WD 2006/ 066350 PCT/ AU2005/ 001959 -1 TITLE: SI MPLE GAS
SCOURI NG METHOD AND APPARATUS TECHNI CAL FI ELD The
present invention relates to nenbrane filtration
systens and, nore particularly, to an inproved nethod
swochoaqupassat us for gas scouring filtration SPCT/AU2005/001959
menbr anes. BACKGROUND OF THE | NVENTI ON Gas scouri ng
systens have been used with nengbrane filtration

systens to clean nenbranes and all ow such systens to

op cef ' i ' uced
necl TG °r adtir b ke R R AR AR hERaRATES! S

ef fLC] systens typically enploy pressurized
gas+%€ﬁglféf§%leg%a bl ower or punp to produce gas
bubbl es_whi ch flow al ong.the nenbrane. surfaces and
Scour - JHE\REPe N CoReT HEten b MRS LS D SEmsA o o
need for a pressurised source of s pormal ly | .

r ecRATH@UaThR [Rah BRRIPYRY Biiodang aa)p&g%%é? POana ﬁF@%““@ﬂ"fraé'O“
this is not of concern with | arge commerci al systens,

t hene@drangs. 15 the gas supply is seen as

di sadvant ageous to be able to provide such scouring
metBRACKGROWRIQRTHEYNVENE IONor exanpl e home filter
systens. Such advantages are seen as having

appl i c&lssarolnng sysieras hawabegT usatbyith mettbsang fliralipnssystems to
expeditions) where it is hard to get electricity and

pr ey ingmbraxies dndtalloeueh sysiéfisdo operaimeféactipely overrleng
(about 50 to 400 kPa) is available to operate the 20

sy giegious tBELESuEdd fFedTbEregidENTCIONShitg @ridgiebackwashing

i nvention seeks to provide a gas scouring systemto

1§ Ureffiolridyo Buch Rsterdygicdllynmpley pressuradaas genprted by a

blower or pump to produce gas bubbles which flow along the membrane
surfaces and scour accumulated solids and impurities therefrom. The need for a
pressurised source of gas normally requires an expensive pump and a power
supply. While this is not of concern with large commercial systems, the cost of
15 the gas supply is seen as disadvantageous to be able to provide such scouring
methods to smaller systems, for example home filter systems. Such advantages
are seen as having application in remote areas (farms, remote villages,
expeditions) where it is hard to get electricity and pressurized air but where
sufficient water pressure (about 50 to 400 kPa) is available to operate the
20 system.
DISCLOSURE OF THE INVENTION
The present invention seeks to provide a gas scouring system to run
without the need for a pressurized gas supply.
According to one aspect the present invention provides a method of

25 cleaning a membrane in a membrane filtration system by flowing gas bubbles



According to one aspect the present invention provides

a nethod of 25 cleaning a nenbrane in a nenbrane
filtration system by flow ng gas bubbles WD

20061066350 PCT/ AU2005/ 001959 -2 past the surfaces of

S Mogieedss ane to scour accunul at ed sol i ds t hEITeSG200§(001959
the nethod including : a) flowwng a liquid past a

supply of gas; b) creating a rgduced pressure wthin

said liquid flowto cause a fl[6w of 5 gas fromsaid

suppl y of s into,said liqujd flow and f.orm gas

bR SRGEER A S MR TR Cerou Rr P O R rom. the
sai d %as_bubbl es past the surfaces of said mnenbrane

t o reelbod inaiediRgii f aces thereof. Preferably, the reduced
pressure is created in an eductor or venturi device,.

to For apriigvéngadiavidinget @ peRRliof 933 udes feed i quid
supplied to the nenbrane filtration system BRI EF

DESCRI b}| anitiiy o MEUCRAWessg epyititie paid diddidifiow eeause gflow of
the invention will now be described, by way of

exanpl e cgdsyfromisaid supplyrad gee inte saiddiqaiddiempant foryg gas bubbles
drawi ng in which: 15 Figure 1 shows a schematic of the
menbr ane thetdim;ati on system according to one

enbodi ment of the invention. DESCRI PTI ON OF PREFERRED ]
EVBODI WENTBwilg it iquig contafriggisaid Gas bhbbley pasithe surfaces of said
conprises a nenbrane filtration nodule 5 having a

pl ural i t ymefnbraisb 366 the BbMedesdhédeef.ein. A feed line
7 feeds 20 untreated water through valve VI and

educt opidRHLN, ithdrddacéd gregBihelie clpatddpin.an dduptar ak kgnturi device.
air, is fed to the eductor 8 through gas line 9 and
igheck gl ¥rfdfence, the liquid includes feed liquid supplied to the membrane

filtration system.

BRIEF DESCRIPTION OF THE DRAWINGS
Preferred embodiments of the invention will now be described, by way of

example only, with reference to the accompanying drawing in which:

15 Figure 1 shows a schematic of the membrane filtration system according to
one embodiment of the invention.
DESCRIPTION OF PREFERRED EMBODIMENTS

Referring to Figure 1, the system comprises a membrane filtration module

5 having a plurality of membranes 6 mounted therein. A feed line 7 feeds

20 untreated water through valve V1 and eductor/venturi 8 to the module 5. Gas,
typically air, is fed to the eductor 8 through gas line 9 and check valve V5.
Filtrate is withdrawn from the membranes 6 through filirate line 10 controlled by
filtrate valve V4. The module 5 is provided with upper and lower drain lines 11
and 12 controlled by respective upper and lower drain valves V3 and V2. The

35 drain lines 11 and 12 feed into a drain tank 13.



Filtrate is wthdrawn fromthe nenbranes 6 through
filtrate line 10 controlled by filtrate valve V4. The
nodule 5 is provided with upper and |lower drain |ines
11 and 12 controlled by respective upper and | ower
dv@bodewadsues V3 and V2. The 25 drain |ines 1RCEAGRIERII959
feed into a drain tank 13. WO 2006/ 066350

PCT/ AU2005/ 001959 - J In use,, the untreated water
enters through valve VI and tﬁédugh the eductor 8

condi t 116HE¢ He ingpaRH Wrapr e a TaHr vabs A g bldhdn e
\(A?ngngtccgr%gig&{ggt@é{a {ahlgt ot 5.Ipﬁl@ééﬂ'ﬁ%ﬂ%ﬂgﬂ%@li%’gﬁg&%iﬁons the

wat er through the 5 nenbranes 6 to the filirate Si de,
anddigifevaivestYaerd ¥P ae cleaed.| When tieatasgmater (fitateus regired
filtrate line 10. As the flowrate is limted by the
mentaiven4 (tep) istopeped andéhe watee pregpunerrisngs Hie watghihgygh the
in the eductor 8 is not high enough to suck air into
themematanes & todberiltratessidadnd the filkaaterprpdussd dlows\ihrough valve V4
cause the check valve V5 to close. If necessary, the

f | cand filtrate dina1®e Asthe flew raieris Himited by e mempsangyresigiangg, the
an io optional flow control valve installed between V4
andspeld ofrtitulvater fléwinbén theeedoctan 8ds befghigh eoolighotoksugls air into the
the followi ng procedure nmay be used to clean the

merjetenstfsana) Insteadfithe wakdrerassuvewMAause epthackasiyvd \éntd
to drain valve V3 is opened. This causes water to

fl ayosl 1Endtc8bary| B flodt :eitd ddrobgiurinal ¥entiélied bhealvé ¥4, V1 or an
eductor 8 and through the nmenbrane nodul e 5. The water

16X dptiohd) FRUAb B PeAlvalingialed BENReM3/AaH FRMEWIE.oNBthby
be collected in the tank 13 for further use |ike

| T (Th&lAbrafBs bé?inttb %ldtvﬁm?[ tHeFDIWAES pricetret M8y beRBbd &@ean the
nodul e wi t hout the restriction by the nenbranes 6, the

fl QWemb@h8sd N the eductor/venturi 8 is high enough to
create a suction

a) The filtrate valve V4 is kept closed and to drain valve V3 is opened.

This causes water to flow at a high flow rate through valve V1, the

15 eductor 8 and through the membrane module 5. The water exits
through upper drain valve V3 and can optionally be collected in the tank
13 for further use like irrigation. As the water can pass along the
membrane module without the restriction by the membranes 6, the flow
rate in the eductor/venturi 8 is high enough to create a suction

20 pressure. This causes air to enter through the check valve V5 through
the eductor into the feed water stream producing bubbles therein. The
air bubbles in combination with the strong water flow scours any fouling

layer from the membranes and flushes the removed suspended solids

out through valve V4,



20 pressure. This causes air to enter through the

check valve V5 through the eductor into the feed

wat er stream produci ng bubbles therein. The air

bubbl es in conmbination with the strong water flow
FEOWoGosedzy fouling |ayer fromthe nmenbranespGmaii2005/001959
flushes the renoved suspended solids out through

val ve V4. WD 2006/ 066350 PCT/ AU2005/ 001959 -4 b) If a
stronger cleaning action is réquired sone or severa

of the followi ng process steps can be added: 'Bmﬁkgﬁﬁowmg

val ve ) HRisongergdeaning aetiops reauiigd spmert sgie'a

pressure in the systemand conpresses the air trapped

i n the nopfgcessstapusambe addedr cl osing the feed val ve

VI the bottomdrain valve V2 is opened. This wl|

make the air exPaselVake 3sviiplepds to the builien plihawalgigressure
l'iquid out of the nmenmbrane nodule 5, carrying nore

sol i ds out. Furin ther systanpaod seaiprasses @%@ih%@wnﬁébn the module
required to be applied to the vessel to assist i
senpval of | i quictshgomitehelosihg teofdet ealvieiVj1 the bottom drain valve
necessary an additional sweeping step can follow by

openi ng upper \4rigiopened VEhisRillundlid the laér expabd ang sweep part of
nodule 5 is conpletely drained. iii) The valves V2

and V3 are cl o384 rerfiniggeigiiaduy of #ie néimbraee rddulab esarrying
pressure is applied and conpresses the air in the

filter housi ngnorE@efdyaite Furtabesorfressdipaieisnsaniestimes required
avai | abl e by the conpression of the air. Repeating

slteps i) and i iy pgiayehed BShe VSR RNREI? réfoddl df liduidébm the
Cl ean.

10 module.

ii) If necessary an additional sweeping step can follow by opening
upper drain valve V3 until the membrane module 5 is
completely drained.

iii) The valves V2 and V3 are closed. By opening valve V1 the

15 water pressure is applied and compresses the air in the filter
housing. Feed water takes the space made available by the
compression of the air. Repeating steps i) and ii) gives the
membranes 6 an additional clean.

iv) The valves V2 and V3 are closed. Opening valve V1 allows

20 water to enter into the membrane module 5. Carefully purging
through valve V3 allows the entrapped air to be removed.
Then valve V3 is closed and the system is back on line and

normal filtration resumes.



iv) The valves V2 and V3 are closed. Opening valve V1
allows 20 water to enter into the nmenbrane nodul e 5.
Carefully purging through valve V3 allows the

entrapped air to be renoved. Then valve V3 is closed
chobdgssystem i s back on line and nornmal fRATVATROGSHMISI
resunmes. WO 20061066350 PCTI AU2005/ 001959 It will be
appreci ated by those skilled i_g_t he art of menbrane
filtration that a variety of $Sequencing of the val ves
can be us o,achi eye a desijr

The eqddiibpe gPpeizy bRER Kl hER f&??i?e'ﬁ?aﬁgqﬁfa‘“f’“ that
dynam ¢ flow of wate 5 to cr ate artial

whi YO TSBEUSNGNG of thn Ve et be Heed st iper Pgieve & desired
Typi caIIy this is a venturi pipe or sone Ki nd of jet.

| f QIS cal clean of the nembrane is required, an

addi tional liquid connection to the eductor be
used t dhg@ekctany ixr eieeev) cawermeshinat wses tha é*yn@mg%a' of water
streamduring cleaning. After a short period of tine

§ hdo lcrapie @ paftishwasbewhich cetleemaintasntarinta thagvaien flpw. vi

in order to save chemicals and to allow the nenbrane

t o Typielly this ine woilturi pipa cpsomi&inshefii#tcal . The cl eani ng
system may be applied to any form of menbrane

i ncl udifregchehiital eleahl aithesineatbrarspis reduiredly ad additieaal diguigr
plate types. The filter system nay be conbined with an
appoapsdtieh ¢o et édirted may bomsed $o fudktamry abeartitgechankiealtinto the
renmove taste and odour. It will be appreciated that

f unighigrstreaadlinmgrieanied  arenpshéiit patiodortingé theiguid flow may be
i nvention are possible without departing fromthe

16 Pistdgpe@by $a0fiag ehivehel inbresattbcave destichiehd to allow the

PCTI AU2005/ 001959

membrane to soak in the solution of the chemical.
The cleaning system may be applied to any form of membrane including
fibre, flat sheet, spiral wound, pleated or plate types.
The filter system may be combined with an appropriate activated carbon
15 filter or the like to remove taste and odour.
It will be appreciated that further embodiments and exemplifications of the
invention are possible without departing from the spirit or scope of the invention

described.



Recei ved 23 April 2007 CLAIMS: 1. A nethod of
cleaning a nenbrane in a nmenbrane filtration syst e@EPNU2005/001959
fl ow ng gas bubbl es past the surfaces of said leR8 23 April 2007

to scour accumulated solids therefrom the nethod
including: 5 a) flowng a liquid past a supply of gas;
b) creating a reduced pressure within said liquid fl ow
to cause a flow of gas from sagd supply of gas Into
said liquid flow and form gas bubbles therein; c)

flow pgagasd |iquid containing said gas bubbl es past

. the surfaces of said id nenbrane to scour the

sur f ades & hetredicf clekinga mesdirahedn amemiyares fitradign sydem by
pressure within said liquid flowis responsive to an

| ncr ediswing gas kibkssaastshe Eurasie oheaithingmbrang 1o SEoHEaGEYRulated
according to claim1l wherein the reduced pressure is

cr eat edids thereffony dimethod incli8i@ur i devi ce having said

liquid fl ow ng theret hrou%h. 15, 3. A met hod according
to &l ai m®) @mwing aioHidoaghasuply O488S] i qui d i ncl udes f eed

A ot o AR o A P A e
val e, roans L SHRRR il 9 38}l MRS A 8 Bl

t hr ough Saitﬂe ﬁ.]\(i ce. 20 5. A nethod according to claim,
| wherein during normal filtration operation of the

- nenbrane §i fdidy bR iiRicéBinihdsaid hevbubdies pabt thaiaifaces of said
liquid is’selected such that mninmal pressure :

reggict i on ‘i GefbeRbesscdr thd sodadesdhaedfpr ding to claim
i ncluding providing further valve neans to greyent .
fl ow ehegasediddroatigiod rdduged pressuoswiitin Baid ligws fow rTagRonsive to
filtration operation.
an increase in resistance of said membrane.
2. A method according to claim 1 wherein the reduced pressure is created in
an eductor or venturi device having said liquld flowing thersthrough.

15 3. A method according to claim 1 or claim 9 wherein the liguid includes feed
liguid supplied to the membrana filtration system.,
4. Amethod according to claim 1 including providing valve means responsive .

to said increase in resistance of said membrane 0 increase the flow of said

liguid through said device.

20 5; A method according to claim 1 whersin during normal filtration operation of
tHe membrane filtration system, the flow rate of said liguid is selected such that
minimal pressurea reduction is creatad,

8. A method according to claim 5 including providing further valve means to

prevent flow of gas into sald liguid fow during said normal filtration operation.
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Amended Sheet WEA/ AU PCTI AU2005/ 001959 Recei ved 23

April 2007 7 7. A method according to claim6 whegg/aUu2005/001959
said further valve nmeans is responsive to said fkQved23 April 2007
rate of said liquid flow S. A method according to

claiml further including the steps of flowng a

liquid past a supply of chemcal cleaning fluid such

-that said reduced pressure withiyn s said liquid flow

causes a flow of said chem cal cleaning fluid from

sai d supphynetiod batinga claimehwhearginfdaid fdrihanvelve aiedns is
l[iquid flow 9. Apparatus for cleaning a nenbrane i-n a.
menbr agspohsivd twaiddiowseistad saidyiquif lawi ng gas bubbl es

‘past the surfaces of said nembrane to scour ) L
accums. at &dhetiogl dederding e elsinphiurthardnalyting e gteps of flowing a figuid

including: 10 a) neans for, flowing a l|iqui st a -
supp! yasta sjpely db phempies sleapisp Hwd is‘o“g1 that sgﬂi risa‘ﬂﬁ}géjé%%f'ﬁ within
br o8 598 IaWEHIPH Caued A [ 4= RAMED SR8 TOTEn g sverty o
Tor m GhebatanepuD kR AR T aPnns for flowing

sai d | g%&%@%@k@%@»ﬁgk&&%ewg ShrRSiidtde system by

surfa@e 0 scour the surfaces

ENer & Gfuind Bns HMEANPIGSERALAL Bdi@rElaioGo Wik Gbcumuated
~or g uced

t he neans creating a re pressure is an

educt QEdindf@iim!the S5p4ra8s aNiRg: sai d 1iquid f1owing
there?ﬁ’}%dg%r. _ 1'1.9A%5§ar atus acgordi ng to claim9 or
cl gy m 10 shaveahdol ievihd &Yk baxt lasdpsly bege; 20 | i quid

supplied to the nmenbrane filtration system :

b) means responsive to an increase in resistance of said membrane for
breating a reduced pressure within said liquid flow to cause a flow of
gas from zald supply of gas into said liquid flow and form gas bubbles
thersin;

15 ¢) means for flowing said liguid containing said gas bubbles past the
surfaces of said membrane to scour the surfaves thereof.
10. Apparatus acbordlng ta claim @ wherein the means for creating a reduced
~ pressure is an eductor or venturi device having said liquid flowing therethrough,
1. Apparatus according to claim 9 or claim 10 wherein the liquid includes feed
20 liquid supplied fo the membrane filtration system.
12, Apparatus according te claim 10 further including vaive rmeans responsive

to =aid increase in resistance of said membrans fo increase ihe flow of said

liquid through said device.
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12. Apparatus according to claim 10 further including

val ve neans responsive to said increase in resi RCHAE2005/001959
of said nenbrane to increase the flow of said Recgived 23 April 2007
t hrough sai d device. Anended Sheet | PEA/ AU ‘

PCT/ AU2005/ 001959 Received 23 April 2007 8 13.

Apparatus according to claim9 wherein during nornal

fi.ltration operation of the megrbrane filtration

system the flowrate of said liquid is selected such

that (8 NpgFBlatUd RESHUNE td QEHPY WAGeinILENEadred filitation aperation of
Appar atus according to claim 13 including further

val vetheaadarabrae fitrstionBystor, the dow ofte gbsald Huid is ablactied guihdhat
flow during said normal filtration operation, 16.
Appar miniragipcessuc raduction islcegatedl4 wherein said further
valve neans is responsive to said flowrate of said
| i qui 4. |Apparal6.aceqpiag i daimaticlbeluinggiuitheralye fmegsns to prevent
further Including nmeans for flow T&%ﬂa‘ﬁj i&ﬁui d gast
suppl foveef aesdnie salr liayid Bew Avring Bidnamalfitayan oRepipn.
reduced pressure within ' id Liqui | ow cau .
{1 ow o Aeparbisasrerined eam ouhren g5k Sutnel AP HRRR ©
of chem cal cleaning fluid in idliquid flow 17.
Appar ?@B%”Séi’@é%ﬁ%fgﬁ@w?%e 8{.]55?%’1&%!901\%%& ein said neans for
flow el ' L& GG REanssiB Adiving a liguid
evi o Dorhfilisentrifn S BagTZ AP il |
past a supply of chemical cleaning fluid such that said reduced pressure within
10 said liquid flow causes a flow of said chemical cleaning fluid from said supply of
chemical clsaning fiuld into said fiquid flow.
17. Apparatus according to claim 16 wherein said means for flowing a liquid

includes said eductor or venture devics.

15
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