TI TLE: SI MPLE GAS SCOURI NG METHOD AND APPARATUS
TECHNI CAL FI ELD The present invention relates to
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an i nproved net hod and apparatus for gas scouring
filtration nmenbranes. BACKGROUND OF THE | NVENTI ON Gas
scouring systens have been used W th nenbrane
filtration systens to clean nmenbranes and all ow such
syt ¢ SIMBLEGASSEOMRING MEhEPD AND AEPAGAT Ut h
a reduced need for regular backwashi ng or high
baECASKiAg FEEED ci ency. Such systens typically enpl oy
pressuri zed gas generated by a blower or punp to

pr oduThe gresdntiVertiontvetited tomiepisrage tfilteatiRndystdrfs and, more
surfaces and scour accunul ated solids and inpurities
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yrequires an expensive punp and a
S Ly, VWhile this is not of concern with | arge
cﬁﬁﬁ@%@ﬁgﬁ'systens, the cost of the gas supply is seen

a i,.sadvant ageous to be able to provide such scouring
MRWM Eﬁ"%w\/%h@o%r exanpl e hone filter

systenms. Such advantages are seen as having o
appl i Gasisseuring syaiems bawmbe¢n used withamembrang filiepdion systems to
expeditions) where it is hard to get electricity and

pcleaaunembearey atdibllowgueh systents dporateceffestReuseer long
(about 50 to 400 kPa) is available to operate the

Sy&li6ds with 2B nged FErd M b ckNash ﬁlﬁ%ﬁﬁglﬁ‘%aclt(vgashing

i nvention seeks to provide~a gas scouring system
rgﬁliciency. Such systems typically employ pressurized gas generated 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
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
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

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



wi t hout the need for a pressurized gas supply.
According to one aspect the present invention provides
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filtration system by flow ng gas bubbl espast the

surfaces of said nenbrane to sgour accunul ated solids
therefrom the nethod includi ﬁé' a) flowng aliquid

past a supply of gas; b) creating a reduced pressure

wPesl thesiraces @i saidfmembrane tuigeou gocymubdteg solids drerefrom, the
said supply of gas into said liquid fl ow and form gas
bmdthes inchetiegn; c) flow ng said |iquid containing

sai d gas bubbl es past the surfaces of said nenbrane to

scour gf Rk baresd pastr£eipplfoehgsabl y, the reduced
pressure is Created in an eductor or venturi device.

For DPEL&%%% r%r%‘l?r%éd Sﬂéisgu}er\mtﬁ'iﬂes%icf i d 'rﬂog\gf.rg?ﬁyse a flow of

suppl rane Tritration sy

Chve 1 7S G0 GBI U bk Oas uttp i icte TRRg AT R s bubbles

only, with reference to the acconpanying drawing in

whi ch: Rhg®® 1 shows a schematic of the nenbrane

filtration system according to one enbodi nent of the

i nvent) dlowimiESald [RilidDbb i rfRiEBElRES HNBIES pEbiTiBe surfaces of said
Referring to Figure 1, the system conprises a nmenbrane

filtratimsmipeshe ® Scdipthdgudasedhdrédfy of nmenbranes 6
nmounted therein. A feed line 7 feeds untreated water
t5hr Oéggeféf”“éﬁfﬁ tNe T AN LOCEAF MRREMEY if shBdUtforBd-Hiuri device.
For preference, 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:

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
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 filtrate 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

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



typically air, is fed to the eductor 8 through gas
line 9 and check valve V5. Filtrate is withdrawn from
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filtrate valve V4. The nodule 5 is provided with upper
and lower drain lines 11 and 12 controlled by
respective upper and | ower drai’i val ves V3 and V2. The

drain lines 11 and 12 feed into a drain tank 13.1n
use, tmeseihe satreatashvaier entessshiawgbwgive Y andithiougiythe

t hrough the eductor 8 into the nenbrane nodul e 5.
Uadecton8rintel thepeembiare moddle 5.0mdehaotmal operating son@itions the
and V3 are closed. Wien treated water (filtrate) is

r @edin VN e¥ A eny¥ 3(dremlode. ORMRACretted Wer"‘@ﬂtﬁéte%is required
pressure pushes the water through the nmenbranes to

. . ¢ . |
85 4 (130 PR BB vt SRS RO R4 prpyan the
 ReitebES A FTRe S o i B0 BrockisS B Sy vaive va
to ck air into the water stream |Instead the water
p%éﬁlﬂaée Wine10.c Hsthe fipw edk limiteddnibeirgembgane resistance, the
necessary, the flow rate can be further controlled by

vapeasd afthewateoflowingiptthe eductar @iscwhhigh enaligheto suck air into the
install ed between V4 and the nodule. |If the nenbranes

begter streal.ofstety tHehRated breydung will 68@sBIHR cFRCkBRINS 98 to
to clean the nenbranes: a) The filtrate valve V4 is

kgBe C 'Iﬂﬁe‘ﬂés@@%,? fﬁé\ﬁiré‘tevﬁn‘éﬁe ?(ﬁ'tHe?r c%ﬂ%ﬁ%d b-gglﬁaﬁ/e 4, V1oran

causes water t ow at a ow rate ro va

ot B RESE ! vey i i POl T R BSTa0al Sthe

Reb kBB WES i 3 5 nda ity b e e

menbr ane nodul e without the restriction by the

neentiaees6, the flow

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
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
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.



rate in the eductor/venturi 8 is high enough to create
a suction pressure. This causes air to enter through
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wat er stream produci ng bubbles therein. The air

bubbl es in conbination with the strong water flow

scours any fouling | ayer from-thte menbranes and

flushes the renoved suspended solids out through valve

V4. - ) fif a stongegeeaningaactioy iacequired some gniseeerad ofrithe following
or several of the follow ng process steps can be

added: ipro€dszsstepalcnn bd addéd:s | eads to the built-up
of the water pressure in the system and conpresses the

ai r trapppd ircibbe vEpdiIB e TRRUREAS 1o Md BhiltalPef the WARr pressure
feed valve V 1 the bottomdrain valve V2 is opened.

This will mk?n&ﬁ%g?&%pﬁ%ﬁ&‘egm sedehl gﬁft@é%&éd ifie module

remai ni ng |iqui he “mefbrane no

i lids put. Furth d air | _
somet i mos. T equIqUsing: oK dpping dee feed Halve St haftom drain valve

assist renoval of liquid fromthe nodule. ii) If

necessary an addistopangad. JhWsewilliyake 8ie aisexpand @rdigweep part of
openi ng upper drain valve V3 until the nmenbrane nodul e

5 i s conpl et elthie demuiaimdayg liquid ouT bé theaineasbrsBe anod\ld Sacarrying
cl osed. By opening valve V 1 the water pressure is

EEEL v, TR SR DBt et oo
to be applied to the vessel to assist removal of liquid from the
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
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
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.



conpression of the air. Repeating steps i) and ii)
gives the nenbranes 6 an additional clean. iv) The
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water to enter into the menbrane nmodule 5. Carefully

purgi ng through valve V3 all oVg, the entrapped air to

be renoved. Then valve V3 is cl"osed and the system | s

back on line and normal filtration resunmes.|t wl

appr eltivéll 88 appredigias Rikthosedkillediindhe att fomﬂ@h@rsﬁn@tratlon that a
filtration that a variety of sequencing of the valves

cearidly ai seduéencing @ the valaeh cen dbeaustesinrardeoiat achieve Altesired
eductor 8 is a piece of equipnent that uses the

dyogonhe.f | ow of water to create a partial vacuum which
causes air to enter into the water flow. Typically

this Tﬁ? %d\rﬁ@ﬁfr%ri'? ao;?]l@@e Of e ﬁ?néﬂt@ﬁaﬂfsds Qe d{ﬁa%c flow of water

chem ca ean o IS reqU|re

ki %@@'rf' S/age?fiﬂ&ﬁ'%é C%Ha% a6 el nd, Wi ow.

ream during cl eani After a rt period of tine
© RUICAl N Ve e of spigiedany 0Ll 1 ng valve V1
in order to save chenmicals and to allow the nenbrane
t o solila ¢hennigal Jeanof te wiembrane ik raqtied, Fnadditiomal hguid
system may be applied to any form of menbrane

| comnetition thitthe eduétonB b ek, useal tbaduckemydieaingchdmical into the
plate types. The filter system nay be conbined with an

ARRiQREreBREd @i ¥RBARMC aNPc@F‘ aféhbglederﬁfd Sftfiné ‘tﬂf@llﬁéﬂd flow may be

renove taste and odour. appreci ated t

o T S6hP8H b5 U AT MISe ‘?‘ﬂ%%ﬁgp{o SRR AR add' allow the

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
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.



invention are possible w thout departing fromthe
spirit or scope of the invention described. CLAIMS: 1.
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filtration system by flow ng gas bubbl es past the
surfaces of said nenbrane to scour accunul ated solids
therefrom the nethod includi né:‘ a) flowng aliquid
past a supply of gas; b) creating a reduced pressure
wCLAIMSsaid liquid flowto cause a flow of gas from
said supply of gas into said liquid fl ow and form gas

bybbl gnéthed &if Rieading b ovémBraaw il 4 manhistapeilteationngystem by
sai d gas bubbl es past the surfaces of said nenbrane to

i‘iffééf}ﬁhgt SUBHIES ?ﬁsttthﬁr Sfbced of SaiFhERBrase R §edE dceumulated

! wherein e reduced pressure is created in an
edyct or. venturi devi.ce haying said liquid flow ng
t?ﬂW§3ﬁ?6ﬁﬁﬁﬂ’ ?'ﬁ?ﬁ@gﬁ% u&®§Ording to claim1l1 or

claim?2 wherein the liquid includes feed |iquid

suppl @edowing AdigrishpR mesURRlY Pﬁ\g?%n system 4. A

met hod according to claim1 or claim2 wherein said

cr eat bngresdtingsal nediubeprpressure withinisaidskiquid fipguiodausea flow of
IS responsive to an increase in resistance of said

menbr angas?rrorﬁs_ﬁﬁi Sashlpof gaslimg sail kduid flow ariteform gas bubbles
appended to claim 2 including providing val ve neans

responsitp.(@regrp, said increase in resistance of said
menbrane to i ncrease the flow of said Iiquid through

sal ?ngeﬁg‘ﬁvmg 8aid) |ﬁuﬁ%@ﬁggﬁgg@ﬁ%&&&é&b%ﬁ%&b& of said
membrane to scour the surfaces thereof.

2. A method according to claim 1 wherein the reduced pressure is created in
an eductor or venturi device having said liquid flowing therethrough.
3. A method according to claim 1 or claim 2 wherein the liquid includes feed
liquid supplied to the membrane filtration system.
4. A method according to claim 1 or claim 2 wherein said creating of reduced
pressure within said liquid flow is responsive to an increase in resistance of said
membrane.
5. A method according to claim 4 when appended to claim 2 including
providing valve means responsive to said increase in resistance of said
membrane to increase the flow of said liquid through said device.
6. A method according to claim 1 wherein during normal filtration operation of
the membrane filtration system, the flow rate of said liquid is selected such that
minimal pressure reduction is created.
7. A method according to claim 6 including providing further valve means to

prevent flow of gas into said liquid flow during said normal filtration operation.



the nenbrane filtration system the flowrate of said
liquidis selected such that m nimal pressure
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i ncluding providing further valve neans to prevent

flow of gas into said liquid flow during said nornal
filtration operation.8. A net hdd accor di ng toclaim?
wherein said further valve nmeans is responsive to said

f Bow Aamethofl acgiodding doiickhim| owhekin saigefurtber salyemaeans is

to claim1 further including the steps of flowing a

| isbpotsivash saidion!riteods e higgid!flogl.eani ng fluid such

that said reduced pressure within said liquid flow

cguse [ r i iqui
o5 G B PR A o FREF R FRfHp e SopigTowing aliauid
liquidf ] r Cl ' : ' .
Pt s Ve e Rt 3l G RSP Bsbthre within
past, t he surfaces of_ sai rane to scour . .
PSS B 530Eas 5oy of sy che ical sieaTing Buid eomciaiey supply of
. a) neans for flowng a |liquid past a supply of gas;
byhemsinss cleaning fid intg s@id bguid 8ewpr essure within said

liquid flow to cause a flow of gas from said supply of

ga8. i Appassis fdridearing banembearieinna gesmbranie! fdsation system by
therein; c) neans for flowng said |iquid containing

S AbWirdAGaPHbhI8s pRasthel diRfRHE R eaRI MbnftaRe 1B BES@ Redutulated
scour “the surfaces thereof. 11. Apparatus according to

CLad0 drdsh et A IR GG eali ng a reduced

pressure is ah e vent dri device having said
ar at us, accordi ng

to el &) meehabroiciing 31eHfoatt sHBTPRHHS ok udes
feed liquid supplied to the nenbrane filtration
syst el means for creating a reduced pressure within said liquid flow to cause a
flow of gas from said supply of gas into said liquid flow and form gas
bubbles therein;
c) means for flowing said liquid containing said gas bubbles past the
surfaces of said membrane to scour the surfaces thereof.
11. Apparatus according to claim 10 wherein the means for creating a reduced
pressure is an eductor or venturi device having said liquid flowing therethrough.
12. Apparatus according to claim 10 or claim 11 wherein the liquid includes
feed liquid supplied to the membrane filtration system.
13. Apparatus according to claim 11 wherein said device is responsive to an
increase in resistance of said membrane to create said reduced pressure.
14. Apparatus according to claim 13 further including valve means responsive

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

liquid through said device.



13. Apparatus according to claim 11l wherein said
device is responsive to an increase in resistance of
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Appar atus according to claim 13 further including

val ve nmeans responsive to said increase in resistance

of said nmenbrane to increase tBe flow of said |iquid

t hrough sai d device.15. Apparatus according to claim

105 whappamtuiiacorydingrioeaifi 10 wherein dopiegatdroval iftratibe operation
menbrane filtration system the flowrate of said

| betémbeaieaitr@ton dgstehllahe Mo rakd oPs&IESIURI is selected such
reduction is created. 16. Apparatus according to claim

gl;t’Z\g't Hﬁhimly%g#frétﬂg%u%{ b\fvbggpggga. to prevent flow of

I'nto sail I qui urtng said nornal
filtration operation. 17.. aratus according to_cl aj
14 unpesatSectiPbiecyat T8 Melldiio AGtR Ul raRedb Brovent
said flowrate of said liquid flow 18, Apparatus,
atewofioag inte saidlignid dlonduning said dauenahtitiatian Spestion.
flowng a liquid past a supply of chem cal cleaning

f17i dAppatatudatcading toethicett phessiorsaidfurthien vebiedmeans is
liquid fl ow causes a flow of said chem cal cleaning

f legipdnEive b saidfiew paleyofadaid heutd dlalv. cl eaning fluid into
said liquid flow 19. Apparatus according to claim 18

wher e}l\ppér%it@s %ﬁin@%.é]éim"‘l O urtherifelLdingTREHES forSRivng a liquid
eductor or venture device.
past a supply of chemical cleaning fluid such that said reduced pressure within
said liquid flow causes a flow of said chemical cleaning fluid from said supply of
chemical cleaning fluid into said liquid flow.

19. Apparatus according to claim 18 wherein said means for flowing a liquid

includes said eductor or venture device.



