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systens using porous hollow fibre nenppanes. The invention W
described with respect to its application to a nenbrane bi oreactor (MR)
process, however, it will be appreciated that the inventionis not limted

to such an application and may be equally useful in other pro I
hol | ow fi br @M iaedderobrahbdrangemerthe term "porous™ is int eiﬁﬁﬂmwm,ﬂ““mm"
include to "perneabl e nenbranes. BACKGROUND ART Any di scussi

prior art throughout the specification should in no way be consi déP¥d*as an
~adm ssion that such prior art is widely known or forms part of common
general knomieedgeriTHE me/ENBOA. 15 The nenbrane bi oreactor process is used
for the treatnment of various waste waters. Wthin this process the

‘filtration nodul ghe@reeni iNvarBibh afbtewitd Meafiflahd hitrglich SysteLianedre
concentration of mxed |iquor that is developed in the process. Therefore

it has begenpi@umgry t@aduch@?stéﬂnlshgihﬁrﬁé%ﬂs%dﬂ@\% ke nBebeared potential of
solids fouling due to 20 the thick nature of the material it is filtering.

The menbrane reagh@invBhiRGESE bk VB Gel YvithSBSp e fRlkd AfhlisRbhab ath&@Brahbauor
flowin and around the filter nodules to scrub the fibres and create fluid

transfer ar g@%cid?%éh@ﬁﬁie;ﬂﬂh@w@@@r i 8 EgsbcigfeanRatucd RlesRhiiglaof oul i ng.

It is the noverrent of the fibres reflative to the flow of m xed |iquor

W thin the fmgt @ M aArPEtibNEnd HRKas ddiRlly 48N bHed B8 Mdsdsingoul | ng.
When solids fouling does occur within a nodule it typically starts from

ei ther of ifkSIoQfhre nfmsRasdLortied ke, Mehes@lhmdgorbast it e Y t8iRWJEr om t he ends
towards the centre of

10 “permeable” membranes.
BACKGROUND ART
Any discussion of the prior art throughout the specification should in no way be
considered as an admission that such prior art is widely known or forms part of
common general knowledge in the field.

15
The membrane bioreactor process is used for the treatment of various waste

waters. Within this process the filtration module comes in contact with and filters a
thickened concentration of mixed liquor that is developed in the process. Therefore it
has been found that the filter module has an increased potential of solids fouling due to
20 the thick nature of the material 1t is filtering.
The membrane reactor process typically uses aeration and/or mixed liquor flow
in and around the filter modules to scrub the fibres and create fluid transfer around the
fibres This has the effect of reducing solids fouling. Itis the movement of the fibres

relative to the flow of mixed liquor within the module and around the fibres that
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minimises solids fouling.
When solids fouling does occur within a module it typically starts from either of

its ends. Once started, the solids fouling may grow from the ends towards the centre of



. WO U2/ 3-4373 _7_ PCT/ AUUl/ U13~0 t he nodul e and nmay cause the nodule to
becone i noperable. There are a nunber of nechanisns that influence this,
Two of these are described below The first nmechanismis created t he
nature of WH&EYMBdd e construction. As shown in the exanpl e ®f/4HY Gﬁ@@ 1, 2a
and 2b, at each end of the nodule 5, the fibre E5 is held by the materi al
7 it is potted into and hence is restrictéd in novenent. As there is no or
limted novenent of fibre 6 in this area, fluid transfer is poor. As shown

in Figure 3inhd fedilelng rfay Gussaid gobolesbakeorhoiepemnle. Stdréareta hiv@aberaty
becone caught between the fibres 6 and hence they beconme trapped and begin

the foulingndpersms tHatenfkehtLtHid. Vewd bapRed afoliddabad bdlbivs point are still
quite soft and well hydrated. 1o The second mechanismthat also works to

cause sol ids foulmh@qrétsnédhgméml IE%?édtéWbek%Cr%‘i&e'df%@ ﬁaodJB%oﬁgt@@%@ RS
filtration sucks the liquid out of the m xed lIiquor through the fibre

nenbrane 6 apdws HIHE2xbMBIBr rbd GUSS ah @20 SR @EBn BRI 6KBE-mAlUids 1€ fibre 6
effective gas scrubbing and fibre novenment, the renmining solids are

conti nuousl ys raxq %Wm@%‘ﬁaﬁ? It 4 edlreRagts dn'altr%nt:@?s @Qirn%te@u%%vleh@h‘tor A@”{%rémved

away fromthe nenbrane surface by effective fluid transfer around the

menbranes 6 . bﬁnmaa' rﬂsvén%er%hr.@eé%im%fsaar&@rmfdn?atdsma iOpoealsh8Rn nd/ or

m xed liquor flow within the process during filtration, mxing does not

occur, S0l i @5\aE 8. RbFEARUSST BBLRE RENPARSIAL hEFRoy bBobhl Bakppe, the

m xed |iquor tlose to the nenbrane tinue to thicken as ter is

20 sucked M dd nArBIROYUARACS iR i v BN DA RIS RS,

nenbranes/flbres , in co inati'on wth her Iar

will cause spbidpediodty &aot&hr:l?gt U‘%bﬂuﬁt e sh?ﬁlﬁfe)edﬁttaﬁdhﬁel ot 4. the /

nodul es 5, both rrechanl ms occur. ere 1s m Xxi ng and fibre
novemnent,, whi ch encourages solids entrapment, and conbined with 25 the
filtrati on process, dehydrates the m xed liquor that is trapped between the
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east aneli orate one or re of 't I sa es 0] prior art

described aBovg, Qim@hnhE8hnB QYL A HEPRxEM RS 1 EdbnfE thicker. With the

effective gas scrubbing and fibre movement, the remaining solids are continuously
15 mixed and diluted back into the bulk mixed liquor and moved away from the membrane
surface by effective fluid transfer around the membranes 6. This mixing is achieved by
a combination of aeration and/or mixed liquor flow within the process. If during
filtration, mixing does not occur, solids are not removed from the membrane surface. In
this case, the mixed liquor close to the membrane 6 will continue to thicken as water is
20 sucked from it. A dehydrated sludge will begin to form around the membranes/fibres 6,
and in combination with other similar fouled fibres, will cause solids fouling to the
module 5.
Hence, at the ends of the modules 5, both mechanisms occur. There is limited
mixing and fibre movement, which encourages solids entrapment, and combined with
25 the filtration process, dehydrates the mixed hiquor that is trapped between the fibres 6.
A thick sludge then forms around the fibres 6 leaving them bound together by a

dehydrated sludge



- useful alternative s According to a first aspect, the present invention
provides a nmethod of reducing solids fouling between porous menbranes in a

menbr ane g‘;d {/f_‘;"; on system of the type having a plurality ptt:prxggg‘gﬁgdas

nount ed, eas at one end, to a header and operable to W w-per neat e
from rrul ti conponent liquid subst rate in V\:hl ch said porous nenbranes are
i mersed, the method including rendering3a portion of one or- to nore of the
nenbranes adj acent the header, inoperative. For preference, the nenbranes
are render eﬂlsmmﬁﬂ%EiQFeTmﬁlrs‘éﬁNim:g\lthe menbrane pores in the portion of
t he nenbranes adj acent the header. Preferably, said porous nenbranes are
hol | ow fi bre nmenbrapesenthoenfich tdeds iproetreoerae at lehst drodliooate fonbre soexbiend
*bet ween spaced opposed headers Preferably, the portion of the 15 nenbranes

render ed i nppeiiadivatagst#ReSpdarareddpcated efdviene dt Riast grodee tiopadibenth a
interface between the header and the nenbranes. The invention includes in
‘anot her aspeful sdefrbhtg ati on system nodi fied in accordance with the nmethod
of the first aspect. BRI EF DESCRI PTI ON OF DRAW NGS 20 A preferred

enbodi ment of t hecdoryedid PLirsvhddechane B sERSEVdNEEE prdiidcsymethodxamugingn! v,
with reference to the acconpanying drawi ngs in which: Figure 1 shows a

schemati c sidigs & BNG@bEQReRborUEYREBBIanBS | PiehithiR: MRatUnaheMEUhE e Whi ch
the present invention is applicable; Figures 2a and 2b show an enl ar ged

side and plgving £plurdi8sReEdrhy8h¥s fouhh@l, 20esdtEbesler@db ameabietiraure 1;
Figure 3 shows an enl arged schematic side elevation view of the base of the

modul e of Fp é@elowltrhdmbeﬁm@ae%hn H@nﬂ‘c@Mbbﬁm iGnE sub<ae2 PR shid
PCT/ AU01/ 013~1) -4 Figure 4 shows a simlar viewto Figure 1 with the

menbr anes nRgbiid ﬁ\@n%?é}%"s%'réﬂgnﬁersblﬂethbﬂw\{&ﬁéd @eludﬂg%e?ﬁb AN SPfoFERENBRIRED
EMBODI MENT Referring to Figure 4) this enbodi nent of the invention seeks to

reduce @§ Smgld Wtﬂ@h%ﬂﬂﬁﬁwe%eﬁﬁﬁgemﬁ@ﬁéﬁo%mmcﬁ;ielrétfv@t' on, fromeffecting the
ends of the nodules 5 by formng a |imted non-operative fibre portion 10.

Figure 4 illustrps@sefoh®cPOhtinind@nes afdh@ndd bl %o%era"c\fﬂé 6D sksirgande nodi fi ed
so filtration does not occur. This portion 10 has limted mxing, fibre
nmoverment  andefibiid doredisfied p@EigN BEiHeNRehbRNES afjacdMMGEhEMer. Preferably,
said porous membranes are hollow fibore membranes. For further preference, the
hollow fibres extend between spaced opposed headers Preferably, the partion of the
membranes rendered inoperative extends for a predetermined distance from the
interface between the header and the membranes.
The invention includes in another aspect, a filtration system modified in
accordance with the method of the first aspect.
BRIEF DESCRIPTION OF DRAWINGS
20 A preferred embodiment 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 side elevation of a typical hollow fibre membrane
module to which the present invention is applicable;
Figures 2a and 2b show an enlarged side and plan view, respectively of the
25  crcled region of Figure 1;

Figure 3 shows an enlarged schematic side elevation view of the base of the

module of Figure 1 illustrating solds fouling, and



nmodi fying the.fibres 6 mthis portion 10 so they do not filter) the two
mechani snms 10 descri bed above are not able to work in unison to forma
dehydrat ed sl udge around the fibres 6. This serves to prev | i.ng
bet ween tH@)WVH?@s 6 and eventual reduction in efficiency EE%@@@ggﬂP ration
process. It will be appreciated that further enbodi nents and
exenplificatians of the invention are poskible, w thout departing fromthe
spirit or scope of the invention 15 descri bed. WO 0213. 1373 -5 CLAI Ms:
PCTI AUD11013s0 1FAumetkbowod sngthneichgtofagurdd vithuthie mgerblerenes mopiderdus
menbranes in a nmenbrane filtration systemof the type having a plurality of
menbr anes madedreidg tathel imasitiomt one end, to a header and operable to

wi t hdraw permeate frommulticonponent liquid 5 substrate in which said

por ous MenbDEISCRIRTEON OFEPREEERRAR FMBDOMMERNT! udi ng rendering a portion of
one or nore of the nenbranes, adjacent the header, inoperative. 2. A nethod
according to cl areferindeyBhetd) esemBOARES! 8f BelitRASSEted3apesRick W by

seal ing the nenbrane pores in the portion of the nenbrane adjacent the

header. 30 ZimifaiehBedcAHcRE Hang, Qitedtdh Mrdm @Ffe6ir the 2nib ef Bk Pnddildd PBy ti on
of the menbranes rendered inoperative extends for a predeterm ned di stance

from the i niRriRCLIMREYBSNoAdISIRERIE hopRf TOhEiJRERIRREated. thépsBbAAE of
according to claim1 wherein said porous nenbranes are hollow fibre

menbranes ewemgi BIwhRh LB heSREGRE SPRREESh ARAARI Scclkd This porfiBHTRS AAE

filtration systemof the type having a plurality of nenbranes nounted, at

least at ongmeadmilify dioheR8RImEN AnaRRIARARidr ArdidE AvtRed. MBaicR Hyr om
mul ti conponent |iquid substrate in which said porous menbranes are

i Mmersed, WaRkBiRg hePRirkd Ot Bifs RGP0 BRERY R diaisre e aBesechadisagent the (
header, is renderéed inoperative. 20 6. A nménbrane filtration system

accordi ng t QesdrBedaBoV18EeINabiBe; WBAPHAM RS &Sl AdEMRIrARE 5luage BfounB8he
menbrane adj acent the header are sealed to render them i noperative. A

menbrane fi figfall Olmissye%&%aﬁ@\%n@bueggﬁ@ beh@leM tBe Abret 6P &ethiRl Ridhchs id
portion of the menbranes rendered i nopérative extends for a predeterm ned
di stance 25:fi-RRLY BEmbHliehibAprRREL ween the header and the menbranes, 8. A
menbrane filtration systemaccording to claim5 wherein said porous

Eggtd);?;‘es are holipye bhRkgaBRMRAGIES. et Iathats RRY WREADFRAEGE QRROSed

invention are possible, without departing from the spirit or scope of the invention

15 described.



- WO 1>2/3-t1373 -6 .PCT/ AUl ) 1/ U13S0 9. A nmenbrane filtration system
substantially as herein described with reference to any one of the
errbodl ments of the invention illustrated in the acconpanyi
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the header.

10 3. A method according to claim 1 or claim 2 wherein said portion of the
membranes rendered inoperative extends for a predetermined distance from the
interface between the header and the membrane.

4. A method according to claim 1 wherein said porous membranes are hollow fibre
membranes extending between spaced opposed headers.

15 5. -A membrane filtration system of the type having a plurality of membranes
mounted, at least at one end, to a header and operable to withdraw permeate from
multicomponent liquid substrate in which said porous membranes are immersed,
wherein a portion of one or more of the membranes, adjacent the header, is rendered
inoperative.

20 6. A membrane filtration system according to claim 5 wherein the membrane pores
in the portion of the membrane adjacent the header are sealed to render them
inoperative.

7. A membrane filtration system according to claim 5 or claim & wherein said
portion of the membranes rendered inoperative extends for a predetermined distance

from the interface between the header and the membranes.
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8. A membrane filtration system according to claim 5 wherein said porous

membranes are hollow fibore membranes extending between spaced opposed headers.
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