-1- METHODS AND APPARATUS FOR REMOVI NG SCLI DS FROM A MEMBRANE MODULE FI ELD
OF THE I NVENTI ON The present invention relates to nenbrane filtration
systens and, nore 5 particularly, to a nmethod and apparatus for inproving
the filtration efficiency of such systens by providing an inproved

cl eaning system for the nenbranes. BACKGROUND ART In a nmenbrane filtration
process, the nethod used to physically clean nenbranes is of vital

i nportance. An efficient nmenbrane cleanihg strategy can 1o maintain a
stabl e perneability of the nenbrane and reduce the frequency of chem cal

cleans. A commonly MEEHODS AMND tAPRARATUS! FGRCREMOVINGDISDISDS| BROM packwash
(al so called "backflush" or "backpulse") with the perneate/filtrate or a

gas. The backwash method is typi MEMBRANEIMODWEect solids bl ocking the
menbrane pores and partly dislodge the cake that may have fornmed on the is

menbr ane sur&ﬂgohwfﬁw,ﬁmposed to a feed containing a high

concentration of solids, t uling occurs nore quickly and nore
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In a membrane filtration 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 is a

backwash (also called “backflush” or “backpuise™) 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. In a system exposed to a feed containing a high concentration

of solids, the fouling oceurs more quickly and 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 membrane pore size. Backwash of membranes

with permeate has no limitations to the pore size, but the backwash efficiency is

generally lower than gas backwash and the transmembrane pressure (TMP)

recovery is not enough to offset the fouling rate. Further means are employed to

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

25 permeate, or in combination with gas scrubbing.



enhance the backwash efficiency, such as dosing chemicals to the backwash
25 permeate, or in conbination with gas scrubbing. -2- Miruyama at at in
Japanese Patent No. JP2031200 discloses a hollow fibre nmenbrane backwashing
met hod. The nethod involves the followi ng sequence: stop filtration,

ai r-scour nenbrane, fill the nmenbrane vessel, backwash wi th perneate under
pressurized air and drain the waste. This s procedure is repeated to
achieve a higher efficiency. Sunaoka et -&- in a United States Pat ent No.
5,209, 852 describes a process for scrubbing hollow fibre nenbranes in
modul es. This prodéasgyarsa b ds deparfese PaterisNageP2031200rdisdiosts a abllow
draining to clean the menbranes. In order to mnimse footprint and cost,
menbr ane nodulbes raembtangi bachwashiny rethddict The dnethbd iavelied thagklidvangensi ty
of nmenbranes, usually in the formof fibres. This increases the anount of
menbrane ar easeljaendd: | stopt filativh! Riimscaur Nguibeand; O VIBE , nidbrindhesssbhe
packi ng density the nore difficult it is to effectively flush solids

captured dur ibagkivhsh fuiitht patnidite RirRReSFeédod Nar EREDARRE thd YRt This
Therefore, inprovenment in the efficiency of solids renoval during is
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cross the fibkgqr ngltgcfetggqﬁé Bwemaﬁ@s‘.ju' e. In many applications this

requi renent for the ow
In order to minimise footprint and cost, membrane modules are typically

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 it is to
effectively flush solids captured during the filtration process from the membrane
bundle. Therefore, improvement in the efficiency of solids removal during

15 backwash allows either higher solids levels to be pracéssed, or higher
membrane packing densities 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 module 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, but must then cross the fibre
bundle to exit the module. In many 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.



change direction and pass. perpendicular to the fibre bundle to exit the
nodul e can lead to accunul ation 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 fromthe 25 nodule at this point. -3- DI SCLOSURE OF THE
| NVENTI ON The present invention seeks to overcone or at |east aneliorate
one or nore of the disadvantages of the prior art or at |east provide a
useful alternative. According to one aspect, the present invention

provi des a nmethod of s operating a nmenbrane filtration nodule, said nodule
I ncl udi ng oneDISCLOBURE M THENRYESIGNdI ng | ongi tudi nal |y bet ween
vertically spaced upper and | ower headers into which the ends of the

merbranes are potThegreddit inventisragesks thavertoma dreit Ierbhweldthle oMy ¢h i s
subjected to a filtration operation wherein feed containing contam nant

matter is apphb@bftiee @i@gd\fdrﬁ@gesfof&ﬁ@pm@rwlé@dt}prmégséf'ui difeiflives
withdrawn fromthe other side of the nenbrane wall, at | east one of said

upper and/ or Iower;\cb@aﬁgrfo BAY APeLNRhE prEBER APETHOAISOVIABE & Methdl® of TEt hod
including flow ng said feed, at least in part, through said one or nore

openi ngs for o%lépétfngaéirﬁ&nbfbn%afilf*amﬁfe,v%i% : ﬁcftﬁé’ri‘rgéllgkﬁrég%n@n@ Rfdre

aspect, the present invention provides a re ning a menbrane
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containing contaminant matter is applied to one side of the membrane wall and

10 filtrate 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 flowing said feed, at least in part, through said one or more

openings for application to said membrane wall.

According to another aspect, the present invention provides a method of

15 cleaning a membrane filtration module, said module including one or more

membranes located in a feed-containing vessel and extending longitudinally

between vertically spaced upper and lower headers into which the ends of the

membranes are potted, the membranes having a permeable wall which is

subjected to a filiration operation wherein feed containing contaminant matter is

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

a) performing a filtration operation wherein said feed, at least in part, is

flowed through said one or more openings for application to said

25 membrane wall;



20 applied to one side of the nenbrane wall and filtrate is w thdrawn from
the other side of the nenbrane wall, at |east one of said upper and/or

| ower headers having one or nore openings therein, the nmethod including:
a) performng a filtration operation wherein said feed, at least in part,
Is flowed through said one or nore openings for application to said 25
menbrane wall; -4- b) suspending the filtration operation; c) performng a
cl eani ng process on the nmenbrane wall toe4di sl odge contam nant natter
therefrominto |liquid surrounding the nenbrane; d) performng a sweep of
the feed-containi hy susperdiing tixsfilbatiorabperatiar;al [el 5 to the |ongitudinally
ext endi ng nenbranes to renove the liquid containing the dislodged

contam nant nattek) pdrfdr@drf al depsing . protessugh theh@enbeaa9aillito disedgeader ;
and e) recommencing the filtration operation. For further preference, the

openi ngs are provi degbntdniBAt MaMET thBIRASAT infEhuid Surkduridirdf tBe inferbrahgr awn
fromthe upper header. Preferably, the openings may also be used to

i ntroduce gas int @) thRfoiiHd £sWEePbOHE F8bGRbRing WsseICibktanballyaraiyr f ace
of the menbranes during said cleaning process. The sweep may be perforned

concurrently i th the HeasidiaRaRs Slendiic'BEABlhost bP 1BMBEY the Ryuidi Oh

vel ocity sweep. 15 The present ntion provides for es or openings in

one of Lhe modul e, RehEiif e lisicedohidnial fnal of RaS phak, tibubhe feed

liquid will also be drawn e openi ngs ot and
flow into the depths,ofLifgs in the header; and

e) recommencing the filtration operation.
For further preference, the openings are provided in the lower header and

10 filtrate is withdrawn from the upper header. Preferably, the openings may also
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
performed concurrently with the cleaning process. Preferably, the sweep is a
high velocity sweep.

15 The present invention provides for holes or openings in one of the module
pots so that during filtration at least part of the feed liquid will also be drawn in
through the openings in the bottom pot and flow into the depths of the
membrane bundle, reducing shell side pressure drop and generating éome
crossflow over the membrane surface. The use of these holes or openings for

20 waste flow also allows solids swept along the membranes during the backwash
process to continue to flow parallel to the membranes as they exit the module.
The requirement for the solids to cross over the fibre bundle to exit at a side port
is substantially reduced or eliminated.

The same concept may be applied to submerged membranes operated in

25 an open tank. In the prior art, solids are typically removed by draining the tank.



menbr ane bundl e, reducing shell side pressure drop and generating sone
crossfl ow over the nmenbrane surface. The use of these hol es or openings for
20 waste flow al so allows solids swept along the nenbranes during the
backwash process to continue to flow parallel to the nenbranes as they
exit the nodule. The requirement for the solids to cross over the fibre
bundle to exit at a side port is substantially reduced or elimnated. The
sanme concept nmay be applied to subnmerged5Smenbranes operated in 25 an open
tank. In the prior art, solids are typically renmoved by draining the tank.
As the feed denhaifeecheprithivingdhé delid$rdrains fiionothetrhedule dtwhustichamgest change
direction near the bottomto flow out of the nodule and drain fromthe
tank. By pr olirediorgndurltes bottom e fiowgsit ofthe msoduts dddcdin from thedanke Bysol i1 ds
can continue to flow substantially parallel to the fibres as they pass out
of the nodul erovidihg hblesitir obeningpirethefotiompsfane eeiufe) solidy canaddntisiietat
renoval of solid fromthe nodule and tank. According to a further aspect,
the present ifgyeibsRMtiAKOYArERS ttHERNRES a®theyqiees dut 80tha nigiu.aeisfi | tration
nodul e, said nodul e i ncl'uding one or nore nenbranes extending vertically
from an uppennfifaafsed AER pbVidds BF MrdBificRA Ry aPbf dN8 R HeARBSuIaT €
potted, the nmenbranes having a perneable wall which is subjected to a
filtration o%ﬁa%ﬂhgn wherein feed containing contam nant matter is applied
to one side of the nenbrane wall and filtrate is withdrawm fromthe ot her
side of the nenbr I i (WaTs } i [ PN
operation flomﬁnéeggﬁﬁbﬁgggpﬂg?P%ﬂgg%tﬁ%bg%#ﬁgwgﬁé%ug'%gﬁgsgﬁhﬁgégog
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menbrane wal I". rding to ye aspect esent provides a
met hod of membranes extending vertically from an upper header into which proximal ends
10 of the membranes are potted, the membranes having a permeable wall which 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
side of the membrane wall, the method including during said filtration operation
flowing said feed, at least in part, through one or more openings in the module
15 below said membranes for application to said membrane wall.

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

206  membranes having a permeable wall which 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 side of the membrane

wall, the method including:



cl eaning a nenbrane filtration nodul e, said nodul e i ncluding one or nore
menbranes |l ocated in a feed-containing vessel and extending vertically from
an upper header into which proximal ends of the nenbranes are potted, the
20 nenbranes having a perneable wall which is subjected to a filtration
operation wherein feed containing contamnant matter is applied to one
side of the nenbrane wall and filtrate is withdrawn fromthe other side of
the menbrane wall, the nethod including6--6- a) performing a filtration
operation wherein said feed, at least in part, is flowed through one or
nore openi ngs i n e npddbmnibg adiiratmindpanatidm ahersinf said &, iat Easbim part,sai d
menbrane wal |l ; b) suspending the filtration operation; 5 c¢) performng a

cl eani ng process on t he fiewvd trsughadhe bomdirs bpdigiags frotheanbdua tbelont s&id
therefrominto liquid surrounding the nenbrane; d) performng a sweep or
drai n-down of the feednepibirahéd fog apiatibn tessdis hisrhbrahé waparal l el to the
vertically extending nenbranes to 10 renove the liquid containing the

di sl odged contam pant B@pgeRbingdhe FiR@%bn bperd@bh; through said opening or
openings in the nodul e beneath said nmenbranes; and e) recomrencing the

filtrationsoperaticpn. 1@@@9&@&@@ diQAnime bcedl o thBanaRBMPe RAINRASisiotiga! SO

i ncluded within the cope of the present invention. BRI EF DESCRIPTI ON
OF THE DRAW NG contaminant matter therefrom into liquid surrounding the
membrane;

d) performing a sweep or drain-down of the feed-containing vessel
substantially parallel to the vertically extending membranes to
10 remove the liquid containing the dislodged contaminant matter, at
least in part, through said opening or openings in the module
beneath said membranes; and
e) recommencing the filtration operation.
Apparatus for performing the above methods is also included within the
15 scope of the present invention.
BRIEF DESCRIPTION OF THE DRAWING
Embodiments of the invention will now be described, by way of example
only, with reference to the accompanying drawings in which:
Figure 1 shows a schematic sectional view of a membrane module
20 according to one embodiment;
Figure 2 shows a schematic sectional view of a membrane module
according to further embodiment; and
Figures 3a and 3b show an enlarged schematic sectional view of the lower
header of a non-pressurized filtration system during the aeration and drain-down

25 phases, respectively.



Enbodi ments of the invention will now be described, by way of exanple
only, with reference to the acconpanying draw ngs in which: Figure 1 shows
a schematic sectional view of a nenbrane nodule 20 according to one
enbodi ment; Figure 2 shows a schematic sectional view of a nenbrane nodul e
according to further enbodinent; and Figures 3a and 3b show an enl arged
schematic sectional view of the |ower header of a non-pressurized
filtration systemduring the aeration and-drai n-down 25 phases,
respectively. -7- DESCRI PTI ON OF PREFERRED EMBODI MENTS Referring to the
Figure 1, th@E$¢RW5E'QUnOﬁtHREE®?E@ EMBEODUIENTShi n a  housi ng vessel 6

whi ch contal ns the feed to be filtered. The filtration nodule 5 contains a
bundl e or bundl eRefdringtd i Higured, tenfiliraivesmdd e s diouptdzewitiiem 5 upper and
| ower headers 8 and 9, respectively. The |ower header 9 is provided wth a
nunber of opédwiisigy vesse Grwhich cartaing the fdedtib eeifiterd. thedfitration rhodule sbundl e
and an open-ended pl enum chanber 11 having an opening 11'. An inlet/outlet

port 12 is proutattech btndiger basdieobf Hdiewmielhenibrafeed ek@naipMet@skrt hr ough
ports 12, 13 and 14 under the control of valves AV5, AVl and AV2. 10

Per meat e/ f§ | uppeeandlower headas Stahd®) gEsgeRavdNer TRS |owng hlaaaér d R piodlesd
control of valve AV3. A backwash may al so be applied through port 16 under

the control fitheahwBbé \aF.opEhids Qo%omca%nﬁ'vmﬂ the nﬁéﬁ&r}g@f’i@mretﬂ?mﬁlegur e 1,
however, in this enbodi nent the hollow fibre nmenbranes 7 are suspended
vertically f BATahPen-ended plenum chamber 11 having an opening 11°. An inlet/outiet
port 12 is provided at the base of the module 5. Feed is supplied through ports
12, 13 and 14 under the control of valves AV5, AV1 and AV2.
10 Permeate/filirate 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 of valve AV4.
Figure 2 shows a similar arrangement to Figure 1, however, in this
embodiment the hollow fibre membranes 7 are suspended vertically from the
15 upper header 8 and are not potted at their lower distal ends 19. The distal ends
19 of each fibre membrane 7 are closed and filtrate withdrawn through the upper
header 8.
In use, solids accumulated within the modules 5 following filtration and
backwash are flushed or swept from the modules 5 through the openings 10 by
20 opening port 12 and applying a suitable pressure to the feed within the module
5. The waste is flushed through the opening 11’ in the plenum chamber 11 and
removed through open port 12.
Figures 3a and 3b show an enlarged view of the lower headers 9 of a pair
of modules 5 connected to a single plenum chamber 11 in a non-pressurized

25 filtration system. The modules 5 in this embodiment are mounted in an open



15 upper header 8 and are not potted at their |ower distal ends 19. The
distal ends 19 of each fibre nenbrane 7 are closed and filtrate w t hdrawn
t hrough the upper header 8. In use, solids accunulated within the nodul es
5 following filtration and backwash are flushed or swept fromthe nodul es
5 through the openings 10 by 20 opening port 12 and applying a suitable
pressure to the feed within the nodule 5. The waste is flushed through the
opening 11' in the plenum chanber 11 and8-renoved t hrough open port 12.
Figures 3a and 3b show an enlarged view of the |l ower headers 9 of a pair
of nodul es 5vesyeh@mt shown) andsihe gvasteliceridinonthiaimgesolidd aceuraulated-vithis ther | zed
25 filtration system The nodules 5 in this enbodi nent are nounted in an
open -8- vesgarldulead folibwing )filteatidn tand baakwasH isglraided tnbaginthegppealngds!o
accunul ated within the nodules 5 following filtration and backwash is

dr ai ned t hr ougflerfbRe@IgravitgsaslShovniteFigirerabe of gravity, as shown in Figure
3b. As best shown in Figure 3a, port 17 connected to a gas supply manifold

18 5 may al so bgs He&ihbAnSH FRjuYe 8aSpdrD1 DSt thhh §45 QUKW hendslouBi ng
bubbles wthin the nodule 5 to assist cleaning of the fibre nmenbrane

surfaces. ﬁyﬁiagrais&ﬂéegéfd R%UPRE ddAM8 HpbRMgEBY 1B bRWIdEsUARGBabbles benefits

including: 1 nhanced solids renoval during backwash due to sweepi ng

action io ajgpg tﬁggneciguféir%ﬁés&ﬁtegea{nﬁ{gwthéh@@ AéhBheBifabad. e fibres. 2.

Easi er contact of I nside of the nenbrane bundle

during filtrati ogydil&edrodying 168 MvBRIGH MAP prdlidk 4 REmBEPGS terflitd he bundl e
including:
1. Enhanced solids removal during backwash due to sweeping action

10 along the fibre surface rather than across multiple fibres.

2. Easier contact of feed liquid with the inside of the membrane
bundle during filtration (feed liquid can be drawn into the centre of the bundle
through the same holes during filtration). This also induces a form of crossflow

during filtration.

15 3. Rack inserts containing sets of membrane modules can be
lowered down closer to the bottom of the module as an open area is no longer
required beneath the modules to accommodate manifolds and piping used for
solids removal and feed inlet, this now takes place through the openings in the
pot. The result is better void space reduction efficiency as well as less space for

20 drainage.

4. The plenum chambers can be connected to a pipe or manifold and
the backwash waste pumped out of the module rather then gravity flowed,

and/or the feedwater pumped in during filtration.



t hrough the same holes during filtration). This also induces a form of
crossflow during filtration. is 3. Rack inserts containing sets of

menbr ane nodul es can be |owered down closer to the bottom of the nodul e as
an open area is no longer required beneath the nodul es to accommopdate
mani f ol ds and pi ping used for solids renoval and feed inlet, this now

t akes pl ace through the openings in the pot. The result is better void
space reduction efficiency as well as | eds space for 20 drainage. 4. The
pl enum chanbers can be connected to a pipe or manifold and the backwash
wast e punped out lkilltbeeappoehidted tidt iather ketboginaerits ynfl leaemglificatitnl ofthe he
feedwater punped in during filtration. -9- It wll be appreciated that
further embodhvertion aragossisiemiinfdepattingrfrond the $srit drseopeé enthalitvapassi bl e with
departing fromthe spirit or scope of the invention described. 10

CLAI M5: 1. Adwsthiegsy.of cl eaning a nmenbrane filtration nodul e, said nodul e

i ncluding one or nore nenbranes | ocated in a feed-containing vessel and
extending longitudinally between vertically spaced upper and | ower headers
into which the ends of the nenbranes are potted, the nenbranes having a
perneable wall which is subjected to a filtration operation wherein feed
containing contamnant matter is applied to one side of the nenbrane wall
and filtrate is withdrawn fromthe other side of the nenbrane wall, at

| east one of said



upper and/or | ower headers having one or nore openings therein, the nethod
i ncluding: a) performng a filtration operation wherein said feed, at |east
in part, is flowed through said one or nore openings for application to
said nenbrane wall; b) suspending the filtration operation; c) performng
a cl eaning process on the nenbrane wall to dislodge contam nant matter
therefrominto liquid surrounding the nenbrane; d) perform ng a sweep or
dr ai n-down of the feed-containing ves§8 substantially parallel tq the

| ongi tudi nal 'y extending menbranes to “renove the liquid containing the

di sl odged contam nant matter, at |east in part, through the openings in

t he header, .e) recomencing the filtration operation. 2. A nethod of

cl eaning a mrenbrane filtration nodul e according to claim1l wherein the
openi ngs are provided in the |l ower header and filtrate is wthdrawn from

t he upper header. nmet hod of clea rane filtration nodul
accor di ng té\'?ﬂeﬁ'iqu Cl%@nel%m@mfapéﬁlﬁtr?g@ndﬂe @eﬁapd{‘?’ﬂ‘t"?déﬁt‘gm@ag ?nto

the modul &40, rpﬁl%%'f%rﬁﬁranegqgéét%a ihof féé&%htﬁ%ﬁ%%?%&lfaﬂbeeﬂénaih@

menbr anes durlng sa eani ng process cl eaning a nmenbr ane
filtrati otomgitldirellydeiwden yetticatly sipaced uplper and lower baedersiistopwhictr ned

co t| th
fi Pflrjg[ ?gﬁ \émg§@fir&e§2 cl e n| n ro%&%g the membrtapl(égI h%fvm% éa%rélrrggaglenenbrane

wall which 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 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) performing a filtration operation wherein said feed, at least in part, is
flowed through said one or more openings for application to said
membrane wall;

b) suspending the filtration operation;

c) performing a cleaning process on the membrane wall to dislodge
contaminant matter therefrom into liquid surrounding the membrane;

d) performing a sweep or drain-down of the feed-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

e) recommencing the filtration operation.

2. A method of cleaning a membrane filtration module according to claim 1
wherein the openings are provided in the lower header and filtrate is

withdrawn from the upper header.

3. A method of cleaning a membrane filtration module according to claim 2

wherein the openings are used to introduce gas into the module to produce



or claim4 wherein the sweep is a high velocity sweep. 6. A nethod of
cleaning a nenbrane filtration nodule according to claiml1l wherein the

f eed- contai ning vessel is open to atnosphere. 7. A nmethod of operating a
menbrane filtration nodule, said nodule including one or nore menbranes
extending vertically froman upper header into which proxinml ends of the
menbranes are potted, the nenbranes having a perneable wall which is
subjected to a filtration operation rein feed containing contam nant
matter is applied to one side of the nbrane wall and filtrate is

w thdrawn fromthe other side of the nenbrane wall, the nmethod including

during sai Llteat] e i Q ' , St LQnipart,

thr ough_ ontboBios I SERRRRHE 1APeke Yol BRisrsies o dind S50 clelnikf
appllcathﬁoéésgﬁm d nmenbrane wall. 8. A nethod of cleaning a nenbrane
filtration nodul e, said nodule including one or nore nenbranes |ocated in
a feed-containing vessel and extending vertically from an upper header

into whi chy, px exdthed of eiisaririg bheenbranea figteatioar mopale accordimg toecthinaries havi ng
a perneabl e wal I which is subjected to a fll%r tion qperation wherein feed
cont ai ni nngﬁﬂhtﬁﬁrﬁéﬁﬁe%tﬁ%fom‘@déﬁﬁppﬁr&nt%w' ﬁg P{¢ESEenbr ane wal |
and filtrate is wwthdrawn fromthe other side of the nenbrane wall, the
met hod i ncluding: 12 a) performng a filtration operation wherein said
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6. A method of cleaning a membrane filtration module according to claim 1

wherein the feed-containing vessel is open to atmosphere.

7. A method of operating a membrane filtration module, said module
including one or more membranes extending vertically from an upper header
into which proximal ends of the membranes are potted, the membranes
having a permeable wall which 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 side of the membrane wall, the
method including during said filtration operation flowing said feed, at least in
part, through one or more openings in the module below said membranes for

application to said membrane wall.

8. A method of cleaning a membrane filtration module, said module including
one or more membranes located in a feed-containing vessel and extending
vertically from an upper header into which proximal ends of the membranes
are potted, the membranes having a permeable wall which 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 side

of the membrane wall, the method including:



c) performng a cleaning process on the nmenbrane wall to disl odge

contam nant matter therefrominto |iquid surrounding the nenbrane; d)
perform ng a sweep or drain-down of the feed-containing vessel
substantially parallel to the vertically extendi ng nmenbranes to renove the
liquid containing the dislodged contam nant matter, at least in part,

t hrough sai d openi ng or openings in the nodul e beneath said nenbranes; and
e) recommencing the filtration operatjgn. 9. A nenbrane filtration nodul e

i ncl udi ng one or nore nenbranes extei@ing | ongi tudi nal |y between
vertically spaced upper and | ower headers into which the ends of the
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wi t hdrawn fromthe ot her_side, of, tge régfbrarlg_ wal |, at |east one of said
upper and/ or | S@PbrANGSIPE aRRligatigndasait Memrapdallhgs therein and neans
for flow saigthsh&6HNa e FikRtion dbapatidn: t hrough said one or nore openings
for applic tior? ts% salng n%nlgralng %I?ﬁ naind further including means for
perform ng)a clpesiormingorockessing processeabrthremenitbrane wall|toddiglodgent ani nant

matter therefromjnto |jquid surroundi .t he menbrane;,, and ans for
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wherein thée openings "are used to introduce gas into the nodule to produce
bubbl es for sceubsiagtialypacaliet tecibeoterticallyraxiending snembrangsdairgmsveani ng
Process. the liquid containing the dislodged contaminant matter, at least in
part, through said opening or openings in the module beneath said
membranes; and

e) recommencing the filtration operation.

9. A membrane filtration module including one or more membranes
extending longitudinally between vertically spaced upper and lower headers
into which the ends of the membranes are potted, the membranes having a
permeable wall which 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 side of the membrane wall, at least
one of said upper and/or lower headers having one or more openings therein
and means for flowing said feed, at least in part, through said one or more
openings for application to said membrane wall, and further including means
for performing a cleaning process on the membrane wall to dislodge
contaminant matter therefrom into liquid surrounding the membrane; and
means for removing said contaminant matter containing liquid through one

or more of said openings.

10. A membrane filtration module according to claim 9 wherein the openings
are used to introduce gas into the module to produce bubbles for scouring

the surface of the membranes during said cleaning process.



13 11. A menbrane filtration nodul e including one or nore nenbranes
extending vertically from an upper header into which proxinmal ends of the
menbranes are potted, the nenbranes having a perneable wall which is
subjected to a filtration operation wherein feed containing contam nant
matter is applied to one side of the nenbrane wall and filtrate is

wi thdrawn fromthe other side of the nenbrane wall, the nodule further

i ncluding one or nore openings in tai nodul e bel ow sai d nenbranes, wherein
said feed, at least in part, is flo ﬁ t hrough sai d openings for
application to said nenbrane wall during said filtration operation. 12. A
menbrane filtration nodul e according to claim 11l wherein the openings are
used to introduce gas into the nodule to produce bubbles for scouring the
surface oft1t hA merhbrames filtifionA meddieairelddihg r ateé oor mooid enémblarséisng one or

nor e nenbranes,. extendi.ng | ongitudinally between verticall d upper
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surrounding the nenbrane; and neans for renoving said contam nant nmatter
cont ai ni n@r more openings in the module below said membranes wherein said feed,

at least in part, is flowed through said openings for application to said
membrane wall during said filtration

operation.

12. A membrane filtration module according to claim 11 wherein the
openings are used to introduce gas into the module to produce bubbles for

scouring the surface of the membranes.

13. A membrane filtration module including one or more membranes
extending longitudinally between vertically spaced upper and lower headers
into which the ends of the membranes are potted, the membranes having a
permeable wall which 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 side of the membrane wall, at least
one of said upper and/or lower headers having one or more openings
therein, means for performing a cleaning process on the membrane wall to
dislodge contaminant matter therefrom into liquid surrounding the
membrane; and means for removing said contaminant matter containing

liquid through one or more of said openings.



l'iquid through one or nore of said openings. 14 14. A nenbrane filtration
nodul e according to claim 13 wherein the openings are provided in the

| ower header and filtrate is withdrawn fromthe upper header. 15. A
menbrane filtration nodule according to claim13 or claim 14 wherein the
openings are used to introduce gas into the nodule to produce bubbles for
scouring the surface of the nmenbranes during said cleaning process. 16. A
menbrane filtration nodul e according ﬁg claim 13 wherein the renoval of
contam nant matter is performed concurrently with the cl eani ng process.

17. A nmenbrane filtration systemincluding a nenbrane fiItration nmodul e,
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potted, the rregb émes having a perneable wall which is subjected to a
filtrati ofPOFENGEH®N wherein feed containing contaminant matter is applied
to one side of the nenbrane wall and filtrate is withdrawn fromthe ot her
side of the nenbrane wall, at |east one of said upper and/or | ower headers
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16. A membrane filtration module according to claim 13 wherein the removal

of contaminant matter is performed concurrently with the cleaning process.

17. A membrane filtration system including a membrane filtration module,
the membrane filtration module including one or more membranes located in
a feed containing vessel and extending longitudinally between vertically
spaced upper and lower headers into which the ends of the membranes are
potted, the membranes having a permeable wall which 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 side
of the membrane wall, at least one of said upper and/or lower headers
having one or more openings therein, the membrane filtration system further

including:

a) means for performing a filtration operation wherein said feed, at least
in part, is flowed through said one or more openings for application to
said membrane wall;

b) means for suspending the filtration operation;

c) means for performing a cleaning process on the membrane wall to
dislodge contaminant matter therefrom into liquid surrounding the

membrane;



c) neans for performng a cleaning process on the nenbrane wall to

di sl odge contam nant matter therefrominto |iquid surrounding the

menbr ane; 15 d) neans for perform ng a sweep or drain-down of the

f eed-contai ni ng vessel substantially parallel to the [ongitudinally
extending nenbranes to renove the liquid containing the dislodged

contam nant matter, at |least in part, through the openings in the header;
and e) neans for recomrencing the filiéation operation. 18. A nenbyane
filtration systemaccording to claim wherein the openings are provided
in the | ower header and filtrate is withdrawn fromthe upper header. 19. A

nmenbrane fjl trakl Cordi I AT (o) ¢ 41 in the
openi ngs gr) e uz’é toﬁﬁé%&ﬁ@gggggﬂﬂgﬁﬁ)gorfi@ﬁr:géﬁlpeé&@eﬁéggljﬁberw%ﬁm es for
scouring the swebaele stbsthatialyrbpanaie! duoi nthesailohgituelimallyy pxteodsg. 20. A

menbrane filtration system according,to ¢laim17 whereip the, ep, is
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syst gg]hgggord' R@ntdinfant Tatferhar Rialt i epdiBethroGgRtRENbPENIKES SR tHes Open to
' header; and

e) means for recommencing the filtration operation.

18. A membrane filtration system according to claim 17 wherein the
openings are provided in the lower header and filtrate is withdrawn from the

upper header.

19. A membrane filtration system according to claim 17 or claim 18 wherein
the openings are used to introduce gas into the module to produce bubbles
for scouring the surface of the membranes during said cleaning process.

20. A membrane filtration system according to claim 17 wherein the sweep is

performed concurrently with the cleaning process.

21. A membrane filtration system according to claim 17 wherein the feed

containing vessel is open to atmosphere.



