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(57) Abstract: The invention relates to a device for filtering with the aid of
at least one membrane, which is used (13) for a water treatment plant, is im-
mersible into a filterable medium, comprises means for injecting a gaseous
fluid in the form of bubbles for cleaning said membrane (s) and which is
characterised in that it is provided with backflow means preventing the con-
tact of said filterable medium with said injecting means.

(57) Abrégé : L’invention a pour objet un dispositif de filtration a I'aide
d'au moins une membrane (13), destiné a équiper une installation de trai-
tement d'eaux, du type immergé dans un milieu a filtrer et comprenant des
moyens d'injection d'un fluide gazeux sous forme de bulles destiné au décol-
matage de ladite ou desdites membranes, caractérisé en ce qu'il comprend
des moyens anti-refoulement permettant d'interdire le contact dudit milieu
a filtrer avec lesdits moyens d'injection.
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IMMERSED-MEMBRANE WATER TREATING FILTERING D

EVICE

[ —

COMPRISING MEANS PREVENTING FILTERABL:

(]

MEDIUM

BACKFLOWING TO FILTER CLEANING GAS INJECTING MEANS

The 1nvention relates to the water treatment

field. More precisely, the invention relates to a

device for 1njecting a filter cleaning gas into a

pundle of filtering membranes 1mmersed 1in a fi ' terable

5 medium.

According to a known filtering technigue, the

filtering system comprises vertical immersed membranes
grouped 1nto a module generally c¢ylindrical or
parallelepiped 1n shape. Traditionally, these modules

F

10 1incorporate flat plates or hollow fibres of organic

membranes, potted at least at thelr lower end.

The treated liquid 1s filtered under the effect of

g

a pressure difference maintained between the two sides,

upstream and downstream, of the membranes.

15 These mempbranes are traditionally micro-
filtration, ultra-filtration or nano-filtration
mempranes.

The 1invention applies particularly to devices 1in

which the membranes are arranged 1in the vertical
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position, but also applies to filtering devices 1n
which the membranes are immersed 1n the horizontal
position.

These immersed-membrane systems are used
particularly for treating water that 1s to be made
drinkable, with a view to keeping the pollution 1n
suspension in the water or else to prevent microscopilc

animalcules (protozoa), such as cryptosporidium or

giardia, bacteria and/or viruses from passing through,
or again to keep back powdery reagents or catalysts,
such as activated charcoal dust or alumina, which have
been injected into the treatment system upstream of the
membranes.

This type of membrane 1is also used 1n 1mmersion 1n

membrane bio-reactors (often known as "MBR") as a means

of clarifying waste water treated by a biomass 1n

P

suspension in the reactor, and as a means of preserving

the biomass inside the reactor.

Membrane modules are often clustered 1nto racks or

F

cartridges, with a support and common connections for

all the modules in the rack or cartridge.

In known immersed-membrane filtering systems, one

problem lies in the gradual fouling of the membranes by

the filterable materials, known as sludge, and this 1s

particularly the case with regard to membranes that are

immersed in a bioreactor containing activated sludge.

Indeed, the membranes gradually become fouled with

sludge trapped on their surface and 1in the substance

pre

thereof, or even, 1in the case of severe fouling of the

y——

fibre bundle, by plugs of sludge and/or fibrous

material trapped by said bundle.
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This fouling requires action to be taken to clean

the filter, often using periods of retro-filtering
through the permeate, with or without chemical reagent,
or agalin by chemically washing the membranes.

More often than not, 1n order to c¢lean the

membranes and/or delay the fouling thereof, a gas
(generally air) 1S injected, continuously or

cyclically, into the inner part of the membrane module.

The bubbles of gas injected rise along the fibre

or the plate with a speed which tends to restrict the

F

deposit of material on the membrane, thereby reducing

the rate at which the filtering membranes become

fouled.

This 1s due to the fact that the rise of the

injected gas bubbles creates strong turbulence, more or

less agitating the neighbouring fibres, mechanically

-

cleaning the fibres or flat plates by the actioh of the

p—
p—

injected air, which 1n the end delays the fouling of

the membrane bundle.

Various processes have been proposed for injecting

p—

a filter cleaning gas of this kind.

According to a known technique shown 1n figure 1,

the gas is injected directly into a enclosed chamber 10

—
p—

(using a pipe 11) located under the lower potting 12 of

the hollow fibre bundles 13, the air being distributed
between modules using a gate 14 or a calibrated

orifice, prior to passing 1nto the apertures 15

provided in the lower potting of the fibre bundles.
According to this technique, the filterable medium

passes through the membranes in the direction i1indicated

py the arrow F1l.
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The use of this system leads to the 1injection

apertures becoming fouled very quickly. Indeed each
time the gas 1njection 1s stopped, a part of the
treatable medium penetrates 1nto these apertures, and
the sludge thus brought 1in 1s dried by the gas when
injection resumes, which rapidly causes the apertures

—

to become fouled 1f not completely blocked.

Figures <Z2a and 3 each show another technique

according to which the filterable medium and the filter

cleaning gas are both 1njected through apertures 15

provided 1in the lower potting 12 of the hollow fibre
pundles 13.

P
pu—

This system has the theoretical advantage of

preventing the sludge deposited 1n the apertures from

pr— gro

‘ect of the gas passing through.

drying under the e

According to the device shown 1n diagrammatic form

in figure 2a, the hollow fibre bundle 13 1s 1mmersed

vertically 1into the filterable medium, (for example

activated sludge in an MBR) and filter cleaning air 1is

brought under each module through piping fitted with
perforations allowing air to pass.
The air 1njected under the modules enters the

modules, then rises inside the modules along the hollow

fibres, before escaping through the sides or through

P

similar orifices provided 1n the upper potting of the

modules.

According to the device shown in diagrammatic form

in figure 2b, the filter cleaning ailr 1s also brought

under each  module through piping fitted with
perforations allowing air to pass, the membrane module

being shown here in the horizontal position.
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According to the device shown 1n diagrammatic form

in figure 3, a venturi type system 1is provided to

distribute the sludge flow and gas flow equally under
the modules.

One drawback of the gas 1njection method employed
in these technigues 1s that the air injection apertures
located in the base of the membrane bundle gradually
become fouled on account of the depositing of sludge
(or large particles, fibres etc brought 1n by the
treatable liquid), as well as in the sludge/air mix
area 16.

Consequently, this phenomenon gradually causes
poor distribution of gas, which 1s unevenly distributed
at the base of each module or between the different

F

modules, and finally an accelerated fouling of the

P

parts of the fibre bundle or flat plates 1nadequately

swept by the filter cleaning gas.

Another objective of the i1nvention 1s to overcome

P

the drawbacks of the prior art.

To be more exact, the objective of the 1nvention

is to propose a filtering device for use 1n water

treatment, of the type with membranes immersed 1n a

filterable medium and comprising means for 1njecting a

membrane cleaning gas, which eliminates the foullng

effects of injection means encountered with prior art

solutions.

Another objective of the invention is to provide a

filtering device of this kind which allows a good

distribution of filter cleaning gas 1n the membrane

bundles.
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Another objective of the invention is to provide a

filtering device of this kind which 1s compatible with

different systems for injecting filter cleaning gases.

Another objective of the invention i1s to provide a

p—

filtering device of this kind which limits maintenance

interventions or which facilitates them when they are
necessary.

Another objective of the invention 1s to provide a

filtering device of this kind which 1s simple to design
and easy to 1lmplement.
Yet another objective of the invention 1s to

F

provide a filtering device of this kind which 1s not

aggressive for the membranes.
These objectives, as well as others which will

emerge  subsequently, are attained through using

invention, the subject matter of which 1s a filtering

device using at least one membrane, 1intended to Dbe

p—

fitted in a water treatment plant, of the type immersed

in a filterable medium and comprising means for

injecting a gaseous fluid 1in the form of Dbubbles

intended to clean sald mempbrane Or mempranes,

characterised in that it comprises backflow prevention

means preventing said filterable medium from coming

into contact with said 1njecting means.

In this way, the fouling effects occurring

directly in the injection system 1tself are ellminated,
or at the very 1least restricted, such effects being

common with prior art solutions.

With fouling of the i1njection means prevented, the

filter cleaning gas can then be dispensed with

satisfactory and near constant distribution.
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It will therefore be understood that maintenance

interventions to clean the gas 1njecting means can,
through the invention, be substantially reduced, or

even eliminated.

The backflow prevention means according to the

invention may act directly on the gas 1njecting means
or in the injection apertures 1n the filtering module,

as will be seen more clearly below.

Furthermore, a curtain of bubbles 1s obtained

which has a protective function over the membranes and

prevents them being attacked by the filterable

materials.

F

According to a first approach of the inventilon,

salid injecting means comprise at least one orifice

provided in at least one 1nlet nozzle of said gaseous

fluid, said backflow prevention means 1ncluding at

least one material for covering saild orifice or

orifices, having at 1least one resililiently distortable

p—

passage the outlines of which move apart when the

ity

pressure of sald gaseous fluid exceeds a preset

pressure in said inflow tube and come together when the
pressure of said gaseous fluids 1is less than said

preset pressure.

In this way, the backflow prevention means allow

the filter cleaning gas to pass during an 1injection

phase, while they close up again on themselves whenever

the 1njectlon stops.

Therefore, whenever gas 1injection stops, the

ke

injection orifices are protected from contact with the

filterable medium and from contact with any sludge that

this medium contains.
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Sludge being deposited, or even drying on the

as noted with solutions of the

injection orifices,

prior art, 1s therefore avoided.

According to a first embodiment of this approach,

5 said inlet nozzle or nozzles extend substantially

horizontally under said membranes.
‘ore be adapted to devices

The 1nvention can there:

in which the injectable gas 1s brought under the

filtering modules using perforated piping, as described

ference to figures 2Z2a and 2b.

10 previously with re:
In this case, sald covering material

preferentially forms an added watertight sleeve on each

of saild nozzles.
Such a sleeve proves 1ndeed to be particularly

15 adapted to the shape o0of the piping and allows easy and

rapid 1nstallation and anchoring.
first concelvable alternative, said

substantially

According to a

membrane or membranes extend

horizontally.

20 According to a second concelvable alternative,

salid membrane or membranes extend substantially

vertically, said 1njecting means comprising at least

one aperture provided in the vicinity of at least one

of the ends of said membranes.
first embodiment of thils second

25 According to a

alternative, sald nozzle or nozzles extend at least

partially through said aperture or apertures.

Such an embodiment therefore appears particularly

in which the filtering

adapted to filtering devices
sealed filter cleaning gas

30 modules are served by a

distribution enclosure.
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It can be understood therefore that, since the
nozzles fitted with their covering material extend

through the injection apertures, the apertures come to

be protected against fouling, and are so because of the

nozzles themselves and thelr covering material.

Preferentially, said covering material forms a cap

carried by said nozzle or nozzles.

In this way backflow prevention means are obtalined

that are straightforward to design and easy to

implement.

gr—

According to a first embodiment wvariant of the

nozzle or nozzles, they have an end flush 1n said space

relative to said aperture or apertures, said orifice or

orifices being provided on said flush end.

In this case, sailid cap or caps have a length that
is substantially longer than that of said nozzle or

nozzles.

r—

It 1is therefore possible to vary the length of the

cap as a function particularly of the required pressure

loss.
According to a second variant of the nozzle or

nozzles, they have a cylindrical portion extending 1nto

a space 1n the vicinity of said membrane or membranes.

In this case, sailid orifice or orifices are to

advantage provided on the periphery of said cylindrical

portion.

In this way, the gas bubbles are 1injected

radially, in the direction of the membrane walls which

tends to further improve the cleaning thereof.

—

According to a preferred solution of this

embodiment  variant, sald cylindrical portion  or
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10

.

portions have a length of between about 20 mm and about

500 mm, and preferentially have a length of about 60
IMm .
These dimensions are particularly adapted to
5 secure an effective cleaning of membranes with a height
of about 1000 to 2000 mm, or even 2500 mm.

p—

According to another characteristic of this

embodiment variant, said cap has a length substantially

equal to that of said cylindrical portion.

10 According to a preferred solution of this second

embodiment, said cap or caps have a length of between

about 20 mm and about 200 mm, and preferentially have a

-

length of about 60 mm.

To advantage, said cap or caps have at least one

15 substantially vertical slit, forming said resililiently

distortable passage, and preferentially have, at their

periphery, a plurality of evenly distributed slits.

n this way a good distribution of bubbles 1s

obtained 1n the spaces provided between the membranes,

20 the bubbles being directed towards the walls of these

membranes on account of the radial distribution of the

slits.
According to a third wvariant of the nozzle or
nozzles, they have a dome-shaped end extending 1n said

25 space or spaces provided between said membranes, sald

orifice or orifices being provided on said dome.
In this case, salid nozzle or nozzles

preferentially have two orifices, said cap or caps

having a slit extending radially between said two

30 orifices.
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11

To advantage, said slit extends over a length of

between about the diameter of the base of said dome and

about a third of said diameter.

It 1s possible in this way to obtain a

satisfactory pressure loss, and to wvary 1t as a

p—

function of the characteristics of the module.

According to a second embodiment of the
alternative according to which the membranes extend
substantially vertically, said backflow prevention
means comprise at least one clack valve mounted 1n each
of said apertures so as to be moblle between at least
two positions:

- an injection position when the pressure of said

=

gaseous fluid upstream of said clack valve, along the

p—

direction of 1njection, 1s greater than a preset

pressure;

- a position of closure of said aperture when the

F

pressure of said gaseous fluid upstream of said clack

P

valve, along the direction of i1njection, 1is lower than

sald preset pressure.

g

According to a first embodiment of this second

=

approach of the invention, said clack wvalve or wvalves

comprise a drop valve mounted mobile 1n translation in
sald aperture along the longiltudinal axis of said

aperture.

In this case, said drop valve 1s preferentially
coupled to resilient recall means which tends to bring

said drop valve back 1nto said closed position, when

the pressure of said gaseous fluild upstream, along the

p—

direction of injection, of said clack wvalve 1s lower

than sald preset pressure.
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12

According to a second embodiment of the second

P

approach of the inventilion, said clack wvalve or valves

comprise at least one resiliently distortable washer
mounted on a support extending coaxially to said
aperture.

An embodiment of this kind proves to  Dbe

particularly advantageous in that it comblnes

efficiency, simplicity, reliability and strength over

time.

In particular, an arrangement of this kind
obviates the need to use a return spring in accordance
with the previous embodiment.

According to another characteristic of the

invention, said backflow prevention means, and/or said
nozzle or nozzles which  support  them, can be

dismantled.

In this way, malntenance interventions are

facilitated, when they are necessary. The Dblowback
prevention means can therefore easily and quickly be
replaced (or dismantled/reassembled).

According to an advantageous solution, sald

P

pbackflow prevention means are made of at least one

material belonging to the following group:
— rubber;

— silicon;

— ethylene-propylene-diene terpolymer;
— polyurethane.
Preferentially, salid material has a thickness of

between about 0.5 mm and about 3 mm.

To advantage, the device comprises means for the

P

distribution of said gaseous fluid that allows said
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13

gaseous fluid to be distributed through saild backflow
prevention means with a throughput of Dbetween about
2.107° Nm’/s and about 5.107° Nm’/s.

According to a preferential embodiment, said
membranes are caught i1n at least one potting, at least
at their lower end, said aperture or apertures being

provided in said potting.

Preferentially, sailid membranes are caught 1n a
lower potting and in an upper potting, at their lower

and upper end respectively.

According to a preferred solution, said backflow
prevention means are provided to bring about a pressure

head loss of between about 20 cm and about 60 cm.

Such characteristics relating to the filter

cleaning gas can be obtailned wilith relatively

traditional means and ©provide satisfactory filter
cleaning.
To advantage, sald membranes belong to the group

including:

-~ micro-filtration membranes;

— ultra-filtration membranes;

— nano-filtration membranes.

Other characteristics and advantages of the

invention will emerge more clearly from reading the

F

following description of eight embodiments given as

P

1llustrative and non-restrictive examples and of the

appended drawings among which:

— figures 1, 2a, 2b and 3 are each diagrammatic

ga——
—

representations of a membrane filtering device

according to the prior art;
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14

F

— figure 4 i1is a diagrammatic representation of a

first embodiment of the invention, according to which

the filter <c¢leaning gas 1s brought 1in through a

perforated pipe,

- figure 5 1s a diagrammatic representation of a

second embodiment of the invention, according to which

the filter cleaning gas 1s brought in through a nozzle

extending between the membranes;

p—

-~ figure 5b is a view of a detail of the device

embodiment shown in figure 5;
- figure 6 is a diagrammatic representation of a

third embodiment of the invention, according to which

the filter cleaning gas 1s brought 1n through a nozzle

flush with the edges of the injection aperture;

— figure 7 1s a diagrammatic representation of a

P

fourth embodiment of the 1nvention, according to which

the filter cleaning gas 1s brought in through a nozzle

having a dome extending between the membranes;

retvn

— figure 7b 1is a detail view of the device shown

F

in figure 7, providing a view from above of the nozzle

and 1ts cap:;

—
p—

— figure 7c¢ 1is a detail view of an embodiment

variant of the device shown 1n figure 7/;

- figure 8 1s a diagrammatilic representation of a

fifth embodiment of the invention, according to which

the filter c¢leaning gas 1s brought 1n through an

aperture able to be blocked by a drop valve;

- figure 9 1is a diagrammatic representation of a

sixth embodiment of the 1nvention, according to which
the filter cleaning gas 1s Dbrought 1n through an

aperture able to be blocked by a distortable washer.



10

15

20

25

30

CA 02562521 2006-10-10

15

As already 1ndicated above, the principle of the
invention lies 1n the fact that a membrane filtering

device, comprising filter cleaning gas 1njecting means,

—

is fitted with backflow prevention means provided soO

that the filterable medium (loaded with sludge or other

.pollutants) 1s not able to foul the filter cleaning gas

injectling means.

According to a first approach of the 1nvention,

these backflow prevention means comprise a resililiently

distortable material having passages for the filter

cleaning gas, these passages being closed 1in the

absence of gas pressure and open when gas 1s 1njected.
A distortable material of this kind, such as

rubber, an ethylene-propylene-diene terpolymer

[

(commonly denoted Dby the term PDM), silicon oOr

polyvurethane (or indeed any other similar resiliently

distortable material), having a thickness of between

F'
e

about 0.5 mm and 3 mm, can be used 1n different ways.

Figure 4 shows a first embodliment employing such a

distortable material forming backflow prevention means.

p—

As 1t appears, the filtering device 1s of the type

comprilising mempbranes 13 (which may be micro-filtration,

ultra-filtration or nano-filtration membranes according

-
—

to different conceilvable embodiments) the lower end of

which 1s caught in a potting 12 with apertures 15 for a
filter cleaning gas to pass through.

In this device, (as 1n all the other devices which

will be described below), the filterable medium passes
through the membranes 13 along a direction indicated by

the arrow F1.
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It is noted that, according to one conceilvable

alternative, the membranes may be arranged horizontally

(in a pattern similar to the one shown 1in figure Z2Zb),

the filter cleaning gas being 1injected using a

perforated pipe.
According to the present embodiment, the filter

cleaning gas 1s 1njected usling a perforated pipe 41 (or

several thereof) and a distortable material, of the
tyvpe that has passages as mentioned previously, 1S

added to the perforated pipe 41.

This distortable material 1s made 1n the form of a

sleeve 40, fitted onto the pipe 41, and anchored to the

ends thereof using cable clamps (or by bonding

according to another conceivable embodiment).

pr—
—

It i1is noted that the perforations 411 of the pipe

41 dimensioned so as to generate gas bubbles with a

diameter of between 1 and 30 mm, with a pressure head

F

loss in the passages of the sleeve 40 of between 10 and

200 cm.

Furthermore, the flow rate of gas through each

distribution orifice is between 2.107° Nm’/s and 5.107°

Nm®/s.

It 1s also noted that this embodiment may be

F

adapted to a system of injecting or distributing filter

cleaning gas, modules, fibres or membrane plates
arranged both vertically and horizontally, or 1n any
other position relative to the horizontal.

However, the devices which will be described below

relate particularly to fibre or membrane plate modules
arranged vertically (or forming an angle of less than

15° with the vertical).
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According to the embodiment shown in figure 5, the

filter cleaning gas 1is sent i1nto a chamber 10 arranged

under the potting 12 of the membranes 13 having to be

specific an external diameter of between 0.5 mm and 5

mm (and preferentially between 0.9 mm and 1.8 mm).
The filter cleaning gas 1s distributed between the
membranes 13 using a nozzle 51 extending through an

aperture 15 provided in the potting 12.

Tt is noted that the lower end piece of this
nozzle has a base plate 512 1intended to be supported
under the potting 12, and that this end piece 1s

provided so as to be removed from the corresponding

aperture 15, which entails removing the whole nozzle 51

and the backflow prevention cap 50 1t carries, for the

purpose of any potential maintenance 1ntervention.

The nozzle 51 therefore has a cylindrical portion
which extends between the membranes over a length of
about 60 mm above the potting area 12, and has a
diameter of about 9 mm (which may vary between 5 and 15

mm according to other conceivable embodiments).

Moreover, the nozzle 51 has orifices 511
distributed on 1ts periphery.

As shown, the nozzle 51 carries a cap 50 of length

=

approximately equal to that of the nozzle extending

over the potting.

As shown 1n figure 5b which shows an enlargement

P

of the upper end of a cap 50, the latter has at least

one set of vertical slits 501 evenly distributed on the

P

periphery of the cap.

According to one embodiment variant shown 1n

figure 6, the nozzle 51 1s flush with the upper surface
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of the potting 12 (i1n other words 1t does not extend

p—

beyond the level of the potting, or only by a few

millimetres). Orifices 511 are provided at the upper

end of the nozzle 51.

In this case, the cap 50 having slits 501 as

described previously extends above the potting over a

p—

length of about 60 mm (which may vary between 20 and

500 mm according to other conceivable embodiments).

According to yet another wvariant shown 1n figure

7, the nozzles 51 may have a dome-shaped upper end 1n

which orifices 511 are provided, this dome beling

covered by a cap 50.

grtu

Figure 7b 1s a view from above of a nozzle 50 of

')

the same type as the one shown 1in figure 7, covered by

a cap 50.

As 1s shown, the dome o©of the nozzle 51 has two

orifices 511 between which a slit 501 extends

radiantly. It 1s noted that this slit 501 extends over

P P

a length between the diameter of the base of the dome

and a third of this diameter.

According to an assembly variant shown i1n figure

/c, the nozzle 51 has a peripheral shoulder 513

intended to engage with a peripheral shoulder provided

on a bush 151 placed 1in each i1njection aperture of the

P

potting. The diameter of the nozzle and that of the

bush are provided so as to allow a slight force fitting
of the nozzle into the bush.

Such a fitting allows the nozzle to be removed

from the bush, and the shoulders allow the nozzle to be

stopped to ensure 1t stays 1n position against the

P

pressure of the filter cleaning gas.
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It 1s noted that, in the embodiments employing
nozzles which have just been described, provision may
be made for calibrated holes or a diaphragm to be
installed 1n each of the nozzles, 1n order to create a

pressure head loss of between 10 cm and 200 cm, and

preferentially a head loss of between 20 cm and 60 cm

(a2 pressure loss of this kind allowing a good

p—

compromlise between the energy cost of the pressure loss

P

and the quality of the gas distribution). This pressure

loss can also (and even preferentially) be obtained
through the choice of a combination of parameters
relating to the thickness of the cap, the resilience of
the cap material and the number and length of the slits

provided 1n the cap. Figures 8 and 9 each show an

embodiment of another approach of the invention,

according to which the backflow prevention means are

g

presented 1n the form of a clack valve mounted 1n the

injection apertures, the clack wvalves being mobile

between a position according to which they allow the

gas to pass and a position where the aperture 1is

closed, 1n the event of the filter cleaning gas

injection being stopped.

According to the embodiment shown 1in figure 8,

these clack wvalves 1nclude a drop valve 18 mounted
mobile 1n translation 1nside a bush 81 1nserted into an
aperture of the potting 12.

This drop valve 1s anchored to an end piece 801

and a return spring 802 1s 1nserted between the end

piece 801 and the lower surface of the potting 12.

g——
)

In this way, under the effect of the pressure of

the 1njected filter cleaning gas, the drop wvalve 1is
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displaced upwards and creates a passage for the gas

through the aperture i1n the potting.

During this displacement, the spring 802 1s
compressed. Thus, when the gas 1njection stops, the
drop valve 1is Dbrought back 1into the closed position

under the action of the return spring 802.

It 1s noted that the stiffness of the return

spring 802 is of course chosen such that 1t allows the

drop valve to open for a preset filter cleanlng gas

pressure.

According to the embodiment shown in figure 9, the

clack valves comprise, for each opening provided in the
potting, a resilient washer 90.

This washer 90 1s held on a support 92 extending
coaxlally to a bush 94 embedded 1n the aperture.

The washer 90 1s kept 1in place on the support 92

by a screw 91.

p—

Another screw 93 allows the support stress of the

P

washer on the edges of the aperture to the adjusted

p—

and/or the stiffness of the washer to be adjusted.

gr— g—
P

Tt will be understood that, under the effect of

P

the pressure of the filter cleaning gas 1njection, the

periphery of the washer 1lifts and releases a passage

for the gas. When the pressure falls, the resilience ot

the washer means that 1t returns 1into support on the

F

edges of the aperture and blocks the passage once

agailn.
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CLAIMS

1. Filtering device using at least one membrane

(13) intended to be fitted 1n a water treatment plant,

of the type 1mmersed 1n a filterable medium and

P
—

comprising means for 1njecting a gaseous fluid 1n the

form of bubbles 1ntended to clean said membrane or

mempranes,

characterised 1in that 1t comprises backflow

prevention means preventing said filterable medium from

comlng into contact with said i1njection means.

2. Filtering device according to claim 1,

characterised 1n that said 1njection means comprise at

least one orifice (411), (511) provided 1in at least one

inlet nozzle (41), (51) of said gaseous fluid and 1n

that said backflow prevention means 1nclude at least

one material (40), (50) for covering saild orifice or

orifices (411), (511), having at least one resiliently
distortable passage the outlines of which move apart

when the pressure o0f said gaseous fluld exceeds a

preset pressure 1n said inflow tube (41), (51) and come

together when the pressure of said gaseous fluids 1is
less than said preset pressure.

3. Filtering device according to claim 2,
characterised 1n that said 1nlet nozzle or nozzles
(41), (51) extend substantially horizontally under said

membranes (13).

4. Filtering device according to claims 2 or 3,

characterised 1n that said covering material (40) forms

—

an added watertight sleeve on each of said nozzles

(41) .
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5. Filtering device according to any one of claims
1 to 4, characterised 1in that sald 1nlet nozzle or
nozzles extend substantially horizontally.

6. Filtering device according to any one of claims
1 to 4, characterised 1n that said membrane or
membranes extend substantially vertically, sald
injection means comprising at least one aperture (15)

pr— p— pr—
p—

provided in the vicinity of at least one of the ends of

sald membranes (13).

7. Filtering device according to claims 2 and 6o,
characterised 1n that said nozzle or nozzles (o1)
extend at least partially through said aperture or
apertures (19).

3 . Filtering device according to «claim 7,

characterised 1n that said covering material (50) forms
a cap carried by said nozzle or nozzles (51).
9. Filtering device according to c¢laim 8§,

characterised in that said nozzle or nozzles (51) have

an end flush in said space relative to said aperture or

apertures (15), said orifice or orifices (511) being
provided on said flush end.

10. Filtering device according to claim 9,
characterised 1in that said cap or caps have a length
substantially longer than that of said nozzle or
nozzles (51).

11. Filtering device according to c¢laim 8§,
characterised in that said nozzle or nozzles (51) have
a cylindrical portion extending 1nto a space 1n the

vicinity of said membrane or membranes (13).

12. Filtering device according to claim 11,

characterised 1n that said orifice or orifices (511)
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are provided on the periphery of said cylindrical

portion.

13. Filtering device according to claims 11 and
12, characterised 1in that said cylindrical portion or
portions have a length of between about 20 mm and about
200 mm,

14. Filtering device according to claim 13,

characterised in that said c¢ylindrical portion or

portions have a length of about 60 mm.

P
p——

15. Filtering device according to any one of

claims 11 to 14, characterised 1n that said cap has a

g—

length substantially equal to that of said cylindrical

portion.

F

16. Filtering device according to one of claims 9

and 15, characterised 1in that said cap or caps have a
length of between about 20 mm and about 500 mm.

17. Filtering device according to c¢laim 160,
characterised in that said cap or caps have a length of
about 60 mm.

18. Filtering device according to any one of
claims 8 to 17, characterised in that said cap or caps

have at least one substantially vertical slit (501),

forming said resiliently distortable passage.
19. Filtering device according to claim 18,

characterised in that said cap or caps have on their

periphery a plurality of evenly distributed slits
(501) .

20. Filtering device according to claims 7 and 8,
characterised in that said nozzle or nozzles (51) have

a dome-shaped end extending 1n salid space oOr spaces
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provided between said membranes (13), said orifilice or
orifices (511) being provided on said dome.
21. Filtering device according to claim 20,

characterised in that said nozzle or nozzles (51) have

two orifices (511), said cap or caps having a slit

(501) extending radially between said two orifices

(511).

22. Filtering device according to claim 21,

characterised 1in that said slit (501) extends over a

length of between about the diameter of the Dbase of

said dome and about a third of said diameter.

23. Filtering device according to «c¢laim o,
characterised 1in that said backflow prevention means
comprise at 1least one clack valve mounted 1in each of
said apertures (15) so as to be mobile between at least
two positions:

- an injection position when the pressure of said
gaseous fluid upstream of said clack valve, along the

F

direction of 1injection, 1s greater than a preset

pressure,

- a position of closure of said aperture when the

P

pressure of said gaseous fluld upstream of said clack

P

valve, along the direction of injection, 1s lower than

sald preset pressure.

24. Filtering device according to claim 23,
characterised 1in that said c¢lack wvalve or valves
comprise a drop valve (80) mounted mobille in
translation 1in sald aperture (15) along the

p—

longitudinal axis of said aperture.

25. Filtering device according to claim 24,

characterised in that said drop valve (80) 1s coupled
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to resilient recall means (802) which tend to bring

said drop wvalve (80) back into said closed position,

when the pressure of said gaseous fluid upstream, along

p——

the direction of injection, of said clack wvalve 1is

lower than said preset pressure.
26. Filtering device according to claim 23,

characterised 1n that sailid c¢lack wvalve or valves

comprise at least one resiliently distortable washer
(90) mounted on a support (92) extending coaxially to
sald aperture (15).

27. Filtering device according to any one of

claims 1 to 26, characterised 1n that said backflow
prevention means (40), (50), (80), (90) and/or said
nozzle or nozzles which support them can be dismantled.

o
-

28. Filtering device according to any one of

claims 1 to 22, or claim 26, characterised in that said

backflow prevention means (40), (50) are made of at

least one material belonging to the followling group:
~ rubber;

— silicon;

- ethylene-propylene-diene terpolymer;
- polyurethane.
29. Filtering device according to claim 28,

gr——
p—

characterised 1n that sailid material has a thickness of

between about 0.5 mm and about 3 mm.
30. Filtering device according to any one of
claims 1 to 29, characterised 1n that it comprises

means for the dispensing said gaseous fluid that allows

said gaseous fluid to be distributed through said
backflow prevention means with a throughput of between

about 2.107° Nm’/s and about 5.107° Nm’/s.
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31. Filtering device according to any one of
claims © to 30, characterised 1n that said membranes
(13) are caught in at least one lower potting (12), at
least at their lower end, sailid aperture or apertures
(15) being provided 1in said potting (12).

32. Filtering device according to c¢laim 31,
characterised in that said membranes (13) are caught in
a lower potting (12) and 1n an upper potting (102), at
thelr lower and upper end respectively.

33. Filtering devlice according to any one of
claims 1 to 32, characterised in that said backflow
prevention means (40), (50), (80), (90) are provided to
bring about a pressure head loss of between about 20 cm
and about 200 cm.

34, Filtering device according to claim 33,

characterised 1in that sailid backflow prevention means

(40), (50), (80), (90) are provided to bring about a
pressure head loss of between about 20 cm and 60 cm.

F
—

35. Filtering device according to any one of

claims 1 to 34, characterised 1in that sailid membranes

(13) belong to the following group:

- micro-filtration membranes;

- ultra-filtration membranes;

- nano-filtration membranes.
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