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METHOD AND PLANT FOR PROCESSI NG WATER BY BALLASTED

FLOCCULATI ON AND DEPCSI TION This invention relates to
the field of water treatnment. Water treatnent,
primarily the potabilisation of. water and the
treatment of urban or industridl 5 wastewater to be
depol luted, frequently uses a process consisting of
coagulating the water filled with inpurities to be
treated with a coagulant often constituted by a
trivalent nmetal salt, flocculating the coagul ated
water with a floccul ating reagent usually 10
constituted by an organic polynmer, and settling the
floc formed in a settling tank, the sludge being
partially extracted fromthe bottom portion of the
settling tank, and the treated water being extracted
fromthe top portion of the settling tank. 15 Such a
techni que nakes it possible to renove the dissolved
or suspended colloidal inpurities constituted by
organic matter, mcropollutants and m croorgani sns,
in particular, fromthe treated water. The invention
nore specifically relates to 20 technol ogy referred
to as flocculation-settling with 2 ballasted floc,
whi ch inplenents a ballast constituted by a fine and
dense gEaRshaANARPEAN® FOHCPRABEELENESRAGER BEM BALLASTED
exanpl &, —Tnjected Tnto the ffoccuratiom Zone, in
order to increase RUSCHETSN BY HNRMDBRQS&EIQ% servi ng
5 as a flocculation initiator, and also to increase,

by increasing the density, the rate of settling of
the flogHier medventiog t Relbkegcukat i ohephfiseldawhoth water
makes

treatment.
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Water treatment, primarily the potabilisation of
water and the treatment of urban or industrial
wastewater to be depclluted, fregquently uses a process
consisting of «c¢oagulating the water filled with
impurities to be treated with a coagulant often
constituted by a trivalent metal salt, flocculating the
coagulated water with a flocculating reagent usually
constituted by an organic polymer, and settling the
floc formed in a settling tank, the sludge being
partially extracted from the bottom portion of the
settling tank, and the treated water being‘extracted
from the top portion of the settling tank.

Such a technique makes it possible to remove the
digsolved or suspended colloidal impurities constituted
by organic matter, micropellutants and microorganisms,
in particular, from the treated water.

The invention more specifically —relates to

technology referred to as flocculation-settling with




it possible to reduce the size of the structures. In
practice, the coagul ated water is placed in 10

contact in a reactor with a floccul ati ng reagent, such

as a polynmer, and a ball ast, an cl osely m xed

therewith by agitation neans. e tinme of contact

between the water with the floccul ant and the ball ast

nmust be sufficient to allow for the formati on and 15
increase in size of the floc constituted by the
aggmaﬂﬁagtédmmﬁétjeﬁhbyhn&ap&embnt@edIhnllé@mtconstituted
aroynd the baIIast M crosand, with a, nean dj anet

of ¥t e Tf GHR SRS QI AblF PR RS, S4nl agufaFF‘y;osand
80 andl- 30Q3mgem Cerf@é@éc? ihgot rt‘hé)akh.@ééuﬂ!ﬁﬁﬁoﬂoséone, in

often for reasons of availability and cost.
bMIQ%ﬂQxi¢¢ocn0ra§$©ntbetﬁpﬁﬁ§lQﬁﬂﬁkﬁ%g@OTQatlon serving

escri bed_in tlcular the foll atents

Sar it Spftreanial PR AL iARer it SReh” 5 inoiease, by
SeptiatdiedasiO8; thepad&rdiwppl iceat | oot ERA- 294028ing of the
publ i shed on 3 Novenber 1995. In this technol ogy,  the

bal 1T22¢< i Eoxmed| Ayringpihgt £1csmlatdaq ﬁ&é%«tv%h?%dmakes

from e, seiddd NG, AdsStd UShres 50 35 {he bex £apables of
G i

bei ng recircul ation neans, in the
process. I DPueichgcehe theycddar&gg;laa:mwatpm‘rti@npdfaced in

he bal | ast oes with the sI e. herefore

hocdl gt SRt FBARERT YLCH Goi ST AT TreermEy such
to LPMPLNSgEeyhEE, thﬁnHOS% ofpaldAst . &ndt &¢Bosely mixed
i nportant to control the loss of ballast wth the

s| udgeerewidilerb¥ o agitiahian t MeamfountThspesime of contact
between the water with the flocculant and the ballast

must be sufficient to allow for the formation and
15 increase in size of the floc constituted by the
aggregated impurities by means of the flocculant around
the ballast.
Microsand, with a mean diameter of between around
20 and 400 micrometers, and wusually 80 and 300
20 micrometers, is the ballast used most often for reasons
of availability and cost.
The ballasted flocculation-settling techneclogy is
described in particular in the following patents:
- patent application FR-A-2627704, published on 1
25 September 1989;
- patent application FR-A-2719234, published on 3
November 1995.
In this technology, the ballast is usually
separate from the sludge extracted from the settling
30 structure so as to be capable of being recycled, by

recirculation means, in the process.



on new ballast. In addition, excessive recirculation

can cause a deterioration in the quality of the sludge
extracted, i.e. it can result in excessively-diluted

10 extracted sl udge, correspondgng to "water | osses".

To m nimse these | osses, the separation of the

bal l ast fromthe sludge in order to recycle said

ballast in the process is generally perforned by

hydr ocycl one separation of the sludge/ballast m xture.

15 Howeveéryrinwe rblsks refcymidmgryclaonemadllf upotrtdprn of the

i ncrease rapidly beyond a gjven soljds content in the
T MR T B RSP NER | by sor AREFEorS heGessary
Finald y, pakgBidficaant, bajhpséc| opees nByliake plidtRnded to
when the underfl ow of the hydrocycl one is cl ogged, and

20 trmpnnsatst folerntRpekosh obdrdl baBtin an attenpt to

Ropl i cat in 9B AT BRofenfior BRES Jofd! Shpgpatiast

sugoesils phapsextyactimgrder ntat niaiafisesltidgeaammiht spent

bal | ast frog%tﬁgabotton1pqé jon of the 25_sett|ing ,

t aniPandeFolR3 et - t JHar? éﬂ’_f:'a?%d SHTESSI G afgcirculation
M Xidih Z04\se €Xt HAEEFRErhBeoRl XhUi@OlqusslUdgeAnghe s1udge
bal | ast present in said internmediate mxing"  zone and,
subjestitanted, t 6.8 .stEp CRNs| ¥eigel balirasexceepavalyofdiluted

y hydrocvcl one separation, and.30 recifc i .
1Y ML IALRERE. Ao Hecilitaclly | €8 a8t Doedeq:

recircul atd ofindmikewedaise t heskapl, erstid abeparatibhi f the
technique quickly leads to a deterioration in the ,
qual§adlasit t Heon r &dted Sdddge iR | PTESTdesPr abPEYFSE Said

TSB! e OgReRR!| 28 Lohbtalp| Sobrfitned oy
r ecygtdmepydiondeseparation of the sludge/ballast mixture.
15 However, the risks of hydrocyclone malfunction
increase rapidly beyond a given scolids content in the

underflow (often around 40 % solid by volume).

Finally, significant ballast losses may take place
when the underflow of the hydrocyclone is clogged, and

20 the ballast then goes in overflow.

In an attempt to solve these problems, the prior
art, namely patent application WO-A-03053862, published
on 3 July 2003, suggests pump extracting the mixture of
sludge and ballast from the bottom portion of the

25 settling tank and routing it to an agitated
intermediate mixing zone, extracting the mixture of
sludge and ballast present in said intermediate mixing
zone and subjecting it to a step of sludge/ballast
separation by hydrocyclone separation, and

30 recirculating a portion of the sludge by adjusting the

rate of said recirculation.




floccul ation zone, of the cleanest possible ballast.

I ndeed, the influx of additional solids tends to

pollute the quality of the treated water. In any case,

this process described in WO A-, 10 03053862, as wel |

as those described in FRA-2627704 and FR-A-2719234

do not nake it possible to optim se the anounts of

ball ast to be inplenmented according to the | oad of

material to be flocculated fromthe water to be

treat ed. Howesreapt i nilsat i imp e gk aeken | toposshbse tdbhnique
sinultaneouslg to: perfarmthe flqcculatiqn of

i TR 3 FenByERteRIRTAFIE™ HE Bale ffality of the

| oss@seatd@dipeat ey pateri & 0888srale 0Pt aifiplement the step
hi gh-quality treated water, w thout considerably

i ncrfb‘ésislﬁg)atrlaéti@mrgrf nebdedbaibast hearfdr g ogloflge under
Ll oc. 4k Jand he feghigylation ofy sl ugge, Thge  in  cne
v e’ a 0%

objecc?lveo his™Tn ion"Ts to provid

techHlispulskidly zbneosseébl ehied0 Appana@st Podsdkaehi baklast.
such_an optimsation. This objective is_achieved bg
the § i ortRSvhi ERELWE| s 1Rt PPRREssSPHpds tends to

tregldng,patigle Fdld AW 4 H 115k SSPLYEL QfaSeispended
col I"'oidal inpurities, iTn a 30 treatnent plant,

i ncl udi ngtst ey coesiest | tfpisf | pFocesst adesagibed ain WO-A-
Bondb A oy 28 S s rE o ot B P A s P h-2627708
mat efridl FRbAt 27 $92B2adernbhamanet eit pbdsablkeass 6p€imise
5 flocculating reagent so as to enable the floc
the amounts of ballast to be implemented according to
the load of material to be flocculated from the water
to be treated. This optimisation would make it possible
15 simultaneously to:
perform the flocculation of impurities to be
removed,
minimise the ballast losses,
reduce the water losses,
20 obtain high-quality treated water,
without considerably increasing the energy needed
for the formation of floc and for the recirculation of
sludge.
The objective of this invention is to provide a
25 technique making it possible to approach or to achieve
such an optimisation.
This objective is achieved by the invention, which
relates to a process for treating water filled with

dissclved or suspended collcidal impurities, in a

30 treatment plant, including steps consisting of:



to form - introducing the m xture of water and floc
thus fornmed into a settling zone; - separating the
water treated in the top 10 portion of said settling
zone froma sludge and ballast_m xture in the bottom
portion of said settling zone and routing it to an
agitated internediate m xing zone; - extracting the
m xture of sludge and ballast 15 present in said
internmedi ate m xing zone and subject it to a step of

sl udge/ bal | astcorgepariaig on fiy hydr pryetonet separ sbhen, said
- recycling the underf| ow of the hydrocyclone
separ ati on $BEBTi n i 4eRFbcOTCatPRhL 3B hecopgtituted by at

extracting i‘eﬁ@&“ Oin%!ﬂ?uﬁhéd ESULELY m&EQﬁg*ﬂe that is
overflow of the hydrocyclone separation step an
recircul ati hgavherot hthanpar wabérsai dasudgeti n $eadt  one

B2 Chat i1 PhBFOHGSE 1Ry 2HARE o 6P Alngtof chable” The floc

conti nuousl yonmeasuti Nng at | east one paraneter
representing the concentration of inpurities in the
wat er before igrtngiieing effher smegkurel cetulwatiesh and floc

zone; 30 - @hﬁgeg9%ﬁ§aigb%ggao eg§hgggt%g€%§sults of

sai d nmeasur énent p or med "soas -t

continuously defigediiey anmunt wicdal | epéatdat ineegie top
to be inplenented to obtain treated water of a

1Bredet er ni nBATELENI PF. S8dch & Yilddes Fanfkelren a sludge and
possi bl e tobéﬂ?&%ta%dgm%re in the bottom portion of said

settling zone and routing it to an agitated
intermediate mixing zone;
- extracting the mixture of sludge and ballast

15 present in said intermediate mixing zone and
subject it to a step of sludge/ballast
separation by hydrocyclone separation,

- recycling the underflow of the hydrocyclone
separation step in said flocculation zone;

20 - extracting a portion of the sludge coming
from the overflow of the hydrocyclone
separation step and recirculating the other
part of said sludge in said agitated
intermediate mixing zone;

25 characterised in that it includes:

- a step consisting of continuously measuring
at least one parameter representing the
concentration of impurities in the water before
or when it enters said flocculation zone;

30 - a step consisting of using the results of

said measurement thus performed so as to




5 tinme, the anbunt of ballast needed according to the

pol lutant load to obtain the flocculation of the

entire pollutant |oad while mnimsing the | osses of
bal | ast. The process according to the invention

preferably includes: 10 - a step consisting of

conti nuously neasuring the ballast concentration in

the m xture extracted fromsaid settling zone or in

the mxture present in said flocculation zone; - a

st ep consi stongiofiodstiycdeduckr dathe hamoust cofit ibaildigst that

measurenent of _the concentration of = m xtur.e extracted
from said é%??@?nﬁozgﬁe}mpﬁngHﬁéaﬂﬁqzé%ﬁﬁ%Qﬁtfﬁﬁ Hdwater

actual Iy prggegtpl8getaidinbanguaiifystep consisting

of refilling the 20 flocculation zone with ball ast

when sai #udbrkepregaessnmgkesalitaspoagipbe | fopl@ssht at any
LN [ dp t ] qwe thﬁﬁ e rE n ;

%hretéﬁ{o d. Lﬁgcoa{rngoll%g t%fan ad@aan ag‘%ﬁs‘?@m %gcrz%ra?ﬁl : to the
sai polZutsirep lniditsd igigraoin rigie | floget et fdowccfil Bhé oentire

zone with ballast when saj d anmount of ball ast
act PRYYIEANs Rad whisks qigigmsing | ieri@986e PE ballast.

predet er @H@edﬁaf&é@%éc&diﬁgr for med attwrmti sl %ﬁ‘eferably
The process al so advant ageously includes a step 0
consirstliudesf using the results of said neasurenent of

said at | east one paraneter r.epresenting.the 7 .
foncentration aostgrBuﬂqqsééqlﬁP‘-’t h%g\A/é:tO q;l?émé“ssjﬁfl s§egpHr g

deduce the gppuntpPfiSai d EbaeenkabitAgnr eagent dHeat mixture
needs to be dispensed into the flocculation zone in
extracted from said settling =zone or in the
mixture present in said flocculation zone;
- a step consisting of deducing, from the
15 continuous measurement of the concentration of
mixture extracted from said settling 2zone, the

concentration of ballast actually present in

said plant;
- a step consisting of refilling the
20 flocculation =zone with ballast when said

concentration of ballast actually present in
said plant is lower than a predetermined
threshold.
According to an advantageous alternative, said
25 step consisting of refilling the flocculation zone with
ballast when said amount of ballast actually present in
said plant is lower than a predetermined threshold is
performed automatically.
The process also advantagecusly includes a step
30 consisting of using the results of said measurement of

said at least one parameter representing the




order to obtain treated water having said

predetermned 5 quality. According to an alternative,

the process also includes a prelimnary step

consi sting of continuously injgecting into said water,
before it enters the flocculation zone, at |east one
coagul ating reagent 10 according to a predeterm ned

anount, and, as the case may be, at |east one reagent
intended to adjust its pH according to a

pr edetrerarited iammouwt . idpasisiep dh thej eatiemy schess also to

coaqul ating, reagent and adjusting.the pH,is ver

gen&SAYSF nE%Essad??Hntr—lo\ﬁ%ve??lilh Tock altsnb%cﬁgfyigﬁglt that
casggddys WRbChhd t gl gpBAkeabSOAtY ke eSE&AELBALidA zone in
particular when the water to be treated contains very

| i t tduslenr ganiabtrin drressd yrerdiaringprateneregetpenined
oncent.r, tion of inpurities in the water used to
'npf%heﬁti?he proposed 20 process is preferably the

concent r aidc@rdifg oftd hansoacaklradtioeer atheSSproneshe also
water, with the so-called "overall SS" concentratijon

v Al 0
bei AGiAIdaR A | REShI ML BRFKg SRRt EREIGIN%IFE oFORbRRUCUS LY

of t'*%fﬁé‘&!:i!rﬂ%’\'i NgLPSr aBRE QN Swatekhe ¢RIFCRRLr ald Orehters the
sald'mater 0 25 suspended solids, - the .
conddmacatiagriam gang ,watbr bfastr gms ccpagidatingt heeagent

SBOTSERARARY, 80, ) SR St U U B, e cae
vat efay &e,; s8I Uepitdeher Feageén2Miwtlerfe GRYWAIUSNY its pH
rea%ﬁﬂéﬁrding to a predetermined amount. This step of

injecting the coagulating reagent and adjusting the pH
is very generally necessary. However, there are

15 occasional cases in which it 1s not absolutely

essential, in particular when the water to be treated
contains very little organic matter.

Said parameter representing the concentration of
impurities in the water used to implement the proposed

20 process is preferably the concentration (X) of the so-

called “overall 88" in the water, with the so-called
“overall SS” concentration being calculating by taking
into account all or some of the following parameters:

- the concentration in said water of

25 suspended solids,

- the concentration in said water of
organic matter,

- the concentration of microorganisms in
the raw water,

30 - the concentration of micropollutants iﬁ

the raw water,



- said predeterm ned anmount of reagent intended to
adjust the pH 5 According to an alternative of the
process disclosed, the anount of ballast that needs
to be suspended in the flocculgation tank in order to
obtain treated water of said predetermned quality is
determ ned on the basis of the concentration Y of 10
bal | ast necessary for said so-called "overall SS"
concentration X cal cul ated according to the fornula I
Y = aXb + ¢ (in whisaeida predestereemdd Amncht]l ,ob ¢sagulating
between 0.3 and 1 and c is between 0 and 2) and on the
basi s of thESaPPRbxi mate vol ume of water present in

15 said plant. Ihesf&ri@ceﬁzé:e@%ﬁ%e@ el HIAMY of reagent
i

includes a step also co sting of continuously

adj usti ng thetendedt tof adgast £hecpHl ati ng reagent

i spensed into . said _flocculatjon zone accordi to
gaid conggmﬁ%QHQ%lo?ozoaﬁaH (eIt FreedSTtt o B PYocess

I mplanRntakd N eder aheuabt abp B4 ERASE Wi Glkedls to be
predeternined gquality. Said step consisting of

ext rataRafiatheli kher £lsccuiatden arrPbal Pagirderork@ hebtain
bot .oy RO | ogia? rSai g ;%%gld' NG, FOIE SAf1 1 lt;/'agla'ltity is

to an internedraté mXin zone 1S prefera
per fagtethitsidig cat  Lhast bastsenof eshe scoewen$Sueltiazm Y of

endl ess screw enabl es nuch nore, regul ar outipg _of .
1Phe Babddfte JFEGIRRY andPhal $3& c%%ﬁ@li?aomn%ﬁ%rall S8

bot tRRMUtFLNH kheasetibing habkrbengh®o the formula I:
i nternmedi ate zone, which the use of a sinple pipeline

30 W th @Xpump ewulid rwhich| swis bageesdi Aig4 ark 1, b is
SS \éganegtg%ge?rgf(l) ﬁigt%;rrl& g%} éggi %gﬁspﬁa%%%%nalosoaﬂ&]%)u%d %n the

basis of the approximate volume of water present in
15 said plant.

The process proposed preferably includes a step
also consisting of continuously adjusting the amount of
said flocculating reagent dispensed into said
flocculation zone according to said concentration of

20 ballast that needs to be implemented in order to obtain
treated water of a predetermined quality.

Said step consisting of extracting the mixture of
sludge and ballaét from the bottom portion of said
settling zone and routing it to an intermediate mixing

25 zone is preferably performed using at least one endless
screw. Such an endless screw enables much more regular
routing of the mixture of sludge and ballast coming
from the bottom portion of the settling tank to the

intermediate zone, which the use of a simple pipeline

30 with a pump would not allow.




the flow rate of the sludge comng fromthe overfl ow

of the hydrocycl one separation step, recirculated to

said 5 internediate m xing zone so as to maintain a
predeterm ned | evel of sludge d ballast in said
intermedi ate m xing zone. In such a case, the process

al so preferably includes a step consisting of storing

the sludge comng 10 fromthe overflow of the

hydrocycl one separation step in a tank having an

over f | owNIEdITRAS Wd NGard headesrttagedus| uaDeeamaltive, the
ball ast m xture present_in the intermediate mxing._, ,
2on@TOGRET 89 dgdiudasist SHRP SPREAFHIREINICS ng%:lustlng

sai ¢ dterdipdigle I8 XK gg{%%ﬂ%tﬁﬁotﬂeﬁﬁé‘r%erflow of

value 1s lower than a pred hreshol d. ‘
Accditi ryydocy plefier segagspiéch stephe negdinviguwded to said

i scl gsed, said step_of hydrocycl gne separatjon_qf,
gl ud'd'gefﬁ[be%ffqeast "% {dr e %%‘?‘r%’{ng S’f"rom‘-’lgai cget f“%lﬁ%lg&n 2
20 zonmidtemeniar meva) | mH esRkigey aad npatlken oin said

additional liquid tangentially to said sludge. Said
addiifiteratediahs dislihjEded in an anount

correspongj ng;.f8, 5 § 0 % b%’l?é/ugl > a%%é‘%d yphcablyrerably

to 20 % of the vol ure of the al T ast
m xtivrel uddss iants ot ceohs s t heg hyllrotyci opetsepatadgencoming

1FocEHE THS oBVFS LV ke bl RACEYFA CPf Bebaration step

hydrigey£! ©fex URERLALOWNn e%eeiFlio Ipidd eaésiiEngatigeelevel
of inpurities surrounding it when it enters the 30
hydrdcycEdndgael0 amgcorfildgato amigkugenatP¥RSeftthdn the

Pgogi“?ﬁiseﬁ?es :H..ipeedmijﬁfﬁg %to%%,coi}?ci Si‘éf@aginﬁogttacfé.afyc some

of said tank into said intermediate mixing zone when

15 the measured value 1is lower than a predetermined
threshold.

According to a preferred aspect of the technique
disclosed, said step of hydrocyclone separation of the
sludge and ballast mixture coming from said settling

20 =zone is performed by implementing an injection of
additional liguid tangentially to said sludge.

Said additional liquid is injected in an amount
corresponding to 5 to 100 % by volume, and typically 5
to 20 % of the volume of the sludge and ballast mixture

25 introduced in the hydrocyclone separation step.

The use of such an additional 1liquid makes it
possible to cbtain a ¢leaner ballast in the
hydrocyclone underflow, essentially free of the gangue
of impurities surrounding it when it enters the

30 hydrocyclone.



floccul ation zone, said water, at |east one ball ast
constituted by at |east one insol uble granul ar

material 5 heavier than water, and at | east one
flocculating reagent in order_to allowfloc to form

i ncludes: - a step consisting 5 defining, in the

floccul ation zone, by neans of a fully imersed

fl ow guide structure, an internal zone in which, 10 by
agitation, a turbulent axial flowis created of the

m xture Gfcddrelisaf ertdo b treterhaties bafl astheandprocess
the flocculant in an axial direction of said

f1 oGRSt r uShiFle, SEoR SOHF E%tPﬁgQﬂnﬁﬁﬁEiﬂgngln a

sai 1 R f1AGUH abbag , F eageat Rk JRangt of 1 daddbald i6allast
distribution device in said axial flow, a step

conglagtstnig-wifedlitgt rdthukdarst tdns imm\lubbey geamelaf waterial
tatic devic 0Si_n the rootatio sajd_fl
Léheav t%ﬁngo 2e.j\ra.t T et a&d t%§: ggt J:Ig P%ggglatlng

nge om#gw
st r lmiagemt -1r8 StdY CoNsd SIdWof Dic ald ofdig, Shacludes:
mxture to circulate in a peripheral zone surrounding

said flow guisde stemct goasiskiag oﬁﬂ63|@@fénﬁéat|oﬂll the
up to the 'E#Slécaiaé%ﬂ hgrn%b, ﬁ%‘&% Ryelar Setﬂf%sirﬁrﬂersed

consi sting of novin m Xt U
zone. The USEo@tgagdeastﬁncuaaes pmovirted-rial tzwne in which,
internal zone defined by the flo ui de stru ture

1911 ows for Q¥ PALEAEEORY xfultdTHH Rt iadst Jﬁ‘f hl% hgreated

30 floccul agt and thgsuEPeeghsolhdenvel ¥Rd dFedted, the
good formation of floc in the peripheral zone. The

partition 1Raldasthe Fndccihet i ohleenelanto ah an  axial
| nt er nal ZOHErégglgn of said flow-guide structure,
- a step consisting of injecting said
15 flocculating reagent by means of a hydraulic
distribution device in said axial flow,
- a step consisting of distributing this flow,
by means of a static device opposing the
rotation of said flow and arranged at the
20 outlet of this flow-guide structure;
- a step consisting of allowing said mixture to
circulate in a peripheral zone surrounding said
flow-guide structure, in an opposite direction
up to the inlet of said internal zone; and
25 - a step consisting of moving said mixture to
said settling zone.

The wuse of agitation means provided in the
internal =zone defined by the flow-guide structure
allows for an intense mixture of the ballast with the

30 flocculant and the suspended solid involved in a good

formation of floc in the peripheral zone. The partition




peri pheral zone nmakes it possible to prevent the

mechani cal destruction of this floc by the agitation

means fromwhich the floc is protected by the flow 5

gui de structure. The process paﬁferably i ncludes a

step consisting of converting the flow | eaving said
flowguide structure into an axial flow by neans of a

f low distributing static device. This device can be
separate 10 fromthe fl ow gui de structure, for exanple

at t adheth¢ o flokeuvlasdonf Zdree f intoulsat | omteomel zone and a
However, the flow distributing stati evice w |

|
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provide 15 a contact tinme between the water to be
t r edtegs t fsomf Wil atheg flesyeh® MrPuEatashl bastthen flow-

ai .Q*oc ' zone, fromone to several m nutes.
ai gﬂblaﬁ asﬁi%'?gsdugl%ei‘ erably m crosand with a nean

di amet er e hetdeens appandraBlandnéQUdeisc roneteyy sSco2fisting
According to an,alternative_of the process, a

gr aififl ar CRBYEFFAR9wI tHdsERFF ont BT t i §81%uchlag-guide

act iMe-fanpQn ReMder gnor aRidiant] &% By ehictingM UF i 8N f1low-
or nol ecul e exchange properties, such'as a resin, is
i nt riiciesidutriing teta 1o cian e orThbhedeyicpstarape ofeparate

5 the flocculation zone _so as . tg aldow f
10 e cbRpacruf RRe B Bl st sriimfie (gcacned to
wat efhd Oodee bEealed. f Iddculet bsm akoray, Hoever, the flow-
appropriate, constitute _said ballast or a second ,
bal IHSEr FNtARg sttt fgdsyépeoiitie Ricd&Iad L% be provided

Prefaradly the | 4Bl A e B5E 1k SEEPucthire.
The process described makes it possible to provide

15 a contact time between the water to be treated, the
flocculating reagent and the ballast in said
flocculation zone, from one to several minutes.

Said ballast is preferably microsand with a mean
diameter of between arocund 20 and 400 micrometers.

20 According to an alternative of the process, a
granular material with adsorption properties, such as
active carbon powder, or a granular material with ion
or molecule exchange properties, such as a resin, is
introduced intoc the flocculation zone or upstream of

25 the flocculation zone so as to allow for a sufficient
contact time of said material with the water to be
treated.

This material may, where appropriate, constitute
gsaid ballast or a second ballast.

30 The settling step of the process is preferably a

lamellar settling step.




The invention also relates to any plant for
i npl ementi ng such a process, including: - at |east one
flocculation tank provided with at |east one
agitator; 5 - a pipeline supplgbng water to be treated

in said floccul ation tank settling tank provided
wth an outlet for the treated water in the bottom

part; - a pipeline connecting the bottom portion of

10 the settling tank to an internediate tank provided
with at Meest ievemdidrat @lso aqligidd neccormeet ipigant for
said internediate tank to a hydrocycl one; - a

pi pePHE et INEL iSHSh & RFPFS Sond! UG 15 overfl ow
of the hydrocydl angdio 5l de1b0EEIIBYLA! Eabbrgvided with
characterised’in I nc es: at east 0 Tirs
sensor i nt esndeledst cone i agbustyr; neasure at | east one

araneter representing the 20 concentration of

npurities inat HElR@:Ee cAUBPLKgNGa"RESH dFP; bg treated in
cal cul ator gakjng; bd Qgé igﬁet%9¥cont|nuously deduce,
from neasurenents ta e y sal i rst sensor t he
amount of bal basdettibinausanke preplickentetch naar ¢ert 128 for
to obtain treated water of a predetern ned ﬂuallt

0

Such a pl antPpreFeEBfyWahet u Bsthf PREEPMORRT Céecond
sensor provided {béﬂ:@efhsﬁp%%ﬁhgn Er?é‘kaEthHI pZﬁ:'tq.on of

i nternedi ate ta or at t eve f sald pipe
1eonnecting shed setElmnglatankankd()&nuchﬁﬁ&hm&@iﬂmme tank

30 naklng It ssible,to continuous e_the
bal | ast E@“?&%ﬁl%htFnth eﬁ?&tﬁ?é ﬁgég?ﬁﬁrthrough
one of - a pipeline connecting said intermediate tank

to a hydrocyclone;

- a pipeline for recirculation of some of the
15 overflow of the hydrocyclone to said

intermediate tank;

characterised in that it includes:

at least one first sensor intended to continuously
measure at least one parameter representing the

20 concentration of impurities in the water entering said
plant;

a calculator making it possible to continuously
deduce, from measurements taken by said first sensor,
the amount of ballast that must be implemented in order

25 to obtain treated water of a predetermined quality.

Such a plant preferably includes at 1least one
second sensor provided in said flocculation tank or in
said intermediate tank or at the level of said pipeline
connecting said intermediate tank to said hydrocyclone'

30 making it possible to continuously measure the ballast

concentration in the mixture passing through one of



13 them and in that said cal cul ator makes it

possible to continuously deduce, fromthe

nmeasurenents taken by said second sensor, the anpunt

of ballast actually present ig said plant. 5 Such a

pl ant advant ageously i ncl udes R automatic

bal last-refilling device. Said calculator is

preferably designed to continuously deduce, fromthe
nmeasurenents taken by said first sensor, the anount

of ftheegulaaid nin rglagental@ thatubeeds makles it possible to
inplemented in order, to obtain treated water

P
pr e FEPEARUSSE [quaPPeyceac chF Al nd % H‘I?aé‘"’lutr&mr‘?é‘t%is\/zglggen by

the pliant sakefq | BEhHIRS AhAULRIRIALC blocsyl 8hkBY actually
reagent di spenser connected to said calculator. 15

Sai @rieisesit sens@id lgdf.erably a sensor neasuring

h ' ' h f, [ .
he o SHEC Syl | B PR L P IRER A Ol i
mat §erl 18N T itng riepriasiidaat i on of total organic

carbon in said water. 20 According to an alternpative,
the pl anSailge| ugddcrlatpgast 1§ne BEREBFAPAYenddgsigned to

contd L BASHEGLLRe a]ﬂi:‘&]ni tphof ure%t%u%ﬁr%ﬁattsf €ghfen by

by said plant. “I n other ternatives, this
neasaienenirgansbasper f aheedanehyt O ohliciam ltad itighereagent

nd nual | s the case may_ be., 25 Said pipeline
L8 p A SRt P8 R TRIted  h O3 1R OPtain treated
pr efwertaly Yore @i P ef-addtednistadt iqudlixgf. for  mxing
the water to be treated with a coagul ating reagent.
Sai d di sAFRCFEIST t HeO t reat eBLBBLBALEVEM s&h¢ plant also

set LI A dANKadVAN ZELOUS! 1 HA8S Y +885kn®Nedispenser
connected to said calculator.

15 Said first sensor is preferably a sensor measuring
the concentration in the raw water of suspended solids
and/or the concentration in the raw water of organic
matter such as the concentration of total organic
carbon in said water.

20 According to an alternative, the plant includes at
least one sensor intended to continuously measure the
quality of the water treated by said plant. In other
alternatives, this measurement can be performed only
from time to time, and manually, as the case may be.

25 Said pipeline supplying water to the flocculation
tank is preferably equipped with a static mixer for
mixing the water to be treated with a coagulating
reagent,

Said discharge of the treated water from said

30 settling tank advantageously includes at least one

spillway or a perforated tube.




spillway or a perforated tube. 14 Said settling tank

is preferably equipped at its inlet wwth a siphoniform
partition. Al so preferably, said settling tank is

equi pped at its inlet with a litting structure. The
|atter 5 advantageously includés at [east two plates
parallel to one another arranged on each side of a
subnerged spillway provided between the floccul ation

tank and the settling tank, and plates arranged

par al | el Sed dons=telidietahkt ieerptdibexdlbey phatipped at its

over,l appin aid 10 subnerged spillway, said

t raﬁﬁ&%ﬁﬁ%@e?%ﬁ CH%? @é)twjt#‘t he ot her

pl ates, 'Nl%os%i%ﬂwgl‘cﬁlry,Ofsiﬂ@%éﬂﬁmﬂ%%arh@tw%ﬁfﬁped at
nk.

floccul ation tank and the settling ta According to
an ddeantiagedus wiltter rfat iSplitwEing pipalstrereonnBeg i nptter

he ' .Qf .t 4 '
P nt S RE Y DR a & by Bl Bifaids Wiaprer o
Accard Ngnicd haot betradlgleer nah veachhesptant ofi nel usidsmerged
a tank provided with an overfIOM/piEe Erovided 0

sai FRIilPEN PEILILE RN SRR Il it At Snk and the

hydrééctm'i%e Quelkf | 0¥LH0 SAkded NtBHBHA ephadlkieandto one
preferably "a val ve provided on said pipeline for .
r eciarqitet ofvedfvesane thke t hshhydrpigteene overiapping said

ai d_iinternedi ate tank, said valve bein vj d . .
1 owre A A i St S Ridrertd RO [ siputing,
I nclyides the egir igla{tesenges ddife | Ribe Ofof hEl sk ugigennels
and ballast mxture present in said internediate

t aniPe LARRSY diltfy TO AN LA T Iahata Ve, 21ich e My ikt h et ank -
used inhe iy descohbedsabastageylisndsi caknRPibEoN saig

pipeline connecting the bottom portion of the settling

15 tank to said intermediate tank is equipped with an
endlesgss screw.

According to another alternative, the plant
includes a tank provided with an overflow pipe provided
on said pipeline for recirculation of gome of the

20 hydrocyclone overflow to said intermediate tank, and
preferably a valve provided on said pipeline for
recirculation of some of the hydrocyclone overflow to
said intermediate tank, said wvalve being provided
downstream of said tank.

25 Alsco preferably, the plant includes a sensor that
senses the 1level of the sludge and ballast mixture
present in gaid intermediate tank.

According to an alternative, the hydrocyclone used
in the plant described has a cylindrical portion

30 provided. with at least one tangential supply of the

sludge and ballast mixture to be treated and a conical




30 provided with at | east one tangential supply of the

sl udge and ballast m xture to be treated and a coni ca

15 portion, and, at the outlet of the conica

portion, an additional Iiquid,gnjection chanber

havi ng a tangential supply of “additional [|iquid.

According to an alternative, the plant proposed 5

i ncludes at | east one dispenser of a material having

ion or nol ecul e exchange or adsorption properties in

sai ¢pdfdtdenyl atridn dtankhe Sautlset tifi mépet awniicel portion, an

preferably a_lanellar . settl.ing tan rqvided wth .
Der O Hied HBEGH diHFC P S HPSE (A Vb Langential
Acconiigng tox almcdvidHagecusufeat ure, said

floccul'ation tank preferabl i conpri ses a fl ow guide

struct ur dccepsiingt Fes atwadhasnahdvarr diedPapng proposed
| sLanae,dd LM { he Hase gl SQHQFEQEErd L NG o3 dPBdi1@Mhaving
5 zone equi pped wth said agitator and a peri phera

zone.orandr a metlatcdul edegkcpadgst tirbuddegrpbeon| gwoperties in

| eaving said flow gquide structure. This flow guide
Stfl?@tlgif é%i@c‘ﬂraé:f gidPKr tube with a circul ar

Cross-Se@diQn ¢ veshkcakky rexedayignces frogmellar
t he base of said 20 flocculation tank. According to .
an @frdritiangeotenil peovidede witlehvarticali dlasasceaggording
Lntegrated i.n the lqQwer portion of the flow guide
lgtruc %rné aplrkeeflher}aaéblly at | east 200 nm bel ow the
agi t at or AdoRirdlideyi ceoi s avanidgamsieowonsfettuee 25 said
by at. | east one dianmetral plate_of height H definj .
at  flestukate FbnmF@dte RES L3304 Yo o FPRPE AERES For#@%w'9Ulde

by taihfbdlrd eadhbePNeal! A €s PiGker 8BRkY NAYE SWAGRM at a
that are substantially equal, and the theoretical

wi didisSagfce from the base of said tank defining a median
15 zone equipped with said agitator and a peripheral zone
and a static device distributing the flow leaving said
flow-guide structure. This flow-guide structure is
preferably a tube with a c¢ircular cross-section
arranged vertically at a distance from the base of said

20 flocculation tank.

According to an advantageous alternative, such a
static device is integrated in the lower portion of the
flow-guide structure, preferably at least 200 mm below
the agitator. Said device is advantageously constituted

25 by at least one diametral plate of height H defining at
least two compartments. Said compartments formed by
said at least one plate preferably have surfaces that
are substantially equal, and the theoretical width B of

each compartment is chosen so that there is a ratio H/B

30 between the height H of said at least one plate and




each conpartnent is chosen so that there is a ratio

H B 30 between the height H of said at | east one plate

and 16 said theoretical width B between around 1 and
around 2, typically equal to agound 1.5. The

invention, as well as the various advantages that it

has, can be nore easily understood fromthe 5

foll owi ng detail ed description of two preferred

enbodi nents provided in reference to the figures, in

whi glmid thHegures ik aslhowsitsh B deprtarre i aroued sk seed | aynound 2,

view of, a first e di nent _of .a plant according 10 to
t hi §W@l’?t]1yorﬁqgarf%®ra_§cﬁ"§%&mﬁan upper perspective
view of e fhwewnelis)i BBt iwed 1deyd cenpr adrdethatadPentages

outlet of the flow guide tube of the plant shown in
figlih@t; 15 hasi gtrle besHpoke acpeidy parderstood from the

er t M Vi 3 e splitiing: stru re oVvi
g e e e RS L0 ol Ve CEReDy pferrea
t anlemaoedl iten teet prongdednkirof réferghaat tshowne ifigures, in

figure 1 20 - figure 4 shows a cross-section view of
the" ‘ocycl one of this plant; - figure 5 shows a

di agranmmati ¢ 61jQ35eSeft isPBwsVi £Waehg2afRe®A¢ cross-section
enbodi nent of al pl ant gccgrsdi ng togf%ﬁi s invention; Sé% l
- figure 6 shewsod ardssssteembodlivieawy off teheplant according

1%Iom&guide tgbg%and.igs I ntegrated flow distributor
f the plant®shdth tRVFEGLPR s; - figure 7 shows a

cross-section pliWeAs Bhows an upper perspective view of
the flow-distributing device provided at the
outlet of the flow-guide tube of the plant
shown in figure 1; |

15 - figure 3 shows a lower partial perspective
view of the splitting structure provided on the
submerged spillway between the flocculation
tank and the settling tank of the plant shown
in figure 1;

20 - figure 4 shows a cross-section view of the
hydrocyclone of this plant;

- figure 5 shows a diagrammatic cross-section
view of a second embodiment of a plant
according to this invention;

25 - figure 6 shows a cross-section view of the
flow-guide tube and its integrated flow
distributor of the plant shown in figure 5;

- figure 7 shows a cross-section view AA’ of
said flow distributor;

30 - figures 8 and 9 show cross-section views of

other embodiments of a flow distributor.




said flow distributor; 30 - figures 8 and 9 show
cross-section views of other enbodi nents of a flow
distributor. 17 1In reference to figure 1, the

enbodi nent exanpl e descri bed here has a floccul ation

tank 1 provided wth a nechanical agitator 2. This
mechani cal agitator 2 includes a rotatably-nounted
vertical pin plunging into 5 the tank and equi pped

with blades at its ends. The flocculation tank 1 in

the pref air eskferdosk neot fdesnrd ed bhee emoddment example
essentially _parallel epi ped shape, ,but ca have ot h

shagescribed hane dhas @i FLaFsPriabao: e ed with
10 Thi gethoagHbat '%ﬁﬁe@t{%‘rlz' S eQYk pﬁr?éi:halrﬁ.déﬁ agitator 2
central portion,

[ ow-'gui de structure
consmqluuda‘.a By 120ttt ahids ireauntfedweph deak lmven 3311-111911'19 into

éro% hfe e?ndflsettqg%%éjefq'o E\_trﬂegjlbagﬁsg;%tqt]h Z% and

15 defi nemd heggbbcanaeenhr al tanker mal zZene tae preferred
constituted by the hole of the flow guide tube 3, and

a FERPHARATL zorfeser iR weehietfie e nal@al | €gfentially
sai %ﬁa!lqy& |d5d ugﬁﬁlﬁe‘?‘ndbﬁ@e cjaﬁ’# eﬁQ{reV"%ﬂﬁef C s?lfapes , in

t he occu t1on tan 20 This floccul ati on tank
is q:lasxt:&:qtﬂappemrcmlatm irnputtiletr cfmbddinidve gui de

ube 3, apd at ance therefrom with a.static .
%’I ow- di stifiut |fﬂré> é@a&el B é-rlaf‘i(c gd 18 | EEUpBPFSy, 1m its
wal ledrftralini s sdéatiéndevi geth ISaShowmﬂw¥GE&d$ectsuﬁucture
in 25 figure 2. As can be seen in the figure,

I S
consiansitidaitigd t hByassbci SVRSRISH Chdo pih@‘ésguhd%nd tppe 3
terrt&:eerlJﬂ{én RHe? §§Jﬂ§a§t0r 2. Said flow-guide tube 3 is

provided at a distance from the base of the tank and

15 defines therein an central internal zone la,
constituted by the hole of the flow-guide tube 3, and a
peripheral zone 1b, between the external wall of said
flow-guide tube 3 and the lateral walls 1lc of the
flocculation tank 1.

20 This flocculation tank 1 is also egquipped, at the
outlet of the flow-guide tube 3, and at a distance
therefrom, with a static flow-distributing device 4
attached to its bottom wall 1d4.

This static device 4 is shown in perspective in

25 figure 2. As can be seen in the figure, it is
constituted by the association of two plates 4a and 4b
together formihg a Cross.

It is noted that in other embodiments, this static
device can be provided at the outlet of the flow-guide

30 tube, but integrated therein instead of being provided

at a distance therefrom and attached to the base.




It is noted that in other enbodinments, this static
devi ce can be provided at the outlet of the flow guide
30 tube, but integrated therein instead of being
provided at a distance therefrgmand attached to the
base. 18 The plant described in figure 1 also
i ncludes a pipeline 5 supplying water to be treated to
the flocculation tank described above, said pipeline
.5 joining the |ower portion of said tank. 5 This
pi pel i ne The SpEamwt ppedcwibed njrectignreedansabse suociludes a
as an injector, a coagul ating reagent, for exanpl
i r oP1BRdMYe,’ | FERDONFedet  stieh B8 aW?%?%%t of© the
a 1 g 1enalid ng e a@gstc@i%%dadhﬁ%eq, Eargexgipbeine 5

[ime, an&la static m xer making it possible to mx
10 tid migwp drhtes Imwaypontoiarheohigpeld ey, neans 6 and

ans 7 w.t.h raw water so as to. obtai t. ' t
B the Mo HARIaRd des gLl e o means ©.
pr edrical deth pihhjddwom) adtcstepsIabity i feddont ¢ fonl svample,
i ncl udes 15 dj spensing neans 9, such as a di spenser,
a grigien aFhlomide i ol NEBREIPE UPPAGSa Thalqusdt A% th H_Jector.
m Craosg%&jctéf] ehﬁﬁlﬁhg%ﬁ’ﬂeat PN b agk Jidj%@%e‘a,spﬁﬂ?"é‘ﬁample
means , such as a dispenser, and a floccul ating _
r eadeime, samé as,stdtoic exaxpres angluingeit pesstilbde to mix

Sl Secubatien otk 20,0 SogeLicall oy UiEane 6 ana

f1 oGeadrad i NG ORUAV WS Hesd hes ftovebeaide dtbehd inlet of
a portion thereof |ocated below the blades of the

agi teheor EloTRulptamn alwkncl Geagudatese| |¥ater with a

?Fttﬁégggégminéi , provided downstream of the
occulation tank.”Zn the context of this preferred

enbodi merthe t plamtandescribed in figure 1 also includes

15 dispensing means 9, such as a dispenser, a granular

material constituting a ballast, such as microsand, in

the flocculation tank 1, and dispensing means 10, such

as a dispenser, and a flocculating reagent, such as,

for example, a polymer, in this same flocculation tank.

20 More specifically, the means 10 make it possible

to dispense the flocculating reagent inside the flow-

guide tube 3 in a portion thereof located below the

blades of the agitator 2.

The plant also includes a lamellar settling tank

25 11, provided downstream of the flocculation tank. In

the context of this preferred embodiment, to enhance

the compactness of plant, the settling tank has a wall

l¢ shared with the flocculation tank, said shared wall

being equipped with a submerged spillway 16 equipped

30 with a splitting structure 17. The settling tank 11 is

equipped with a siphoniform partition 18 forming, with



t he conpactness of plant, the settling tank has a wall

1c shared with the floccul ation tank, said shared wall
bei ng equi pped with a subnmerged spillway 16 equi pped

30 with a splitting structure gh The settling tank 11

is equipped with a siphoniforipartition 18 form ng,

wth 19 said subnerged spillway 16 and said

splitters, a passage 18a between the floccul ation

tank 1 and the settling tank 11. This passage 18a is
desaaiked subngiemider geitldivay n 16 raa‘tciar&m:iaitosplfguuers, a
3. As can be_seen in figure 3,_the hated b

t he PASEAGR al FBn REhlESIT ahfiet Hel Y ﬁ‘trﬂgorf a%ﬁ‘n 1 Jrs)‘élncjl the

equié%qetqﬂrg; idahripper portion with a subnerged
spillway 9. Said subnerged spillway 9 is equi pped
with a 1Ghss ilftatﬁ'iaﬁglestlr&?ctliﬂ eesrived Spaargatedr |detail in

ﬁh'§ef%EEHP ure éﬁﬁg;thuted by two parallel plates

7a arranged h & si'de of the subnerged spillway
16, and mparcid &e pdedwsid7biguranged thet wedrl tie shared by

other plates 17a, overl appi ng the subnerged spil | way
16. tﬂ?esélqgc‘t‘?‘%ﬁ}ﬁ@ré@%‘l at e &N pERBNSE %d‘tlé"‘-:}O ]i\ﬁ? 11 is

pl a % dtfﬁa16%“H%§B¥ﬂ§3réioﬁ|ﬁWEEhﬁﬂ@@bﬁe£§§&3§§lllway

the f ulation tank 1 and the settling tank
These cI@mﬂel sulpmmgad caml Wivdy t e ptssapuipped with a

ich4.s . defined b the si phoni f rn1part|t| n .
é\h &&}HW‘% hesgg# g t ﬁﬁ °ff O 1RP rgﬁgreﬁ%éyt'o this
fi glﬁt&LﬂstdﬂE 3ettd:d'>xm@tiami<ed11@f twbe mlmlllds plates 17a
equi pped in its lower portion with a rotating devic

13 o, sn e T Sursh St oy e, ana
hor#%ﬁghﬁh b?ﬂ%§e§317%5ég¥%ﬁ§é&”bé%&eéﬂdgﬁg RitaRasediates

t 17a, overlapping the submerged spillway 16. These
15 transverse plates 17b constitute, with plates 17a, the
game number of flow channels between the flocculation
tank 1 and the settling tank 11. These channels
communicate with the passage 18a, which is defined by
the siphoniform partition provided in the settling tank

20 11.

In reference to figure 1, the settling tank 11 of
the plant is equipped in its lower portion with a
rotating device 12 for scraping sludge, and in is upper
portion with horizontal blades 13.

25 The prior art indeed proposed tilting the blades
of the lamellar settling tanks used in the context of
water treatment plants using ballasted floc so as to
promote the settling of the floc. However, the
inventors have discovered that the feature whereby

30 verticals blades are provided in the settling tank did

not adversely affect the settling of the floc and had



of the lamellar settling tanks used in the context of

wat er treatnent plants using ballasted floc so as to
pronote the settling of the floc. However, the

i nventors have di scovered that .the feature whereby 30
verticals blades are provided in the settling tank did

not adversely affect the settling of the floc and had

20 the advantage of facilitating the handling of

these plates. It is noted, however, that in other
enbadiareatisanttbe scett |fiareg. il imgy hhee Handkihd| adesthese
or be bl ade-_free. %€ settling tank

bot BOHAHSGH 1T, 15 PGk Stn e EHanrti g 47 o Ca¢ fgEeodiments,

decadﬂé?dsétbﬁﬁh? t3AR, maly" Hdvfe UPPEEe@OblhBBs &r be blade-
di scharge outl 15 for the treated water,

consitieaurt ed in this enbodi nent by a S|nple spi | I way.
he trea t 'ﬂgﬂir [ S . BRITA ;
%-I cked up %yv%tgtrlpe aﬁglnﬁ%\%’l c]f11r9 ftpéée}!ﬁsor rhsp?létlon’ &
pr o\didetha ik digannhé 1 pogsitbie sﬂmdg&keieccamtted] utdusr@:tn and,
peri odi ¢ neasurenents of one or nore gara
etl}slgor the

rel dth ngt8o YIRSTUBPFEVYOBF thedt FERRETS WA
not ed-dNalg | faelher emhadsgpRrEy ofint f‘@nié"V@?ﬁHdHLmelfft by a

such neasurenents relating to the quality of the
t r ecdtiswpvat epiddmalye obpai mmwawayersmcpmmm from this

efere eto flgure the ant C L ng this . .
Py o s ool ettt BB JAEER FhET ash (oS wnicn a
t anksenseni ppediw t proviagll atmkﬁegzoltcowdsﬁmﬂed hy take

a rotating pin on which the blades are nounted. In
t hi SEHPGHIHRht O oPeFégddRs ‘B?a%’éﬁ%‘ﬁ%Pﬁ%ss‘Jf tHis ©r Mmore

i nt Sgg%@;eerg andq 19 s @5t?g@egugplweofféﬂgcei-éa’c@a water.

tan However, the base o
It is noted that in other embodiments of the invention,

15 such measurements relating to the quality of the
treated water can be obtained manually.

Still in reference to figure 1, the plant
according to this invention also includes a so-called
“intermediate tank”, equipped with an agitator 20

20 constituted by a rotating pin on which the blades are
mounted.

In this embodiment, for reasons of compactness,
this intermediate tank 13 is attached to the
flocculation tank 1. However, the base of this

25 intermediate tank 19 is at a lower level than that of
the flocculation tank 1.

The plant shown in figure 1 also includes a
pipeline 21 connecting the channel 14 of the settling
tank 11 to the inside of the intermediate tank 19. This

30 pipeline 21 is equipped with an endless screw 22, the

rotation of which is controlled by a motor 23.




25 internediate tank 19 is at a | ower |evel than that

of the flocculation tank 1. The plant shown in figure

1 also includes a pipeline 21 connecting the channel

14 of the settling tank 11 to, he i nside of the
internedi ate tank 19. This 30 pipeline 21 is equi pped

with an endl ess screw 22, the rotation of which is
controlled by a notor 23. 21 The plant also includes

a pipeline 25 provided with a punp 28 connecting the

i nt er nediThiee paakt 1% lxw ainkyddesycd opd 24 iofe WAbchprovided

the ynderflow 27 is provided bove the fl occul.ati.o
ant T B B [ TS (T MR TR e 19 to a
CONRERiRR- 1A ohd €54 I 88l ahiiem Rimel hnGe3P16Ri Red jaboyeovided
the internediate tank 19. A tank 31 is provided on
t hi ebavecithsulfdidasmlgtgan @80 land equi pped with an
ver fl ow..pi pe 'L as di ar ' [ 33 :
or thi ST{‘% OV%\?%%%%\?DE? Tﬁg poﬁ?ongggp?ﬁgl:%?ggl [ r12e6 8
30 poeiredattd dosnat reyirefulidtion apkpSlins 28quijppetd above
wth a valve 34, The internediate tank 19 is al

equithiSed RhaTnes iadifs 5as Y at® Sites t ne® I%@%‘fl%‘?dt% this
s| U@%i@'@llé&@ﬂdr@?iﬂgl@ﬁg S PrEREMqidbpd® vk 4. overflow

This sensor 43 15 i's connected to the valve 34. ,
Acc grigieng3 2 o atshi we bt efer reddéapbargenteinalans apd for this

| so_incl.udes a pipeline s | ying rvi. er -
16lhe Wi woﬁ#'o?ﬁ%epﬂ{fg?g%yg 0%21% %ﬁlﬁgl\ﬁﬁel%oﬁ}%g\udeca
equiceRets tMdan il adid SUpE yedgi g fhe d atahge 34.
20 reagent, making it possible to optimse the m xture,
of the IThe ente¥Pedirteabrakt 19THS hJ4FEcFANdRESSs With a

rodipdfh 058 Ehadeigbiodd) LU C1SE S50 0 e ana
26 ballast mixture present in the tank 19. This sensor 43
15 is connected to the valve 34.

According to this preferred embodiment, the plant
also includes a pipeline supplying service water 35 to
the underflow 27 of the hydrocyclone. This pipeline is
equipped with means 10a for supplying the flocculating

20 reagent, making it possible to optimise the mixture of
the latter with the ballast. The hydrocyclone is shown
in greater detail in the cross-section of figure 4.

In reference to figure 4, the hydrocyclone 26

includes a c¢ylindrical portion 50 provided in its upper

25 portion with a tangential supply of suspension to be
treated. This tangential supply is connected to the
recirculation pipeline 25,

The hydrocyclone 26 also includes a conical
portion 52 extending from the cylindrical portion 50,

30 and which communicates with a c¢ylindrical chamber 53.

The c¢ylindrical chamber 53 has a tangential supply 54



includes a cylindrical portion 50 provided inits

upper 25 portion with a tangential supply of

suspension to be treated. This tangential supply is
connected to the recirculatiogzpipeline 25. The

hydr ocycl one 26 al so i ncl udes conical portion 52
extending fromthe cylindrical portion 50, 30 and

whi ch conmuni cates with a cylindrical chanber 53. The
cylindrical chanber 53 has a tangential supply 54 22

t hatthe@mMmubmemiescat éd t keéther Wee watevisepppter supply

pi pel.ine 35 nentioned above. The c¢ylindrjcal, c er
55" Biotidie: Aot HPHTD SR 10 S0 YAl Chianber 53
hy dIQeweiR& e sTHA 19V &id QM ES-10fou Ne7 iy rasy chpieodpclone .

provided in the 5 upper portion of the cylindrical ,
por fIhen BErilew ef2refceheohidgaerclionehd spippgvided in the

i bed__includ 40, . '
R on PR Lt & i e e SR 3 O

concent r an oRe@bren@pur tbi eSidurd ha ,r awheat ptahd bdescribed
treated, entering the 10 flocculation tapnk 1. These

| npUAiGludesaFeEaHs dGfertit tipRNRR) o0 nFontinuously
di f é%réng{)%aﬁéﬂéandfgprégéﬁ@ﬁng_Ccﬂﬂeoi dahcEBtk8tion of

. a
di ssol v ter, mcroorganisns, Mcropollutants,
and ispuritiekhen pdreamstvervatrasasiy dek ctredeed f opntering the

xampl e, the .15 concentratiop, of suspended.sqlids _in

1 he@ﬁQHQH%%;1Qﬂ % coﬁCenﬁPSFFonl Yo éﬁ%::%ﬁ%eﬂbe ot
in Qﬁiﬁéﬁ&«iﬁl\ﬁt?e\?s naasedias dierf dEnt t Foainsor ganspended
carbon), or the absorbency at 254 nmor the COD
(chedlddls oxygerr et ormateeoxygerfissolved  matter,

Conﬁw@y%&giﬂgﬁgﬁgatemiéﬁBﬂé?lﬂEaﬁEﬁ 20&H#§rso on). The

nmeasur enent it poss e to acturate estimate
t he gadanategaar t | aleesuredi ssalvedpe ,As d@bll bexample, the
exmégdgg%é¥gé¥géno r%%%%gn ghmédlf ;Ein the raw water or
the concentration of organic matter in said raw water,
measured as the TOC (total organic carbon), or the UV
absorbency at 254 nm or the COD (chemical oxygen demand)
or the oxygen consumed-permanganate (KmnO,} or any
20 other measurement making it possible to accurately
estimate the OM (in particles or dissolved).
As will be explained below in greater detail, the
measurement of these parameters, taken by sensors 40,
40, will be used to deduce the so-called “overall S8”
25 concentration of the water entering the flocculation
tank 1.
It is noted that in the embodiment described in
figure 1, this sensor 40 is provided upstream of the
static mixer 8 provided on the pipeline 5 for supplying

30 water Tto be treated to the flocculation tank 1. The

measurements taken by the sensor 40 are therefore done




nmeasur enent of these paraneters, taken by sensors 40,

40, will be used to deduce the so-called "overall SS'

25 concentration of the water entering the

flocculation tank 1. It is nok e d that in the

enbodi nment described in flgure 1, this sensor 40 is

provi ded upstream of the static m xer 8 provided on

the pipeline 5 for supplying 30 water to be treated to

the flocculation tank 1. The neasurenents taken by

t he os:emx Mea:r e Hadwarvefrgr d tdare 3o ogsibMatter .envisage,
However , is also_possible to envisa

o T | AR SRS croh kY ¢ RESsugaRePkoy o

vat %bagalri%ttéaerwaft@xe RIRC itHE 1% fCH SRAVHNG  S@NSEponding
downstream of the water coagul ati on nmeans. 5 The pl ant

deseensed osmstrsiapdef & hsemsdren) Foasrbha e Jtearke
gevel of 41 BhRELI Ng. 22, £OORCCHIND Lfie 1 dUPr Bedbahor 42

ank 19 to the hydrocCyclone sensor
it passiided taQ: a0 ili@Elslof maes wipdhime 28 |@sinecting the
concentration (in the context of this &O enbodi nent

exatPteIMRoLedEandprd Lhe hPxt BRE oRYIRAFYElPngng26- This

sl udge RAS SN AKYLUGN U5 PiPald NS nuRUETy Gneasure the
bal | ast concentration corresponds to the ball ast

condedtleatti oncpnesshtakionhe (hrer iw at eoramktl9 aAd this

pr tlonal to t bal | ast congentrati
10 RIPRUHRT, Sty O St aSRRAPNt BEL| 9ROl dilfdie  of
fl qu|l&t§t0naﬁ@n|9111dg|et passeisg rowresighhathis etipeline 25.
enbodi nents, this ballast concentrati on sensor can be

pr o\ﬁ% ae|htar4élraﬁtn CQNRENHHRA RN SRR & the thrllast
f1ocel Q:%zt %ﬂt %eggn‘?hﬁnp'&'%é ﬂllé&rrh ié’ggstﬁnk 19 and

calculator possi b to coI ect the
nmeadur epeopertakealbytsender sballast concentration of the

15 mixture of water, ballast and polymer present in the
flocculation tank 1.

It is also noted that in other embodimentsg, this
ballast concentration sensor can be provided either in
the intermediate tank 19 or in the flocculation tank 1.

20 The plant also includes a calculator 42 making it
possible to collect the measurements taken by sensors
40, 40a and 41.

The operation of the plant described above in
reference to figures 1 to 4 is as follows.

25 Raw water to be treated arrives by the pipeline 5.
Coagulating reagent (for example, iron chloride} and
reagent intended to adjust the pH (for example, lime)
are injected in predetermined amounts into this raw
water, by means 6 and 7 respectively, and mixed

30 therewith by the static mixer 8 so that the water

arriving in the flocculation tank 1 is coagulated and



40, 40a and 41. The operation of the plant described
above in reference to figures 1 to 4 is as follows.
25 Raw water to be treated arrives by the pipeline 5.
Coagul ating reagent (for exaan , iron chloride) and
reagent intended to adjust the gH (for exanple, line)
are injected in predeterm ned anobunts into this raw
wat er, by neans 6 and 7 respectively, and m xed 30
therewith by the static m xer 8 so that the water

arr indaNGan nopthemised cplabhcoortany to theoappatel eoalgulant
24 has an optim sed pH according to the type of
coa@ﬂQﬂﬁn-chosen The coagul ated water arriving in

the | OV\ErTl"Reorctda{%_ﬁ.lla&feci headd OGEr B 120 {raNknd ]‘.@&é@mﬁortlon

an ascendi ng pat S into the peripheral zone
t hercefofthlef ifledchy attieon atankl Iwddlslows ofint Iﬁeﬁscendlng path

| tion tank,1 and. th
Bl o et PubR S BE Shovie1 1 gt SoR, Ysiitea hy tne

poi mtald&anpv\aamgn 1heoff lopcuEabbealasnbnl)taef brand the
penetratlnghsald flow 10 gui de tube 3 throng£ its

uppExFdtthgvand 1l | e nd W dFHge oy e k@At Shown in
| M ddECen T abyl Al 1 Z00Rs | ApodRtiAgd Rovehe hoir? the

of sal oW gul e 3 (as shomn in figure 1
t he frommsl poi ot | m@ndkovvﬁmar cbéForde pefriedwafuinte ﬁ@bé flow-

15 I1t_is not ot her enbodi.nents, .t
L on SRR of FESOUBF: 965 NERE. GRGH o tibnt gt Lowing 2
t he gddaaeui ey | ROvERBKt Winlth idite fLemtiAEn ibtldrowiingzdne 1a
descendi ng novenent into the peripheral zone and_an

ascelrfiinpdovendt hote ehesard e Hay-FoHee PbHhan(pg shown
descﬁ'pd:c‘flgﬂ&% tfebfyl O%Qu'ﬂer&v}@epéinq:?ﬁg downward in the
flow-guide tube 3d).

15 It 1is noted that in other embodiments, the
coagulated water may arrive in the upper portion of the
flocculation tank, with its £flow then feollowing a
descending movement into the peripheral zone and an
ascending movement into the internal zone.

20 When it descends into the flow-guide tube 3, the
coagulated water follows a descending movement with a
horizontal radial component due to the movement of the
blades of the agitatoxr 2.

As it leaves the flow-guide tube 3 through the

25 lower outlet thereof, the flow reaches the static flow-
distributing device 4. This static flow-distributing
device 4, by its configuration, makes it possible to
strongly attenuate the radial component of the flow
coming from the flow-guide tube 3 and to distribute

30 this flow in a substantially even manner in the entire

peripheral zone 1lb of the flocculation tank 1,



coagul ated water follows a descendi ng novenent with a

hori zontal radial conponent due to the novenent of the

bl ades of the agitator 2. As it |eaves the flow guide

tube 3 through the 25 Iower oytlet thereof, the flow
reaches the static flow distrrbuting device 4. This
static flowdistributing device 4, by its

configuration, makes it possible to strongly

attenuate the radi al conponent of the flow com ng

f rom t he Wiltbwide de spelrs ihcameans ¢ star mneudD ehikallast,

ber Cab AR L2, S HRIPRL 5B [ AFRFYRLE snto ene
W t Ralthe @raRensl o Mans 1Dcallaiimitcaik bal | ast,

cal cul ated as indicated below, is dispensed into the

wat er pr#@&dt ithe hedisprReingi oNedBAKk 10w @R t fgmount  of
i's a QGChH :

? cagant (AT Kpadht ATl 40 AL below, is

contdomaimsigusdiys phinseehsadi tlesifie thewfjowdgutidiee t3ikhen 3 in

the sane water. Wth the fl ow guide tube 3 and the

agi t (SaNe ik ehyi xture of said polymer and the

m cr osangyiWH RHd & 1ok PBLR tifodPf idASathe ldgitetor 2, the
flocculation tank 1, floc constituted by ballast is
f or FEkt Rl e $3bdr indlesasoneadinedhe n Miggrosanckr with the

ggl ut.i nat.e nd sajd floc, owing to the
1§‘| o@%:éu e&?ilnsg%rpgéég@nﬁ?d“rhe i mprovenent of the m xture
of 15 watmr end Faldaasil=andr heafikodcul Along coesgdituted by

makes it possible tQ optim se the faormation of flogc . h
as ailastyis FpEmednsord E@eaﬁﬁgﬂﬁitHﬁﬁﬂﬁﬂﬂq%hﬂ%é:1n the

the Wn%ﬁ%irﬁcéoﬁﬁﬁn@n%im consent rahifg ofo the

organic matter (OM in the raw water are neasured
flocculating reagent. The improvement of the mixture of

15 water and ballast and the flocculating reagent makes it
possible to optimise the formation of floc as well.

With the sensors 40 and 40a, respectively, the
suspended solids content and the concentration of
organic matter (OM) in the raw water are measured

20 continuously.

The corresponding measurements are sgent to the
calculator 42, which combines these measurements of the
data concerning the predetermined amounts of
coagulating reagent and the reagent intended to adjust

25 the pH used and the concentration of microalga in the
raw water so as to deduce a concentration of so-called

“overall SS” in the of the coagulated water entering

the flocculation tank 1, representing the concentration

of pollutants to be removed, contained in said water.




20 continuously. The correspondi ng neasurenents are
sent to the «calculator 42, which conbi nes these
nmeasurenents of the data concerning the predeterm ned
anounts of coagul ati ng reagen 6and t he reagent

i ntended to adjust 25 the pH uSed and the

concentration of mcroalga in the raw water so as to
deduce a concentration of so-called "overall SS" in
the of the coagul ated water entering the floccul ation

tank 1, r@py esebtubgtbhe mnthehraiailmulaﬁeqoothat amcunt of
to b ved, contained in said ter.

The
ol CASADr st i e RaPah HRAL ( HeSaRoia Df iMplemented in
f1 oagid 33 NSAGRMNS Nl Ae@sisainy beoi npl emented in

the plant by means 9, according to: - the flow rate of
the raw water the btldw coaeed o &hei riamy wartetmetcpllaelttreated

hrough t he_pi peline.5, alle veral |l .SS"
%oncentrati3grgﬁln9hénmépsrpg?P?vFﬁﬁoFﬁgtﬁ 6°bibe13Re 5,
floccul ation tanly laso-cdPEeparbiebg13i 28-0fcdd@ntration in
granular material constituting the baIIast 10 The

cal cul at or #Recwhtaradssivhngampubhheoflpgkudstionhgank 1,
needs to be i | emented in the plant in order to

obtai n treaf e%_t B?rgf“c ep_r%’_d@?e?%u nfelaeq@érralnt argpgterial
anmount COTF@§H§EQtﬁSiE$ &h€1mameEa||aSt

concentration in the flocculation tank. 15 In the

lBont ext dihea Ml meid Lkkeplatesafle %mmu@@tof ballast

ol g A ah&e lr® i ol BT ERLSPART, irfipsger to

cor resqrandstteatad watreraldf S5 predetermined quality, said

amount corresponding to a minimum ballast concentration
in the flocculation tank.

In the context of this embodiment example, said
ballast concentration Y is calculated by the calculatcr

42 using the formula:

Y = 0.4208 x Xx°3%°¢7

in which X corresponds to the T“overall S38”
concentration.

In other embodiments, other methods for

After having passed through the flocculaticn tank
1, the mixture formed by water and floc enters the
settling tank 11 by passing over the submerged spillway
l6.

During this passage, said mixture passes through
channels defined by plates 17, 17a of the splitting

structure described in reference to figure 3.

calculating this ballast concentration can be envisaged.



concentration. In other enbodi nents, other nethods for
calculating this ballast concentration can be

envi saged. 25 After havi ng passed through the
flocculation tank 1, the m xtu ? formed by water and

floc enters the settling tank™11 by passing over the
subnerged spillway 16. During this passage, said

m xture passes through 30 channels defined by plates

17, 17a of the splitting structure described in
referenc@Hie fdtguraedte Zibkekist spdsuacihﬁee tmkastain, at the

possi bl_e to obt a at t e outI i.d channel s,
T oW At isaid 1A F198 P A ee of water

di styiputrs: omesc the bseeéb aflsttr%u%@aw 3 | 1aveyth of

16. 5 This m xture then passes through the passage 18a
def ithed syomargesliFmilgeth s pidd way 16 and t he

Fank 11700 (kPR by RAARE (e InCthE Hfbegpe 1o

mat tRyf i nkdd agpyegaties arsmmrtgw babpﬂﬂ.wagttlm aathd the
accunmul ates. on the bottomwall of the settll

k
RO RHSIT ST ThiBATH A ke HF T Tasthe TPSELing tank

settjqng is inproved by the presence of blades 13
prOV|ded in the wupper portion of the settling tank
11. 15 THa rtdteatsertg:lsia'rsapiarrgc deVi cehd 2f hekefoymed by matter

bl i f
ﬁf‘}'tqqrgegai Inéf&ti& ft th %ﬁ?na%kgqggl%qgirﬁgggumulates

tr eadredemat bbttbmew@tlltcsfl ﬁ'ﬁéf iddtad dirgy thskcharged form a
into the upper portion of the settling tank 20 11 by )
t he Wirgteeg geobut Péudgs, and ballast. This settling 1is

improved by the presence of blades 13 provided in the
upper portion of the settling tank 11.

15 The rotating scraping device 12 makes it possible
to direct this mixture of sludge and sand into the
channel 14 of the settling tank 11.

The treated water free of its impurities 1is
discharged into the upper portion of the settling tank

20 11 by the discharge outlet 15.

The mixture of sludge and ballast present in the
channel 14 of the sgettling tank 11 is extracted from
said channel 14 through the pipeline 21 by means of the
endlegs screw 22 provided in the pipeline 21, which

25 endless screw is actuated by the motor 23,

This sludge and ballast mixture is routed at a
primarily constant speed intc the intermediate tank 19.
This routing is facilitated by the fact that the base
of the tank 19 is provided at a level lower than that

30 of the flocculation tank 1, which enables the pipeline

21 to pass below it.



The m xture of sludge and ballast present in the

channel 14 of the settling tank 11 is extracted from

said channel 14 through the pipeline 21 by neans of

the endless screw 22 provided,ign the pipeline 21,

which 25 endl ess screw is actuated by the notor 23.

This sludge and ballast m xture is routed at a

primarily constant speed into the internediate tank

19. This routing is facilitated by the fact that the

base of Thee t=lnidde® iangrobadeédsht aikéuse | dwer miged by

t hat f. the floccul ation, k 1, which e les_t

o gatatisn e a4 S e S argp Viich it
bal |@sit] gWst Wire 'a%c@'n&&‘ﬁgby agihat HeBcERaNfg20movement (as
provided in the tank 19, in which it follows an

ascelmlmgatqdqéw cré@:mqvgs R (%wa#%cﬁ%t%wrward)
Lhe arro ? ?geuﬁﬂﬁidbéﬂﬁ adeward) re 5 10 Sont inuously
1baI as §Ty d

Sl udge an m xture 1S continuou extracte
f r olaxttheadtrecer fiedinat ghe aantlﬁnteImM@h thak p’t&perthnr@u@ﬁl the

f th to b te th
Py GO 1R 35 P BedBa 05 LBBaPATE A Shald At 7 oRputed
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separation is inproved by the injection, through the
pi pétalieasts, frtﬁm siférallﬂﬂéldm EQ‘OI‘lllmJel'lQCheln heRF & Y ¥ lewee -
his injegt.i on _of S& e po bl
gbtaln Qﬁl S% %ﬁﬁ§%'2 ggé%%ﬁydr ygﬁ%ne55%QCtlon'

a ba:lHr&ﬁIgH hahel SPEpéEﬂtaealjy, f o€e séribcer gatiar J.nto the
natter The bal |l ast recovered.,in the underfIOM/ of t

hy dribe&Q 9H91STW%%|§PBFSE%€B Ph S5V MRk i B Fes it
Lankdes (6, OURS 1104260, 07 Le tydr OGHSLPPERE 27 of  said
titut by dl| ut

con ed sl udge, i's routed through the
hydrocyclone 26, a ballast that is essentially free of

15 organic matter. The ballast recovered in the underflow
of the hydrocyclone 27 1is redistributed in the
flocculation tank 1.

The overflow 29 of the hydrocycleone 26,
constituted by diluted sludge, is routed through the

20 pipeline 30 to the tank 31 provided thereon. Said
diluted sludge accumulates in said tank 31. A part of
said diluted sludge is discharged through a pipeline 33
connected to an overflow pipe 32 provided in said tank,
while another part is rerouted by way of the pipeline

25 30 to the intermediate tank 19. However, this
recirculation is implemented only when the level of
mixture present in the tank 19 and detected by the
sensor 43 is lower than a predetermined value. In this
case, the valve 34 provided on the pipeline 30 opens to

30 release some of the contents of tank 31 into tank 19

and clcocses when the sensor 43 detects that the level of




20 pipeline 30 to the tank 31 provided thereon. Said
di l uted sludge accunulates in said tank 31. A part of
said diluted sludge is discharged through a pipeline
33 connected to an overfl ow pi,pe 32 provided in said
tank, while another part is rérouted by way of the
pipeline 25 30 to the internediate tank 19. However,
this recirculation is inplenented only when the |evel
of mxture present in the tank 19 and detected by the
sengwiktAfa sihowendt hanka 1? edetemsandeddy dihe. pradeheésmined
case, the valve 34 provided on the pipeline 30 opens
to Q}ET ¥ ease sone of the contents of tank 31 into

tank 19 THM&Ch@éﬁénm@ﬁnﬂéké§em§0®d%%ﬂhﬂéwt§ t3dintain an
the level of 29 mxture in said tank 19 has reached

t he §R=RaRtE M Neacnyarue. PFhlashecrasestragies (jn the tank
ossiple to maintain an essentially constant ball ast
concentration in the tank 5 19. The sensor 41

conti nuomley nmesms@s this aammﬁMMQM$bm amdeasures this

transmts it to the cal cul ator mhlcEBded es t

EOBRCAN GRSt GER ARt b 115 1 S or 42,

It icramdicds dieinddad Of }saspﬁﬁtvg&wuapmyrpresent in
than the anount of ball ast needed to obtain a

pr edeteriaidd. wat er qual ity (amount cal cul ated as

bndl cat e(&dtak{%/ %Igg'elltl@e Qallpg%l&sccb%%gvrlé%aéi@éISJQVeiy lower

other Wor 'S anDunt
pr edgizai m tied lameahte, dfhe lsal Takat oneddedommndsobbtein  a

di spensing neans. 9 to autonatlcally fill th(ﬁgL q%? 3
wi t PEEAGKRITIRAMhI WakBtint TWRLAEY) as@iPinEs (FPoBiRTES  2s
sai O NECESSA YaBEPENExroh SALO"HaeRed PRRlcet3Ri®r Sy), in
shown 1 n reference
other words, if this amount falls below a predetermined
15 wvalue, the calculator 42 commands the dispensing means
9 to automatically £ill the plant with an additional
amount of ballast so as to obtain said necessary amount.
A second embodiment example is shown in reference
to figures 5 to 7.

20 The plant described in figure 5 1is completely

identical to that shown in figure 1, except that:
- its flocculation tank 1 is equipped with a

flow-guide tube 3a including a flow distributor

4a;

25 - and in that it includes a dispenser 9a of a
gsecond granular material (material having
adsorption properties, or ion or melecule

exchange properties) in the flocculation tank 1.
In reference to figure 6, the flow distributor

30 included in the tube is positioned more than 200 mm

below the agitator 2 and is constituted by the




to figures 5 to 7. 20 The plant described in figure 5

is conpletely identical to that shown in figure 1,

except that: - its flocculation tank 1 is equi pped

with a flow guide tube 3a inch ding a flow

distributor 4a; 25 - and in that it includes a

di spenser 9a of a second granular material (materi al

havi ng adsorption properties, or ion or nolecule

exchange properties) in the flocculation tank 1. In

r ef ercemecd ata dri guff 8 Grldtes O aisthebuformig a plurality

included in the tuhe i,s positioned re than. 200 mm

bel G t FE°RGR T at GETATHRG | 2° CERENMENPec byathawags for the

assQplden < thel@atess S 4waes hede fraigs N, a

plurality of crosses, defining 25 channels 51 .

al | owi ng Tror nefergnessade offkdurds uidl |andi nd t Hehis flow
ube; . . r e.to fi ngd. 9, thj 0

b so R b B RS RS By Phobr oy, prates
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9). The ratio befween the height H o theég#gtﬁs 5%

and t hei THfXFRER? WwPaEHERT <15 ehetaBFy o Efe pyates 50

and ard tHe i Clefl:Mandn FHPOESS {9rpté £@EAND, VBéBFeen 1.5 and

filled wwth dissolved or suspended coll oida

inmpwities, in a treatnent plant, including steps

consisting of: - placing together in a floccul ation

zone, said 5 water, at |east one ballast constituted
by at |east one insoluble granular material that is




heavi er than water and at |east one flocculating
reagent so as to enable the floc to form 10 -

i ntroducing the m xture of water and floc thus forned
into a settling zone; - separa%’ng the water treated
in the top portion of said se ?Iing zone froma
sludge and ballast mxture resulting fromthe
settling of said 15 floc; - extracting the m xture of
sl udge and ballast in the bottom portion of said
settling zone and routing i CLAGMEN agitated
internmediate m xing zone; 20 - extracting the m xture
of sludge and ballast present in said internediate

m xi ng zane apgocedBj ectdNg kteb@idgSt Padr filled with
slud e/ bal | ast separation by hydr Jd%/clone separ ati on;

%qwdh@mnmwmﬁ%ﬁ t¢ellgtiakycimperipbes, in a
|
Zif’?%%%%tﬁ%ﬁ?}%ﬂ”%ﬂc Py S CHiaeing of:

overfl ow- ofplﬁelhgdr@@éﬂme $Rpa aﬂoacslaploanctone, said
recirculating the other part of said sludge in said
agitated i nVeFfEdi &te %@i?ﬁgOﬁ&u?a¥$ﬁs%h8Pﬁ§FéFP§§9 by at
in that it ipgkpdegs,e - lﬂséiﬁﬂléo@%éﬂﬂﬂgkcﬁmterlal that is
conti nuously neasuring at east “one par aneter
represent i ngeghiégercontbaty at warteaf | gawtitiats i nledst one
wat er befor i.t enters_said floccul n

g? he, floc

e oLt Ean et hat bl g st veSTRE 1o FHEBLE Sy

neasurenenttbhggrﬁgrforned SO as to

10 introducing the mixture of water and floc thus

formed into a settling zone;

- geparating the water treated in the top portion
of said settling zone from a sludge and ballast
mixture resulting from the settling of said

15 floc;

- extracting the mixture of sludge and ballast in
the bottom portion of said settling zone and
routing it to an agitated intermediate mixing
zone;

20 - exXtracting the mixture of sludge and ballast
present in said intermediate mixing zone and
subjecting it to a step of sludge/ballast
separation by hydrocyclone separation;

- recycling the wunderflow of the hydrocyclone

25 separation step in said flocculation zcone;

- extracting a part of the sludge coming from the
overflow of the hydrocyclone separation step

and recirculating the other part of said sludge

in said agitated intermediate mixing zone;




conti nuously deduce the anount of ballast that needs
to be inplenented in order to obtain 10 treated water
of a predeterm ned quality. 2. Process according to
claim1, characterised in tha 2it includes: - a step
consi sting of continuously neaSdring the ball ast
concentration in the mxture extracted 15 from said
settling zone or in the mxture present in said
floccul ation zone; - a step consisting of deducing,

f r omaHare cteanidsgdias theas uirte et 1wded he concentrati on
of mxture extracted fromsaid settling zone, the 20
concentr at i %n%ﬁpbaqq%ltstdema@ﬁycerl&éeﬁpuﬁﬂry fggpuring at

plant; - a $Lgp: COﬂSbﬁ%lng f rdfd é{lng }Qﬁresentlng the

floccul ation zone wt ast en sa
concentrat|oonoéntbatiastoacumahkytpeesemm uhesmatbr before

| ant I 25 t t d ho
racess acob ARG b CPAFArS. Sahd ALDGF PLAHIPR “PHSY

said step CQ”%H;%% R diafrld 'df‘guébﬁ‘%f Itaecwea}ul% of said
zone with ballast when the anount of [ ast actually

present in maﬁdUpEGﬂntls ltdwer t hperfopmedet ers® nedas to

30 threshold j erfo uto tlcaII 3 4.
Process acc%?%?ﬁﬁu?gs @9% cﬁ%u%%gﬁnEOQQ ballast that

charact eri sgdedis tfat bé Ilr@ll&mnaadst&@l Comglest i 8y Oofbtain
using the results of said neasurenent of said at | east
18ne paranetEFe?EEQe§éﬁ?Fn@ftﬁeP€6ﬁ€5ﬁFWéPP9anP15tY

i nmpurities 'ﬁk%ﬁ%% o§&1§§ abs@1hapdaducehdAe-terised in

anopunt of sal occu ati ng-reagent that" needs to be
di spdrgedit iimaoludes f | occul ation zone in order to
obtain treated

- a step consisting of continuocusly measuring the
ballast concentration in the mixture extracted

15 from said settling =zone or in the mixture
present in said flocculation zone;

- a step consisting of deducing, from the
continuous measurement of the concentration of
mixture extracted from said settling zone, the

20 concentration of ballast actually present in
said plant;

- a step consisting of refilling the flocculation
zone with ballast when said concentration of
ballast actually present in said plant is lower

25 than a predetermined threshold.

3. Process according to c¢laim 2, characterised in
that said step consisting of refilling the flocculation
zone with ballast when the amount of ballast actually
present in said plant is lower than a predetermined

30 threshold is performed automatically.




wat er having said predeterm ned quality. 5. Process
according to any one of clains 1 to 4, 10

characterised in that it includes a prelimnary step

consi sting of continuously inj Sting into said water,
before it enters the floccul atidon zone, at |east one

coagul ating reagent according to a predeterm ned

anount, and, as the case may be, at |east one reagent

i ntended 15 to adjust the pH according to a

pr edet er @i.netkrcrERmtacc@GrdBigpcessangcondi of tcdadms dneto 3,

of claine 1 to 5, ,characterised.in that said ..

par SHEEE (SIHEEb i g the  CcoRERHERS Pof o consisting of
| MY itdeStid #8@ues ebfi SatiRemeapnseient! i 2¥d ot least
the so-called "overall SS" in the 20 water, said

so- GHid edPRERBRERK SSrepbRRentingi orflisei ngoncentration  of
$ al Ci%\ﬂ%txlirfg:iéy :Er?kﬂlﬂeg v\lraﬂ{??re as oé@t?f%c% 08 §O88Of thdCamount

ol 'ow ng paraneters: - concentration in said
wat erf afaislsfierdtadlatsiold dssagdnt et conednt tatbendispensed

said water of organic ,matter, -, the concentration o

f
mi cridtryarienE LPRCHABLAGR ARiterin - OF AT ¢ &c &Rtk ohreated

of MHAPH: M id gtadamBbyahedrid4, said
predet erm ned danount of coagul ating “reagent, said
pr edet er i .nRrarmmmtacfor@agentoi angndog ofo dAdjims 1 to 4,

L I R
needsorddl 6l rifiSeendetht imtichlRa f | DePediedh®nihebk daid water,
order to obtain treated

before it enters the flocculation zone, at least one
coagulating reagent according to a predetermined amount,
and, as the case may be, at least one reagent intended

15 to adjust the pH according to a predetermined amount.

6. Process according to any one of claims 1 to 5,
characterised in that said parameter representing the
concentration of impurities in the water is the
concentration (X) of the so-called “overall SS” in the

20 water, said so-called “overall SS” concentration being

calculating by taking into account all or some of the
following parameters:

- the concentration in said water of suspended

solids,

25 - the c¢oncentration in said water of organic

matter,

- the concentration of microorganisms in the raw

water,

- the concentration of micropollutants in the raw

30 water,




wat er of said predeterm ned quality is determ ned by:
the concentration (Y) of ballast necessary for said so
10 call ed "overall SS" concentration (X) cal cul ated
according to the formula (I): = aXb + ¢c in which a
Is between 0.4 and 1, b is between 0.3 and 1 and c is
between 0 and 2, 15 and the approxi mate vol une of

wat er present in said plant. 8. Process according to
any one of claims 1 to 7, characterised in that it

i ncludes -a saeq cppsdeténginédconamsunts!| yoadj usbagglating
the anmount of said 20 floccul ati ng reagent di spensed
into said fF8@88M&ti on zone according to said

concentrati o0, 8" AldA-ifitla OfiSdAc! WP HlRIAIEN fengeq

in order to obtain treate wat er a pre
gquality. 9.tf&radg¢estatherding to any one of clains 1

51to 8, h teri d i t hat [ t i sti f .
0ol oA ol B 8L S, SO Blea <o

bot Ftﬁfﬁﬁootflﬁé oameﬁps._aioct Sc%tﬂé:.sﬂg Z104€ ﬂ@édéo_lﬁj' NGk | suéPended
an internmedi ate m xi ng zone is perforned using at

| easitn bhe dnidiesslatcre, tapkioin pogdess e coididg t breated

any f el al .qﬁggc i g t i1 e
i nclu egpéogtg%q§okgé§%%%f¢% &gé}%s i%%tquﬁ#%ﬁved bY:
rat el doreceitgei @onmng §f drallwst averédoarpf fohesaid so-
hydrocycl one_separation step, recirculated tq said

1Pnt Sdicht e "AVRFAGLZoMS 's0 GSNEBRLRAFAPRI n (&)  calculated
predgt e nef deuale ofoshudge and ballast in 5 said

i nternmedi at € m _xi ng zone. 11. Process according to
clai m 10,Y chaXactreri sed

in which a is between 0.4 and 1, b is between 0.3
and 1 and ¢ is between 0 and 2,
15 and the approximate volume of water present in
said plant.

8. Process according to any one of claims 1
to 7, characterised in that it includes a step
consisting‘of continucugly adjusting the amount of said

20 flocculating reagent dispensed into said flocculation
zone according to said concentration of ballast that
needs to be implemented in order to obtain treated
water of a predetermined gquality.

9. Process according to any cone of claims 1

25 to 8, characterised in that said step consisting of
extracting the mixture of sludge and ballast from the
bottom portion of said settling zone and routing it to
an intermediate mixing zone is performed using at least
one endless screw.

30 10. Process according to any one of claims 1 to 9,

characterigsed in that it includes a step consisting of




in that it includes a step consisting of storing the
sludge comng fromthe overfl ow of the hydrocycl one
separation step in a tank having an overfl ow pi pe, 10
nmeasuring the | evel of sludge d ballast mxture

present in the internediate m Xi'ng zone, and rel easing

at | east sonme of said tank into said internedi ate

m xi ng zone when the nmeasured value is |ower than a
predeterm ned threshold. 15 12. Process according to

any aahjeusafirgt atlie flve Yhte chfarelee epiladdei rcr:dnﬁaig sarahm the

step of hydrocycl one . separation of the slud
bal IH&T é#QHLHEP%XanRF f rioMm AT %R?Iln@eE%ﬁ%t+%n step,

perfﬁdﬁ%@éﬂé@'@@egaiaglﬁeemeaﬁattaonu&fm@dddddeor@ as to
liquid tangentially to said 20 sludge. 13. "Process

ac c aredinig itro a:l;an‘erﬂelt;err@:imcéclee\rqz%e@f $hudgetandilgallast in

ddi ti.o | an anount
%orf%%ﬁgﬁﬁ}ng (é%éé%)@%ﬁﬁ%fg§h€olune and typically 5
to 20 % afi.t heryoksse ackotridng utkgecaadmbald,astharacterised
m xture 25 introduced in the hydr Ia%clone separation

st ept? 18hapr déesGidR®i Ag AEPayPRMES HFRE| REnS S P! the

13, s1Ghfyac E%Fn'lﬁ%d thoh hathesSabdesEEBWC ST $hien ghﬁérocyc lone
contacti'ng, in a“floccul ati on zone, said water,

| eastepgra thiall asteponsei taut sdnky laavmgstaron@verflow pipe,

TPl L) S TGRS BT e e

al | qwefslesm; tpnfahm 1nt:6@h1§d&§.te naxitrgo A0S, sdndigreleasing
definin in the flocculation zone, means of a
ful I3F i dsomef | o gAHE et &P@O af2ifAt et Rpprmediate

Zonﬁ‘nl){é‘]_ﬂ&“ EBne LYl t 8hkOe Al PUL8Me@XiRl 1648Y ithan a

create
predetermined threshold.

15 12. Process according to any cne of claims 1 to 11,
c¢haracterised in that said step of hydrocyclone
separation of the sludge and ballast mixture coming
from said settling zone is performed by implementing an
injection- of additional 1liquid tangentially to said

20 sludge.

13. Process according to claim 12, characterised
in that said additional liquid is injected in an amount
corresponding to 5 to 100 % by volume, and typically 5
to 20 % of the volume of the sludge and ballast mixture

25 introduced in the hydrocyclone separation step.

14, Process according to any one of claims 1 to 13,
characterised in that said step <consisting of
contacting, in a flocculation =zone, said water, at

least one ballast constituted by at least omne insoluble

30 granular material heavier than water, and at least one




of the m xture of the water to be treated, the

ball ast and the flocculant in an axial direction of

said flow guide structure, 10 - a step consisting of
injecting said flocculating rgagent by neans of a
hydraulic distribution device™i'n said axial flow, - a

step consisting of distributing this flow, by neans

of a static device opposing the rotation 15 of said

flow and arranged at the outlet of this flow guide

st r Eliav@ilat ingt epagensi st ngréér akktkovaipwatdoc to form,
mxture to circulate in a peripheral zone surroundi ng

sai dPFYH4@Syui de structure, in an opposite direction

20 up to.the 1nLelp of S 4OLAY NaloZONGerdlilg @ SYAP  the
consi sting of nDV|%g sald mxture to said settling

zone. 15. Pfboesslattondiznget obyl aiemnks ofchmr bl by i s$wvdersed

Lnh that it iLpncludes_.a ste onsi stin f converting. .

he 25 f1ohiPEaYRRESs AFdUFFBRE Ao WTSTaFLY FTI o nWhich,
axial flow By gBaRstebna & eh@hSleritbuhiing st Bdw Cis created
devi ce. 16. Process according to any one of clains 1

to 15, chaPicthe sdxture Ehe dwatep EondistirRped. the
converting w | in aid j.de uctyre ial
30 into an EQ?%%L?|OMI y nggﬁg oFig8¥?%ab is?%?bu%ing axia
37 static deveceion pérsaidefilowtgundehetaotgalre,
flowguide structure. 17. Process according to aqy
18ne of claifs 1 4%PR6, CERELEELBHI sedPfn t HADSGELNT
consists of ¢praudhRUng FefMUHACky | ABaRS WoLN o hBydraulic
wat er to be treated, ?ﬁe flocculat?;g rgagent aﬁh t er e
bal | ast in dasdribution device in said axial flow,

said

- a step consisting of distributing this flow, by

means of a static device opposing the rotation
15 of said flow and arranged at the outlet of this
flow-guide structure;

- a step consisting of allowing said mixture to
circulate in a peripheral zone surrounding said
flow-guide structure, in an opposite direction

20 up to the inlet of said internal zone; and

- a step consisting of moving said mixture to
sald settling zone.

15. Process according to claim 14, characterised

in that it includes a step consisting of converting the
25 flow leaving said flow-guide structure into an axial
flow by means of a flow-distributing static device.

16. Process according to any one of claims 1 to 15,

characterised in that said step <consisting of
converting the flow leaving said flow-guide structure

30 into an axial flow by means of a flow-distributing



floccul ation zone, fromone to several mnutes. 18.
Process according to any one of clains 1 to 17,
characterised in that said ballast is mcrosand. 10
19. Process according to any one of clains 1 to 18,
characterised in that a granular material with
adsorption properties, or a granular material with ion
or nol ecul e exchange properties, is introduced into
the flocculation zone or upstream of the floccul ation
zonestHt s dsviae alg refiormeduiiticimntheonttgalt few-guide
of said material with the water to be treated. 20

Pro Qﬁﬂﬁﬁding to claim19, characterised in that

sai d mat erj alppiddsd U BrdDALCt BXCHIOSE claims 1 to 16,
properties is a resin. 20 21.” Process according to

cl aighar®sctgiarsed erinedthaty thtit eopeiaeserefl Prewiding a
QUSQUBIJO. PRORET {128 ein IERLYS,EALROLIOUIST v2hrea,  the

r oCess™ accor one of
c hariad i el it tliada@td graatel atheat ebhallasict h i85 said
adsorption properties, ion or nol ecul e, exchan e

pr operRGBEL A kRt F IR esfg?ﬂ‘ PP FAsTeVerAl pphrgtes

accordi ng ¢ 0 NG Ofs ¢l &t dBahty %o 2o aﬁér@fitsxasﬁﬁg iNto 17,
that said granular material with o}éor ption

pr opsharastenisédninrtmat epad @ laszlmﬁgels 30icrosand.

roperti nstltutes a second ballast. 3 4,

B otess debortareD SrpPERar iR Qieohe §F gtdtns 1 to 18,
charaedeidisesi ded t hah sataset bl | ngrahiePats adtawEldlar with
settling step. 25. Plant for inplenenting a process
acc AP PN SPEPpeBRECS! EraPmITARY a2, MatRI1RE ngith ion

- aly) 65t ARfe TLOORMPL | QPoh@PKi &d) PEOYAERdduced into the

flocculation zone or upstream of the flocculation zone

15 so as to allow for a sufficient contact time of said
material with the water to be treated.

20. Process according to claim 19, characterised
in that said material with ion or molecule exchange
properties is a resin.

20 21. Process according to claim 19, characterised
in that said material with adsorption properties is
active carbon powder.

22, Process according to one of claims 19 or 20,
characterised in that said granular material with

25 adsorption properties, or ion or molecule exchange
properties, constitutes said ballast.

23, Process according to one of claims 19 or 20,
characterised in that said granular material ‘with

adscorption properties, or ion or molecule exchange

30 properties, constitutes a second ballast.




with at | east one agitator (2); - a pipeline (5)

supplying water to be treated in said flocculation

tank (1); 10 - a settling tank (11) provided with a

di scharge outlet (15) for the %reated water in the

bottom portion; - a pipeline 8 1) connecting the

bottom portion of the settling tank to an :
internediate tank 15 (19) provided with at | east one
agitator (20); - a pipeline (25) connecting said

i nt er medi2dt.e Pricards  EQcdmwdimdhyy coye |l ome ¢R6ylaimg 1 to 23,

pi pel.ine (30), for yrecjirculatign of sone of the
bR HREhy 1 EJEF oRBLADER LEQ 08 FEesy Lo @ lamellar
I nt efgmdi e k. (19); characterised in that it

includes: at |east one first sensor (40, 40a) intended

to contidfuoudtdntrebeur émplemeasingne PGS raccording to

epraq_tsyg:gﬂepq)g fl_glé:ﬂgc?g(g:é?’n B{c 15%)31[.“ ties in the

5 wa entering ‘sai acalc or (42) nmaking

it possibleato cedt Nusus! ¥ 1dteAuea id omamkasyLenepisvided
taken by said first_sensor, the anmount of ball ast
that nust beifFRpRENBARER PReOREREALPE dBYain treated

wat er of a predetermn qual i ty,.. 30 |.ant _
Accor ding (8 BrAFHDS PndPRRLTS gRten (i by treated in
i ncl udes atsheastloseusacood 8anksenyer (41) provided

in said flocculation tank or in said internmediate
1fank or at &heeté&ddndoftagds d(bl bepragidedswitdhmecfingharge

oL s BALTAE 30K, Lot ke el T ERel botcon,
concentr at i parthohhe m xture passing
- a pipeline (21) connecting the bottom portion
of the settling tank to an intermediate tank
15 (19) provided with at least one agitator (20);
- a pipeline (25) connecting said intermediate
tank {19) to a hydrocyclone (26);
- a pipeline (30) for recirculation of some of
the overflow of the hydrocyclone (26) to said
20 intermediate tank (19);
characterised in that it includes:
at least one first sensor (40, 40a) intended to
continuously measure at least one parameter
representing the concentration of impurities in the
25 water entering said plant;
a calculator (42) making it possible to continuously
deduce, from measurements taken by said first sensor,
the amount of ballast that must be implemented in order
to obtain treated water of a predetermined quality.
30 26. Plant according to claim 25,

characterised in that it includes at least cne second




t hrough one of them and in that said cal cul ator (42)

makes it possible to continuously deduce, fromthe
nmeasurenents taken by said second sensor (41), the

amount of ballast actually preégnt in said plant. 10

27. Plant according to claim257or characteri sed
inthat it includes an automatic baIIast- refilling

device (9). 28. Plant according to claim 27,

characterised in that said calculator (42) is designed

15 teerewr | GUDUS iprodedisce, nﬁreautﬂhaf]rmltarfeﬁstaakemr in
by sald flrst sensor (40, 40a), the apou

7Y oRRA T T KA oo §8° DLST bl SheRéd pipeline

orde(r25t>0 OEBﬁhectahgat eéﬂaﬂ@te&neéra@aqaﬁéedeésﬁw ned  said
quality. 29. Plant according to claim 28,

char@@@qmnm mad@tn?oam poessielaeides qmtam@mslz measure

|l o at er (10 c ect sai
%alc%#%téé géPg%ﬁggggl %angﬁg%e #&éé) gaSSlng
25 Hhrdafsh cdsuaéaeteltmd ighd hﬁ:ﬁ shhd fdaisl sfheMator (42)
(40, 40a) 25 is a ,sensor neasuring the concentration

in MRKgShwikat BPSBEDLEs pef dPcITURIS/ Sedure, from the
CONGRIYd\Atdhd 1 ttal?c%rfaw%{ f{aofséa&?&" G SRIdET (w;h the

as the concentration of organi c carbon in sa
wat @mowt. a:rﬁllamorammlly amesart ofn cdaidep it 30

o 30, characteris that it..incl des Jeas one
1&0 sensor (44 |n&’ t%?%ﬁﬁﬂ%qﬂu) %%% ?he 26,

qualdHaraft dhigsaptel dHaateed Hyc hadss pé@naut&aatf’dz aphllast-
accordln%lto any one of clains 25 to 31,

charr@dtieri it 49V it (¥ai d pi peline (5) supplying
water 5 to thg flocgylation é@@grééﬁgls Q@i pped Wt h 27,

a static
characteriged in that sgsaid calculator (42) is designed

15 to continuocusly deduce, from the measurements taken by
gsaid first sensor (40, 40a), the amount of flocculating
reagent that needs to be implemented in order to obtain
treated water of said predetermined quality.

29. Plant according to claim 28,
characterised in that said it includes an automatic
flocculating reagent dispenser (10) connected to said
calculator.

30. Plant according to any one of claims 25
to 29, characterised in that said first sensor (40, 40a)
is a sensor measuring the concentration in the raw
water of suspended solids and/or the concentration in
the raw water of organic matter such as the
concentration of total organic carbon in said water.

31. Plant according to any one of claims 25

to 30, characterised in that it includes at least one




m xer (8) for mxing the water to be treated with a

coagul ating reagent. 33. Plant according to any one of
claims 25 to 32, <characterised in that said discharge
outlet (15) for 10 discharginqothe treated water from
said settling tank includes at l"east one subnerged

spillway or a perforated tube. 34. Plant according to

any one of clainms 25 to 33, <characterised in that

said settling tank (11) is 15 equipped at its inlet

Wi t leenssimphoid 4 br mipaehidedon tel8)cordSnudharilty acteashirg the

to one of claim?25 to 34, characterised in that said
sot (TG PAME (16 TRECHrThes &Y |92:4 AW th a

splittingst radnit eddDdimp & 2 A€W i PaiRs CL £ 31,
35, characterised in 20 that said splitting structure
(17)charaqrssiand |dasthat o id ap el 17e) (phrakpplying water

ne r : h side of . r .
o 1Ty ThCEeaor e dh o ef e (D e BB Bk ayetasic
(1) mencknt hé8setfidr ngiting Ehe) ,watexl pbatles tiébled with a
arraQ%Fd p%{allel to one another 25 between the plates
(17D i TRFIER T spil lway  (16), said
transver 3g pliatas EedrfoRstid W bhndidh idend! 8 eso 32,
(17a), the same nunber of f1ow channels between the

fl ochAzAdteTisatk (1) that t beidertischgngekoutldy. (3G) for

7. flant accor di f clLaims 25 .t |
18 A Y TR FReRR o VRt RO sa il ne e
t he idibldaedd onupor tlieRrstof dhe seilbndigdanksh013Raf or a

internmedi ate tank i s equi pped with an endl ess screw
(22perEraseditURsording to any one of clains 25 to

37, 34. Plant according to any one of c¢laims 25 to 33,
characterised in that said settling tank (11} 1is
15 equipped at its inlet with a siphoniform partition (18).
35. Plant according to one of c¢laim 25 to 34,
characterised in that said settling tank (11) is
equipped at its inlet with a splitting structure (17).

36. Plant according to claim 35, characterised in

20 that said splitting structure (17) includes at least
two plates (17a) parallel to one another arranged on
each side of a submerged spillway (16) provided between

the flocculation tank (1) and the settling tank (11),

and plates (17b) arranged parallel to one another

25 between the plates (17a), overlapping said spillway
(16), said transverse plates (17b) constituting, with

the plates (17a), the same number of flow channels

between the flocculation tank (1) and the settling tank
{11) .
30 37. Plant according to any one of claims 25 to 36,

characterised in that said pipeline (21) connecting the




5 characterised in that it includes a tank (31)

provided wth an overflow pipe (32) provided on said
pipeline (30) for recirculation of sone of the :

hydr ocycl one (26) overflom1to4§§id i nternedi ate tank

(19). 39. Plant according to cl’'aim 38, characterised

in 10 that it includes a valve (34) provided on said
pipeline (30) for recirculation of sone of the
hydrocycl one (26) overflowto said internediate tank
(19)hotsaind va@ore ilcdd) offei ngher ovdaetetl doynstueaskm oo said

sai d tank (é%g. 40. Plant according to one of c%gjns

38 oMUY MER 4 3 Ker e FTHR PEtPh A gESOgess screw
sensgiz)(43) that senses the |evel of the sludge and
bal | ast m xture present in said internedi ate tank

(19). 4138 danicarehrding thyarneord ef athaims £p to 37,

0, [ sed.in t .sai, rocycl ( h
40 RIAACLEIGPUAn LIRSS NE e (PR TBovicea
one viglgeahi alvexrflwy pipé hd3gl)udgeoaidedabhastaid pipeline
mxture to be treated and a_conical _portion %52},

and, (3 thRF REIH{UALIMR chrfess Qbripontyghocyclone (26)
admédé%Fﬂo%'EB“éhidrHﬁ%éfﬁEHf%EEﬁ%ﬁnﬁ5Fi9P?V!ng a
tangential supply (54) 25 of additional Ii1quid. 42.

Pl ant acG®.dihpnt angopdengf tol gl R 8,0 dlaracterised in
haract.eri.sed | hat_it_jncl at_least one__. . .
1 e pafAer it o ThAdE e B hEET BEetEaSh irapigpipetine
excha@we fr aeksol i Dt SO RSF tEEife | Of SEhd hi @66V albA8 (26)

30 tank. 42 43. Plant according to any one of clains
25 et lohdraciald st ermediate aranket P ngseadfkvalve (34)

(ki SRS o084 00 S <2507

40. Plant according to one of claims 38 or 39,
15 <characterised in that it includes a sensor {43) that
senses the level of the sludge and ballast mixture
present in said intermediate tank (19).

41. Plant according to any one of claims 25 to 40,
characterised in that said hydrocyclone (26) has a
cylindrical porticon (50) provided with at least one
tangential supply of the sludge and ballast mixture to
be treated and a conical portion (52), and, at the
outlet of the conical portion, an additional liquid
injection chamber (53) having a tangential supply (54)
cf additional liquid.

42. Plant according to any one of claims 25 to 41,
characterised in that it includes at 1least one
dispenser (9a) of a material having ion or molecule
exchange or adsorption properties in said flocculation

tank.




5 that said |lanellar settling tank (11) is provided

with vertical blades. 45. Plant according to any one

of claims 25 to 44, characterised in that said
flocculation tank (1) conprisgs a flow guide

structure, open at its two ends 10 and arranged at a

di stance fromthe base of said tank (1) defining a

nmedi an zone (la) equipped with said agitator (2) and

a peripheral zone (Ib) and a static device (4, 4a)

di stri butdhg Blent |aovedsding gtcanly fdweofjucteims 25 to 42,
strugture. Pl ant. accordi ng to cl.ai m45,

chara atléarcfts%rgi%l%d that }:PﬁE 1 gFch Wtiuctark i &Y is a

t uber {1 Vet et t Ti g Uik Cr 0SS-section arranged
vertically at a distance fromthe base of said

fl occul atd%on TERE (agcouding| at cdedor dihg thrvmetefised in
| ai 45 4 h 2[ .S N t sai ' .

Gevi O axfle Fame£Paf (GEREATRE SR, (T 150 BpSHRRE wien

fl owegutiidsml StYaddaire. 48. Plant according to clains

46 and 47, said stati c%%élzowdi stributing_device (4a)

i ncl uded 4% ?aﬂiad"t AL R AMHPRR)OF sclaims 25 to 44,

congdHdndak el | sast cpne disamet r aliRlAhgofohei gdie (1)
H defining at |least two conpartnents. 49. Pl ant

accoampy gap onef bPweguide avrurtuge, opsracteritsedtwa ends
hat e [c.fLowdistributin 30 _device (4 i S.
10 ot P et Rlada, 4605 Aty (o op i abape BY ddta can

Pl antl)acdefdniggt ca oneedifarc| abie 4818 4fuipped with said
characterised,in that said conpartnents forned by said ,
at 13HRGHe pPht 89602 BEFERBEEALhZONG o(1b) and a static

subgiantdel {4/, 4a) distributing the flow leaving said E£low-
guide structure.

15 46. Plant according to claim 45, characterised in
that the flow-guide structure is a tube (3) with a
circular cross-section arranged vertically at a
distance from the base of said flocculation tank {1).

47. Plant according to one of claims 45 or 46,

20 characterised in that said static device (4a) 1is
included in the 1lower portion of the flow-guide
structure.

48. Plant according to claims 46 and 47, said
static flow-distributing device (4a) included in said

25 flow-guide tube (3) is constituted by at least one
diametral plate of height H defining at 1least two
compartments.

49, Plant according to one of claims 47 or 48,
characterised in that the static £low-distributing

30 device (4a) is provided at least 200 mm below the

agitator.



equal, and in that the theoretical wdth B of each 5
conpartnent is chosen so that there is a ratio HB
bet ween the height H of said at |east one plate and
said theoretical width B betme%g around 1 and around
2, typically equal to around I°5.

50. Plant according to one of claims 48 or 49,
characterigsed in that said compartments formed by said
at least one plate have surfaces that are substantially
equal, and in that the theoretical width B of each

5 compartment is chosen so that there is a ratio H/B
between the height H of said at least one plate and
said theoretical width B between around 1 and around 2,

typically equal to around 1.5.



