1 FILTER RENEWAL SYSTEM AND A METHOD THEREOF Field of the
invention 5 The present invention relates to the field of filters and
particularly to hollow fibre filters or capillary filters. Background 10 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 acrdsHHE RnBlibiEmealay STEMyANDeASMETHOD THEREOF
“trans-membrane-pressure’, from outside the capillary filter into the 15
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. 20 Over time, residue
Einddtobthedoeentisiates 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. 2
The present invention relates to the field of filters and particularly to hollow

fibre filters or capillary filters.

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
holiow channel inside the capiliary 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 holiow 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

yneconomic.
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Another solution is to rejuvenate or renew capillary filters by backflushing
a flow of liquid into the hollow of the capillary filter, across the membrane
wall and out of the capillary filter. The flow of backflush liquid dislodges
the residue on the surface of the capillary filter and thus renews the
efficiency of the capillary filter. 5 Howevey, backflushing does not remove
all residue. Sometimes, stubborn spots of residue remain on the capillary

filter despitenthehagkfushing;which.continue, t&pgﬁélly%@{%%thﬁa%cglésmg a

performance of the capillary filter. Therefore, it is desirable to provi

devicsr agmetines that aaidomarecAQiefficiently fejuvenats orienewthe 1 ou

performance of capillary filters. Summary of the invention In a first aspect,

tfatpresgitiovento prqweesra e Hﬁgiélgi@&g%%‘:@émﬂ%ﬁqbe surface

particles on at least one surface within a tank of liquid comprising the step
of ihtroaipitiny & gassntalihertankisstieh thateine liguid &ﬁﬁi@fﬁl@{.the
gas, consequently abrading the particles on the surface, and dislodging
said particles. Accordingly, the invention offers advantages in terms of
effective renewal of 20 capillary filter, providing improved quantity of

filteredHiquichen diesSukhing tive far ehemicall cleanisgs JhisiFasyltsibbom spots
lower cost of treatment per unit of liquid. 3 In a second aspect, the
vesidon provides dhif@pippanilus despieisind actenlshior ComaiRibe@nue to
liquid; a gas introduction assembly for introducing a gas into the tank
compromise the performance of the capillary filter.

Therefore, 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 sajd 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.



10

15

20

SO as to agitates the liquid in the tank; whereby the agitated liquid abrades
particles accumulated on at least one surface in the tank for dislodging
said particles. 5 Brief Description of Drawings It will be convenient to
further describe the present invention with respect to the accompanying
drawings that illustrate possible arrangements of the invention. Other 10
arrangements of the invention are possible and consequently the

particHasibeafriha pecompanytng SHapmngk isfltdo Hpinaerstagsiang a tank
-superseding the generality of the preceding description of the invention.
firgurealnis @ cliogsdsecticrial-etenationefaniiist tarikpctarting oo the tank
embodiment of the 15 present invention; Figure 2 is an isometric view of
sa fxaseagfttives thakighfignreénd tdeiguvdseb vl soltamaltic didgtani of pheicles
flow of liquid in filtration, across the 20 membrane of a capillary filter
aemploleedinithe ieasbovirment af iEitur éatk Figulish 2bing axdhyemiatis.
diagram of the reverse flow, which is a backflush of liquid, across the
membrane of a capillary filter employed in the embodiment of Figure 1; 4
Figure 3 is a schematic diagram of a process according to an embodiment
Bafieh & preeticinveRuawiagsd; Figure 4 is a schematic diagram of a
process according to a further embodiment of the 5 present invention.

It will be convenient to further describe the present invention with respect to the
accompanying drawings that illustrate possible arrangements of the invention. Other
arrangernents of the invention are possible and consequently the particularity of the
accompanying drawings 1s 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 fiitration, 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 1s a backflush of liquid,

across the membrane of a capillary filter employed in the embodiment of Figure 1;
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Description of Preferred Embodiment Figure 1 shows an embodiment of

the invention comprising an elongate tank 1, the tank 10 1 containing a
plurality of capillary filters 2 each bent to form an inverted U-shape. The

two ends of each inverted U-shape capillary filter 2 is embedded into the

base 5 of the tank 1. Therefore, when tjﬂe tank 1 is filled with liquid to be
filtered, the liquid is unable to leak into the hollow channel in the capillary
Ifalg%;e’/-‘gtmtégﬁe&ﬂat%aﬁ?mso%%c%@pak%%@ﬁ%&%-a£ %H;%%b%lﬁyof’ﬂlx resent
enter into the capillary filter 2 by permeating 15 across the membrane wall

ol the sapiary 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). 20
Figuee2sis acalosetepiilusination pfonessikandpbthe capilapefiters 8bnt of the
Figure 1, showing more clearly that the two ends of the capillary filter 2
meRdiseriesinto 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 5 channel in

the capillary filter 2 and through the holes in the base 5 to be released
Breseuigtiitmeolf dttoforopé dinghddihibettank 1. Therefore, during a filtration
operation, a liquid is pumped into the tank 1 though a top 5 opening 3 (in

a direction reversed of the arrow shown pointing away from the top

opening 3) of the tank. The pumping pressures the liquid in the tank 1 to
Ipemeclatbdntoan embodiment of the invention comprising an elongate tank 1, the tank

I containing a plurality of capillary filters 2 each bent to form an inverted U-shape. The
two ends of each 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 Figure 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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the capillary filters 2. The liquid thus filtered is directed by the capillary

filters 2 towards the base 5 of the tank 1 and out through the bottom

opening 4 of the tank 1 (in a flow direction reversed of the arrow shown

pointing into the bottom opening 4). 10 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

cham (i 2 thinciys | bapilfdrs: Mter2hisudinviaitield par tidasieasriebbycbgsed

liquid into the tank 1 are unable to permeate the membrane and thus

tbraagh thatretank dpeningideofiibecapitiary 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. 20 The tank

1 of Figure 1 also comprises means for introducing a gas into the tank 1.

IR EmbEi e At THECh eare oriridtidilgrayasdsrir the farinlahaugh a top

rod 6 erected in the radial centre of the tank 1. The top end of the rod 6

SREBIMEIS MR ABECT O thesak Arbeigrtonsbetsn roiatingasmalgasthe top

source (not shown). The rod 6 has a plurality of holes or perforations 11

SRSERS IS, eikn Tﬁat%agfwyﬁ@rﬁﬁ%ad@mm@gwm tsppetrgeate into

%He rod fi iII%J_strated by the arrow labelled 8, and released into the tank 1
FodgH BRE B‘@Fﬁ)?afﬂgﬁshﬁfq AERtiHered dselpartsratib s taraarstiaions 2

Iocatedtt%t trH%Io%Ne half of the rod 6. However, in other possible .

e @é&}%‘iﬁéﬂ%éﬁ%&%@%&hé&e brsteressimedt lehtntank 1 (ina

titfe r%d 6. In yet anog1e %mbodiment, only. one or a few
ow direction’reversed of the arrow shown pointing into the bottom opening 4).

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 lquid 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
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5 perforations or other types of opening may be provided at the base of
the rod 6. Alternatively, other suitable means introduction of a gas into the
tank may be used, such as a valve, a tap, or other methods known in the
art, preferably, but not essentially, in a manner so as to distribute the gas

‘broadly throughout the tank 1. An 10 exgmple of the gas is air or oxygen.

When the capillary filters 2 are used so much that particles that may have

dbeuniufaitid otk bextes nalcsu tfbet of sherchpillare dilerstR.CaRPTARNSEN the
the efficiency of the filtration operation, a rejuvenation process is applie
toedistetigesthe. paftiges:. 1,5HETetnkibnmblriaing some amaunt il i half of
for the rejuvenation process and a gas is introduced into the rod 6 as
iHificaced bipweyerroworabeiess®]wdridh melaaste riatty theoiguidiise ughited
the perforations | 1 on the rod 6. The gas forms bubbles in the liquid that
ridengribieayititel enathqfithavhith. dbradesdtieparticidicoveredisuface ofew
20 capillary filters 2 to mechanically loosens and dislodges the particles
JeElprtians Portbeid vasipAsPaRaR RaT he preddadivabeditation tiseod 6.
improves dispersion and suspension of the particles in the liquid. 7 The

gas is bubbled into the tank | for a predetermined period, after which a
backflush liquid is applied to the capillary filters 2, concurrently with the

introdutidHBHTRYY gLl hihisraraRtRe st giar i sasface bEtask may be

capciilaglflilters 2 of accumulated particles,
used, such as a valve, a tap, or other methods known in the art, preferably, but not

essentially, in a manner so as to distribute the gas broadly throughout the tank 1. An

exampie of the gas is air or oxygen.

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

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

The tank i 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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5 The backflush liquid is pumped into the bottom opening 4 (in the
direction of the arrow 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 liquid then flows in the hollow
channel 22 in each capillary filters 2 and, eventually, 10 permeates
through the membrane wail of the capillary filter 2 into the tank 1, out of
the capiliary;iltemBicinagrawsaf Figure2adtivstratedhedion afe: which a
backflush liquid from within the hollow channel 21, across the membrane
bR 22 AGdiow aficapiiary JltgN 2 1518s the ackBusihigwd he introduction of
accumulates in the tank 1, the level of liquid rises and reaches the top
thepaning farthiaiswascusedieinipsuea i awit dusng the atere 2 wentionadated
filtration operation. The eventual overflow of liquid is released through the
pdalepening 3, in the direction illustrated by the arrow pointing away from
the opening 20 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). 8 Optionally,
backflisiblhigkithshaig el of thenpadiety e e thvenligpiel ifilker €th dhddiae b ats
another type, as long as the liquid is suitable for dislodging residue from

ththarcapliawnfiltersiz: botexapple;chlondatgaavaier may heflisedproigbithe

could provide an
base 5 into the ends of the capillary filters 2 Jocated within in the base 5. The backflush

liquid then flows in the hollow channel 22 in each capillary filters 2 and, eventually,
permeates through the membrane wall of the capillary filter 2 into the tank I, 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 I, 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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oxidising effect on some residue. 5 Thus, while the gas bubbles dislodge
particles on the capillary filters 2 by agitating the liquid about the surfaces
of the plurality of capillary filters 2, the backflush liquid removes the
particles by an “in-to-out' flow of liquid across the membrane walls, out of
the capillary filters 2. 10 Other than dislpdging stubborn accumulation of
particles on the surfaces of the capillary filters 2, the concurrent gas

agitatign anehaayshinplseimeraes: dsRErsion and sspensianefd or
particles in t

e€'fiquid and, thereby, improves transportation of the

nbd tigles hy.the Rackilush liosido expylsianiaidherteRiQRABNG RsiliRe from the

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

GAHERY e nhirapaukihe capillan dilers .o dieaiad by khe dofiRtbrovide an

lines labelled 1.0 in Figure 1. 20 More preferably, the gas bubbles create

Antpvarghelicalopieseiialing, 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. 9 The desired effectiveness and manner of
agitatignprevidediydiebgaslesuiihl @dge particles on the capillary filters 2 by
agitating the liquid about the surfaces of the plurality of capillary filters 2, the backflush

liquid removes the particles by an ‘in-to-out’ flow of liquid across the membrane walls,

out of the capillary filters 2.

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 backfiush 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 increése contact between the liquid and the
particles accumulated on the capiilary filters 2, This could further improve

dislodgement, dispersion and transportation of the particles.
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the described helical flow or even other pattern of liquid movements,
depends on parameters such as the design of the rod 6, the size and type
of perforations, the rate and pressure in which the gas is introduced into
the tank 1, the size of the tank 1 etc., all of 5 which would be clear to a
man skilled in the art on disclosure of thegyinvention and do not need to be
discussed here. This said, it may be particularly advantageous to

introducehthe:gasdiefeBileatngMARNaHL05 e ARRAEIoRta L gas, such as
provide, beneficial vibration effects and other benefits that would be Clear

ththieskilled workerilAceoinghthainseeuingisnartasnes Refore,2Re on
during the backflushing flow. Air is 10 injected through port (8) to provide

thesoering effectiondbecapiinedtersiwithin the wlengaieddantons, te rate and
thereby dislodging all accumulated residue within the elongated tank.

Oresssucmméinbdhiegab/asar@Neand Ot eyta of@.5:2 0586anas PR, all of
2.0-5.0 seconds, thereby enhancing the effectiveness of dislodging the
rebidheveiddibaivéelong ated daidled 16 Figaredd tlisstoates affilteatioBnrion and do
system incorporating the embodiment of Figure 1, in which the

deshegddodut disessitbtrene Tesfieid of ingyche pring: the lfltationpaness

and the dashed lines illustrate the flow of liquid during the backflush

proedyse Tivezeslid dipdsating meantie fohylsicthpipindoafithe illusisadedle, beneficial
system. 20 The system has a filtration process flow path, comprising a

fitbatenn siieniszmd athapbensfits-tiatavonlpipecdteadirgkol ik wapker.

opening 3 of the tank 1, a downstream- _
Accordingly, air scouring is performed before and during the backflushing flow. Airis
injected through port (8) to provide the scouring effect on the capillary filters within the
elongated tank, thereby dislodging all accumulated 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 F igure 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 1o a collection point (not shown). A downstream-filtration-valve 33 is fitted along
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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 10 the
downstream-filtration-pipe 34 to open and close the
downstream-filtration-pipe 34. A productflow meter 38 is also fitted to the
downstream-filtration-pipe 34 to monitor the amount of filtered liquid. 5

TheaystercalsainasahagidiushRiosessdiowspath cfﬁg)l;}{g Ising. liration-pipe 34.

backflush pump 35 connected to supply a backflush into t

operddgeeiiibe ekeds andiadanasiean M{%Dfﬁsa%ﬁ%gg%%%omm

backflush liquid carrying dislodged particles away for disposa
divwvnstreanofiftickdbddhyvirive 36 is fitted to the
downstream-backflush-pipe 37. 10 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

downstiganssistckfiishivalveds isdiozede Scanversebmwhandiack fush
filtration process is not in operation and during the backflush process, the
firatici - porme Bddisostoppea anckthesh diynistiaambi tationvabandd i3he tank 1
closed, while the backflush pump 34 is in operation and the downstream-
badkidehnsaloensddskdhsh. 20 Bickefdiesctimgricdhefilr HoRiREReEss dislodged
illustrated by the dash-and-dot lines, a filtration-pump 31 pumps a liquid

e fisareavthro diirebs. up sreantéitrabonkyiiper 321 ve 36 is fitted to the

downstream-back{lush-pipe 37.

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 I, 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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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 | to permeate into the capillary filters 2 and out
through the bottom opening 4. The 11 downstream- filtration-valve 33 in a
downstream- filtration-pipe 34 is open to allow the filtered liquid to be
directed to a collection point (not shown). When the filtration process is

cRReteshans kainenatien ofthedcrpilaps filtat it reayitet theflavoofiow the
filtration liquid as shown by the dash-and-dot lines, is stopped. A supply

aligasdsithen wreducedyia therrdibinte e digidremaining in tank 1 to
create the agitating bubbles, as previously mentioned. The gas is supplied

for a pre-determined period before the afore-mentioned backflush 10

process is applied, so that the agitation of liquid in the tank may loosen

and/or Skispenick Stmadof thecpartictesnpl ddandecinhichtivay savecapingry filter
of the backflush liquid and energy for cost concerns and increase
recovenedateefrod uétipertentige: dffegd wolyniby. dbSHSabequibngly is stopped.
when the backflush process is applied, as illustrated by the dashed lines

irk By 8 thee Tiltilztiomdpednpsd Vis thaspdridiedoithe peyationtaipieyénting: 1 to
liquid flow in the upstream-filtration-pipe 32. The downstream-

filteatiothy a8 S abible schsserd v ithis] ankilistegump 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 20 the tank 1,

into the hollow channels in the capillary filters 2 and permeates through
tihge gas is supplied for a pre-determined period before the afore-mentioned backfiush

process is applied, so that the agitation of liquid in the 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 Uipstream-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 capiilary 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 backilush liquid is released though the top opening 3. The
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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 12 downstream-backflush-valve 36 is open

to allow the backflush liquid to flow throgygh a downstream-backflush-pipe

37, carrying particles dislodged from the capillary filters 2 for disposal. 5
Altvasighathé eridodiments dliysipaied inloigute BasPak dhailBigeiow through a
filtration system, it is also possible that the embodiment is a stand-along
Capifisiry dittéradieflinsbrpitied appareius prhaiés, dejpillgey flbershoayiBary filters 2
removed from a larger filter system and placed in a smaller, or

fiamportable stand-alone apparatus just for rejuvenating or renewing

capillary filters. 10 In a further embodiment, Figure 4 provides an

alternative arrangement of the invention wherein the
downstream-filtration-pipe 34 further includes a filtration pump 31

intermetiia et adiamnfits aliopeddaaBiang thesprotuteflewgenitention
38. Further the embodiment as shown in Figure 4 shows the backflush

ProcaEsd IS W aRe PP HalR e copRedithsman yalva BB alopmenn i filter
nan-return valve shown on the backflush process flow path of Figure 3.

TRV ERBINgSPRETde sigatis isapdiors BlisimpleviRoragpeasdfrom a larger filter

configuration; namely side stream (figure 3) and submerged (figure 4). 20
system and placed in a smaller, or transportable stand-alone apparatus just for

rejuvenating or renewing capillary filters.

In a further embodiment, Figure 4 provides an alternative arrangement of
the invention wherein the downstream-filiration-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 repiacing 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).



13 Claims 1.. A method of dislodging accumulated particles on at least
one surface of a filter within a tank of liquid comprising the step of 5 a)
introducing a gas into the tank, such that the liquid is agitated by the gaspycsLLP
to create an upward helical, or spiralling movement of the liquid,
consequently abrading the particles onthe surface, and dislodging said
§ rticles. 2. A method of dislodging accumulated particles on at least one
e within a tank 10 of liquid as claimed in claim | wherein 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
fauid esamen n sl 2uheiein he fleris 2 caplen er 0 e
me ot islo éjr%lc es'on at Ieas% one Slftac8 w' in
a tan #’ of |I% E}?j’c' edin clalm 3 f&:rthefr comprising the step of b)

back ughlng ‘om inside h% capl l?gry filter and across the

5 membr %%ééé’“}{ HIRL I%i?h?ﬁﬁﬁ“tr%ﬂﬁei éﬁ‘se apilary. i %r%'ﬁ% s to

dlslodg xpe ng |qU|d rom the ta rou tran openin
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concurrently ex cuted. 6. A me Ialme in any one 5t daims 2

Where%f@&%@%ﬂﬁ?ﬁé@%'ﬂllé'gutz%ce, and dislodging said particles

2. A method of dislodging accumulated particles on at least one surface within a tank
10 of liquid as claimed in claim 1 wherein 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 hquid as claimed in claim 2 wherein the filter is a capillary filter.

15
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
20 ¢) 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

25 whirl around the filter.
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25 whirl around the filter. MCSLLP 14 7. A method as claimed in claim 6
wherein the liquid spirals upwardly in the tank to be expelled in step c). 5

S. A method as claimed in any one of the preceding claims, wherein the iCcSLLP

introducing the gas step comprises the step of pulsating the gas. 9. A
method as claimed in claim 8, wherein the pulsating step comprises
cycling the gas ON and OFF. 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

’}9 'Orrfgtﬁaoo qgac %nzntﬁ?} 15nsc glo ”%SJQ&%E tFﬁa_}'Lédﬁsl‘,zaenEa?g fgg\l;uaé:[r%? in th ﬁank to be
comprising a lank 1or containing a lquia; a gasin roduction assem Yy

forégtra?e%c;irq%ta gas into the tank so as to agitate and create an upward
helical, or spiralfing movement of the liquid in the tank; whereby 20 the

agitated liquid abrades particles accumulated on the filter in the tank for
dislodging said particles. 12. A filter apparatus as claimed in claim 11

g\./h %r%{gtm) %%r}: ari]ngllééeiﬁ e?n];}l%enré gp glybere%gding claims, wherein the introducing

the gas step comprises the step of pulsating the gas.

9. A method as claimed in claim 8, wherein the pulsating step comprises cycling the

gas ON and OFF.

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

a tank for containing a liquid;

a gas introduction assembly for introducing a gas into the tank so as to
agitate and create an upward helical, or spiralling movement of the liquid in the
tank;

whereby

the agitated liquid abrades particles accumulated on the filter in 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.



least one surface is a surface of the filter. 25 MCSLLP 15 13. A filter
apparatus as claimed in claim 12 wherein the filter is a capillary filter. 14.

A filter apparatus as claimed in any one of claims 11 to 13 wherein the MCSLLP

gas introduction means is a rod in the tank. 5 15. A filter apparatus as
claimed in any one of claim 14 wherein the rod is erected in the axial

of the tank. 16. A filter apparatu claim claim 14 Where
o ol SATBHE B s BB B b TS HE g RS e O
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

Pgtt of the tar%k than, the ther half of t Ee}rod c}j f lter ap aratus
amed ARV b ?’%‘i&% B T 80E P IR ddrfipd Wé‘eé%éé fifi8hing

means for jntroducin aba Kfl liquid into the tank; whereby

par]tlcfegoa({:cumuﬁa’fe?Ig é Lé]alc)easgkone surface in the tank is further 20

dislodged.

15. A filter apparatus as claimed in any one of claim 14 wherein the rod is erected in the

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 1s introduced from the inside of the capiliary filter,
through a membrane wall of the capillary filter and into the tank.

25



1.9. Afilter apparatus as claimed in any one of claims 11 to 18 wherein
the backflushing liquid is introduced from the inside of the capillary filter,
through a membrane wall of the capillary filter and into the tank. 25
MCSLLP 16 20. A filter apparatus as claimed in any one of claims 11 to
19 capable of introducing the gas at thleﬁsame time as introducing the
backf%:shing liquid. 21. A filter apparatus as claimed in any one of claims .
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as. in a pulsating manner. . e
g the gas? at the sgme time as introducing the backflushing liquid.

MCSLLP

21. A filter apparatus as claimed in any one of claims 11 to 20, wherein the gas

assembly means is adapted to introduce the gas in a pulsating manner.



