1 WASTEWATER TREATMENT METHOD COMPRI SI NG DECANTATI ON
AND FI NE SCREENI NG STACGES, AND DEVI CE FOR CARRYI NG
OQUT SAID METHOD 5 The field of the invention is that
of water treatnent. More prechsely, the i nvention
relates to a physical or physical and chem cal nethod
for the reduction of the content of matters in
suspension or parasites in such water, as well as the
device 10 corresponding to this nmethod. The invention
can be used for treating any water containing matter

i n suspension when reduction of this matter content
is such as in particular: - wastewater already treated
biologically, in 15 order to refine the purification
thereof; - wastewater intended to be reused after
treatnent, for exanple in industry or agriculture, in
particular for irrigation; - water intended to be

di scharged into the sea; 20 - wastewater already
treated, biologically or otherwise, in order to
control the residual phosphorus content of the

di scharge. 2 As indicated below, the nethod and

devi ce according to the invention are particularly
advant ageous for treating matters in suspension
contained in waters intended to be reused for 5
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5 The field of the invention 1is that of water

treatment. More precisely, the invention relates to a

physical or physical and chemical method for

reduction of the content of matters in suspension or

parasites 1in such water, as well as the device

10 corresponding to this method.

The invention can be used for treating any water

containing matter in suspension when reduction of this

matter content is such as in particular:
- wastewater already treated biologically,

15 order to refine the purification thereof;

- wastewater intended to be reused after

treatment, for example in industry or agriculture,
particular for irrigation:
- water intended to be discharged into the sea;

20 - wastewater already treated, biologically

otherwise, 1in order to control the residual phosphorus

content of the discharge.



parks or golf courses for exanple. 10 Usually

wastewater is treated in order to renove therefrom

the pollution that nay represent a danger for the

qual ity of the environnment recgiving the treated

wast ewat er. Thus, apart fromthe paraneters

representing carbonaceous, nitrogenous and phosphorous

15 pollutions, mcrobiology is nore and nore often

taken into account in the treatnent requirenents,

with theas freqdenbtuse ddeldw) shithg t reatiedt s.arslichdevice
as exposure of treated water to ultraviolet or fina
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f oldowianigneshn be ciwadtkrs phyptendedor 4r ef beablneused for
5phy.sical and chem cal settling consisting in
subj e water to 25 clarification possibly

coupl ed mitd 29 adehtisen wfstcaagidat i 80bkeagetedlsed more
order to the ability of the matters in suspension to
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15 pollutions, microbiclogy is more and more often taken
into account in the treatment requirements, with the
frequent use of finishing treatments, such as exposure
of treated water to ultraviolet or final filtration on
membranes for example.

20 There exist in the prior art several technigues
foer treating matters in suspension. Among these
techniques the following can be cited:

- physical or preferably physical and chemical
settling <c¢onsisting in subjecting the water to

25 clarification possibly coupled with an addition of
coagulating reagent in order to the ability of the
matters in suspension to settle;

- filtration on a sand bed which thickness
generally ranges between 1.5 and 2 m.
30 With regard to the treatment speeds applied to

settling tanks of a conventional type, these rarely



filtration speed of 10 nmf hour. Both types of treatnent
therefore present the 10 drawback of not being able

to be inplenented at high speed, which makes it

necessary to use | arge instalgations i nvol vi ng high

civil engineering costs. Mreover, in the case of the
reuse of wastewater for irrigation, it is generally
required to provide 15 treatnent to limt the
concentration of helmnth eggs in irrigation water at
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I nt erpose a screeni ng step, a mesh rangi ng
bet ween Bdxb angpes nmf beétrwedmette $oktreifioget apkeaedt the

Lo bl e e R GELad Y MESANSE Bl 2 4

cl oggiag, el grerhs RERSEDI yionhakeedary t heosetideed 1arge
wat er. This technique has shown to be efficient in 5
r edhes gl et kT hiegesvieg | eieh scayvhyenpbhearihg costs.
maxi muimyd g dsual hy (Ul oo €88 RELd 1EE Qhstewater
for irrigation, it is generally required to provide
15 treatment to limit the concentration of helminth eggs
in irrigation water at a low level, usually 1 egg per
litre of water.
These eggs are resistant to treatments of the UV
or chlorine type and are for now removed either by
20 final filtration on sand or by membrane micro- or
ultrafiltration.
Thus it has been proposed, according to the French
patent document having the publication number FR-2 767
521, to complete the removal of helminth eggs by
25 successive passage of the bioclegically treated
wastewater through a rapid settling step (>20 m/hour)
and then in a multilayer ascending filtration step at
high speed (>10 m/hour).
In a more elaborate combination, it is proposed to
30 interpose a screening step, with a mesh ranging between

0.5 and 5 mm, between the settling tank and the filter,



wat er. Al though nore conpact than the slower finishing

t echni ques by nono-1ayer and/or descendi ng sand 10
filtration, this rapid filtration techni que however

still remain relatively costly,because of the size of

the filtration equipment necessary The objective of

the invention is in particular to propose a water
treatment nmethod that is | ess expensive 15 than the

nmet hods of the prior art. Another object of the

i nvient icorttes to pmrbprbsfesa V\Iaeeraltrieaatlremn devieceftihgaering
i nvol ves. egui t uced size co d to tho

of TR br OBt ELAHGe ndnloh eI TR NE P HUERS] B oments
Ifsﬁdbéiwm@cﬁbnéﬁhﬁé@hlﬁ @Eéhﬁﬁtﬁﬂédowaﬁéﬁh a device

which is adapted to the treatnent of water intended
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propose a water treatment method that is less expensive
15 than the methods of the prior art.

Another object of the invention is to propose a
water treatment device that involves eguipment of
reduced size compared to those of the prior art.

Another objective of the invention is toc provide
20 such a method and/or such a device which is adapted to
the treatment of water intended both for irrigation and
for industry, or for use as drinking water.

These objectives, as well as others that will
emerge subsequently, are achieved by virtue of the
25 invention, the object of which is a water treatment
method which aims to reduce the water content of
matters in suspension, and in particular the content of
parasites, comprising a settling step consisting in
circulating said water through a settling tank at a
30 treatment speed greater than 10 m/hour, characterised

in that said settling step is followed by a fine



t hose obtained with the nethods of the prior art which

recomrend a three steps treatnent (settling, coarse

screening and nulti-layer filter filtration) and which

in no way suggest that a nethog conmbining only two 10

steps, including a fast settling and a fine screening,

can lead to the required reduction in parasites.

According to a preferred enbodi ment, said fine

screening step is carried out using a screen with nesh

di rensdaiisng angid}y betivwgenaapps pxéiatelgh Smeistr odeheasions

15 and approximately 12 mcronetres. It appears indeed
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dimensions ranging between approximately 8 micrometres
15 and approximately 12 micrometres.

It appears indeed that the wastewater leaves the
settling tank with a statistically low helminth egg
content (around less than one to a few helminth eggs
per litre, depending on whether the wastewater is

20 untreated or biologically treated} with such fine
screening.

Thus, although helminth eggs are capable of
ovalising in order to pass through the screen meshes,
it became clear, unexpectedly, during the tests carried

25 out by the Applicant, that the eggs remaining after the
settling steps are reduced to a sufficient extent by a
screening between 8 and 12 micrometres so that all the
waters tested have a helminth egg concentration under

the limit of 1 egg per litre after screening.



According to a first advantageous variant, said

coagul ation/fl occul ati on step is obtai ned by

recircul ating the sludge comng fromsaid settling 10
step, with addition in said ma%er of at |east one
coagul ati on agent and at | east “one floccul ati on agent.

In this case, the said flocculation step is

preferentially carried out at a speed of at |east 20

nm hour. 15 According to a second advant ageous vari ant,

said coagedading/ f teccwmt i advahepgesuebt asaleat byn, said
adding to said water at | east one coagulatiog agent , ,

at $eastinmeSteP ot uPREFBHCagRHt 2aRa2gh lpEaSR/ dhgcculation
matggeﬁpsoluble granul ar ballasting material. 20 In

this case, said floccul ation/coagul ation step is
preferenit abpyesnsr iedeodt thbhta WEeehad aendlebst in3@grate
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In this case, the said flocculation step is
preferentially carried out at a speed of at least
20 m/hour.

15 According to a second advantageous variant, said
coagulation/flocculation step is obtained by adding to
sald water at least one coagulation agent, at least one
flocculation agent and at least one water insoluble
granular ballasting material.

20 In this case, said flocculation/coagulation step
is preferentially carried out at a speed of at least
30 m/hour.

Advantageously, it comprises a step, downstream of
said settling step, for injecting an oxidising agent.

25 In this case, said oxidising agent injection step
is preferentially carried out upstream of said
screening step.

Preferentially, said oxidising agent comprises at
least one of the agents belonging to the following

30 group:

- chlorine;




treated water. Advantageously, the nethod conprises a
step, upstreamof said screening step, for injecting
a powdery agent conprising at |east one of the agents

10 belonging to the follow ng group: - activated
carbon in granular form - activated carbon in powder
form - ion exchange resin. In this way the treatnent

of dissolved pollutants 15 is carried out. According

to a first variant enbodinent, it conprises,
domnstreansqdiamijgQ¢@b@rhgestep, a step for
d|S|nfect|q? said h@ UV radi ation. According to

a second Va }%ﬁfn% %t the 20 nethod conpri ses,
downst reamygdnsai d settllng step and upstream of said
screening step, a step for disinfecting said water
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YPE- activated carbcen in powder form;

- ion exchange resin.

In this way the treatment of dissolved pollutants

15 is carried out.

According to a first variant embodiment, it
comprises, downstream of said screening step, a step
for disinfecting said water by UV radiation.

According to a second variant embodiment, the

20 method comprises, downstream of said settling step and

upstream of said screening step, a step for
disinfecting said water by UV radiation.
The invention also concerns a device for treating

water in order to reduce the content of matters in

25 suspension, and in particular the parasites content,

comprising at least one settling tank, characterised in
that it comprises, downstream of said settling tank, at
least one screen, which screen mesh dimensions range

between approximately 5 micrometres and approximately

30 25 micrometres, and preferentially between




In this case, said settling tank is advant ageously
associated with a ballast conprising a granul ar

material with a specific weight greater than that of

water and with a mean di anetergrangi ng between 10

approxi mately 50 m cronetres and approxi mately 250

m cronmetres. According to a preferred enbodi nent, said
screen or screens are of the disc or drumtype.

Advant ageously, it conprises nmeans for unclogging 15

sai abprremabelgcr éensnidrondi segasend heappedoiyrmegly 12
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desti¢pdmOtroE. a preferential enbodi nent of

According to a preferred embodiment, said screen
or screens are of the disc or drum type.

Advantageously, it comprises means for unclogging

15 said screen or screens.

In this case, the unclogging means preferentially
comprise means for spraying washing water under
pressure.

In this case, the device advantageously comprises

20 means for disinfecting said washing water before its
recirculation upstream of said settling tank.

Preferentially, said disinfecting means of said
washing water are chosen from the following techniques:

- chlorination;

25 - ozonisation:

- UV radiation.

Advantageously, said spraying means spray the
washing water at counter-flow of said water to be

treated.



the invention, given as an illustrative and non-
limtative exanple, and the acconpanyi ng draw ngs,

anongst which: 10 - figure 1 is a schenmatic

representation of the principlke of the invention; -
figure 2 is a schematic view of a water treatnent

devi ce according to a preferential enbodi nent of the
invention. 15 As illustrated by figure 1, the

principle of the invention |ies in successively

causi ng Abecwashewabernn dditareadgebuoy @bbﬁbgbnalthe device
treated, . to pass through a settling tank 1, th

{ hr 6UBRELSEE GRrATY Sk eRPSITCBIREARG] Thet HEASHing water

Set;#é@ﬁeéﬁngfagglﬁﬂEQt@lﬂH?htéﬁﬂg'ng 20 between 5 and
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consij st gf san ref erence % #g 2 th di th
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Coaﬂ@leWQﬁgSH%%c%apﬂldd net @rpﬂhﬁhﬁéﬁﬁﬂ&ﬁﬂéﬂﬁodlment of
basin, with injection 31 of a mneral salt or a
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sl udge 1Q, recircul ation settllng t ank MAth t he

n
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f'°§£9héipﬂg 8gephe ih¥BAEEBALNG at a speed of at
| east 20 m hour. According to yet another variant that

can be 5 ehigsaged? the sattbrhgmaink 1viigwa of a water
bal{?égggegk Olevice according to a preferential embodiment

ol

drawings,

of the invention.

15 As illustrated by figure 1, the principle of the
invention lies in successively causing the wastewater,
untreated or biologically treated, to pass through a
settling tank 1, then through a screening system 2,
external to the settling tank and with a mesh ranging

20 Dbetween 5 and 25 micrometres, preferentially between 8
and 12 micrometres.

A ballast of this type can for example consist of
sand.
With reference to figure 2 the settling technique

25 used will be preceded by a coagulation step 3, in line
or in a coagulation basin, with injection 31 of a
mineral salt or a cationic polyelectrolyte, and a
flocculation phase 4 before injection 41 of an anionic
or cationic polyelectrolyte (polymer).

30 According to another wvariant that «can Dbe

envisaged, the settling tank 1 is a sludge



settling tank, with addition of at |east one

coagul ating agent, one floccul ating agent and one

wat er insoluble granular ballasting naterial,

functioning at a speed of at {gast 30 m hour, the

bal | ast used in the 10 settling tank 1 being a

granular material with a specific gravity greater

than that of water and with a nmean di aneter ranging

bet ween 50 and 250 micronetres. The screening step is
carréetroutabhoscesedns ingxt tame) tidthhetset akdidig itankof at
and, downstream t her eof 15 tg a||OM/thﬁ cont&ol.of c
t he 2% e?P%l%%@‘?lﬁ%th‘?jgtﬁ%e“ | 881l RSt h&PEGHI2TREY agent,
screeicPi@herenit ah | ypbag arl@tmeastepoempBsiir.and is

of the disc or drumtype, the disc type being

pref err eiccopdimeg pref ergted @t nyadilrasdt | dihats can  be
fro L QSi of I.SC rum towar ds. .t
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equspipelingt h teatker epray wasditgosystcdns 2t, viddst one
injectioP nozzl es or nmanifolds Ereterential
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the; Qppoghie drhBalLeN a0 118 i LIRSt Nth1 DUELAGtioning at
tests, disc sCreens of the "Hydrotech" type
(r eyi speeddofr aliedeak)l W& endlgatt, ttHescaiiasti ngedasy the

washi ng, by neans, of, nqzzl es di spased .qut si de and .easy
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e o VDS SOl S LA SR I { Me) screens
external to the settling tank and downstream thereof,

15 to allow the control of the screen clogging and the
cleaning thereof.

The screen preferentially has a 10 micrometre mesh
and 1s of the disc or drum type, the disc type being
preferred.

20 The preferred screening direction 1is from the
inside of the disc or drum towards the outside, while
the screen will be preferentially equipped with water
spray washing systems 21, with injection nozzles or
manifolds preferentially disposed outside the screen,

25 injecting the water in the opposite direction toc the
screening.

During tests, disc screens of the “Hydrotech” type
(registered trademark) were used, these affording easy
washing by means of nozzles disposed outside and easy

30 of access, when the screen begins to cleg.



screening, and this with settling speeds greater than

100 netres per hour, and approach speeds ranging

between 10 and 30 nB of settled water per hour and per
square metre of devel oped scregning surface, with 10

coagul ant doses (al um nium sul'phate used in this case,

iron salts al so being an excel |l ent coagul ant) around

12 ng/l expressed as alum nium and doses of polyner

of 0.7 ng/1l. The concentrations of matter in
suspensiwitineseredis divied bymandactmeshobfmdPlemikraometres

20 jin t tipe, b ' th h
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reduces the level of matter in suspension 20 in the
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103 cr SRATREP D 98588 HERUPE oA RS 1T dni RaCRiE case,
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Watl@ry mg/1.
The concentrations of matter in suspension were
15 divided by a factor of more than 20 in the same time,
by passing through flocculation/ballasted
settling/screening.

The settling/screening treatment therefore
considerably reduces the level of matter in suspension

20 in the treated water and promotes the polishing of this
water by the use of supplementary treatments, such as:

- the treatment of dissolved pollutants by the
injection of powdery reagents, such as activated carbon
in powder or granular form, or with ion exchange

25 resins;

- the disinfection of the water by oxidising
reagent, such as ozone, hydrogen peroxide, chlorine,
sodium hypochlorite, chlorine dioxide or chlcoramines,
or by UV radiation.

30 It should be noted that UV may be applied after

screening so as to benefit from the reduction in the



51n the latter case, application by UV emtters

installed directly in the vicinity of the screening

grille is preferred, illumnating the latter with a
flow of UV, the germcidal action of which is

reinforced by the fact that the m croorgani sns

retained 10 on the screen are subjected to high W

dosages by their periodic passage, at each turn

through to the screen, in front of the UV emtters.
Thestreaen waShimg: vt erins puspenehénal (MS) r edyel etdo  the

upstream of the settling tank so as to be 15

refﬁ%ﬁﬁﬁﬂ%ﬁQﬂj and settled. In a manner that is

preferrad; apmpngaakd BEhappl itle WRIHSIG Wt ekhéSscreening,
di sinfected by the action of an oxidant 23 before

r etURFANHLND the deed |dvylitnkeof Mke Iewkled|yatenis

hi 20, dj si hl.or i i Qn.
5 oni Sat 1 oh, SPSV T RHF At TRECANE BPhcdek. ohai Rtters

10

15

20

25

30

caneabdd ediweldt 197 oiht tHeo wheihiegt neft tbfe screening
surface water of the river or lake  water type, in ,
pardiickherr 1iSn BFYERTEEr enfoe itk 319 Zﬁhﬁatf%?t?ﬁ with a
SUSPRPT 08e andylil Crions GAN SHEC AN 3a8kiBn OTAAl Sfnich  is
than approximately 5 mcronetres, but also [
heavaimiptadesd doyd ot ofact Thieat r ela¢ mehtrecanganlisnsbeetained

SuRplSTED €6 Y, & £ SLOFSELL 00 £ SBLIRY B LI S
| akeer ved £ fﬁéagaaga,a&?teréadh CONPR i 8hRgughf tef the screen,

settling tan .
setn iHprheel die B8 sirbot®r$ol | oned by a screen with

a 10 niQﬁﬂyEt%%%ee%?shwggﬂfngL”ngté@e Qgeraﬁkggerentially

conditions in

ssol ved

13 ballasted with sand functioning at a

Icated in
recycled 22 upstream of the settling tank so as to be

reflocculated and settled. In a manner that is
preferred among all o¢others, the washing water 1is
disinfected by the action of an oxidant 23 before

returning to the settling tank.

More generally, this washing water can be
disinfected by chlorination, ionisation or uv
radiation.

The same process chain can be applied with preofit
to the treatment of surface water of the river or lake
water type, in particular in order to remove from it
matter in suspension and microorganisms with a size
greater than approximately 5 micrometres, but also
dissolved heavy metals and cclour. The treatment can
also be supplemented by a disinfection treatment by
oxidants or UV.

By way of indication tests carried out on lake

water with an assembly comprising a floc settling tank



table 1 below, the results of the followng table 2: 5
Tabl e 1. Throughput 1,800-2,200 n8/h Total retention
time: 15-20 minutes Speed at settling tank

mrror:50-58 mhour 10 Dosi ng 1%f coagulant: 8 ng Al /I

Dosi ng of polynmer: 0.30 ng/l "pH. 5.8-5.9

Recirculation: 4% of input rate 15 Table 2: Paraneter

| nput Qut put Objective Efficiency Colour up to 109 ngy

Pt/1 5 nmg Pt/ <15 ng/Pt/1 95% 20 Matter in suspension

3. daigldstet myith <SafdnfjlhceIB8Uinfurhl d tyedt il Uspeed of
0. NTU <1.0 U- KVMhO4 60.6 ng/1 9.6 ng/l - 84%

O TG g9 608 g Y <20 SFIT 4%t otal 1N BAFRPERETSS
- (%ééhr§b$$/1u58e§otﬁﬁ @ﬁéraégﬁgjé%ﬂﬁﬂﬁib&%Uﬂh@i@&ted in
<0.05 A7l <0.10 ng AI/I "14 CLAIMS 1. Water

t r dativent]l e hod diredresulesiuef nghe t Eolbowiest taple 2:
matter in suspension, and in particular its 5

parasites content, conprising a settling step

consi st imglen maki ng said water pass through a

settlin tank, at a treatnment speed greater_than 10
m hour, TTEHHERWrised in that said sett$?Ag2step ny'h

fol | owedrdyy; 1 xfe#l& GSEeM Y, step usi n%5§2§%f§ﬁ't¥‘@ose
10 screen mesh has di nensions rangi ng between
appr oxi rigtesddy &5 mdedriolmety esaandniappeoxd ted el p/2sur

m cr orretd'oess..

10 ing of coagulant: 8 mg Al/1
Dosing of polymer: 0.30 mg/1
pH: 5.8-5.9
Recirculation: 4% of input rate
15 Table 2:
Parameter Input Output Cbjective Efficiency
Colour up to 109 mg Pt/1 5 mg Pt/1l <15 mg/Pt/1 95%
20  Matter in suspension 3.3 mg/l <2 myg/l <5.0 mg/l >38%
Turbidity 4.5 NTU 0.19 NTOU <1.00 NTU -
KMno, 60.6 mg/l 9.6 mg/l - 84%
CODgr 34.8 mg/l 9.3 mg/1 <20 mg/1 74%
Total Aluminium - 0.12 mg AI/1 <0.50 mg AL/2 -

25 Dissolved Aluminium - <0.05 Al/1 <0.10 mg AL/l -



2. Water treatnment nmethod according to Claima1,
characterised in that said fine screening step is 15
carried out by nmeans of a screen whose screen nmesh has
di mensi ons rangi ng bet ween apq@oxinately 8 mcronetres
and approximately 12 mcronetres. 3. Water treatnent
nmet hod according to one of Cains 1 and 2,
characterised in that said settling 20 step is
preceded by a coagul ation/floccul ation step. 4. Water
treatment nmet hod accordi ng €&.AQM& m 3, characterised
in that said coagulation/flocculation step is

obtai ned by the recircul ati on of sludge comng from

sai d sett] iyt St eRreWirhBnaddhd 96t @ isRid ¥at efeifcidly its
at | east one coagul ation agent and at |east one .
f | ceotent opf agehtersinvsuerensdame@ndretthoparticular its

accordi Caima4 cha ' in_tha [
5co§§%ﬁ%¥%ﬁ%§fld§%u %?an é@@%giéfggrri%d o%?ﬁg?ggg step
speathoifstaind eas tmZ0i g hoatd BOE&r Phserchreayheat settling
nmet hod according to Claim3, characterjised_in that

sai B Hpadlt A | ohR3 1eRRhI SRFeH d5eakeeptian obt arARAYEY

addi ng tg, sl d MWef &Ly at i eaghaene s0eAW Al Oh@gdedtep is
at | east one floccul ation agent and at |east one

gr afel owdyh| basai Agneatseresnings altdyd e1ding wat egcreén7whose
Wat er_treat nent nethgd according to Claim6

10chat et @t i sed@SSR t haP28ai d ORI Fon/ f LGS i onPetveen

St efppSotpidt &0y OUE atmi: Sheftr-&d abtnbeasippibrotely 25
8. Water treatnment nmethod according to Clains 1 to 7,
chdtef@neseRBin that it conprises a step, 10

downst 1 G2M gl 521 4 85HekB0 L ERoc R0 Crain 1,
characterised in that said fine screening step 1is

15 «carried out by means of a screen whose screen mesh has
dimensions ranging between approximately 8 micrometres
and approximately 12 micrometres.

3. Water treatment method according to one of
Claims 1 and 2, characterised in that said settling

20 step is preceded by a coagulation/flocculation step.

4. Water treatment method according to Claim 3,
characterised in that said cecagulation/flocculation
step 1s obtained by the recirculation cf sludge coming
from said settling step, with addition to said water of

25 at least one coagulation agent and at least one
flocculation agent.

5. Water treatment method according to Claim 4,
characterised in that said coagulation/flocculation
step is carried out at a speed of at least 20 m/hour.

30 6. Water treatment method according to Claim 3,

characterised in that said coagulation/flocculation



9. Water treatnent nethod according to C aim8,
characterised in that said step of injecting an

oxi dising reagent is carried out upstreamof said 15
screening step. 10. Water treagtment nmethod according
to one of Cains 8 and 9, characterised in that said
oxi di sing reagent conprises at |east one of the
reagents belonging to the foll owi ng group: 20 -
chlorine; - sodium hypochlorite; - chlorine dioxide;

- ozose. id lobYataedt HSat{®miinget 60daadc wadigly 410 d¥st one
one of 25 Clains 1 to 10, characterised in that it
corfiRdgeaaiont agentipstitedimastt el Skoeam dgle epgeBf and
| njgct | " SHUEES 14 £35hs0Mfble i
of t ei%]%%geﬁggm%gcé 8%%?%?%lolt er*gzlrﬁ%tvmé%bégrou%: ghie an
actwatagred carbon in granular form 30 - activated

carbon i wder form_ - ion exchange resjn. 1 .
SVt or 1t rbalIRRE nECROATER oS HEOR0 SHRP OIS C8l diRin 6
1 tehddactdafaederisedchacthghilt €6ABLILEESon/flocculation
downstream of said screening step, a Ste

di stt¥rects ngprsaled warerabya speadi afi ah. Egggg: 30améhour.
Lreatmery npihod according LocAnY 90€0hinfl BbME ik 1 ko
nmp

11, characterised T ri Sés; wnist ream of

sai T, sethhiragteirégeand ipst taam ofitsai gompetieesi ngr  step,
step, a step of disinfecting said water by UV, 6 | ,
10 adffindimceany 19F it t et d&FRee &fnedngecting an

reduei 80 {h8 reagent.

9. Water treatment method according to Claim 8,
characterised 1in that said step o¢f injecting an
oxidising reagent is carried out upstream of said

15 screening step.

10. Water treatment method according to one of
Claims 8 and 9, characterised in that said oxidising
reagent comprises at least one of the reagents
beleonging to the following group:

20 - chlorine;

- sodium hypochlorite;

- chlorine dioxide;

- ozone,

11. Water treatment method according to any one of

25 Claims 1 to 10, characterised in that it comprises a
step, upstream of said screening step, of injecting a
powdery reagent comprising at least cne of the reagents
belonging to the following group:

- activated carbon in granular form;

30 - activated carbon in powder form;

- ion exchange resin.



content of matter in suspension, and in particular the
parasites content, conprising at |east one settling

tank, characterised in that it conprises, downstream

of said settling tank, at le one screen whose

screen 15 nesh has di nensions Tangi ng between
approximately 5 mcronetres and approxi nately 25

m cronetres. 15. Water treatnent device according to
Caim14, characterised in that said screen nmesh of

sai d scrk2n Wabsr di neasmens mahpodgabebtwdéng to any one of

tel 8 0 res and a r oxi mat el
o & ST ed. 58, LWt cPERFRGFRERPeReviibo AR borkh ngoRBTL5es,

Oned@&ns@@éﬂs Je‘!f angala Cé@f@@ﬁfﬂicbse%t'éibthah sadhp of
settling tank is of the

coadid btfent ingcealdt vohe babyadVedagiatioBet t|i ng

type. 2 7. r t e g.to ai

T (T L S
assorahted 1 mtbh]a_bathashcﬁeﬂpsealng1atgaanwharcomprlses,
material with a_ specific gravity greater than that of

wat EPWRRHESAR hOE S8d&h 8 EhetRg FBﬁ@lﬁ@QMﬁRﬁ%ﬁPam of said
appé@fé@@{ﬁgységp 30 &1 &F ogpt &félﬁﬁgcgﬁ%oéhﬁﬁt %Lag_e%iigy uv
m cronetres’ 18. Water treatnment device according
to ChdiabidA. to 17, characterised in that said screen

Qor scree ar € of the dis drum type. 19. Water.

1077 eat montd iR EB° abCORAMRE t G e BFd 510 Becing the
to d@mt@ﬂa@raﬁtméteég in thpds iGHIPrds@sin NBapsielilar the
de-cl oggi ng said screen or screens. 20. Water

t r c2d PRt LeR Vi tedtor dickgibrd séngi n19, leadar adtcer iS€&d 1ing
in that said 9&&%9?&&1”% MEANS EONRLHSE; B‘g N3 Lﬁ%tream of
sprayi ng mas undér ~ pressure: 18 it ar

treMMnsede\luug acooe di ag tledd@ai om20screen whose screen

w

15 mesh has dimensions ranging between approximately 5
micrometres and approximately 25 micrometres.

15. Water treatment device according te Claim 14,
characterised in that said screen mesh of said screen
has dimensions ranging between approximately 8
20 micrometres and approximately 12 micrometres.

16. Water treatment device according to one of
Claims 14 and 15, characterised in that said settling
tank is of the coagulation/flocculation/ballasted floc
settling type.

25 17. Water treatment device according to Claim 16,
characterised in that said settling tank is associated
with a ballast comprising a granular material with a
specific gravity greater than that of water and with a
mean diameter ranging between approximately 50

30 micrometres and approximately 250 micrometres.
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15

20

. 25

characterised in that said sprayi ng neans spray at
counter-flow to said water to be treated. 22. Water

treat ment device according to one of Cains 20 and

21, characterised in that it gemprises 15 neans for
recircul ating the washing watéer upstreamof said

settling tank. 23. Water treatnent device according to
Claim 22, characterised in that it conprises means

for disinfecting said washing water before its 20
recircullfti dfetgst teaatoénsaddvieet laamprddmg 24.Claims 14

Va i devi ce, ding.to Claim 23
cheb it bt | S e Thr et Heahso b CHFEERF eaE ) Bgreens are

sai gl Wasdi dids yad e $raf ec ghosen fromthe fol | ow ng

techni ques: 25 - chlorination; - ozonation; - W

radi ati ofP- Water treatment device according to any one of
Claims 14 to 18, characterised in that it comprises
means of de-clogging said screen or screens.

20. Water treatment device according to Claim 19,
characterised in that said de-clogging means comprise
means for spraying washing water under pressure.

21. Water treatment device according to Claim 20,
characterised in that said spraying means spray at
counter-flow to said water to be treated.

22. Water treatment device according to one of
Claims 20 and 21, characterised in that it comprises
means for recirculating the washing water upstream of
said settling tank.

23. Water treatment device according to Claim 22,
characterised in that it comprises means for
disinfecting said washing water before its
recirculation upstream of said settling tank.

24. Water maintenance device according to Claim
23, characterised in that said means for disinfecting
said washing waters are chosen from the following
techniques:

- chlorination;

- ozonation;

- UV radiation.



