
NS..1LL.c \ N FOR TREATING WATER BY FLOTATION The TTc.. inventicio _c
at_.__  1 ieninment ~nlxpr isIng a V) ofati an cell into which the
raw water  5 introduced, which cow warec has, _ . c _ . _ flocculated
and nnen mixed with water which to and st;bjected to  pressure
rniease such that Ono suspended unaMer >Dnranned in the .  pressure
.. a.oes.. and . . c _, ...c Surface of cue liquid contained 10 cell.
t treated water being draioeA off via, the oottom of Said celA,
installation the type mentioned above known  .. U 655 690) WbL~h
Comprises a _ .. . UMM a zone for  15 MilLng thn Mocculanew Kew
Ulster, in an upward current, witl-! .pnessui:lzed . ......_c ._ by a
release  system, and a Flotation sone, in the upper part of which the
..._-. .. mnrained to Me raw v.,.. and c _ to the .sullace c ..
..c,..,.. ._c.5 are l- _ flotation _.o, zone rbe 20 being eqnapped,
in Us lower Part, with, a Perforated uptake dev ..% , . x x - . to
mec_.._ c .or with v seal.  assemblies, c c. _- . evc.) such that the
entire surface the flmarinn zone eminits a uniform and identical [law
stream  fo~ cue 2 5l 1, this prior state of cue art, the perforations
. v Cc c ,  ...,,.  aptake novice .,...c' smaller in dimension at the
f end. of o .. . at the end _ which the clarified ._.  exita) than .,
:, .... ._. ._....- end _ (via which the ,. water .. to be .. or the
.gaps separating these .,..__c.._3  axe greater at Vne final end of
the flotation zone thou at the  l end. y ..... of this heterogeneous
distrQxMon of o  



,.. - ..., .. which produces dissymmetry the level v  notate :e . : '
r te resistance produced ..h_ __ 5 device of the QotaLlon zone 13 ye.
the final! end , this  zone .Man at Us initial end and the [low
resistance decreases ..1. . :s the initial \... d  - sail .o.,..
Thus, Me entire \ ......_\.,_  of the .. L. . z.... is \r\. ..d by an
identical .nd unufacili  Raw of tile wat-or t:t we rl-eated, .. c ~.
of .- this type or VsKallation, aims N _  flocculation takes place
two stages, -_.O .. of a] 1 in he  by virtue of the considerable
concoct .a ....::  at ..... \ \ .. . \  referiel to as o  Notation or
the ... .. matter. ... can WE flooculatiun is  turbulent improve - ..
flocculation one capnUrAry; of tint 00=01atEM 15 pact 1 Q es Ln these
installatious ~cccyrdhuq to the co-jor state 01 Coe art: and when the
treatment y.-... . v is or ....O , .....l a\c ... be treated'is very
oold, rue "so of a flotation cell according .\ to A .. \ .. heads to
.h entrainment of . .\ \ .... in Coe  ... \.a _ ... water. \` very _
. \. File _he's_'  Monies .... ..._.\, to an increase in -...\. d..
... the ..  -5 ....  the _ flotation cell. Added .; this drawback is
that _..y co- from we piesence of a large amooot of bubbles Ci one 2S
flotation ce1j, Wanh cas, lead no a decrease in the yield  from a
Viltoc \i.. -:l downstream (for \xam'\.\. f5req when the , .E .... ,
is intended for .... producv,aon .- -..  



3\. The present invention set itself .o aim _._. improving the prior
Installations toy water treatment by Flotation accorwinq to the state
O .e `.;.. ..\..._.\n`\. mave, with a .\ . S Solving  a.. - n. very \
.~. _ ... . 1. Consequently, the present invention is a el  by
flotation comprising  Flotation , c o n s i s t i n g ,  Mroduced
Flocculated 1 produced by a release system, this cell being ,.,  ..
at identical and uniform flow of the water to be treated, thus  w i t
h AsnalhaEton being in that it comprises capture 10 moduK5 (of the
"lamollar module" type or the "transfer module"  type, flows;
arranqen in the.  lower Part 0; lWaVOW at _ distance From vne
pecEoYatod uptake device, onis distance being  ._.....,,.., so as to
avo.__ h at uptake devnneAccording to the invention. one ,  of vne
optaks, devioe Urom the lower part of the capture modules  of the
flotation device,  the 3 - . passing  YO on the Flow rate According a
preferred embodiment invention, ,  this ,: 25 b"Lween O.ls and U.60
mevreFlotation installations We known Which comprise lamellar  .
Thus. W _ dencranes _.:' o.=v1_  CompOsang a, floor .h__ . arranged
PrLOf art, it is FTOCeWafy to have a 



t  the openings provided in the floor modules are attached to this
floor. in addition~ in device in found, ._.. . floor the the
flotation 35 fixed cell, w0ch is revolving, is attached to the
lamellai: 690, ose is made  modules. As was mentioned above. in
EF-A-0 659 device. on  perforations arranged _o as produce
dissymmetry .., level of this uptake device, making t r e a t e d 1
be the Fjoralion cell. The ._ . ,e(- in the - - ' that this identical
and uniform flow c- e.,.  prosenno o! capture mourlinti on condition
that the latter are  novice. Othei ant advantages of w! 11 ...._ the
desccipl .o. 'Y \en nelow with .v.\.e v..\\. no is the nuarned
drawinus which illu'Lraye examples _-_  20 section of ficnarion
equipment a l l according no example a: oi 'with F :re 2 is a v,-
view _ Figure which 1. an only ...  :e .. surface \.-.e:: by Inc h,\
We been represented; v .v.e 3 _ is i\ view 5t _ l lv,. -i i n tli v
of implementation the invention using cross - Figuce A is a view
illustrating the operating  .principin of a '\. u - _" transfer
\\-.,e used in ..._ \.u........\a__. 35 Reference _,a.. _ to Figures
an.. 2. Ali v..., - ,, v lvr.  ceil o; EP-A-0 M 690 . improved
according . present invention has ' .n.- : nn.eO.. This ... cell,
denoted _ ennixety by t .\ reference It. receives the low water mi
zed with ware I, 5 delivered by A pressurization-pressure release
tect 



repre3ented diagrammatically in ll. Tne suspended matter, contained
in ..n raw .Mi and co .- to the nun_ nce :.n_  micronubbles nuoOnn
..n- \.n n n..: system 11, are discharged in the upper part of the
cell 10 via  10 ahMe 12. To its lower part, one ael 1 comprises a
system for taking \ the treated waner which  o .nn n.s of an \ .:\e
\.e\ n\c.\.  \  oe~i nave dimensions which are smaller an one final
end of the cell  i than an Us SIGMI end, Of the jqX; separating On s
E--' ."MU'~"S are creater in dimension at one Etna! and of Me,  cell
11 than at the inizial end, this arrangement producing a nn.. uae y
.\ " level of the uptake .\: n"._ _ _ 13 whicrt ensures  an identical
and uniform flow over the entire e surface of one cell is equipped
with  Accordinq no the .prevent invention, that which located at a
certain  device distance from this device, this distance being
determined so as  21 to avoid any disturbance of one n . : r:
distribution of ...n.  no treated, established . \: tile perforated a
\:1  l1' n. C to device,  in the example implementation .. n .. n d _
in Figures 1 an, 2,  these capture - means prepared in one form l \ \
. n  11, Winn parallel Lamellse or ranes, Wei 3 kttl;:""'c otiose his
one act . For example, these andules ..a\' 1 XI  -n the _ nni\'e
described in W o V . a _ _ profile a an orienraKon. for example, of
60 to the 



-6  horizontal, These capture modules direct the flow to be  treated
in a specific direction. in Figure 2, only half the surface covered
by the  5 modules 14 has been represented. The distance h separating
the surface of the uptake  device 13 from the lower part of the
capture modules 14  depends in particular on the geometry of the
flotation 10 device, on the rate of through-flow and on the
temperature of the water to be treated. By way of  example, it may be
indicated that this distance can be  between 0.05 metre and 1 metre,
and preferably between  0,15 and 0.60 metre. 15 The height E (or
thickness) of the modules 14 is chosen  as a function of the
operating velocity and of the  "projected area" of the capture
modules. This height  can vary between 0.10 and I metre, preferably
between 20 0.2 and 0,70 metre. With a view to obtaining a correct
cut-off, given the applications and the velocities  envisaged (of the
order to 20 m/h to 60 r/h), the  projected area of the modules (i.e,
the active area of  the capture zone, also referred to as 25
separation/accumulation zone) will be between 2 and  20 m2 per m` of
flotation device surface equipped with  modules, in the embodiment
illustrated in Figures 3 and 4, the  30 capture means are produced in
the form of transfer  modules 15, the production being, moreover,
identical  to that illustrated by Figures 1 and 2. Such transfer  



modules, generally race-:Linear-flow transfer modules,  have been
represented diagrammatically in Figure 4. Use 35 may in particular be
made of "Brentwood CF" or  "Punters FB 10" modules, usually used to
improve gas- liquid transfers, oil/water separation, etc. As seen in
Figure 4, they make it possible to combine two  directions of
circulation of the water to be treated, which increases the
turbulence in the modules and  promotes coalescence of the
microbub'bles. Comparative examples of implementation are given
below,  5 making it possible to reveal the advantages and  technical
effects provided by the present invention,  with respect to the prior
state of the art. Example 1: 10 Tests were carried out on equipment
for raw water  treatment in accordance with EP-A-O 659 690. These
tests were carried out at very high velocity  (40 in cold water, i.e,
at a temperature of  0,1 to 1o0C. During these tests, significant 15
entrainment of bubbles through the uptake device of the  flotation
cell was noted, which is gcourse  undesirable. The amount of air
entrained with the  treated water posed a problem in terms of the
subsequent filtration of this water in a 20 sand/anthracite filter.
The duration of the filtration  cycle was very short due to the high
amount of air  bubbles, causing air embolisms in the filtering
medium,  the effect of which is to increase the head loss of the
filter and to decrease its performance. g5 



The presence of air bubbles in the treated water, in  the flotation
cell, at very high velocity also has the  side effect of entraining
solid suspended matter, which  increases the turbidity of the treated
water. This loss 30 of performance of the installation is also
undesirable  since an increase in turbidity can also lead to a
reduction in the filtration cycle, in a filter located  downstream,
35 Using this known installation, the performance  characteristics
summarized in the table below were  obtained: J  ---- - ----------- -
-- - ------------ Flotation Water Cell outlet. Filter Duration of
velocity temperature turbidity velocity filtration  m3ihfit` (C) NTU
rn/h ;hours j____1 LU 0.2 12 The results of these tests confirm that
this known  installation was not suitable for the treatment of  3
water under the conditions described above Example 2. Another test
was carried out, on water with identical  characteristics, with the
same installation according  10 to EE-A 0 659 690, equipped with
lamellar modules consisting of parallel lamellae (30 cm in height and
inclined 6C to the horizontal) and bonded to the  uptake device of
the flotation cell. These tests gave  very poor results, reflected in
a notable increase in 15 the turbidity of the water and in the
density of the  air bubbles at the outlet of the flotation cell, it
was  



concluded therefrom that the presence of a perforated  uptake device,
with an asymmetric distribution of the  water outlet holes, was not
compatible with the use of 20 lamellar settling modules whose lower
surface nests  directly on the surface of this uptake device. This
arrangement does not make it possible no obtain an  identical and
uniform flow over the entire surface of  the flotation tank, this
characteristic being paramount 25 for obtaining efficient flotation
at high velocity,  These tests revealed a marked decrease in the
quality  of the water., The tale below summarizes the results .
obtained g 30 this installation, ..,..,.._....__._. ........... ,_
._...............  ........... , ,,,,,,,,,, ............
.............,.,_.......... .. ,. Flotation "Water Cell outlet I
Filter Duration of  velocity temperature (~ turbidity velocity
filtration  M3ihlml t'C7 NT` .,..._ _..:. ..,_ hours ...... _,~.. -
------40 03 i... r 6 1 The results of this test confirm that this
installation  configuration is not suitable. Example 3 (invention): 5
Again under the same treatment conditions and with the  same water
characteristics, tests were carried out  using the installation
described in Example 2, the only  modification introduced consisting
in placing the lower  part of the lamellar modules 30 cm above the
uptake 1C device, in accordance with Figures i and 2. The tests  made
it possible to obtain results which were far  superior to those
expected, At the outlet of the  



lamellar modules, the concentration of air bubbles in  the water was
greatly reduced due to the capture and to 15 the coalescence of these
bubbles on the lamellae.  Moreover, a certain amount of suspended
matter were  captured by the lamellae and the coalesced bubbles, A
decrease in turbidity was thus obtained, as was a  decrease in the
amount of air entrained, The results 20 obtained in these tests are
summarized in the table  below: " ----- Flotation water Cell outlev
Filter Duration of  velocity temperature ` turbidity velocity
filtration  n/h hours rte'/h,m2 (0) NTU ._......  -- ---------------
ad gi' .h -a" the turb:.dit~ ' of the treated  aaa wales be
n..ftts.L. A 25 water is _ NTUs which should be compared with the
values of 2.5 and 4 NTU obtained in Examples 1 and 2t  similarly, the
duration of filtration (before clogging  of the downstream filter) is
here lB hours, instead of  12 and 6 hours in Examples '1 and 2. 0  30
; Example 4 (invention) Tests were carried out using the installation
described  above with reference to Figures 3 and 4, 1e e. an
installation in which the flotation cell is equipped 



35 with transfer modules whose lower part is located 30 cm 10  above
the level of the perforated uptake device. These  tests gave
excellent results: a very large decrease in  the amount of air
entrained in the treated water was  observed, which notably improves
the performances of 5 the installation. The table below summarizes
the  results obtained in these tests Flotation Water Cell outlet
Filter Duration of  velocity temperature turbidity velocity
filtration  N T P _ m,h. . hours ---------- - :,..,, ~.`......_".....
_.. n' 4...,.. _;___.._._..-a ,,,,,,,,,,,,,,32,...,..,,_,._1  Reading
of the tables corresponding to Examples 3 and 4  10 confirms the
excellence of the results obtained using the invention, compared to
the installations according  to the prior state of the art (Examples
1 and 2), It  should also be mentioned that, in the context of the
tests Example 4, it was possible to produce 15 treatment velocities
of the order of 60 m3/h/m2 without  compromising the level. of
turbidity of the treated  water, at the outlet of the flotation cell,
and  ensuring satisfactory operating of the sand/anthracite  filter
placed downstream of the flotation cell, 20 It remains, of course,
that the present invention is  not limited to the examples of
implementation described  and/or represented, but that it encompasses
all the  variants. CLAIM,  



o _ -_ flotation equipment Consisting of I  _ .... ... cell which
rodu _lo, flocculated water mixed microbubloles produced  p.ce~i,
suri zat ion- pres gore release system (11), this  cell equipped
being with _, perforated uptake device ..:. designed MY; tile Surface
_ the c ' ` n  cell is crossed by an identical and .,-._o"._ Mew of
water to be treated, this installation being.  characterized .-.. it
comprises i u.e , oIU ic'.-. a . w in the _ flotation cell such - -
that theOr I "I o e part is located at a distance (h) from the
perforated uptake device (13), _. distance heing  determined so aA to
avoid any a. _ _. .. the  uniform distribution - _ __ by ,L O...
modules uptake aevice20 2. installation according to Claim 1,
charawernm  is that the distance (h) separating the surface of tlne
114, 151 depends on the geometry of Lhe .._t._.on d._.,,-, ..,. the
rate aow ._.  the temperature _ the m.-'__ no be t. .C... 3.
insuallac_,n according either CAI Claims 1 _ a...., . __` that. tee
distance - -p . - _: y  of the uptake device (13) . is . , c . to _.
(14, 15) is be between  Q,On metre and 1 metro. 4. installation
according to any one of the preceding  35 clamrs, on.. .e t o_
capture the modules 114, 15) is deterloined as a, function of the
operating velocity and of the projected  area of said .. modules, 



, .on according C.ai,.. ..ra.. _c:1  installation .c.'_ _ to a n y
one of toe e `:_. claims, characterized that _ e projected area of
the capture _ modules, i.e. Me active area _ o the separation
/accumulation zone, is b, are 20 ,  flotation c .. ,..,_ surface _
e.` WI __  modules, ?installation according 004 one of the `ire _ .
..  claims, characterized modules I'-, "'i- i-l-Ze lapellar type,
with parallel jamallae (14), Wito  cross flow. 8. Installation I
according Vol any one . Claims 1 YO  A 6, characLerized in tna; One
capnore modules are of the  transfeT module type (IS), toe
non-linear-flow ntransfer module type, providing of  circulation of
tne ,_atey. to be treated, 1/2 2 10  r. , .w: -- - - - - ------- ----
------ 133 FIG, 2 0 0 0  ------------- o o a .__  lit 0 0 0 ;_, 
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