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BACKGROUND ART
_ln a membrane filiration process, the method used to physically clean
membranes is of vital importance. An efficient membrane cleaning strategy can
10 maintain a stable permeability of the membrane and reduce the frequency of
chemical cleans. A commonly used method to physically clean membranes isa
backwash (also Qalled “backflush” or “backpulse”) with the permeateffilirate or a
gas. The backwash method is typically used to eject solids blocking the
membrane pores and partly dislodge the cake that may have formed on the
15 membrane surface. Ina sysiem exposed to a feed containing a high cqncentration
‘ of solids, the fouling occurs more quickly a;id :more severely, in particular, where.
membranes are densely packed in a module.
Backwash with pressurized gas has proved a very efficient cleaning
method and Is now widely used in the field of microfiltration processes. The
20 limitation to this method Is the membre;ne pore size. Bac_kwas.h of membranes
with permeate has no Iimi'tationé to the'_pore size, but'the backwash efficiency is
generally lower than gas backwash and the transmembrane pressure (TMP)
recovery not enough to offset the fouling rate. Further meaﬁs are employed to

enhance the backwash efficiency, such as dosing chemicals to the backwash

25 permeate, orin combination with gas scrubbing. .



with perneate has no limtations to the pore size, but'the backwash
efficiency is generally | ower than gas backwash and the transnenbrane
pressure (TMP) recovery not enough to offset the fouling rate. Further
means are enployed to enhance the backwash efficiency, such as dosing
cheni cal swow3Ms7hackwash 25 permeate, or in conbi nati orPGIHAUP2GERS2
scrubbing. ' WD 03/024575 PCT/ AU02/ 01272 -2 Maruyana et at in Japanese

- Patent No. JP2031200 di scloses a holl ow ~fibre nenbrane backwashi ng net hod.

The met hod i nvolves the follow n sequence; S filtratjon, ajr-scour
menbrane, fill tMAUYRRBredAl iyelapanese %ﬁ@(&/&% ‘kh%m%@ ﬁ’#‘&l‘@eﬁrﬁjBP"C’W
pressurized air and drain the waste. This_s procedure is repeated to

achi eve a Hibgmonembrang baskwashingidrethed. aThenmethad druplves: the Jollostirgt No.
5,209, 852 descri bes a process for scrubbing hollow fibre nenbranes in
nmodul es. Trsegupnea:estop dilteatiopo saittsesura menobranagdilaitite smeuibraney vessel,
draining to clean the nenbranes. In order to mnimse footprint and cost,
menbr ane nigdick@askarvetit penmuebtey under presstidaedu rirdand tdraia thegivaptec kiTids density
of menbranes, usually in the formof fibres. This increases the anmount of

menbr anes anpacédiire fis tdpeatddto adhidvena highes effisientpWwSuatioka BealihghBhitéde
packi ng density the nore difficult it is to effectively flush solids

captured dusthfd Phfent ING." 82D9R5RT GERfiBes 10 P?dc@g_s TBFREABBINGD HONYVE fibre
Therefore, 1 nprovenent in the efficiency of solids renoval during 15

backwash a%%{‘%a?{ %Wﬁiné&ﬂéb‘?rTﬁQ'pF&%gé‘?é’é‘é pdSEdET PHREEHYE Bir Krutiger

menbr ane pac ensities to be use reduci ng the cost "of treatnent. In

prior art f%@&g@ﬁﬂoy%ﬁﬁtrﬁ%brénggoval of solids is usually effected by

sweepi ng w r 1romone end of the nodule to the other and then

out of the module troudinithisd otgint hnd 8bt, mebrihe modtifes 28 Yisangr € f1rst

swept :
10 manufactured with a high packing density of membranes, usually in the form of

fibres. This increases the amount of membrane area for filtration within a
module. However; the higher the packing density the more .difﬁcult itis to
effectively flush solids captured during the filtration process from the membrane
bundle. Therefore, improvement in the efficiency of solids removal during

15 backwash ?llows either higher solids levels to be prqcessed, or higher
membrane packing denslfi:es: to be used, reducing the cost of treatment.

in prior art fibre membrane systems, removal of solids is usually effected

by sweeping with feedwater from one end of the lmodule to the other and then
out of the module through a side exit port. In this case, solids are first swept

20 along the fibres to the exit end of the module, b.ut must then cross the fibre
bundle to exit the module. In high solids applications this requirement for the
flow to .change direction and pass perpendicular to the fibre bundle to exit the
module can lead to accumulation of solids near the exit due to the tendency for
the fibres to act like a string filter and capture or hinder the exit of solids from the

25 module at this point. . .o



20 along the fibres to the exit end of the nodul e, but nust then cross the
fibre bundle to exit the nodule. In high solids applications this
requirenent for the flowto change direction and pass perpendicular to the
fibre bundle to exit the nodule can |lead to accunul ation_of solids near
the exit dYO0MW24H8 tendency for the fibres to act |ike BCHAPA2R | ter
and capture or hinder the exit of solids_fromthe 25 nodule at this point.
WD 03/ 024575 -3 PCT/ AU02/ 01272 DI ,SCLOSUR%'CF THE I.NVENTI ON The present

i nvention seeks to_over | east aneliorate one or nore of the

di sadvant age '%GL%HRE@%M[N@NEP east provide a useful alternative.
According to one_aspect, the present Invention provides a nethod of 5

cl eani ng a menbr Hifeprepertinyantionseaks to ovarcemawvaet leastamelibratp oneeonr nor e
menbranes | ocated In a feed-containing vessel and extending longitudinally -
bet ween ver t nore dftheplisaduanipges obithe prionart dred teastpriontde avhsefhl alteenativés of

the nenbranes are potted, the nenbranes having a perneable wall which is

subj ected to a fiAdooedingrto agrer aspent, tiee peesent devntiont mrovideg £ enétacd nsnt
matter is 1o applied to one side of the nenbrane wall and filtrate is

wi t hdr awnsf rglgahihg ®thémbrapiedfitrafion od®@esaidemealle, indfudirRRBhe0sE ndresai d
upper and/or | ower headers having one or nore openings therein, the nethod

i ncl udi ng: aheﬁ#b’ié}%yjid%ﬁtédmh B féeeaddn@élnmgewﬁsbpahdtan&%iﬁgn&h fadhdhy €2ni ng

process on the nmenbrane wall to dislodge “15 contam nant tter therefrom

 aod- cont ai Py cynareal, SRadE b and b Heghels AR AE e Ringer i ths

f eed- cont ai ni ng vess stantially para

extendi ng MegREADSTd Ord PORYE, Y héfibidhes having a permeable wall which is
subjected to a filiration operation wherein feed containing contaminant matter is
10 applied to one side of the membrane wall and filirate is withdrawn from the .other
side of the membrane wall, at least one of said upper and/or lower headers
having one or more openings therein, the method including:
a) suspending the filtration operation;
b) performing a cleaning process on the membrane wall to dislodge
15 contaminant mattier therefrqm into liquid' surrounding th‘e membraﬁe;

c) befforming a sweep of the féed-containing vessel substantially
parallel to the longitudinally extending membranes to remove the liquid
containing the dislodged contaminant matter, at least in part, through the
openings in the header; and

20 d) recommencing the ﬁlfration operation.
For further preference, the openings are provided in the lower headelr and
filtrate is withdrawn from the Opper header. Preferably, the openings may aléo
be used to introduce gas into the module to produce bubbles for scouring the

surface of the membranes during said cleaning process. The sweep may be



cont ai ning the dislodged contam nant matter, at least in part, through the
openings in the header; and 20 d) recommencing the filtration operation.
For further preference, the openings are provided in the | ower header and
filtrate is withdrawn fromthe upper header. Preferably, the openings nmay
al so be WO@0ME75 ntr oduce gas into the nodul e to produ®ETHYPHIRR for
scouring the surface of the nenbranes during said cleaning process. The
sweep may be WO 03/ 024575 PCT/ AU02/ 01242 - 4- performed concurrently with
the cleaning process. Preferably, the sweep is a high velocity sweep. The
present | nRfRmad WWT’GB%VW@?"W‘@%"'BE Pw&ﬁﬁﬂ&efﬁl’ﬁbghéh%ﬁwﬁmlsrﬁadul e pots
so that solids swept along the nenbranes during the backwash process 5
conti nue thighivelooddsweppl to the menbranes as they exit the nodule. The
requi renent for the solids to cross over the fibre bundle to exit at a side
port is subst dfhe ptesent indentied providés for atescor opeainganir one ot thetmoduled be
applied to subnerged menbranes operated In an open tank. In the prior art

sol i ds ar epdtgpodhéd solits sweptalong theyrnambgarnidyadukihgttas backWasmsrobess
containing the solids drains fromthe nodule it nust change direction near

t he bot songdrinlbawfewipapéllel fFtheRAbhBraned aé.rtﬁeylei;fth@ﬁlambafrhe By providing
hol es or openings in the bottom of the nodul € solids can contl nue to flow

substant i alléqmraﬁfeﬁi fo?lthd Solid8 %o El‘o%%%eﬁﬁletfﬁﬁé! bAAdIS t8'é§<|t 9{ This

unlnterrupted | ow provides for nore efficient renoval o SO|Id romthe

nodul e CLF& ﬁt%ﬂi?recﬁib%@rogbﬂﬂmta%@ further aspect the present provides a

nmet hod of
The same concept could be applied to submerged membranes operated

in an open tank. In the prior art solids are typically removed by draining the
10 tank. As the feed containing the solids drains from the module it must change
direction near the bottom to flow out of the module and drain from the tank. By
providing holes or openings in the bottom of the module, solids can continue to
flow substantially paralle! to the fibres as they pass out of the module. This
uninterrupted flow provides for more efficient removal of solid from the module
15 ?nd tank.

- According to a further aspect, the present provides a method of cleaning
a membrane filiration module, said module including one or more membranes
located in a feed-containing vessel and extending vertically from an upper
header into whichlproximal ends of the membranes are potted, the membranes

20 having a penneable wall which is subjected to a ﬂlfration 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, the method
including:

a) suspending the filtration operation;”



a nenbrane filtration nodul e, said nodule including one or nore nmenbranes
| ocated in a feed-containing vessel and extending vertically from an upper
header .into which proxi mal ends of the nmenbranes are potted, the menbranes
20 having a perneable wall which is subjected to a fiItrationogﬁeration

wher ei n PW024653ht ai ni ng contaninant matter is applied RG/ANOZ}e of the
menbrane wall and filtrate is wthdr fromthe other side of the
menbrane wall, the method including:"a) suspending the filtration C

operation; WO 03/024575 PCT/ AU02/01272 b erformng a cleaning process o

t he nenbrane wgSI t@eﬁpw'aageeéfgeamsaqwsﬁ#gmq W@W@F%Wrﬁpimaed% qui d
surroundi ng the nmenbrane; c) performng a sweep of the feed-containing
vessel sus@ntatpingnt patteningrafom infp liqiid $urevading $heseabianey nenbr anes to
remove the liquid containing 5 the dislodged contam nant matter, at |east -
In part, through anpeferming arsweep ofntlrifeetenataining aesdselesdbstantially and d)
recomencing the filtration operation. BRI EF DESCRI PTI ON OF THE DRAW NG
Enbodi mentparaifel th dheé vestivallp exisntingnmenibeaniss to rémole the Nqjd ebnieirdmgpl e 10
only, with reference to the acconpanying drawi ngs in which: Figure 1 shows

a schenmt ithe shslbodgethcontaminart mattez/rat deest e Qare thr@QFI@Vaﬂi oeriity #the
enbodi nent; and Figure 2 shows a schenmatics ectional view of a nenbrane

modul e  agRedule Banéathfdaid Membeareedbpgnt . 15 DESCRI PTI ON OF 'PREFERRED
EMBODI MENTS Referring to the Figure 1, the filtration nodule 5 is nounted

within a d)  recommencing the filtration operation.
BRIEF DESCRIPTION OF THE DRAWING
Embodiments of the invention will now be described, by way of example
10 only, with reference to the accompanying drawings in which:
Figure 1 shows a schematic sectional view of a membrane module
according to one embodiment; and
Figure 2 shows a schematic sectional view of a membrane module
according to further embodiment.
15 DESCRIPTION OF PREF!ERRED EMBODIMENTS
Referring to the Figure 1, the filtration madule 5 is mounted within a
housing vessel 6 which contains the feed to be filtered. The filtration module 5
contains a bundle or bundles of hollow fibre membranes 7 extending between
upper and lower headers 8 and 9, respectively. The lower header 9 is provided
20 witha .number of'openings 10 communicating with the interior of the ﬁbre bundle
. and a collection chamber 11 having an inlet/outlet port 12. Feed is supplied
through ports 13 .and 14 under the control of valves AV1 and AV2.
Permeateffiltrate is withdrawn through chamber 15 and port 16 under control of
valve AV3. A backwash may also be applied through port 16 under the control
25 of valve Av4, ' _ L




housi ng vessel 6 which contains the feed to be filtered. The filtration
nodule 5 contains a bundle or bundles of hollow fibre nenbranes 7

ext endi.ng between upper and | ower headers 8 and 9, respectively. The | ower
header 9 is provided 20 with a nunber of openings 10 conmunicating with the
interior 8YOPMB4¥Pbre bundle and a collection chanber 1HCHAYI2H427An
inlet/outlet port 12. Feed is supplied _through ports 13 and 14 under the
control of valves AVl and AV2. Per meat®7 fi ltrate i s wthdrawn .through
chanber 15 andwg)ort 16 under control of valve AV3. A backwash nay also be
appl i ed t hr ougi Hegtsoligs grelemulatad within the moddled: follawing filtkation\ando3/ 024575
PCT/ AU02/ 01272 -6 In _use, solids accunmulated within the nodule 5 foll ow ng
filtration baswash araBushegrar swegtfiem the madule Sthrongh the epsmings B byhr ough t he
openings 10 by opening port 12 and applying a suitable pressure to the -
feed w t hi openingpattii2 and applying asui pressuriedo dse feedovithipthieymodude t o '
openings 10 to provide scouring 5 bubbles within the nodule 5 to assi st

cl eani ng ofb. tPert fiRmay alsoibearsed toshipply gas td-dperings216 topwvide Scoir
arrangenment to Figure 1, however, in this enbodinent the hollowfibre

menbr anes bubblestie Bemodakets oasslst &re@mng_hﬁ tha/méRBIAAL sBrfddsk.ar e not
potted at their |ower distal ends 17. The distal ends 17 of each fibre

menbrane 7 areﬁé&é%@%5biHilb?léﬁgf;!]@eédthﬁtWiéd?éQUHJS\NNH?, iHmer i o header 8.

Backwash in this enbodinent is or swept through port 12. It will be

appr eci at e%ﬁmimagg%gﬁqnnﬁgﬁ@g% fbtafdl reSidchticdlomesydforh ife | NVeNti on

are possible wth e spirit or 'scope o e 1 nvention

described. \EPROIRHS and Sr At&HEd &1 theirldwer distal ends 17. The distal ends

17 of each fibre membrane 7 are closed and filtrate withdrawn through the upper
10 header 8. Backwash in this embodiment is flushed or swept through port 12.
It will be appreciated that further embodiments and exemplifications of the
invention are possible with departing from the spirit or scope of the invention

described.



CLAIMS: 1. A nethod of cleaning a nenbrane filtration nodule, said nodule

I ncl udi ng one or nore nenbranes | ocated In a feed-containing vessel and 5
extending |l ongitudinally between vertically spaced upper and | ower headers
into which ends of the nenbranes are potted, the nmenbranes having a

per meabl eWOWa0245%hi ch is subjected to a filtration oper RCTEWOHHRIZRI n f eed
containing contamnant matter is applied to one side of the nenbrane wall
and filtrate is wthdrawn fromthe ot Her side of the nmepbrane wall, at

| east one qf said upper io and/or |ower headers having one or nore openings
therein, t&EAIMBhod Including: a) suspending the filtration operation; b)
perform ng a cleaning process on the nenbrane wall to dislodge contam nant
matter therefromlinto |iquid surrounding the nmenbrane; 15 c) performng a
sweep of the feed-containing vessel substantially parallel to 'the

| ongi t udi ndl | y Axmathiodgofreldaninges tmembraneefilitatioh i opoddle, csaid amodulg t he

di sl odged contam nant matter, at least in part, through the openings In

t he header inchudihgl )oneeopmerec membrévees Iddatedt i@ fyeekednitaiRing2¢esdel Anget hod
according to claiml wherein the openings are provided in the |ower header

and fil tsr aggehdingl 1bhgiiinall betvddieveriealy spated apper ehd }ew@?hba&@%gelr ding to
u

claiml1l or claim?2 further including introducing gas Into the no e

ey Shes IEPRORSOENEOmEREAER SU3RLER HOBRIEIANAY 0 BiheGS 1
wall which is subjected to a filtration operation wherein feed containing
confaminant matter is applied to one side of the membrane wall and filtrate is
withdrawn from the other side of the membrane wall, at least one of said upper

10 and/or lower headers having one or more openings therein, the method
including:

a) suspending the filtration operation;
b) performing a.cleaning process on the membrane wall to dislodge
contaminant matter therefrom Into liquid surrounding the membrane;

15 . c)  performing a sweep of the feed-containing vessel substantially
paraliel to ‘the Ionéitudinally extending membranes .to remove the liquid
containing the dislodged contaminant matter, at least in part, through the
openings in the header; and

d) recommencing the filtration operation.

20 2. A method according to claim 1 wherein the openingé are provided in the
lower header and filrate is withdrawn from the upper header. -

3. A method according to claim 1 or claim 2 further including introducing gas

into the module through said openings to produce bubbles for scouring the

surface of the membranes during said cleaning process.



4. A nethod of cleaning a nenbrane filtration nodule, said nodule

I ncl udi ng one or nore nenbranes | ocated in a feed-containing vessel and
extending vertically from an upper header into which proximal ends of the
menbranes are potted, the nmenbranes having a perneable wall which is 5
subj ect eWQ 03455 | trati on operati on wherein feed cont aiBFfiPRER AN nant

matter is applied to one side of the, nenbrane wall and filtrate Is

W thdrawn fromthe other side of t_h'eshenbranelvval |, the nethod including:

a) suspending the filtration operation; b rform ng. a cleaning process
on the mehbrars method ®f drleppiAgea T@"@Hﬂ@%\nﬁﬁaﬂ‘ﬂ" rFHP&%IP' tﬁ"ﬂéf dPPIPT nt o

| i quid surroundi ng the nenbrane; c) perfaormng a sweep of the

f eed- contincluding ore sen moudsmeambranesylocaigdain 8| fePQ'QQ’i'EaRWBQtYe@éP\ #ndxt endi ng
menbranes to renove the liquid containing the disl oc;lgggd cont ani nant :

matter, agxtéreding vertigailyt fromhaougipearhesdeniintg whichhproxifpalupeds @fdbeh sai d

menbranes; and 1s .. d) recomencing the filtration operation. 5. A nethod

accor di ngmbfbiyed e Qottadaiths membraheshbaving 4 permeable well which dsned
concurrently with the cl eaning process. 6. A nethod according to any one of

the pr gcegigishied 3 FHiNbRsEoperbich Wheein feadacdntalhing ontamipastveatter i80° 7. A
nmet hod acco#dlng to any one of the preceding clains wherein the sweep is
produced by iRaRb¥inatkidé b the'thembran iasaticiltratet IS avitharsivie romaheiotigervessel .
side of the membrane wall, the method including:
a) suspending the filtration operation;
b) performing a cleaning process on the membrane wall to dislodge
10 contaminant matter therefrom into liquid surrounding the membrane;
c) performing a sweep of the feed-containing vessel substantially
parallel to the vertically extending membranes to remove the liquid containing
the dislodged contaminant matter, at least in part, through an opening in the
module beneath said membra_nes; and
5. d) recommencing the filtration operation.
‘5. A method according to any one of claims 1 to 4 wherein the sweep is
performed concurrently with the cleaning process.
6. A method according to any one of the preceding claims wherein the sweep
is a high velocity sweep.
20 7. A method according to any one of the preceding claims wherein the sweep

is pro‘duced by applying fluid Under;pressu‘re to the feed-containing vessel.



