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The present invention relates to an installation for

wat er treatnent conprising a flotation cell into which

5 the raw water is introduced, which raw water has,

bef or ehand, been floccul atediand then m xed with water

which is pressurized and subjected to pressure rel ease

such that the suspended matter contained in the raw

wat er are entrai ned by the m crobubbles resulting from

]frléaEQ‘e@'é%%s u gvEEL eaRe :?éldat%s%taer Gef A 1 eror
uird contained in t , treated

e e T bﬁeﬁgmaﬂau FEFEETifs i @ hglg*éﬂ:bﬁ?oiceé&l ilep | which

Anéd rElgiaz'H aléais&n:(sg%)é mnttkf%@.u@@tl Oﬂrﬂdc];ﬁlboYawl s}u&ﬁ@wn has,
| C 0 r's OCC I O
Rrtstehie PRt et ] And aheh PiGaherth; pater
ewhimMﬁid praseentizad tdngr ssbileczed wat grrasiumer edlease
bsy FE'h%ScS“Ehéaté&%ﬁﬁé&?“‘}n‘%&%‘ eaé?n%%ﬁﬁ‘ 2093 raw

1on zone er art o
smtp@n dege mentar ized dviy ath@dmnﬁrph@bbdwwm%sulawng from

broughbrteshibe switace éﬁﬁt@fs@h&f@@&bakeiﬁﬂT%urface of
dlscharged this flotation zone belng equipped

itRe | dvisiighr FORRRALReE piR f &t eBC L lipt deE d&?e@ée(dr opater

G:X@:['&de edra thed nedf at-eaf tREr bt tbmobf watHowk1geal
assenblies, collectors, etc.) such that 25 the entire

surface of the flotation zone exhibits a wuniform and
ik@nﬁhsablﬂhmmaneﬁmﬂha t e cmamitfiicedd | ahoird. ish known
ths. ;grb%s§t O\f;.rh&gﬁ 2ty ra%%sp%hfﬂrééemlég zone, a
provided In deV| e gaps separating
t#eng Bee @PTEP-PGr thﬁ: dilmessilaf et nave WatRy, ehd ap uRward

fd@tadhon zZqnaH i . predburigeand Whdewhi ddbtifhfered by a
clarified liquid exits) than at the initial,end

VIPF RS EREZa T hﬁ\PV\BF%FSPBEbéetlﬁééﬁe@Ysé:ei"ht r%%ﬁﬁc%dfﬁoﬁ?tlon

vidihale ofh Ihe hhpp@ﬂt paege o ush tist thbutswpaidéd]ematter
perforatl

produces a aty & he
| 02 ?héhuﬁ?gieraHeV| &r tﬁﬁ9;¥%ﬁ%? ru%? sSurface
F*"@dt'hedmb?rbbubbﬂuasalam de\sahe mgfed ha ki satmq:oat fonezone

| n?%ﬁg Egi;&%gxne?l féﬁpqg:ﬁ epd,0f At Zopechhal abrkbfated
uptake device (for example, intermediate floor with or
without seal assemblies, cellectors, etc.) such that
the entire surface of the flotation zone exhibits a
uniform and identical flow stream for the clarified

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
flotation zone (i.e. at the end via which the clarified
ligquid 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
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
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2 resistance decreases towards the initial end of
said zone. Thus, the entire surface of the flotation
zone is crossed by an identical and uniform fl ow of
the water to be treated. 5 Gne characteristic of this

e.of installation lies in .the |on .+t hi
S e bl oo detsy Sk, S i e P pde it K o
fdmn@ulzamleon Thkes ﬁzlt&ceenmrmm of| rtshe ofletation

'Eoﬁé‘elé'g%%ﬁh' %&d%l%nq.cﬁl?l%lbé% A %ﬁﬂ@rxﬁ'f’i@&:'% the

zone mcro virtue of
tWeteBnsP def abreatsAt act mss due to the m cr obubbl es
provi di ng, noreover, the separation by flotation of

t he suspended matt t. can be ferre to0.as a. .
LR e P ARTAS TOERBE AT B R Ve SR AT E e hige in
bititdo | ﬁermk&snl bfpassifilok Hed @f mieasaulbkes, by virtue

t a Ci || to t 0GGHH a '
d%% e cap u$|g%¥b qh ) OCCU?Q% &ﬁaég %1 ELQSES
tfue:setu nst amlatmnshaccfqun@att@qrhezwtt ofngt atheerbfln the
20 dbe bk, A0de Wheh dihen T eal MeRl V%'foctn5.¥rb§u5bg@sor by

when the raw water to be treated is very cold,_ the use
of iBt¥eotelt | GheceFPREdESTaPA§ t BORPRALO- r@%‘@s 69561€f e&@s the

tm@iﬁ@b@]ﬂtﬂalsnnpﬁtw@aﬁhgbbl ﬁéréﬁvé?? t trat ggvte)wlat&t%oﬂt by
\Y el.o ty t he sen of t e u es

Elr it PaeSEothy e e oM o R B FpRETTed
ofot e fd otatribar eced Ifléddelﬂatconhlm dthubaqjo:dchlctdrth;t the
r I tigng h ence nt; Qf;

b§%§| esfn rﬁ{»ﬁ%& ﬁaﬁ{eeé g?he‘%?%% |on ce # \ﬂg{r&asceant?he
| eveiatoent dvehoaddyi ranchelyl ekd fimpmoyef itherfleeguéation

3;9n@' ovnst £gpRLLi AL B¥agpkeracsrNdhaBhntacktie1ldd ter)
when the installation is intended for the production

of drinking water. The present invention set itself

the ghasef 1irt§traqwartgtorﬁ5 ddeoidbi@l tat thrs flomaieste of
treatnment b Iotatlorg accordin totheL pr.i_or statl_e.q_t
h is high or

t Ha€ 2 AF SrentP8ndgien € treatmen ocity

when the raw water to be treated is very cold, the use
of a flotation cell according to EP-A-0-659-650 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 intended 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 wvelocity and/or at wvery low

temperature.
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above, with a view to solving the problens relating to
wat er treatnents at high velocity and/or at very |low .
tenperature. 3 Consequently, a subject of the present
invention is an installation for water treatnment by
flotation conprising flotation equi pnment consisting

of a b5 flotation cell into which is introduced

ftoneadraertdlyawa w&ﬁ@bdﬁ)ﬁﬁiuméhpﬂbsenbumwuantion is an
roduc pressurl t| L.oN- Qr. el

thnﬁt%gf?g%%l ng ng %% Wi t hlq"gee %eﬁeglrt;t e {%%&lon

dcewmpnemlesggneﬂlst;chlonhateqheptsgntacecgnswﬁmg of a
ff?c%@éf:??ncgéhl' $ nEROSPELHOY AN kY- dHSHd CBl 0@l ated raw

unitformflow of the water to be treated, this

i ¥RE QY| at Md%eBei n@'léﬁar adtEmoraPhe s hatplf‘?du%%‘?’rpr iBgs @
C@ﬁéyé@rﬂﬁﬁﬂh@ﬁ ebskhee" ranebkar syweadng” tﬂ:yspec@llthemg

t f | el
JT TR TN 7 S
sticht t bhe thefackowsr thar tflicx dtdeat erkladlt e distaped by -an

fi(?gﬁ{:bga EBQr (nt qfo% aé< ovgeélf Cg?ur E}'gt%eqj ﬁ#@qﬁg P?égged

er i ne So as to avoi any di nce .
urihier miassedilpgiioon &ailg i spearagtesiaedpt dke that it

de¥hEei €8 A@&Bﬁ@félg dings | et iceR, t~tuamau§h@ncmodu1e"
separ at | ng surface of the uptake device from.t

| bYRE (94t 16? méfar@aﬁamrlao%aﬁi estYaD@penwgtPnParalleel or
p@fbsgu:ch?m@mtﬂte JEONE] ryarrafngteme in otati ﬁﬂ’lcﬁt&/ﬂ:ﬁ’m cell
on the W te S n n t e

CRnr st ERe R R par bl ot h e 15a R Mr 2 distance
Afromdn:hg tpmafqmae:feei rleplt@ln@odenene,ofth“ﬂse Cbx&e’s@m:e being
[ thLs distapgce | t 0 nd.¢1
'8%4@8%8?3 ergél é%et%enégogg "‘ng{} 8@1;{1%5&% of. the
Fum»é@rmndnﬁgrabpaﬂpangsaﬁblkﬁbﬁ,ﬁl i eRicomptiake device.

| amel | ar nodul es. Thus, WO 97/20775 descri bes a
flotation device caonprising a floor, on which | anell ar

nBEEPESIBFe tar ERRg VST er thE | HFEARE® { RRPIER bLpgy 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 between 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 flocor and, moreover, the
lamellar modules are attached to this floor. In

addition, in WO 00/43320, a similar device is found, in
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35 in the flotation cell. In this prior art, it is
necessary to have a honogeneous distribution of the
openi ngs provided in the floor and, noreover, the

| anel | ar nodul es are attacheq to this floor.

addj t i 0/ 433 I .d f ,

HRHERnTBR ¢ e FTb0r b (S TS oﬁlvté%ifm?%ﬁwh is
ffxxddororevmemqﬂylng;aiiachadtaohedeIumnﬂﬁhﬂ lamellar
nfﬁcg&ltllfés sV\@gs%HtQ%%%dag%%e ' l’}LI{EF’%ﬁ\;? @5§5§9990, use

use 1S nm take device, in | otati on
ck$| magn QfMﬁrtmnwepe@em@@row &he fd@tadnipn cell, in

a7 fPHEE heO ﬂ%ﬂ&aﬁ&@cﬁré qﬂaa%yrﬁfﬁirar@angaa |sﬁi/eé.s to
of this uptak devi ce, nakln% ﬂOSSIb|e tong

PEPNFRE | G2 YT of m3d o ¥ Shat EF t Uptake
tdeaied, omakithe ant poesiblef ace aftdive Bhotidémnical and

cell The Lese t rletor h

su?% |5Tn6? % tﬁ seagﬁﬁ Iedqr%q%ﬁgﬁgart08$%a?h?hentlre
|ﬂenfacalqﬁutmmlfépnatugw(ﬂﬁﬁlth@heemﬂaﬂﬁnnwpaeéréﬁtor
thesfhLataki o %é éﬁ% (Fﬁﬁﬁﬁrgﬁg tﬁ%s%h%ﬁ¥f¥gﬁm§n the

of capture no Ies on ‘con the latter are
p%%‘i‘—tld#éfbtatthésceﬁ-fiﬁﬂﬁlﬁlaét aftd fyRhiqont Helow over the

p@zﬁtﬁ ofat %@I&fﬁ%%ﬂe‘dhéetflgt%&rlc?hacﬁéml le:rllsst:icas andturbed
dvan es o e pr sen I nven W o
R e e OE | i E b b SRy o e St T hat
athacmaimm@mangspanﬂ1dﬁédIhuskracergaaUMd&Buﬁnce from
'E‘Hée,[HEPES‘EéBQ thESg& %ﬁ’gbig gdre not In any way

ng 1rn natur rawi ngs: Figure 1 is a
di agrammatical viewin vertical |ongitudinal section

%tﬁéet alth £Ps SO PIENL o 2CHAY did, i dcf AN X aRple 9§resent
i mpl enentation_of the present _inventlon, equ5§f
¥en below

wHRKERREET| ¥i1A| spergRel FEem RBEuKESCHHRd R

Pl aph Vi e:vvsﬂéré'm@@r e tlo ortﬁl Cht@.ﬁﬂc}bﬁeﬁm f dr3%ithe dwhlch
Su ace covere ul.es een represent e
F%Lﬁvatéa% SRt S CTHECT aPPagh are

not in any way llmltlng in nature In the drawings:

Figure 1 is a diagrammatical view in vertical
longitudinal section of flotation equipment according
te an example o©of implementation of the present
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

represented;

Figure 3 is a wview similar to Figure 1, illustrating
another example of implementation of the invention

using cross-flow transfer modules; and

Figure 4 1s 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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anot her exanpl e of inplenentation of the invention 35
using cross-flow transfer nodules; and Figure 4 is a

di agrammatical viewillustrating the operating
principle of a cross-flow transfer nodule wused in the
enbodi nment illustrated in Figure 3. 5 Reference is

made first to Figures 1 and 2, in which a flotation
cRefenenoedisg MecleEFE i« 6569 BQuaed Lmpmoved in which a

apeoLdLp nt 8e5r2 P o/e osnebhote Micy #-9{‘ dﬂ;a&é’e@é‘o énd improved

represen Iotatlon ce noted 1n

eﬂ@¢®é@ynﬁy t ke r§ﬁ@ren@geﬂ?nqecéﬂVéﬁ%*@Pramhﬁﬁterbeeﬂ
n-xgde¥bhbegpressuri zed water delivered by a
pressurization 10 pressure rel ease systemrepresented
diagrammatically in 11. The suspended matter,

coniai Macbtat ddre b@WDMHﬁEnOﬁmd bnnugbstentheesyrﬂacethe

b he m.crohubbl es pr.odu ed
¥%§sur|z§tlgﬁ préﬁéﬁﬁyﬁélease sgggemWEfer mixed with
dpseha‘“gwedn tmmpeﬁe@amr@ﬁ t Hey celal mresaualzatlon-

;?yéssaéelzelgasbt JJ R oS feséﬂl?ec?%iﬁ?%éé@éa?ly in

stemfor takin eated wat er ich consists
1anﬁhﬁe&é5P§€@P@emﬁ¥Wﬁ&h ﬁ@FFBF&?ﬂoﬁ§1 Bheygeaw water

nsﬂal BB@ngEO‘t%, th@ﬁmmé Q:I}ﬁtﬂlwsml@fob\hﬁbgéﬁsproduced
ave di nensi ons ich are smal |l e

t em
el D aSuF 1 At Sop pErReyge: Ralcabdt Evalam o1 are
eﬂﬂschhfgedr&anghﬁemprMWpﬂﬂnIﬂf;thh&ﬁ@hMElDyvaa thehute

| eyel _of e upt ake _devi 1
igéntggmﬂgé we?o?%¥¥f &ﬁeoggﬁqtﬁg)gﬁﬁg%%§§%r Stegffor
t hekihgt api bhecéreatzs mscerivwigialo adrspresent an uptake

| QenLLOon,3 { t}&éhcgéérféra@%&hwe%sw Wr8s CARIAN R ABRN S bove,
whi ch are p aced above th perforated uptake device

18hega g PEFE RSO Har t OBf thehi 33P§ s SEBEZREd PG Bhem, have
c8ithahBighst ancet r gpet Rink11davi g€, thid Sfﬂm§1ar¢eﬁ of the

bei d ned so as to .av |d 30 a t.ur bance o

PRelg CRL T TAST A0 At O g iie gl (hRhE D RREggement
eptrabilicshgd dy dihesyendtorat ed uhEakbedeMocef the uptake
device 13 which ensures an identical and uniform flow

over the entire surface of the flotation cell.

According to the present invention, this cell is
equipped with capture means which are placed above the
perforated uptake device 13, and the lower part of
which 1is located 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 87/20775 and may have a tubular, hexagonal or other
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In the exanple of inplenentation illustrated in 35
Figures 1 and 2, these capture neans are prepared in
the formof capture nodules 14, with parallel |anellae
or tubes, well known to thoses skilled in the art. For

HPUB) 55 YRS e e Al g e, descTdRedEbNone
6h01@ré@ntélana‘heﬁeorc|a@’rtume| odiflgs e?)@aqumé tle Bbowt o be

theeabOli ZANhAkpelhese @aRkUESoADdUl es direct the flow
to be treated in a specific direction. 5 In Figure 2,

only half the surface covered by the nodules 14 has

bern Fﬁmﬁee:mt etbnIe HSt ange h sseffarcat | kgvidied by the
s$5% fgsoi Szgtake device 13 fromthe | ower part

0

2apt uf SSPe§e?£ef8n&8§ends in particular on

the geonetry of the flotation device, on the rate of

t'f‘l’ié’ugﬂgtla’;%’&éanﬂ oé‘e#Qfati n%‘pecrh%t uéﬁr@f‘:\cgheof\’att@fe tﬁptake

be treate é exa be i ndi cat
tPRYIER| %3d|f§98?n ec aPvsE H?é’%tvvéefn @@5@@*{-%%%@@165 14

r@épemdgnanp@efﬁrﬁﬁ{%foe@meene éao&e&yamt 0t16@ AebEation
e helght ( t hi ckness es 14

I
%Eé% "as®R] f |(ﬁ??ﬁ t%g ﬁbFSPQ && (ﬂ? andPof the
thempépabpeeteﬂfanﬂ&é ofatielre capthee mmehﬁe@. By sway of

h 0 n e 0 tre,

p%%%@é % 9@ ené? 1%@?8%9%§ 6339 {HY%Néagtance wan be
opewaeng Oa Oéomeecne aud - bf et geveancheorzpipt rdaly ohstween
agd; £ henNehoght 188 re€NVi saged (of the order to 20 nrh

to 60 mh), the projected area of the nodules (i.
the active area of 25 the capture zone, also referred

t’Dh@SheSQEﬁr at i(eR/ aECWRHJ)0ORZ AN Mbdhlbe betwgeehasen
o0, SOTECRSrTSo0! et sLion den oo pulece cqul pRed
FrguogscBedncheat hef capt urepteaes msdupesduddd s nheight
t@&nfQﬁgyﬁbéiﬁgé$S@ng%ggﬁkfslléetEg? %¥%¥g§éﬁ¥& between
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 m/h), the
projected area of the modules (i.e. the active area of
the capture zZone, also referred to as
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
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
may 1in particular be wmade of T“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



10

15

20

25

30

35

to that illustrated by Figures 1 and 2. Such transfer

nodul es, generally non-linear-flow transfer nodul es,

35 have been represented diagrammatically in Figure 4.

Use may in particular be nade of "Brentwood CF' or

" Wunt e FB 10" nodul e usyal | e 0

OB EPRRsT &, oAt gl T i et (PO KE B28aced,

|whléhguuec4eashey hhke turpu%snbﬁe io C@hﬁlh@oﬂﬂée$ and

wjﬁ ﬁ&l:@@%BBl%‘sE%H‘c@t b‘?.”t%fe e MRl eh1k@ be treated,
I'ncréases the turbul'ence’in the nodul es and

pronot es coal escence of the m crobubbles. 5

C@Hﬂﬁ&@htyeeeé&mipq%sofoﬂ fﬁﬁnﬁ]ﬂ’@ﬁgrﬁddﬁbr@r&@l geﬁen below,
bel ow, nakl %) sible to rev he ad antag
| 83 % ges

afakiPEchritca S pFBvi d&y°© Sr 3%h
| bgehhioa]l a\ffélct@sm&civ:‘tded hbyprtilm mm:f tthegention,
a 1 I I rej u n equi pnent
ribehaacElREr Sy shinbhi o s San st en A b 650
690. These tests were carried out at very high
vekopbli¥ 1(40 nB/n2.h), in cold water, i.e. at a
tenperature of 15 0.1 to 1.0C. During these tests,
STEREFI cHRATE ePRFAIAferRUef WbEBERMFBUgH Whe TGt akEter
deyksemehtt hen f|aQic:‘iixdehc£‘eE| lwiets reped;owhE8hebs . of These
undesi r abl e. unt _of air_entrai ned w .
tﬁgs Pr ea‘f%ﬂevvatcea}’r%%[g Yrobfem i1 ter rrshlah t hvegg’ﬂty
sybseqiiant. H)i | t iat |cmidofweahe5 wdt.er. i@t aa temperature of
38”?/ a”EQfaoit@o{;]' |t g4, ihhe dHE eon ‘Efes‘i:*ée fiLEBALFQRant

cycle was very short ue to the armount of ai'r
babbrasnmeatsiodg katablam dhzaugh rF}t%euI?‘HﬂE%rﬁiﬁ‘gjlce of the

medpdAL ichhe effect afs whinghelds t owhhereasgst hesheadourse
Iosasof tgz 25 fllter and to decrease its

pBRABEAHEALE S - ThdNEr e SBREBE. f Ofi r SBEbFBLAineA with the

t teabeddwatveited n pbbédf|@tm@ﬁbblﬁm| iat wemmahi ghf the

vel Clt al_so S si de ef ect _of. _entraij g sol

s gﬁ nﬁatte? I%E?Eﬁ B0 i ritt eas&8 the turg glty 0 a

t antiyeatbdawdtrer fillier| 08se duration of the filtration
cycle was very short due to the high amount of air

and

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 perfeormance.

The presence of air bubbles in the treated water, in
the flotation cell, at wvery 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 alsc undesirable
since an increase in 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:
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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 |ocated

downstream 35 Using this kn@awm installation, the
performance characteristics summarized in the table

betowwerer—obtai-ned—8—HotationVatertet

odldatFidt ¢r Duatieon of| Cell outlet Filter Duration of

v id tyfy L,ON £ ;
S R e g Al spperacie
h&efist & confi®m th t t hi¥T% nown | i n@f® | at | orhasRs
not guitable fogp the trieatnentsof 5 water under the

conditi ons descri bed above. Exanpl é Z: Anot her test

was carried out, on water with identica

chht actezubis cf vv'thbstehetsatm i o &l trat itdmtac cbidi nBnown

659690, qU| I Lar
conS|sflng of a?allér: W%Bgfgﬁr%h hng%gﬂbﬁgt of
i wateénedngort bheheohdntzonsaﬂ)asam‘dbbdna@@mo t he

upt ake device of the flotation cell. These tests gave
very poor results, reflected in a notable increase in
1EX@Releu?bi dity of the water and in the density of

tﬁﬁotﬂéf Rl as ot chbeiedt IRt 0foh h@atket alitn €@khtical
conc| uded therefr n1that th%@@ ence of

a
p%P?B?SF%HlSEbFﬁke vHEH“%n jpon according
dtst r Epua on 65 tee, \Naé@nlmlédi et whohes,lamesl ot  modules
c t w th the e of 20 [ Iy SGit i ng. .

gg‘ggeégwﬁgse{l ar gér fact resji11£ ?’r eés:t yi%nqﬁwleqht and
simfateedf €07 s tupt diee ddvideoriidls  andanyeomend dses the

NGt RKE dick,iRRS S P! £1EO BRI A LNt ifakeaNdsts gave

uniformflow over the entire surface of the flotation .
tYRKY PRICY CrRfutter i $eféepEpAg iFaranbeheb2s figicrease in

obhai g iefifdyci ept theotwiean ahdhiigh tied ogehgity 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
lamellar settling modules whose lower surface rests
directly on the surface of this uptake device. This
arrangement does not make 1t possible to obtain an
identical and uniform flow over the entire surface of
the flotation tank, this characteristic being paramount
for obtaining efficient flotation at high wvelocity.
These tests revealed a marked decrease in the quality

of the water.

The table below summarizes the results obtained using

this installation.

Flotation Water Cell outlet Filter Duration of
velocity | temperature turbidity velocityr filtration
m*/h/m? (eC) NTU m/h hours
40 0.3 4.5 10 6
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These tests reveal ed a nmarked decrease in the quality
of the water. The tabl e bel ow sumrmari zes the results
obtained using 30 this installation.
FIotationVﬂterCEII outIetFiI@erDuration of

|OCI rat turb| vel o filtratj ,
ﬁ@% %ﬁgﬁni Q§§ §ﬁﬁ? The re%%?%s of RS

thnstabﬁatmonfconftgatathos iensbéal batitairle.
configuration is not suitable. Exanple 3 (invention):
5 Agai n under the sanme treatnent conditions and with
t Feamghae3 wal BVeBRaPBeteri stics, tests were carried .

oyéalﬂsuﬁae&hecﬂélssﬁhé at -0a-Fleser cbediitn %N ® Rith the
the only nodifjcation introduced consisting

in
pF%’B?ngW?F%rI oV\E?raE’é?Fl%FlFﬁe | BEFPar "REGU 52158 g ou
aﬂ@@yggt hneﬁnhakellatde:w Ql%,sdxl’il:mﬂk?) lo:rrdaa:mmlé hz Fi ghFeSnly
1 a 2. The tes i.ble to ' r
FORRE fep iy, SAERodMRES (CLRIRHING 4P SRR [ £RY! Louer
omatet aff the lanellar wmﬁ]il@@ BHecmonTeeie attilsn vptake
a%év?Hlegﬁ'ébcéfﬁhﬂ@@e&lﬁﬁsﬁﬁgﬁyégZfegﬂﬁe@‘ﬂ@héotests

e capfure and 15 the coal escence of these bubbles
oRaffe HamPewRiPlabricoy &bt teresi thoihl o were far

S#ﬁﬁ@ﬁﬂ?ﬂ nﬂgtefh%@ée eﬁéﬁgﬂéad bﬁtthe?bagﬁgt?étandf the
e coal esce ecrease .i n t ugbi

 heeSDhes; Temuled athe  coBERERaR et HE afdm P HoLes 1in
etheawaedr Whe pesultily 2@ dhical Rk it ttlesecdpstseanad to

' ' t abl ti Wa Ce

gﬁﬁgﬁ:éé%?%%gﬁ%g?ioﬁgofthgsgomﬁughggg'I8H LRE hgmellae.
vidboedvgrenper atemtetioy baduptel ofi tasnandad omatter were
nﬁégé{ﬂré@ M;Urqltf@o‘ﬂﬁﬁﬁeﬂ@gezja&iloéﬁel Lol lds deg r&S’ﬁl%*les A

the turbidity of the treated 25 water js 1
mﬁﬁ@ﬁeéﬁaumnbet%bﬁp%%‘én Wah ttHws obtained, 2s Was a

decrease in the amount of air entrained. The results

obtained in these tests are summarized 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 is 1 NTU, which should be compared with the
values of 2.5 and 4 NTU obtained in Examples 1 and 2;
gimilarly, 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, 1.e. an
installation in which the flotation cell is equipped

with transfer modules whose lower part is located 30 cm
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values of 2.5 and 4 NTU obtained in Exanples 1 and 2;
simlarly, the duration of filtration (before cl ogging
of the downstreamfilter) is here 18 hours, instead of
12 and 6 hours in Exanples 1jgnd 2. 30 Exanple 4

' ti : t d th .

| AEPERI LERk, diE) bedt abBbe WPERCFEESROnCBtRke device.

Fligeses Beahd 4garvee eem:eiulrm*ca! lswiics n whi chiertie large

wé@&?& Q0 ﬁgltﬂéséﬁ§ﬁﬁPe853§6¥”EEf éi &”1ﬂngﬂ%e§reated
ose ovver part is Tocate cm ove the Tevel

oVat@e parddr acbgerpeske debieb. rlrcrf:e%lélmstlsnwees the

exELELOREnEESUl b RnNEr Vi AIE atdG easenén tBBle below
amount of air_entrained in the treatgecg1 wat er was

o%‘é‘@?‘%azeﬁhFE‘ﬁ REEHPEF PREPITVES the t995& "Ghdices of
the installation. The table below summarizes the
[)gi#g%q‘%{b:jwj«d&t‘ ”nt 2?5% 8588 1de 9t alhQupat epGell, on of
vetedoictiyy e pematerraetive b dtthybiediony t yfvdliacdttyon filtration
rrB/nP/,ﬁr)zn(zC) NTUm ph(_o)urs 400. 40. flg.OSZ Read; g of | theyurs

a0

dbl €S LUl CprIIdI LLLY) tU EKdII}JI S O cllld (23 1U UTIT T T'TTd

l he éX¥cel |l énce @f-4the riesul t@-bbtained dfing fhe 32

i nvention, conpared to the i nst al l ati ons accordi ng to

the prior state of the art (Exanples 1 and 2) .

sReafdngd| €6 Séenéﬁhl@f%&q%qsp%i%% %n’%réwp%fﬁsmeand 4

t 61181 Oins EXH®| €xdellé&n¥as gFosshd| eebulm@odm@ﬂﬁed using

w;'gat ment §el ocities of ‘%hﬁ or?le 60}2%3 din
Fodt e ESMSFom STTRATHE Fevé Sort %fr“’b WO%? f‘ﬁsor g

tteattdd mpeier, saeteheobuthet agft t Exdhplesi dnacel [2) It

a Sufi t t o) t| h

SflopSaT 0 S8 R Ra el OORAEL A% Nind "Benpexe of the

fLeeRsi o@fceIExamltt‘irerr&ltns wad cpaeséblehatte heproduce

pE@éﬁB&ehEV%tl'o%rit'sﬁes rzﬁ hdn 588et0 Stehes XRTBY/ES @i thout
i npl enent ati on descri bed
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.

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.
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and/ or represented, but that it enconpasses all the
variants. 11 CLAIMS 1. Installation for water
treatment by flotation conprising flotation equi pnent
consisting of a flotation cekl (10) into which is

i ntroduced %ﬂ‘l ulated raw water m xed with

m cr obubbl es Aﬂﬁgguced by a pressurization-pressure
rel ease system (11), this cell being equipped with a

perfor dewi.ce ). desi h at ;
sﬁff acghggas%egﬁ& a;in%n _ gél%er?sﬁécxsé&gg%%ﬂﬁy %ﬂ 1515@gtlon
i dent i ealnPEA8ing f SLatRrEOGRNOf EEREPWEREr FENBasting of a

treat e ot At sohnstahhat i@m)being £hapacderi z68d kAtroduced
t hat |§£_iLcon{g3[:l|se§1 capture nodul es, (14, 15 arran

d
in theltPEFRLPERAceFR¥sudRtEFat HHEET  Toler ‘BéFFgg’s}bbles

| ocat efratiuaedi stancea ( hpriesamrtize tinrperfcayaied release
upt ake degirc‘:le g}ga tH%S di st?Tce ggkng detier reridnegllﬂslg1 a
as to avo6rd an { ¢t urbafice®s th% tri f o Fr

di striberfonagetablptstierl fgvihe per¥)ordeedgnegt akech that
devi Cethg.osa f%.,@@t Qlel f4e0my ) %%ri(?ﬂrpg:iig{ dai gf&ssed }ﬁ an
characteri zeg I'n that the distance ( separating t g

surfacédgpticpeé uprdkerddawe 19y feémiEke YBiGT p&x be

of therreaptds e tHE 88s€d adbdn dBRERES dHhREdtdEidad in
on thehgeomst ry of the flotation device, dﬁﬂ the rate

25 of PRFbught¥l o WHRF it he Bt uP@db i ethe (14, 15)
wat er aerhagetdeaied.tliz Fhstaklhiahi ofedtcandiing that their

ei t her. of [ 1. an 2 har act ek iLn that th
di st an%‘gwf% %ﬁg—,saselpsar g?lcﬁtéeghgtsuarf%%égglf’lc?he(haptfaﬂ(gm the
devi cepr¢t8pratedmuphekieower ig®r t (16f) t Hehmpdigeance being

nodul e . ) d t wee , f e
prerer FEHAsnS, o7 8 SR B gbybatid o e

| nst al FREF8AMadaEtanhy tionamptend ihach Py rdeedprgforated

uptake device.

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
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)
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.

4. Installation according to any one of the preceding
claims, characterized in that the height or

thickness (E) of the capture modules (14, 15) is
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clainms, characterized in that the height or thickness
(E) of the capture nodules (14, 15) is 12 determ ned

as a function of the operating velocity and of the

proj ected area of said captuje nodules. 55. 106. 15

. 20 a. 25 I,nstallation accorging to Caipm4, ,
char acP&FFIBA™SEn t hfl® sai d®hef JREESP™ HP kﬁggé PERPTRS 1Ng
bet weenelbcl@yanadl ofettle mrefertadl yabed WweBnsAid asagture
0.70 nﬁbﬁﬁie%nstallation according to any one of the
preceding clains, characterized in that the projected
area of the capture nodules, i.e. the active area of

the sepasahl 0BLGEUBLALIOThFORS ¢Ba DRI WEENRa38ALe29zed
n2 per,nﬂtﬁg%flotatlon devi ce surface equipped wth
I

nodul ed? tal patforlsiYy dPRg WY A the (B tie between
precedongo ahdi My, mAfeaCt epi@edraBlyhabeith@etaptoil2 and
nnduleg 7?re ?f the lanellar type, in particular with
paral | el alelF§e (14), with a tubular or hexagona
profile, and with direct or cross flow providing two

dgrect rQREa 9% 2€h FRULRLLIR ;Y EQ@a%fnéﬁeFéfbgh%rS?éggding
Instal lation according to any one of ai ms fo
char acFeRiped iGhanmatamieedpitr &hisdurbs @xeieftadearea

transfer mdul gapyfee( W3ulds genceal e LbBGive area of
non-1lipear-fl ow transfer nodule type, )
the separation/accumulation zone, is between 2 and
20 m* per m* of flotation device surface equipped

with meodules.

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.



