- 1 The present invention relates to an installation

for water treatnment conprising a flotation cell yy M\m\“\mm\\\
which the raw water is introduced, which raw vvat\mm

has, beforehand, been flocculjated and then m xed W takkoisor
water 5 which is pressurized and subjected to pressure
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flageul athon zoRe, s@spéRB8df afatied ngohhaihkaccuh ate@d raw
raw water, in an{@fv\/ard 15 current, with pressurjzed

wal'8t-ede d5Ferit B+ 2 pPEs&hf PGSR reeFeteHag from
systaem paed sairfd ofel e ane zm@edlsﬁhhhgeupyaar tes tswfface of

htesupenddrra et ntaln in_the. raw.water
an&gﬁr ogg(ﬁ‘t1 C? easld]r acén CeﬂjLéro B bIES &S water
10 di behapgeda inkids offifotvatai aﬁnezmtm lodi g ieqiegped, in
its lower part, with a perforated uptake device (for
exanpl e, internediate floor with or w thout seal
asdenbinesal ket 1@kt 6Fs, tha ctyPsudienthaned habewej ries  known

surcace of etsive 6flogt atHiem @ﬂ@@@uﬁa SfPocéhE]lzﬁ@IdSTIh aﬁsne, a
|dent|caf| flowstre%}m;fol‘Bﬁ clarified 25 qui d.
hEETS A6 SRR S DI The HS LT perTor it FBRs 14 ah Uuard
15 pr auirdeati,n thethpt gl et icesd or wahergapseseparedi ndby  a
B st ST o TR SIAR Al 11 (Ll 80, OF1 PG s on

otatlon Zzone
cl acinfi;edin | Flyei ypprirt Panthant awhnhé ithiet | s seeRd¢di matter
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virtue of this heterogeneous distribution of
pePYor&s Mrowwspr%&%%h%ﬂf%%@mﬁw Q%OFﬁElon zone
20| e%glln@g %@@m@é@ke &E thewi Q@we&h?ii’@wf lwe_&hstaanperforated
pr o t ake i ce .of the ation zon
P St akEe e Tie (PP pa aBit e (et eatia i ah? DpEen or
Inmumabuendsaaﬁ tdmsdilmvies, collectors, etc.) such that
the entire surface of the flotation zone exhibits a
uniform and identical flow stream for the clarified

25 liquid.

In this prior state of the art, the perforations
provided in the uptake device, or the gaps separating
them, are smaller in dimension at the final end of the
30 flotation zone (i.e. at the end via which the clarified
liquid exits) than at the initial end (via which the
raw water to be treated is introduced). By virtue of
this heterogeneous distribution of the perforations,
which produces a dissymmetry at the level of the uptake
35 device, the flow resistance produced by this uptake
device of the flotation zone is greater at the final
end of this zone than at its initial end and the flow
resistance decreases towards the initial end of said
zone. Thus, the entire surface of the flotation zone is
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resi stance decreases towards the initial end of said

zone. Thus, the entire surface of the flotation zone

i's *@00002 - 2 crossed by an identical and
uniformflow of the water tonsbe treated. One
characteristic of this type of installation lies in 5

t herbosaat bgn aof adéhmt tkabedndf unidraobubbles, olfy the water
vu&gu]geog g\lg %Q the flocculation takes place in two

st ages, iFy of all in the floccul ation zone and

then in the flotation zone, within the bed of

m éﬁ@b!ﬂﬁgkgétewst%rb%etﬁ “E% CORSH de{Ahl 18 HOMRCLies in
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PoStFBrelr) A 1 Hr SR8 e AL Ol BEftt §P8Rg in the
||‘f1b@atﬂpnovmmdae fwiodein atdhen bes and theccaptbbiag, by
OfvggganOCEU|§}ech% %a?%leln % €§8t|r§§§g|3%f0n§ﬁ the

accor O e priror s art and en
trnaiacnehubbéegmPyovsdhngh onorepeart hethaw separatoon by

?5@§E§g 'éfv%hé %%E%enﬁ%% W%%Eg%(ﬁwﬁéglégﬁuﬁé”keferred
accor P-A-0-659-690 |l eads to

enf—Palarﬁreﬁt télrrb(sa}@atesfmwﬁéaﬂ@até& mh%? pAtodu\?@rdy the
hi phavelochbtipbltbe xmleeseencie bod BSEe bubbl€S increase the

contri ute to.an cre urbidity at_.the_outle .

B R BE L RaRCaeR Rbaht « 5ot AME R A TLoEREation
25andsthei ngptumrmghefptéselﬁdecoﬁlatleglr geradouets .of
bubbl es at the outlet of the flotation cell, which can
lead to a decrease in the yield froma fllter | ocat ed
downstheam (rotaddaplans aeeerdknar bei taef pnian skate of

thepbnstal | aghan gised ntgaded-& ormd e %Q%‘é%tt'yonlé’f hl%@l or
drinki ng water. The present invention set itself
ai Wep |ﬁ&w§ﬂwmyater to be treated is very cold the use

of a flotation cell according to EP-A-0-659-690 leads
to the entrainment of bubbles in the treated water. At
very high wvelocity, the presence of these bubbles
contributes to an increase in turbidity at the outlet
of the flotation cell. Added to this drawback is that
resulting from the presence of a large amount of
bubbles at the outlet of the flotation cell, which can
lead to a decrease in the yield from a filter located
downstream (for example a sand/anthracite filter) when
the installation is 1intended for the production of

drinking water.

The present invention set itself the aim of improving
the installations for water treatment by flotation
according to the prior state of the art mentioned
above, with a view to solving the problems relating to
water treatments at high velocity and/or at very low

temperature.
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the installations for water treatnent by flotation
according to the prior state of the art nentioned 35
above, with a viewto solving the problens relating to
water treatnments at high velogty and/or at very |ow
tenperature. Consequently, a subject of the present

i Nn¢enteqnenslgn a rstjdat ioh the pakeentrdatvetidy is an
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on ceII into ch is
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equi ppe or at ed
deioflat*éérdesFT‘QLPF@G1 sudH th hatmltqw@%hma?@e ofplfcﬁiﬂced by a

fl 9&@gbgel§sbcllohsp%@§%@@ Qxél@%sled%ryssa{ ayh 4Inéd OF Nbeing

ow hein ul es of _the ter t reate
chSHH&PBngé’o‘H?h 3 HRETFPrRbE tHBta rréﬁ%’cerm‘g?ﬁlegn% such
t hitsatnghal |satrifere @dirp:rHese‘Slccapiwre do/pe ¢ thessed by an

"trgg%ger %P%§ qyf%o%%|§l£ )thQU%BteHgt trE%rF eated,
| ower nt arr anged he
f | shasi onrtseddllqd‘amn [ sb¢b@<at edhatfaatalrstzadce ir6 fylomg it

th‘éoﬁ%& bagat egag{?{l?ge ﬂ@&ﬁf@s t{‘gis Qin3t a“‘i%m@‘iﬁﬁg module”

deter to avoid any disturbance of
umtﬁ/@em@r sﬁhﬁbutq@n%ﬁﬁ%bmpéﬁéa byc¥REd Wpthkearallel or

deire@s Aw&lnrﬁg:t@lbgg l%\&]fﬁa:dr?@di 1ﬁet655tﬂrtﬁ_€‘a]1¢tlon cell
rface o e upta evice fr

© hEUBuet s £R6R T nEOYSh: FAF ol SO CSSEnARE, i | dibtance

parftrogultare gre t fier geedretipyakef delve cl, ottatus)rdziaewam@e being

ond%%%r gggdragg pg§S|@g BOE?HQ ﬂeraﬁsEggbigce of the

npera of tThe raw wat
unlform dlstrlbutlon established by said uptake device.

According to the invention, the distance separating the
surface of the uptake device from the lower part of the
capture modules depends in particular on the geometry
of the flotation device, on the flow rate passing
through and on the temperature of the raw water to be

treated.

According to a preferred embodiment of the present
invention, this distance is Dbetween 0.05 metre and

1 metre, preferably between 0.15 and 0.60 metre.

Flotation installations are known which comprise
lamellar modules. Thus, WO 97/20775 describes a
flotation device comprising a floor on which lamellar
modules are arranged in order to increase the velocity
in the flotation cell. In this prior art, it is
necessary to have a homogeneous distribution of the
openings provided in the floor and, moreover, the
lamellar modules are attached to this floor. In
addition, in WO 00/43320, a similar device i1s found, in
which the floor of the flotation cell, which is fixed




According to a preferred enbodi nent of the present
invention, this distance is between 0.05 netre and 1
netre, preferably between 0.15 and 0.60 netre. 30
Fl otation installations are knpwn which conprise
| amel | ar nodul es. Thus, WD 97/ 20775 descri bes a
f | otratneoroldeiaqe Tonpritsichgda fd oohe ol awleildlarl ameddlars. As
nD l.e n d 0 | e t Y%

e e e Ege | B RPSho0; BEO2898, | ptl S Rthdde of
ne@@ssmtyﬂl‘teb davece, henngémeofﬂsofdaiswm bgeildm afn tieich the

Op%%'r'%g;%al%%\h' dedrd npihe hhaor %gé@rggvgg ttoheproduce a

nodul es are attached t I's floor.
5ad@1lts|Sdﬁ1metﬁyv\@toova%3é©\feé @ifmtlhd-rs G |%evb<emd making

lnlﬂMﬁdﬁéﬂHFéfﬂ&oéb@élﬁhﬁnfh@bﬁkh@ﬁlcﬂdd uthHkmelow of
fix revol vin is attached to the | anell ar

rm&&leeg’atﬁsf %sb?reﬁf?gh‘éﬂ 886Ve then 9BR-14 BHFFwD), of the
Us€licz afrdade efellan et akee ke qeropridther fhos ahdoad, quite

CeghrprlgMgié tE@E g%%%rqgkqn&x?r§ang?eve?tarﬁ?ﬁg?dthls

so as dce @ 5 ry at
10 uptlalle@tde:\a;lceandmknméormt fpl@srsuweertbh@btemtnr@n surface of

| denlel Galo@nd g dorm {goyyogf ailsRe MR by Ott?@ éf@é‘éﬁ@'e of

over the entire surface of the flotation ce
pr@é@ﬁ@rﬁrOEMQQ%ﬂsluﬁ?ruﬁQRﬁl?&RQe t@%?pr?%?ng@?tF%F are
t hpeg itkidnleed &0 thecartaibhati ddircelOfkdantdical pakorated
unlf%]n1flom10ver the entire surface of the flotation
celPYakenEVdi“& urbed by the presence of capture
15nodul es on condition that the |latter are positioned

t t . t
e e gh%{%C%@E%?gg%g% ?e peyiorated Lptake present

devi Ce. er C i cs and advantages of
pr ég@ent liomy et} oneng 9o efpge theorAiedrr drlsiedn pgivan below

gi yarnbel ewreWehBer ef epencend o tar&aaéﬁe&phe@r%mwg@gs which
which illustrate exanpl es, of aglenentatlon t hereof

whitdH Ugt&atsp %ﬁ%ﬁmﬂln?sarfiﬁ PP 1R F MG O haghRer WHlCh are
20t heyodr awi RES/ waiygWienik iirgy a rdirkgrnarmatircalhe/iddwinhgs :

vertical 1ongitudinal section of flotation equipnent

according to an exanple of inplenmentation of the

présentre 1 is a diagrammatical view in vertical

longitudinal section of flotation equipment according
to an example of implementation of the present

25 invention, equipped with parallel-flow lamellar
modules;

Figure 2 is a plan view of Figure 1, on which only half
the surface covered by the modules has been

30 represented;

Figure 3 is a view similar to Figure 1, illustrating
another example of implementation of the invention
using cross-flow transfer modules; and

35
Figure 4 1is a diagrammatical view illustrating the
operating principle of a cross-flow transfer module

used in the embodiment illustrated in Figure 3.
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25 invention, equipped with parallel-flowIlanellar

nmodul es; Figure 2 is a plan view of Figure 1, on which
only half the surface covered by the nodul es has been

30 represented; Figure 3 is_agview simlar to Figure

1, illustrating another exanple of inplenentation of

t hRefOventéons maideg faness-fd o dusaast eranadal, esn andch a
35_.Figure 4 i i.aqranmat i cal_vi.ew ilJl.u t the
opEraE T hEohr PR et ar CATer Goe 1t 1Sia s a0 i oved
usadcondihe enbodi mehe il busteatted iimviEingurom 3. has been
Re£g£§g§gn£§ made first to Figures 1 and 2, in which a
flotation cell according to EP-A-0 659 690 and

i mproved according to the present invention has been

r epresetiefttathiothi selihot dddic&@l lin depot ehdirddys by the
entiret bg thg reference 10, receives the raw water .

m XBESHFRRC prlssulired st ertfel | T8V edWByey mMixed  with
grp3§gsﬁza2édn- veltessSUr el ¢lreasd syst emar epresenieization-
ifagrammatically in _10.11. The suspended. ter., . .
CORTRPNRET | At RS Paratl ~oar s R gakly o
bylihe Thecr sbspéhdsdpmadieced dyntaened in the raw water

pr Ug.i {onLpr ur, lea :
O PP eaor s The CURper pare of (e aqropirtes, produced
chve tf@Z.Plf%SW%lF@gk@npﬂF@,sstlﬁ@ d&leasepPyseamg L1, are

Sya?LSHhBQQ?é5iha|ﬁ%1@Eu@@g&hfmtrrtié%ifeq:tﬂﬁ;atc@lflw({J_hvia aAc;hute
co I SIS Q a u akKe ev] ce er.,toratl ons.

ves2 et ondd e Do T fros BiBeP POl al BRELSES thet YiRm £or
sepakahgngpt ham thaaeeddwaersi onsiokhicinsret snef |er aptake
thgeflkggl lesndwgfchT2 er cgnlgtil&g.haﬂsatwééSm'e%g:?o?\lﬁgengbove,

thi's "arrangenent 20 producing a di Ssymmetry
| etbesef parf anatdlans de@t c&hel3 ggnThsenstaesngn them, have

| dgnhbgak oARd WP ArE | QWA19we" dhetBBlif;SUrEage & the
the flotation cell. According to_the present
i nG8ALi oh0 tHidN c&At iids ZGHé&&Pépeénﬁ#thtéhﬁtu?%rangement
MegRedwBi el as e Jilaseehadoye attherper fswd Bd dipt ake  uptake
device 13, _and the | ower part of . .

device 13 which ensures an 1identical and uniform flow

over the entire surface of the flotation cell.

According to the present invention, this cell 1is
equipped with capture means which are placed above the
perforated uptake device 13, and the lower part of
which 1is 1located at a certain distance from this
device, this distance being determined so as to avoid
any disturbance of the uniform distribution of the
water to be treated, established by the perforated
uptake device.

In the example of implementation illustrated in
Figures 1 and 2, these capture means are prepared in
the form of capture modules 14, with parallel lamellae
or tubes, well known to those skilled in the art. For
example, these modules may be of the type described in
WO 97/20775 and may have a tubular, hexagonal or other

profile and an orientation, for example, of 60° to the



which is located at a certain distance fromthis

device, this distance being determned so as to avoid

any di sturbance of the uniformdistribution of the 30
water to be treated, establishged by the perforated

upt ake device. In the exanple of inplenentation

i | hasizahedli nThEsguragtbrantoiulielse skl reapnt urtee nElans to be

a{?ﬁ85€88r 9 5” ﬁeFﬁ?chSE af;gapture modul es 14,

aral ubes wel | known to those
skilled in the art. For exanple, these nodul es may be

BheFi ﬁfedﬁscr?$¥§i'th@mhﬁﬁfzg&1§a%%d FBYchaYe By the

ular exagonal or other profile and
5 orm@ﬁﬂéﬁﬁoﬁ4 8F BR&RApFEPrgfepteto t he horlzontal.
These capture nodul es direct the flom1to be treated

pecific ditection. In Figure f
suTPaoBratRATat) By tHeE St e 15 RR8Chedt | the” uptake
regeesest ed. fTbe dmstamweﬂwpaﬁnﬂdﬁlunptdupﬁuwéemmﬁmﬁes 14

thg?ég}qgke&m 33 u JJO t@ﬁ §rt| gﬁ?rt o%f t%l’ﬂe: flotation

capture no epends In p r on
10gedﬁﬁuﬁ?,ofOPheﬁﬂ&ﬁzﬁ&tﬁl10fdevh@@ugbnfﬂﬁ@ r &ngl ofon the

t hE@HQQrEh‘.Q‘f’eangfor\:ﬁé"ewatt‘:é@erc@t u}5§ of dNeyat & tRay of
be treated. By way of exanple may be i ndi cated

t hgKarRiL g  ditdt &ifge ka%nl!b%l%%%%éhae G@lﬁetdrleswq can be
rrEbéeweaﬁd oproef efeatley dred Weemet e 15 aadd Sk MBS L. bdbween

i ght r thickness) of the nodules 14 is
ch SEE 2 g4 5 %ﬁn@Flaﬁ "of the operating velocity and of

15the "projected area" of the capture nodules. This

potaden=sBis ¥ Y5 5 hitas] Y Thd M Gap K o1#1 29 dnosen
obe&i M nFumcdarecet cihe obPergitiaw tHelapprvcandnst the

and theckekacidi&s” enfvisgedapliudhenoddesst OI%Qsm Reight
80 nmh), the projected area of the nodul es

{ hESRctiARY abahvehn One Oc fthr & BERES: AR ha b reen
20 as023 &elraiarmnmm{mmwmm oA %0B®) tw |dbthe hetgveenc@rrect
and gﬂ per, flotat evi ce surface equi pped. .

MAFHt ﬁé uleglven 1caglons and g vech1tles
envisaged (of the order to 20 m/h to 60 m/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 m* 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 non-linear-flow transfer modules,
have been represented diagrammatically in Figure 4. Use
35 may in particular be made of “Brentwood CF” or
“Munters 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,
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In the enbodinent illustrated in Figures 3 and 4, the

30 capture neans are produced in the formof transfer
nodul es 15, the production being, noreover, identica

to that illustrated by Figures 1 and 2. Such transfer
nodul es, generally non-linear-flow transfer nodul es,
hawribreninepeasent eghdi agﬁﬁmtah@éll | yni nthégunéddles and
Use 35 gaé in Eartlcularfbg gggntmood CF" or

" MIhPBRPSERBC26* “rtalifFes© BEIW§C5§88 “thprove gas-
l'iquid transfers, oil/water separation, etc. As seen

' ”COEFQE‘E&% E'Sl%}ﬁ 'I%‘ée dft ol?t&ﬁﬁeln@n% A P éé‘te? A4 edbelow,

directions of circtlation ter to
_ mak@hbch lithcrressid ke tar buPERae | Fhehe afbtRiegemd and

pr Q%hﬁ%cﬁ@aléﬁﬁ@@@§ ¥rdnidd crobubid e?re@@marﬁﬁﬁé@tlon,
exangges of [ enentation are glven be 5 maki ng

it Y sFBPEeFG FeVERE PRéCXIVARTE9LS ARG B&Ehni ca
effects provided by the present invention, wth
ég ect .to the prior state of the art. Exan'ple 1: 10
Re&Peléarried out on equi pnent for raw water
tr@abnentweneacc@rda@@e awtt h dEP- Aqﬁlﬁﬁ@n&QOfofhesew water

te)‘ilﬁcr% \Q@Eﬁt‘:ar e%o%‘é;troaatnc‘éer%uhdtgh MELACH tysq ( - o, Jnese

n cold water | te n’perature 0 . .
toteste DIRFRg tdResdabst ! outsi g@ﬁ:m G4ty 15high veloc1ty

ent (di APERT, 1of, buRbles & hiough, tﬁeeUpt%eadQ\énﬁﬁa&fture of
g rotatlog @ell was hot ed, ich is of course
edirabPe. ThE QroutV iM% r t&%SEai nEGSHY h tﬁegnlflcant

treat:edimteelt RES @&thbdb 1jerso iharaugh tt&t’ema.lp)tfa]té]edev1ce of the

su%gegu%nt ftlt(g—? |oqﬂaosf thio o terwlt1 1:61[ _ Orf course
sandPaRtAPECi t 8111t eF2° ThE°GGF4at i off " of the %1 Ofati 68

cychdewagabdey shbet dmeuns thé hagh aespumdiopedai with the
bug%%%edcaltﬁa ai 1505@0' 5, L 4}, 1Y fthteree%s of the

ium the effect of which i's to I ncrease the hea
| osgbgratRat fi| fettanrbien dectfeasetPis perfdfednce il a

ZSS’étta/ahe&eeeetef fail redibbties ua_rtalaeotqreﬁte@hdvatﬂtration
qe flotation ce]l, at ver¥ hH%? V%L ity al so
thé:yc e was very short due o} e ig mount o 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.

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
of performance of the installation is also undesirable
since an increase 1in turbidity can also lead to a
reduction in the filtration cycle, in a filter located

downstream.

Using this known installation, the performance
characteristics summarized in the table below were

obtained:



side effect of entraining solid suspended matter,
which increases the turbidity of the treated water.
This | oss 30 of performance of the installation is

al so undesirable since an i-n@ease in turbidity can
also lead to a reduction in the filtration cycle, in
a filter |ocated downstream 35 USing this knomm

R P R LG TS p—

sy
F| otedtdconVWal ercGelelraout ¢ et Fthrbﬂdlnyatl(yel@tlty filtration
velgpyﬁ%& Jeratpx@gurb|dltyv§4@0|tyf|It&ﬂglon hours

1T ITe( O) Nronr rimoars— 4 L. 01TUTZT T T esSuUrtl S ‘

t hese 40est siconf Orm t hat! t hi s2khown |i ns£&l | atli on was

not suitable for the treatnment of 5 water under the
condi ti ons descri bed above. Exanple 2. Another test
washearFeaalboit ofontheser wWeehSi ffigr that this  known

Ch@h@@bﬂhﬁ&bﬁ&wa\etm&!ﬂe Sarepnst adrat itee aceerdn8gt of
to EP-A 0 W t hblgﬁ]m? | ar nodul es

ui
S collSeti HGIor EParPbriP4nBe 85E5656m PRORE Nt and
inclined 60 to the horizontal) and bonded to the
upk%ﬁ device of the flotation cell. These tests gave
8 résults, reflected in a notable increase in
15Anh§ht3mr [rieditt ywaﬁ cheriagtderownd ¢m whEedensitty pfentical

th@ha@b&t@H@QE?%saI When owhkets ffe t he shlatiakiion ctlording
was __concl uded t herefromthat the presence of

It a

10 peFPorgted" Qfak e Wevi ceIUiPRed anWasPmediellar modules
di ebhsbgltmq ﬁftﬁera\mataelfr mthdl;-ela?lol (8%, cwAaSimnotheight and

I t he e of. 20 |la ar sett
OARRLEReRoko Ty B oA B | bseq, o che
suupaaeeofdet\zhlc& upf akbedeMicomt ik scedhkr _amgesenttm gave
feg?k ci pPésc‘uP\%ﬁ t?e?t’l%%ltgdanln 'ge?bltgﬁllearqucrease in

un| 0 0 e t

W over entire surface o fl ot
15t ake ttepichdraceér itdhei dﬂéﬂe@lhgapdr dfoutie 2g9epgity of the

obkairnbugreklsi Gitefthd |Riatdtob At d o yed Ot ycenT hese was

tests reveal ed a nmarked decrease in the qualltay
t heoRastEAed therefrom that the presence of 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 rests
directly on the surface of this uptake device. This
arrangement does not make it possible to 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 table below summarizes the results obtained using
30 this installation.

Flotation Water Cell outlet Filter Duration of
velocity temperature turbidity velocity | filtration
m®/h/m? (°C) NTU m/h hours
40 0.3 4.5 10 6
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The tabl e bel ow sunmari zes the results obtained using

30 this installation. FlotationWterCel
outletFilterDuration of

vel oci tytenperatureturbidityvel acityfiltration

nB/ h/ n2( C) NTUnf hhours 400. 34. 5106 The results of this

t eShecenbulmst bat tiliiss taxst addratiion tlconftilgis atnsonalsation
not._sui t abl a 3.(L RLion 5 Agai n under the
sang’ rgafa%l Eﬁo%ﬁ%@Foﬁélgég mnth)the gane wat er
characteristics, tests were carried out wusing the

ng%gk%@%lgn ge§ghgggg yi.n Exanple 2, the only

‘cation introduced consisting in placing the
| ofgRrinpandest the $amel FaP2RBEDEeSOBC iEmPaSove d Helth the

uptake 1Qadevi CenarBclee9Edanee WtéBtElgHéeé lcandidd out

The tests.  made |t p035|ble inresults
weH&1PEr they g&StErt %Jdg’cﬁt d-n &EXW@%\% e*?h%f only

thmodh&ﬁebhabnﬁﬁﬁwnﬁﬂuddﬁadunnxﬁﬁﬂﬁgI1n1pﬁaédmg the lower
bubbl es | he reatl d ed the

ca Fﬁ?e aﬂd Hl %l%ﬁafggﬁghé% g? ¢ ese % bIee uPtake
t heelvamel, | den au@ve@aece a1¢@nﬂﬂqummbUMtaoﬁ @usﬁ@nﬂedests

h% te %g$giﬂiéd by thadaeldag and thech were far
esced bu

A decrease In turbidity was thus
obﬁﬁpﬁééorastWastQOSGecP§B§§t?ﬁ t htambift 8Fté?F of the

enue&eneer e esd)) t 8h80 cobicintedidinrt hese atlQStﬁ.l}ﬂfﬁS in
rized in the table below éotatlo Wat er Cel
M@ﬁ%&wﬂﬁ%HQHﬁ?ﬁﬁy reduced e capture and to

vekaeltybenpebahueetuﬁbldhe$eelbubbyéeltbat|ohe lamellae.
nB8/h/ NTUg hho 40 10 I i tﬁ?

t ha r{g%&g%rur b|21d| o%“% h%"%r%ggt eé§ Z%u%éf%ée?gﬁ?s%% , were
whicelp tshregl dosbetbenﬁamedlwet rendethal goslslsced hieblkes. A

NTHe%l%re%'s%edlhn Exapphesyl fRd Znusi 'Bﬂt?&[lr}’edth%s was a
duration of filtration (gefore clo

g t he
doWSSEeesR erlFt&h)e ianpinte P4 HoLk s %ntﬁétlésé ofThe?Lzl’@—st‘lts
angp@ahewds in EXxadgd esedtanthZe 3Qmmarized in the table

below:

Flotation Water Cell outlet Filter Duration of
velocity temperature turbidity velocity | filtration
m?/h/m? (°C) NTU m/h hours
40 0.2 1.0 10 18

It will be noted that the turbidity of the treated
water 1is 1 NTU, which should be compared with the
values of 2.5 and 4 NTU obtained in Examples 1 and 2;
similarly, the duration of filtration (before clogging
of the downstream filter) is here 18 hours, instead of
12 and 6 hours in Examples 1 and 2.

Example 4 (invention):

Tests were carried out using the installation described
above with reference to Figures 3 and 4, 1i.e. an
installation in which the flotation cell is equipped

with transfer modules whose lower part is located 30 cm
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Exanple 4 (invention): Tests were carried out using

the installation described above with reference to
Figures 3 and 4, i.e. an installation in which the
flotation cell is equipped 351@ith transfer nodul es

whose | ower part is |located 30 cm- 10 above tests

t hebbeeelt hef Hduekxnfotaeepemmbaheedeanakéﬂuﬁnﬂc@av%hese
ex n S ver dec [ the :
e R
whibh rmotcabity ¢Aprdvesentrea peed ol mandes brestehewater was
| NShabl-abhon e, { 3kl@r1gl OvnsuEYEE Z@?etp%rfg_%%k%s of

obtained in these tests: i onWat er Ce
ouFP@tHHWﬁ%@iﬁ@%%Qﬂw(ﬁThe table below summarizes the
vekegiilyseaperahuret ur bheiskyvekegi:t yfiltrati on

B8/ h/ n2( C) NTUm hhour s 400. 40. 41032 Readi ng of the

ables corre

nd-4-10 confirns

nglexgeldence ofatkhe theeumtht:liem capated perdtien of

rion state of th ould al.so .be .
R RIS A A o g R A P EEEE
p| ocVbhies of the° @bnpron15|nuTWhe Ievelmbﬁ t erhouats
ne o d et ?f 20 oS results @béalned usu Y 32

TD[ al I all UllS aCUUl UI "y \EAOIII}JI TS 1 allu Z} . it iTI
the context of the possible to produce order of 60

MBRBABE nW LFoWhe AR tdh e ddihdRAt€S Examples 3 and 4

confirms the excellence of the results obtained using

—-:—|-<3¢—|-:—|-—n-

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 of Example 4, it was ©possible to produce
treatment velocities of the order of 60 m’/h/m? without
compromising the 1level 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.

It remains, of course, that the present invention 1is
not limited to the examples of implementation described
and/or represented, but that it encompasses all the
variants.



the flotation cell, and ensuring satisfactory

operating of the sand/anthracite filter placed
downstream of the flotation cell. It remains, of

course, that the present invention is not limted to

t he exanpl es of inplenentation described and/or
represented, but that it enCbhAp¥MS8ses all the

variants. - 11 CLAIMS 1. Installation for water

treatment by flotation conprising flotation equi pnent
cohsi st Ingteflatiphot &liron wadldr ( I¥)edtmantwhilgh i §lotation

'ntfOduesﬁpéléhﬁecumegtaaw VBLEE pfibXed WbhBisting of a
m cr obubb r oduced pressuri zatjon-pressuré

rel easefl§§f§FéﬁP( 1££1 1t hi éodel 116 ng'ih ppedl whphrgduced

5 per f or afedcuptakeddeviage Whderdesiignat swittht halcrébebbles
surface of the fIg;atlon cell is .crqssed

i dent i cBFCFHESHni £8f m fI oW @F%ﬁﬁ%%&alqnt3£%ﬁ§ure release

treat edsyshies i fdtall athde bekehd chaiagt eeguidped with a

that |1 BoERLLEER GANLE HRUULES (. AS)ioALRAMRL chac

in the P on ce such that the
| ocat edthe sudifecened (Hhe ffrlcﬂhattwe?fls?etﬂe]rfﬂcﬁ a@é@lssed by an

10 upt ake dguih¢ec613) anghishStRNGa Rei Bg delenfdngd $8 pe
as to avoid any disturbance_of the _uniform

d|str|bGFPéﬁeéstéﬁPﬁéhéﬂsE§l%ﬁEl%%rP&ﬂ&ﬂe&mﬁﬁﬁQﬂ&¥lzed in

device. tB@t2. jpst addmbiOfeaccogitigd 0 wbaumed, (14, 15)
characterlzed in.th t th dls%ance %%%%se ar

at i th :
sur f ace 26F 2ERE ub?ak HevitC&3(15Y 1 the‘F%méEgﬁarghelr
of the loarptrurpeanmduﬂs eéo(:a&gdll-'a)t depéndsannepdit)i citemr the

on the 0 tdon gevi n €pei
1953 of "t RESIBE S g AR cehs ol pEch Bl heing
wat er tdeﬁérmrl@@tdeoso 3as| st AVQRd oAnkcEésFuArganse of the

ei ther @f i€k tanthutd.ort g erdzed b;{? that péPEorated
dlstanceP%P% 30 separating the surface of the uptake

devi ce { o J6WCFe | ower part of the capture
nodul es

20 2. Installation according to Claim 1, characterized
in that the distance (h) separating the surface of
the uptake device (13) from the lower part of the
capture modules (14, 15) depends in particular on
the geometry of the flotation device, on the rate

25 of through-flow and on the temperature of the
water to be treated.

3. Installation according to either of Claims 1 and
2, characterized in that the distance (h)
30 separating the surface of the uptake device (13)

from the lower part of the capture modules
(14, 15) is between 0.05 metre and 1 metre,
preferably between 0.15 and 0.60 metre.

35 4. Installation according to any one of the preceding
claims, characterized 1in that +the height or
thickness (E) of the capture modules (14, 15) 1is
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(14, 15) is between 0.05 netre and 1 netre,

preferably between 0.15 and 0.60 netre. 35 4.

Installation according to any one of the preceding

claims, characterized in thatithe height or thickness

(E) of the capture nodules (14, 15) is - 12

det er m dedeamiactumct iorfwfcttinm operte ngperhbingyvelocity
and of [0 t f I r l.es .
Installggﬁo%fagggrg an%%e 3?%,40%3%%#§§6E§ﬁ%g W?%ﬁ%es'
that said height or thickness (E) is between 0.10 and

1 @Etre{nﬁﬁﬁﬁgﬁ%gbﬁ h@é@@ﬁ@l@gzt%ndClglﬂoI@Etéﬁarﬁcterlzed
Installation accord q?to any one of the precedln

10
cl ai ns, Loharhat ePRg @%qm%tthéﬂﬂQﬁQ&ﬁ%d EJ ed Sf between

the capoune amdul es,mdt:&, t hpractiyplar ededfvecthe 0.2  and
separ ati.on/.acc nulatlon zone, is between 2 and 20 n2

per me 8F 'PI BE&CFon device surface equi pped with
nDduIes 15 7. Installation according to any one of

th% pre%%@&%@la%&@ﬂ“%ccthé§1 c{éﬁajéhéhg% EHS preceding

capture nodul es "are of lar t
part i culcaeifisy h waﬂl%tl*%\‘ﬁrelllnaeﬂ(qm) thﬁ/l thr@iected area

tUbU|ard¥'éﬂbh%é§QQ&@ d%&ﬁlé@, %n@\MﬂﬁbdbE%Qb@Nérea of
cross flow 8. Install tlon according to aqé one

daims FPeo Segar U 5 Thaa e T p*e%'f‘éeen 2 and
nmodul es 2ar & @bﬁﬂﬁ?tdﬁnsﬁetaﬁmdu|ﬁdvﬂmé(éﬁafa¢@ equipped
gener al of 25 th Jon- i near-flow transfer nodul e

type, EFOV|Hmﬁb W0 directions of circulation of the

wat er to be treated.

7. Installation according to any one of the preceding
claims, characterized in that the capture modules
are of the lamellar type, in particular with
parallel lamellae (14), with a tubular or

hexagonal profile, and with direct or cross flow.

8. Installation according to any one of Claims 1 to
6, characterized in that the capture modules are
of the transfer module type (15), in general of
the non-linear-flow transfer module type,
providing two directions of circulation of the
water to be treated.



