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1 | NSTALLATI ON FOR WATER TREATNMENT BY FLOTATI ON AND
CORRESPONDI NG WATER TREATMENT METHOD Field The field
of the invention is that of clarification 5
installations for the treatnent of water. More
precisely, the invention relates to installations for
water clarification that use the flotation nethod. 10
Prior art An installation for water clarification by

f|0ta&N%&AL%§%Qbﬁ'&@RF%A&&R RREQTMENT BY FROWATION AND
figure 1. Such clarification installation conprises a

15 coagul at i CPRRESRONDIENG WADER UTREATMEND EETHOR

shown). In the coagul ation zone, one or severa

coagulating agents (for exanple al um ni um

go %hlorlde alum niumsul fate, iron chloride, etc.)
jected into the water to be treated before the

wat er the di 1ecd edft @y denddiecic® fikoamdtatbépnczamefication
Fl occul ation is a physical -chem cal step which ains
dastadilAfiome fon éhsr trretesmtoidamaf&tticles in
suspension in the water in such a way that the

particles 25 coagulate with one another. Such as
shownMomref i gupeetissligh an thstalltqumtiqm relates to

clarlflcatlon by_f| otation conprises_ a n xin ne
RS tPHd AR pafeT mh@@%@ﬁ‘ar hff?%ﬁlo?n %ﬁa%' dse  the
a3crnREiikg IRtuHygent, the water to be treated which is

coagul ated and 2 floccul ated beforehand (arrow A),
and a pressurised and

Prior art
An installation for water clarification by flotation

according to the prior art is shown in figure 1.

Such clarification installation comprises a
coagulation zone and a flocculation zone (not shown). In
the coagulation zone, one or several coagulating agents
(for example aluminium polychloride, aluminium sulfate,
iron chloride, etc.) are injected into the water to be
treated ©before the water 1s directed towards the

flocculation zone.

Flocculation is a physical-chemical step which aims
to modify the state of the colloidal particles in
suspension in the water in such a way that the particles

coagulate with one another.

Such as shown in figure 1, such an installation for
clarification by flotation comprises a mixing zone 1 in
the lower part wherein are admitted, in an ascending

current, the water to be treated which is coagulated and
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then depressurised water (arrow B) in such a way that

mcro air bubbles are forned. Such as shown by the

arrow C, the air bubbles thus forned nake it possible

to bring 5 towards the surfacé of the m xing zone al

of the particles in suspension in the water to be

tileatedatadglmsmimiteshd o (bleosi rapublines. a Thed¥sdir®d and

E gartlcles aggl onerated to the air bubbles fornms a
bBARofIERDT T DS Qi@ S&xt SABECHL Bhe dur PHER oF thy that

i Xi-BYazengubpaed 21Q fAdQtald o Lﬁﬁg%ﬁgfﬂﬁﬂﬁ§eb e% arrow o

particles agglonerated to the air es can
Ebeaovdr (dubbwed) thushefuppst pakte oftt rpaoss‘_»ikmleat iton bring

Qne 15. The taking up _ of clarified water is carrie

SPerds (EplloabR et "Bl | st s S S0 'SP e
§é€ﬁﬁ”@b$eby iAeaRS splenRalbhor ated tHPi Nghte £ONAGCLBE tPreated
conduits or to any other nmeans. 20 D sadvantages

@9%@%?6\5@@ Koditduaivaie apebbieshi Fheedtmtpnre ot ppasticles
i&‘%gee er%’ﬁglﬁe‘%ot %ﬁ&eaf’?sbgﬂb%st '}%ﬁg"é‘gbéS”%f bubbles 2

m xi ng zone does not ow f
Wonop ersttz=ront act tiﬁetmelrﬁmieerofoﬂjfetm&ahed, wbtheh 1l and
[ £ ul at ed an d floccul ated 25 beforehand, and of
%i@ ?ggguFPgﬁd and then depressurised water across
t he entl re horizontal section of the m xing zone.
This | ack of honbgenous contact is observed
regar Bress eRrtieles u@G@iiOm@éa’W@wtpat@@f atihe bwdtdres  can

b reat of the ter t o _be
%?%%t?%lé nﬁ%{)a% a\?%%ag theflt\é\{\?v r ate <of Pﬁrt of the

ﬁletaurosedoaedBthen depressurlsed wat er .

The taking up of clarified water is carried out in
the lower part of the flotation zone 3 for example by
means of perforated piping 4 connected to conduits 5, or

to any other means.

Disadvantages of prior art

A disadvantage of this technique of prior art is
linked to the design of the mixing =zone. Indeed, this
mixing zone does not allow for homogenous contact of the
water to be treated, which is coagulated and flocculated
beforehand, and of the pressurised and then depressurised
water across the entire horizontal section of the mixing
zone. This lack of homogenous contact 1is observed
regardless of the wvalue of the flow rate of the water to
be treated, the quality of the water to be treated, and
the value of the flow rate of the pressurised and then

depressurised water.
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3 Such a lack of honmpbgenous contact generally results

i n disturbing the phenonenon of aggl oneration of

particles in suspension in the water to be treated

with the micro air bubbles, $hich tends to reduce the
effectiveness of 5 the treatnent of the water.

Anot hgucidli sadvacit age dionidyendechabguecef guriefalant results
is linked to the design of the flotation zone. I|ndeed,

the dLREEFBEDEN tiEs PATEIBIP gy Uner S e R e apf Particles
bbb R$enS LR b VeRebY A dLCLECH AL PD{ 9P yith the micro

phenonmenon, to the «clarified-water take-up zone. Such
alphévdikdieon cahichertefrole generegtued hehedegffidatriveofess of

ter in _suspepsjpon agglonmerated to the 15 mcro
Eﬁ%b?ggagﬁ?%étﬂg #ﬁ%mﬁ%geﬁrarified wat er
Consequently, the clarified water coll ected contains

impurities and the effectiveness of the device is
t her eboPEner f Sdradvaptaper tokr fibie, terhbetiof ofatidor art

'%é‘ §9§9883E8nth@g 'e%q%atﬁ ettk% theald; Qubbles, yoiehy  1pe

ornms on the surfacée “of otation zoné, tan Treac
mabheéghtincl sgepemsivhe sheilghte raft dchet bl athat | abrzgbles is
i ch sociated wi,th _the recircul ati on phenonenon,

ﬁﬁgﬁ?sa e depafFfGréChtatagn npR9R i eBREBRAPAS L he tO  the

elarified-water take-up zeme, This recirculation
phenonenon is shown in figure 2 wherein are shown the

speed vectors 21 of the flow of the water contained

int otatio re sh . Lt ¢ be 30 seen_in
t hi shfki‘%ljﬁr eadZ tﬁgtégtg Sﬁgﬁari?‘%{\%d V\%eer?e as a gteélﬁggﬁgy the
depatsert ovaf dsndthes# ofrof stibechlsdioat | aggzeneravher eto the

t he bed . of air buhbles is |ocated. The clarified
PatE? tﬁ%ﬁ*ﬁf?%s WHER t heNRi criot @ r Bifobl edardided water.

@%ﬁ§bquently, the clarified water collected <contains
impurities and the effectiveness of the device is

therefore affected.

Furthermore, the Dbed of matter in suspension
agglomerated to the air Dbubbles, which forms on the
surface of the flotation zone, can reach a height close to
the height of the flotation =zone, which, associated with
the recirculation phenomenon, favours the departure of

impurities towards the clarified-water take-up zone.

This recirculation phenomenon is shown in figure 2
wherein are shown the speed vectors 21 of the flow of the
water contained in the flotation zone are shown. It can be
seen in this figure 2 that the clarified water has a
tendency to rise towards the top of the flotation =zone
where the bed of air bubbles is located. The clarified
water then mixes with the micro air bubbles loaded with

particles initially in suspension in the water to be
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particles initially in suspension in the water to be 4
treated before being redirected towards the bottom of
the flotation zone. bjectives of the invention The
invention in particular has fér objective to 5
overcone these di sadvantages of prior art. More
preatsadl pefamrecoljeiatg veedf rébec nenkhiras ithet ottom of the
ovi de a technique for treating water that nmakes it
EEQEFBFEHtéoﬁﬁtinise the clarification of water by 10
flotation. Another objective of the invention is to
provide a technique for the clarification of water by
Pboeativas whi themakeenitiopossible to obtain a

h . i xt f, 15 the water to be treated.and.
of e pr eSSITTSeeR ar’ ¢ AT - Hebrss B Sed at BPISTRETE  £0

bh¥egbinentnkse Hasalioanebpest b¥epk@ok-npl-enent such a
techni que which makes it possible to prevent the 20

appearance of recirculation phenonenon in the
C'ar!&b?@'_%@kﬁ%eﬁ§KekﬂP_éB@%ctAQQtQ%¥ ﬁﬁéeﬁkw%ﬁﬂﬁbn is to
the invention is to provide SUch —a tec nique that i's
pebvabdkte, asimptleniaude | nexpensias: gy 2@ tawl enett . makes it
Descrjption of the inventjon The inventiqgn relates to
BﬂsFﬁéﬁgllgPioﬁﬁ? %%ﬁerth?regﬁﬁﬁﬁglﬁﬁtﬂpatafT%n water by

€E0FPALESHAY at least: 30 - one inlet zone of the water
to be treated which is coagul ated and fl occul at ed
bef orehand; 5 - one m xing zone of a pressurised and

then Another objective of the invention is to provide a
technique for the <clarification of water by flotation
which makes it possible to obtain a homogenous mixture of
the water to be treated and of the pressurised and then

depressurised water.

The invention also has for objective to implement
such a technique which makes it possible to prevent the
appearance of recirculation phenomenon in the clarified-

water take-up zone.
Another objective of the invention is to provide such
a technigue that 1is reliable, simple and inexpensive to

implement.

Description of the invention

The invention relates to an installation for water

treatment by flotation comprising at least:

- one inlet zone of the water to be treated which is

coagulated and flocculated beforehand;
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depressurised water with said water to be treated; -
one flotation zone separated fromsaid m xing zone 5
by a wall; - one clarified-water take-up zone provided
inthe lower part of said fl®8tation zone. 10
According to the invention, said m xing zone
acconnodahnes atixigast oneesprey nozzbeesbugdisgd and then
ressurised water, sajd spray npzzle extepding in the
BhEERFEyEEPea Ththe: S2hR SREANHAE4FBerBEnE parerDn
has perforations, and which separates said inlet zone
and said m xing zone. 15 Thus, the invention consjsts
i n i nteppesifd@tatipsr fzong ecdcpanerefdetfwesn aid imixing zone
§%n§ leihe water to be treated and the m xi ng zone.
e passage of the water to be treated through the
perforated panel makes it possible 20 to honbgeni se

and to fragnment the flow of the water to be trigtﬁd“
Thi s CorthS bGtesifseHonBgen z%a]f%‘_euﬁ?:oﬁf’&& PheYdRen in the
iBRevabertt 9rbgat neat gdaandnt Bgn|icro air bubbles
formed in the m xing zone by the introduction of
pressuri sed and then depressurised water over the
entire 25 horizontal ction_of the m xing. zone,, which
mkestPEo=gERLT DSy o TREL ! TRObREIGag) ot | ofiathg
pacbinabasteh asudpensi @hd sghey Wad£x14 cobeshi@apedssurised
with the micro air bubbles. 30 The invention nmakes it

PB8&F bl S2ifbr 8BYRY, MO 2 feut¥BFRIENE hé ThydhAuliE18RGKL OF 2

Ehhgyl t S LATRANSIDIRIAr dhe | 058 1dh SRAECHEYLLSE  BYs, and
e lack of contact between particles I n suspension

whilchi sebabbtes. s6idThelefipkementatli eaidf mggdhgazone.

perforated panel

zone

Thus, the invention consists in interposing a
perforated panel between the inlet zone of the water to be
treated and the mixing zone. The passage of the water to
be treated through the perforated panel makes it possible
to homogenise and to fragment the flow of the water to be
treated. This contributes to homogenize the contact
between the water to be treated and the micro air bubbles
formed in the mixing zone by the introduction of
pressurised and then depressurised water over the entire
horizontal section of the mixing =zone, which makes it
possible to improve the agglomeration of particles in
suspension in the water to be treated with the micro air

bubbles.

The invention makes it possible, moreover, to
neutralise the hydraulic short circuits, responsible for a
loss in effectiveness by the lack of contact between

particles in suspension and air bubbles.
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according to the invention therefore nmakes it possible

to optimse the treatnent of the water by flotation

and to consequently inprove the quality of the

clarified water 5 collected & the end of the

treatnment. According to an advant ageous

char ather i sitripd ensaitch t iganel o€xt endsh subst awrfadated panel
horizgontally. 10 In this, cas the flow of water to he
PPRRFEINA bs R aMe TS T Y5 R EBRUPRG o MRIEFadh GTOTREELe o
Bphehiskf tike tHbgeschor pd ehgi Raitlhe by flotation and to
coagul ation/fl occul ation are resistant, the

BPRSSUREBBYY WA G Q& pitbfer@ml B Yy ofpr B)ed clarified water
élzgwg%%auggeehet 8{1&h§f""%hgr tE8aQﬁ\FBE?at ed. The spray
es ena su

nozz hen ex stantrally vertically in
such a way that the pressurised water is sprayed
according to an initiallé descendi ng Cﬁrrent.
4 &

I f the .
f1 ocsPFEPREUNEr etPr afll e2OVRABEABZPPEs GPBTASHSpIgELY, sald

anéyCBxéeﬂ@¥ EGBEtBH%iB&Q?SHBE%%@nW@&Q&.iS sprayed
co-current to the water to be treated, i.e. in such a

way that the pressurised water is sprayed according

to an,._initially_ascending.current. 25 Accordjng.t .
anothg? aJV%%t%ééSus g%%r§%¥g?i§?fdvaé%¥éi§%ba%gl trtated is

exbendatsabstyandd &ddyinvegr dosalsttyrean 6hi xhzaspantbe If the
ray nozzl es extend substantially _horizontally in

%E@ﬁsa_ wrmatht FRELDT es St sg%owfle%ﬂ%n?%bogﬁﬂa%%on are
ggg%@bﬂe,t Qnan Jruddialildeard zont ol GUEEEPEAL DALYyt BBrayed

Irection of the spray is different (co-current or
counter-current) accorltk ngatemhévhepet herddtoed. arlhe spray

fragil i stant. I n ot dvant ,
SPEerREL PUSE: S T B DU o ¥ AT EHe panel "pguch @ way
tReki nefle pressurised water is sprayed according to an

initially descending current.

If the flocs formed are fragile, the nozzles are
placed in such a way that the pressurised water is sprayed
co-current to the water to be treated, i.e. in such a way
that the pressurised water is sprayed according to an

initially ascending current.

According to another advantageous characteristic,

said panel extends substantially vertically.

In this case, the spray nozzles extend substantially
horizontally in such a way that the pressurised water 1is
sprayed according to an initially horizontal current. Only
the direction of the spray 1s different (co-current or
counter—-current) according to whether the flocs are

fragile or resistant.
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According to a preferred enbodi nent, a water 5

treatnent installation according to the invention

conprises a plate formng a silash board substantially
parall el to said panel that extends between said pane

and said nozzle and of which at |east one portion has
firstInholegherl0 JHeanhpyeneat atdliremwiatsonds,a piate can  be

form a boar kes it ssible to inprove
PRRVH g neRRhe on BRRef B FRalorBiater o be {Feat od
and thus to honogeni se the contact between the mcro

air bubbles and the water to be 15 treated in the
nixin@CQ%ﬁ@ln@reﬂé?enﬁiaIP?efgﬁF@dfir%ﬂbQQﬂmﬁﬁEﬁ sd@ d water

{?kééﬁmS?é%e”dméQ ]‘LTStE Lens 8809&1?&?' | de a”?ﬁ%f S?hgentlon

panel . This a or t e creatron o es t
uumprbeescn05$€®tmy Ebemmﬂgerataxﬁ&uﬂre@baddbeéobetantlally

arrives.in the mxin ne. The nce of t
BaFPLESL ol o Sikes i (38 s arbls HrgveSt nead panel and
55 agmeRiahicons /i  bire fHQw oft tlté%s\’tat&'iet oReibhealLd. first
25 Advant ageously, said plate has second hol es which

beiead above said perforations of said panel. These

second hol es, also called holes or refining 30 holes,

make it possible to optim se the honobgeni sation of

t he fTloav dhpleiehtiha ilbe tsfatadh Accoratag foemdng a splash
greferred aspect of the technique shown here, each

RRTOf TSP spFaPI Al FS gy CRebstaAmejaFion of

tHethﬁo@Xb§ ahcene of maid-pardoratd onsuof toSAbfAogenise the
panel
contact between the micro air bubbles and the water to be

treated in the mixing zone.

Preferentially, said first holes of said plate extend

in the extension of soclid parts of said panel.

This allows for the creation of baffles that must be
crossed by the water to be treated before it arrives in
the mixing zone. The presence of these baffles also makes
it possible to improve the fragmentation of the flow of

the water to be treated.

Advantageously, said plate has second holes which

extend above said perforations of said panel.

These second holes, also called holes or refining
holes, make it possible to optimise the homogenisation of

the flow of water to be treated.

According to a preferred aspect of the technique

shown here, each one of said spray nozzles 1is placed
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This makes it possible to obtain an optimal mxture 5
between the flows of water to be treated and
pressuri sed water. However, according to an
alternative wherein the perf@ratlons of the pane
have a relatively small size, the correspondence
bebaﬁentéa&hysﬁﬂaWﬂmmzakésamfepn®eofoB@ﬂdﬂpeﬁf@ﬂﬁxions of
g S ot required in order to 10 obtain a
s?ﬁ@? ry mxture. Advantageously, a water
treatnment installation according to the invention
conprises a first and a second distribution network
of safldipr &@ed@s skd nraseibis rtéisp@]@tiiiﬂél Phaceol didg méxture
E%wgegf ecr %ntf %)ﬁ' ri ?ukvaoc%bH@%V att?rea%lelées c}_h Pessurised
proach can 0Ssibl e to pray pressur 8ed
watelr: AqeOF &k ), tacaoﬁrldQWgr ate Qh deltaemﬂlby wHeddien the
first network, according to a flowrate @ delivered

B§TERE2EAEBAI Het WBFk PRI aEéBFdl%gr?éaélf’?éW rftaet g size,
gadal 49 e cRidarde fleFé”ér?S hcand s@aawhend e d Wang

networks are activated sinultaneously. "Thé flow rate
panfobetihosent f othexadled adsordphg reatheed | gw oforder to

be, 25 d / d
§§%F% Ve i§55?55% 8%% Qﬁggggéaﬁfgggohggchgrggfer|stlc

sai d nozzle is connected to said first and second
di stribution networks. Such nozzles, also called
doublédﬁ6EEP@§ou§é¥rto the WBGeFacttFﬁaFm?ﬁéy atgstallation

QQBBQWEE% dig re&fé letl ﬁ@foﬁ“@oﬂgkg’gﬁgbw %ta'ér?dbg second

used t he ate formng a s

d¢Bttmbuemented né&wwrkusecﬁé hoa&vér r@mmﬁﬁnnmabd. water
when t plash dis not . :

AP ivBuTo ey it 5F EHE SRS i Shae P Ehan Flow
axts ohitiBe. perforations of the panel.

This approach can make it possible to spray
pressurised water according to a flow rate Q1 delivered by
the first network, according to a flow rate Q2 delivered
by the second network, and according to a flow rate Q3
equal to the sum of flow rates Q1 and Q2 when the two
networks are activated simultaneously. The flow rate can
be chosen for example according to the flow of water to be
treated and/or according to its quality. According to an
advantageous characteristic, said nozzle is connected to

said first and second distribution networks.

Such nozzles, also called double nozzles, due to the
fact that they are connected directly to the two networks,
can also be used when the plate forming a splash board is
or is not implemented. Their use 1is however recommended

when the plate forming a splash board is not implemented
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According to an alternative, said nozzles belong 5

advant ageously to two categories of nozzles, a first
category of nozzles being connected to said first

network and a second category of nozzl es being

connected to said second network. 10 Such spray

and z| @scicamnbe tised rreflerentdxaldndswhen the phate of the
form ng a splash board is inplenmented, or when the
%%FF%F%H%‘HQ of the PaRet-have a dianmeter of small

si ze, advantageously between two and thirty

centinetres. 15 According to an advant ageous

char a&ter¥ding, Bai dannozktersiytivel udeatdwo perfbeat edelong

g&ate arranged fcro s fro one.anothgr. Theie First
NoZZ é%g?%%?u%e %eréV%reC? Jperforated WaFfs€Sr 208 L1ES
eh58g6ay| 6d plesIwWse-HEee BgnMettsd Wai GRiBke tdt network

possi bl e respectively to subject the pressurised water _
d 3 S9Nt FIRRU P Bs 8fir G7diRg i Rl Rfesoansetead to said

Lowy . pressys e reduction making it possible to spray
wai er ‘acconpanied with micro air bubbles. The

spraying 25 furthernore makes it possible to prevent
stron hear rates on the spraying stage. Accordin
To o BN oPPaaYohabACLER | GiATh. Dbai P oibs PECoIRaaca Ly when
tigvep1di-werraamnti rieptd i Be1a36 U&ﬂdmigﬂmb%in@ﬁt@a{aor when

| ower divergent outline can in particular make
Hog sitsird are triemger of hespr BgNAY  IpHemoAerndimnet¢ablod. small

Ad I ' Lve n ugy i [ n
el uaniaangualy SBLAAL oA T RULL B Sl Lo 00
Preferentially, said divergent outline is curved. 5
Accordiqg(ﬁo a preferred gs ect of the jnvention, the
Accdrding to an advantageous characteristic, said
nozzle(s) include two perforated plates arranged across

from one another.

These nozzles include therefore two perforated walls,
also called ©pressure-reducing walls, which make it
possible respectively to subject the pressurised water to
a first strong pressure reduction then a second low
pressure reduction making it possible to spray water
accompanied with micro air bubbles. The spraying
furthermore makes it possible to prevent strong shear

rates on the spraying stage.

According to a preferred characteristic, said nozzles
have a lower divergent outline.

The implementation of a lower divergent outline can
in particular make it possible to render the spraying

phenomenon reliable.
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upper part of said wall separating said m xing zone

from said flotation zone has a portion inclined

according to an angle a in the direction of said

flotation zone. 10 In this cas®, the value of said

angle a is advantageously between 120 and 175.

Accor Bdmgntaganothgp agvedt ageeugcaspeotitlsaed wal Iflat and
separating said m xing zone of said flotation zone has
aArmesapppeglpol tVbkh cutvederaichd Heteeen ob ahd s20 4.
flotation zone. In this case, said curved portion has
preferentially a radius between 0.1 and 1 netre. 20

The | ppkearahal hdhypf saighdifekyesd euttin¥eds curved.
portions can in particular nmake it possible to _
faci | PFEaPEILRBetRads BFE IS rark afRasit fontihel RYRRREOD, the

ZEPert QMands, £ hgai §il Qlaat 0 Z0NE: 5 2 ﬁgYan5ﬁ9§9#Fl§bne from
said flotation zone accomobdates a “plurality o

paiti filohstérnenrdinrg hausbst aidtaldry imelinad | yccabdirg to an
sai d take-up zone. 30 The inplenentation of such

PAFLPt PoAE RBRediFrectppssphl 6aig £La§AEAPNt RENe-

clarified water which flows towards the bottom of the
flotation zone and as such to prevent the appearance

of thenreehieul aidsd) | 0eRellvaphenomeonsaiAi Sangle o is
participates in preventing the clarified water from
APXRRG2URPHS L HebBEYE BT 528°ba@§|é§5ﬁhereon are
aggl onerated particles initially contained in the
water to be treated. 5

According to another advantageous aspect, said wall

separating said mixing zone of said flotation zone has an
upper portion curved in the direction of said flotation

zone.

In this case, said curved portion has preferentially

a radius between 0.1 and 1 metre.

The implementation of such inclined or curved
portions can in particular make it possible to facilitate
the passage of the water from the mixing zone towards the

flotation zone.

Advantageously, said flotation zone accommodates a
plurality of partitions extending substantially vertically

above said take-up zone.

The implementation of such partitions makes it
possible to fragment the clarified water which flows
towards the bottom of the flotation zone and as such to

prevent the appearance of the recirculation loop
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Preferentially, at |east one of said partitions has

at | east one upper part inclined according to an angle

(3 or curved. 10 Preferentially the angle (3 has a

val ue between 120 and 240. THese inclined or curved
portions can make it possible to inprove the
peenonehat i oMhisegkage dipdttes 15 olraviehtedowdttey clarified
t ake- up zone., Advantaqeously, said partitiqgns have a
VTGt ThEWEEH NS0 Wit 306 CARTI Rbt Pad. PARRIA H qon are
2591 beerprefepredicaspechifiaihg idaventindly iSfithe water to
partitions are closer to one 20 another in the
Réctneeayedf said wall separating said mixing zone
fromsaid flotation zone. This can in particul ar

contribute to preventing the formation of induced

rot at poasepént hel i pwaet veent t woe 25 pkatds.partitions has
Preferably, said partitions are separated by a

dt stleast butaweepred aadt300cldmadmei¢esrding to an angle P
Preferentially, said take-up zone acconmodat es neans

30 ?va?gking up clarified water connected to neans of
collecting clarified water. 12 According to an

advant ageous aspect, a water treatnent installation

accor Bragetent hallnvéhte omgkonfritses aeandukorbetween 120°
grgdgg@gg said pressurised water. 5 Preferentially,

af'd ans for producing are connected to said neans

for taking up clarified water and to a source of air
production. The pressurised water can thus be forned _
usi ngThesec| dpicliiagdatdr avarvadl erartipasoutdagy drake it

ﬁggsible to improve the recirculation breakage 1in the

clarified-water take-up zone.

Advantageously, said partitions have a height between
30 and 300 centimetres. According to another preferred
aspect of the invention, said partitions are closer to one
another in the vicinity of said wall separating said

mixing zone from said flotation zone.

This can in particular contribute to preventing the
formation of induced rotations of the flow Dbetween two

plates.

Preferably, said partitions are separated by a
distance between 20 and 300 centimetres.

Preferentially, said take-up zone accommodates means
for taking up clarified water connected to means of

collecting clarified water.
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installation according to the technique shown here. In

an alternative, the pressurised water can al so be

formed wusing water to be treated that is nore

preferably non- coagul ated ardd non-fl occul ated. 15

Advant ageously, a water treatnent installation
accorfcogrdong he imvean onadvaptagesuscr agiprLteans water

ble to, be displaced,across fromthe upper rt of .
EorBentRe at 1 BRCIDAEEL80 TaceollrhEl ng Roanbhfakg prention
posstbkest Rc£88DYErt Podheldsgokaalr phubbl:esssbimibyeand
effectively. The invention also relates to a flotation

water 25 treatnent nmethod by flotation which consists
intr EL : wat eL_i Qt o ipstaklatio -
accorggﬁgé%%g¥ﬁéfggthni%ﬁ%g sh@§%hﬁere%ggnd gﬁOduClng are
adnhéttag bt GaSial dnedng nffozonakdng agcerldd mif iz rester and
of said water to, be treated through said perforated

bandl SORRAS aCEuRt+ENPTBAUSEF 8 pr essuri sed water 30 by

means of said spray nozzle(s) in such a way as to form

air bubbles able to bring particles in suspension in

sai d That epressbeicedat @dteswarcds t Hdrwur fleee Bprmedd using

Dixing; zone, 13, Accordng Lo n‘”eft%{ered.o%%&%%lt’ of  the
Sard current Of Ssaid pressurised water is initially
asseatl agi oAcaeidirdd nbo tanotiner tperhegued sasp@cthersal din an
current 5 of said pressurjsed water is initial

ALEEERAFRYS, ARlor RTRSTO YRR attR iRy 58t erlE@ Z?ﬁecformed
gk ihhe JR/chni gue shown hete, llzi‘ég QW r@dteOfp 88 daply non-

pressurised water is initially horizontal.
coagulated and non-flocculated.

Advantageously, a water treatment installation
according to the invention comprises scraping means able
to be displaced across from the wupper part of said

flotation zone.

These scraping means make it possible to remove the

beds of air bubbles simply and effectively.

The invention also relates to a flotation water
treatment method by flotation which consists in transiting
the water into an installation according to the technique
shown here, and in admitting into said mixing zone an
ascending current of said water to be treated through said
perforated panel, and a current of said pressurised water
by means of said spray nozzle(s) in such a way as to form
alr bubbles able to bring particles in suspension in said
water to be treated towards the surface of said mixing

zone.



10

15

20

25

30

10 I ndeed, according to the quality of the water to be

treated, nore or less resistant flocs can be forned

during coagul ation-flocculation. The way the nozzle

is provided depends on the rlesistance of the flocs.

If the floc is 15 fragile, the co-current is favoured

to créaterdisgftbcbemneﬁﬁmpﬂdwahpﬁﬂxu sat@.chnréeme of said
ase where the coagul ati Iocculat|on forns

AP ERPY rBERPaRELT Lo Cha LAY RGP RO O et 1 5

favoured. 20 Thus, according to whether the pane

ext ends substantlally hori zontally or vertically, and

t hat fheordipegs tar eaflp‘a‘@retre rirefrassiad apepeche rsyid esurrent

5anSReq BSLLANEd S 0SUSN.8 WAy 4030 .t he Rrgssyy sed

co-curfrent or coun rCurrent o the
mater to be 25 treated. In another alternative, the
nozzl es can.also be installed substantially

hor i zZBREQFAYGhehOt Neeharftothsk emieiqIqhnEspasF ©f the
g@Ehﬁ@&E@"Qho@Q Adviant agequs| ¥y ra-Nat &5 f t Ieald™®Rlessurised

hod by flotation according to the invention
wanpru3531a1§ue@lafh@m@@9nmgl one of said val ues of
said flow rate of distribution of said pressurised
wat er according to the flowrate of said 14 water to

be treatieddandlorefidhersuahict ¥nofl gl dopatee tatdre to be
treated. A method according to the invention can
theprérEr eMBEe RINTAAAERF HRfed o THecT acdnt Rat fprmgdnduring

?%aQQQQEQQnL l@cchﬁﬁggoﬁunbﬁﬁeo§a§'Hﬂﬁg'9%§zléCQQ£degv1ded

not her advant ageous aspect, a " wat
depends on the resistance of the flocs. If the floc is

fragile, the co-current is favoured to create a sufficient
required shear rate. In the case where the coagulation-
flocculation forms highly-resistant flocs, the counter-

current is favoured.

Thus, according to whether the panel extends
substantially horizontally or vertically, and that the
flocs are fragile or resistant, the nozzles can be
positioned in such a way that the pressurised water is
sprayed co-current or counter-current to the water to be

treated.

In another alternative, the nozzles can also be
installed substantially horizontally when the panel

extends substantially horizontally.

Advantageously, a water treatment method by flotation
according to the invention comprises a step of choosing
one of said wvalues of said flow rate of distribution of

said pressurised water according to the flow rate of said
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treatment nethod by flotation according to the

invention 10 consists in inplenenting said scraping

means in order to renove outside of said flotation

zone said particles agglonerl#ted to said air bubbles.

List of figures Ot her characteristics and advant ages
vhtthetbnwenttirenateshalnd /appest e equd Bty yohenid water to
reading the followng 15 description of preferred
BRbOAFAEREs, provided only for the purposes of

information and in a non-limting manner, and the

annexed draw ngs, anong which: - figure 1 shows an

i nst ak| akitbedf GrcavtdEmd reat rbat inF@ngdoor diary tlerefore be

i Lo fi 2 d f
ROURESPEb L, o 108, LORaPTE RSG5 Rlebla o &

fhggeentinbd? off kgunatldosBows a first enbodi nent of an
installation for water treatnment according to the

techni que shown here, wherein a perforated pane

separ 3 [ etlgggg f te
fronw%%ggﬁg§ﬁﬁg @éoﬁ%; e%)f#{ﬁh%?%ﬁéﬂ%gsggﬁ%%ﬁﬁia% water
vrewtnénan madttherdabyve loft attilve | astatdabdg ool nicHe gilnegention
3 wherein sever nozzl,es 15 are igglenented

spra

wPTRGEEScort eSPd %%%%%Xﬂ?tﬁaﬂﬁ% S Geth Ot FoA8S of 1t Herder  to
penborat edrpanel ; of fkgune F1bsadisahenBhiC ¥heW Obpaticles
spray nozzle able 5 to be connected to two spray
AggheNRsabpdptessaidsadrwetbPlegecordi ng to different

rates; - figure 5 his shows an alternative of the

| ower outline that can have a nozzle shown in figure

Bhist of figures

Other characteristics and advantages of the invention
shall appear more clearly when reading the following
description of preferred embodiments, provided only for
the purposes of information and in a non-limiting manner,

and the annexed drawings, among which:

- figure 1 shows an installation for water treatment

according to prior art;

- figure 2 shows the speed vectors of the flow of

liquid inside the installation shown in figure 1;

- figure 3 shows a first embodiment of an
installation for water treatment according to the
technique shown here, wherein a perforated panel separates
the inlet zone of the water to be treated from the mixing

zone;

- figure 4 shows a partial view of an alternative of

the installation in figure 3 wherein several spray nozzles
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10 - figures 6 and 6 his show two architectures of a

di stribution network of pressurised water inplenenting

nozzl es such as shown in figure 5; 15 - figure 7 shows

a second enbodi nent of an idstallation for water

treatnment according to the invention that conprises a

prat e vniph ehenesd nt efpasede betwveeaspbadspeay nazialies the

and the perforated panel; 20 - figure 8 is a partia

REBICHRL ARSI PEr RAEi RerEPrehed PAREAFl ation in figure

7, wherein several rows of nozzles are inplenented; -

figure 8 bis shows another alternative of a plate 25

f or M ngf dgspeaShiboar ¢chembitgur 7 i®vs hoivsa aspEexanpdezbé able
n architectur f di stribution network of .

B7 B LPPRERCNE e P CuhdreiT T, 1T 0TI £ | PRESSTLgRe yrater

atEo£@MECt8ddl prarspt ayapetyork of 30 pressurised

wat er according to a first flowrate and nozzles of a

second category are connected to a spray network

accordi a sec f ate o I se r

16 -figﬁﬁéﬂfﬁ ghdgggtﬁ%gﬁ%ieggve%%gégﬁgﬁiyﬁeq¥qg@b%f tower

duglidei nsadecan hastadl avzohe ashowdi hg £ogthe 5;

techni que shown here. Description of enbodi nents of

t he techni que shown here Brief rem nder of the

pri nci pleg gofrelshes t @eliini U i$No¥Row NeLR Sa B8 FBEPures of a
principle of the invention is based on the

dhpteHent boi ometwanki nef al Peesoarisedwareter implementing

jflcation__b | otatipn ich conprises a
%%?%iéé %%éﬁ as g?%%? fﬁ glgu¥Q g, al

or at paneéel
- figure 7 shows a second embodiment of an
installation for water treatment according to the

invention that comprises a plate with holes interposed

between the spray nozzles and the perforated panel;

- figure 8 is a partial view of an alternative of the
installation in figure 7, wherein several rows of nozzles

are implemented;

- figure 8 bis shows another alternative of a plate

forming a splash board;

- figure 9 shows an example of an architecture of a
distribution network of pressurised water wherein nozzles
of a first category are connected to a spray network of
pressurised water according to a first flow rate and
nozzles of a second category are connected to a spray
network according to a second flow rate of pressurised

water;
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separates an inlet zone of water to be treated which

is coagul ated and fl occul ated beforehand from a

m xi ng zone 10 of the water to be treated with a
pressurised and then depressifri sed water, the mixing

zone containing one or several spray nozzles of the

pr essufigede watter shdhe priesespecal ddherdpesf oratefle flow of
anel mgkes jt 15 possible to honbgenise and to

f%%@h‘énﬂnﬁﬁéer | llﬁsttﬁélaﬁlﬁpngac‘zﬁf’edﬁfgt ke \eterteghnique

beotirerted. This fragnentation nekes it possible to
honogeni se the contact between the water to be

treated and the micro air bubbles fornmed in the

perforated panel nakes it thus p035|ble to opt|n1se
the clarification of the water by flotation.
Bht ehertitiiadameoifnsthe | riigeizdenr 8fngthe tieshnigue shown

joygntion further conprises a flotation zone

accommodating partitions spaced apart from one

anotHEmeamdimhknhxﬁﬁqﬁnﬁ oBSubatanitiwadrdtioter i s cdhlsydanth the
ation to ne, another. 17 The

] el
P SRS EEIOR BF Sibniparel ROHEN, ROFdAYRF (4 5REt Fbfation
lZ‘_@nefI@tKéiSldﬁ paasidi e do qurl%@% the b‘e@%%rgfteﬁheﬁaflle@’v that

of liquid f|OMAn in the flotation zone. This
$EPPOBEE DI ant o‘—l”plreéi/eﬁtm?hé)fr e¢d¥eul a0 dre pheashedonwhich is

a n a f the flotation zone,
Rt el opln NG L OV d Lk B LIRS (PLH O 00%  cone
of t hhehewdesr b bobblesated hh?l’s}urfaaqﬁr@ésﬁhﬁsed and then

élotatlon zone. The dr|V|n particles in

%ﬁ%ﬁ%‘ﬂﬂ?%ﬁglm edo %ﬁé“ﬁgr ZRBpbIc Gainigy one or
sdpsidi fFﬂE@f%o£§f§su@fZQW§ §§QS§QH§SQ§ waPer.
e

pr event or at least limted

The presence of the perforated panel makes it
possible to homogenise and to fragment the flow in the
mixing zone of the water to be treated. This fragmentation
makes it possible to homogenise the contact between the
water to be treated and the micro air bubbles formed in
the mixing zone across the entire horizontal section of
the mixing zone. The implementation of such a perforated
panel makes it thus possible to optimise the clarification

of the water by flotation.

Furthermore, the installation according to the
invention further comprises a flotation zone accommodating
partitions spaced apart from one another and which extend
substantially vertically and in parallel in relation to

one another.
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The inplementati on of such partitions contributes to
preventing air bubbles from being renoved with the
clarified water collected, and to consequently inprove

the 15 quality of the clarifli’ed water collected.

Exanpl e of a first enbodi nent of a water treatnent
pIantThachmdlémpmtathﬁntecﬁnimwehshp&nthbi®n$n inside the

ferepce to fi an enh nt xanp) e
LT HELSn | £EPONTREE it P oBRaRRet® B Ffor obfres f the
acsRr dicng ftpiitheri Syenyi on 't%éjeﬁﬁétgﬁﬂeanogém TLs makes
installation conprises an inlet zone 31 of water to .
be tpesiddle The warevend beher egmadd dud addagul ahegomgagn in
[Lecculated;Relarenande, T 0Nl & £ LAEL c1RcCRagN AIAN 1.
H3he  Gh ﬁpoccu ation z8A& “are arrange T

thet 01251$ﬁ]@w1)vau9$t Feam afetidireiing ein zameta?dt vALth the bed
n1X|n zone 32 extends above the inlet zone of water

It ertq nltée 33UBAACHRI xPhg WE zddesagden zone. The
fP@iﬁ egffEQ?EQQQeQnQEh%héﬁéﬂ%ﬂgﬁ“%g%¥%dgréﬁgéﬁkéithe air

east 30 one portion has perforations

Pulehb desntiinal the Kﬂ@rqﬁaddnwﬂnqnmtaBQ ert exvdhepveant Hdwus be

entire sgrface t he 1i gﬁrforated panel 33. The

BEPYOPhLE bngr3§ Lrrahged™th°fhe panel 33 can for

exanpl e have a circular outline of a nmagnitude of 15

centinetres in dianeter. In other enbodinents, the

di aneTle SMplREepEAtdrat iUnsSB3L PaFthé LoNgi feembutes to
er n t.ageo b d

TR o e B R el oy e

81aamﬂ1ed1wangrzonéieazeﬁromndfﬂqn@mmsﬂqummmi$51mﬂh®$e the

%g%hlg§dgﬁa§%0 2 ?2& 1edakg e¥e2gif teg Its |ower

Example of a first embodiment of a water treatment plant

according to the technique shown here

In reference to figure 3, an embodiment of an example
of an installation for water treatment Dby flotation

according to the invention is described.

Such an installation comprises an inlet zone 31 of
water to be treated. The water to be treated is coagulated
and flocculated beforehand. To this effect, a coagulation
zone and a flocculation zone are arranged in series (not

shown) upstream of the inlet zone 31.

A mixing zone 32 extends above the inlet zone of
water 31. The water inlet 31 and mixing 32 zones are
separated from one another by a panel 33 of which at least
one portion has perforations 331. Preferentially, the

perforations 331 extend over the entire surface of the



10

15

20

25

30

upper part a portion inclined 341 according to an

angle a in the direction of the flotation zone 35.

The value of this angle a is advantageously between

1200 and 175. The |nplenent§ﬁion of this inclined

portion 341 makes it 15 possible in particular to
pecitbiresed thaeepasihgellnd phefowatépnfsr Gt kernEngawy in the

one tqﬁﬁrds thﬁ flotati Il n an aIgernativi.of £
Pﬁ8€11e a8 shdtn K&, et h a"uencah F&d Cpofti ontagte ot a
fRagnbeudepl aged by acewrvedtResti otn 2Qi34dteshowWn@s other
a dashed line in figure 3) of which the radius can be
BEPREEncDLS, arfdel dbimretesueh at%tE?rtfPééFh%ﬁf 331 can be

F%ké%ﬁ%'ﬁ”ﬂ?&c%%ﬁ elrO é%ﬁ atdev%m QWL et yeen 2

al so conpri ses neans or t clar|f|

watleb) Thasémeates.t ake- up neans |nclude a chanber 36
of which the upper face 361 is perforated over at

| east one portion of its surface in such a way to

al lowy thercl &y fkegdavates tondengidat eihheeeifones 31 and
Moreover, the chanber 36 is connected to a conduit 37 .
whkéhgexrands 30 o defbptaneon| grasi o z&iélSSSNé’lhl 34 1s

ghgsg m&&i%g(yef%1§§i|033 QP°§0529 art ?ﬁ@yhgghgﬁl its

makes O Col Fect t

Qb@ékfb%@ﬂMgfﬁof%E&Hnﬁﬂcﬁiﬁga Bhe afldet@tingn to an angle a
treat ment. In an alternative of the technique

shomehedere@heoneloffortm%dféhaﬁtepnsezcmam be. r@@leac‘e@llue of

by . perforated housed in the Iomer art o o
F%é?aﬁn&ﬁez&hef%ad aYeREFEUPLYartiticshs & exft“é‘?]d&g

Eh@@%fﬁ%h%é'th%nangf SHH%"sanEhéthle&ef bb%hb}ﬁ '@4t1hemakes it
['otation zone . The heirght of these partitions 39

paﬁsbelbetmeepazolanda300x>cénpu&etaég tthespassage of the

PRt ar SPh Bhoare 3R onae SThEDEAT FOF Suampiceon one-

In an alternative of the technique shown here, the
inclined portion 341 can be replaced by a curved portion
342 (shown as a dashed line in figure 3) of which the

radius can be between 0.1 and 1 metre.

Such a water treatment installation according to the
technique shown here also comprises means for taking up
clarified water. These water take-up means include a
chamber 36 of which the upper face 361 is perforated over
at least one portion of its surface in such a way to allow
the clarified water to penetrate therein. Moreover, the
chamber 36 is connected to a conduit 37 which extends
outside of the flotation zone 35 in the direction of a
spillway (not shown), or any other means, which makes it
possible to collect the clarified water obtained after the

flotation treatment.
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10 be spaced at a distance between 30 and 300

centinetres. Preferentially, the closer the

partitions 39 are to the wall 34, the snaller the
separating distance is. Thi s L%akes it possible to

prevent the appearance of induced 15 rotations 102 of

f1ui dIbetameealteonptaves @9 bbei S estiowmus nshogor ek, the

| th mbodi ts, th tit b .
BEFPOPAEed. COAMESn JFartio e WA THL ovARTAgER5eY Piping
ROukBaRr oMi Beet hewdi-spairbubironnef ribBeathani Ebad wvater

over the entire horizontal surface of the
clarified-water take-up zone. Moreover, it can be

pro‘”%?t&@?% ;%%%etéﬂ%ﬁr '“0‘15@ %%g:%fmdrerﬁﬁféaaf@xﬁeé&lly and

articu aci I
HabatenamaElgf w@Etﬂ@wlbp aﬁnomﬁengflotahEOnechnkques. The
ere Fur t her.nor e, ese Eartitions 39

%?égg?:er’& a’FIP‘?/S%aéPér&flt%f’élél e P BeeSRy g0, el 300
abhernatiues, theye Caule vidies 0f39m3£1§éi abs10f 11 can be

plastic type. This can be particul arly advant ageous
aheangedabitngegyda rwaindrervaad s rpralrtceﬁrnam%sc@m fhe example

chni h h | on an _al
agponggﬁ %g HaSEShc%ng Fﬁ% % P re ?OB F%tgﬁetQ
vertical of an angle (3 of which value can be between
120 and 240 such_as is shown as a dashed 20 . line_in

fi gur BrafergByigahYal $8%eCiARPF nédeovRA T Hel 91 g RP; rare to
LeBgLR 1l s Anottier Akl sEpathke sd it MAtld I N%A% £8D This

have a curved portion 392 (shown as a dashed i ne)
mheedrrxﬁn|nm$sablehetv%unreybnﬂ' nbe. Jheearance of 1nduced

PRI 0 BB o B e s

ﬁﬁcfﬁguk@tnon breakage |n t he

In other embodiments, the partitions 39 can be
perforated. This in particular has the advantage of
improving the distribution of the clarified water over the
entire horizontal surface of the clarified-water take-up
zone. Moreover, it can be provided that these partitions
39 be removable in particular in such a way to facilitate
the maintenance of the device according to the technique
shown here. Furthermore, these partitions 39 are
preferentially made of steel of the stainless type. In
alternatives, they can be made of materials of the plastic
type. This can be particularly advantageous when treating

sea water.

In alternatives of the technique shown here, the
partitions 39 can also have a portion 391 that is inclined
in relation to the vertical of an angle B of which value

can be between 120 and 240° such as is shown as a dashed
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clarified-water take-up zone. Mreover, the m xing

zone 32 accommpbdates at |east 10 one spray nozzle 40

of a pressurised water, placed in the vicinity of the
perforated panel 33. In thisZbodi ment, nozzles 40

are placed in the axis of each perforation 331 of the
bhnelise AsgusesBownThay Iarnfiglse e Thectimeet evegf their

he, perforations_331 prefere |aII ranges, bet we

S B aEnBithor BL. SrRr Be A e E R P aviees 39
@@noabvarala At e ;bc%w\_ﬁﬁﬂ 3¢he (Ehews ak wat®RisH bBine) in
treated and pressurised water. 20 However, in an

Bhe e hEEETE0BS Ofhitheemaddi MéntoTWted nThe hiznplementation of

ﬁﬁééé’raﬁh?}ﬁngﬁl 3l anged 'd“ i P §é’r§§9t9 an@e?% s it

ave a sSmm amet er, advant ageous ween
peﬁsihbére@o timpxmvéeSﬂﬂndemmﬁrheﬂm&ﬁnneabheaaagbe in the
perforation 331 is not required as shown in
?%@E%Elﬁd watar ERASPTUBeZ8RBrained in nore detail in
what follows, these spray nozzles 40 nmake it possible
to generate an initially descendi ng current of
pr essieigsedennd thsennigépgessangd séd watepmmnedates at least

m xi ng_chanber ,32. his_c th ressur+i sed
W crPreISpParaY (4] (R T RFagCCRANE, WF ey DIASEA in the
COUNh et yCUET €RE parfekateanphﬁenhBBmater to be

treated. In an alternative of this enbodi nent, the

spray nozzl e(s) 40 can be arranged in such a way to
gener?ﬁetﬁﬂszémbbahﬁbﬁklyn%%%ﬁ@@'Eb‘%géeﬁﬁaégd in the axis

pressurised water 1nside the mxing zone. In this
clseadtheppréssatised 3@t erfi $hesppayell 33 tdwe Abxishpwn in

f?%ﬁ?gg af% CO_'ﬁ'lfler r en&la{xrl{]egeerl at| O{' t%h ! hep\é@ %Ea gog% 331
preferentially ranges between 5 and 50 centimetres. This
makes 1t possible to provide an optimal mixture between

the flows of water to be treated and pressurised water.

However, in an alternative of this embodiment wherein
the perforations 331 arranged in the perforated panel 33
have a small diameter, advantageously between 2 and 30
centimetres, the correspondence between each nozzle and a

perforation 331 is not required as shown in figure 4.

As shall be explained in more detail in what follows,
these spray nozzles 40 make it possible to generate an
initially descending current of pressurised and then
depressurised water in the mixing chamber 32. In this case,
the pressurised water is sprayed in the mixing chamber 32

at counter-current in relation to the water to be treated.

In an alternative of this embodiment, the spray

nozzle(s) 40 can be arranged in such a way to generate an
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These spray nozzles 40 are connected to nmeans of

produci ng pressurised water 42 by the internediary of

pi pes 41. The neans of produci ng pressurised water 42

are connected to a pressurisation balloon (not shown)
provided 10 with one or several aeroejectors which
pnotvidélyheaacendivag ercurndnir eof Theses seahse®f water inside

oduci n ressuri sed are connected on the one
Ebﬁd 5 e €3RTui t1%7vﬁh%r&aﬁerc|%¢?fPé&sxﬁrgtréﬁefil dlgter is

Byraytdbend3neand 8md haiher hand,- é&&fbﬁ@u{ﬁemﬁ aﬁlon to

alr production 44. The pressurised water, 15 of

the pressure Ps advanedgeously between 3 and 8 bars,
is thus produced using a portion of the clarified
water collected and air. As shall be explained in nore

det ai TheseWsdrd ol Imwyles20 49everal oBanscodd prifluaicBgs of
gﬁe suri sed water can be placed in parallel in such a
§

PE1BP| cRFeBFUFhecdprigtely 2t Ry (hessantssmediary of
t
?@b@é @qcorﬁﬂengnéé%g' %feEQBHuEﬁhgfgr]egg ?d_%l 'Sdoana\qd,ép 42 are

igure 5 an exanple of spray noz 25
@@Bnﬁcb@d tmbﬁepﬂaﬁsaﬂﬂsanﬂymnbakﬂqﬂnnCm@tesbéwmhep50vided

nozzl es 40 i ch consi ts of .a doubl e Eressure .
re ucf?%% Ory SeIEH3 a?Bo?ﬁg? B8FSs sPEPVEH air
vy per h@wemeé,1ﬁhéﬁéiﬁ@§ﬁsa§f5@®dd oFBESirised water
clearly in what follows, several characterlstlcs

IFEf COBREICHEE (e SPPaylifozired 40 thencepeajsr s3bfwherein
&f§r¥¥§é&y93FeIh%l%®%a épq;2{gﬁe4g3argndp%gpgﬁ} oéh?r hand

two inlets of pressuris wat er f I oW er en
tbow|Snuﬁpdmpﬁnd1@2pfﬁﬂgcﬂfum aﬂlowmanpﬁ@ﬁmﬁ&sed water,

ri sed water, according.to three fl ow
O g B e s SavRE a1 e ey 3 and 8

B@ig e§s4thﬂ¥ep§o@@b@d using a portion of the clarified

water collected and air.

As shall be explained in more detail in what follows,
several means of producing pressurised water can be placed
in parallel in such a way to allow for the spraying of the

pressurised water according to different rates.

In relation with figure 5 an example of spray nozzle

40 is described.

Note that the operating principle of these spray
nozzles 40, which consists of a double pressure reduction,
is similar to that of sprayers of the WRC type. However,
and such as shall appear more clearly in what follows,
several characteristics differentiate the spray nozzles 40
from sprayers of the WRC type. The spray nozzles 40 are
connected to two inlets of pressurised water flowing at

different flow rates Q1 and Q2. They thus allow for the
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5 hol | ow body 51 of which one end is provided with a

first perforated pressure-reducing wall 52 and with a

second perforated pressure reducing wall 53 placed

across from one another and4#arallel in relation to

one another thus creating an internmedi ary chanber.

Fpeapenforaf i gns=duarsahgedtidr t heddrndditng to three flow
ressure-reducin Il 52 and in the second pressure

?@Bﬁﬁfn@lwa 77540408  di ot ributed subst antially

uniformy at their surface. The density of

perforations of the first pressure-reducing wall 52 is

| ess thelh BRe idensheown of spehf eratdayorsoaflehed8edavg 15 main

re reduyci ng-wal l 53. Mbreoyer, the_suyrf.ace. of .
ﬁég§8%e§98§a#ﬁbﬁgfawbéﬁgegqﬁw?91 %%r§FOVlHed With a first

peessusted edircd Ngaved tedidZing @lagat es2t hamd t ke t3ur hacgecond
of the perforations arranged in the second pressure
PRElRTAGC AN TP UheTeGHFEBY df2the Odi dPbrerd gfcross from

5hesanBehker &dPNSa AL €1 D ! Ween o 2 5 f2ngs 1
nilliﬁetres. Nbrggﬁer, tﬁe omé? eﬁ%)of ?hgnﬁmﬁ$3ﬁﬁﬁf thus
Gtedbing amn anglreernariaatiat | omambetrhe vEhei caperTbeations

val ue of thi angle. .y is between 0 and 20.. Accordi ng,
TEERRESH £y REEI V135 B SORE oS MG s end in the
SbovAdi N preperd birsddding | oweriipar 530f bhe Médstributed
body 51 is curved. The fact that the main body 51 has

URF vargent 1Y omiferked vi tapossiebire Swrfderi | That slanpdty of
i0g: T i 5 P .
REFRAL Rt TR D0 IoNare SR Yy, 52 o

tesbe Cthassethbdy denfitgt bFowetfpressonssedfwatkee ofecond
in _holl ow bo

flowrate g, whi | e t£ dy 51 is_able
REEHRULT 0o SEEW By %a LR ﬁn&ﬂglu%or%?vﬁFes§%Fis%ﬂrgé?%rfff the
Sérfboutiehe Rrahgadprief etpdl ¥i23+ Haheyuyal ueiudig wall
flowrate @2 can also be of a | esser

is greater than the surface of the perforations
arranged in the second pressure reducing wall 53. The
values of the diameters of these perforations are between

1 and 15 millimetres.

Moreover, the lower end of the main body 51 forms an
angle y in relation to the vertical. The value of this

angle vy is between 0 and 20°. According to one alternative
of the technique shown here, shown in figure 5 bis, the
lower part of the main body 51 is curved. The fact that
the main body 51 has a divergent form makes it possible to

facilitate the spraying.

The main body 51 houses a secondary hollow body 54.
This secondary hollow body 54 1is able to be crossed by a
first flow of pressurised water of flow rate Ql, while the
main hollow body 51 is able to be crossed by a second flux

of pressurised water of flow rate Q2 of a preferably
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value in an alternative. In this enbodi ment, each

spray nozzle 40 is therefore 5 connected to two

di stribution networks of pressurised water able to

del i ver respectively pressurised water at flowrate

Q@ and at flowrate 2. The nmeans of producing

pigBsur ivsiéahe\A/at’Etislefaoﬁ thadse sp? i tafinatl shadwe) oitn a lesser
such a, ? nake it possible to provide three flow
V%i%% alygroah lﬁf+c2 of pressurised water. As

shown in partlcular in figures 3, 4, 6 and 6 bis,

several rows 45 of a plurality of spray nozzles 40 can

be afrahbeéd rembpdmlenél, epShFisprey 61922k i Ggkantherefore

éo?%@ggegn gxanpwg o&as@£f$u£58£ur§e9&?§kglSE%'bé%égggrlsed

of pressurise
whtepr apIrozzbesd<lived Sleebea:tnetew kpﬁ@ﬂ@llitﬁ@édt water at
distribution networks of a flowrate Q
pte¥stritee® et ahd fwy xS i Bat | Bﬁe m KL oprgducing

ﬁk@@éﬁ?&gegﬁwgkegrQ§5%ﬁk§eghM@t§Flh@ %H%Q Fh@® 4 such a

I npl emrent two rows of spray nozz shown, each
prayonmazbel¢09msaabﬂ¢lﬁmNpﬁbvxﬁe(ﬂhw&@tﬁiwarah@s 01, Q2

firs j tr butlon net f aflowrate QL of
Prds 5?¢2e a-waters Brlﬁ% gFrfhe pi pe 41 and to the

second di stribution netmork of a fIOM/rate Q@2 of
pressuri sed water by nmeans of a pe 41'. 30 One ,
al t erhat FhevnsABwWPA LT G B b égué%ﬁs?’st§ri P and 6 bis,

n t ngzzly
LEPLEFEDCLOR, WP 0%, Plashler norr\thall MUY, 4g can oo
aatengedeathnpatrailhstal | ati on according to the

Figure 6 1is a diagram showing an example of
architecture of a distribution network of pressurised

water implementing two rows 45 of spray nozzles 40.

Such a network comprises two distribution networks of
a flow rate Q1 of pressurised water and two distribution
networks of a flow rate Q2 of pressurised water in such a

way to implement two rows of spray nozzles.

As shown, each spray nozzle 40 of each row 45 is
connected to the first distribution network of a flow rate
Q1 of pressurised water by means of the pipe 41 and to the
second distribution network of a flow rate Q2 of

pressurised water by means of a pipe 41'.

One alternative, shown in figure 6 bis, consists in
implementing two rows of spray nozzles 40 without

splitting the distribution networks Q1 and Q2.
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techni que shown here further conprises a scraper (not
shown) . As shall be explained in nore detail in what
foll ows, such a scraper nmakes it possible to renove
the 5 sludge, constituted of 4fatter in suspension,
organic matter, algae initially present in the raw
wat erA fwatekngtrieatimeatuppersygdritatgfort heagdoddign@2 to the
and flotatiaon 35 zones, _as . well as the air _bubbles
PREPOUALSs TROF L It 1 JUET o URIG S5 { o Soraper  (not
Shehiat i omgondiar r oW 1pxpnat AdMEaNS re 1Qetail in what
recovering 46. Exanple of a second enbodi ment of a
fal bpver egtuslint @ plsgreregc dtr e fig ito ReRS tekhintqueremove  the

her : renc o_fli s . to d -
%gggg?hen O%Etggﬁﬁgger%¥ie§%ﬁ%%%?iﬁg%alfg?g%ﬁgfgﬁ’ crgante
astoed] nglyaet haiteahniyqpeesshawn rhetles | sawlesetébedfloating
15 In this second enbodi ment,, the water %{eatnent

a

iAstArI 4PPER ﬁégtqq@ﬂﬁﬂ?Iﬁhﬁﬁﬂg(ﬁzcﬁﬁﬁ QFakierg3S zones,
SQaMelqr%u§OHHQndMﬂrbﬁﬂE@ééoinEPSdheégaﬂggg‘%he structure

according to the first enbodi nent descri

peteidabove. titnl floitetiondi fdng ehecsoveteehnt hlef ipeans of
andosegogd ggbodinent shall be described here. As
SROWN"Th'figiire 7, a perforated plate 71, housed

i nside the m xing zone 32 downstream of the perforated

25 panel 33, is inplenented in this second enbodi nent.
Freaphar Pér & 3L ¢ud coPROdENaRE Rded (R Richt hegent plant

Lhab bbey Bt ehst LeBAn Llet BAbLAr ReREr @anged therein

are across trom sottd parts—of the perforated pane

33. In other words, the interstices 711 and the
perforations 331 are nat 30 aljgne i n_such . a as

Do f ot BafPFEECeqiEn T4IUES ol &t 13 ShBakoTR Frgirckent of

4 aR@ed. treatment installation according to the technique

shown here is described.

In this second embodiment, the water treatment
installation has a large number of characteristics that
are common with those of the installation according to the
first embodiment described hereinabove. Only the
differences between the first and second embodiment shall

be described here.

As shown in figure 7, a perforated plate 71, housed
inside the mixing =zone 32 downstream of the perforated
panel 33, is implemented in this second embodiment. This
perforated plate 71 is arranged in such a way that the
interstices 711 that are arranged therein are across from
solid parts of the perforated panel 33. In other words,
the interstices 711 and the perforations 331 are not
aligned, in such a way as to form baffles, such as is

clearly shown in figures 7 and 8.
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25 The interstices crossing the perforated plate 71

can have a di aneter between 2 and 50 centinetres.

Mor eover, the perforated panel 33 and the perforated

plate 71 are 5 advantageousldp separated by a distance

between 1/3 of the dianeter of the interstices 711 and

3 tines the dianeter of the interstices 711. One or

sever spray nozzles 40 can be inplenmented in 10

this ﬁ%%pﬁatse;s&?ﬁénter%m%p?%@/ ﬁsﬁpéazédmﬁg@%ﬂl can

ReGessar ik ¥mbecpl acad;ddh the ad ssof amdiMansdd Cemoreover,

711. In the sane way as in the enbodi nent descri bed

hbeeinfafov@tesh panelnad vandf thei enboiheht pdate 71 are
nsi 15 i n i.npl.ement, several _rows.45 of spr

§808hEaoagot ] rBREHRE L Mihnt ) B PhalfE s RS YA of the

aoameesri izl egrent edtepstheessgaanchn@npodiifeRt ah B€ameter
sim]ar to the spra¥ﬂnozzles 40 20 descri bed

REr ENRabBYerPRiFeFalidn with figures 5 and 6. In an

alternative of this second enbodi nent, shown in
figure 9, the spray nozzles are different fromthe
sprayonaoezl esvé@adesprilyedhdrerleimaliovean no¢ hampeewdénted in

themis 25 . to the first i
Rbor 6T by GOt SR waar fat BTV oW 5E LS Gt Gnde not

hB8ecsegonlyspeayingcfeti WOtke BkiBr6ssHhi $8dcPateteat;1a.
flowrate @. On the contrary, the spray nozzles
i mpl emented in this alternative of the second

enbodiﬂenﬁ?gre%%ﬁgarégﬁd thoiﬁmﬂtﬁétegﬁ558§ﬂe§Q “described
spray nozzl es of atirst category are eac

benatndkedvep theadpeayandtnsordt dfhipr essowdseeshwaten abnsist
a flow rat .gﬂ; 26

In implementing several rows 45 of spray nozzles 40, such

as is shown in figure 8.

The spray nozzles implemented in this second
embodiment can be similar to the spray nozzles 40

described hereinabove in relation with figures 5 and 6.

In an alternative of this second embodiment, shown in
figure 9, the spray nozzles are different from the spray
nozzles 40 described hereinabove in that each of them is
not connected to the first spraying network of pressurised
water at a flow rate Q1 and to the second spraying network
of pressurised water at a flow rate Q2. On the contrary,
the spray nozzles implemented in this alternative of the

second embodiment are separated into two categories:

- spray nozzles 91 of a first category are each
connected to the spray network of pressurised water at a

flow rate Q1;
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- spray nozzles 92 of a second category are each

connected to the spray network of pressurised water at

a flowrate 2. 5 These spray nozzles 91 and 92 can

for exanple be of the WRCt or any other type in
accordance with the bubbling principle. In another

alter nats;p/xeay t hezrdzzsl e324®far e abécodd icErdgaat amez each

spray at a.single flow rat In an alternative . of this
CRBBAFREAT tondwiF | APFRBUPE LIS i T (RESpErF bratedater at a
pl 8i;erg8B bhave tmo types of |nterst|ces basi c

interstices and refining interstices 15 712. The
basic interstices are conposed of the interstices 711

2" angedsLnBuah dgen dhaty CiRapert oatedop! Bere pe of

conprisés a e ref|n|ng I nterstice:

ane aﬁuartgpgedxtnamne sohed pards jai Mmagobé&sice with the
interstices 711 _of the perforated plate 71. The

bHpPéhBAt BELBARIBLCt hese refining interstices 712

makes it possible to optimse the honogenisation of

the water flow to be treated entering into the m xing

zone 32. 2BoTherdi adtkenstdfveyhe thasi qdarlastites 14 all
refi nlng interstices 712 are chose in such a way

and
fﬁSthﬁé PowPate & ogsﬁnﬁg%ﬁe %8¥|5a Mterstices 711

is equal to the flowrate crossing the refining
interstices 712. 30 Water treatnent nethod

f 1 ot al RoRNaGdd RS % the thEEhFMEPE 18KEN %@ 2im plgure
gl OEQEI’On tRt e'betrrf%%%'g 'Eeitah;%j qehpr q’lzﬁgetot\we types of

interstices: basic interstices and refining interstices

112.

The basic interstices are composed of the interstices
711 arranged in such a way that the perforated plate 71
comprises a splash board. The refining interstices 712 are
arranged in the solid parts joining basic interstices 711
of the perforated plate 71. The implementation of these
refining interstices 712 makes it possible to optimise the
homogenisation of the water flow to be treated entering

into the mixing zone 32.

The diameters of the Dbasic interstices 711 and
refining interstices 712 are chosen in such a way that the
flow rate crossing the basic interstices 711 is equal to

the flow rate crossing the refining interstices 712.

Water treatment method by flotation according to the

technique shown here
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techni que shown here shall now be described. Such a

met hod consists in transiting the water to be 5

treated into a water treatnent installation according

to one or the other of the éodi nents descri bed

her ei nabove. The water to be treated which is

coaguh atfad tanrd orf | wecat atedabebarehssnthds deceeetiedg to the

towards the inlet zone 10 of water 31. The water to

bechrediedsnevRhRATEnFReL edRa¥cBRAFRGCESPEA - ascendi ng

current into the mxing zone 32 by passing through

the perforations 331 of the perforated panel 33. 15

At thedushnme metbodprassurdtsedimndrahentdepr édsumaed to be

water i.s.injected into the m xing,zone_32, ,at counter-

EBFFERt S drthe® aletRa nur AUrTaH: o SPRAIAkiBR AR ding to

bheabedth8YoBaRscef tBRr aMobaZ#ERSs48esAsibBdI Rat8Unabove.

her ei nabove, it can be provided that the pressurised

water 20 be injected into the m xi ng zone at

CO- CUFL Nt T Hﬂ§s§%{|%?%a%%&ﬁrw%ic%btégne90a25%8£ed and

activation ~of the neans for producing préssurise

fhdecull2tedsbrdoaechpart iien df rédiecd| apivhired waleerinlet zone
ich.is repoved fromthe 25 flotation zone 35 and air

QbR T oritt hel RouMEE St &P PR, CreRbepr esutiiggd Injected

%%&8fdih§“@oi%ﬁ'ﬁ%ééHHﬂﬂ# &drtéont hencspray W@Q@ﬁﬁkﬁ?ne 32

It first crosses the Tirst pressure- reducing

By pIRE1ppeddunousidd Ve eperhenahdesgded ®B0che rpagforated
%%§§10§3pressure and expands. The pressurised and
en depressurised water then crosses the second
pressure reducing wall 53 and undergoes a slight |oss
of pressure allowng it to be sprayed. This spraying

phendien6he26 3 5ar t12F paPE8SFRT pPederitichg-tte depopgSurised
whear riafesn98cthe SAYLRE ShA9Eng zone 32, at counter-

current of the ascending current of the water to be
treated, by means of spray nozzles 40. As indicated
hereinabove, it can be provided that the pressurised water

be injected into the mixing zone at co-current.

The pressurised water is obtained, after activation
of the means for producing pressurised water 42, using a
portion of the clarified water which is removed from the

flotation zone 35 and air coming from the source of air 44.

The pressurised water flows in the conduit 41 to the
spray nozzles 40. It first crosses the first pressure-
reducing wall 52. The pressurised water then undergoes a
strong loss of pressure and expands. The pressurised and
then depressurised water then crosses the second pressure
reducing wall 53 and undergoes a slight loss of pressure

allowing 1t to Dbe sprayed. This spraying phenomenon
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The spraying of the pressurised and then 5

depressurised water into the mxing zone 32 is

acconmpanied wth the formation of mcro air bubbles

di stributed honpgenously ovéf the entire horizontal
section of the mxing zone 32. 10 The fact that the
mateicipabest deatmbventinectbd stmong hehedxi mgtzenen the
32 b¥,crossin the perforated panel 33 nekes it

PosIY bie ?Ba%%nvgenise and to fragment its flow by
preventing the formation of short circuits,

recircul ation zones and dead zones. |In other terns,

t he 1Bh¢ npl ersavandon off t hetper f ordeegusaser 33 aftkes then
' ' t Vi h g trqand. a :
S R e A
withhethwat ébrinathent r edt edchianxd ofaihe hilshsbedi rdistributed
bubbl es. 20 The honopgeni sati on of the contact of, the
DEPeYeROUBEY tERt edPENdSPRETRI CPOF BF PN bUbbITES A bet the
hip{Qyed-fiurgher when the plate with holes 71 is

I nter posed between the perforated panel 33 and the

spray nozzles. 25 Thus, the conbination of the

honogeni sat.i gn h fl ow, of ter to ated, . .
throgg%etﬁ%"%?egéﬁ%e%gFatﬁgtgﬁeﬁgﬁréfedtgg%é%s ﬁ%ﬁhlnjeCted
i heo athangeneiiig okohbe 39prnay choZéierg atkosseffamteathpanel
gerforation of the perforated panel, and/or with the

Apliekas at ForP TSR pérr AL DI aPE f bP niffgdpent 1ts
§P$@Shb90a¥>‘}ev@ﬂlﬁg§1g' U gpRssiRlg 40 Jy ovh gle sﬁ‘@re@pt EMebuits,

m xture” between the water to be treated and th
peessanigetdonatzmme9andhalasdr gones - bubibl eshhave exing, the

to bring towards the surface of the m xing-.zong, 32 and .

b?pﬁﬁ@e?Fﬁgé?Pono one” %?Fg%¥apﬁg pg?F%&Iegﬁ%n ndkes it
BYSPEPSEON:H N ey V@d erdbdhous contact and across the
entire horizontal section of the mixing zone 32 of the

water to be treated and of the micro air bubbles.

The homogenisation of the contact of the water to be
treated and the micro air bubbles can be improved further
when the plate with holes 71 is interposed between the

perforated panel 33 and the spray nozzles.

Thus, the combination of the homogenisation of the
flow of water to be treated, through the presence of the
perforated panel, with the arrangement of the spray
nozzles across from each perforation of the perforated
panel, and/or with the implementation of the perforated
plate forming a splash board, makes it possible to provide
an optimal mixture between the water to be treated and the

pressurised water.



10

15

20

25

30

treated. Thus, the fact that the contact between the

water 5 to be treated and the mcro air bubbles is
honogenous nmakes it possible to optimse the
clarification of the water 28 be treated and to
substantially inprove the effectiveness of the
treatﬂ@atmétrbheﬂmatbmbhye$lbaaei@ﬁﬂlﬁODTheinUxﬂxwmards the

constituted, of the.mcro air wher eo r

SGE O A etfenb RAPE: CBE (Far b 1S 1S5 fqp zone 35
SUBPISi @Rel pdEi M LT 10 Hespéeaiedl ane then water to be
di spl aced towards the upper part of the flotation zone

Beeatedh BBups Shewhapy (hétarthew Pntafits hetieate i water
Qerb@e;}éﬁ“c%ov%do%fn l%% othe; fl f&hﬁ%l@l}eZQfge Bond¥enous

scraper
pakss blie t poseinpe the cpurifece othéhe:]fdmmaajmczmnef the

35 in order to direct the _sludge produced as
2t ehubt? ePLs n W5 G e@i%n L6 SPE@ thBhhel lmprove the

éPEQ(‘!?H@ﬂeé@ éf‘CE‘héStkéa&HQM\’G by the Rsrew 1!> £20cdheon.
clarified water thus flows in the direction o¥ t he

| oner part of the flotation zone 35 whi ch acconmopdat es

the chamber. 36 and neet.s. t art t| ns ?. he_flo
of the Cr%&% Y W& %ﬁtﬁgy. fg ng%tg by% ﬁége abbWupp1es

@HétébhOﬁse38gngﬁeTerHm®H§ﬂyﬁﬁﬁﬂdﬂhsﬁtﬁimS@ere initially
partitions 39, due to the fact that they allowthe
$PoWSHFPERALPRI edDnatle t FAET f rayneif edt FSRTEYRE tHEeS then

biohaklon %eugréé t"H%keLﬁ);Bér P8§§tbb% the prevwenti dhezone 35

appearance of a recirculation l'oop in the 30 vicinity
sﬁChhescuanahqwmwMﬂe#h¢akerqp ﬂon@hlsmm;xﬁunﬁeﬁﬁnythen be

shown i.n fi qure 10 m% h t he ? ctars of

EREPrdnesr Rt 101ST ALPRETiRE” 1Bttt oV Jireds of the
88raper (not shown) which makes it possible to scrape the
surface of the flotation zone 35 in order to direct the
sludge produced as well as air bubbles in the direction of

the means of recovering 46 such as is shown by the arrow I.

The clarified water thus flows in the direction of
the lower part of the flotation zone 35 which accommodates
the chamber 36 and meets the partitions 39. The flow of

the clarified water is fragmented by these partitions 39.

The implementation of these partitions 39, due to the
fact that they allow the flow of clarified water to be
fragmented inside the flotation zone 35, makes it possible
to prevent the appearance of a recirculation loop in the

vicinity of the clarified-water take-up zone.

This is clearly shown in figure 10 which shows the
speed vectors of the flow of 1liquid 101 inside the

flotation zone 35.
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A conparison of figures 2 and 10, which show

respectively the speed vectors of the liquid inside a
flotation zone of an installation according to prior

art 5 and of an installatiohybccording to the

techni que shown here, nmakes it possible to better

apprehend the nodifications of the flow of liquid

which result fromthe _inplenmentation_of r{itions 39

' ChR' { FOPREFOR Pone 35, LB TES | 520l &A1 § Shown T pC - Show
Feggeet2vehat the sipedi veehers 2drarensonceniiat edside a
into a vortex at the centre of the flotation zone. |
Thrsatdppe Brea®esad rigvitrxhlalticoh a2reepdpRendferontor art

?ﬁg ddf eghs fr{Eec Cﬂlﬁéf#rfda%bgﬁihg t‘!l‘? tqbr eé‘éékgﬁ@fe shown
€ upper part or the otation zone, portion 15
hwheeei n mhiakes Xesitw t poslkeéblled ofom drettrmbbl eppr@hanite the

contrary, .it appears clearly_in.figure 10 that he

Sp8ad vRtiths O (e |0t OB ddee bt nepsult eron the
@ﬁ?&bhbﬁ@%t%%na% bhat ithenspeediveeher s1becatied zone 35.
between 20 these partitions 39 are not disturbed, i.e.

they do not rise in the direction of the upper part

of the_flotati ne.. T i fol exd [ f _suc

parti Fonggsgc?ﬁﬁgfﬁak%%9#§5 [ S%%ﬁ%%%eq?OQQFEVeEPe speed
trBetbesi PQulaatsd @drceeR EEbMeonN a i vothex | snethpacentre of
of the flotation zone, wherein is |ocated the chanber

36°al owk g 9r ZORE -t akithg U014 hEXeF&Fi 13 edofat&niation
and ot hew &l GrendQ Qﬁﬁyeaﬁre@Esattﬁ@e<ﬂ&¥diﬁ¥é%a§%akéﬂ1tin the

the departure of mcro air bubbles with the
diaectiod wdt éhe Timpdmpanentattod 6loparipni easezgportion

IRSER B P R R By Ll o gyl bbbl es
wat er and therefore to prevent 31

On the contrary, it appears clearly in figure 10 that
the speed vectors of the 1liquid break against the
partitions 39 and that the speed vectors located between
these partitions 39 are not disturbed, 1i.e. they do not

rise in the direction of the upper part of the flotation

zone.

The implementation of such partitions 39 thus makes
it possible to prevent the recirculation loop phenomenon
in the lower part of the flotation zone, wherein is
located the chamber 36 allowing for the taking up of the
clarified water, and therefore to prevent, or at the very
least 1limit, the departure of micro air bubbles with the

clarified water.

The implementation of partitions 39 makes it possible
to prevent the departure of bubbles and sludge towards the

taking up in of clarified water and therefore to prevent
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the clarified water collected frombeing dirtied by

mcro air bubbles |oaded with particles. The

techni que according to the invention therefore 5

makes it possible to optiniseélthe clarification of the
water by flotation and to inprove the quality of the

thar cfleed fhvatiewatad ext ek cited h€remdbefinghelifdtateat iloyn micro

treatnment. 1 reove t he_rret hod according to the
?ﬁ%ghF?BLeﬁagogg?goW?ﬁélEaﬁtéci?ép consisting in
choosing the value of the flowrate of the

pressurised water injected into the mxing zone. The
choi cBhef tdmhniguge efcomdifidowtpatidhef inggation therefore

[ uri.se e _C be l.i.nked t he .
BRSSP BB e ated SRy oMk el T EICHFih BT the
water by B dtv=saicad. ahdeed, ifptbeef |tve r atmldftt hef the
water to be treated varies in proportions from1l t )
glaghfiied ivakee SQUAISIEDF afhetiiat e3¢ 0 Ve Fg%atégOtatlon
£hapnggsntit is interesting, in particular froman
econom ¢ standpoint, to 20 be able to vary in the sane
proportions the flow rate of the pressurised water.

As such, when the flow rate _of the water be. .
treaggar?%v?ﬁthgsﬁ(ﬂ%%$ oPSEREGES 1§ %3etﬁ§Y&ﬁEﬁ°n can
£0s025 ke ddcab edticp rebméiyel yggaed, cidese@nshef value of
roduci ng pressurised water according to the flow rate
%ewifllp%erafeﬁetpﬁatt@@. RARFSHHES 9 oWPF§F e 16¥) aFtedhat®FO The

%ﬁé?&gt%%%kﬁdiﬂﬁg &RSISQSQE ofa WheNoEher@uadidy Plre of

ter to be treated i egraded, the neans of

phedyaiesg priessurisedr wanerbacéondedg to the ffllow rate of
oL B L b StLutet, e ol Bl UIG TPRISP e wacer
tat Beeguahtta.t hegewd,ofi fOkrandr Ry rate of the water to be
treated varies in proportions from 1 to 4, and/or if the
quality of the water to be treated changes, it 1is
interesting, in particular from an economic standpoint, to
be able to vary in the same proportions the flow rate of

the pressurised water.

As such, when the flow rate of the water to be
treated is rather low and/or the quality of the water to
be treated 1is relatively good, the means of producing
pressurised water according to the flow rate Q1 will be

activated.

When the flow rate of the water to be treated
increases and/or when the quality of the water to be
treated is degraded, the means of producing pressurised
water according to the flow rate Q2 will be activated, or
all of the means of producing can be implemented so as to

provide a flow rate egual to the sum of Q1 and Q2.
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32 CLAIMS 1. Installation for water treatnent by
flotation conprising at least: 5 - one inlet zone of
water to be treated (31) which is coagul ated and

fl occul ated beforehand; - onéZr xing zone (32) of a
pressuri sed and then 10 depressurised water with said
water to be treated; - oneCLR@M&tion zone (35)

separated fromsaid mxing zone (32) by a wall (34);
15 - one clarified-water take-up zone (36) provided in

the lower partnefasabdibhotali oRtrzona de3ment by flotation
characterised in that said m xing zone (32)

eemprhdiag est atepebst one spray nozzle (40, 91, 92) of

20 said pressurised water, said spray nozzle (40, 91

92) extending in the vicinity of a panel (33), of

whi ch- adnel eﬁ$ét0i26n90btfi o thas teedortatdénnsd (831) ,which is
and which_ separates said |nIet zone (31) and said
APRPIRGALBAead2f logsubatodt BPEPFEARMEN installation

set forth in claim1l1, characterised in that said

panel (33) extends substantially horizontally. 3.

Wat er -t reest neakiingst abhat i Gi¥)seff oat fplrens&mlalsrﬁdl_ angly0 then
§haracterlse i n,_that

ORERSHEFLFRY varerouifh SaPAfeebe Feobhantsated:

instal lation according to any of claims 1 to 3,
characterised in that a plate formng a 33 splash

boar d~ ( P2 §&@§taéaﬁqra|4cgn%aﬁéﬂ ersepér%leal EaWé‘} sgi3)ymixing
Qggeof3@@|59 gtwgg§sQ3@yg portion has first hol es

- one clarified-water take-up zone (36) provided in

the lower part of said flotation zone (35);

characterised in that said mixing zone (32)
accommodates at least one spray nozzle (40, 91, 92) of
said pressurised water, said spray nozzle (40, 91, 92)
extending in the vicinity of a panel (33), of which at
least one portion has perforations (331), and which

separates said inlet zone (31) and said mixing zone (32).

2. Water treatment installation set forth in claim 1,
characterised in that said panel (33) extends

substantially horizontally.

3. Water treatment installation set forth in claim 1,
characterised in that said panel (33) extends

substantially vertically.

4. Water treatment installation according to any of

claims 1 to 3, characterised in that a plate forming a
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(711), extends between said panel (33) and said nozzle

(40, 91, 92). 5 5. Treatnent installation set forth
inclaim4, characterised in that said first holes

(711) of said plate (71) extdnd in the extension of

solid parts of said panel (33). 10 6. Water treatnent

spbash | ddaord set71f)or shbbtastabl , pLherBel erdsedaiB  panel
g t said plate form ng a splash board (71% has
@ @bndaﬁ | &F (Th2FhwFitchl @kt en@nen RS ot ehdPorfirsit holes

§¢iﬁ Peé£9é§8508§t§§éﬂ)sgadsﬁbgeﬁag@ (%ﬁki ég&ivnozzle (40,

Water treatnent i1nstallation according to any
21ai9) 1 to 6, characterised in that each of said
spray nozzles is placed substantially in the axis of
one of said perforations (331) of said panel (33). 20

8. W er treadmeit iNséedl pdt Don acsor di Agrt® ay Of1aim 4,
claims 1 to 7, characterised in that it conprises a

$¢%%@Ct?ﬂﬂﬁe%nﬁnatgééoﬁélé4f1¥8@|@Pﬂﬁ@utW&ilﬁﬂﬁmﬁaadﬁplate
PRI cREERGULKS RUMALAL [A3RPCLL VELY; 8CERLILNG £ 01N Loy

di fferent d str utlon ow rate vafues

t32at nent installatlon set forth in claimS8,
characterised in that said nozzle (40, 91, 92) is
connected to said first (41) and second (41')

di st rg butd o é@b@@&@@fk§ns%gllwéﬁgﬁ Leeald®t in claim 5,
installation set forth in claim8, characterised in

rracierbifdti das that easid wolate d fompizidesa (8pLag2) board
@ﬂﬁ 'ﬁaéhggcgﬁﬁdh%ﬁééle?ﬁ&gl’ggicﬁeggggnd in the extension

of said perforations (331) of said panel (33).

7. Water treatment installation according to any of
claims 1 to 6, characterised in that each of said spray
nozzles is placed substantially in the axis of one of said

perforations (331) of said panel (33).

8. Water treatment installation according to any of
claims 1 to 7, characterised in that it comprises a first
(41) and a second (41') distribution network of said
pressurised water respectively according to two different

distribution flow rate wvalues.

9. Water treatment installation set forth in claim 8,
characterised in that said nozzle (40, 91, 92) is
connected to said first (41) and second (41') distribution

networks.

10. Water treatment installation set forth in claim 8,
characterised in that it comprises at least two said

nozzles (91, 92) and in that said nozzles (91,92) belong
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34 to two categories of nozzles, a first category of
nozzl es being connected to said first network (41)

and a second category of nozzles being connected to

said second network (41'). 5411. Water treatnent
installation according to any of clains 1 to 10,

thataot epitegdriiest ket s@tdlaewzziefiyst4@atedbryO92)f nozzles
i ncl ude two %erforated pl ées arrang ed across fr

BRIAnGOREPCEES 150 Vatlr s mBREVPRSt aldidti oRd @ second
8585 8EPIotonany 18k b%h%?w%o%n%%t%%atﬁha&ﬁﬁieééééﬁb'ﬁetwork

that "sald nozzles (40, 9 92) have a | ower divergent
6btllne. 15 13. Water treatnent installation set forth
inclaim 12, characterised in that said divergent
outline is flat and forns an angle y with the

vertithl Wetweenrr@aaf@dn0.irddkaMbiteion reatseaing to any of
|nstallat|on set forth in claim 20 12, characteri sed

¢Hetmat Lsard v erRpinclouiFoR 18 chpfedaldgiongiefs) (40,
41 sabapnt nbaghel Lab %ﬁ%&%@&%ﬂa%e%nyaﬁa@@d Fedodd from

4, characterised inthat the upper part of ~ sa
Q@@)asep@¢at|ng said mxing zone (32) fromsaid 25
flotation zone (35) has a portion inclined (341)
according to an angle a in the direction of said

flotatz onwzeae 32htmehl. Mééﬁllé@mxﬂeabcbﬁamgl ald Gthy of
set forth in claim 15, characterised in that t

Ghpimes ot Eai él1anghéract§rl§@dbétrmééwtmﬁlahdlqzr5leq7 (40, 91,
%} eﬁa\rr oﬂgi‘g r ﬁ%é‘HgéﬁtOB agegrding to any of

ai s characterised In that said wall (34)

13. Water treatment installation set forth in claim

12, characterised in that said divergent outline is flat

and forms an angle y with the vertical between 0° and 20°

14. Water treatment installation set forth in claim

12, characterised in that said divergent outline is curved.

15. Water treatment installation according to any of
claims 1 to 14, characterised in that the upper part of
said wall (34) separating said mixing zone (32) from said

flotation zone (35) has a portion inclined (341) according

to an angle o in the direction of said flotation zone (35).

16. Water treatment installation set forth in claim

15, characterised in that the wvalue of said angle a 1is

between 120° and 175°

17. Water treatment installation according to any of

claims 1 to 16, characterised in that said wall (34)
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separating said m xing zone (32) fromsaid flotation

zone (35) has an upper portion curved (342) in the
direction of said flotation zone (35). 5 18. Water
treatnent installation set féth in claim 17,
characterised in that said curved portion (342) has a
seplaust beg weendOnli xdmdr 1zaret r €3219f rvdit s iy edtatsition zone

installation accordi ng.to any of 0 .cl ai t

Lha} akear PECHBRREL RRE daRd TSR | G Dord (i) TLiSet ion of
ascompdatesold pbysalssy. of partitions (39) extending
substantially vertically above said take-up zone (36).

20. Water treatnent installation set forth in claim

15 19 8Ch% a erﬂ égkﬂ h@k gth@§EnOQ§ﬁpf 8?£ .JJI claim
% 9) % as é%l

part| i ons east “one upper part |nc d

1931¢ha@eotdmmgedtdnanjaﬂgl@aEHOCuﬁuede@o¢393h has a

Water treatnent installation set forth in clain1 20

5pdieRaPatYePRsRdli APEhat™ehF8- angl e R has a val ue

between 120 and 240. 22. Water treatnent installation

according to any of «clains 19 to 21, characterised in

t hat %2 dWpaeri tﬁrmn(em) ipstablat bothepghordengedy 30y of
and. 300 1C nt| tres. e e nt t io
c%mﬁlng to]gﬁy oot e %?ﬁ%éi% %o %%n%cﬁng§t€i+€éxf£h zone

(B8} §abdmmaﬂhtéboaspﬂ%&blﬂﬂyédﬁ(pﬁﬂtithdﬂ§ ap®)t hextending

in the vicinity of said wall (34) 30 separating said

PRFRANEORELY 305 ELGRT $%i @PPY Bt ABLBnt2KREUP(38Re 88°) -

24. Water treatnent installation according to any of

clains 19 to 23, characterised in that said partitions

(39) 2@r eWs¢par atechiiyent dissandéabéoneerr20fanth30m claim

tre .5 25., Water trea installation
ggcoFgEESCESréﬁﬁéoﬁﬁw%hat ag Eeas one oé sald partitions
(39) has at least one upper part inclined (931) according

to an angle P or curved (392).

21. Water treatment installation set forth in claim

20, characterised in that said angle P has a value between

120° and 240°.

22. Water treatment installation according to any of
claims 19 to 21, characterised in that said partitions (39)

have a height between 30 and 300 centimetres.

23. Water treatment installation according to any of
claims 19 to 22, characterised in that said partitions (39)
are closer to one another in the vicinity of said wall (34)
separating said mixing zone (32) from said flotation zone

(35) .
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claims 1 to 24, characterised in that said take-up

zone accommodates neans for taking up clarified water

(36) connected to nmeans of coIIectlng clarified

water. 10 26. Water treatnent39nstallation according

to any of clains 1 to 25, characterised in that it
conpr?éesWaEams'tﬁaatmmmddubmmgaXMaﬁisaidepeg$ugi§eﬂ any of

ter Wat er treat | aII t.ion set forth

SFafhe T8 58 2oharberatiasd I b ASH o ThdreTbftbns (39)
aredyephgatéd) byake ﬁ@t@@ﬁ@%é&ve&ﬁi hoeans 300 taktD@etres.
up clarified water (36) and to a source of air

production (44). 28. Water treatnent installation

aCCOFQ%HQWEQSQH&fgatﬁ§h§|fﬁ?@aﬂlgglgg agggﬁgﬁbgrg§“gny of

in tha ri'ses neans Oor scraping a
disphacdad acrads felomrddesnpped iparthaf said take—up zone

flotati n zone 9. Water treatnent netho
2FoPEPPEATES 25T m% ¥ i AFITE ¢ FR a&aﬁ&.e&s%‘ﬁer (36)

&Bﬁﬁébﬁéagtéhﬁeﬁﬁgeéf bBl§8ctBﬁ&aEEQEhQEeéCQQEang to
any of claims 1 to 28, inadmtting into said

m Xi ng zone (32) an ascendlng current of said water

to beZ%re%tﬁg qy%%&%éﬁ%chngg%éfgéigg %%ggkdg§8)To'gky of

a curfént of Said préssurised

Sahtmspriayc$023| e redterAbePD2)n i ﬂhaSUOh: acomyriges means
formair bubbles able to bring particles in

§9§p@ﬁ§ﬂ8ﬁlpﬁ $§47Y RaterPrespETEPedt ¥ateEwar ds t he

surface of said mxing zone (32). 37 30. Water

treatnment nmethod by flotation set forth in claim29,
chara&?erM@@@rintrﬁatmsatdi@@tﬁéﬁﬁtdbnsa$@t forth ill claim

EPearHANe T moirby TF1 TS ofb48t A FAZ dgdiagie (42

ghar achekicsed iHb tdatd SakdnsUurbentt 081 rsaiwhb clarified water

(36) and to a source of air production (44).

28. Water treatment installation according to any of
claims 1 to 27, characterised in that it comprises means
for scraping able to be displaced across from the upper

part of said flotation zone (35).

29. Water treatment method by flotation,
characterised in that it consists in transiting the water
in an installation according to any of claims 1 to 28, and
in admitting into said mixing =zone (32) an ascending
current of said water to be treated through said
perforated panel (33), and a current of said pressurised
water by means of said spray nozzle(s) (40, 91, 92) in
such a way to form air bubbles able to bring particles in
suspension in said water to be treated towards the surface

of said mixing zone (32).
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pressurised water is initially descending. 32. Water
treatnment nethod by flotation set forth in 10 claim

29, characterised in that said current of said

pressurised water is initiall3/ horizontal. 33. Water
treatnment nethod by flotation, according to any of
clain%029Wa©632tnﬁaﬂmanuumsﬂnbdnthéﬂotatéonpﬁaﬁxiorth in

15 a st of .choosin of s d values of said .
GPATPS T oI TRCT L ST o) o PPk oiickd CHargRe of said
Qﬁégédtﬂgeaowéhérfh@mhniﬂing§ satdnwahgr to be

treated and/or or the quality of said water to be

treated. 20 34. Water treatnEnt nmet hod by flotation
accor?%pgwggera@&é% ﬂ'ﬁ%é%%&ob Sfég@gEﬁghe@é%ﬁkéfkh in

t hat consists 1n 1nplenenting means f
smaaming9so eﬁarabtenﬁmwsd airt sitdeatof ssdidd kuatrehitonof said

zone (3o) said particles 99 rated.to said air
BippPeELlSE wat r is initia escending.

32. Water treatment method by flotation set forth in
claim 29, characterised in that said current of said

pressurised water is initially horizontal.

33. Water treatment method by flotation, according to
any of claims 29 to 32, characterised in that it comprises
a step of choosing one of said values of said distribution
flow rate of said pressurised water according to the flow
rate of said water to be treated and/or or the quality of

said water to be treated.

34. Water treatment method by flotation according to
any of claims 29 to 33, characterised in that it consists
in implementing said means for scraping so as to remove
outside of said flotation =zone (35) said particles

agglomerated to said air bubbles.



