TI TLE: REDUCTI ON OF BACKWASH LI QUI D WASTE TECHNI CAL
FI ELD The present invention relates to nenbrane

wo pdoboadsion systens and, nore particul arly, toP€hau2005/001356
reduction of liquid waste produced during backwashi ng
of such systens. BACKGROUND OF THE I NVENTION In a
menbrane filtration operation, periodically cleaning

fl*ﬁEE"‘ﬁ%g@j@;enBN CB*A@KWA@H%JE@P"W%%ﬂfheSSG”“a' to

nger rane eration out the need
cl eani ng stage. However, during each

-@étﬁﬁgggﬁqaggbrtain anount of liquid waste is

produced, which reduces the feed |iquid recovery and

i ncrieseresenbinvertian @hitas 40 srempbeane liltaliorsysters and, more

backwash waste. For a custoner plant, especially where

pankdcldamy, thdkse redystion MﬁQUHMa$teqﬂpdu¢mj fewnp backwashing of

is an inportant plant performance factor. D SCLOSURE
5 sdchBybtd®/ENTI ON According to one aspect of the

present invention there is provided a nethod of

_ q ; i sing:
g(q\g;k@“R@gr\ﬁpblpdﬁqér”qm-hwl suspensi on conpri sing

providing a pressure ferential across the walls

cus AL BRERan it ﬁ@ﬁ? '5?@5%%%“%@@%1%5 e’ diftane by
IBRDRESH5 PRl aRiha FRRBa o edRcbloRRar SlFGraipRe Speration fime

filtration through the nenbrane walls wherein; (a)
vgthast dhe pped W@r@chmem@@b@lﬁgnmg gagee Slawpvsticiiringeagh | s
of the

10 backwash, a certain amount of liquid waste is produced, which reduces the feed

liquid recovery and increases the requirements on post ireatment of backwash
waste. For a customer plant, especially where customer has to purchase the
feed, the feed recovery is an important plant performance factor.
DISCLOSURE OF THE INVENTION

15 According to one aspect of the present invention there is provided a
method of filtering solids from a liquid suspension comprising:

(i) providing a pressure differential across the walls of permeable,
hollow membranes immersed in the liquid suspension contained in a vessel,
said liquid suspension being applied to the outer surface of the porous hollow

20 membranes to induce and sustain filtration through the membrane walls
wherein:

(a) some of the liquid suspension passes through the walls of the

membranes to be drawn off as permeate from the hollow

membrane lumens, and
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menbranes to be drawn off as perneate fromthe hol |l ow
menbr ane | unmens, and(b) at | east sonme of the solids

wae@eadsad ned on or in the holl ow nenbranes orPCT/AU2005/001356

ot herwi se as suspended solids within the liquid
surroundi ng the nmenbranes, (k2) suspending the flow of
the liquid suspension to said vessel; (iii) reducing

the @)l uneatdbadt smslopthenailils e Weldet S48 i R ilow
(iv) suspending the filtration process; (v) cleaning

the ”E”br%%ﬁxdgéﬁnéjéé Qﬂ%hﬂ%eaés r@?}%ﬂndﬁ@%h@é F{]/tﬁfh the liquid

solids retain on or

renmovi ng the | cont ai.ni ng di sl odged solids from
sai d vessé rls?‘{{gji'?% ’&‘fg%ani ng step includes

backwfa\shi ng t he rrenbranes For further preference, the
cl edfi RyseEadingribe fawofdhe linvidsuspensioniosnid vessekces

w th gas bubbl es. For preference, the volunme of |iquid
sus d@gse@mmg tié Molume ofdisndd suspersinr eithinysaio vesselj ng
wi t hdrawal of the perneate fromthe nmenbranes while

t he (i)®ewspéndinguhd fifttipansbessd;0 the vessel is
suspended. Preferably, the continuing wthdrawal of

per NpRERaRirRPtheNAEMBRM AR wswgwg%apre%ﬁy&ﬁew ﬂgé‘gohds

I'i quid suspension to assist the provision o

RESSSY bR JHif hisd t he menbrane walls. The

gas pressure nmay be app$| ed by feeding aerating or

M o AT Sl

[i q d_su [ I n anot her aspect, the vol une of

liq f& %EB( H&q elganingsiep (ncludas wwt?@hﬁrww@emembranes For

reversing the liquid suspension flowinto the vessel.
fpﬁaerépmryenceh@&mameg step includes scouring the membrane surfaces
with gas bubbles. For preference, the volume of liquid suspension within the
vessel is reduced by continuing withdrawal of the permeate from the
membranes while the flow of liquid suspension to the vessel is suspended.
Preferably, the continuing withdrawal of permeate step includes applying gas
pressure to the liquid suspension to assist the provision of said pressure
differential across the membrane walls. The gas pressure may be applied by
feeding aerating or scouring gas bubbles into the liquid suspension or by
applying a separate source of gas pressure to the liquid suspension. In another
aspect, the volume of liquid suspension in the vessel may be reduced by
reversing the liquid suspension flow into the vessel. Preferably, the volume of
liquid within the vessel is reduced to a predetermined level. For preference, the

predetermined level is sufficient such that the membranes remain immersed in

the liquid suspension during scouring and liquid backwash.
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liquid within the vessel is reduced to a predetermnm ned
| evel . For preference, the predeterm ned level is

w@ adobiozisent such that the nmenbranes remai n i MRCEFAT2008/001356

the 1iquid suspension during scouring and liquid
backwash. Accordi ng to anot her3aspect of the present
invention there is provided a filtration systemfor

I eV RediRg b BhotHtBspelt Gthe JresshtSHVRIOH 1Bre is provided a
conprising” (i) a vessel for containing said |liquid

g SRS o0 Reroblib 93 fiek 5 JBLEH oSk YhePoh Bt Blmprising
plurality of perneable,. hollqw menbranes within the

Vesdll (14 yeTRELI fuaiping. s figud ThrdsUgpansion:
differential across walls of said nenbranes such that
sondiibf t HEeangfardrovidisena fley qfdiswissfeerrsisprnsion tadhe yessel;
of the nmenbranes to be drawn of f as perneate while at

| eadii) sonmea pluralitg of perrdeablegholdvaimerdb@ameswithin thevessel;

hol | ow nenbranes or otherw se as suspended solids

W t iv) t hembhAg fet roviimga bResSuRE dRITEN ) @& rodsvvalainsaid
for withdrawi ng perneate fromthe nmenbranes; (Vi)

means for j b Qi %5% ' '

t he vessel@sw%&négﬁ]sﬁgég%ﬁfghé?ﬁg@t e w?%'te é‘?éalaméaslgs

cl cani ng. A PAFRE A Hpmhiatlcs b T Bk 8 pe pgymeate
the retained so].ids fromtf e nenpranes; .(ix) neans for
removi ng tHalg fleAg! SYRE S H?‘?@O't "§dr3t9dée(i' PBrﬂrt"Plg‘e hollow
vessel . The nethods of inproving the feed _recc_)v_er%/ by .
pre-filtermambiangs peelesyvige as suspended solids within the liquid

surrounding the membranes,
(v) means for withdrawing permeate from the membranes;
(vi) means for reducing the volume of liquid suspension in the vessel;
(vii) means for suspending the withdrawal of permeate from the
membranes;
(viii)  means for cleaning the membranes by dislodging at least some of
the retained solids from the membranes;
(i) means for removing the liquid containing the solids from the
vessel.
The methods of improving the feed recovery by pre-filtering down feed side
feed water are described in relation to a pressurized membrane filtration system.
These methods use the aeration gas or the process gas to push the feed
liquid through the membranes to produce the filtrate product and to reduce the
liquid volume within the feed side of the vessel before the backwash process

begins. Alternatively in some systems, the feed pump can be automatically
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feed water are described in relation to a pressurized
menbrane filtration system These nethods use the

Ww@eraleem gas or the process gas to push the fRPEAU2005/001356

liquid through the menbranes to produce the filtrate
product and to reduce the liggid volume within the
feed side of the vessel before the backwash process

r@@%%&%d atﬁ‘ltpbﬁ‘bﬂﬁtd l]?dtbbni 18 [ﬁﬂ’ﬁﬁg%@& Sidfli 'ﬂflefv@?@o@H.”@yousing

caln onaticallyredirected to performa suction ]E
q‘ﬁ%eéfet‘"ﬁﬁz %@eﬁgﬁéﬁdaﬁ%%igﬁ Sy §@30|&W8dgc$¥ aﬁﬁ'a‘@%g%%ﬁ@%d the
1R GO GIUPOBRED CESIRPIOTN GeThHE. DRAW NGS.
Preferred enbodi nents of the invention will now be

BRI DESECRIRTIQRVOL TR AHRAWINMS, with reference to

i he iy . . LS .
schdrr L FpLBdr A RY o e IRhp Wi Bl Bt adsdbBG o wrpy of
nodul e according to one _enbodi nent .of the present

RRTERNE B, WEBISBOS RO e ACSteiInG i abE o Baf
view of a nmenbrane filtration nodule according to a_
secdriduenbslipwe arschemaiis side slavatipnwiavw pba;memgane titration
shows a schematic side elevation view of a nenbrane
rhodtleadcordimg thubre aodmdiinegt obthe present ievdrddiment  of

the present invention; Figure 4 shows a schematic side

el e\Rgie2 Shews afscheffRitiy side efdviatioa tvied oNa Gué@brane filtration
according to nodification of the enbodi nent shown in

rﬁb@%@%c@brdﬂ\@ﬁd § s%cﬁﬁ@%n%c?@%ﬁ?oﬁhef;ﬁég?ﬁﬁﬁ9é/r‘?cfdh; VS

fee ow Wi'th and w thout [trate l'ev bel ng
recdidry THos Bitkhehg tte Rlof BH ok snSiBiane fpion
rr%/gﬂgla'\é%’arrrd?ng to a third embodiment of the present invention;
Figure 4 shows a schematic side elevation view of a membrane filtration
module according to modification of the embodiment shown in Figure 3;
Figure 5 shows a graph of feed recovery vs feed flow with and without
filtrate level being lowered; and

Figure 6 shows a bar graph of feed recovery for various systems.

DESCRIPTION OF PREFERRED EMBODIMENTS
Referring to the drawings, a typical pressurized fibre membrane filtration

module 4 is shown having a plurality of fibre membranes 5 extending between
upper and lower headers 6 and 7 and mounted in a vessel 8. The supply of feed
to the vessel 8 via lines 9 and 10 is controlled by respective valves AV1 and
AV2. Filtrate may be withdrawn from both ends of the fibres 5 through ports 13

and 14 and lines 15 and 16 controlled by filtrate valve AV16.
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Referring to the drawi ngs, a typical pressurized fibre
menbrane filtration nodule 4 is shown having a

w@bweabdstiy of fibre nenbranes 5 extendi ng bet We€NWAURPSN01356

and | ower headers 6 and 7 and nounted in a vessel 8.
The supply of feed to the vessel 8 via lines 9 and 10
is controlled by respective val ves AVl and AV2.

FI I tlrnath@ JTBILrRE %bb&ig@ﬂ} ftherﬁnteﬂhg Q%N\ﬁ?plg%e%@ Bah bR &hieved

rough ports 13 an ‘and i nes 15 an

SRLf B ARIE, 1, S, Ll
och pve VRIS AT EEPbASTentaTELABER Tl B LB ST e fco

the feed side to force the filtration to continue.

sifade fenee the diratiogup g¢ontiove.i Hince the faed lingid4lavsinto the module
suspended, the continued filtration reduces the

4 ersiispengledi the condimued diltratenh iddees the hemaimiry lindd ob.the feed
The volune to be filtered depends on various factors.

difle ot mephivames 5, tRieedolubieetd @éﬁlté\@étc%fp%ﬂdb%n varlous factors.
produced during the backwash. However he liquid

YRS WiBte Vaiimb 'ﬁltélté% ftﬁ‘%%s%‘?/ﬁs% & bb rBBQcéd adri r?qml-@“tﬁackxvash

gas scouring nay e eftecfive cause t

Snesk é%ﬁi'qy[?ﬁ@@%v{g@ﬂ‘ M 1B P 20 ﬂweeébs@as

The Jiquid |evel n the feed vess

SR 015RY n6E P PEINE PECRURS ther TaGies S Al merese in the
fully immersed in the feed liquid during the

feediquithand epnseguenty the baskwasgh effioacy adll ke ﬁﬁgestsd The liquid
realized by the introduction of process gas into the

leeeldrersinial iB the fdduevdaseli8 48 peefermbhypasfiiciehbts jobt alkmd the
[iquid through the nenbranes 5 to the filtrate side.

oduly 4 t6 aéerunyt infnésed ig 'tl%fé&cﬁﬁ(f\% @uﬁﬁg tﬂi)é? s gBétiring step.
resulting in a quicker process s her option

%Eetfbé% gﬁeﬁ&?d&m 3h Qe bEILLER B htnguctfd?V@fr ptocess gas
into the feed vessel 8 on the feed side to cause flow of feed liquid through the
membranes 5 to the filtrate side. In this case, the feed side pressure can be
higher resulting in a quicker process step.
3) Another option is to, at the end of the filtration period, reverse the feed
pump 17 to draw some of the feed in the feed vessel 8 back to the feed source
and therefore to reduce the discharge volume after backwash.

Each option will now be further described with reference to examples
shown below.
Filtering down with aeration gas

Referring to Figure 1, before filtering down and backwash, the feed or shell
side of the membranes is isolated via feed line/drain line valves AV1, 2, 4, 5.

The filtrate valve AV16 remains open. Aeration gas is then injected through



punp 17 to draw sone of the feed in the feed vessel 8

back to the feed source and therefore to reduce the
wale@ehamsge vol ume after backwash. Each opti on BET/AURW®#001356

be further described with reference to exanples shown

below. Filtering dowmn with aegation gas Referring to

Figure 1, before filtering down and backwash, the feed

118 o f

@F@\meﬂﬁﬁﬁé’fﬂ;ﬁ@es P AR Se AR £ hofestic s
val ve.

ns ion t

RRSSiTisRU Tk ASTAGR Y B FrsitS] n?%%ﬁéng%s 058k (gf Shiin) can
nodul e 4 and the feed sjde is ressurlse b tion
Qfa%OTBP@%E GasTHIQUPRAIN.0 A NG 2% %ﬁ?@@oeﬁge‘e%%@ﬁ%y&%aﬂon
be conpressed gas or blower air. The pressurization of
dJasquishieddesy ligeiddn it fepkssige éroughdbe membrane walshand
feed side through the nenbrane walls and produces

5 prottced fiitrate whichds withdesvamvin the tdrenal onamiernsan iees ¢6 and 16.
lines 15 and 16. As the aeration gas is normally | ow

A BRSIEBLIGH Pa@ﬂ@' nBANAMERAUbIRsEGICAP Andl o' FradsiieteledRs is
is continually injected into feed side until desired

SO 5 £ ALY, B APRS od08 APt IR of gt
.t he stem enters a normal backwash sequence. One

Y, ge of using aeration gas as a source of gas
pressure for filtering down is th it helps to cle
| i qiPreahiediitaring dowmgtepds £pmpte ninesaerair 9Rg continties and

filtration stage and reduces possible maldistribution
10 thaeysteo aniess ancamad bathwaginsedugnast ed duri ng
filtering down step also travels al ong nenbrane
sur fGyee advahtpye \of dsing deration ghs ascausomgeadfigastpressure for
filtering down is that it helps to clear liquid which fills the aeration manifold
during filtration stage and reduces possible maldistribution when aeration starts.
The gas injected during filtering down step also travels along membrane surface
15 and provides the usual scouring effect.

When a flowmeter (not shown) is located in the filtrate side, it can be used
to totalize the filtering down volume and feed back to a control system. The
flowmeter feedback is used to control the filtering down volume to a preset
value. In the case where no flowmeter is located in the filtrate side, a totalizing

20 program can be implemented in a control PLC program utilizing membrane
permeability and transmembrane pressure (TMP) to calculate the filtering down
volume and control it to the preset value.

Filtering down with process air.

One disadvantage of filtering down with aeration gas is the limit of pressure

25 it can deliver to the feed side. When filtrate side backpressure is high due to
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When a flownreter (not shown) is located in the
filtrate side, it can be used to totalize the

wo pioboedsmyg down vol une and feed back to a contPGI/AU2005/001356
system The flowreter feedback is used to control the
filtering down volune to a preset value. In the case
where no flowneter is located in the filtrate side, a

o&)%?eﬂl&néi Rat%sphe%@fae"rggoﬁﬁagw% @anhﬁoajd&waﬁ high dRlebgh
rogram ut1l'1zi ng menbrafie perneability an

{ nb TV t [ .
R S B B Bl Pl Beb rpangnatle me
value, Filtering do W th._process air. One

figiae dlaTHAARESSR, 25 SHEWTG FIgHIR AMPracess 9AS &7 hagepated down

the limt of pressure it can deliver to the feed side.
tanG8rto 260tkPa and fatkbtothekped side waivalvs AV 1d@ad line 19 to achieve

t ooperational reasons, the aeration gas may not be

tiad fikerirty delvih eesp. NNdtereprocgbs yaa fsosed) the 8 MiP esaurescontrolled
(TMP) to finish filtering down step in reasonable tine

atj&sting'thé itRRSETSval v AWA BWDUrihdHil@iing dowRriBediitfation flow
bé,;s calr?lgbe ;ﬂggbl ated down to 50 tcs)ﬁZSOngPa and fed to

isﬁ Egnt%cﬁret% ) b%enéfdfér%)?’ég{th\é‘gl_ %ﬁér'] ﬁgfétiloh Howk W%%‘éﬁ’éﬂé?%segas

ering rocess gas 1S us

TVMP can be, control l.ed .b diusting th i.tjon o
iSRS J /A, B g ierpl ety e IR P Stepssp

is controlled to be not nore @han nor mal fi%tratioF .
reduqe femelcside Reessuie 8k eyard pf g%rmgeé%n-hifbﬁ,eptmo the filtering
filtering down process is divided into two steps to
dosduprockes,dadvateA 3sndrAV 48 arepemed,qiroeess gas agters the top
down. In step one of the filtering down process,

seztive of Méhibrand vi¥dél &iaad puehesl ligpiddberghghs reembrane walls.
the top section of nmenbrane vessel 8 and pushes liquid

i totesh Vave AVMBTs @fosedavhile valve AV16
IP:%F%ﬁbngh@gm prggg)wbval 3e AV13 is c?osoed vvhilleeva

c\éazuiixﬁ%%ge ?ggfa' ;ﬂ%ﬁa@@lﬁﬁrﬁgf;&?ggﬁ%@i iR 9 R BHE SoRflnues to
push liquid through membrane walls. While the feed side liquid volume reduces,
the feed side gas pressure also drops and the desired filtering down volume
and/or feed side pressure are achieved.

Another advantage of separating the filtering down process into two steps
is the reduction in compressed gas consumption. In a similar fashion to the
filtering down method using aeration gas, either a filtrate side flow meter or PLC
programmed totalizer can be used to control the filtering down process.
Filtering down with pump reverse to filtrate suction pump

As shown in Figure 3, filtering down can also be achieved by filtrate suction
applied to the membrane lumens by a pump 17. A separate suction pump may

be installed as dedicated filtering down pump. If the system has a liquid

backwash pump, then this pump can be reversed in direction to suck the filtrate



push liquid through nenbrane walls. Wiile the feed

side liquid volune reduces, the feed side gas pressure
wa@bk®e/oehisops and the desired filtering down vol BPOEAU2005/001356

and/ or feed side pressure are achi eved. Anot her

advant age of separating the fgltering down process

into two steps is the reduction in conpressed gas

f@ﬂﬂ?ﬁ’é‘ﬂbﬁﬂﬁmér& ?eoﬁjcmg[ fHe lf%ﬁ@lé%_l &ﬁm@f&{; vbb&diigng

own net ho I on gas, il

usi ng aera elther a trate side

BT 5o R B U BB Py s
i RV T e 1 D e B, e B8 i o

filtrate suction apﬂli_ed to the menbrane | unmens by a
divided irto twossiers- alnethe dicst appuatye A1 Bde clasedandalygs AV20

dedi cated filtering down punp. If the systemhas a

5 dndoal/d dvecipeasth ppovigingtehesacirdulatigrufipw deom fikrate sietestedeed side.
in direction to suck the filtratefromthe fibre

THERRE plgdseiothit Reep isdbi dledreit feell punsp fiPemhdvesfiRk piping
8. Alternatively, the feed punp 17 can be used as a

. Do :
O] TR o PpEREL SR Rl oRsea o Xelguos. To
divided into two steps, lp t I I t v
inpfef i aRant 2SR yah e Al Bhati it B ©
are-circulation flowfromfiltrate sjide.to feed side.
thehsaiange e L e TR EooRpra alvs Al o dAngn &6 fsdl Surp and
punp 17 and rel ative piping before sending filtrate to )

10 pipesiac cleained sstep twg of e ﬁlgermg gown processipge apdyalve AV1 is
To inprove the cleaning efficiency, valve AV21 is
diosstd etlilavalye o2 bis guemsich| Again, thedildrisgdovgevolume miay be
the punp and before valve AV1 . Once the feed punp and

dintied sy Fligatetow Fh&Br bAPLYS proafarhiddentirae Bewker (not
process Starts and valve AVl is closed while val ve

@%ﬂ)i s opened. Again, the filtering down vol umre may
wn).

By using this method the feed pump and pipe are cleaned by opening
15 valves AV20 and AV1 to provide filtrate to feed side recirculation for a short
period of time.

In this method using a pump enables the filtering down of liquid on the feed
side of the vessel o be effectively regulated. Valve AV21 is position-controlied
to achieve desired filtering down flow rate. When feed liquid quality is poor, feed

20 pump and line may not be able to cleaned well for filtrate delivery, the process
can be modified to send filirate to feed manifold before valve AVO or a feed
break tank. In the case of sending filtrate to feed manifold or break tank, the

process is shown in Figure 4.



10

15

20

controlled by a filtrate flow neter or PLC progranmed
filtrate totalizer (not shown). By using this nethod

wo b@eaesds punp and pi pe are cl eaned by openi ngp@EHAV2®S/001356
AV20 and AVl to provide filtrate to feed side
recirculation for a short perg.od of tine. In this
nmet hod using a punp enables the filtering down of

lei‘ ?g\bg}h\%g lp}b@gxggeﬁ ﬁ%{‘@dﬁﬁ\%"v@é éﬁgﬁ%& i%gie Qi@ Before backwash is to
posi tion- || ' ] i i .
SRS oA R BB a4 | A SRR
and line may not be able to cleaned well for filtrate

fapsl side fiquic backiodbedeed bite-be nodified to send filtrate

to feed mani fold before valve AVO or a feed break
t anfhe ladvahtageasfaisiig agudimtp carry pat Bitering dewn step isdhat the
or break tank, the process is shown in Figure

titheMogiifee domgsial dHesiret backwastsiavel darebé simifidatdly Ishqgrteded.
bef ore backwash is to sinply reverse feed punp flow

! rngi gzlchﬂﬁ%%B% ;%"}'ge%ssf,{ﬁ\é%k%gh N4216 eaf ibedsidiensartiyteduced

i qul t he i ne. The advantage of using a
o.carry. £l ' j '

ol Ted PesabiRblp bl SEiok AR LS VRS ghF Backifert Witk
significantly shortened. Wth a filter.i down
Pl donnAAE S B 28U s Gordr iR eroT PL hagiesh
and feed recover_%/ i nF_r oved. Backwash waste }/ol ume ﬁ%r
liguidkwiasin vialume withogt filkeringodpwaa i igirershews fegd recougiyat
as 60% of the original backwash |iquid waste volune
diffarbntfiltrbtion dowrgtelcymparidgorreceveryovithdus itterirg downyn a
at different filtration flow rate conpared to recovery
cutrehRbyystéid. tering down in a current system

Typical recovery with a filtering down process of this system is compared
to another pressurized membrane system and one submerged system in Figure
6.

The description in this specification is focused on the outside-in filtration in
hollow fiber membrane modules. The principle and the methods described
above can also be applied to the mode of inside-out filtration for hollow
membrane modules and other types of membrane modules such as flat sheet
and spiral wound modules.

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.
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description in this specification is focused on the
outside-in filtration in holdxw fi ber nmenbrane
nodul es. The principle and the nethods descri bed above
Mbso be applied to the node of inside-out
Iltration for holl ow nmenbrane nodul es and ot her types

f L . at: ' .
fourta TRuR E ot st 1iom o o SDSECnGEN opfiRing:
enmbodi nents and exenplifications of the.invention are
posdibl & vBPHEING AdperaurhgleranTaloras Hewale abiiidaple.
the invention described. CLAIMS; 1. A nethod of
hollovementpraaes ignarsed K ihedigiuid sUsRNSQLEPHBIMeH igianpssel,
(i) providing a pressure differential across the walls
sdid fiquidesaisbensibol Heomg applieditrethei outer setadenofi the parous tollow
suspensi on contained in a vessel, said liquid

PefRase DR BELOE anpdusesin firdtion thrdwgh therhesbraie Walls
por ous hol | ow nenbranes to i nduce and sustain

Whitiation through the menbrane walls wherein: (a)
sonme of the |liquid suspension passes through the walls

o V85, TeBPRRE e R0 RS TBLE 4 B
S o e STaneS Che Y ok Bl TR RS
membrane lumens, and
(c) at least some of the solids are retained on or in the hollow
membranes or otherwise as suspended solids within the liquid
surrounding the membranes,
(i) suspending the flow of the liquid suspension to said vessel;
(iii) reducing the volume of liquid suspension within said vessel;
(iv) suspending the filtration process;
~ (v) cleaning the membranes by dislodging at least some of the solids
retained on or in the membranes; and
(vi) removing the liquid containing dislodged solids from said vessel.
2. A method according to claim 1 wherein the cleaning step includes
backwashing the membranes.
3. A method according to claim 1 or 2 wherein the cleaning step includes

scouring the membrane surfaces with gas bubbles.
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surroundi ng the nmenbranes, (ii) suspending the flow of
the liquid suspension to said vessel; (iii) reducing

wo bewzisuhe of |iquid suspension within said vEGEa2005/001356
(iv) suspending the filtration process; (v) cleaning
t he nenbranes by di sl odgi ng gt. | east sone of the
solids retained on or in the nenbranes; and (Vi)

R0l BEcliiHy © Gah ' hae Jﬁt'h%'@ 3 G mhwmﬁgp%m

VEesSe od accor

%&?Eﬁ%ﬁ@ﬁﬁep&e} HT TG PRt o e PR Trom the

cleanlng step includes scouring. the menbr ane surfaces
mgmiapes whike feBow of M suspeasionrtaithy vessel|iasrspended.

wherein the volunme of |iquid suspension within the
5.vesA ehethed medording) toyclaivmidi witenedn thiet cahtiawalg withdiasval of

perneate fromthe nenbranes while the flow of |iquid

PSR StePintRideBe lﬁbas Présitive 16l b liquid SuBpéhsian to assist
according to claim erein the continuing wthdrawal

th%fprBs?ngﬁaéf%aﬁi ﬁfé§s[]Fé HARFerRRy E)Sfdb% tH8méthB \‘?vaFIQ the

IQUI suspension to assist the provision o sald

6 herh St el sy bR S B erkl T Sl b amulpa by
e Rl B eSS S B sk A sBipg o

claim5 wherein the step of applying gas pressure

7. noh mribod pergiding @J@wﬁﬁaﬂlée@uu%@es 8P ofj applyingsgas prassure
the liquid suspension. 8. A nethod according to claim

intludies epplyinde sepbrate sofirde oiugas presperestodheiliquichguspension.
vessel is reduced by reversing the |liquid suspension

8.f | omymethed bBeordas$® claim 1 wherein the volume of liquid suspension in

the vessel is reduced by reversing the liquid suspension flow into the vessel.

9. A method according to claim 1 wherein the volume of liquid within the

~ vessel is reduced to a predetermined fevel.

10. A method according to claim 9 wherein the predetermined level is sufficient
such that the membranes remain immersed in the liquid suspension during
scouring and liquid backwash.

11. Afiltration system for removing solids from a liquid feed suspension

comprising:
(i) a vessel for containing said liquid feed suspension;
(ii) means for providing a flow of liquid feed suspension to the vessel;

(iii) a plurality of permeable, hollow membranes within the vessel;
(iv) means for providing a pressure differential across walls of said
membranes such that some of the liquid suspension passes

through the walls of the membranes to be drawn off as permeate
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9. A nethod according to claim1l wherein the vol une of
liquid within the vessel is reduced to a predeterm ned

wo ewel026810. A nmet hod according to clai m9 wher BETYAUR®S/001356
predeterm ned |l evel is sufficient such that the
menbranes remai n i mMmersed inmathe |iquid suspension
during scouring and liquid backwash. 11. Afiltration

system f O\thﬁeegpl\ébgpscﬁﬂe ()‘i‘?hé E&msaalje I%'tﬂlﬂleé Sﬁ%r in the hollow

suspenS| on conpri

said Iqu|d feed sus sion; ( n

2 1 ow of MPITRIREeS %ﬁﬁengﬁseﬁ %@Hﬂ%@ﬁé@&@%ﬁ* & i
a plurality of perneable, hollow nmenbranes within the
vessel ; ($Hﬁ°%ﬁstrﬁdﬂemh5@ﬂ@$ Ng a pressure
differential across walls of said nenbranes such that
son@) of tieahs fpri witrlrapégspemeste Srsn the oeghbraheswal | s
of the nenbranes to be drawn of f as perneatewhil e at

ea(lsft) sonmeahs tchereaobmﬁ&hewelumé af hguld @aspendion imthe vessel;
ow nenbr anes or erw se as suspended solids

W L@y elahg%rdsl,% hemacthagvt awsm@érﬁfeatévrbms

for thl(}%aWI ng per ate fromt anes
nmeans for ﬁ% the volune of |iquid suspension in
the vessel Vi rreans for suspending the w thdrawal
| meate from the .menbranes;
ol &0 g Nt ERsteRnIE Bye Flecbiahen GY.apagRe ddsestsome of
the retained solids fromthe nenbranes; (ix) nmeans for
removi ng thedetaingd solidsremiha gnembrangsi ds from t he

(ix) means for removing the liquid containing the solids from the
vessel.

12. A filtration system according to claim 11 wherein the cleaning means
includes means for backwashing the membranes.
13. Afiltration system according to claim 11 wherein the cleaning means
includes means for scouring the membrane surfaces with gas bubbles.
14. A filtration system according to claim 11 wherein the volume of liquid
suspension within the vessel is reduced by continuing withdrawal of the
permeate from the membranes while the flow of liquid suspension to the vessel
is suspended.
15. A filtration system according to claim 11 wherein the volume of liquid
suspension in the vessel is reduced by reversing the liquid suspension flow into
the vessel.
16. A filtration system according to claim 11 wherein the volume of liquid within

the vessel is reduced to a predetermined level.



vessel . 12. Afiltration systemaccording to claim1l
wherei n the cl eani ng neans includes neans for
whawknashkd ng the nmenbranes. 13. A filtration SPGI/AN2005/001356
according to claim 11 wherein the cleaning neans
i ncl udes neans for scouring izhe nmenbrane surfaces wth
gas bubbles. 14. Afiltration systemaccording to
| ai . ' i aui.d: ' . .
17 ehirelpl AR B bog o T 1 e R eeRinined level i
.t he r e fromthe nbranes whil.e,.the flow of .
suicitAe LRIFBRbE neRBr T (RedabimFierttl pEtifhuid 8lsfension
filtration system according to claim 11l wherein the
duppoEReusnglarguioid bag¥aston in the vessel is reduced
by reversing the liquid suspension flowinto the
vessel. 16. Afiltration systemaccording to claim11l
wherein the volume of liquid within the vessel is
reduced to a predetermned level.17. Afiltration
system according to claim 11l wherein the predeterm ned
| evel is sufficient such that the nenbranes remin

imrersed in the |iquid suspension during scouring and
l'iquid backwash.



