
1  INSTALLATION FOR WATER TREATMENT BY FLOTATION AND
CORRESPONDING WATER TREATMENT METHOD  Field The field
of the invention is that of clarification  5
installations for the treatment of water. More
precisely, the invention relates to  installations for
water clarification that use the  flotation method. 10
Prior art An installation for water clarification by
flotation  according to the prior art is shown in
figure 1. Such clarification installation comprises a
15 coagulation zone and a flocculation zone (not
shown). In  the coagulation zone, one or several
coagulating agents  (for example aluminium
polychloride, aluminium sulfate,  iron chloride, etc.)
are injected into the water to be  treated before the
water is directed towards the  20 flocculation zone.
Flocculation is a physical-chemical step which aims
to modify the state of the colloidal particles in
suspension in the water in such a way that the
particles  25 coagulate with one another. Such as
shown in figure 1, such an installation for
clarification by flotation comprises a mixing zone 1
in  the lower part wherein are admitted, in an
ascending 30 current, the water to be treated which is
coagulated and 2  flocculated beforehand (arrow A),
and a pressurised and  



then depressurised water (arrow B) in such a way that
micro air bubbles are formed. Such as shown by the
arrow C,  the air bubbles thus formed make it possible
to bring 5 towards the surface of the mixing zone all
of the  particles in suspension in the water to be
treated  agglomerated to the air bubbles. The mixture
of particles  agglomerated to the air bubbles forms a
bed of bubbles 2  which extends at the surface of the
mixing zone 1 and  10 flotation zone 3. These
particles agglomerated to the air bubbles can  then be
removed (arrow D) in the upper part of the  flotation
zone 3. 15 The taking up of clarified water is carried
out in  the lower part of the flotation zone 3 for
example by  means of perforated piping 4 connected to
conduits 5, or  to any other means. 20 Disadvantages
of prior art A disadvantage of this technique of prior
art is  linked to the design of the mixing zone.
Indeed, this  mixing zone does not allow for
homogenous contact of the  water to be treated, which
is coagulated and flocculated 25 beforehand, and of
the pressurised and then depressurised  water across
the entire horizontal section of the mixing  zone.
This lack of homogenous contact is observed
regardless of the value of the flow rate of the water
to  be treated, the quality of the water to be
treated, and 30 the value of the flow rate of the
pressurised and then  depressurised water. 



3  Such a lack of homogenous contact generally results
in disturbing the phenomenon of agglomeration of
particles  in suspension in the water to be treated
with the micro  air bubbles, which tends to reduce the
effectiveness of  5 the treatment of the water.
Another disadvantage of this technique of prior art
is linked to the design of the flotation zone. Indeed,
the  matter in suspension agglomerated to the air
bubbles is 10 driven by a recirculation loop
phenomenon, to the  clarified-water take-up zone. Such
a phenomenon can therefore generate the  departure of
matter in suspension agglomerated to the  15 micro
bubbles into the flow of clarified water.
Consequently, the clarified water collected contains
impurities and the effectiveness of the device is
therefore affected. 20 Furthermore, the bed of matter
in suspension  agglomerated to the air bubbles, which
forms on the  surface of the flotation zone, can reach
a height close to  the height of the flotation zone,
which, associated with  the recirculation phenomenon,
favours the departure of  25 impurities towards the
clarified-water take-up zone. This recirculation
phenomenon is shown in figure 2  wherein are shown the
speed vectors 21 of the flow of the  water contained
in the flotation zone are shown. It can be 30 seen in
this figure 2 that the clarified water has a  tendency
to rise towards the top of the flotation zone  where
the bed of air bubbles is located. The clarified
water then mixes with the micro air bubbles loaded
with  



particles initially in suspension in the water to be 4
treated before being redirected towards the bottom of
the  flotation zone. Objectives of the invention The
invention in particular has for objective to  5
overcome these disadvantages of prior art. More
precisely, an objective of the invention is to
provide a technique for treating water that makes it
possible to optimise the clarification of water by  10
flotation. Another objective of the invention is to
provide a  technique for the clarification of water by
flotation  which makes it possible to obtain a
homogenous mixture of 15 the water to be treated and
of the pressurised and then  depressurised water. The
invention also has for objective to implement  such a
technique which makes it possible to prevent the  20
appearance of recirculation phenomenon in the
clarified- water take-up zone. Another objective of
the invention is to provide such  a technique that is
reliable, simple and inexpensive to  25 implement.
Description of the invention The invention relates to
an installation for water  treatment by flotation
comprising at least: 30 - one inlet zone of the water
to be treated which is  coagulated and flocculated
beforehand; 5  - one mixing zone of a pressurised and
then 



depressurised water with said water to be treated; -
one flotation zone separated from said mixing zone  5
by a wall; - one clarified-water take-up zone provided
in the  lower part of said flotation zone. 10
According to the invention, said mixing zone
accommodates at least one spray nozzle of said
pressurised  water, said spray nozzle extending in the
vicinity of a  panel, of which at least one portion
has perforations, and  which separates said inlet zone
and said mixing zone. 15 Thus, the invention consists
in interposing a  perforated panel between the inlet
zone of the water to be  treated and the mixing zone.
The passage of the water to  be treated through the
perforated panel makes it possible 20 to homogenise
and to fragment the flow of the water to be  treated.
This contributes to homogenize the contact  between
the water to be treated and the micro air bubbles
formed in the mixing zone by the introduction of
pressurised and then depressurised water over the
entire 25 horizontal section of the mixing zone, which
makes it  possible to improve the agglomeration of
particles in  suspension in the water to be treated
with the micro air  bubbles. 30 The invention makes it
possible, moreover, to  neutralise the hydraulic short
circuits, responsible for a  loss in effectiveness by
the lack of contact between  particles in suspension
and air bubbles. 6  The implementation of such a
perforated panel 



according to the invention therefore makes it possible
to  optimise the treatment of the water by flotation
and to  consequently improve the quality of the
clarified water  5 collected at the end of the
treatment. According to an advantageous
characteristic, said  panel extends substantially
horizontally. 10 In this case, the flow of water to be
treated is  substantially ascending downstream of the
panel. If the  flocs formed during the
coagulation/flocculation are  resistant, the
pressurised water is preferentially sprayed
counter-current to the water to be treated. The spray
15 nozzles then extend substantially vertically in
such a way  that the pressurised water is sprayed
according to an  initially descending current. If the
flocs formed are fragile, the nozzles are  20 placed
in such a way that the pressurised water is sprayed
co-current to the water to be treated, i.e. in such a
way  that the pressurised water is sprayed according
to an  initially ascending current. 25 According to
another advantageous characteristic,  said panel
extends substantially vertically. In this case, the
spray nozzles extend substantially  horizontally in
such a way that the pressurised water is  30 sprayed
according to an initially horizontal current. Only the
direction of the spray is different (co-current or
counter-current) according to whether the flocs are
fragile or resistant. 7  In other advantageous
alternatives, it can be provided that the panel be
inclined. 



According to a preferred embodiment, a water  5
treatment installation according to the invention
comprises a plate forming a splash board substantially
parallel to said panel that extends between said panel
and  said nozzle and of which at least one portion has
first  holes. 10 The implementation of such a plate
forming a splash  board makes it possible to improve
the fragmentation of  the flow of water to be treated
and thus to homogenise the  contact between the micro
air bubbles and the water to be  15 treated in the
mixing zone. Preferentially, said first holes of said
plate extend  in the extension of solid parts of said
panel. 20 This allows for the creation of baffles that
must be  crossed by the water to be treated before it
arrives in  the mixing zone. The presence of these
baffles also makes  it possible to improve the
fragmentation of the flow of  the water to be treated.
25 Advantageously, said plate has second holes which
extend above said perforations of said panel. These
second holes, also called holes or refining  30 holes,
make it possible to optimise the homogenisation of
the flow of water to be treated. According to a
preferred aspect of the technique  shown here, each
one of said spray nozzles is placed 8  substantially
in the axis of one of said perforations of  said
panel. 



This makes it possible to obtain an optimal mixture  5
between the flows of water to be treated and
pressurised  water. However, according to an
alternative wherein the  perforations of the panel
have a relatively small size,  the correspondence
between each spray nozzle and a  perforation of the
panel is not required in order to  10 obtain a
satisfactory mixture. Advantageously, a water
treatment installation  according to the invention
comprises a first and a second  distribution network
of said pressurised water 15 respectively according to
two different distribution flow  rate values. This
approach can make it possible to spray  pressurised
water according to a flow rate Q1 delivered by  20 the
first network, according to a flow rate Q2 delivered
by the second network, and according to a flow rate Q3
equal to the sum of flow rates Q1 and Q2 when the two
networks are activated simultaneously. The flow rate
can  be chosen for example according to the flow of
water to be 25 treated and/or according to its
quality. According to an  advantageous characteristic,
said nozzle is connected to  said first and second
distribution networks. Such nozzles, also called
double nozzles, due to the  30 fact that they are
connected directly to the two networks,  can also be
used when the plate forming a splash board is  or is
not implemented. Their use is however recommended
when the plate forming a splash board is not
implemented 9  and each of the nozzles extends in the
axis of the  perforations of the panel. 



According to an alternative, said nozzles belong  5
advantageously to two categories of nozzles, a first
category of nozzles being connected to said first
network  and a second category of nozzles being
connected to said  second network. 10 Such spray
nozzles can be used preferentially when  the plate
forming a splash board is implemented, or when  the
perforations of the panel have a diameter of small
size, advantageously between two and thirty
centimetres. 15 According to an advantageous
characteristic, said  nozzle(s) include two perforated
plates arranged across  from one another. These
nozzles include therefore two perforated walls,  20
also called pressure-reducing walls, which make it
possible respectively to subject the pressurised water
to  a first strong pressure reduction then a second
low  pressure reduction making it possible to spray
water  accompanied with micro air bubbles. The
spraying 25 furthermore makes it possible to prevent
strong shear  rates on the spraying stage. According
to a preferred characteristic, said nozzles  have a
lower divergent outline. 30 The implementation of a
lower divergent outline can  in particular make it
possible to render the spraying  phenomenon reliable.
10  Advantageously, said divergent outline is flat and
forms an angle y with the vertical between 0 and 20.
Preferentially, said divergent outline is curved. 5
According to a preferred aspect of the invention, the



upper part of said wall separating said mixing zone
from  said flotation zone has a portion inclined
according to an  angle a in the direction of said
flotation zone. 10 In this case, the value of said
angle a is  advantageously between 120 and 175.
According to another advantageous aspect, said wall
separating said mixing zone of said flotation zone has
an  15 upper portion curved in the direction of said
flotation  zone. In this case, said curved portion has
preferentially  a radius between 0.1 and 1 metre. 20
The implementation of such inclined or curved
portions can in particular make it possible to
facilitate  the passage of the water from the mixing
zone towards the  flotation zone. 25 Advantageously,
said flotation zone accommodates a  plurality of
partitions extending substantially vertically  above
said take-up zone. 30 The implementation of such
partitions makes it  possible to fragment the
clarified water which flows  towards the bottom of the
flotation zone and as such to  prevent the appearance
of the recirculation loop 11  phenomenon. This
participates in preventing the clarified  water from
mixing with the bed of air bubbles whereon are
agglomerated particles initially contained in the
water to  be treated. 5 



Preferentially, at least one of said partitions has
at least one upper part inclined according to an angle
(3  or curved. 10 Preferentially the angle (3 has a
value between 120  and 240. These inclined or curved
portions can make it  possible to improve the
recirculation breakage in the  15 clarified-water
take-up zone. Advantageously, said partitions have a
height between  30 and 300 centimetres. According to
another preferred  aspect of the invention, said
partitions are closer to one 20 another in the
vicinity of said wall separating said  mixing zone
from said flotation zone. This can in particular
contribute to preventing the  formation of induced
rotations of the flow between two  25 plates.
Preferably, said partitions are separated by a
distance between 20 and 300 centimetres.
Preferentially, said take-up zone accommodates means
30 for taking up clarified water connected to means of
collecting clarified water. 12  According to an
advantageous aspect, a water treatment installation
according to the invention  comprises means for
producing said pressurised water. 5 Preferentially,
said means for producing are  connected to said means
for taking up clarified water and  to a source of air
production. The pressurised water can thus be formed
using  10 clarified water available at the outlet of
the  



installation according to the technique shown here. In
an  alternative, the pressurised water can also be
formed  using water to be treated that is more
preferably non- coagulated and non-flocculated. 15
Advantageously, a water treatment installation
according to the invention comprises scraping means
able  to be displaced across from the upper part of
said  flotation zone. 20 These scraping means make it
possible to remove the  beds of air bubbles simply and
effectively. The invention also relates to a flotation
water  25 treatment method by flotation which consists
in transiting  the water into an installation
according to the technique  shown here, and in
admitting into said mixing zone an  ascending current
of said water to be treated through said  perforated
panel, and a current of said pressurised water 30 by
means of said spray nozzle(s) in such a way as to form
air bubbles able to bring particles in suspension in
said  water to be treated towards the surface of said
mixing  zone. 13  According to a preferred aspect,
said current of said pressurised water is initially
ascending. According to another preferred aspect, said
current  5 of said pressurised water is initially
descending.  According to yet another preferred aspect
of the technique shown here, said current of said
pressurised  water is initially horizontal. 



10 Indeed, according to the quality of the water to be
treated, more or less resistant flocs can be formed
during  coagulation-flocculation. The way the nozzle
is provided  depends on the resistance of the flocs.
If the floc is 15 fragile, the co-current is favoured
to create a sufficient  required shear rate. In the
case where the coagulation- flocculation forms
highly-resistant flocs, the counter- current is
favoured. 20 Thus, according to whether the panel
extends  substantially horizontally or vertically, and
that the  flocs are fragile or resistant, the nozzles
can be  positioned in such a way that the pressurised
water is  sprayed co-current or counter-current to the
water to be  25 treated. In another alternative, the
nozzles can also be  installed substantially
horizontally when the panel  extends substantially
horizontally. 30 Advantageously, a water treatment
method by flotation  according to the invention
comprises a step of choosing  one of said values of
said flow rate of distribution of  said pressurised
water according to the flow rate of said 14  water to
be treated and/or of the quality of said water to  be
treated. A method according to the invention can
therefore be  5 modulated due to the fact that it can
be adapted to a  large number of situations. According
to another advantageous aspect, a water  



treatment method by flotation according to the
invention  10 consists in implementing said scraping
means in order to remove outside of said flotation
zone said particles  agglomerated to said air bubbles.
List of figures Other characteristics and advantages
of the invention  shall appear more clearly when
reading the following  15 description of preferred
embodiments, provided only for the purposes of
information and in a non-limiting manner,  and the
annexed drawings, among which: - figure 1 shows an
installation for water treatment  20 according to
prior art; - figure 2 shows the speed vectors of the
flow of  liquid inside the installation shown in
figure 1; 25 - figure 3 shows a first embodiment of an
installation for water treatment according to the
technique shown here, wherein a perforated panel
separates  the inlet zone of the water to be treated
from the mixing  zone; 30 - figure 4 shows a partial
view of an alternative of  the installation in figure
3 wherein several spray nozzles 15  are implemented
without correspondence with the  perforations of the
perforated panel; - figure 5 is a schematic view of a
spray nozzle able  5 to be connected to two spray
networks of pressurised water  according to different
rates; - figure 5 his shows an alternative of the
lower  outline that can have a nozzle shown in figure
5; 



10 - figures 6 and 6 his show two architectures of a
distribution network of pressurised water implementing
nozzles such as shown in figure 5; 15 - figure 7 shows
a second embodiment of an  installation for water
treatment according to the  invention that comprises a
plate with holes interposed  between the spray nozzles
and the perforated panel; 20 - figure 8 is a partial
view of an alternative of the  installation in figure
7, wherein several rows of nozzles  are implemented; -
figure 8 bis shows another alternative of a plate  25
forming a splash board; - figure 9 shows an example of
an architecture of a  distribution network of
pressurised water wherein nozzles  of a first category
are connected to a spray network of 30 pressurised
water according to a first flow rate and  nozzles of a
second category are connected to a spray  network
according to a second flow rate of pressurised  water;
16  -figure 10 shows the speed vectors of the flow of
liquid inside an installation according to the
technique  shown here. Description of embodiments of
the technique shown here  Brief reminder of the
principle of the technique shown  here 5 The main
principle of the invention is based on the
implementation of an installation for water
clarification  by flotation, which comprises a
perforated panel that  



separates an inlet zone of water to be treated which
is  coagulated and flocculated beforehand from a
mixing zone 10 of the water to be treated with a
pressurised and then  depressurised water, the mixing
zone containing one or  several spray nozzles of the
pressurised water. The presence of the perforated
panel makes it  15 possible to homogenise and to
fragment the flow in the  mixing zone of the water to
be treated. This fragmentation  makes it possible to
homogenise the contact between the  water to be
treated and the micro air bubbles formed in  the
mixing zone across the entire horizontal section of 20
the mixing zone. The implementation of such a
perforated  panel makes it thus possible to optimise
the clarification  of the water by flotation.
Furthermore, the installation according to the  25
invention further comprises a flotation zone
accommodating  partitions spaced apart from one
another and which extend  substantially vertically and
in parallel in relation to  one another. 17  The
implementation of such partitions inside the flotation
zone makes it possible to break the lines of the  flow
of liquid flowing in the flotation zone. This makes
it possible to prevent the recirculation phenomenon in
5 particular in the lower part of the flotation zone,
i.e.  the clarified water from returning in contact
with the bed  of bubbles to the surface of the
flotation zone. The  driving of particles in
suspension agglomerated to the air  bubbles in the
clarified-water take-up zone can thus be  10
prevented, or at least limited. 



The implementation of such partitions contributes to
preventing air bubbles from being removed with the
clarified water collected, and to consequently improve
the  15 quality of the clarified water collected.
Example of a first embodiment of a water treatment
plant  according to the technique shown here In
reference to figure 3, an embodiment of an example  of
an installation for water treatment by flotation
according to the invention is described. 20 Such an
installation comprises an inlet zone 31 of  water to
be treated. The water to be treated is coagulated  and
flocculated beforehand. To this effect, a coagulation
zone and a flocculation zone are arranged in series
(not  25 shown) upstream of the inlet zone 31. A
mixing zone 32 extends above the inlet zone of  water
31. The water inlet 31 and mixing 32 zones are
separated from one another by a panel 33 of which at
least 30 one portion has perforations 331.
Preferentially, the  perforations 331 extend over the
entire surface of the 18  perforated panel 33. The
perforations 331 arranged in the  panel 33 can for
example have a circular outline of a  magnitude of 15
centimetres in diameter. In other  embodiments, the
diameter of the perforations 331 can be 5 different.
The diameter can advantageously be between 2  and 50
centimetres. A wall 34 separates the water inlet zones
31 and  mixing zones 32 from a flotation zone 35. This
wall 34 is  10 substantially vertical in its lower
part and has in its 



upper part a portion inclined 341 according to an
angle a  in the direction of the flotation zone 35.
The value of  this angle a is advantageously between
1200 and 175. The  implementation of this inclined
portion 341 makes it 15 possible in particular to
facilitate the passage of the  water from the mixing
zone towards the flotation zone. In an alternative of
the technique shown here, the  inclined portion 341
can be replaced by a curved portion  20 342 (shown as
a dashed line in figure 3) of which the  radius can be
between 0.1 and 1 metre. Such a water treatment
installation according to the  technique shown here
also comprises means for taking up  25 clarified
water. These water take-up means include a chamber 36
of which the upper face 361 is perforated over  at
least one portion of its surface in such a way to
allow  the clarified water to penetrate therein.
Moreover, the  chamber 36 is connected to a conduit 37
which extends 30 outside of the flotation zone 35 in
the direction of a  spillway (not shown), or any other
means, which makes it  possible to collect the
clarified water obtained after the  flotation
treatment. 19  In an alternative of the technique
shown here, the perforated chamber 36 can be replaced
by perforated piping  housed in the lower part of the
flotation zone 35. 5 Vertical partitions 39 extend
transversally and  substantially vertically in the
flotation zone 35. The  height of these partitions 39
can be between 30 and 300  centimetres. These
partitions 39 are solid and can be  arranged at
regular intervals or not. They can for example 



10 be spaced at a distance between 30 and 300
centimetres.  Preferentially, the closer the
partitions 39 are to  the wall 34, the smaller the
separating distance is. This  makes it possible to
prevent the appearance of induced 15 rotations 102 of
fluid between two plates 39 as is shown  in figure 10.
In other embodiments, the partitions 39 can be
perforated. This in particular has the advantage of
20 improving the distribution of the clarified water
over the entire horizontal surface of the
clarified-water take-up  zone. Moreover, it can be
provided that these partitions  39 be removable in
particular in such a way to facilitate  the
maintenance of the device according to the technique
25 shown here. Furthermore, these partitions 39 are
preferentially made of steel of the stainless type. In
alternatives, they can be made of materials of the
plastic  type. This can be particularly advantageous
when treating  sea water. 30 In alternatives of the
technique shown here, the  partitions 39 can also have
a portion 391 that is inclined  in relation to the
vertical of an angle (3 of which value  can be between
120 and 240 such as is shown as a dashed 20  line in
figure 3. They can also be inclined over their  entire
length. In another alternative, the partitions 39  can
have a curved portion 392 (shown as a dashed line) in
the direction of the wall 34 or not. The
implementation of 5 these inclined 391 or curved 392
portions makes it  possible to improve the
recirculation breakage in the  



clarified-water take-up zone. Moreover, the mixing
zone 32 accommodates at least  10 one spray nozzle 40
of a pressurised water, placed in the  vicinity of the
perforated panel 33. In this embodiment, nozzles 40
are placed in the axis  of each perforation 331 of the
panel 33 as is shown in  15 figure 3. The diameter of
the perforations 331 preferentially ranges between 5
and 50 centimetres. This  makes it possible to provide
an optimal mixture between  the flows of water to be
treated and pressurised water. 20 However, in an
alternative of this embodiment wherein  the
perforations 331 arranged in the perforated panel 33
have a small diameter, advantageously between 2 and 30
centimetres, the correspondence between each nozzle
and a  perforation 331 is not required as shown in
figure 4. 25 As shall be explained in more detail in
what follows,  these spray nozzles 40 make it possible
to generate an  initially descending current of
pressurised and then  depressurised water in the
mixing chamber 32. In this case, 30 the pressurised
water is sprayed in the mixing chamber 32  at
counter-current in relation to the water to be
treated.  In an alternative of this embodiment, the
spray nozzle(s) 40 can be arranged in such a way to
generate an 21  initially ascending current of
pressurised water inside  the mixing zone. In this
case, the pressurised water is  sprayed in the mixing
chamber at co-current in relation to  the water to be
treated. 5 



These spray nozzles 40 are connected to means of
producing pressurised water 42 by the intermediary of
pipes 41. The means of producing pressurised water 42
are  connected to a pressurisation balloon (not shown)
provided 10 with one or several aeroejectors which
provide the air- water mixture. These means of
producing pressurised water  are connected on the one
hand to the conduit 37 wherein  clarified water flows
by a tube 43, and on the other hand  to a source of
air production 44. The pressurised water, 15 of which
the pressure is advantageously between 3 and 8  bars,
is thus produced using a portion of the clarified
water collected and air. As shall be explained in more
detail in what follows,  20 several means of producing
pressurised water can be placed  in parallel in such a
way to allow for the spraying of the  pressurised
water according to different rates. In relation with
figure 5 an example of spray nozzle  25 40 is
described. Note that the operating principle of these
spray  nozzles 40, which consists of a double pressure
reduction,  is similar to that of sprayers of the WRC
type. However, 30 and such as shall appear more
clearly in what follows,  several characteristics
differentiate the spray nozzles 40  from sprayers of
the WRC type. The spray nozzles 40 are  connected to
two inlets of pressurised water flowing at  different
flow rates Q1 and Q2. They thus allow for the 22
spraying of pressurised water according to three flow
rates: Q1, Q2, Ql+Q2. Such as is shown, such spray
nozzles 40 have a main  



5 hollow body 51 of which one end is provided with a
first  perforated pressure-reducing wall 52 and with a
second  perforated pressure reducing wall 53 placed
across from  one another and parallel in relation to
one another thus  creating an intermediary chamber.
The perforations 10 arranged in the first
pressure-reducing wall 52 and in the  second pressure
reducing wall 53 are distributed  substantially
uniformly at their surface. The density of
perforations of the first pressure-reducing wall 52 is
less than the density of perforations of the second 15
pressure reducing wall 53. Moreover, the surface of
the  perforations arranged in the first
pressure-reducing wall  52 is greater than the surface
of the perforations  arranged in the second pressure
reducing wall 53. The  values of the diameters of
these perforations are between  20 1 and 15
millimetres. Moreover, the lower end of the main body
51 forms an  angle 7 in relation to the vertical. The
value of this  angle y is between 0 and 20. According
to one alternative 25 of the technique shown here,
shown in figure 5 bis, the  lower part of the main
body 51 is curved. The fact that  the main body 51 has
a divergent form makes it possible to  facilitate the
spraying. 30 The main body 51 houses a secondary
hollow body 54.  This secondary hollow body 54 is able
to be crossed by a  first flow of pressurised water of
flow rate Qi, while the  main hollow body 51 is able
to be crossed by a second flux  of pressurised water
of flow rate Q2 of a preferably 23  higher value. This
flow rate Q2 can also be of a lesser  



value in an alternative. In this embodiment, each
spray nozzle 40 is therefore  5 connected to two
distribution networks of pressurised  water able to
deliver respectively pressurised water at  flow rate
Ql and at flow rate Q2. The means of producing
pressurised water 42 are thus split (not shown) in
such a  way to make it possible to provide three flow
rates Q1, Q2  10 and Ql+Q2 of pressurised water. As
shown in particular in figures 3, 4, 6 and 6 bis,
several rows 45 of a plurality of spray nozzles 40 can
be  arranged in parallel. 15 Figure 6 is a diagram
showing an example of  architecture of a distribution
network of pressurised  water implementing two rows 45
of spray nozzles 40. 20 Such a network comprises two
distribution networks of  a flow rate Qi of
pressurised water and two distribution  networks of a
flow rate Q2 of pressurised water in such a  way to
implement two rows of spray nozzles. 25 As shown, each
spray nozzle 40 of each row 45 is  connected to the
first distribution network of a flow rate  Q1 of
pressurised water by means of the pipe 41 and to the
second distribution network of a flow rate Q2 of
pressurised water by means of a pipe 41'. 30 One
alternative, shown in figure 6 bis, consists in
implementing two rows of spray nozzles 40 without
splitting the distribution networks Q1 and Q2. 24  A
water treatment installation according to the 



technique shown here further comprises a scraper (not
shown) . As shall be explained in more detail in what
follows, such a scraper makes it possible to remove
the 5 sludge, constituted of matter in suspension,
organic  matter, algae initially present in the raw
water, floating  in the upper part of the mixing 32
and flotation 35 zones,  as well as the air bubbles
introduces into the structure  outside of the
flotation zone (arrow 1) in the means of  10
recovering 46. Example of a second embodiment of a
water treatment plant  according to the technique
shown here In reference to figures 7 to 9 a second
embodiment of  a water treatment installation
according to the technique  shown here is described.
15 In this second embodiment, the water treatment
installation has a large number of characteristics
that  are common with those of the installation
according to the  first embodiment described
hereinabove. Only the 20 differences between the first
and second embodiment shall  be described here. As
shown in figure 7, a perforated plate 71, housed
inside the mixing zone 32 downstream of the perforated
25 panel 33, is implemented in this second embodiment.
This perforated plate 71 is arranged in such a way
that the  interstices 711 that are arranged therein
are across from  solid parts of the perforated panel
33. In other words,  the interstices 711 and the
perforations 331 are not 30 aligned, in such a way as
to form baffles, such as is  clearly shown in figures
7 and 8. 



25  The interstices crossing the perforated plate 71
can have a diameter between 2 and 50 centimetres.
Moreover,  the perforated panel 33 and the perforated
plate 71 are  5 advantageously separated by a distance
between 1/3 of the diameter of the interstices 711 and
3 times the diameter  of the interstices 711. One or
several spray nozzles 40 can be implemented in  10
this second embodiment. Each spray nozzle 40 must not
necessarily be placed in the axis of an interstice
711. In the same way as in the embodiment described
hereinabove, an alternative of this embodiment can
consist  15 in implementing several rows 45 of spray
nozzles 40, such  as is shown in figure 8. The spray
nozzles implemented in this second  embodiment can be
similar to the spray nozzles 40  20 described
hereinabove in relation with figures 5 and 6. In an
alternative of this second embodiment, shown in
figure 9, the spray nozzles are different from the
spray  nozzles 40 described hereinabove in that each
of them is 25 not connected to the first spraying
network of pressurised  water at a flow rate Q1 and to
the second spraying network  of pressurised water at a
flow rate Q2. On the contrary,  the spray nozzles
implemented in this alternative of the  second
embodiment are separated into two categories: 30 -
spray nozzles 91 of a first category are each
connected to the spray network of pressurised water at
a  flow rate Q1; 26  



- spray nozzles 92 of a second category are each
connected to the spray network of pressurised water at
a  flow rate Q2. 5 These spray nozzles 91 and 92 can
for example be of  the WRC type or any other type in
accordance with the  bubbling principle. In another
alternative, the nozzles 40 are all  10 identical and
spray at a single flow rate. In an alternative of this
embodiment shown in figure  8 bis, the perforated
plate can have two types of  interstices: basic
interstices and refining interstices  15 712. The
basic interstices are composed of the interstices  711
arranged in such a way that the perforated plate 71
comprises a splash board. The refining interstices 712
are 20 arranged in the solid parts joining basic
interstices 711  of the perforated plate 71. The
implementation of these  refining interstices 712
makes it possible to optimise the  homogenisation of
the water flow to be treated entering  into the mixing
zone 32. 25 The diameters of the basic interstices 711
and  refining interstices 712 are chosen in such a way
that the  flow rate crossing the basic interstices 711
is equal to  the flow rate crossing the refining
interstices 712. 30 Water treatment method by
flotation according to the  technique shown here 27  A
flotation water treatment method according to the 



technique shown here shall now be described. Such a
method consists in transiting the water to be  5
treated into a water treatment installation according
to  one or the other of the embodiments described
hereinabove. The water to be treated which is
coagulated and  flocculated beforehand is directed
towards the inlet zone  10 of water 31. The water to
be treated is then injected according to an ascending
current into the mixing zone 32  by passing through
the perforations 331 of the perforated  panel 33. 15
At the same time, pressurised and then depressurised
water is injected into the mixing zone 32, at counter-
current of the ascending current of the water to be
treated, by means of spray nozzles 40. As indicated
hereinabove, it can be provided that the pressurised
water  20 be injected into the mixing zone at
co-current. The pressurised water is obtained, after
activation  of the means for producing pressurised
water 42, using a  portion of the clarified water
which is removed from the 25 flotation zone 35 and air
coming from the source of air 44.  The pressurised
water flows in the conduit 41 to the  spray nozzles
40. It first crosses the first pressure- reducing wall
52. The pressurised water then undergoes a 30 strong
loss of pressure and expands. The pressurised and
then depressurised water then crosses the second
pressure  reducing wall 53 and undergoes a slight loss
of pressure  allowing it to be sprayed. This spraying
phenomenon 28  participates in preventing the strong
shear rates on the  spraying stage. 



The spraying of the pressurised and then  5
depressurised water into the mixing zone 32 is
accompanied  with the formation of micro air bubbles
distributed  homogenously over the entire horizontal
section of the  mixing zone 32. 10 The fact that the
water to be treated is injected  into the mixing zone
32 by crossing the perforated panel  33 makes it
possible to homogenise and to fragment its  flow by
preventing the formation of short circuits,
recirculation zones and dead zones. In other terms,
the 15 implementation of the perforated panel 33 makes
it  possible to provide homogenous contact and across
the  entire horizontal section of the mixing zone 32
of the  water to be treated and of the micro air
bubbles. 20 The homogenisation of the contact of the
water to be  treated and the micro air bubbles can be
improved further  when the plate with holes 71 is
interposed between the  perforated panel 33 and the
spray nozzles. 25 Thus, the combination of the
homogenisation of the  flow of water to be treated,
through the presence of the  perforated panel, with
the arrangement of the spray  nozzles across from each
perforation of the perforated  panel, and/or with the
implementation of the perforated 30 plate forming a
splash board, makes it possible to provide  an optimal
mixture between the water to be treated and the
pressurised water. 29  The micro air bubbles have aim
to bring towards the surface of the mixing zone 32 and
of the flotation zone 35  all of the particles in
suspension in the water to be  



treated. Thus, the fact that the contact between the
water 5 to be treated and the micro air bubbles is
homogenous  makes it possible to optimise the
clarification of the  water to be treated and to
substantially improve the  effectiveness of the
treatment of the water by flotation. 10 The mixture
constituted of the micro air bubbles  whereon are
agglomerated the particles that were initially  in
suspension in the water to be treated are then
displaced towards the upper part of the flotation zone
35  such as is shown by the arrow J. This mixture can
then be 15 removed outside of the flotation zone 35 by
means of the  scraper (not shown) which makes it
possible to scrape the  surface of the flotation zone
35 in order to direct the  sludge produced as well as
air bubbles in the direction of  the means of
recovering 46 such as is shown by the arrow I.  20 The
clarified water thus flows in the direction of  the
lower part of the flotation zone 35 which accommodates
the chamber 36 and meets the partitions 39. The flow
of  the clarified water is fragmented by these
partitions 39.  25 The implementation of these
partitions 39, due to the  fact that they allow the
flow of clarified water to be  fragmented inside the
flotation zone 35, makes it possible  to prevent the
appearance of a recirculation loop in the  30 vicinity
of the clarified-water take-up zone. This is clearly
shown in figure 10 which shows the  speed vectors of
the flow of liquid 101 inside the  flotation zone 35.
30  



A comparison of figures 2 and 10, which show
respectively the speed vectors of the liquid inside a
flotation zone of an installation according to prior
art  5 and of an installation according to the
technique shown here, makes it possible to better
apprehend the  modifications of the flow of liquid
which result from the  implementation of partitions 39
in the flotation zone 35. 10 It is clearly shown in
figure 2 that the speed  vectors 21 are concentrated
into a vortex at the centre of  the flotation zone.
This vortex creates a recirculation  loop phenomenon
and directs the clarified water in the  direction of
the upper part of the flotation zone, portion  15
wherein it mixes with the bed of micro bubbles. On the
contrary, it appears clearly in figure 10 that  the
speed vectors of the liquid break against the
partitions 39 and that the speed vectors located
between 20 these partitions 39 are not disturbed, i.e.
they do not  rise in the direction of the upper part
of the flotation  zone. The implementation of such
partitions 39 thus makes  25 it possible to prevent
the recirculation loop phenomenon  in the lower part
of the flotation zone, wherein is  located the chamber
36 allowing for the taking up of the  clarified water,
and therefore to prevent, or at the very  least limit,
the departure of micro air bubbles with the  30
clarified water. The implementation of partitions 39
makes it possible  to prevent the departure of bubbles
and sludge towards the  taking up in of clarified
water and therefore to prevent 31  



the clarified water collected from being dirtied by
micro  air bubbles loaded with particles. The
technique according to the invention therefore  5
makes it possible to optimise the clarification of the
water by flotation and to improve the quality of the
clarified water collected at the end of the flotation
treatment. 10 Moreover, the method according to the
invention can  also include a step consisting in
choosing the value of  the flow rate of the
pressurised water injected into the  mixing zone. The
choice of the value of the flow rate of  the
pressurised water can be linked to the flow rate of 15
the water to be treated and/or to the quality of the
water  to be treated. Indeed, if the flow rate of the
water to be  treated varies in proportions from 1 to
4, and/or if the  quality of the water to be treated
changes, it is  interesting, in particular from an
economic standpoint, to 20 be able to vary in the same
proportions the flow rate of  the pressurised water.
As such, when the flow rate of the water to be
treated is rather low and/or the quality of the water
to  25 be treated is relatively good, the means of
producing pressurised water according to the flow rate
Qi will be  activated. When the flow rate of the water
to be treated  30 increases and/or when the quality of
the water to be  treated is degraded, the means of
producing pressurised  water according to the flow
rate Q2 will be activated, or  all of the means of
producing can be implemented so as to  provide a flow
rate equal to the sum of Q1 and Q2. 



32  CLAIMS 1. Installation for water treatment by
flotation  comprising at least: 5 - one inlet zone of
water to be treated (31) which is  coagulated and
flocculated beforehand; - one mixing zone (32) of a
pressurised and then  10 depressurised water with said
water to be treated; - one flotation zone (35)
separated from said mixing  zone (32) by a wall (34);
15 - one clarified-water take-up zone (36) provided in
the lower part of said flotation zone (35);
characterised in that said mixing zone (32)
accommodates at least one spray nozzle (40, 91, 92) of
20 said pressurised water, said spray nozzle (40, 91,
92) extending in the vicinity of a panel (33), of
which at  least one portion has perforations (331),
and which  separates said inlet zone (31) and said
mixing zone (32). 25 2. Water treatment installation
set forth in claim 1,  characterised in that said
panel (33) extends  substantially horizontally. 3.
Water treatment installation set forth in claim 1,  30
characterised in that said panel (33) extends
substantially vertically. 4. Water treatment
installation according to any of  claims 1 to 3,
characterised in that a plate forming a 33  splash
board (71) substantially parallel to said panel  (33),
and of which at least one portion has first holes  



(711), extends between said panel (33) and said nozzle
(40,  91, 92). 5 5. Treatment installation set forth
in claim 4,  characterised in that said first holes
(711) of said plate  (71) extend in the extension of
solid parts of said panel  (33). 10 6. Water treatment
installation set forth in claim 5,  characterised in
that said plate forming a splash board  (71) has
second holes (712) which extend in the extension  of
said perforations (331) of said panel (33). 15 7.
Water treatment installation according to any of
claims 1 to 6, characterised in that each of said
spray  nozzles is placed substantially in the axis of
one of said  perforations (331) of said panel (33). 20
8. Water treatment installation according to any of
claims 1 to 7, characterised in that it comprises a
first  (41) and a second (41') distribution network of
said  pressurised water respectively according to two
different  25 distribution flow rate values. 9. Water
treatment installation set forth in claim 8,
characterised in that said nozzle (40, 91, 92) is
connected to said first (41) and second (41')
distribution  30 networks. 10. Water treatment
installation set forth in claim 8,  characterised in
that it comprises at least two said  nozzles (91, 92)
and in that said nozzles (91,92) belong 



34  to two categories of nozzles, a first category of
nozzles  being connected to said first network (41)
and a second  category of nozzles being connected to
said second network  (41'). 5 11. Water treatment
installation according to any of  claims 1 to 10,
characterised in that said nozzle(s) (40,  91, 92)
include two perforated plates arranged across from
one another. 10 12. Water treatment installation
according to any of  claims 1 to 11, characterised in
that said nozzles (40, 91,  92) have a lower divergent
outline. 15 13. Water treatment installation set forth
in claim  12, characterised in that said divergent
outline is flat  and forms an angle y with the
vertical between 0 and 20. 14. Water treatment
installation set forth in claim  20 12, characterised
in that said divergent outline is curved.  15. Water
treatment installation according to any of claims 1 to
14, characterised in that the upper part of  said wall
(34) separating said mixing zone (32) from said  25
flotation zone (35) has a portion inclined (341)
according to an angle a in the direction of said
flotation zone (35).  16. Water treatment installation
set forth in claim  15, characterised in that the
value of said angle a is  30 between 120 and 175. 17.
Water treatment installation according to any of
claims 1 to 16, characterised in that said wall (34)
35  



separating said mixing zone (32) from said flotation
zone  (35) has an upper portion curved (342) in the
direction of  said flotation zone (35). 5 18. Water
treatment installation set forth in claim  17,
characterised in that said curved portion (342) has a
radius between 0.1 and 1 metre. 19. Water treatment
installation according to any of  10 claims 1 to 18,
characterised in that said flotation zone  (35)
accommodates a plurality of partitions (39) extending
substantially vertically above said take-up zone (36).
20. Water treatment installation set forth in claim
15 19, characterised in that at least one of said
partitions  (39) has at least one upper part inclined
(931) according  to an angle R or curved (392). 21.
Water treatment installation set forth in claim  20
20, characterised in that said angle R has a value
between  120 and 240. 22. Water treatment installation
according to any of  claims 19 to 21, characterised in
that said partitions (39)  25 have a height between 30
and 300 centimetres. 23. Water treatment installation
according to any of  claims 19 to 22, characterised in
that said partitions (39)  are closer to one another
in the vicinity of said wall (34) 30 separating said
mixing zone (32) from said flotation zone  (35). 36
24. Water treatment installation according to any of
claims 19 to 23, characterised in that said partitions
(39)  are separated by a distance between 20 and 300
centimetres.  5 25. Water treatment installation
according to any of 



claims 1 to 24, characterised in that said take-up
zone  accommodates means for taking up clarified water
(36)  connected to means of collecting clarified
water. 10 26. Water treatment installation according
to any of  claims 1 to 25, characterised in that it
comprises means  for producing (42) said pressurised
water. 27. Water treatment installation set forth in
claim  15 26, characterised in that said means for
producing (42)  are connected to said means for taking
up clarified water  (36) and to a source of air
production (44). 28. Water treatment installation
according to any of  20 claims 1 to 27, characterised
in that it comprises means  for scraping able to be
displaced across from the upper  part of said
flotation zone (35). 29. Water treatment method by
flotation,  25 characterised in that it consists in
transiting the water  in an installation according to
any of claims 1 to 28, and  in admitting into said
mixing zone (32) an ascending  current of said water
to be treated through said  perforated panel (33), and
a current of said pressurised 30 water by means of
said spray nozzle(s) (40, 91, 92) in  such a way to
form air bubbles able to bring particles in
suspension in said water to be treated towards the
surface  of said mixing zone (32). 37  30. Water
treatment method by flotation set forth in claim 29,
characterised in that said current of said
pressurised water is initially ascending. 5 31. Water
treatment method by flotation set forth in  claim 29,
characterised in that said current of said  



pressurised water is initially descending. 32. Water
treatment method by flotation set forth in  10 claim
29, characterised in that said current of said
pressurised water is initially horizontal. 33. Water
treatment method by flotation, according to  any of
claims 29 to 32, characterised in that it comprises
15 a step of choosing one of said values of said
distribution flow rate of said pressurised water
according to the flow  rate of said water to be
treated and/or or the quality of  said water to be
treated. 20 34. Water treatment method by flotation
according to  any of claims 29 to 33, characterised in
that it consists  in implementing said means for
scraping so as to remove  outside of said flotation
zone (35) said particles  agglomerated to said air
bubbles. 


