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(57) Abstract : The invention relates to a rapid flotation device, in particular using dissolved air, for treating water laden with sus-
pended matter (MES). The device comprises a mixing area (B) separated from a flotation area (C) by a wall (n) above which the li-
quid to be treated passes from the mixing arca. The bottom portion of the flotation area comprises: a perforated floor (1) located
above an apron (R), a floated-water discharge being provided under the floor and leading to an outlet system (3); and at least two se -
parate channels (2) which are oriented in the direction of flow of the water and are provided under the floor (1), and under optional
structures (w) extending from the floor, to a point upstream of the outlet system (3). The downstream end (2.1) of the channels is
open and located above the floor level, and a discharge means (V) is provided, for cach channel, at the end of the downstream bot-
tom portion of said channel.
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— avec rapport de recherche internationale (Art. 21(3))

Dispositif de flottation rapide, notamment a air dissous, pour traitement d'une eau chargée en matiéres en suspension (MES), com-
portant une zone de mélange (B) séparée d'une zone de flottation (C) par une paroi (n) au-dessus de laquelle passe le liquide a
traiter provenant de la zone de mélange, la zone de flottation comportant en partie basse un plancher perforé (1), situ¢ au~ dessus
d'un radier (R), une évacuation d'eau flottée étant prévue sous le plancher jusqu'a un systéme de sortie (3); au moins deux canaux
(2) séparés, orientés sclon le sens d'¢coulement de l'eau, sont prévus sous le plancher (1), ct sous d'éventuels ouvrages (w) prolon -
geant le plancher, jusqu'en amont du systéme de sortie (3); l'extrémité aval (2.1) des canaux est ouverte et située au-dessus du ni-
veau du plancher, et un moyen d'évacuation (V) est prévu, pour chaque canal, en bout de la partie bassc aval de ce canal.
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RAPID FLOTATION DEVICE FOR WATER LADEN WITH SUSPENDED
MATTER, AND METHOD FOR IMPLEMENTING SaAME

l-%

The invention elates to a rapid flotation device,
notably a dissclved air flotation device, for treating
water laden with suspended matter (MES), which device
is of the kind comprising a mixing zcne, notably having
means of iInjecting a pressurized ligquid containing
dissolved ailr, separate from a flotation zone by a
wall above which the llquid for treatment, coming from
the mixing =zone, passes, the Ilotation zcone comprising
toward the bottom a perforated floor situated above a
gsole, a float water discharge being provided under the

floor leading to an outlet system.

Flotation devices of this kind are known, notably from
Mémento technique de 1’7eau, tenth edition, Degrémont,

volume 2, pages 875-879 elating to dissclved gas
flotation separators in which the attachment between
the air bubbles and a flocculant is improved and alliows

high speeds of upward travel of up to 30-40 wm/h of the

r7—<

bubble-flocculant aggregate.

EP 1 937 600 alsec relates to a flotation device of this
kind, incorporatec inte & clarvification device
comprising & membrane-type filtraticon zone downstream

of the flotation zone.

-
1
.

Thanks to the emergence, over the last few vyears, of
these rapid diescolved air Iflotation separators, the
field in which they are used has expanded widely, and
they are used in numercus applications such as, amongst
others, drinking water, sea waker, waste water,

industrial water and filter backwash water.

Some of these types of water are fairly laden with
uspended wmatter, which means that there 1z an
increased risk of deposits forming on the scoles of the

fliotation devices. The main disadvantage with such
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deposits 1s that they detract from the hydraulic

balance of the apparatus, particularly in the case of

the flow of water cver the floor and the uniform nature
of this flow. When the apparatus has a high flotation

speed, notably of 20 to 40 w/h on the flotation

surface, the hydraulic balance becomes all the more

critical.

Control over these deposits onto the sole is a key
consideration in ensuring that the flow is distributed
over the width of the flotation sgeparator and in
ensuring that it operates correctly over an extended

period of time.

Floor sludge can be discharged, like £flecat sludge, by
use of a mechanical egkimmer, or of a mobile wvacuw
e

5
L

cleaner for the bottom, which has te be introduced into
the confined space between the perforated floor and the

sole. Such an copervation is relatively complicated.

In order to keep the use of flotation separation
simple, economical and ecological, there is a desire to
minimize all the mechanical equipment, which means that

such discharge using a skimmer is not satisfactory.

In order to keep control over deposits onto the bottom,
with discharge that does not call upon a mechanical

means and witho

P

it skimming, it has been proposed that
use be made of wultiple troughs under the entire
flotaticon surface, or of bottom networks, which may be

made up of perforated tubes

This sclution is not entirely satisfactory because the
troughs involve gignificant construction costs and/or

investment in eguipment, whereas the networks are pron=a

to plugging.
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It is an object of the invention, above all, to provide
a rapid flotation device of the kind defined
hereinabove, which does not exhiblt the dJdisadvantages
mentioned hereinabove or which exhibits them to a
lesser extent and which, in particular, allows control
over the deposits of sludge in the space situated under

the flcocor by limiting the formaticn of such sludge and

allowing it to be cleaned out easily if need be. In
particular, the water that the invention aims to treat

may have a suspended matter (MES) concentration of

between 20 and 1000 mg/1

According to the invention, the rapid flctation device
of the kind in question is characterized in that:

at least two separate canals, oriented in the direction
in which the water flows, are provided under the floor
and under any works that may extend the floor, leading

to upstream of the coutlet system,

the downstream end of the canals 1s open and situated
above floor level,
and a discharge means 1is provided, for each canal, at

the end of the downstream bottom part of this canal.

For preference, the open downstream end of the canals
ig situated at least 1 m (1 meter}) above the level of
the floor. Advantagecusly, this open downstream end of

the canales is situated at the level of the flcat water

b

overflow, or preferably below, at approximately 40 cm

below the upper edge of the floabt water welr.

The canalg situated under the floor may be separated by

o
H
=L

low walles that support the flcocor. Advantagecusly, the
canals have a rising part just upstream of the ocutlet
gystem, said rising parts being separated by the low

walls which rise up beyond the flcor.

The canals may comprise, at the foot o©of their rising

part, a sludge takecff and extracticn piping. This
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takeoff mav consist of a cavity inte which the end of

the extraction piping is dipped.

The canals are advantagecusly profiled to ensure that

the flow of liquid flow: at a high enough,
substantiall constant apeed that is higher than the
siudge surface-wash speed. The ludge surface-wash

speed ig the horizontal speed over a bed of sludge that
iz needed to allow the sludge on the surface of this
bed to be washed coff into suspension. The preofile of
the canals is advantageously provided by a bottom that
is dinclined <£from upstream to downstream causing an
increase in the depth and cross section from upstream

to downstream.

The cross section of the rising part of the canal may

he determined so that the upward speed of the liquid is
higher than the speed at which the largest particles

that may have escaped fliotation sediment.

-
1
.

A float water withdrawal means may be provided in one
of the rising parts of the canals, notably when a
commonized part is situated above the top ends of the
canals and communicates with all the c¢anals, for

pressurizing and injecting water into the mixing zone

The invention alsc relates to a method for implementing
a rapid flotation devic ag defined hereinabove,
characterized 1in that, when operating in production,
without shutting down the inlet of effluent that 1is to
be treated, extraction with a high momentary flow rate

is performed, for a short length of time ge ally

o) 4

0]

lasting less than 2 min., on each canal by opening th
discharge means in order to clear out the sludge

deposited at the foot of the rising part of the canal.

In order to clean that part of a canal that is situated

under the floecr, production and the inlet of effluent
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that is to be treated are shut down, and the affected

=

canal 1s swept by prolonged opening, lasting longe
than 1 min., of the discharge means of that canal in
order to cause the liguild level to drop below the upper
edge of the rising part of the canal and sweep the
canal essentially using water which passes through the

£

r, and to wash off and discharge any sludge that

may have been depcosited in the canal.

Advantageously, the speed of the £low in the canals
during cleaning is between 200 and 1000 m/h, depending

on the nature of the sludge.

In addition to the provisions set out hereinabove, the
invention consists of & certain number of other
provisions that will be covered more fully hereinbelow
with reference to an exemplary but entirely nonlimiting
embodiment which 1s described with eference to the
attached drawings. In these drawings:

is a schematic vertical section through a rapid

}‘1:]

ig. 1
lotation device according to the invention.

h

rx]

N)

ig. is a view of the device of fig. 1, from above.
Fig. 3 is a eimplified vertical section similar to fig.
1 iliustrating the extraction of sliudge from the foot

of the rising part of a canal during preoduction.

(5]

l_)
jte}
i
‘..!
o]
W

schematic section on IV-IV of fig. 3.
Fig. 5 is a simplified wvertical section, similar to
fig. 1, illustrating pericdic hydraulic cleaning, with

a production shutdown, and

fig. 6 is a schematic section on VI-VI of fig. 5.
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i1
N

(8]

ith reference to the drawings, notably to figs 1 and

e
}.

W

2, it may be seen that the flotation device D according
to the invention comprises, in a tank, & mixing and
expansicn zone B into which the water that 1s to
undergo flotation arxives in the direction of the arrow

at the bottom, underneath a wall

!‘;j

m, C\ming from a

h
‘_._l

occulation zcone, ncot depicted, situated to the Ileft

O

£ the wall m accerding to fig. 1.

The mixing =zcone B is separated from a flotation zone C
by a wall n which, for preference, diverges £from the
wall m from the bottom upward. The upper edge of the
wall n is situated some distance, notably a few tens of
centimeters, away from the upper level L of the liguid

in the flotation zone . The wall n extendes as far as

o

the sole R that constitutes the bottom of the tank.

The water passes over the top of the top edge of the
wall n to arrive in the flotation =zone as illustrated
by an arrow £1 which sgplits into two branches of which
one, fla, directed downward, represenits the path of the
water that has been rid of the suspended matter,
whereas the arrow flb, directed upward, illustrates the

th of the wmicrohubbles laden with £flocculant which
head toward a bed of bubbles at the surface of the
flotation zone . The flcat sludge g recovered at the

surface of the zone € 1g discharged intc a sludge

takeoff/degassing/storage pit w by passing over a wall

p the upper edge of which forms a weir. The helght of

the wall p is generally between 2 m and 5 m.

In the lower part the flotation zone ¢ comprises a
perforated f1 1 esituated above the sole R by a
relatively short distance, of the order cof several tens
of centimeters. The perforaticns in th flocr 1 are
designed to ensure uniform flow in the flotation zone;

in particular, the diameter of the perforaticns is

t
greater upstreamn, near the wall n, and reduces
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progressively in the downstream direction toward the
wall p. As an alternative, the perforations may all
have the same diameter but there may be mocre of them
per unit area near the wall n, this number per unit

area decreasing in the downstream direction.

According teo the invention, at least two

(I)

2parate

independent canal 2, oriented in the direction in

0

which the water flows, are provided under the
horizontal flcoor 1 and extend as far as upstream of a
float water outlet system 3. The canals 2 continue,
beyond the floor 1, and pass under the kbottom 4 of the
pit w which constitutes a construction that extends the

floor

The open downstream end 2.1 of the canals 1

at a distance g (fig. 1} above the level of the floor
1, so that each of the canals 2 has a rising part 5
beyond the pit w. The distance g is preferably at least

1 meter.

At the foot of the rising part, each canal ha 1
takeoff 6§, at the bottom cof a cavity 6.1 shaped likes an
inverted pyramid £frustum, with extraction pipin 7,
fitted with a valve 7.1, constituting a discharge means

V at the end of each canal downstream bottom part

The canals 2 are separated by parallel vertical low
walls 8, which constitute the gide walls of these
canals. The low walls 8, 1 their portion situated
under the floor 1, act as supporte for this flocr and
for the constructicons that extend this floor, notably
for the bottom 4 of the pit w. he use of these low
walls to support the floor eliminates the need for
other types o¢f support, such as studs which create

zones in which sludge can be deposited.
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The pit w is delimited by a vertical downstream wall
w.1. The rising part 5 of the canals 1s cowmprised
between this wall w.l1 and a downstream vertical wall ¢

the inst

F‘h

liation, of which the upper edge 9.1 is

a
slightly below the level of the wall p.

The low walls 8 extend under the bottom 4 as far as the
wall 9 and have a vertical part 8.1, orthegeonal to the

9, delimiting the rising part 5 of the canals 2.
The open upper end 2.1 of the canals corresponds to the

top edge of the vertical part 8.1 of the low walls.

The open downstream end 2.1 of the canals is situated a
distance g above the level of the floor 1, this
distance g advantageously being egual te at least 1 m.

The open end 2.1 1s situated at the level 9.1 of the
float water overflow, or preferably at a distance

{(fig. 1} of around 40 cm, below that.

The discharge means V or extraction system, of each
canal, 1s designed to allow the tappingn@ff, both
during production with effluents to be treated arriving
continucusly, or during shutdown when the inlet of
effluent for treatment has been halted, cof a flow rate
Os, which leaves wvia the pipe 7, that is higher than
the nominal flow rate Qa with which each canal is
supplied. This flow rate @Qa corresponds to the flow
rate of float water that passes through the flioor 1 and

arrives in each canal.

The installation according to the invention is designed
in such a way that the speed Ua at which the water

£lows along each canal 2 under the fleooxr 1,

ﬂ‘;
Q

corresponding to the fec flow rate (Qa in the

herizontal part of the canals, 1s higher than the

-
1
L

sludge surface-wash speed in order to limit deposits

when the installation is operating at the nominal flow

rate
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The sludge surface-wash speed is the horizontal speed
over a bed of sludge that allows the sludge on the

=

gsurface of this bed to be washed off into suspension,

The speed of upward travel of the water, in the rising
part 5, is denoted Ud and corresponds to the flow rate
Qa. The Dbore sections are determined such that this
speed Ud is higher than the speed at which the largest

particles that may have escaped flotation sediment.

The uppe edge 9.1 of the downstream end wal 9

constitutes the welr of the outlet system 3 over which

-~

the flcoat water passes to drop into a trough 10 fro
where 1t 1is removed, at the bottom, by a pipe 11

trough 10 collects the float water from the various
canals 2 and the pipe 11 collects all of the overflows

from each canal.

The rising part 5 of each canal may extend up as far as
the water level on the ocutlet weir, 1.e. up tc the
level of the edg; 9.1. Advantagsously, the height of
the welr specific to each vrising part 5 may be
adjustable

If the rising part 5 extends up as far as the overflow
water level 9.1, the upper edge 2.1 1is level with ths
welr 9.1. The distribution of the float water flow rate
across the entire width of the structure is ensured by
having the weirs 2.1 associa
at the same level, parti

effective at ensuring the lateral distribution of the

low of float water further upstream.

If the floor 1 does provide good lateral distribution

of flecat water flow, the rising part 5 cf the canals 2

may stop at a level 2.1 situated below the water
i

surface corresponding to the level 9.1 o¢f the wel
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making it possible to maintain FJust one, fixed or
mobile, weilr for all of the ocutlets from the canals 2.
For preference, the upper edge of the vertical part 8.1

f the low wall, ccorresponding to the level 2.1, stops
distance J of around 40 ¢m below the water surface
defined by the weir 3.1, The ocutlets of the canals are

then comnonized and in communication wvia the zone

5]

situated above the upper edges of the rising parts 8.1

)
of the low walls. This allows the water flow (for

pressurizing and injecting into the mixing zone B) to

o)

e tapped off from the rising part of any canal 2, at a

relatively low level in order to avoid the crxr

it
i
T
=
O
3
Pt

a veortex. The water tapped cff from a canal comes from

the general flow because of the communication there 1s

- . )
l
H

between the various canal in the commonized zone

L1

[

situated above the upper edges

The water withdrawn through a pipe 12 £

O
=

pressurizing
using a pump 13 1is sent into a device 14 for injecting
and disselving air into the pressurized water. The

~7 %
B

pressurized water containing dissclved air is injected

via a tube 15 into the bottom part of the mixing zone B.

The bore section of the prefiled canals 2 increases
from  upstream to downstream. This increase i=s
advantageocusly achieved by a bottom wall 16 that is
inclined from upstream to downstream as illustrated in

fig. 1.

In the example depicted in £fig. 2, three parallel
canals 2 are providead in  the bottom of the
installatio The number of canals may be higher and is

sel d:cording to the operating conditions.

The method for implementing the device acccording to the

o
H
=L

invention is as follows, nctably with reference te figs
3 to 6. n figs 4 and 6 Jjust two rvising parts 5 of

adjacent canals have been depicted £fcr the sake of
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gimplicity, but there are generally more than two

canals.

‘roduction

In preoduction, i.e. when water for treatment is being
inlet upstream, flocculated water arrives in the bottom
part of the mixing chamber B and mixes with the
pressurized water injected by the tube 15, The
microbubbles formed, to  which flocculants becone
attached, rise as the water flows to form a bed of
bubbles in the upper part of the flotaticon zonme C. The
Float gludge is recovered at the surface then
discharged into the sludge takeoff/degassing/storage

pit w.

The flcat water flows from the top downward in the
flotation zone C and passes through the flcor 1 to flow

-

inte the canals 2, rise in the rising part 5 and

overflow, wvia the upper edge 9.1, into the flcat water
recovery trough 10.

The extracticn system formed by the discharge means V
provided at the foot of the rising part of each canal
allows deposited sludge 17 (figs 3 and 4) which has
been deposited around the sludge takecff 6 at the foot

of the rising part 5 of a canal to be extracted. To do

that, the discharge means V associated with a canal is
opened, this creating a high flow rate (s, ainly from
the tcp downward in the rising part 5, creating a high

entrainment speed, notably twice the nominal flow rate
of the canal if Qs = 2 Qa. It will be recalled that Ca

corresponds to the nominal flow rate of the canal.

This high entrainment speed places the deposits 17
around the esludge takeoff back in suspension and allows
them to be discharged. The remcoval of the deposit

ts
the foot of the rising part % of the canal alsoc removes
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the starts of any depesits in the horizontal part of
the canal 2, particularly under the floor 1. This
extraction, the duraticn of which is limited to a few
minutes, or even to less than 1 minute, corresponds to

1y

-

a preventive action which can be performed periodical

on each canal separately without interrupting
production

j--t

Hydraulic cleaning

It dis alsco possible to perform pericdic hydraulic

cieaning {figs 5 and 6} of the canals in thelr parts
situated under the floocr 1. To do that, the flotation

device ig shut down, with the arrvival of wateyr for
c

treatment stopped. Extractions are performed canal by

When this operation 1is performed on a canal 2,

.{
D]
g

opening the emptying means V, as scon as the water

level in the rising part 5 of the canal drops bhelow the
upper level of the low wall 8.1, i.e. drops below the

edge 2.1 (see figs 5 and 6}, the extraction water flow
rate ig made up of water that has passed through the
floor 1 and flows horizontally in the canal 2. This
flow rate then reaches the horizontal part of the canal
at speeds that are almost twice the sludge surface-wash
speeds, still in the case where Qg = 2 (Qa, assuming a
canal 2 that is relatively clean and the cross section
of which has not been reduced by the presence of
sludge. The speed of flow is higher than this wvalue
when there are substantial sludge deposits 18 in the
canal reducing its bore section. These higher speeds
entrain deposited sludge 18 as illustrated in figs 5

and 6.
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the metl
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contai

o]
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regarding biologica
ing matter

detailed with
in
between 200 and 1000 ng/1
The flot

-

P

-

reference to an
i filter Dbackwash waterx
suspension at a concentration of
tation device 1s capable of proc ing a flow
rate of 360 m ' /h.
10
The surface ar f the perforated flcor 1 that ensures
that the flow is evenly distributed measures 18 m°. This
floor opens ont four canals 2 each approximately 1 m
wide The weight and preofile of each canal arx
15 calculated so that at any point on the canal, at the
ncminal £f£low rate, the speeds of f£low are higher ¢
the sludge surface-wash speeds. The speeds of flow are
between 200 and 1000 m/h depending on the nature of the
sludge.
20
The apparatus is fitted with a mobile weixr 2.1 and the
option of positiconing the upper edge 2.1 of the rising
part &.1 of the low wall of the canal 250 mm below the
welir 9.1 (j = 250 mm) has bheen taken up.
25
The outlet of float water, which passes over the weilr
9.1, is therefore commonized, because 1t is distributed
ver alil the canals, and the pressurizing ter can be
tapped £ fx ny one of the cel formed by the
30 rising partes of the canals. The ocutlet flow rate Qs may
be equal to 180 nﬁ/h whereas the nominal flow
canal and of a L is 90 wm’/h.
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Extractions are performed cyclically, using automatic

valves provided within the discharge means V.

In production, to prevent any depcesit beginning to take
held on the outlet of the horizontal part of the canal
at the foot of the Iising part, pericdic extractions
are performed at least conce a day. The momentary higher
flow rate allows any sludge in and arcund ths
extraction zone 6 to be put back into suspension then

entrained, as explained hereinabov

However, following riunmerous shutdowne/startups and
operations at flow rates below the nominal flow rate,

sludge may build up under the floor 1, as depicted at

)

18 in figs 5 and 6. Preventive hydraulic cleaning
operations are periormed pericdically, particularly

between once a week and once every three wmonths

depending on the type of udge to be treated. \S
explained previcusly, is operation involves stopping

the arrvival of water for treatment in the flotation

device and beginning cyclic extractions for each canal.

The water level in the construction drops.

When this level drops below the upper edge 2.1 of the

vertical part 8.1 of the low wall that ends each canal
2, the canals behave like igolated =zones  that

communicate coniy upstream of the floor 1. The

-

extraction flow rate Qs, which in the exzample being

considered is 180 m’/h, 111 come chiefly from water
passing through the floor 1. This extracticon flow rate

is then twice the nominal flow rate and creates high

surface-wash speads under the fLloor.

If the canal 2 1in guestion has very little in the way
of deposgits, the extraction speed is egual to twice the

surface-wash speed. However, 1f as a result of more

infrequent maintenance, or as a result of a
malfunction, there is a great deal cof deposit 18, then
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the extraction speed may reach ten times the surface-wash
speed, thus guaranteeing that all the sludge will be put

back into suspension.

Tapping-off from just one cell formed by the rising part 5
of a canal results in a drop in level h (fig. 6) in this
rising part 5 of the canal 2 concerned. This drop h in level
is of the order of four times the pressure head created by
the floor 1 and the upstream part of the canal 2 at the
nominal flow rate, because the speed of flow is equal to
twice the nominal speed (pressure head is proportional to
the square of the speed). Thereafter, all the levels in the
rising parts of the canals will drop in parallel, the
difference between the downstream part of the canal from
which fluid is being tapped off and the downstream part of
the other canals then remaining constant and always of the
order of four times the initial pressure head of the floor 1
and of the upstream part of the canal. This difference in

level h preferably remains less than 1 m (one meter).

A flotation device according to the invention can be used
for treating water laden with suspended matter leading to a
denser froth of sludge at the surface of the flotation zone

and to an accumulation of dense elements under the floor 1.

The reference in this specification to any prior publication
(or information derived from it), or to any matter which is
known, 1is not, and should not be taken as an acknowledgment
or admission or any form of suggestion that that prior
publication (or information derived from it) or known matter
forms part of the common general knowledge in the field of

endeavour to which this specification relates.
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Throughout this specification and the claims which follow,
unless the context requires otherwise, the word "comprise",
and variations such as "comprises™ and "comprising”, will be
understood to imply the inclusion of a stated integer or
step or group of integers or steps but not the exclusion of

any other integer or step or group of integers or steps.
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THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS:

1. A rapid flotation device, notably a dissolved air
flotation device, for treating water laden with suspended
matter (MES), comprising a mixing zone (B) separated from a
flotation zone (C) by a wall (n) above which the liquid for
treatment, coming from the mixing zone, passes, the
flotation zone comprising toward the bottom a perforated
floor situated above a sole (R), a float water discharge
being provided under the floor leading to an outlet system,
wherein that:

- at least two separate canals, oriented in the direction in
which the water flows, are provided under the floor and
under any works (w) that may extend the floor, leading to
upstream of the outlet system,

- the downstream end of the canals is open and situated
above floor level,

- and a discharge means (V) is provided, for each canal, at

the end of the downstream bottom part of this canal.

2. A device according to claim 1, wherein that the open
downstream end of the canals is situated at least 1 m (1

meter) above the level of the floor.

3. A device according to claim 1 or 2, wherein that the
open downstream end of the canals is situated close below

the level of the float water overflow.

4., A device according to any one of claims 1 to 3, wherein
that the canals situated under the floor are separated by

low walls that support the floor.
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5. A device according to claim 4, wherein that the canals
have a rising part just upstream of the outlet system, said
rising parts being separated by the low walls which rise up

beyond the floor.

o. A device according to claim 5, wherein that the canals
comprise, at the foot of their rising part, a sludge takeoff

and extraction piping.

7. A device according to claim 6, wherein that the takeoff
consists of a cavity into which the end of the extraction

piping is dipped.

8. A device according to any one of claims 1 to 7, wherein
that the canals are profiled to ensure that the flow of
liquid flows at a high enough, substantially constant speed
that is higher than the sludge surface-wash speed.

9. A device according to claim 8, wherein that the profile
of the canals 1is provided by a bottom that is inclined from
upstream to downstream causing an increase in the depth and

cross section from upstream to downstream.

10. A device according to claim 5, wherein that the cross
section of the rising part of the canals is determined so
that the upward speed of the liquid is higher than the speed
at which the largest particles that may have escaped

flotation sediment.

11. A device according to any one of claims 1 to 10,
wherein that a float water withdrawal means is provided in

one of the rising parts of the canals, notably when a
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commonized part i1s situated above the top ends of the canals
and communicates with all the canals, for pressurizing and

injecting water into the mixing zone (B).

12. A method for implementing a rapid flotation device
according to any one of claims 1 to 11, wherein that, when
operating in production, without shutting down the inlet of
effluent that is to be treated, extraction with a high
momentary flow rate is performed on each canal by opening
the discharge means (V) in order to clear out the sludge

deposited at the foot of the rising part of the canal.

13. A method according to claim 11, wherein that in order
to clean that part of a canal that is situated under the
floor, production and the inlet of effluent that is to be
treated are shut down, and the affected canal is swept by
prolonged opening of the discharge means (V) of that canal
in order to cause the liquid level to drop below the upper
edge of the rising part of the canal and sweep the canal
essentially using water which passes through the floor, and
discharge any sludge that may have been deposited in the

canal.

14. A method according to claim 13, wherein that the speed
of the flow in the canals during cleaning is between 200 and

1000 m/h, depending on the nature of the sludge.
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