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TI TLE: CHEM CAL CLEAN FOR MEMBRANE FI LTER FI ELD OF THE

| NVENTI ON The invention relates to nethods of cl eaniBgI/AU2006/000552

weuidcahém7f or use in filtration apparatus. MreCT/AU2006/000552
particularly, the invention relates to nethods of
cleaning microfiltration or ulirafiltration nenbranes
used for water filtration purposes. BACKGROUND ART

ofilt ' d t i1t i on mbrane filters
THEE? o RIS RRechin b MR R et o
treatnment and wastewater treatnment. Wth a typical
‘mcrofiltration or ultrafiltration operation,

FIEGDOREIHENVENIIONe (TMP) is the main driving force

for e. filtration process. t.he €SS _pr.ogresses

and TPyl ielR SERAET ot e olBhashuRiR B oh apparatus.
MBS par@éulie tdinkehtfarttRtds A fHethods 8f a;ealﬁhg Rflcr8fifth@ibn 8Pultrafiliration

the nenbrane surface, formng a fouling Tayer or as

mempgpses wsedHer welabliliieEop pr@esdst ocking filtration. The
presence of a fouling |ayer or plugged pores or both
can significantly increase the transnenbrane pressure

BAGKGROUNDARTt he filtration energy consunption.
Frequent _backwashes with either filtrate or gas can

par t WfPﬁﬁﬁa@ev any g trrdinn magmebras iikieib prei lngreasinghie ysd, in municipal
drffid %Q@?ﬁeﬂ@%{ﬂ%ﬁ l%&stév@at%g&%%ﬁ%i&%%g%l}%ﬁﬁﬂﬁrﬁion or

continue to bu on t rane su
ultrhBltptioe sperSimg éasimen brank pesdues (TP stthe maivdrivang fordeefor the

eposi ted terial, and consequently. over time there
ﬁﬂ@%?@ﬁ?ﬁ?\ﬁﬁ?@@ﬁeﬁsiW?%PSSﬁ%%}ﬁefﬁlﬁ%%ﬁl pgter pergygaies fhrough the

mBBEAA6hSst D¢ BRI 8118 RERImMantsNEe H3Gn&] iR B ARl m&hEaRt ﬁgface,

agents are known. The general criteria for selecting
fogming acfanlieg kgier args phigs ol themeerhbrase bores bloaking dilteationgBbelpresence of

very of .menhrane rpeabi it econdly .tq

 FRARERLY GBS R R MEHR it Ao R iRG ot itransmembrane pressure
ardedtintel thediltdonleasigylcanfungiunt of waste generated

and thirdly to all ow ease of operation. One cleaning

net hogqeRy gw@@sliwﬁﬁ‘éﬂswﬂxgr filteaterpingassae pattially restrimi thamembrane

ale) [ ' ' chem cal .

pFRERTAENGEL Pl e BB 2% Blork] B, o0 TR HBhue o buitd wp
omthnimearteasusut-ceamhid the perge dSicedshe: okesshed B€not remove all the
cl eani ng effect may be faci I_itai_led,bé injecting_.air to .
depeyy rﬁ%ﬁﬂﬁla%@scoaﬁeqwnﬁbé@ﬁr ¢imeheiggs teteriomden wefilier permeability.

sol l‘@fe@ﬁlng Eﬁt&oﬁ%@gféﬁﬁﬁ%ﬁ%@ﬁ& M&?mai é’leﬂﬁfr‘éj aée(ﬂfs are known.

full chenical recovery rane perfornmance,
Thmv@i cliiterig fifrfselesting mnhdlmigaldﬂ@wxb@ah§ﬁlh®§redirstly to achieve a good
regclh %IE # Cgrrr]lgra\r/lg lpgrrrrneeaglflitﬁ ngégn%?}lf tosncl)inlijrtn{s(e) I:r]hel asmcgu% g}" glﬁa?nical cleaning
agent required and the resultant amount of waste generated and thirdly to allow ease of
operation.

One cleaning method involves immersing the membranes in a chemical cleaning
solution for a period of time. The chemical reactions dissolve the solids accumulated on the
membrane surface and plugged in the pores. The cleaning effect may be facilitated by
injecting air to scour membranes or by recirculating the chemical solution. This is a common
method currently used for full chemical recovery of membrane performance, however it

suffers from the drawback that a significant volume of chemical solution is required and the

process generates large volumes of chemical waste.
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process generates |arge vol unmes of chem cal “ﬁSte-bﬁTuxuaooéﬂxmssz

other attenpts to control perneability deterioration,
weharst1i€ieeni cal cl eans (nmai ntenance cl eans) ar @CT/AU2006/000552
frequently carried out with nbrane filters. U

S
5,403, 479 descri bes one such “net hod of car
sudinothepattrsrpisto eangpbpgimeaPilin datsramatian, ﬁhﬂl{ %/}ifg%@g %"”ﬁ%

the | unmen ' i
L g
desc®kfbne SRR nediealniMgresdligwiut archperroess.ed déminggolution is introduced

nb
intofind GHARAE 8RR R IS4 HORCHRES PHIaD Y FULP e below

f ' ti .
e o fFR A% B0 001 0 FSTBLARR TR 0 g ors
lowtradehepb@as pq‘eesur@annd g loWeateoThs autbérs alsedndipge tha diffusion of

nenbrane i s i rsed ter. Thi h [
cleag BB g GG TG LT  DoT SO SR hE Bogeg at no
VelJcEcg but BiRieP Ef&ﬁﬁ‘@.%bﬁﬂ@&e%@ﬁrsﬁ QF cleBfihg b alchidfanelirhmgrsed in
t recirctl ati on process, an increasing. anmou

wateth @hiscadthebieguirorstpregeefavdyme of @h@niwlrﬁ@hw@ﬁﬁgﬁ’wgm to fill the
penﬁg:{t% Eagsr 2 Wé%ﬂ%ﬁ]%{?lﬁ%thIg b‘#@ﬁ% e 1'3gir%ﬁﬁgonsﬂrggﬁs%égcmé}@ésing amount of

rane cilean Inv

chefnfd2 @61&9&«}/1)@1@&5@9&&&? the fenfiaR pirésfrem dhehinealside to the feed
__Cleaner, as described in JP093 13902 and US6045698.
sideSi mi | ar et hods of chenical cl eani ng backwash net hods

for, submer r i - .
bt ARREIR RS FPARLA SRR ofeall 3108 Sebcalbdibaclpulsing
me%@%%?@gigg aﬂ%%micamlramnl aks daddribad YWOIPNO8 T3 1and AE56045698. Similar
, . em._ca | eani n Kk h b
metbeg ofrbsmicabploping éa‘% Il gﬁ)%g Ot SHPRCEF I SRR Y Stos are
disdBIRLAMR PR o 11&%6?%&@10@5249&&1@003@%@3% 20040007525A1,

rarning, or even out draining the nmenbrane tank
PCPapplication @0 DISTE).A& hnd HSIOWEERRGS. GhrmicHehgaping backwash can be

confusi ol 4@l e by Mo Rnd DT Pyl vaie e

mebfrRadkb athidgs tdreabh Withdhelrsheig thémegibeanitad prior to the chemical
solution is forced under pressure through t

backevatirearBlse thonti¢ed solutiemissle 'é@redzgp@ét%ﬁelﬁg’é%B?eaéi@rsa%§/ top of the

brin he biofilmin t i ) .
mefhbra heGupid i oty BF REEatefc Bl Cthe hemical cleaning
sol MRV feIRBE iMer Yrdimge Hieeseivibk unentntnshie theclaes sidat Repeated

than the first nethod, but they require that, th
backhwlsprmpy bungthedioipe wrthy perey edﬁleg E%ﬁl‘ﬁ ?W%ﬂ%ra?%ee of

sol irfls P&%ﬁ@gﬁ&@&%&%&&% idn8d hhdveadHERly ubd Rsd Vume of chemical
perneate side. Tt 1s an object of the present
solimtettih die first method,dne they requite thatahe chamicalsotution e of very high

t he di sadvantages of the pr.iot .art, of.t.0.oroyi .
oo BTSSR P B R RS
It is an object of the present invention to overcome or ameliorate at least one of the

disadvantages of the prior art, or to provide a useful alternative.

DESCRIPTION OF THE INVENTION
According to a first aspect the invention provides a method of cleaning a porous
polymeric membrane having a feed side and a permeate side including the steps of:

introducing a fluid containing a cleaning agent to the permeate side of a membrane;
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According to a first aspect the invention provides]§
nmet hod of cl eaning a porous polyneric nmenbrane havin

wa 20ade™r de and a perneat e side includi ng thePeTRARR006/000552
of : introducing a fluid containing a cleaning agent to

the perneate side of a nmenbrane; allow ng the cleaning .
alloygeg the leaning agent torreniselthe Rercsierident themembipedara prsdetermined

: ' R, ntact the pores of the
tlmﬁ’eﬁ%ﬁ%ﬁ%&@?@?&rgggﬁ% ?ﬂg&gﬁgani ng agent contacts the

per Beddrably itithecleandiey agehbtdntagy the pemesateAtdourdien giatiopassure.

second pect the.invention pr.ovides a nmetho .

c1 o RATHEITE 15 SEHE ORGSR PO Eien AR o deping a porous
pol§imefic ﬁféﬁqb’i‘a&q{aﬂ?@agfe& §8e bireh g%ﬂa égc‘?etslikfé_ iRERBReQhe steps %fé

introducing a fluid containin eani ng agent to t
intrbdedng d fluidfonteinipebcimpingagphtyd thy faed sidnshemsndnane;

rressure to force the fluid copntaini .the cleanin
eorljERa e Prany Bstgs tnores in B HePhiibe BefgHeent from the
feedrBidB k@ HR pepthéAVLIAE of the nfdrfkBhdly agent to contact the

permeat e side of the nenbrane for a predeterm ned
allqwinpg }heaﬂgpnér@gﬁ@@t totqqgtagdh@ pemicatersadeafithe meabrane for a predetermined
- Pref I e pressure is a snmal
tnn%f%@@%@%??%ﬁbg&éé@ﬁ?@ﬂaﬁg%ggding to a third aspect the

I nvERfdraly phe watkeserabraid freskued is alsaafli differentid poessure.
pol érrer i.c nmenbranpe having a feed side and a perneate
si dBceeingdp Adhirdespsetdpsnyention oyidesaymathod ©f cleppiag a porous

C ¢ : . . ' -
polynbhiC et 5 ngth oL HE al P lertledR Rle NBAAETRE BB of,
propelimpafeed sidddluid inccomachbwith ¢he fabd sidé ofjtht meenchreme)i ng

. ,agent tq contact. the perneate side of the nenbrane for
et ARG ik A PEEGRES TP S50 ¢ Pmibrane

alloRAAER HRNGeA L hehf td28nallBe blgnchRaseSd dRe felibbhane for a Fredetermined
Preferably, the solution diffusion in this aspect o

time e coniaas thd pomes of the me}blraolpdaad difﬁ;se mitto &l l@ﬁd sidadiveht
b f ' . U . dn.
condEntraby ol SGlheEhaniigh SyhRaEha b iRl dryen bv o

conﬁémtailoﬁ?ﬂécﬁd:rﬂ ibegveeh ehele RSO GuRigprferabIbwRA €biedeafhtion of
the feed side fluid contains no cl|eaning agent.
clegning ageab) apd thgwmeptsidsdinid ontpiaing the elgening gggmt. Ypst preferably, the
s ' . : f applying a pressure to the
fee(? Flglregﬁgzdo%@%lﬁ?ﬁog&g&é %gﬁnﬁg agent on the perneate side
t o Piesdralslgethe wiethiods pf degnésentinsaniov ddrtitardnalndt s elep@d applying a
solid fromthe nenbrape pores. Myre preferaply, such
Pref%%@d@%ﬁw OBIIAYA ClfaRng aRYE Aot PRaiS shiegh islodge, where

prefR IdiGHIRA lafd BREERIVRL 0BT AR B Memtrli® RRLY. Ao preferably, such
pressure Is conpressed air at a pressure not nore than

pressuee wepplictha’ agpulbned fhshiquoiInone partiteladp pyeferréibernbedimest, the source
of pgtasgh%gg Ecr)r%%reeggedl ari]rva? gtplrgsgurae rn%t r%lolre :Elr? ﬁl%dn?gmglyanea’ s bubble point.

Preferably, the methods of the present invention are all preceded by a backwash.

Preferably, the methods of the present invention are also followed by a backwash prior
to the recommencement of filtration.

If necessary, the methods of the present invention may be repeated in cycles.

The cleaning methods described in this invention can be applied to pressurized
membrane filtration or immersed membrane filtration systems. The membranes can be
microfiltration, ultrafiltration or nanofiltration membrane, and can be either capillary or

flatsheet membrane.

%T/AUZOOG/OOOSSZ
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Preferably, the nmethods of the present invention are

al so followed by a backwash prior to the PCT/AU2006/000552
woeawmentenment of filtration. |If necessary, tRET/AU2006/000552

nmet hods of the present invention nmay be repeated in

cycles, The cl eaning nmethods described in this
i nverieicEdln dhe membpseiven wlyafitwtion or mictofikrationnembrane.

filt ' ' r ficlt ration. systens.
L N e
manbranesy hatihg alimen sidaipeaneate side) 4n A6dEE bhsHell side (feed side), a

capj | lary .or flatsheet nenbrane. Preferably, the
pl‘ﬂf@ﬁgé'roia iphyarg hopsednside p medplshhoysing crofiltrati on

me ' . ranes; ,of
PRTSBASAABY SUAR EIRSHLABE A IOES Wt i
mcmr;];ﬂﬁpsmge gc:jttaglr? lthaadmie (cj)f ﬂmrb!mdillhe; @Taﬂiﬁg aq?ﬂa\;!:tyl’ﬂgdmhal §aces inside the

[ [ , a uralit .which are
hoflgdtrs® 8 roRentnaricastule e pedhelsidbrasibhefovefibres. The
lurBen 6 bitr¥n g2l sb figat TREREANAS: eic%mglﬁfa‘%@ eih Q:dg hd o@@%%eﬁom the plurality

bundl es. e nodul es are potted at the en
of Bunenisdsto acqombinadfilirafiprustedaint.y of | umen spaces i nsi de
t he I fibres.and a conti guous space on the outer
or s glfiu?d'\’m %Sf’vatte_ﬁ'e hol I ow fibres. The lumens are
ar r angedisoaddibird higebR 8 MR EdntARHY A GIhES deBRI 8 iftroduced to the
and is passed fromthe plurality of lumens into a
lupensinttasge hpllow Sibromenbrangsm Imthe s¢donil dspealy theeflwid centaining a cleaning
[ [ S f1 ui tainj. .
agdfi%s i‘n'tlroﬁLtlcegqg E[ﬁe'yh{eﬁi s@% RP e el%lgl%fl% é)r?%f?@ﬁfs %Par{;ﬂgrsﬁlhng the shell

cl eani ng agent 1s 1 ntroduce

sidrolf iwwmbdile beforntimniesnspbited feo thedt@nensaspect, the
is introduced to the

fluid I.Nni | . agent . ¢ : .
oy ooy g, 2 cleatino g L fottoducen o the
i i l):1Si ; bei .
ol Ay ey R L1 e v
thegstaiicdiend prpssure ndiyfbewpplidde cl eani ng agent is retai ned

i nb . te side withoyt lied pressure.
or IE ek SUGAPECAIER fhaohieiopael e v ShE peidic, basic o
neliedbrRaR 56 BL@afvy ofd8d@RRE h@ﬁendm%p%lhfiﬁ@bﬁ‘@ng? ltt}%gp&l@nt. The

can be any conventional cleaning solution;
clegripgpgent g2 algo Hiorganin erairgande. Brefertng adodnites dgents dmclude dissolved
ct.i i ng. upon.the origin, of. the foul ant.
el ECL LK SORARE OO, LD RLL Gl Rl e e
based e¢agented Atlenntively, cgaiiSadent aehltmsAingedehal Q88 RSoitric acid or

CEF .chlorine, or dissolved oxidative or reductive
ED%% odcifiste thg avsting aubjapd dissolxingdhe foadpsitassmall amount of surfactant
maﬁ'bta%@&itb\fﬁéh&’learﬁhgélﬂh@&age”tS may be_ chel ating

agents, such as citric acid or EDTA. To facilitate the
wet Il agembrangsyistaing thelpréfagntdien deliveanst chansem kleadsiauits

of .suﬁgct ant . . . -
according to the system design. For example, in some membrane filtration systems it is

preferable that chemical cleaner be delivered to the feed side of the membrane. If so, the
requirement on the water used to prepare the chemical solution in terms of solid content is not
particularly stringent and the cleaning solution may be re-used for several times. This,
however, may require a chemical storage tank and a chemical transfer pump. This delivery
method is commonly found in large membrane systems. In other membrane systems, it is
preferable to deliver the chemical cleaner to the permeate side to further reduce the volume of

chemical solution and improve ease of operation. A dosing pump may be used in such
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may be added to the cleaning solution. In a nenbrane
system the preference on delivery of chenical cleadT/AU2006/000552
weoanicaseatcordi ng to the system design. For exBOPIA®20066000552

sonme nmenbrane filtration syst it is preferable that
liveredto the feed side of the

: ] cal eaner be .de
cnﬁlﬁﬁﬁ%&rﬁac% | GIlIhF néegl’mmﬁ RE g?%ﬁ?%%ﬁim%ﬂ? Bdanied orhandledither feed side or
lurpéredide dosidpe chemical solution in ternms of solid
content is not particularly stringent and the cl eaning
solution may be re-used for several tines. This,

W NOF j m cal storage tank and a
D.c emcgptrangﬁwmﬁ is delivery nmethod is
Fignemtvatetvys dncesitsbdirertd/F 80 iRBEIMANGHISY 818 soluioR B ery to the shell

. e e stens, it is preferable to dell
sidg, ﬂgﬁl@ng Ebeanembrage endperercaton trsigheoties ftttehhate,

i f cchem cal sql.ution and i nprove
F;Weﬁli%ﬁ%%:}@@%ﬁéﬁxfﬁbegflxed%aa%uﬁwa%@s selstjon delivery to lumen side
of & { filbiensdraineaswith g sl RRRs: o i
Fioh AVENLI On agyg@ dapted to handl e 3?%5@98@5‘%?@%“89 down first.
g b oS e & HReEnt pEtern vention vakchTeEb BRAVINGSISI@Y ® lumen side

f alh 3RS H ' i nvent.i.on whi ch _enab) es
0_ sol ut | on@%ﬁﬁ%ﬁy@@é W%{eer éﬁlg[fulm%s L‘dS‘Fm%}nﬁBPIﬂ&ﬁ el pide.
Figpisrfoshams thatdstyeofitesadt maintéifaﬁbtgﬂeé@aﬂdr&ﬁhﬁﬁrbf%\lla;ﬁmﬁ efficiency

hows, an enbodi nent of the invention whic ’

Figlle 3088 45 4
e abt Y’ 1 mEmBIang aerirmance scouervigh differsit tested nhehrods
Fighielsr shote ' : ' .at .| east .part.i.all
r ai ned) ?Pﬁr %gﬁggb%%nmﬁﬁaﬁl%?}. J’?Pﬁg‘%%‘ég%f% Rt of ¢18anide methods,
enbodi nent of the invention which enabl es sol ution
' i hol | ow fi bre nenbrane
BE%M@*&%’%?’%%&M@F IRVENEION the shel |
5\ Jene ifvaguioa will SbasiokhewtBsLeRel |4 f31o Rl eance

. clean,and definition of cleaning efficiency.
m1cgq;ﬁg i g y

%l%dﬁa@fﬁ}lﬁﬁ@fmﬁmbﬁﬁaﬂ arearrged drv lbmdlw’ dnld Iiﬁhﬁefdﬁfl &¥dules, and
. re 6 shows.the rel atiye chen ca
e b e Por T s g o B1FoRwth an

cl eaner consunpti on

outsBleSh AVEAH@IN G, REREWRM: MR TEEoH AMENT! i ion. .

WL Dol oo e e NEl Defapd SRRt I b hé¥Nimited to
S“C‘b%P‘iﬂfﬁ‘FF%tS’rﬁnérnm fot pxampin caenpdss arafrsiderat iidtration mode.

e gba i ' es,and housed.in dul es,

oo Rl A o U B ke PSSt v Ang dosing of the
cleaping ggentite the shelhbida netheilimeafilaates yigk W&é’\{egtl@ii %.Ecé compared. The

jde-in filtration de, however, it w
meﬂgbg%)ﬁh&jﬁm{ré;&r Haecehare dsrasteddslavs not |inmited to such

recla

oty TS0k 1R Gy HERBRRS O, 1y g

i nsi de-out filtration no
proceshoghgHevdibsamenyanss fr oxaiple] mliquidiingprelasthigioh thd A8ubrane

fom RO bS8l B by et . Aspart of e
backwash process, the shell side can be either drained, partially drained or filled with liquid
during the backwash and prior to any cleaning solution being introduced.

The normal procedure for carrying out a backwash usually involves an initial filtering
down or draining down process. F iltering down is the more preferred. Filtering down is, for
preference, achieved with compressed air at a pressure below the membrane bubble point
entering the shell side as the filtration driving force to push the shell-side liquid through the
membrane and into the lumen. Filtering down continues until the shell side liquid level is at

least less than half of the shell side liquid holding volume. In the case where no backwash is
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nmet hods and their performances are di scussed bel ow
Backwash is preferably perfornmed prior to any PCT/AU2006/000552
warimtieérance cl ean. I n the backwash process of parhakémwwooss:2

fi bre nmenbrane, for exanple, a?liquid is forced

throu he.menbrape fromthe [umen side, .either b )
el Bl G TR e ceiea onEs e iRt gigmol e matntenance
clédhe PRAGKMR e $HefGRRSiquidRvEINEHbws kdige G é??‘ev%l ﬁqgteﬁltering down with

drai ned, partially drained or filled w th ] qul
cogressed ik earbardiicvgs Whighdn prosiorasesds asyallyljesimbon the lavtdr amdule

' 40k ed. T o, procedure for .carryin .

T L ST AT S——
clebovgolition @h@ thitis REtef tharkyPeAcRSisout fHel dedsitg of@MhihStHeRRell side. For
. ore preferred. Filtering down is, for preference,

imgatsedh raembgape I EHIOR Psecssses no eommpessedas iy leqwieddow petform filtering

do@g.{n’orane bubbl e point entering the shell side as the
filtration driving force to push the shell-side liquid

:j hr dinglowtigtheeedin dQWnaaﬁ ﬁltbﬂﬁgl)(lid\h@dal llql’ﬁ!ﬁilbe_tdé—{i\a{ablﬂiz}rﬂﬂa carried out,
CcO I hues unti t he, she Si de I qul eve Is at .
Pr?fg\fv%%iy Wgé é‘lrtsﬁ%}’r’flqgall#heé’fq“t%@chéﬁ;h cagihgachieyed i didprgntigays. The air

‘éﬁ’é . I, i .
By 0 S5 0y D RS 06 LWy o
th¢ himengind pushes diie filratethiaqvgh tiznoembtana i therrefeeseaditegtiom® the

hell ..side ljquid |eve].is.d tothe lo | evel .
nfion gifichin: QOB el shiidub@aatite <At by e flering down
is WiUdGBr 1he batiedasE AF8Bowimg YR BdckWakl $he RBRUEs LAty aﬁ}‘l’géady to receive

nodul e potting. Filtering dowm neans the she si de

the;ehamieal ickeagingseluioneduced and any nmi nt enance cl ean

I ' h L. th { i t t th . .

- A S e R SR it b ot
materidls anbsoind dfithé inembpRGRESesay 4180 B@gﬂﬂ?g&ﬁ BhcRivasHifg has the

required to performfiltering down. FollTow ng the _
adygipge deriady rempyiag pats tlevkiagessand; theifaulina davrnenabling clsaning

' i ' i ng.wAhe |iquid .

GBI UL PR BB Yy RS BT g s ccning
is wedvethobhbdckmashing the eltariapholutiwesiay Grfaesisiediffide through the

bel ow t he n‘qrﬁne bubbl e, point_ enters the | unmen and
SRR WPk SRS Bhish TALOSRIRFh AR Ul REteeions of ess fouled
mngtEhSRirfabs S&d Hlodk@d hitentirhdd SALd. O\yﬁg's{éﬁ%ﬁéﬁ Bir pfdthite, filtrate in the

filtrate retained in the lunen at
lurpen flews theeuabrmémbrage porgs dowsasangblevelbcityp and rendvas kmas fouling

L, ow he back h he lunen.is and read
eI Y1 R SRR R P R i QTG Ry CiGaables
chérRigul SolnEBIIEnERAEERE, 16 3RS %@éa&eﬂb%%hka)ge SPHRIMne pores.
with a Ia%er of fouling materials and sone of the

mentY&RG Ohyerre mgintananse iskeap bagkesh, tha shaklsids liqyithean be either
drdi rhj r ' ore ocka d, .. .

L S S e
volangr hieged pe prentilagingafovin) thershold sids ¢igsid Fodghe bMBR maintenance

mai ntenaﬂc? cl earLi Pfg cq e )
clean 1s generally Iess than half of the total shell side liquid holding volume even when
draindown is removed from the end of the backwash sequence. Drain down of the shell side
liquid before maintenance clean is optional.

Alternatively, before maintenance clean, the membrane is not backwashed, but rather

the shell side is filtered down or drained down to reduce the shell side volume before the

delivery of maintenance clean solution.
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is used wi thout backwashing, the cleaning solution BT/ AU2006/000552
preferentially diffuse through the nenbranes via )

wanlenekwd pat hways which may be present as a PeEsMiUR006f000552
regi ons of |ess fouled nenbrang surface and unbl ocked
t
3

et iR ofithe Mk Oy SHELRG SccR e PESRM Srudonid el deivered
to teashel atdle gprefilrabily /3a the\tbwee TIV €S]8 MNE-Th PH e HRSIA - 8 fhe filtrate
on the nenprane surface and opens a portion of blocked
(4FE5pb SRerF bl edhe Shenfdste g manifhi,ortrin a sequence.
i nt : nt age of enbra 3
o LA Ryck0or 88010 GhRAEE RELATRLPER s TIRERRS 1ow 01

4nt’fhepes medduls depending oh dnazlate diee) dort the turtradideche@tical delivery, to
he backwash process. Because of

mip iy @%ﬂggﬁlﬁ@sﬁgm&w PEESYe VN ehman epfe dutng jripstpgs: The
m&ﬁ&hﬁrdlé&iw&ti&%hﬁﬂ@héedq{x ﬁ{; 41&5\&1% ?ﬁ\gﬁhﬂgﬁp %gcirg Edﬁaen the lumen

mai nt enance clean i s genera ess
volugea fhedhedlims jorl bothi(glus dnthpipe hollingportidal edeme)\epending on the

' ' d fromt end of the backwash )
oL o0 7 5P aioula podsng o) sogaplimBehemical solution
comBinptiénance clean is optional. Alternatively, before

mai nt enance cl| ean, the menbrane is not backwashed, but '
r at héfaningesodiins can bedslivetdd tyeamydxifting pompaoanevt td dherappropriate

' I beforge the delivery of .
S AEIE S BLEUm DL 5 BRACTE RS B Ad el ¥l maimy
delinestrdubic thérhisesm, sidd) ehecddeirpadohdInUish@is iveryBoth@h such cases, the

delivered to the shell side, preferably via the |ower
clegyipg siuHaM FayLY Fioter A 8 peatechitorapel tapk and cempresedtgasmay be used as a
i ' I r fidtrate P
SRR P8 P LR A SpDE L IED b S B o
meptbeareat Theradonntagnof thisds ot iftthostofabewinkas fittédwith a fluid level Sensor,

0.1 : 4nB/ dul e dependi ng on )
or R8G5 Yok VP sttt s o ahan,aseyol osolution
volliidelioéred RERR0ALY tEn bE BRATF EREANRPT essure whi ch may

occur during this stage. "The” maxi mum cl eani ng sol uti on
vol (ree elearing polutien isldelivered tothe Spsterh) t%le Iﬁlﬂl) pome i fapped or the gas
. Vol , shel l. vol ume .or .bot Ppl us any pipe
pred %%"W%P Yngige v%ipﬁpé‘?g 88 SR HS@\E thisglpgny, if dered, the shell
sideletd heten sidd ihagibe Fétited Vig ubpértrh&iHddd duringRQY §cﬁﬁfn§_fp%ﬁod or
control ling chem cal solution consunption. C eaning
perg)(slpqq-ily d ﬁ%teg SHripgtheeppkiog periosy Wihpn ssited,ishg! siderperation may be used
L ri fluid vol unes,, such as
to @%ﬁﬁg )G(%rrp cél? aHl: gngll%g% ?{%éllog{agb ?Tept\.lf/e?r* t ﬁgergllcgla%&,}ge membrane.

Whenlthet soduticinsis dused|ty tiobefilird@r(@andn stdBesHell RRIR a8ia#i0n chllBe used when
usage is very low In such cases

the iy igh ARy e A ban vl woH arebes o shaleatedihe solution diffuses
B e R SRR Bl R
congeittationtod clerrink apenisn sflutitreishow] ow fi bre

When both the shell side and lumen side are filled, the chemical cleaning agent

I gf%rg\ghere the

diffuses into the membrane pores only through a concentration gradient. Membrane pores are
soaked in solution for a period of time, preferably 30 seconds to 20 minutes for a typical
maintenance clean, and a longer time is required for a full chemical clean. If desired, the shell
side and lumen side may be vented via upper manifolds during the soaking period or
periodically vented during the soaking period. Humidity loss due to vaporization in the

lumen or shell side is very low and membrane pores are kept wet with cleaning solution.
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menbranes. The advantage of this is that if the PCT/AU2006/000552

storage tank is fitted with a fluid | evel sensor,
woORodchies™t orage tank volunme is simlar to the POTAIU2006/000552
| umen vol unme, then control of golution vol une

del red.to m can r eat fied .

once! Brai: S LFedH PSR e 3 B ffeanipg solution
fr&ﬂm&dosymm;&u&trmﬁﬁﬂgﬁmdtfeg gas pressure source is

renmoved. Dependi ng on the chem cal used in the clean,

if desired, the shell side and |unmen side may be

[ duri n t.he s er |
Méﬁ%@?%aﬂ% ey SRR HTp e i SSTRRE e i
ventladhis steelidd, medﬁemﬁfaaﬁdlﬁtﬁbﬂ’@ﬁferb thelshelll side, preferdiMevia the lower
rove the contact between the chenica

o om0k ﬁheélrﬁid%wab slldha shelljgutlet valves
clcfs'ea tlE ?r&&ea(il &ﬁgﬁ@g@ 2@1 {nﬁft glﬁﬁﬁn%%%elﬁ{i]o& f%)rlrlfﬁ%% %iglgd If the

e SO rane wa
prq:sewehesoitmgh sltuellgh te puh. thd blearsing sélivdon thi thé pewseatdwide) gliditional

t h_.t i.de, where there is little
oA O10G 1SS SRy SPEN B MUSAInE SOMBFESEA & catin Agreseure

filREIESH proBess, QJrlUy'SQE‘tldrf' at BWn 1%1%}5%{;1115{5; Re BBl ongﬁg&sﬁ Afle shell side

lumen side aré filléd, the chem ca aning a
is ginly fpaiadlyifitied Wlﬂ?etnemhmna nlapiog eslutioh.yT lehminirghmaielivery volume of

ores. are soaked in
sof BPRE s Y R smeB) ot i iP5 B omgite manitold
voliuene? 0T m&@ﬁpﬂicﬁf ofchbidal dhd fflaft SRR GEtRIER @1gnﬁ'ﬂﬂn less than
| onger tinme is required for a full chem cal clean.

thay of arce!@lventlﬁ%al slranwhsrebe shall sldmrﬁleddzethmy Cb@nmekﬁOétdlon
d
Vlefll R atl ﬁ?ﬁ’%\,@ﬁ? detl ﬁ%f%rﬁgly kr\{ga g ﬁh g}en empty both shell and

lulhlermsldes. YCleasisg @hleudsmentae lid shall iside viatht Mewdrl TR abfe. However,
shel | g‘i i.s very |low and nenpbrane pores are kept wet
begguse they S@ sidg uBesr (1P srturn vahezisciased andhe s Ca Fetwa valve is

op&Rdd! tHRATPUD BN FEfTRNA e Elf‘eﬁaél#]i' p?}gss'ﬁ}eet% %h&?é\?ﬂ%ﬂé’éﬂi@ Bhce the CIP

fromthe system prior resum ng trat
solmtipn lewet inlthe stiedll sidesis dbovef therbvier aotingilével.c Aawinpadssed air pocket is

S ORISR AR oS 8 S0E] e, o
mayQMey rineld s%efrfbh%f iR ehis chiifesS@L Mésgﬁe fr?fh% gﬁrrb%cket to

shell side the shell outlet val ves cl ose
coptifugda fresh 8oletion fodiinen sidedéddifiona irmgsménebrehepressvge may be supplied

1
LR (L ATGD 5o e SRS LR s
ﬁhsatdm of@@hﬂhﬁrhﬁ@bmﬁﬁ@iﬂ@ﬂﬂﬁhﬁ@ﬁsﬂﬁl@ FRUOMeA BR DY Sxteréded tcr) gend some
in a ssu

L by injecting conpressed gas, as
solfitbi pags g, Hasls or BeirRlniancRipo loPed ipmativelythe FBoglution can be

513 tg I
PSR el 5 BTy g e i
pmmpnlnun1dellvery volune of solutlon to the shel | side

h n_vol une plus the

p er Mﬂa Pln eé upe w&t [[r}?e ch\emlcal solﬁtlon the shell side and lumen
side vent valves are then opened to equalise the pressure. After the lumen side pressure is
close to the shell side pressure, the shell side vent valve is opened while the lumen side vent
valve can be either opened, closed or opened periodically to control the diffusion process.
When the lumen side vent valve is opened periodically, the valve is preferably opened briefly

during the initial stage of soaking. During the whole soaking period, the lumen side can be

vented for 1 — 10 times, with each time lasting from 1s to 10 mins. The solution in the lumen
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vol une. The consunption of chem cal and filtrate OfPCH%AUQOmVWXBSZ

this nmethod is significantly | ess than that of a
woamsangioonal cl ean where the shell side is fiPCeAURMIGN00552
t he chenical solution The firgt step of this nethod

-1 s pref wash,and t bot h shel |

side RN B to b Por R REOBE A eE e SRl s i be aided by

steic@Resin® ih ﬂ% lhﬁt‘éﬁ kidehhed dhMén sitOVEUShIveRE 819(%1'1%@ Tﬁéemembrane is
shell side upper CIP return valve is closed and

Paytighysodyed ip éltqmliutmt havevsr eqpaliaan effeptchetpsho é:loldﬂOihumm wgithin
md 5 %lelg the shell side pressure to enter |unen side
once CIP solution level in the shell side is above
t he Awegtionabpdst-agratiay glay allo ®e appless eﬂnﬁaératﬂﬁﬂ'f&ﬁs foSuspend foulants
al so forned(?bove shell side I1quid [ evel. Depending
logsgngd e remare @Y%@“tbqrbssure the CIP punp may only run
for | '
{1 orar e ppuPEIIA8, Pond LR A Gl b DD L0 R REFRAY fecessary to
aclhlavmmh@heheclemhmgdsﬁﬁoieabytransrrenbrane pressure may be

supplie n necessary ng,on the Xi ng
sol dtt %F%IOEFF Fngicl eﬁ@lngﬁ’ég]g ey may %iéo ¢ heed ftorthe soak. A
ful bé&k’\@tsh %r@ferdﬂﬁﬁﬁ&?tﬁké‘ﬂ SAME BFd %P{VH{C'hQHT SRV s’t&éscthe{{héall waste is

the | unen or be extended to send sone sol ution bac
fulfydischiapzada Hipreferred anerolriaag ¢leaning peenhioalpirained from shell side can be
Cl P solution can be pushed into the

| ati.vel
re@ﬁ%ﬁ&ﬁrm 6‘%//(:{:% essed air elimnating a short

runr]ﬁilmgu@ﬁ/;gltgerplfes@rﬁ@ia P punp. After the lunen side is
filled up. with the chem cal solution, the shell side

and Goaraiospheeaning mothpdeef the en@h@rﬁ“@lt)éfmllvomeziml) fuBy filling
8BRS P ) AT R SIS Gfor ot

petiad ofitned )atiotving the nletibRihesb dealvait 4)\t&éc‘1/1@rg¢r§gnth9 Subsequent chemical
ej tg/][ee opened,_ c] osed or ,opened periodically

waglgniiegiod: Indesgriilpach %08?1025} SR GeAnireducpiibs phamioalgndhemical waste

voM&Y t%aﬂ?l)gﬁnned r| A rTh%gla@'técM RSV 4 ck%hffusmq, procedures

pref erably Ing the initiral sta
helpda kilagpce [hmleagungﬁﬁwhm}ewﬁhmk iaddjitipaslichemidahe | unmen
an_ be_v th each tipe

S T R R R
paﬂtﬂdl‘[? ﬁﬁfﬂleﬁi Svithl MMntheol dtisnesd tt&ntﬂ?éééﬁﬁ&dt s'BQhaf[‘ﬂ'i@f@ﬂ & pa&Binto the

the diffusion process may be aided by static ure
lumép.t he | unen si de when |unen side vent valve is

opened. The nenbrane is partially soaked in the

sol ution, however capillary effect helps to hold

Methbd Rt @il Pleithiedte RRIEUT G Metnle wifh cRéthicaD@lution while shell side at
post - aerati on ma%/ﬂral so be applied. This aeration hel ps

leastopayitially chramgd(flfpred dewBened or renpved by sol ution.
Th € IR I%e%t'ohl cléd oﬂﬂg)nqgggh‘gt{g 116%1?{1]16 Q]Ee ergnlig fnfdtpermeate

be repeated when netessar 0 achi eve
side) %nirthelgfcn'é tliecihemboal and ﬁltrate consumption is very low

The first step of this protocol is preferably to backwash membrane via the method
described above. This leaves the lumen side empty and the shell side either empty or partially
empty. The membrane lumen side is then ready for receiving the cleaning solution. In case the
membrane lumen side is not empty through backwash, the chemical solution has to be
delivered under pressure to displace permeate remained in the membrane lumen.

The lumen is then filled with membrane cleaning solution. The chemical dosing pump

or the CIP pump is used to introduce the membrane cleaning solution to the lumen side
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An optional post nenbrane cl eani ng backwash may al S?}gT/AUZO%/OOOSSZ

be used after the soak. A full backwash is preferab
wanderiieieen, at the end of which the shell si deCcT/AU2006/000552
chem cal waste is fully discharged. If preferred,

ane.cl eanj n em cal drained fyraom shell, side can )
prifgrep u‘gé&owafﬁ'm?/ﬁﬁﬁ Jokigs @rcgmtyawr.a SPAUPR 587 Bt ﬁ@?&llﬁ@hmde via
upg&SM%ﬁ(cM)«%@ bdieRdls ©! tﬁ@@![m&nﬁ%iﬁ@;%hefch&ﬂﬁapdiél%ryr shell side

re w typically involve 1) fulTy fillTing the shel )
uppérdelPwal ve candieesitheradpesed ot dlosed. Wheh itietlomiengjaneHBled with chemical

T FRp OB BBl e B g R i
opbikRl, SIBSESURhe CHEIHdRlLy VwhE £ the YR BP §idd veRSaveldgdpened
above can significantly reduce the chem cal and

petpdigtlbatheneadveeis potfengbly apgpedclriatly dywyingdheinitied atageof soplsimg. During
ted . - - di ffusi pn 4 RBr

nd REREPRIS Mot AP, PG B o o

5seh edintind. Cheingieal diffusin@osugihtiDifle thentichlrtonodiratios ashi@leln and shell

.side and the lunmen enpty. The shell side is partially

sidep precgquglizad- ¢l eani ng sol ution and then pressurised so

By BTN S TP D ASAOR e v
diffimek threuglethamengasie paed drdl digeddyaitatediésshitedn éite biewn side when

t hi s, met hod, cleaning solution is deljvered to fill .
tosp e SE ALYl Rl SO SISy B PR ride gpd limen side are
paR MOy A%l thE B4 1169 RBUERARRo hdldKeTHich WkiT Rembrene wall,

f | b

irst step of this protocol is preferably to backwash
Thesmtreanel spaking laad diffuso id eartied butdfoa b prasleteThined [tigzey oatil the

| id d.th | ,sid it her.
ey R TR an iy LGP o R R LisEped

r eadphefl@fheh EOGrYdclbretwigh EeRABAI REaER EbINGIBN chbE ApRatbd Shen
menbrane | unmen side i s not enpt through backwash, the

neegsediy adfer heisolution it Irperbdelis diffesed do dgpgnskepnpemed.
. pher. .
A SR SRS S D50t AP IR TR by appying
cofpkasbeddir toldhell cldenTlgia cardbstepeatpdifmecsssarhe Cl P punp is
used.to insilroduce the nmenbrane cl eaning solution t

t he HigHer sBpwe pretiodr/applyption 1 piggeiced fq umen sy 11Faﬁ?@1%§1de is fully
or%ﬂﬁiaﬁ’?)ﬂraﬁff&{a solution can exit the |lunen side via
pper " filtrate/CIP valves returning to the CIP tank.
During the chem cal delivery, shell side upper CIP

val be either opened or closed.. Wen f.he | .
wighodcy Pl pegpieteits SERPORERIA VIR Sheis L paptios and Shakpide not
drifilede i S opened and the |unmen side vent valve can be

ei t her opened, closed or opened periodically. Wen the

| umdbhisingthod énsimilar teeMchod geniduithe exception that the shell side is not filtered

down. Ifthe solid containing water remains on the shell side (tank not drained as in Figure 3),

the chemical solution diffuses through membrane pores to the shell side under concentration
gradient and the diffusion rate is comparatively uniform along the membrane module. The
diffusion process continues until the chemical concentration on both sides reaches
equilibrium. '

The lumen fill procedure with chemical cleaning solution can be repeated when
necessary after the chemical concentration in the lumen side is reduced to certain level.

An optional post-aeration may also be used. This aeration helps to suspend foulants

loosened or removed by solution.
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periodically, the valve is preferably opened brief

during the initial stage of soaking. During the whol J/AUZO%/OOOSSZ

weaalsingroperi od, | umen side can be vented for BCT/ALR006/000552
times and each tine last from5s to 10 m ns. Chem ca

di ffusion occurs until the c én1cal concentration at
| urdemoptimhak pestt mesitaane cleaningferskadumanalse ke predgfigethegoak. A

a | 1 }q:€
rul e ins Bl R bitns BRLS hich Bt Al BRe T didharecd
?nqﬁﬁﬁ@@gi@wwﬁﬁgﬁﬁ?dprgssure in the Iunen si de mhen
unen si de vent valve is opened. Duri i \ .
botTigukd shoss dacharaatic pianctbedie. She gy §BF‘$“§W£§SOY other fluid
andmﬁe\fl\eleﬁx{lﬁé 5,192}1@‘%{3 nltﬂo?{lé/ed%{oecﬁé %fglgésng SfoteQé%g i ng&ﬁég difflses through
the elienfbigiefforh 2 region o€ Higheit ccmoentmtmn élthedumemtedlowieneoneentration in
until the nmenbrane is as clean as desired, or until
ﬂmf@?;“@ﬁ the cleaning solution is consumed. The |unmen
[
gL M Pl ) DA o g s
| u nmrths figeres,P 1dis fdﬂeu&edi ptopshé PR isthd £1B pempoR3 careke substituted by a

rpatively soluti.on diff b
s acfitphsirReq wespel i Shrbirenyd S0t DRSSt By 5T, "
to §V?|sgpp‘iie§| 8couti ?SallngerBﬁ’orf rReptird. S2negsiisabipressed draindown
Fi gure shows ne , solution is introduced to

air touaseist %stcthfamﬁovve asheell|sidg erdiliesing dpyvy- §N3§§PP1F€2§|CP91PYCSSCC1 liquid

baché‘f‘H gpfo }%‘bq‘ﬁ Bﬁg%tﬁ n?iﬁ]& hsl]i%lgﬁ }ggl?%i notg Eﬂ(}ggl negp érﬁé%%rs\é"dir@cuon fo

theTREcRRG difecEbMIA VAL id the Matdrdeed2valwe dndt A62 ésagepet feed velvat AV4 is the
the shell side is not flltered ? If the solid
lovesa slell sidndrainatabe anshiVAds wipe Hiellyids 1etep §8lVet ank not

dr ap{]l@fgth% q ﬁo&thH rl:?n%u}% 1, b eleaha sSl%hoﬁ i%l déll'v&@d to the shell side.

USES hro rane pores to the shel i de
Th@l smlrmm@ tpexmlyrfﬂtado»mﬂg Chelinent Sandont el e fscblu‘sm’ms allgwed faspenetrate

conparatiy m al ong the nmenbrane nodul e. The
to@?ﬂ”ﬁ@%fia&‘rﬁl%kb‘&g%? ntinues until the chenical

Conmﬁﬁ 50 Qfé}@ 1S HARRr IRaIIBMeQANitloh B6 ihemhelTbide, AV7 and

| ume ure w th chem cal cleaning solution
AVaare bpenedmedt% ollosetl. Abe e@é‘arry onfheshell figle dreasggslowly, and some

Chﬁ?lglg soilgﬁ%égg?t%% toglges meeglrsg e under r%gsgl?ec tcffe&@@éltc@hoery stops

whiR e RERhI16%] B RssHe sﬁid:&%tihds Bawbanm 1¢wagettedherd and mid of the

renmoved by sol ution opti onal ost b
e OB aME0s BillReatp it Shererd SeBARD. IAMF ASs0 of the shell

31dle Hséﬁ% ugﬁ ‘teg ?&s%q he/ dﬁﬂhﬁ%ﬂ t?)etﬂe lu%entslﬂcfe @Mpl%gse%ir%lan be injected

to the shell side via SV2. After soaking for a predetermmed period of time, a backwash can be

performed to push the remaining chemical solution on the permeate side back to the shell
side. It is preferred that compressed air is introduced through SV3 to push the remaining
solution in the lumen back to the shell side.

In Methods 2 and 3, the cleaning agent is dosed to the lumen side. During the dosing
stage, AV9 and AV3 are both opened, and AVS5 on the shell side outlet can be either opened
ot closed (Figures 2&3). The chemical delivery stops after the permeate side is filled up with
the solution. The chemical solution then penetrates through the membrane pores. In Method

2, the penetration goes on by liquid static pressure and the chemical solution diffuses back to
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Filtration is then resunmed. Figure 3 shows a SChen?&TﬁxuzomﬂWXBSZ

of nethod 3. The lunen is filled with water or othe
wéhuiedi1emd t he cl eani ng sol ution introduced |nPOTmnHmmmm%52
| umen. The cl eani ng species diffuses through the
menbrane froma regi on of hl%?er concentration in the
the shelieitet Bhd difiasion nadn drlmn eythierson¢ratratien gradiegieas the shell side is

full Qfllglgtrp 23.1 égawgrq? t he _agllyﬁo gﬁ é@l%%%%:&gage?ékgﬁ%d ?%cgffusmn.
feed punp and P2 is the Cl P punp. P2 can be

substituted by a small solution storage vessel with
Exaoglpressed air inlet on top of the vessel. SVI

| . Pk . .
R ORI A R kg, B e i
prodd§inReINes3 Ginisdel filtaticte fodlowlel by evgan gustedrbaciSuBh. The recycle

suppl i es conpressed |iquid backwash air to push
repeﬁtSISleV%r@]etlmﬁS bqf@relmméﬁ@nwr%@l?ﬁﬁ B pores in a

v i I seSn th
[ ] SEu i EEhhOR, dEnidifbrils fohld A% Ri§ARITLAn iieadeln the
meml&ah@fésisfa\n% st lfiltesing ﬁ)r(ﬂOa’nmuv:aJ the mrd:rmemstanmmes The
shell side return valve n Met hod hown i
bstome i) et ferebier ronrese diraeds ity di not fuly
reco@? tht% I?Ich,rhb éﬁne‘%ﬁfl ’H{ ¥nd ’ﬂh% k@Ad BF tRisfahedt sidinu&Dloutiseon

SO Utl nlsa to penetratetothe
Mamemamt deami Was pmfwanedl'M:furthduWéhWH%’mﬂ? ssesipipgeg gnd therefore

betiGCpNys (e BORRERES PRV o sbfer! Worl 1 HepiBied i Figtfe 4, The
efﬁél@ﬁg’t ofSh&iBteh R8s ddfdivs: and some chemi cal

Ion penetrates to the |unmen side under pressure.
The chem cal delivery stops when the solution |evel on

theZ! ﬁg!ﬁ .Side {lﬁa@gfkb_e_tglﬁ\gen the | ower potted head
an L3 ) nbrane lunen is filled up
with chem cal solution. If the pressure on the shel
side is not high enough t push the solution to the

| unfhers Reis %ﬁﬁﬂ@%@@é&’}ﬁl e‘i: laste q’i’j“@%‘tc H% o the

shel | si r 159 bl 8h BERASHBINIHAREL clean
peri od og s%&%mﬁ%%%1ﬁ£%§ gg% be perforned to push

t he renameﬂgmﬁhﬂmeaﬁ@ﬂhmmeumﬂnamﬁEMQC@ébWEate si de

back to the sh

' f
conpiauSsbhcarsns e TIABEL St R BGh " CUS P e, vhere

r e nﬁi(ﬂj N @oﬁ@éﬁbhﬁrbléaﬁlrfghﬁethmﬂhk%ﬁélk sitl@ full tyefilkddedtl cleamng solution,
side. In hods 2 and 3, the cl|eanin agent i s dose

to M@+ Mmlnodsl described ahege.t shell gigsiinpprially Cla@fgil%g solut1on
AV3 d d AV
c anl\/greze— R&ﬁﬂ?‘f) % ggsﬁglae aboye W VRt Oﬂ&fk?gﬁ?{gﬁhéd&%dd&ea%é &lution fills

perffRar8 S, dellvery stops after the perneate side is
filled u
MC3 - FI)\/Iethod 3 described above without shell side drain and cleaning solution fills

permeate side.

Figure 6 illustrates the relative chemical solution consumption compared to the

conventional method.
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the solution. The chem cal solution then penetrateg-r/A12006/000552

t hrough the nenbrane pores. In Method 2, the
woemstinemd? on goes on by liquid static pressurePandaiRins/000552
chem cal solution diffuses back tothe shell side. The
diffusion is only driven by {He concentrati on gr adi ent
as the shell side is full (Figure 3). Again a backwash
THE CIDA EVIS BIFINING THID ENVENTEIO N ARE AS POLLOWSE-
di f fusi on. Exanple A six-nodule Mentor CMF-L pil ot was
used for the conparative tests. The filtration process
i nvol ves 30 mnutes filtration followed by a gas
1. PUSDERRRG R Ring Hifbrb QoMM Reri AROAb &S iR gl ftddBide and a
before mai ntenance clean is carried out. As shown in
perthtegeiside dncludieg therstepand foul ing rate is judged by an
. . increasg i.n the.nmenbrane resist i I .
intryEir Fh BT B RANGP Bhe T B DEeld Sl bf 4 iffloRthe;
alloRAGK R LakRD agé\ﬁtttb abitictiBebemeito siderifiticanembenk Sorempredetermined
However, the backwash did not fully recover the
timerarbecntast eporeseafihe Mepbiwg t he trend of resistance
continues to rise. Mintenance clean was perforned to
further reduce the nenbrane's resistance and therefore )
2. betA efeth@taésrdiidie daEnbr ahe'es the clersibg bient comagis ther permeate side
trend is depicted in Figure 4. The efficiency of
undgpstatieHgpREc-cl ean is defined as: MCEfficiency (Ri -
RM R1- Rn) Wiere RO is Resistance straight after the
| ast chem cal clean Rl is Resistance straight after
3. t heAlmahobafdvasiy Hpéronepotginatie nenbeans| hazingrpfepd side and a
Resi st anc gftel;ﬁtheﬁgy evi ous nai nt enance cl ean Figure
permedlf e IPHBAURE MR RS Ee cl ean efficiency with
intrgﬂ{lc{i]ﬁ%g@lhid@n@ﬁﬁﬁg AWML aYbiP to tHedBakslté oNameaibeatet ng
method wth shell "side fully filled of cleaning,
apréyihg bitensmévabrane presswweltolfosresbe flBidFoatsnag therreaning agent from the
is. partially filled.qf c¢leaning solution, M2 - Method
ﬁwésﬁ@§%ﬁFﬂg gﬁgygeﬁfﬁﬁlgﬁgﬁ?hgide drai ned and cl eani ng _
allfhp ihOdlednind SocRelorRatet i gexmduiaide dthbomtnirawsior a pedetermined
above without shell side drain and cl eaning sol ution
timpiahd sopfeettherperes phibe MEmRIARe- 6 i | | ustrates the relative
chem cal solution consunption conpared to the
conventional method. THE CLAI M5 DEFI NI NG THE | NVENTI ON
4. AREAASeHOH b&d8Eding 1o claint®tieckimfhedtapsmembraae posseurs is a small

.%?I yneric nmenbrane having a feed side and a perneate
difterepdial BEEPYWS-ng t he steps of

3. A method of cleaning a porous polymeric membrane having a feed side and a
permeate side including the steps of:

providing a feed side fluid in contact with the feed side of the membrane;

introducing a fluid containing a cleaning agent to the permeate side of a membrane;

allowing the cleaning agent to contact the permeate side of the mémbrane for a predetermined

time to contact the pores of the membrane and diffuse into the feed side fluid.

6. A method according to claim 5 wherein a concentration gradient between the feed side
fluid and the lumen side fluid containing the cleaning agent causes cleaning agent to diffuse

into the feed side fluid.
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introducing a fluid containing a cleaning agent to

perneate side of a nenbrane; allow ng the cleani nngtﬁAUZO%/OOOSSZ

weagemst11§17cont act the perneate side of the nenbcan®2606r000552
a predetermned tine and contact the pores of the
menbrane. 2. A nethod accordlﬁg to claim1 wherein the

cl eani ng agent contacts the perneate side under static
pressure.

7. e %P‘lgﬂ@dﬁﬁwrﬂ’é‘ngo F@ga%fwcgggﬁﬁaenﬁeg 1?1%{361 eisg&lvéﬂﬁ%bﬁcentratlon of
ckmhﬂ%lgghqgnpm@h§hgp§d@ﬂu@1ntrodu0|ng a fluid containing
aning agent to the feed side of a nenbrane;
appl ying a transnenbrane pressure to force the fluid
cont ai cleanln 3
5. ¢ s peieddetordirgeS 3PV Pl SAET bkl ftfind Rfhef LR thestep of
app@ﬁr%;ﬁbﬁﬁreﬂﬂ&ﬂé fltid eanideg a tlenipg agaEmtoa the phmmﬁtetshb to dislodge,
rane for a predetern1ne ti me_and contact the
whepeprssensf dissobvedean vagissolved seliddiomy the1peBPERREEY ¢l ai m
3 wherein the transnenbrane pressure is a snal
differential pressure. 5. A nethod of cleaning a
9. porAmusting acueidin: toridina evhiesin thy paessereds sprdisdame palsed fashion.
perneate side including the steps of: providing a feed
side fluid in contact with the feed side of the
10. ne@%l‘?e@l’?od %&de‘ﬁ%'é@m@ b4 @Wﬁe&ﬁf‘t‘h@ infHnftgai Kdsedbubbig pomt and
to the perneate side of a nenbrane; allow ng %
presshman by gvaygd rbmpresswiainaita prhssuysatoisre then dlee I@Pmbf?@e s bubble
menbrane for a predetermned tinme to contact the pores
Poiglf the menbrane and diffuse into the feed side fl uid.
6. A nethod according to claimb5 wherein a
concentration gradient between the feed side %£UId and
11.t heAlnethod sicaaditg o ahyosa o ihe meceding Jdamsirersdedang backwash.
causes cleaning agent to diffuse into the feed side
fluid.7. A nethod according to claim®6 wherein the
12.f eefl rsdtHed fddaiding B dngwek of theopacditty dsinmfolddwed eambagkwash prior
agent than the Iunen side fluid. 8. A nethod according
to the regapmeseeentioh &lEiO8edi ng cl ai ms further including
the step of applying pressure to the fluid containing
a cleaning agent on the perneate side to dislodge,
13.whenan@hed ecdordin ssatywen ofiiee practidieantleise repated cHRkes.
the nmenbrane pores. 9. A nethod according to claim8
wherein the pressure is applied in a pul sed fashion.

14 10. /'}nQEﬁB@l Q@co@&iﬁé’ E@éﬂ&%ﬂe%f%@;bt@b&h@g’ cl@invhek@tin thdiporous polymeric
rane as a bubbl é point and
membrane is part of a pressunzed membrane filtration or immersed membrane filtration

system.

15. A method according to any one of the preceding claims wherein the membrane is

selected from a microfiltration, ultrafiltration or nanofiltration membrane.

16. A method according to any one of the preceding claims wherein the membrane is a

capillary or flatsheet membrane.

17. A method acéording to any one of the preceding claims wherein the membranes are
hollow fibre membranes, having a lumen side (permeate side) and a module or shell side (feed

side).
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pressure is by way of conpressed air at a pressure not

nore than the nembrane's bubble point. 11. A met hod PCT/AU2006/000552

weacoewridé?y to any one of the precedi ng clai ns pceaeded/ 000552
by a backwash. 12. A nethod aﬁgording to any one of
the preceding clains foll owed by a backwash prior to
the recommencenent of filtration. 13. A nethod
acc rd|
tﬂgd ta(%&)%l%\g %‘@ﬁlg% 1 ngglgl‘r% dr?& gﬂ%ﬁﬁ%gﬁ I%IEEEN fg?ﬁ?ﬁ%ﬁgmmas are
ho@keﬁﬁﬂkngnc&ﬂemsuum@re|n t he porous pol yneric nenbrane
is part of a pressurized nenbrane filtration or
i mrersed nenbrane filtration system 15. A net hod
19¢ ac ¢ %r Ak n@gd 5900?&1}{% ?craaﬁﬁ 18 Pﬁe&'ﬁ?& Bf e TReMBIBA& 19 arranged in
rane 1s ected froma [tration,
ahgﬂeﬂrbmhdlen rcmasatmg aqlurnbityaffilihemspaoes mmdbﬂwrimllo%ﬁbrﬁs and a contiguous
nmet hod accor 10 an t he precedi cl ai
e e N e ey hery i B arranged so
thartrﬁ[f&rea FRid éc%umﬁléﬂ@sttﬁ&gmaﬁﬁ% PAs98d F8many pRIRAitP bf Iuliiféns into a
precedi ng clainms wherein the nenbranes are hollo
combineé filteatlonastrean. havi ng a | unen si de (perneate si de)
and a nodul e or shell side (feed side).18. A nethod
according to claim17 wherein a plurality of hollow
20f | bemeBR MacREina ke akyostRest théisic8alite clatid whétetnstheguid is water.
19. A nmethod according to cl al m 18 wherein a plurality
of the nmenbranes is arranged in aligned bundles,
Cr e?\ egxo a@éolﬂai%% I ¥1a81f1 1bl6g§5] vﬁlg?e?lﬁﬁle'fﬂﬁd g&t&lﬁﬁﬁ%ﬁl&éﬁ%g agent is
a contig Space on outer or s
mtﬁddih&ed)fo th@ﬁmlmmb loﬁvhefse lm‘lRﬁN fibet mérebies. t he | unmens are
arranged so that filtered fluid accunul ates therein
and is passed fromthe plurality of lunens into a
22C0My Hl%ﬂlop ak% Jr@inb 98 ¢ frﬁ?@%}' 26 WhefoilBIeTRAD 8&ASHh AN 1EMing agent is
any one o e p ece Ing claims wherein the fluidis
intvatueed toxhd shell sidet ¢fdble memdratieng to claim 19 or 20
wherein the fluid containing a cleaning agent is
i ntroduced to the |unens of these hollow fibre

23MeMy ARAEBA 2@eordiDe MBLRAA 226AREEHH Mt fid @blﬂaﬂﬁhﬂg% flearnd agent is
wherein the f |UI§ containing a cleanin

en
introtuceditoctbe shadl sidreofghemendirans byfpartiadlyrisl awesheliz gide af the module

ccor |laim 22 wherein the fluid
beg)gﬁpeoﬁnﬁ Spggtg‘?gﬁ%ﬂhgu%lﬁ%%t is introduced to the shell

side of the nmenbrane by partially filling the shel
side of the nodul e

24. A method according to any one of the preceding clams wherein the fluid containing

the diffusible cleaning agent is retained in the membrane permeate side without applied

pressure.

25. A method according to any one of clams 1 to 23 wherein the fluid containing the
diffusible cleaning agent is retained in the membrane permeate side with pressure

approximately equal to the static head pressure.

26. A method according to any one of the preceding claims wherein the cleaning solution

is any conventional cleaning solution.
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bef ore being transported into the lunens. 24 . A
nmet hod according to any one of the preceding cIansPCT%NUZOWmeBSZ
woheraiérot he fluid containing the diffusible ckPeanitage/000552
agent is retained in the nenbrane perneate side
wi t hout applied pressure. 25.16A net hod according to
27. anyA enethodfaccoming th claim236 wheneli the cleaninp gplgtion it agidi¢.fhgsic or
the diffusible cleaning agent is retained in the
DE€UH#NDbr ane perneate side with pressure approximately
equal to the static head pressure. 26. A nethod
according to any one of the,Preceding clains wherein, .
28. t heA ahatlzn avgomsia oickeimi 26 and/ wherethe sleaning selyfpm g oxidative or
solution.27. A nethod according to claim26 wherein ,
redyqli¥ec| eani ng sol ution is acidic, basic or neutral. 28.
A nmet hod according to claim26 or 27 wherein the
cl eaning solution is oxidative or reductive ég..A .
29. et Aoeethastancaiding lognz epe ghelains 29 1929 Wbgeindhodeging agent is
. the cleaning agent is inorganic or organic. 30. A
]noﬁ%?W6E°§¥%ggding to claim 26 wherein the cleaning
agent includes dissolved hal ogens, such as chlori ne.

31. A nethod di | aj m 26, wh in.th )
30,01 SATPSTEOEEATTE IR CNReTIIG SENnE e fptdudes dissofved
hﬂ§§5§$9wﬁgf9ﬂgﬁﬂ9 to claim26 wherein the cleaning

en u

I'nNc es a chelating agents. 33. A nethod
according to claim32 wherein the chelating agent is

Ptri | d . o .3 hod ording -
3ot Ay sorens SREl 29 Ao st S ARy R besed

]ﬁagaﬁ&cleaning sol uti on.

32. A method according to claim 26 wherein the cleaning agent includes a chelating

agents.
33, A method according to claim 32 wherein the chelating agent is citric acid or EDTA.

34. A method according to any one of claims 26 to 33 wherein a surfactant is added to the

cleaning solution.




