METHODS AND APPARATUS FOR REMOVI NG SOLI DS FROM A MEMBRANE MODULE FI ELD OF
THE | NVENTI ON The present invention relates to nenbrane filtration systens
and, nor ewpaodd/emsarly, to a nethod and apparatus for i ppTO206/ 0006
filtration efficiency of such systens by providing an i nproved cl eani ng
system for the nmenbranes. BACKGROUND ARTil.n a nenbrane filtration process,
the nmethod used to physically clean nenbranes is of vital inportance.
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BACKGROUND ART
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 “backpulse”) with the permeateffiltrate 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 occurs 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.



generally |l ower than gas backwash and the transnenbrane pressure (TMP)
recovery is not enough to offset the fouling rate. Further neans are

enpl oyed wo 2esmamse t he backwash efficiency, such as dosCmpzbemocabs to
the backwash perneate, or in conmbination with gas scrubbing. Maruyanma et al
I n Japanese Patent No. JP2031200 di scl oses. a hol | ow fibre menbrane
backwashi ng net hod. The nethod i nvolves the foll ow ng sequence: stop
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menbranes i n_nodul es. . Thi rocess is conmposed of a two-stage air scrubbing
and drai ni n@egBe@%aﬁt%JﬁWgW’a%§coPﬁ Biagehrang. riilhi thes engrobramei mesaeld
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captured during the filtration process fromthe nenbrane bundl e. Therefore,
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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 processed, 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.



out of the nodule through a side exit port. In this case, solids are first

swept along the fibres to the exit end of the nodule, but nust then cross

t he fi brewbunaledtse exit the nodule. In many appli cati oRETtA2805700CA95 I enent

for the flow to change direction and pass perpendicular to the fibre bundle
to exit the nodule can | ead to accurul atipn of solids near the exit due to
the tendency for the fibres to act |like a string filter and capture or

hi nder the exsbefsigrRE df THENVERTIBAU! € at this point. Dl SCLOSURE OF THE

| NVENTI ON The present invention seeks to overcone or at |east aneliorate
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a method of operating a nmenbrane filtration nodule, said nodul e including
one or nore "P@ﬁt??é%g'sé‘ﬁt’@ﬂfégﬁé of heyPrieian 8r pY/legst Rkwide/a useiidrpiternativeed
upper and | ower headers into which the ends of the nenbranes are potted,
the menbranes hadicagrdingdeneablaspeel, | thehpreisent irsvenjtieot pvidesaaf iethiat iobn
operation wherein feed containing contam nant matter is applied to one side

of the msnboperatingl b meehifrahé rititratiors mbédner awll ficduld hecladiRgr ose dst @loré he
menbrane wal |, at |east one of said upper and/or |ower headers having one
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| 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
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 filtration 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;



menbranes | ocated in a feed-containing vessel and extending |ongitudinally
bet ween vertically spaced upper and | ower headers into which the ends of

t he nenbrwoeaesocanesspott ed, the nenbranes havi ng a per nealplCe/awabis/oninioch i s
subjected to a filtration operation wherein feed containing contam nant
matter is applied to one side of the nmemyane wall and filtrate is

w thdrawn fromthe other side of the nenbrane wall, at |east one of said

upper and/or | ovv%? mﬂaﬁ]i@}éjﬂa o MrallBhe openi ngs therein, the method

including: a) performng a I 'on-operat’ion wherein said feed, at |east
in part, is flo hrough sai d one or nmore openings for applicatign to
sai d menbr ane vvamﬁj;ée%?ﬁg%s% Y9 t HECPTT tq“g ieor{ﬁ% rang gyl g‘? ddé?@%‘?m ng
a cleaning process on the nmenbrane wall to dislodge contanm nant nmatter
therefrominto |iquiNtamnad ety therelmeniiita ievidaurindinainegnambrang of
the feed-containing vessel substantially parallel to the longitudinally

ext endi ng nmenbr afdgspartormingaswdap of theifded-contaimingyesbel siibstartigy parallel
contam nant nmatter, at least in part, through the openings in the header;

and e) reconmenci ngot ks flohgitadinally @@élﬁiih@nmeﬁﬁbrahéétft_ﬁfreﬁfcﬁ/be'tl?élclﬁuid he
openings are provided in the | ower header and filtrate is withdrawn trom
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the openings 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 some
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.



surface of the nmenbranes during said cleaning process. The sweep may be
performed concurrently with the cleaning process. Preferably, the sweep is
a hi gh vevoanisp2siseep. The present invention provides fecThal2es/ oi396peni ngs
in one of the nodule pots so that during filtration at |east part of the
feed liquid will also be drawn in througly-the openings in the bottom pot
and flow into the depths of the menbr ane bundl e, reducing shell side
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solids to cross over the fibre bundle to exit at a side port is
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subner ged nenbranes operated in an open tank. In the prior art, solids are
typi cal |y riowsatistapntidiyapaiatigl tortbetfiongs astme}epa@emmfrthammmget Rbissol i ds
drains fromthe nodule it nust change direction near the bottomto flow out

of the medubigintercllediflowfgrovidebdot moke efficiant earndivaigoftelidSram tiepadugs | n

t he bottom of the nodule, solids can continue to flow substantially

paral l el togtdesdu bres as they pass out of the nodule. This uninterrupted
fl ow provides for nore efficient rem)val of solid fromthe nodul e and tank.

According to a f RELNGInAPEGnd IR RCEIRDLALMETN o AHLARS 2nitRidiod: Of

operating a nenbrane ation rm I'Nng one or nore
operating a membrane filtration module, said module including one or more

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

20 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:



menbr anes extending vertically from an upper header into which proxinal
ends of the nenbranes are potted, the nenbranes having a perneabl e wall

whi ch i s wokypaoedst o a filtrati on operation wherein feedToant@iooiig
contam nant matter is applied to one side of the nenbrane wall and filtrate
is wthdrawmm fromthe other side of the _menbrane wall, the method including
during said filtration operation flowng said feed, at least in part,

t hrough one or e o i i D Hocgiél ; e

application to gg?d n@%ﬁpgﬂg%gflﬁﬁﬂcc rcﬁ?tr@?m%%ﬁ %lﬁér%gdﬁ%%%géﬁaw he
present provides a nethpd of .cleaping a nenbrane.filtration nodule, said
nodul e i ncl udi ng one &ﬁﬁ%?g tﬁ&?ﬁ'ﬁﬂa‘?{%so'f BOLE SPSNGS ‘Petgﬁ-rEBHE”&i%ﬁlﬂ\e{ SR sel
and extending vertically from an upper header into which proxi mal ends of
the menbranes are pot Mambianesfandprlication i saig mepdrarawal; wal | which is
subjected to a filtration operation wherein feed containing contam nant
matter is appliebl)to enspendieg the fillratioropemtonnal | and filtrate is

wi t hdrawn fromthe other side of the nenbrane wall, the nmethod including:a)

perform g a filtyati parfopaingt a elearivey ratesai ¢h ties therabrdreawhll itd disdodge | S
fl owed through one or nore openings in the nodul e bel ow said nenbranes for

application to said nggRizanBam@! hatler S h Ngnicheriddibt r & " i on;
c) performng a cleaning pro?:ess (San theHﬁeMn@?gnen{v?/al léqlg |sr|'cg'g19e #he
contam nant matter thﬁ{e%ﬁn%rﬁ'el nto Iiquid surroundi ng the nenbrane;

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.



d) performng a sweep or drain-down of the feed-containing vessel
substantially parallel to the vertically extending nenbranes to renove the
l'iquid combavewagsshe di sl odged contami nant natter, at [PEASIU2005/002396,
through said opening or openings in the nodule beneath said nenbranes; and
e) recommencing the filtration operation.7.Apparatus for performng the
above methods is also included within the scope of the present invention.

BRI EF DESCRUE‘@((;‘N@Q‘N-I@FQERW@Q geimENTEhe i nvention will now be

descri bed, by way of exanple only, with reference to tlhe accorrFanyl n?m
drawi ngs in V\:hl c |ona a menbrane
nodul egaccordl ng t%rjr:g %?hrér:gﬁ%ﬁf ?”G‘Fﬁ'ggf@ Osdjr@%nvg 2 ﬂiw d"k%ct i onal3
view of a rrbae e a r to_further enbodi_nent: an ures 3a
2nd"3b. shownHSBHVEPGSkP SbEeATaSdes fesibio e iR (i isakon modis Sof
non-pressurized filtration systemduring the aeration and drai n-down

phases, respet@EiNgeR PUDEiSCRI RNdips oFheHBFERREDe BBDRVERX R éiiEbeiweprt 0 t he
Figure 1, the filtration nmodule 5 is nmounted within a housing vessel 6

whi ch corit alppert éred foseat hemdees 8idrided, edspddtivefyi. | THealowast Headet © iS pesvidéd s a
bundl e or bundles of hollow fibre nenbranes 7 extendi ng between

with a number of openings 10 communicating with the interior of the fibre bundle

and an open-ended plenum chamber 11 having an opening 11°. An inlet/outlet

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 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 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
9. 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



upper and | ower headers 8 and 9, respectively. The |ower header 9 is
provided with a nunber of openings 10 conmunicating with the interior of

t he fi br ewbuenalesad an open-ended pl enum chanber 11 havcmEmosmpedsng 11° .
An inlet/outlet port 12 is provided at the base of the nodule 5. Feed is
supplied through ports 12, 13 and 14 undgr the control of valves AV5, AVl
and AV2. Perneate/filtrate is withdrawn through chanber 15 and port 16

under cont rypl.af n‘b@fﬁ@mﬁﬁni@l@@ g@g%ﬁ%hﬁlﬁ té%liéé’?b&‘?rﬂufa‘?é@%ﬂirp@\%t 16

under the contro simlar arrangenent to
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| ower distal ends 19. The di stal ends_19 of each fibre nenbrane 7 are
closed and ¥idarfgice qfigrawbaas FIMBLGH IGHE Hpper header 8. In use, solids
accunmul ated within the nodules 5 following filtration and backwash are
flushed or swephs beshshaver imoldigliess 35, part 4 dglonnketeddeord ges sumplpynaptaid A8 por t
12 and applying a suitable pressure to the feed within the nodule 5. The

wast e issflmabetsd be aged td Bapplpeyzisto obknings 1 pievideschurimgesubblesand
removed through open port 12. Figures 3a and 3b show an enl arged vi ew of

the |over hgagRithe ndiuld 5A8!dsshit cr&%m%eéftﬁeqm@mrﬁarér@ gurfdceg! € pl enum

chanber 11 1 n a non-pressurized f Ion system The nodules 5 in this

embodi ment - ar e.%géféh%der{hﬁ%@éagﬂ?{%%aﬁﬁé CRF pra0 R naffbet BELYRSHE |1 quid

cont ai ni ng sol i ccu

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 moduie rather then gravity flowed,

and/or the feedwater pumped in during filtration.



nmodules 5 followng filtration and backwash is drai ned through the openings
10 under force of gravity, as shown in Figure 3b. As best shown in Figure
3a, port WO wemessed to a gas supply nanifold 18 may alPsw/AiRoasaet3ot o
supply gas to openings 10 to provide scouring bubbles within the nodule 5
to assist cleaning of the fibre nmenbrane gurfaces. Systens enbodying the

i nvention may provide a nunber of benefits including: 1. Enhanced solids

removal during . i i 0 i . Sur e

rat her than acr gg@“%ﬁ%@?@#é%ﬁlggwgﬁdgﬁ&g gl[nst g@q 58&%@‘%3%50?‘% t?ltfg%?/\n th
the inside of the nmenbrane bundle dyri filtratjon (feed, |iquid can be
drawn into mygnlﬁgﬂtqr & p8§5'?’l?ewglﬁ H&P@H Bg‘ﬂﬂﬁl!‘? FRIrg Qﬁé&%‘? QE{ Py@Rfion
filtration). This also induces a formof crossflow during filtration. 3.
Rack insert §eggiflad-ni ng sets of nenbrane nodul es can be owered down cl oser
to the bottomof the nodule as an open area is no |onger required beneath

t he nodul es to accommobdat e mani f ol ds and piping used for solids renoval and
feed inlet, this now takes place through the openings in the pot. The
result is better void space reduction efficiency as well as |ess space for
drai nage. 4. The pl enum chanbers can be connected to a pipe or manifold and
t he backwash waste punped out of the nodule rather then gravity fl owed,



and/or the feedwater punped in during filtration.It wll be appreciated
that further enbodi ments and exenplifications of the invention are possible
wi t h depawOin@/2943m t he spirit or scope of the inventiorciaarRnosmeBICLAl V5:
1. A nethod of operating a nenbrane filtration nodule, said nodule

i ncludi ng one or nore nenbranes extendi ngglongi tudinally between vertically
spaced upper and | ower headers into which the ends of the nenbranes are
pott ed, thecmgmg@gnes havi ng a perneable wall which is subjected to a
filtration operatron 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 nenbrane wall, at |east one of said upger and/ or | ower headers

havi ng one dr nofe PBRANGE anfspling a t menbksane dfiliratien dmegluie, osmidg medule

feed, at least in part, through said one or nore openings for application
to sai d nmenihdiudingedrie o merenstcmlranés cxéamding langitudinallye betwaeravedically
nodul e, said nodul e i ncluding one or nore nenbranes |located in a

f eed- contsai spaged eppet apddiower eittideds ligtagwhichi thel bidH & iRE mERTDrassd laye
spaced upper and | ower headers into which the ends of the nenbranes are

potted, the,BRaRIABGRcRBYAILE Iﬁ‘%\g@é ggﬁ%ihfea‘b@é vallHith iS5 18R AE S @Iﬂgtg%rlm o

filtration operation wherein al ning contam nant “matter | d
L0 42" SeokPR FERT P Bbali bbbl il Rl TSRS
having one the r%%?’nebrgﬁg r\]/\i/ar?lgasnc} Hl?rfa% |re];’witthhciaravr\r/‘?ltfpoorr(%I tliug (c:)!thueqisri}% of the membrane
wall, at least one of said upper and/or lower headers having one or more
10 openings therein, the method including flowing said feed, at least in part,
through said one or more openings for application to said membrane wall.
2. A method of 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
15 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
20 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;



a) performng a filtration operation wherein said feed, at least in part,
Is flowed through said one or nore openings for application to said

menbr ane wial2bgs/d2y4ssuspendi ng the filtrati on operati on; cPCpat2005mMoNy6 a

cl eani ng process on the nenbrane wall to dislodge contam nant matter
therefrominto |liquid surrounding the neqpprane; d) perform ng a sweep or
drai n-down of the feed-containing vessel substantially parallel to the

| ongitudinally e jﬂ% . r ve t |, QUi 0 I i e

di sl odged cont améh n dr;lrg}'ﬁig) Cai#“iiréig)tr&lg%%pgpt&%m%ﬁgﬁar}%hg;a@pgjn?ﬁsdé%% t he
header; and e) recommencing the filtration opergtion. 3, met hod of

cl eaning a rrenbrané{a?\?@m itW?%&mré?rQ&WF%ﬁ%gtsb'r@lu&émgghﬁk@?@%@qq\e
openings are provided in the |ower header and filtrate is withdrawn from

t he upper header d) perfosmirg o EvEeR | Fadrain-dowre e r thee feed-coataining nveRsek
according to claim3 wherein the openings are used to introduce gas into

the nodul e to produsubstariillgspdralielstodné rigngitedisallyf extending eembranesnés
during said cleaning process. 5. A nethod of cleaning a nenbrane filtration

modul e agcor di ng t gefloventhe WiGaie contalifing WRePdisfodet’ 86mBeiFAMC H-tRRt by
with the cleaning process. 6. A nethod of cleaning a nenbrane filtration

modul e accor di ng t qesdidh Baf, HroGhRHR SpdfRES TN eiiEEmd S 2 hi gh vel oci ty

sweep.
e) recommencing the filtration operation.

3. A method of cleaning a membrane filtration module according to claim 2
wherein the openings are provided in the lower header and filtrate is withdrawn
10 from the upper header.
4, A method of cleaning a membrane filtration module according to claim 3
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.
15 5. A method of cleaning a membrane filtration module according to claim 2
wherein the sweep is performed concurrently with the cleaning process.
6. A method of cleaning a membrane filtration module according to claim 2
or claim 5 wherein the sweep is a high velocity sweep.
7. A method of cleaning a membrane filtration module according to claim 2
20 wherein the feed-containing vessel is open to atmosphere.
8. 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

25 containing contaminant matter is applied to one side of the membrane wall and



7. A nethod of cleaning a nenbrane filtration nodule according to claim 2
wherein the feed-containing vessel is open to atnosphere. 8. A nethod of
oper at i ngwe 20mheesae filtrati on nodul e, said nodul e i nclPadiaRo@®1396 NOr e
menbr anes extending vertically from an upper header into which proxinal
ends of the nenbranes are potted, the nmegbranes having a perneabl e wall
which is subjected to a filtration operation wherein feed contai ni ng

cont am nant g ' i ' I filtrate
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during said.filtratjian ope lon flow.n ai.d fee t |easf,in part,
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application to said nenbrane wall. 9. A nethod of cleaning a nmenbrane
filtration HYQUOR ONeArdMARIePNINgR inuiergodule helowseis membranes farocated in a
f eed-contai ni ng vessel and extending vertically froman upper header into

whi ch proxi aaplieativs tofsaichememioianarvesl. ar e potted, the nmenbranes having a
perneabl e wall which is subjected to a filtration operation wherein feed

cont ai ni g @pnt aw matiod®it di6snihg saPBhik#Ené AlteRiBNTheGule! sdiensmilr ane wal |
and filtrate is withdrawn fromthe other side of the nenbrane wall, the

method | ncl uHiting BheRfThardBthifaéd fdcald P LRGNNSR SRy d Teed,

at least in part,”is rough one or nore openi ng e nmodul e
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membranes are potted, the membranes having a permeable wall which is
subjected to a filtration operation wherein feed containing contaminant matter is
10 applied to one side of the membrane wall and filtrate is withdrawn from the other
side of the membrane wall, the method including:

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

15 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 vertically extending membranes to remove

20 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.



c) performng a cleaning process on the nmenbrane wall to dislodge

contam nant matter therefrominto |iquid surrounding the nenbrane; d)

per f or m ngoaosveescor drai n-down of the feed-contai ni ngPCESIRN05/001396
substantially parallel to the vertically extendi ng nmenbranes to renove the
|l i quid containing the dislodged contam nagt matter, at |least in part,

t hrough sai d opening or openings in the nodul e beneath said nenbranes; and

e) recomengin h ' [ ratl 10 1 A ne filtragj ul e
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spaced upper__and. !l oper..headers jnto whi.ch the ends of the nenhranes are
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filtration operation wherein feed containing contanm nant matter is applied
to one si deVhHch HBenends aple thy MmeaHtanes tarat poftedwithe dmembranesn havdngt aer
side of the nenbrane wall, at |east one of said upper and/or |ower headers
havi ng one permeakleopeili mgich hisr siibjeated! rteans fiftatiohl operatisaivhdreind fead

| east in part, through said one or nore openings for application to said

menbr ane swalcbntalring Aomeirhinane nfétﬂerrﬁ@bbﬁnemuhe st Bf EHeehentbrahaivialll&nd
wherein the openings are provided in the | ower header and filtrate is

W thdrawn f kigmtd he Wb wﬁﬁﬁgﬁ{}gejﬁhel‘a‘si@% fHRCrre] Bréﬂég\ﬁégl,r%%q%& A& fdi ng

to claim10 or 11 furt er Ing nmeans for performn cleani ng process
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means for flowing said feed, at least in part, through said one or more openings
for application to said membrane wall.
10 11. A membrane filtration module according to claim 10 wherein the openings
are provided in the lower header and filtrate is withdrawn from the upper header.
12. A membrane filtration module according to claim 10 or 11 further
including means for performing a cleaning process on the membrane wall to
dislodge contaminant matter therefrom into liquid surrounding the membrane;
15 and means for removing said contaminant matter containing liquid through one
or more of said openings.
13. A membrane filtration module according to claim 12 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 14. A membrane filtration 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

25  side of the membrane wall, the module further including one or more openings in



and neans for renoving said contam nant matter containing |iquid through
one or nore of said openings. 13. A nenbrane filtration nodule according to
cl ai m 12 wbep@/nishe openi ngs are used to introduce gasPCmaw20dsomaul e to
produce bubbles for scouring the surface of the nmenbranes during said

cl eaning process. 14. A nenbrane filtratiijgn nodul e i ncludi ng one or nore
menbr anes extending vertically froman upper header into which proxinal

ends of the t [ r neahl I
whioh s suli EATNE Belh et rhERbrdids IRERLT AR 108, A BFERTER fonffd
contam nant jgmtter s applied to one.side af the menbrapne wall apd fjltrate
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i ncl udi ng one or_nore openings inthe nodul e bel ow sai d nenbranes wherein
said feed, &PSrHWE: in part, is flowed through sai d openings for
application to said nmenbrane wall during said filtration operation. 15. A

menbr ane fi 16 at ifomemlztahe filttatimndinodule@ocbeding 1 claivarie whetein tipeopergagsar e
used to introduce gas into the nodule to produce bubbles for scouring the

surface of tie ugedis anrriucéGasAnttERBIAGEuIEitd FGdudebuBIEs forl SteLHAG fige One or
nore menbranes extending |ongitudinally between vertically spaced upper and

| ower headelgg Rk | Gld ds of the nmenbranes are potted, the
menbr anes hasv{fﬁg gfg‘g&} negﬁ)tf}gng\gll which is subjected to a filtration
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extending longitudinally between vertically spaced upper and lower headers into
which the ends of the membranes are potted, the membranes having a

10 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

15 contaminant matter therefrom into liquid surrounding the membrane; and means
for removing said contaminant matter containing liquid through one or more of
said openings.
17. A membrane filtration module according to claim 16 wherein the openings
are provided in the lower header and filtrate is withdrawn from the upper header.

20 18. A membrane filtration module according to claim 16 or claim 17 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.

19. A membrane filtration module according to claim 16 wherein the removal

of contaminant matter is performed concurrently with the cleaning process.



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,
nmeans f orwpendsansisng a cl eani ng process on the nmenbr anepaalAv20@/0di®Eodge
contam nant matter therefrominto |iquid surrounding the nenbrane; and
means for renoving said contam nant mattes.containing liquid through one or
nore of said openings. 17. A nenbrane filtration nodule according to claim
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s
wi t hdrawn from the upper tion mod adc%r di ng
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during said cleaning process. 19. A nenbrane filtration nodule according to
cl ai m 16 whépBiaining esseiand extendiig longiudinaliy besveer vericedy wpaced upper
concurrently with the cl eaning process.20. A nenbrane filtration system

i ncl udi ng aandniomanehéadars ainiarwhichluhe, entie ofethier amembidniesasieopottedyltiee

i ncludi ng one or nore nenbranes |ocated in a feedcontaining vessel and

extendi ng | emghbratieaddvingdatperaizabis ivafl alhivh 9 8a68@cteP® a dithtlopVergasler s
into which the ends of the nenbranes are potted, the nenbranes having a
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contai ning contam nant natter~is ap to one si the nenbrane wal |
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therein, th(\?vaﬂ?rgt)rlgggt ]:)inlet(g tsieu%n U%SF %Wd];ourr for\]/\?err ngcljéjrgi Hg\:/ing one or more
openings therein, the membrane filtration system further including:

10 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

15 dislodge contaminant matter therefrom into liquid surrounding the
membrane;

d) means for 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

20 least in part, through the openings in the header; and

e) means for recommencing the filtration operation.

21. A membrane filtration system according to claim 20 wherein the openings

are provided in the lower header and filtrate is withdrawn from the upper header.



a) neans for performng a filtration operation wherein said feed, at |east
in part, is flowed through said one or nore openings for application to

sai d nenbwaneosmbdss b) means for suspending the filtratipomAapersanidn; c)
means for perform ng a cleaning process on the nenbrane wall to dislodge
contam nant matter therefrominto |iquidjgurroundi ng the nenbrane; d) means
for perform ng a sweep or drai n-down of the feed-containing vessel
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t hrough the_openings in the header: and e ans faor reconmmenci ng the
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20 wherein the openings are provided in the |ower header and filtrate is

wi t hdrawn f ﬁéwmm@tmﬁamﬁbe.mbm@mfm@am cleaningpraogssem accor di ng
to claim20 or claim2 1 wherein the openings are used to introduce gas
into the no@3l e fomprmirace filirghiohesystem ascordingntp ¢tlhien 20nfleaeirothetsweeep is
menbranes during said cleaning process. 23. A nenbrane filtration system

accor di ng t peffoAhel Z8netesstiywithehs vReRirngpdeesHr med concurrently with the
cl eaning process. 24. A nenbrane filtration system according to claim 20

wher ei n t he gheed QORLAHLAY fiKRRBA! syserf RELordh GOSN 2bSvherein the feed-

containing vessel is open to atmosphere.



