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ENRRERREERRER NN *159159* 1 FILTER RENEWAL SYSTEM

AND A METHOD THEREOF Field of the invention 5 The

oo VMBI 7o 5 bre 751 ersor chpt | oy

filters.«1Baskground 10 A strand of capillary filter
used for fine filtering a liquid such as water, is

f or med e%ﬂgm$

per meabl mﬁggﬁg Efwgln ﬁﬁgkggﬁw ary p [ ER%%E
subnerged in the Iqu|d to be filtered. The liquid
flows across the nenbrane wall, usually under a
“trans-nenbrane-pressure', fromoutside the capillary
filter into the 15 holl ow channel inside the capillary
f'JIer Particles in the liquid are unable to perneate
th@ d.offbedmeenfion| and are left outside the capillary
filter as residue. Thus, the liquid filtered by the
perneation flows in the hollow channel in the

capillary filter to a collection point. 20 Over tine,

r esi duBhespresentialveyti@celanes tatiesfiad of HRerexhe ngmlcuﬁﬂyftaﬁalow
of the capillary filter, clogging the nmenbrane wal

affitste COERY R Ehpillag filkdrs.er perfornance One solution to
the problemof clogged capillary filters is to replace
them However, this is

d

Background

A strand of capillary filter used for fine filtering a liquid such as water, is formed
typically, from a hollow tube having a permeable membrane wall. The capillary filter is
used submerged in the liquid to be filtered. The liquid flows across the membrane wall,
usually under a ‘trans-membrane-pressure’, from outside the capillary filter into the
hollow channel inside the capillary filter. Particles in the liquid are unable to permeate
the membrane wall and are left outside the capillary filter as residue. Thus, the liquid
filtered by the permeation flows in the hollow channel in the capillary filter to a

collection point.

Over time, residue eventually accumulates on the external surface of the
capillary filter, clogging the membrane wall and compromising filter performance. One
solution to the problem of clogged capillary filters is to replace them. However, this is

uneconomic.

L
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uneconomic. IIETETEITTEETTTEETTTTTITE *G00002% 2

Anot her solution is to rejuvenate or renew capillary
filters by backflushing a flow of liquid into the
hol | ow of the capillary filter, across the nenbrane
wal | and out of the capillaryafilter. The flow of
backfl ush liquid dislodges the residue on the surface

of t heA@athet slitor isltd BjuRgeton F&e?ﬁ&@ac ; ﬁggrgifb&igtﬁ%lgtg%ﬁing a

of the capillary filter. 5 Howeve

B TR Bl e BNl Be AR ey oot e Biagg vl and ou
o2Eb MR b DB bkt ioud? TRl S rasicerom e surace
de 'rabLﬁ t rovide a device or nmethod that could

e Capiflery der and s Fesows dheeafBoisnen elfbecapnllary filter
performance of capillary filters. Summary of the

invention In a first aspect, the present invention

provi des a nethod of dislodging 15 accumnul at ed

par t i cHewewan, ackfleshing does nstirehree albirédidue. Sorhaithe stubborn spots
liquid conprising the step of introducing a gas into

t dfeedidudaentaiicén theahpillas filted Hkﬁiﬂeihé‘ﬁ’dckﬁhﬂ‘gng&lﬁ%g%&?iﬁue to

consequent |y abrading the particles g_n tI ur

i . . . rdingly, e
invéﬂg?liﬁgsﬁ%}?%fozéa veg(?}}{tgéggsp%?arr}y gtgfrs of effective
r enewaf'he%fore, it is desirable to provide a device or method that could more

efficiently rejuvenate or renew the performance of capillary filters,

Summary of the invention

In a first aspect, the present invention provides a method of dislodging
accumulated particles on at least one surface within a tank of liquid comprising the step
of introducing a gas into the tank, such that the liquid is agitated by the gas,

consequently abrading the particles on the surface, and dislodging said particles.

Accordingly, the invention offers advantages in terms of effective renewal of
capillary filter, providing improved quantity of filtered liquid and less down time for

chemical cleaning. This results in lower cost of treatment per unit of liquid.
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20 capillary filter, providing inproved quantity of
filtered liquid and | ess down tine for chem ca

cleaning. This results in | ower cost of treatnent per

unit of liquid. 3 In a second aspect, the invention
provides a filter apparatus cogprising a tank for
containing a liquid; a gas introduction assenbly for

i nt r odlicd segord gpect] tHeGnidhGioh PRI @ A ' idi
liquid in the tank; whereby ?he agi t at égﬁra?%bl%gﬁrﬁﬁnsﬁﬁ?atank
afor ackaBinRR 4 ligli€Sh gAGRYERA t ne surfac

T the T ol f%}r di &1 odgi ng 2‘2?859‘%3&110%@%? ughigp g4f infd the tank
DRs4xth Rbik R8s @E 13 h Sl W canvenient to _
furt heréldﬁgsct?% E)@] it%\t,wi% pr esérwmﬁr?wgﬁ? F‘%ﬁ\{‘?}flﬁ%‘ﬁs arades;papticles

t anying drawings that illystrate possible

S BTN T e b Enictordtloteing i gemiess

of the invention are possible and consequently the
particularity of the acconpanying drawings is not to

be understood as superseding the generality of the
drdefdd¢seription of Dyawingsof the invention. Figure 1 is a
cross-sectional elevation of a first tank according to

one enbodi nent of the 15 present invention; Figure 2
iIs an isonetric view of a base of the tank of figure

1, Fi guwibbeeonvenidnie TeARdridesd | owy: Of
liquidin filtrati Icl)n, al?r?éésSSC?WS%%E%%@E%@HO\}%@reSpect to the

GRR Yol d [ in the enbodi ment. of, Fi gure

SR ' U A AR L o
f which..is.a backflush qf |iquid,

a;'rgf{vgcments 5}‘ the invertion are posmbqe ancj gonsequently the particularity of the
accompanying drawings is not to be understood as superseding the generality of the

preceding description of the invention.

Figure 1 is a cross-sectional elevation of a first tank according to one embodiment of the

present invention;
Figure 2 is an isometric view of a base of the tank of figure 1;

Figures 2a is a schematic diagram of the flow of liquid in filtration, across the

membrane of a capillary filter employed in the embodiment of Figure 1;

Figures 2b is a schematic diagram of the reverse flow, which is a backflush of liquid

]

across the membrane of a capillary filter employed in the embodiment of Fi gure 1;
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across the nenbrane of a capillary filter enployed in

t he enbodi nent of Figure 1; 4 Figure 3 is a schematic
di agram of a process according to an enbodi nent of the
present invention, and; Figure 4 is a schematic

di agram of a process accordi ng4to a further enbodi nment
of the 5 present invention. Description of Preferred

oIt o o keSS ASET LT & etk fment ofghe present

|nvent|on conprising an

Q,glmcgll g a plurality of capillary filters 2 each
1élnt to ?ﬁdgm an inverted U shape. The two ends of

each inverted U shape capillary filter 2 is enbedded
into the base 5 of the tank 1. Therefore, when the

ﬁnkllsf% iquid to be filtered, the

| Fighed 15 & s gfallné’il@ progess aqserding todfuctheiremebodiment of the
the capillary filter 2 through the open ends of the

cRipient wwontiqni ter 2. The liquid may only enter into the
capillary filter 2 by perneating 15 across the

menbrane wall of the capillary filter 2, while the

residue is accurmul ated on the outer surface of the

Déctip@bi of Préfefred Ehbbodibitae €l ongated tank. The
U-shape arrangenment allows a free passage for the

di sl odged residue within the capillary filters to
exit the el ongated tank through the outlet port (3).

' i 1 0S | ustration,of one strand
Zlﬁgfrh g uség\glg PR grlr@o g?f;t'f)ls fnvlgpﬁq}} gomprising.an,¢lapgatg tagk 1, the tank

learly that the two ends of the capillary filter 2
rSonfaying polprplily of capillapydilterss? eachibieat tofakm an inbleged Bsshape. The

5 has anpl urality of holes for receiving the ends of
ttie eadgofi dagh inverted U-shape capillary filter 2 is embedded into the base 5 of the

tank 1. Therefore, when the tank 1 is filled with liquid to be filtered, the liquid is unable
to leak into the hollow channel in the capillary filter 2 through the open ends of the
capillary filter 2. The liquid may only enter into the capillary filter 2 by permeating
across the membrane wall of the capillary filter 2, while the residue is accumulated on
the outer surface of the capillary filter within the elongated tank. The U-shape
arrangement allows a free passage for the dislodged residue within the capillary filters

to exit the elongated tank through the outlet port (3).

Figure 2 is a close-up illustration of one strand of the capillary filters of F igure 1,
showing more clearly that the two ends of the capillary filter 2 are inserted into the base
5 of the tank 1. The base 5 has a plurality of holes for receiving the ends of the capillary

filter 2, such that liquid permeating into the capillary filter 2 flows along the hollow
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filter 2, such that liquid perneating into the
capillary filter 2 flows along the hollow 5 channe

in the capillary filter 2 and through the holes in the
base 5 to be released through the bottom opening 4 of
the tank 1. Therefore, during g filtration operation,
aliquidis punped into the tank 1 though a top 5

OB BIGin 3hd ¢djmpar9 mtsf:i wtw&igﬁftﬁ@r?m@; tﬂ§b£’§h fsotwb%hla\éﬁked

p0|nt|ng away fromthe top opening 3

Wéﬂgn&ﬁ%?%%ggo?ﬁeeélf@grl din the t ank 1 to

per ate Into ilters 2. The liquid

thus filtered is directed by the capillary filters 2
towards the base 5 of the tank 1 and oult th(rjough t he

b openi n ofthetankl ina flowdirection
gﬁ%"?{?n %B-ang% SRR PPSHERR Zb]éqlq(dti ispmpeddntorthe taok ldhough a top
opening 4). 10 The arrows in Figure 2a illustrate the

f preings3 €ihe direetion merséchofste peowshowopointing hway Fromuihe top

t hrough the nenbrane wall 22 of a strand of capillary

f opening 3) ottt tank. d Hetpantping mressuedsaieiduid In ihe tidkel to permeate into
capillary filter 2. 15 Unwanted particles carried by

the chpilatydilierd  THGidudMhud fifliéd wg{g‘é‘eftﬂa/ He g&%ﬂ&? ﬂlié?s 2

menbrane and thus remain in the out

It of t hese
R Rerdsthdbisk s éfl%‘%ﬁﬁhﬁ?ﬂﬂ%ggﬁ Y gt q:k 1(ina
t |IIar etotheflow t he |qU|
ey Rtopdfls rfegrﬁff sery Shim pejhitpe e botiom crepiled)
1 also conprises neans for introducing a gas into the
tank 1. In this enbodi nent, the neans for introducing
agas is in the formof a rod 6 erected in the
The arrows in Figure 2a illustrate the flow of the afore-mentioned permeation of the

liquid through the membrane wall 22 of a strand of capillary filter 2 and into the hollow

channel 21 in the capillary filter 2.

Unwanted particles carried by the liquid into the tank 1 are unable to permeate the
membrane and thus remain in the tank 1, outside the capillary filters 2. Eventually,
some of these particles are deposited and lodged onto the surface of the capillary filters

2 due to the flow of the liquid into the capillary filters 2.

The tank 1 of Figure 1 also comprises means for introducing a gas into the tank 1. In
this embodiment, the means for introducing a gas is in the form of a rod 6 erected in the
radial centre of the tank 1. The top end of the rod 6 extends to the top 7 of the tank and
is connected to an external gas source (not shown). The rod 6 has a plurality of holes or

perforations 11 along its length, such that a gas may be introduced through the top of



10

15

20

radial centre of the tank 1. The top end of the rod 6
extends to the top 7 of the tank and is connected to
an external gas source (not shown). The rod 6 has a
plurality of holes or perforations 11 along its

| ength, such that a gas may begi ntroduced through the

top of 6 the rod 6, illustrated by the arrow | abel | ed
8the 26dl6 [ihersarby he %nb@elaﬁélféh 81aﬁcf‘1re%9§i ihf¥the tank l through the
perforations 11. In Figure 1 fhe perforations

}_E@Mat!idh% Y e Iﬂgutterle tHe ore{? n‘%g 1 Phre syc}&'n lﬁc%te% at the lower half of

wever, in ot pdssi odi men

rf at e Ioc t tlre | en
oot AN offr B BREmoiBE iR ot Blﬁrlyn%we%? logated
w 5 perforation ther types of opening may
Aitte HBGniRe ek G rag bt Iy Biprer arkodamcaniEbye or a fow
other suitabl e means introduction of a gas into the
t Resforaiiops peothgsyges efienening maykd weyided atdhe base ofttherod 6.
met hods known in the art, preferably, but not
essentially, in a manner so as to distribute the gas
broadl y throughout the tank 1. An 10 exanple of the

gas ISAlQérhatWel}OWﬁ:@Bulta)ﬁl'@ﬂﬁeédﬁemt‘?&ﬁichbﬁbf’a Ead ih&S the ?anﬁr y be
used so nmuch that particles that may have  accunul ate

QRRed, REcIEHd a?{/zﬂ@é fofi‘%ﬂleﬂneﬁibﬁs Eﬁ@\%’h } h¥ aft hrte?é’rgblg, but not

conprom se the ef o ency at b

PEIEY ﬁ%l%%? (IR RRITEE R b drnienad vaespes 1. an

armun£e %f ui d, for the rej uvenatl on process and a
Fxamp Qﬁ]i.‘ 88 OF A¥¥EeNhe rod 6 as indicated by the
arrow |l abelled 8, which is released into the liquid
t hrough the perforations 11 on the rod 6. The gas
fornms bubbles in the

When the capillary filters 2 are used so much that particles that may have
accumulated on the external surface of the capillary filters 2 compromise the efficiency

of the filtration operation, a rejuvenation process is applied to dislodge the particles.

The tank 1 maintains some amount of liquid for the rejuvenation process and a
gas is introduced into the rod 6 as indicated by the arrow labelled 8, which is released
into the liquid through the perforations 11 on the rod 6. The gas forms bubbles in the
liquid that rise and agitate the liquid, which abrades the particle covered surface of
capillary filters 2 to mechanically loosens and dislodges the particles accumulated on
the capillary filters 2. The mechanical agitation also improves dispersion and suspension

of the particles in the liquid.
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liquid that rise and agitate the liquid, which abrades
the particle covered surface of 20 capillary filters 2
to mechanically | oosens and di sl odges the particles
accumul ated on the capillary filters 2. The
mechani cal agitation also inpragves dispersion and
suspension of the particles in the liquid. 7 The gas

i s bubfhegas Btbabblee iftake tnk PForh Rk fﬁlﬁgm %@?ﬁp £id: Qhich a
after which a backflush liquidis app

t he
Il?ﬁt&rldggglg %i?ﬁolﬁhi ?ﬂp%ea to ﬁﬁ%ﬁﬂl‘ilg&%lr gf%rlred’alae‘”]lﬂhgle introduction of

e e BT e f%a%#tb%tg«% T e 2 accumulaed

into the bottomopening 4 (in the direction of
pﬁémge?‘ow shown near the bottom opening 4) under
pressure so as to flow through the base 5 into the
ends of the capillary filters 2 located within in the
base 5. The backflush 1liquid then flows in the hollow

channeThebackAugnliquid igyunmedyintoithé Bsteonz odtting 4 (in the dlrectlon of
eventual |y, 10 perneates through the nmenbrane wal

t the acramishb@hYiedr thé 8bttem iopbfing Bﬁuﬁcﬁg Fre%sur@ g&a sloﬁf lfhﬂf hrough the

capillary filter 2. The arrows of gure

thge b |11‘ﬁWtFP€f erRROF S 1lia}r£ﬁjo S Erl(())(gi]tei\ﬁ; wgl?n élhgl %).f'ﬂ}f backflush

channel across t rang st
As t a u
oRfd hﬁé%ﬂé’g‘lsﬂ‘tr‘m Heoriod h"“_’c“d?ﬁ i B by 13%!? d andsqvgntually,
"’Hégmeates through the membrane wall of the capillary filter 2 into the tank 1, out of the

capillary filter 2.

The arrows of Figure 2a illustrate the flow of backflush liquid from within the

hollow channel 21, across the membrane wall 22 and out of a capillary filter 2.

As the backflush liquid accumulates in the tank 1, the level of liquid rises and
reaches the top opening 3, which was used to introduce liquid during the afore-
mentioned filtration operation. The eventual overflow of liquid is released through the
top opening 3, in the direction illustrated by the arrow pointing away from the opening
3. Alternatively, instead of the top opening 3, the overflow of backflush liquid may be

released through another opening of the tank 1 dedicated to expelling backflush liquid

(not illustrated).
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reaches the top opening 3, which was used to introduce
liquid during the afore- mentioned filtration
operation. The eventual overflow of liquid is released
through the top opening 3, in the direction
illustrated by the arrow pointigng away fromthe
opening 20 3. Alternatively, instead of the top

openi n@pdionilhg bedTush ﬂ&hi@fm:{’ﬂ?é‘(;f{ tlg? %nhée&kig gi{@%qg% filtered or

rel eased through another opening of tI

A opsaindgetPL 08 QRESEEI O i Rlnageie fom e
sy R0 L YRR i i s G po s o
ORI Te] G S el or rmy be uoed, whi ch coul d_

provide an oxidising effect on some residue. 5 Thus,
whi l e the gas bubbl es dislodge particles on the
capillary filters 2 by agitating the |iquid about the

sur f acBlusowhilp éhepdas babbley disfodgepartities ¥n fHe dapilBryPfiltdr60 by
backflush [|iquid renpbves the particles by an

" agitating thetliquid abyudfhelsuffuied oR BHeOtSraliReFIRH; h@ﬁt&?@b,‘ the backflush
ougt]lt o?gtheqcapi [lary filters 2.%10 %%herﬁlH n

il @EGIdVes BHeYRRRIILL Wﬁ%‘-'&f—‘? 0 ﬂo&fo{ Qﬂ{lﬁea%k%ﬁ 6}%:? Iptgtggrane walls,

surfaces of the caprl friters 2,
G AR A peckt v g ol so frrovee © L
and, thereby, inproves

Other than dislodging stubborn accumulation of particles on the surfaces of the
capillary filters 2, the concurrent gas agitation and backflushing also improves
dispersion and suspension of particles in the liquid and, thereby, improves

transportation of the particles by the backflush liquid to expulsion at the top opening 3.

Preferably, the gas is introduced into the liquid such that the liquid is caused to

whirl about the capillary filters 2, as indicated by the dotted lines labelled 10 in Figure

1.

More preferably, the gas bubbles create an upward helical, or spiralling,
movement of the liquid, so as to further increase contact between the liquid and the
particles accumulated on the capillary filters 2. This could further improve

dislodgement, dispersion and transportation of the particles.
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transportation of the particles by the backfl ush
liquid to expulsion at the top opening 3. 15
Preferably, the gas is introduced into the liquid such
that the liquid is caused to whirl about the _
capillary filters 2, as indicated by the dotted |ines
| abelled 10 in Figure 1. 20 More preferably, the gas

bubbl eghé tesilcd etRctivRishnl hdntd! of a%{tatacm prdbided gg the gas, such as
novenent of the liquid, so as to further increase

C Al RELritRE HUREN ﬂtrt])tlfeorI e'vlgq:f })ﬁletaﬂaﬂtlewgf li(i)@cfi }‘niﬂcs:{lfﬂglg%ts,lﬂeaends on

accunmul ated on the cap ary ers

' Qv i sl odgenent , di spersion and )
t PSR S8 8 e SR ATPE o S5 S0 i o8 Priderations, the rate and
effecti veness and nanner of agitation provided by the
gRISSSULS wieh fheegag SSBHP s Heib thstank L ohe size of the taathbetc., al of
pattern of |iquid novenents, depends on paraneters
swhishavouldbe elear tgra mdn skikded indhart bhdissiozere afithet ippentioh and do
perforations, the rate and pressure in which the gas
i Botineed tacheodiscuissedcherd) Thisasald, it mayhise gerdeulaly Adhv@antagodusto
etc., all of 5 which would be clear to a man skill ed

| itrolieceahé g&in @l piddaBfs rinRer, fehd ‘giﬁggét:l?éﬁr’;ggﬂgg Brovid beneficial

need to be discussed here. This s

BﬁPfaitiSH leftedy aﬁdjéff’ﬁ&# %e?l%?ﬁzhétﬁwr%ﬁ&]bé ?l%%r&g tlithh sqﬂ]g%a}is wci)rrl]ceg

ul sat1 ng nmanner, acC

' benefi ci al. Lbration effects and other .
ARG Py RERCq G s stebmed oo wEfiueithe beckdortin flow. Airis
Accordingly, air scouring is performed before and o
d&lﬂFﬁ‘a it etk )iie RFQ¥ide the sgouning effgetim thepapitlasy filters within the

t hrough port (8) to provide the scouring effect on the
clpngafedrtgnk, itherehysdislodging atl laecumulated residue within the elongated tank.
One such method involves an ON and OFF cycle of 0.5~2.0 seconds and 2.0~5.0

seconds, thereby enhancing the effectiveness of dislodging the residue within the

elongated tank.

Figure 3 illustrates a filtration system incorporating the embodiment of Figure 1,
in which the dash-and-dot lines illustrate the flow of liquid during the filtration process
and the dashed lines illustrate the flow of liquid during the backflush process. The solid

lines illustrate the physical piping of the illustrated system.

The system has a filtration process flow path, comprising a filtration-pump 31,
an upstream-filtration-pipe 32 leading to the top opening 3 of the tank 1, a downstream-
filtration-pipe 34 connected to the bottom opening 4 of the tank 1 for directing filter

liquid to a collection point (not shown). A downstream-filtration-valve 33 is fitted along
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el ongated tank, thereby dislodging all accunul at ed
residue within the elongated tank. One such nethod
i nvol ves an ON and OFF cycle of 0.52.0 seconds and
2.0-5.0 seconds, thereby enhancing the effectiveness
of dislodging the residue wthigm the elongated tank.

15 Figure 3 illustrates a filtration system . fh
i theafop@b@éantigilt- i RnPTHO U 1B8Hen 3hd Eiod fife ﬂ%n;f‘@i' Iffdtion-pipe 34.
t he dash-and-dot |ines |IIustrate t gv\}lvsé G

d | _
R DG el R e RID e iy eem?ﬁ‘ ffml'a% 37 to monitor
p{hg-%ﬁi%ﬁhtr Tﬂﬁtemﬂﬂ}g?l ines illustrate the physica

piping o rated system 20 The system has a
filtration process flow path, conprising a _
filtration-punp 31, an upstreamfiltration-pipe 32
| eadi n the top opening 3 of the tank 1, a
downst %@aﬁwt@m se EQSi abackflpsh Bdcass Anwqtaty comptikiag daticsh
openlgig) 4 of the tank 1 for directing filter [liquid

v

t pmp onmected to gupipht a bavidlusthiiquid intéthe bottom openi & of the tank 1
downstream filtration-valve 33 is fitted along 1

chndrasdovan e drh bacilsapiR) pﬁfo%ﬂu&am‘gnﬁ dq}gﬂ 1@&3@&5@}@@{ dislodged

downstreamfiltration-pipe 3

JRSead o ﬁfsﬁ%ﬁ%m&%@f%ﬁ@fﬁﬁ”%hfv&héeﬁ%?%ﬁ e
S%%ma%ﬁ%g%q@g%me hfI ush process fl ow path,

conpris punp 35 connected to supply a
backflush liquid into the bottom opening of the tank 1

During the filtration process, the filtration-pump 31 is in operation and the
downstream-filtration-valve 33 is open, while the backflush pump 34 is stopped and the

downstream-backflush-valve 36 is closed.

Conversely, when the filtration process is not in operation and during the
backflush process, the filtration-pump 31 is stopped and the downstream-filtration-valve
33 is closed, while the backflush pump 34 is in operation and the downstream-

backflush-valve 36 is open.

Therefore, during the filtration process illustrated by the dash-and-dot lines, a
filtration-pump 31 pumps a liquid to be filtered through the upstream-filtration-pipe 32
into the tank 1. The forward pressure applied by the filtration-pump 31 eventually
causes a pressure to build up in the tank 1, which pressures the liquid in the tank 1 to

permeate into the capillary filters 2 and out through the bottom opening 4. The
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and a downstream backfl ush-pi pe 37 for directing
backflush liquid carrying dislodged particles away
for disposal. A downstream backflush-valve 36 is
fitted to the downstream backfl ush-pipe 37. 10 During
the filtration process, the fijgration-punp 31 is in
operation and the downstreamfiltration-valve 33 is

0@ nstieinl BlttdBnRARE I3UA R RWMRESH ﬁtrﬁ%&ﬂ?@g 3318 opdiio allow the

downstr eam backfl ush-val ve 36 I's cl ose

o ito YORMe R 4 S QRO R B RS F bl e

filtration-punp 31 is stopped and the
downstreamfiltration-valve 33 is closed, while the

backfl ush pu 34 is in gperation and the downstream

backf | ¥dwn \'ilaﬂngléra%n pEpcpssancompleted @pé fejweenatien pige capillary filter
filtration process illustrated by the dash-and-dot

| ismeqyiired, the flowr eftfilratigruiiguid as ghowpsbyatht idaghi-ahd-dothimes, is stopped.
filtered through the upstreamfiltration-pipe 32 into

t Asuppinlof gas i§higenfintroducdd plaahis vudes mpPthedidubtyretdating in tank 1 to
filtration-punp 31 eventually causes a pressure to

bétbdte tHeMagiithtind BuBAEYK aslpreWBLAY nthBSsed €S the Tiquid in
the tank 1 to perneate into the capillary filters 2

and out through the bottom opening 4. The 11
downstream filtration-valve 33 in a downstream

filtration-npi 34 is open to al|ow the iltered
e s SppliedforachredoiBrineq Brest Bt opiare Tsptoned backflush
shown). Wen the filtration process is conpleted and

glqulql tnethe tank may loosen and/or suspend
some of the particles in advance, which may save some of the backflush liquid and

energy for cost concerns and increase recovery rate (product percentage of feed

volume).

Subsequently, when the backflush process is applied, as illustrated by the dashed
lines in Figure 3, the filtration-pump 31 is suspended in operation to preventing liquid
flow in the upstream-filtration-pipe 32. The downstream- filtration-valve 33 is also
closed. The backflush pump 34 then pumps a supply of backflush liquid into the bottom
opening 4 of the tank. The backflush liquid thus flows though the holes in the base 5 of
the tank 1, into the hollow channels in the capillary filters 2 and permeates through the

membrane walls of the capillary filters 2 into the tank 1, out of the capillary filters 2.

When resultant rising level of backflush liquid in the tank 1 reaches the top

opening 3, overflow of the backflush liquid is released though the top opening 3. The
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5is required, the flowof filtration liquid as shown
by the dash-and-dot lines, is stopped. A supply of
gas is then introduced via the rod 6 into the liquid
remaining intank I to create the agitating bubbles,
as previously mentioned. The ggs is supplied for a
pre-determ ned period before the afore-nentioned

baghstieai-babRITMOGARS3 6 ﬁr@&?gj @H'yw $0 bhddtush 'i‘iﬁgi/d to flow through a

agitation of liquidint nk may | oosen a

SR ol cTaly . riicles in advance,. whi.ch

save soarrrgs%PE fgﬁ%—%ﬁ%&ﬁﬁcﬁérﬁ&lgip& }czcs{iﬁséogggﬁg}:o&tq%qap filters 2
cg)nger ns.and increase recovery rate (product

p r gﬁ?sf&e of feed volune). 15 Subsequently, when the
backfl ush process is applied, as illustrated by the

dashed lines in Figure 3, the filtration-punp 31 is
suspended in operation to preventing liquid flowin

t he upditheuginthe embediiment isiilhestr8@d i Rgudoiwms pareefa larger filtration
filtration-valve 33 is also closed. The backfl ush

paysten34t it Blso ppssifls tiant sHeppAbodifierd &’@%éthﬁtﬁhﬂoh% ealibary HiRr
the bottom opening 4 of the tank. The backflush

| fefiivehting UPpAhRWSTRA N Ahpillhg fh@ks‘i‘rﬁfl}.L Be fé?rﬁ)h\}eagﬁ%é? Paggc%(}ilter

the tank 1, into the hollow channel’s I n the capi
fdkdefy sPer. e e nbrane wal | s. of
e Ed A BT bl BRS Mo T ey o
capillary filters 2. .. VW resultant rising |evel of
brg@ay??q?lgﬁqrredﬁmng%pglkgyﬁﬁﬁw 1 reaches the top opening
3, overflow of the backflush liquid is released though
the top opening 3. The 12 downstream backfl ush-val ve
36 is open to allow the backflush liquid to flow

through a ldevnsheremhodimétt) Kighrep previdds arcaltetiydtivg arrangement of
particles dislodged fromthe capillary filters 2

the invention wherein the downstream-filtration-pipe 34 further includes a filtration
pump 31 intermediate the downstream-filtration valve 33 and the product flow meter
38. Further the embodiment as shown in Figure 4 shows the backflush process flow path
having a conventional valve 33 replacing the non-return valve shown on the backflush

process flow path of Figure 3. This capillary filter design is therefore available in 2

types of configuration; namely side stream (figure 3) and submerged (figure 4).
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for disposal. 5 Although the enbodinent is illustrated
in Figure 3 as part of a larger filtration system it
is al so possible that the enbodi nent is a stand-al ong
capillary filter rejuvenating apparatus. That is,
capillary filters may be renoved froma larger filter
system and placed in a smaller, or transportable

sCaligsal one apparatus just for rejuvenating or

renewing capillary filters. 10 In a further

enbodi nent, Figure 4 provides an alternative

arrangenent of the invention wherein the

d streamf.iltration-pi 4 further includes a

f ﬂl\% glﬁﬁlgﬂ}Of gtf gyg Z}Cﬁﬁrgﬁ ipgftgzlqsmg at least one surface within a tank
down I,r e,gmfi |tratjon val ve 33 and the product flow
met &f 1@C cemprisioe the:@erobodi nent as shown in Figure 4
shows the backflush process flow path 15 having a
converdiigfieducing agasisorthgplank, sugh thatthe diquideis agitatediby the gas,
shown on the backflush process flow path of Figure 3.
Thi s capsdduantyy dbrhdiag tiegsirioles ¢h thb engicel @@M@lbh@h}g Qaitl Particles.
2 types of configuration; nanely side stream (figure

3) and subnerged (figure 4). 20 13 dCdains 1. A nethod
of di sl odging accunul ated particles on at |east one

r i 1) Lquid, conprising the step.
G AR50 Ul ool Bl SRl o i o ok
H qbt ﬁiqdié af gllaltn?etdel% ckl)e}{mt lhv%hgrgi%’ the particles are accumulated on the surface

of a filter.

3. A method of dislodging accumulated particles on at least one surface within a tank

of liquid as claimed in claim 2 wherein the filter is a capillary filter.

4. A method of dislodging accumulated particles on at least one surface within a tank
of liquid as claimed in claim 3 further comprising the step of
b) backflushing liquid from inside the capillary filter and across the membrane
of the capillary filter, such that residue on the capillary filter is dislodged; and

¢) expelling liquid from the tank through an opening in the tank.
5. A method of claim 4 wherein steps a), b) and ¢) are concurrently executed.

6. A method as claimed in any one of claims 2 to 5 wherein the gas causes the liquid to

whirl around the filter.



consequent |y abrading the particles on the surface,
and di sl odging said particles. 2. A nethod of
di sl odgi ng accumrul ated particles on at |east one
surface within a tank of liquid as clained in claim1
wherein the particles are accumul ated on the surface
10 of a filter. 3. A nethod of dislodging accunul at ed
particles on at |east one surface within a tank of
liquid as clained in claim2 wherein the filter is a
capi Tk a8l g 15 0 f di sl odain .
a?:"c lji ml-ﬂ% g}%bg § s Sgﬁnf% ﬂnecslgigl n@g{ﬁg{e@ a@'f3 % ngl 3 H?gglg &gﬂﬁh( 1 the gank to be
tan l.iquidyas clainmed in claim3 further
con%%‘l’e;ﬁeﬁm?ﬁ%%tep of b) backflushing Iiquid from
inside the capillary filter and across the nenbrane
of the capillary filter, such that residue on the
capillary filter is dislodged; and c) expelling

5 |1 8.q4i method s claimediiniany flone of thegmesepingi chajmiswhdreintthaitroducing
20 5. A nethod of claim4 wherein steps a), b) and c)
ar e theogas stepenhipyisesdhe siep of pllsatihgthé pd as claimed in
any one of claims 2 to 5 wherein the gas causes the
liquid to whirl around the filter. 14 7. A nmethod as
claimed in claim6 wherein the liquid spirals upwardly
[ : : I | S5 A . A net hod.
9 WRethdd s LRI inR! 4, Sekdn ﬁategygllls%n% %g? Cmpries F@?lﬁlg the

as clained in any one of 'the preéc
the j odyci the gas step conprises the step of
pul §%ﬁn¢)ﬁgﬁ“ﬁ$ gas.

10

10. A method as claimed in claim 9, wherein timing of each cycle within the cycling

step is in the range of 0.5 to 2.0 for ON and 2 to 5 seconds for OFF.

11. A filter apparatus comprising
15 a tank for containing a liquid;
a gas introduction assembly for introducing a gas into the tank so as to
agitates the liquid in the tank;
whereby
the agitated liquid abrades particles accumulated on at least one surface in

20 the tank for dislodging said particles.

12. A filter apparatus as claimed in claim 11 wherein the tank houses a filter; and the at

least one surface is a surface of the filter.



9. Anethod as clainmed in claim8, wherein the

pul sating step conprises cycling the gas ON and OFF

10 10. A nethod as clainmed in claim9, wherein timng

of each cycle within the cycling step is in the range
of 0.5 to 2.0 for ON and 2 to f5 seconds for OFF. 11. A
filter apparatus conprising 15 a tank for containing a

I I

, 195 Bl iicpied &rggaﬁgglfm%aénf ik gt fs%dc%ﬂlﬁ%{ fler.
tank; whereby the agitated |iquid abrades partlcles
accunulated on at | east one surface in 20 the tank

Iod said.particles. 12 Iter appar at us
E‘{ ) lﬂﬁ 145 fﬂﬂgf)ié Ry ang 0} E’“ t%b%glb%real the gas
filter; and the at | east one surface Is a surface of
t he iftfqdugtion msansyis a rad fn the éankappar at us as clained in
claim12 wherein the filter is a capillary filter.
5 14. Afilter apparatus as clainmed in any one of clains
11 to 13 wherein the gas introduction neans is a rod

| 1. hBltéraapisaratus ad dlaified inl dn§rondPalaih U8 vardh BieBd id é}ected in the
any one of claim 14 wherein the rod is erected in th

axial centre of the tank.

16. A filter apparatus as claimed in claim 14 wherein the rod has one or more
10 perforations for passing the gas into the tank; the perforations being on half of the

length of the rod.

17. A filter apparatus as claimed in claim 14 wherein the half of the rod is nearer the

bottom of the tank than the other half of the rod.

15
18. A filter apparatus as claimed in any one of claims 11 to 17 further comprising
a backflushing means for introducing a backflushing liquid into the tank;
whereby
particles accumulated on the at least one surface in the tank is further
20 dislodged.

19. A filter apparatus as claimed in any one of claims 11 to 18 wherein
the backflushing liquid is introduced from the inside of the capillary filter

H

through a membrane wall of the capillary filter and into the tank.



axial centre of the tank. 16. A filter apparatus as
claimed in claim114 wherein the rod has one or nore 10
perforations for passing the gas into the tank; the
perforations being on half of the Ilength of the rod.
17. Afilter apparatus as claiygd in claim214 wherein
the half of the rod is nearer the bottomof the tank
than the other half of the rod. 15 18. A filter
apparatus as clainmed in any one of clainms 11 to 17

ot ckflushi nea f ) .

i%’é-;‘; e BB Aty fnnagn P58 Hlaiy bl tonES gegaple of introducing
er.eb R&L ticles. accunu ted n t he at. | east one

sur fﬂéc%a ﬁ Beysame 3 fi‘Ssmﬁr?f? he berkdlughingliguwid. 19. A

filter apparatus as clained in any one of clainms 11 to

18 wherein the backflushing liquid is introduced from

the inside of the capillary filter, through a

ey ks apparatusfas chémedini dnly @ny of tllafney 1 la20, Mhercile gas

tank. 16 20. A filter apparatus as claimed in any one

of essambly rhiartsds 4@ pteiaihteodute th@tgg@ g Fﬁl@aﬁ r,at

the same tinme as introducing the backflushing |qU|d

5 21. Afilter apparatus as clained in any one of

claims 11 to 20, wherein the gas assenbly neans is

adapted to introduce the gas in a pul sati ng manner.



