throughopenings in fluid

c onemRrang medula rough at leaahiherukper of Raicewengtirepenings to aerate
nodul e, wherein, in use, gas is supplied to the

c hlae‘nmmbmhesmﬂﬂn it trexmbraneieed We-anddiquichbackwdsih & withdrawn
t hrough at | east the upper of said through-openings to

aqr@ﬁ Anbe 88 b ARE Pnéthbiing rhbeulBBAFIRMEtheneWer oﬁ@@hd through—
[iquid backvvash |s wi t hdrawn from and/or fed into

ma'E% h the | ower of said

t hioug penl ngs |n 0 sai d chanber. Preferably, a

filtraje, connec pi pe is provi.ded i.n

cormuTBisr i aaltienonrecdbaPeds A ovded It i communication
col l ection charrbers and filtrate is withdrawn from one

obetweenthrerpper ankloyarfitsate sollestiamehambetsy and fitrate is
preference, the aeration/backwash device is |ocated

adyithcleavn tfitoen bawer the atter.of Bne Celtexdiion, chianebers pdior qmefference, the
| ower collection chanbers include respective upper and

| QRAtSIbAGEIASH I SHES iidaRicathdjfcditttRs A YheRIA! \Feferably, the
and engage in a fluid-tight nanner sai d upper and

R R e
R P Bt yprpsa S e —

rermw ng contamnant material froma feed |iquid using

a spist epRerantblowes headersat Fenpriefrrenee dbedegidess ate m&ably

i nvention including the steps of
engaged with the collection cups by means of a bayonet-type fitting.

According to yet another aspect the present invention provides a method of
removing contaminant material from a feed liquid using a porous membrane
filtration module according to the invention including the steps of

(a) performing a filtration operation wherein feed containing contaminant
matter is applied to one side of the membrane wall and filtrate is
withdrawn from the other side of the membrane wall,

(b) communicating said withdrawn filtrate through at least one of the upper
and/or lower headers to at least one of the upper and/or lower collection
chambers,

(c) supplying gas to the communication chamber and communicating said
gas to the membrane module through said through-openings to aerate
the membranes within the membrane module;

(d) backwashing said membrane wall using a liquid;



(a) performing a filtration operation wherein feed
contai ning contam nant matter is applied to one side

wokooshesuenbrane wall and filtrate i s w thdr aweCT/ADR004/001567
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the other side of the nenbrane wall, (b) conmunicating
said withdrawn filtrate through, at Ieast one of the
upper and/or | ower headers to a? | east one of the
upper and/or | ower collection chanbers, (c) supply

gas (o) tWihdawingiiquidiackwrshifam S mesbrianedaedws tH?ough said

said gas to the nmenbrane nodul e t hrough said
t hr ough- thpewgmopehingadntatsaid hemmeuricaiimeschvdmbémn t he
menbr ane nodul e; (d) backwashi ng sai d nenbrane wal |

usi ng Enbbdikichts oftire ihgentidrt AlvavbBEation®fizimdadalenasdn inverted
fromthe nmenbrane nodul e through sai d through-openings

e 8@{1@“8&%" Q?Q aﬁa"’}fﬁﬂﬁf SC gﬂpi‘ﬁ@' é@%ﬁe@é b&'?ﬁe use of

i nventtion a Woper Ion O e’ln an 1n

;Eéan'%fﬁé%gy%‘yalﬁﬁ%n %Y}ecﬁfg?ﬁq’%ﬁ?%)agplrog L g > url%?bi'@?llrév&ntlon is

near the base of the nodul es. The |nvent| on is )
deleseribedin relatiandol wse wish indviduabmpdulesiqragrayssfunedules in open
or arrays of nodules in open feed tanks, however, it

wifééd tenksppoweiar, édvitl the appreciaterhtheainvéaticycan b dspially be
adapted to pressurised systens with the use of

Sladtaﬁtécﬁtoom%umdlwemwlﬂnmecm@pw.@Me pERsUréhbysings and
the I nvention may be used with nodul es arranged to

8}1 étlcgﬁ.sj tl5§§ Fagly \C/lmﬂ%; ki’ﬁ\%é?]t fon 1 ?Bﬁurso%%r\%ﬁg% éJYe??rranged to
ofcollﬁétf br% bvc\)Ath en{jg Vg]utfcra%ne]qua?l oepa Iletd 5 ntn)gdules with
filtration from one end only. Filtrate can be withdrawn from the top or the bottom
of the module.

In one embodiment, gas is supplied to an annulus surrounding the base of
the module. The inside of the annulus contains through-openings that allow the
gas to pass through and enter into the membranes. This embodiment also
allows for additional openings positioned below the gas openings such that feed
liguid may be fed into the base of the module and used to sweep solids along
the membranes to carry out solids backwashed off the membrane surfaces
during the gas scour. The backwash waste containing the solids can be flushed
from the module by overflowing at the top of the tank/cell or by draining or
pumping from the tank/cell and/or draining or pumping from the module through
the openings.

The modules typically have a closed screen section in the middle that acts

to contain the gas and backwash liquid so that it is more efficiently utilised. The



n one enbodi nent, gas is supplied to an annul us
surroundi ng the base of the nodul e. The inside of the
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to pass through and enter into the nenbranes. This
enbodi nent al so allows for addizional openi ngs

posi ti oned bel ow t he gas openi ngs such that feed

u may be fed into the base of the nodul e and used
saéallpwg%ﬁ Bmgor hacmﬁt waste toescapeyfrguithe top and feed
sol I ds backwashed of f the nenbrane surfaces during the
gavatet ougas/Phekwash liqeit tomnter themadule megar e basé.ds
can be flushed fromthe nodul e by overflowi ng at the

t op ofTHehgad and baekvast nianifdids mapdbedtorabifednsto srdTunit (as
the tank/cell and/or draining or punping fromthe

”‘b‘@ébﬁbé@%%gé‘) SRR ate"fﬂ§m‘i’6]9§” es typically

have a cl osed ‘screen sec i on |n t e mddle that acts

trrgrgogf@r'&?tlvﬁ?)( §%§Pg @@éﬂﬁ lcggﬁ%g}e alglttbh Q\penlngs

gas ,and/ or backwash waste to escape fromthe top an
f é&ﬂ%‘#'&?blb shgned pad isikesh andcmaeed grecthe mi?@dﬁtﬁjﬁuc‘@ that gas
near the base. The gas and backwash mani fol ds nmay be

conly oeuldibet wseshiirstirihen gas coetimédaithdigoiceyweep kapiivogshase
separate mani folds. Alternatively one set of openings

o&bwm@,otoww%@ lidy ohlwesmmn@gsdngb%rﬁpetsahwde slots,
e

shaped and siz and spaced around the nodul e such

f/ﬁﬁn@.lﬂ%ru Ié’ﬁ(;ﬂl Yee?r%‘bg SHE é’§e§ frdrEat corﬁE@%ﬂSF@ P?ﬁ'[@e%ﬁgps, with or

sweep ase scru
by .li quid anl Swta Ie shapes i ncl ude

ool pErERg %“‘?ﬁﬂm ) 4 S Bl i 1 er en

conmbi nati ons of these ste i th or without perneate

back 11 QBR en,\l%@mmegt) ol |g§%th|on is provided in the screen which extends

to just above the gas/backwash inlet openings at the bottom, and up to a short
distance from the top of the module (typically, about 100mm). Alternatively, the
screen can be solid along its full length but be provided with apertures adjacent
the gas/backwash inlet openings and at the top of the module to allow flow of
liquid and gas through the screen. During filtration, the module is submerged
and feed liquid can enter the module through the open area at the top of the
solid section and flow along the membranes. During backwash, aeration is
carried out using the manifold arrangements and processes described above.
The key advantage of this configuration is that when the backwash sweep
occurs the backwash liquid sweeps along the membranes within the region
surrounded by the solid section of the screen only, flowing out the top of the
module and overflows from the tank or is drained away to waste. This process
reduces the amount of backwash liquid required to accomplish the sweep

compared to modules with a large open mesh screen (or no screen) as there is



n one enbodi nent, a solid section is provided in the
screen which extends to just above the gas/backwash

w0 pdos4aspeni ngs at the bottom and up to a shoPC€T/AU2004/001567
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di stance fromthe top of the nodule (typically, about

100mm . Alternatively, the scregn can be solid al ong

its full length but be provided vvlth apertures

adj acent the gas/backwash in] et enings and at th

t dip @Weﬂh@Omﬂﬁ@ettbeélollé\ﬁeﬂ'%@f) & SHEe, Ssththajad the flow that is
t hrough the screen. During filtration, the nodule is

s wupplige do #relnfoekedk isi upaddfoc aweepingr It heceﬂij/,eanwmmxgrback
the open area at the top of the solid section and fl ow

al fpéhd thart MRERE GERS dubMpioveriae kBshe misinasé®Byiatlding openings
carried out Using the manifold arrangerrents and

LRI RO e PR e R S 0P e
t R G SEe G e B0 B fﬁp“vi»e%‘?.%%rﬁ@%?mmajority of flow
screen only, flow ng out the top of the nodul e and

oWé@lﬂdchﬁsdlfeQiﬂd tmr@ughﬁlke gioduie apd ithre amalldlypess Wigut would gently

Thi s process reduces the amount of backwash |iquid

r effushrar) remnainingrgalids for bizek snireg wastp frordthiecspandiUbetween the
with a [large open mesh screen (or no screen) as there

| Snoules a?é’%afdté’i\“{é?éébﬁtléﬁﬁ/ élh? fio.i d section of the
screen, so that all the flowthal is supplied to the

gggﬁ' %|§?§H%?%fr8[h&ﬁﬁgﬁpgﬁorrﬁ e siesfistep flom Bbﬂ@r[n to top in the

cur urrng o

AP e B 1= FRE RASSRIE Gnp o R B o

that a small and controll ed anount of bypass occurs.

THbe hettom uiflising theobactavash/gas line ecsemeaiheriyastereonnection at
nodul e and the small bypass flow would gently flush

artiie hageitoicagyibé ibdskwash acstaraway. Wattis chsenheltmackwash may be

space between the
caused to flow by gravity along the module by filling the feed tank to a
predetermined height or maintaining the tank level above the module by the feed
supply to the tank. In this case the volume of backwash waste will be similar to
the situation above where the backwash feed liquid is supplied from the bottom
with the significant advantage that no additional pump is required other than the
existing pumps that supply feed to the tank or vessel.

Having the solid section of the screen or a shroud as part of the module

also reduces the cost of constructing the device as it performs the multiple
functions of protecting the fibres, providing the module support, and creating a

vessel to contain liquid and gas during the backwash process. An external shell

may also be used to provide the same function.



nodul es so as to maintain essentially plug flow
Alternatively, rather than performthe sweep step from

whoiosonsso top in the above arrangenent, it i SPEI/8062004/001567
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possible to performthe sweep step fromthe top to the

bottomutilising the backwash/ 9gs i ne or sonme ot her

wast e connection at the base to’carry the backwash

waste away. n this case, the backwash may be caused to
BESGR

f IRRIE DESSRIBTIQNRE DRAVWNG®Pe by filling the feed

tank to a predeterm ned hei ght or nmaintaining the tank

| evel Aapreferreth enmuxtlimenbgf thednyenibrswiipiow be ddseribadikby way of
n this case the vol une of backwash waste will be

Sieﬂéah?le onlyt, thsiefarahteto depsecormpansyihd erdweinlysas Whiced

liquid is supplied fromthe bottomw th the

si gni fg t%éﬁd\ﬁﬁ%@@ﬁé-@@&ﬁ%l ?&%Bﬁbﬂ@%%@bﬁ@nhﬁ? )c;f a typical fibre

requi red other than the existing punps that supp

feed to the tank, or. vessel . ving the solid section.

of MR R B N iag PRRF s st AorB GG Sapggiment of the
reduces the cost of constructing the device as it
peRYSHIPE: t he nul tiple functions of protecting the

fibres, providing the nodul e support, and creating a
vesselFigwecknshiws bidgusldvation yew afihé memheansamiodakhof one
process. An external shell nmay al so be used to provide

t legnisadimentiofthednventon; BRI EF DESCRI PTI ON OF DRAW NGS
A preferred enbodi mrent of the invention will now be

descr iF*?@.ﬂ'e AW sHYs Qfse.%ﬁél%’l!s@d%!a&gti&‘ﬁ&éf&l@hg hwa\%\séig:igure 2a;

t he acconpanyi ng draw ngs in gure
{1 br o MBI EVAvsng < BhsRRmG ! ditedtt °*
aceor Ollziignu%e%rcljesr?onv?so gi\%%?grggfj vtieIQA(/Boif gye%nltBio?rl]:;igure 2b;
Figure 3 shows an exploded part-sectional perspective view of the module
of Figure 2a;
Figure 4 shows an upper perspective view of a module bank mounted
located in a feed tank or vessel; and
Figure 5 shows a graph of transmembrane pressure (TMP) of a test

module according to an embodiment of the invention over time.

DESCRIPTION OF PREFERRED EMBODIMENTS
Referring to Figure 1, the membrane module 5 comprises a plurality of

porous hollow fibre membranes 6 formed into a bundle and extending between
vertically spaced upper and lower headers 7 and 8 into which the ends of the
fibre membranes 6 are potted. The upper and lower headers 7 and 8 are in
fluid communication with the ends 9 of the fibre membranes 6 and associated
upper and lower filtrate collection chambers 10 and 11 formed by upper filtration

cap 12 and lower filtration collection cup 13. The fibre membranes are



Fi gure 2a shows side elevation view of the menbrane
nodul e of one enbodi nent of the invention; Figure 2b
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Figure 2a; Figure 2c shows an enl arged view of area of
Figure 2b; Figure 2d shows an epjarged view of area B

of Figure 2b; Figure 3 shows an expl oded

part -sectional rspective,view of the nodul.e.of

Fsyianerisd. batgah 41 UpRene G IoWR adss bl ciuid dmpeaneghle soreen
a nodul e bank nounted | ocated in a feed tank or

veldsaving ageriums 8 abdghjpatabovg tishlovfer headend o jusidelow the
pressure (TMP) of a test nodul e according to an

e ir eAHeP T, fdipetiveiyit i THe ap@turesBEandESERitREr 6hd OF the screen
ERRED EMBODI MENTS Referring to Figure , the

PR
| ' iy v
g‘g‘?%%@o%% tS IoQ\Pf'ESP'bg%fa;g@nggbé'é ahaqmg@ntg%oowam the module

i bre nmenbranes into a | e and

ext endi ng bgt verti I r .and | r

neRRRPETes fo AP bR B A BB EU YR B0t PR membrane
menbranes 6 are potted. The upper_and | ower, headers 7
arffyirgllepadicanneeisdhe srRahABAIOWer Wlirale eallectinnshgnbers 10 and 11.
the fibre nmenbranes 6 and associ ated upper and | ower

filtr dAreaerdtioadidobwashaleyiesi@ad shommsd Higunesleto 3 surrounds a
filtration cap 12 and lower filtration collection cup

13orfiie of tHY MeIrana ARsd ¢ 8-abVe-the UOREF hesddred wRe adjacent
t he upper and | ower headers by a fluid inperneable

SRR P BRBTLHISE 13, Y1 dolShy ARl tovico inludesa

{ o ni%b'g\é%%n cﬁgﬁnbaerr)qﬁthue{v?nsg \:;’er%ggllyd' sgéce% ltJBr%r aennaoI Ioc\}\;er through-
openings 18 and 19 in fluid communication with the communication chamber 17
and the membrane module 5. The communication chamber 17 is selectively
connected via a pipe 20 to a source of gas or backwash liquid.

The upper and lower headers 7 and 8 include respective upper and lower
potting sleeves 22 and 21 which sealingly engage by means of O-rings 23 and
24 with the upper cap 12 and the lower cup 13, respectively. The lower header
8 may be connected to the aeration/backwash device by any suitable
detachable connection, in this case, a bayonet type connection 28 is used.

During operation, the modules 5 are submerged in a feed tank 25, suction
is applied to the lower collection chamber 11 which in turn ap‘plies suction to the
upper (via the filtrate pipe 15) and lower ends of the fibre membranes 6. Filtrate
is collected in the filtrate cap 12 and cup 13 and piped away through manifold 26
(see Figure 2). The upper filtrate cap 12 and lower filtrate cup 13 of the module

5 are connected by the centre filtrate pipe 15 that collects filtrate from the upper

filtrate cap 12 of the module and conveys it to the lower filtrate cup 13. This



14 are provided to allow for passage of gas and liquid
to and fromthe nodul e nenbranes 6. A filtrate pipe

we@aosngs4e hr ough the centre of the nmenbrane bupdi/aU2md/001567
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connects the upper and lower filtrate collection
chanbers and . An aeration/ backlyiash devi ce as shown in

Figures 1 to 3 surrounds a portion of the nmenbrane

nodul e 5 above the | ower header ﬁ and adj acent

asONNaedan beiweamibesprasrnsdewenHitraie hepders 7 and 8 may also be
aer ati on/ backwash devi ce includes a comuni cation

c made by lracd e ction tautsite yhe pwdete o paldrougidinltbissgsmbodiment it is
t hr oughopeni ngs 18 and 19 in fluid conmunication with

t ionenmerel fabiag pateaitae Madwed itdelf. riiite nsaybd ebkected from
5. The communi cation chanber is selectively connected

Vithdr Bha?b@tgccfl%\%g?éﬂémﬁe"é%tﬂgﬁ 3ﬁ{§plﬁ¥%%kt}°(§§ﬂahiircﬂain . The filtrate

The upper’ an aders I ncl ude respective

upper and | owe ot t.in | eev and 21 which

- 5BfibeiGye enpaRay thfal iRy PR & S i Hilngs 7 and 4.

t he ur%ﬁer cap and the | ower cup 13, respectjvely. The

| over (leanivg o thefibrremesiiapee§ is gchigyed during backwash by

aer ati on/ backwash devi ce by any suitabl e detachabl e

c ominadudiogy gas ntyplually @irsimto thebengontzrane ypedude inteougimth@gupper of
is used. During operation, the nodules 5 are subnerged

| afd frﬁ_@dgm@gﬁn&@s BiEhichradt asaphiieilopenings. Mbese through-
col | ection chanber which in turn applies suction to

t T il ' ) )

¢ RDTHRRL1E 81e7siz08 e Srapfl Aabtrdmin g St et Rough

filtrate n and pip away t hr ough ni f ol d .

peoiiosr G 8 En et the Rt ihe Y peSich folBR i ¢isigpenings 18

filtrate cup of the nodule 5 are connected bg}/ t he

c andrmaintaing & liauid seal with theobadwyashy openinge! $.ahough a small

upper filtrate cap of the nodul e and conveys it to the

| ameouritidfteaitagecthpoughTthieshackvash openings 19 is tolerable. This
ensures that the gas is distributed as evenly as possible around the module
circumference. Once the gas scour using gas bubbles generated by gas fed
into the module membranes 6 is complete (optionally combined with permeate
back flush of the membranes), a liquid sweep is introduced via the backwash 19
and aeration openings 18. Any gas still in the chamber 17 is displaced though
the aeration openings 18 initially and thus may be utilised in further gas
scrubbing of the membranes 6. The chamber 17 then fills with feed liquid and
flow occurs into the module 5 through both the aeration openings 18 and the

backwash openings 19. The additional backwash openings 19 are provided to

allow for a greater resistance of the liquid flow compared to that of the gas.

The liquid flow introduced into the base of the module 5 flows along the

module 5 sweeping the solids from the module 5. The backwash waste can be



connection between the upper and |lower filtrate
headers 7 and 8 may al so be nmade by a connecti on

wo@uiosids4e he nodul e 5, al though in this enbodi PERNAURM04/001567
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is showmn here as being part of the nodule 5 itself.

Filtrate may be collected from.,gei ther end, but

collecting fromthe botton1siﬁﬁ ifies the manifol ding.

The filtrate collected is piped away through nmanifold

2@ vasloyvest the tep gl tle vessal @54 drainec AWay thfougheoyt|gts @n the tank
menbranes 6 i s achi eved during backwash by introducing

gas vesygi2aldryrained or pumpedeouterfithanpenings| £8,5 X hr ough

t he upper of said through-openi ngs which act as

aeration openi ngs. These throughopenings are sized and

spacehrpHalll # distirgrmanifblaingesin tkpanghdprimifosmay be

such that the mpjority of the gas passes through these

0 AG e i b 1 .
opaMEn ek FEHTE RS Iintiofiubll TG btk bvice and
t he back openi ngs.is toal erahle. -Thi s .engur t.hat

t RBeg e e pars o R B d TeyBE IS TR 8 module 5
t he nodul e circunference. Once the_gas scour using gas
biheeby nieviding: additigna) aasrssaubhing of Hie membrangs Sor anes

6 is complete (optionally conmbined with perneate back

flush of the nmenbranes), a liquid sweep is introduced

vi a t i@admavedsh barintreduced ioto ihpeartiamzeriy. orbgckysash line 20 at
still in the chanber is displaced though the aeration

ORER& BBt tirnktdsad biclangsh With fe@y idecduriihg.s Ttis alldws fdrewo phase
gas scrubbing of the nenbranes 6. The chanber then

Ly 6 g, o i g oo
[ 19, T iti i
o R e SR aF TR AL o

liquid flow conpared to that of the gas. .
backwash flow into the module 5 through any of the openings 18, 19.

Alternatively, one set of through-openings 18,19 only may be used with the
through-openings suitably shaped and sized, and spaced around the module 5
such that gas only is used first, then gas combined with liquid for two phase
scrubbing and sweep, followed by liquid only sweeping. Different combinations

of these steps, with or without permeate back flush, may also be used.

Figure 4 shows how the modules 5 may be installed from above the tank
25 into filtrate and aeration/backwash manifolds 26 and 27 arranged along the
bottom of the feed tank/vessel 25. The aeration/backwash manifolds 27 are

connected to pipe 20 the aeration/backwash device 16.

Figure 5 shows a graph of transmembrane pressure (TMP) of a module

according to the invention over time with drain down of the module contents



The Iiquid flow introduced into the base of the nodul e
5 flows along the nodule 5 sweeping the solids from

wo b@soosud e 5. The backwash waste can be- 12 -PCT/AU2004/001567
overflowed at the top of the vessel 25, drained away
through outlets on the tank or essel 25, or drained
or punped out of the openings f~ 19. Additionally,
the existing manifolding or an expanded mani fol d nmay
befies eack begkwaah. Ihis gr@phi hovwes that the Tiflekibe m@@ulerﬁézcordmg
aer ati on/ backwash devi ce and chanber it flushes gas
f noithé rveatianmecovens effeaiivalhafier each tdraimdolhe 5
t hereby providi ng additional gas scrubbing of the
menbranes 6. Gas may al so be introduced into the

c haﬂb%wmrbééﬁm@mea bR fdhét emb@de bhdRx@ensiifieatidns of the
flush wth feed is occurring. This allows for two

h@ﬁ%ﬁﬁ@&%@?ﬁ?ﬁndgﬁﬁﬂ f@g%ﬁﬁﬁgﬁmﬁéﬂ?fswﬁ% §%$%h&ﬂﬁelnvennon

the aeéa i on openings , or being carried mnth t he
£68GHR%Af | ow i nto the nodule 5 t hrough any of the
openlngs 18, 9. Alternatively, one set of
t hr ough- openi ngs 18,19 only may be used with the
t hr ough- openi ngs suitably shaped and sized, and spaced
around the nodule 5 such that gas only is used first,
then gas conbined with Iiquid for two phase scrubbing
and sweep, followed by liquid only sweeping. Different
conmbi nations of these steps, with or w thout perneate
back flush, nmay al so be used. Figure 4 shows how the
nodul es 5 may be installed fromabove the tank 25 into
filtrate and aeration/ backwash manifolds 26 and 27
arranged al ong the bottom of the feed tank/vessel 25.
The aerati on/ backwash mani fol ds 27 are connected to
pi pe 20 the aeration/backwash device 16.



Figure 5 shows a graph of transnenbrane pressure (TMP)
of a nodule according to the invention over tine with

waleasnds@daen of the nodul e contents- 13 - aft erP@EAN2004/001567
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backwash. This graph shows that the TMP of the nodul e

according to the invention recqvers effectively after
each drain down. t will be appreciated that further

enbodi ments and exenplifications of the invention are
pddAIME wi t hout departing fromthe spirit or scope of

the invention described.- 14 - CLAIMS. . An

aelr. at iAmabmationdsitkdesh cevicerfousse withha popmrsomembrane filtration
menbrane filtration nodul e i ncludi ng one or nore

NBREAABSRCI8AInGBHE G MeRE hidrsbraakh )éxtéﬁdM’% AGRUHInEaY Ib];etween

spaced upper and | ower headers into which the ends o

t %rtf@;dgfyés%\%gﬁg W\Bﬁreg %h& folvelt BEadBE Rt Wﬂﬁgl@?ﬁ% gﬂg@ of the

perme in Use, 1s subjec

filtration operaji wherein feed containin S

c REBRIAIER Sl iech fae Hmbrgacs Sayid & PRENGHblenuall which, in use,
menbrane wall and filtrate is withdrawn fromthe other
siiglsubjectasktorefiliiein opgration whetgin faecepnatingspntaminant matter
devi ce adapted to at |east partially surround a

pds bppledfo sae¢ didesvitthameembrhreewalhdnd ditttatdiisgitadrawn from the
comruni cati on chanber havi ng spaced t hrough-openi ngs

| pthérdide ©F B HehMrafE WL he abrhtiohATHRIva8AHERR adapted to at
menbr ane nodul e, wherein, in use, gas is supplied to

D RHRS A SROYBER! A1 e B AR o o

WP MRS P AR aRS RFEE SPRET i Drr Bl g

t Iz:ro(r)rl]ﬁ:]niig’itiodn t\NI?trhosuaglj(lj1 -cﬁgr?]rt])iepgﬁd itl'r:é ?nesrﬁé);jan%hr%ggglre', wherein, in use,
gas is supplied to the chamber and communicated to the membrane module
through said through-openings to aerate the membranes within the membrane
module and liquid backwash is withdrawn from and/or fed into the membrane
module through said through-openings into said chamber.
2. An aeration/backwash device according to claim 1 wherein the gas and
liquid backwash are selectively communicated through the same through-
openings.
3.  An aeration/backwash device according to claim 1 or 2 wherein the
through-openings are vertically spaced through-openings in fluid communication
with said chamber and the membrane module, and wherein, in use, gas is
supplied to the chamber and communicated to the membrane module through at
least the upper of said through-openings to aerate the membranes within the

membrane module and liquid backwash is withdrawn from the membrane

module through the lower of said through-openings into said chamber.



2. An aeration/backwash device according to claim1
wherein the gas and |iquid backwash are sel ectively

W@ eoosaiseat ed t hrough t he sanme throughopeni ngsPCBAUZ04/001567
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aer ati on/ backwash devi ce according to claim1 or 2
wherei n the through-openi ngs arg vertically spaced
t hr ough-openings in fluid commini cation with said

chanber and the nenbrane podul e, .and wherein, in use

ol | S apftonbackwash deyiRarcosadde HaIm & Mheseindadkwash or
menbr ane nodul e through at |east the upper of said

t feed fjpuidpe fed gs injectad irtodhe hasewfibhemesiulg through e lower
menbrane nodul e and |iquid backwash is withdrawn from

t lgpemingy anisotiasdtlof opbhiaggh the |ower of said
t hr ough- openi ngs intg salgd chanber.- 15 - 4. An

o _ . DS o .
agy a 'ﬁgﬂégfé‘ﬁ?ee k%‘éh&%lvﬂ:“ecé’é rc‘ﬁﬂp t9 c&ilﬁﬁ' Me‘gé’iﬁﬁgé%ackwash

backwa i qul s fed or Fnjected int

base,, of . t he. modul e through the. | ower eni ngs _or _bhoth

s eyt g TalBER ot Sien R e A elfiraBes 16 bdmy out
according to claim4 wherein the backwash and/or feed

| is&ﬁﬂa bagkygshed 8%%@1?@'6@”83‘9%3&6@ durlegrRsihAgFRLON: o

carry out solids backwashed off the nenbrane surfaces

du.i ndhrsaérhtianfmckuash glevine ansoading o aykne of thiepieceding claims
according to anyone of the preceding clainms wherein

t Wghereirt thealdriicapasiret thugh-aiemdmciutiel a Agpéér and lower set

upper and | ower set of through-openings. 9.

agf hiof hggféﬁ devi ce according to claim8 wherein
t he Uuppé&r openihgs are smaller in cross-sectional area

B b AR SRR ey <222 LR SRUEER g oo
g];qua%gwlasfge sorIlaItlehrrir? %?gs_s(-)speec?iggglsar%%%thgéitﬁé llongrpgygeen?ngs.
10. An aeration/backwash device according to claim 8 or 9 wherein the
openings of each set of through-openings are axially spaced around the
periphery of the chamber.
11. An aeration/backwash device according to claim 8, 9 or 10 wherein the
liquid backwash is withdrawn from and/or fed through both sets of through-
openings.
12. An aeration/backwash device according to any one of the preceding claims
wherein the device is formed as an annulus.
13. longitudinally bétween vertically spaced upper and lower headers into
which the ends of the membranes are potted, the membranes having a
permeable wall which, in use, is subjected to a filtration operation wherein feed
containing contaminant matter is applied to one side of the membrane wall and

filtrate is withdrawn from the other A porous membrane filtration module

including one or more membranes extending side of the membrane wall, the



peri phery of the chanber. An aeration/backwash device
according to claim8, 9 or wherein the |liquid backwash

WO 2008/04d8alr awn from and/ or fed through both setBCDAU2004/001567
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t hr oughopeni ngs. 12. An aeration/ backwash device

according to any one of the pnﬁﬁﬁding cl ai s wherein

the device is forned as an annulus. 13. longitudinally

bet ween vertically spaced, upper and | ower headers into
wiRPer end lewes headensdaipgriy &H€§0§F@U®'6?'t'% withrene or both of the
menbr anes having a perneable wall which, in use, is

s djdsmfedid memiprianes sndat least rane assoatased uppeeadd/or lower filtrate
contai ning contam nant matter is applied to one side

ofcollbetisreohdmber va¢H thandnfusk; filtiate Withdidviag frayw shit@ther side of
the other A porous nmenbrane filtration nodul e

i el (TS BRG] i oidh BISA ORERE R ubper andior
influid ¢co ication wth one or both of the ends of
Jpwehheadeiaine a3sadtietl b Mo sa0kh eBlediiuiambss, an
and/or lower filtrate collection chanber such that, in
useration/backwash devieawh lgash rrgigily syt pdiod: pertionef said
menbrane wall is comunicated through at |east one of

t eemppate modilte ahdinaludieg dezonmiunicatias sheivdterdavpigespaced
and/ or | ower collection chanbers, an aerati on/ backwash

denioughadpdriggs induid icaniusivaticnwith Raiccd@hidriidatiin chamber and
sai d menbrane nodul e and including a conmuni cation

¢RI B ol ?%C g\gillegcg'iﬁ O P gjgltg : i% %ﬁ@;hlgb%{eoﬂhgnc&r?rﬁgnication

conmmuni cati1 on w conmuni

R A RIS b e e e RuS HRBLbR Salirou

menbr ane nodul e t hrough sai d throughopenings to aerate

t Ippeningsriaraasalg thei membeanaswithindhesermbransimodyle and liquid
backwash is withdrawn from and/or fed into the membrane module through said
through-openings into said communication chamber.
14. A porous membrane filtration module according to claim 13 wherein the
through-openings are vertically spaced through-openings in fluid communication
with said chamber and the membrane module, wherein, in use, gas is supplied
to the chamber and comm(unicated to the membrane module through at least the
upper of said through-openings to aerate the membranes within the membrane
module and liquid backwash is withdrawn from and/or fed into the membrane
module through the lower of said through-openings into said chamber.
15. A porous membrane filtration module according to claim 13 or 14 wherein a
filtrate connection pipe is provided in fluid communication between the upper

and lower filtrate collection chambers and filtrate is withdrawn from one or the

other of the collection chambers.



backwash is withdrawn fromand/or fed into the
menbr ane nodul e t hrough sai d through-openings into

W@ a00d/0esemuni cati on chanber. 14. A porous nenbPERaU2004/001567

filtration nodul e according to claimwherein the

t hr ough- openi ngs are verti cal I_y”s_paced

t hr ough-openings in fluid co ication with said

chanber and the nenbrane nodul e, wherein, in use, %as_

i s16sudpPPEustpembsans Hivsdion Aned e @ecarding yany onget claims 13 to
menbr ane nodul e through at |east the upper of said

t HrSowheraip éhre agrativn/eekansh tdeyicedatocaied adjadeinh thenlower header.
menbrane nodul e and |iquid backwash is withdrawn from

andr. orA pegbusthenibhgndEiatiaAendddy laecb ity ehah{enk®fRIaims 13 to
of said through-openings into said chanber. 15. A

gﬂr@&ﬁméaﬂgp% +r§cf Rt ollBid EerhBe A iRgILLS r‘ék@%%ﬂve upper

n rate connection plpe IS provi

R e R

fromone or the other of the callection chanbers.- 17

- tighhnesned saideupReland iomer epddrsaodul e according to

any one of clainms to wherein the aeration/backwash

deh8. cA psrdusaaeedbrant fikmition tnhedule wecolttiragltr claim A7 wherein the
porous nenbrane filtration nodul e according to any one

ofheldaidTard IBckisly @ingabbe WiliPBe cNeclicelips BY InS8an<df a bayonet-
chanbers include respective upper and | ower™ coll ection

¢ ted to detachably receive and engage in a
fﬁﬂ?%ﬁﬁ@ﬁt manner said upper and | ower headers. 18. A

10 bEF o PoRus Bameree flraRa PaulyS sREGRut R ehy pfie D Baims 13 to
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col l ection cups by neans of a bayonet_tYpe fitting.,
18 further including a’screen which at least partially surrounds said membranes.

20. An porous membrane filtration module according to claim 19 wherein the
screen is a sleeve which extends along part of the length of the membranes,
21. A porous membrane filtration module according to claim 19 or 20 wherein
the screen is solid.

22. A porous membrane filtration module according to any one of claims 19 to
21 wherein the screen is located above said aeration/backwash device.

23. A porous membrane filtration module according to claim 21 wherein the
screen extends along the full length of the membrane module and is provided
with one or more openings adjacent the through-openings of the
aeration/backwash device to allow communication with the membranes and one
or more additional openings at or adjacent the top of the module to allow flow of

gas of liquid therethrough.



19. A porous nenbrane filtration nodul e according to

any one of clains to further including a screen which
wa@eoosoasto partial ly surrounds sai d nenbranes. POI/AB2004/001567

porous nenbrane filtration nodul e according to claim

wherein the screen is a sl eeve ]gni ch extends al ong

part of the length of the nenbréanes, 2 . A porous

menbrane filtration nodul e according to claimor 20

W eifnporaeissoembriane fiksition . mogule acgerding toelatim Zsehaving one or

filtration nodul e according to any one of clains to 21

whroes farthee openiags in saidosoreéenl ahbpadjasanithe aeration/backwash

aer ati on/ backwash devi ce. 23. A porous nenbrane

fidévﬁégfooélldwgyﬁfssa&ﬁ)d%{gi’(w&@htf%mﬁl aim 21 wherein the

screen extends along the full length of the menbrane

Le and i . : ) ; . ) _
o an TS oRFGNRG sihfatyBa: et o BkPR Tk dugino =
device to allow conmmquni catjon wi th the menbranes, an

5 oROTEWS FATADTAAGI TN ReN ngalﬁ agFordingde %m%‘eﬁf? Claifes ? B0 24
of the nodule to allow flow of gas of liquid
t ieeladingdbgIstepsisf - 24. A porous nenbrane filtration
nodul e according to claimz23 having one or nore
furt(fer pedoinmiag d flltrationl operation wiherein fedidacantainiigecontaminant
aer at 1 on/ backwash device to all ow bypass of backwash

flow 25q eﬁ%;?@ie@ftor&@éﬁﬂﬁ%fﬂ%‘hﬁﬁ\%% v\@f ghd filtrate is

froma fee _ using a porous nenbrane filtration
S N A e e
10{'0° of@ sPABMHMEHBGRAG RS9 fcaie DLGh 2t Je4S Bne Of the upper
and/or lower headers to at least one of the upper and/or lower collection
chambers,
(h) supplying gas to the communication chamber and communicating said
gas to the membrane module through said through-openings to aerate
15 the membranes within the membrane module;
(i) backwashing said membrane wall using a liquid;
() withdrawing liquid backwash from the membrane module through said
through-openings into said communication chamber.
26. A method according to claim 25 wherein the gas and liquid backwash are
20 selectively communicated and withdrawn through the same through-openings.
27. A method according to claim 28 when appended to claim 14 wherein the
gas is supplied to the chamber and communicated to the membrane module
through the upper of said through-openings to aerate the membranes within the

membrane module and liquid backwash is withdrawn from and/or fed into the



wi thdrawn fromthe other side of the nenbrane wall,
(g) communicating said withdrawn filtrate through at

wo e@s4asme of the upper and/or | ower headers tBCEHAU2004/001567
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| east one of the upper and/or |ower collection
chanbers, (h) supplying gas to the comruni cation
chanmber and comunicating said gas to the nenbrane
nodul e t hrough sai d t hrough-openings to aerate the

h
nenemgrere wadviethreugehisaghtentower ef said)thrughmaremings into said

said nmenbrane wall using a liquid; (j) wthdraw ng
| ighaintbdrackwash from t he nenbrane nodul e t hrough said
t hr ough- openi ngs into said comuni cati on chanber. 26.

A a8t MO EhARE® BBt AinTR8 vivdiEashenddtPtoddsin@nd including
i quid backwash are sel ectively comuni cated and

Wi 08H8 e bAERNES, bP PTG B4R bABE B B matilie throygh the

according to en append to clarm
erein the gas,ig supplied.to the chanber and
ﬁ%h?@%@'eag%bpﬁw#éﬁwgﬁ@%dul e through the upper
of said through-openings to aerate the nenbranes

wizthi A Mmesherk ABeerdingiedtiien 38 avhernyaprensiasdneaiain 44 or claim 28

wi t hdrawn fromand/or fed into the- 19 - nenbrane
monlelldinghusing thealbadlkeesth ardéot faselrliquid Easweep solids along the
t hr ough- openi ngs into said chanber. 28. A nethod

aGREMBrAYEd © EHra) dutZligh eEmdRBe TRRE thd nfdnridndurfaces during
i ncluding feeding the backwash or feed liquid into the

b nodul e t hrough the | ower openings or both
sggﬁ%ggg%@ﬁings. 29. A nethod according to claim 25

W%%n %%eert]r?g a}:(E,)or(c:l%nagI 0 c]leA{irr? b5 (\:Allhaeinmaggended to claim 14 or claim 28 or
29 wherein the membrane module is submerged in feed liquid contained within a
vessel and including the step of flushing backwash waste containing the solids
from the vessel by overflowing at the top of the vessel.

31. A method according to claim 25 when appended to claim 14 or claim 28 or
29 including the step of flushing backwash waste containing the solids from the
module by overflowing at the top of the module.

32. A method according to claim 25 when appended to claim 14 or claim 28 or
29 including the step of flushing backwash waste containing the solids from the
module by draining or pumping the waste from the module through the
openings.

33. A method according to any one of claims 29 to 32 wherein including the
step of introducing gas into the module during said flushing step.

34. A method according to claim 33 wherein said gas is mixed with said

backwash and/or feed liquid.



i ncl udi ng using the backwash and/or feed liquid to
sweep solids along the nenbranes to carry out solids

WO epswes4d r om t he nmenbrane surfaces during saiPICT/AU2004/001567
aeration. 30. A nethod according to claim25 when
appended to claim 14 or claim or 29 wherein the

menbr ane nodul e is subnerged i feed |iquid contained
within a vessel and including t he step of flushln
batSewefs Meted aceding 19 ¢lgin e Wretssdid @astisin mgcsﬂ to said

by overflowi ng at the top of the vessel. 3 . A nethod
acoonmiunigation chambe?25 when appended to claim 14 or
claim 28 or 29 including the step of flushing backwash
wast e containing the solids fromthe nodul e by
overflow ng at the top of the nodule. 32. A nethod
according to claim25 when appended to claim 14 or
claim 28 or 29 including the step of flushing backwash
wast e containing the solids fromthe nodul e by

drai ning or punping the waste fromthe nodul e through
t he openings. 33. A nethod according to any one of
claims 29 to 32 wherein including the step of

i ntroducing gas into the nodul e during said flushing
step. 34. A nethod according to claim 33 wherein said
gas is mxed with said backwash and/or feed liquid.-
20 - 35. A nethod according to claim 33 wherein said
gas is introduced to said comruni cati on chanber.



