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WO 05/ 032698 PCT/ FR2004 ﬁ Mmm t hod for avoi di ng
clogging of filtration mmmﬂ mm present invention
relates to a nethod for 1npraying the 5 performance
OPofP$?6§§%9§ menbranes that are used in thectyPREGBEY002437
of e uents, particularly wastewater rich in organic
matter such as secondary wastewater. The object of

the nethod of the invention is to prevent the clogging

oMet o) h fa oggi RfofhlEKakiger wgRbranes
skilled in the art that mcro-, ultra-,

nanofiltration nmenbranes or reverse osnosis nenbranes

are vulnerable to the cloggi ng caused by vari ous

t ynespotsetbstaneasionuspiaded mat hemethogafibe tmapreving the

15 bi.ol ogi cal gani sns, (bacteria, alg etc, .
BeRFBFTARFRof Tor ELheLa: LoRe PambRandRy WiRr crbg tiga in the
nechahment ok tefflndiitect phrhdovleudyi rwastéwatéongich in
d8§§5h98dmthE?eshEheﬁgtHégonﬁgrthQEtéﬁgﬁéénce%h@rSbject of
present in large quantities, for~ exanple, In ,
thﬁu@ﬁF§°ﬁrGﬁgdéﬁwehFVQHEFOQaéﬁeW@téﬂeWﬁﬂﬁnﬁﬁﬁn01°991n9 of
SYREE8Emeflb¥hARE8st hese ef fluents a particularly

cl oggi ng character and thereby jeopardizing the

menbrane filtration. 25 The industrial use of the
nEtbriandsnawm tbe argpagsopniskdflletheirpathecalrar | yhat micro-,
CL??QQDQ‘“HH&§¥ rtfﬁtf&ﬁ’eBQRBQQ R tr&?t¢4everse osmosis
partrcularl’y o the secondary wastewater rich in

chengrages upreanvdneriaplieefticedthmd ¢lpgginereanseki byedarious

lfypes of substances: suspended matter, organic matter,

bioclogical organisms (bacteria, algae), etc. The
identification of these substances and the clogging
mechanisms are the subject of numerous investigations
described in the literature.

These substances are present in 1large quantities, for
example, in effluents from conventional wastewater
treatment systems, giving these effluents a particularly
clogging character and thereby jeopardizing the membrane

filtration.

The industrial use of the membranes and the management of
the particularly clogging character of the effluents
treated, particularly of the secondary wastewater rich in
clogging substances, is reflected for a person skilled in
the art by the installation of restrictive and costly
procedures which are recalled below:

1/Curative Measures: These are chemical washing procedures

for the purpose of restoring the performance of the
membrane when it is clogged. These chemical washing

strategies are increasingly aggressive in terms of choice
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30 the art by the installation of restrictive and
costly procedures which are recall ed bel ow
1/ Curative Measures: These are chem cal washing

C or the purpose of restoring thgsr/rrR2004/002437
pé? %?ﬁ%%%ggéf the 35 nenbrane,when it is c ogée% /
These chem cal washing strategies are increasingly
aggressive in terns of choice WO 05/032698
RO/ ER2gente0 48y tirebf batgbmng, amadc heigo banchiergs of the
aﬂde SN 5@r:%ﬂléajﬁorfre‘&%ﬁ1@}¥)mq 5 i38P! hefbkaRe service

om SI n ane service fe and strong Yy
t i ORLFRBILY oA MRARL DNBRI CEhe (3ePEMBRF economics:

r@cﬁ’@@éﬂtéfaﬂéabbﬁtg Eﬁﬂaﬁﬁfﬁt rr(asiula@wmit),(ldl;@oﬁlﬁ, cost of
the resulti roduct i own t as  we as
e‘ﬂ%ﬁ r orﬁ‘%%‘fj;tfg r?%pacﬁrs Pg’e‘“?/ Pr &t8ri ve? well as
Moasin @sneles]l diaspadies Dptl m zatl on of the treatnent
system upstream of the nenbranes, the installation of
a final finishing pretreatnent (addltlona
mrdf@at nent) is very often enpl oyed for better
managenent of menbrane fouling. These preventive
sures are 15 reflected by the follomnn% treatnents,
d%/a RLeVRRL 1Y { Meagynes of (S5 ISIRF r &8 | ERTABEGRT1ON Of the
Rt mentnat | opstdhi s mpsth@raddléf on ehe sodmembranes, the

hypac rite in.content nagi froml to .10

DA G o5 Re TFPRdude Ty TS AT THT R (2daitional
Ipn&nnﬂanmemmbtleaneryfoﬁtEnaemmmwyadnﬁﬁnIbetﬂexwmanagement
(';Bf?ffgrr@é‘:ﬁﬁraﬁé‘ Ofgﬁilﬁg CO”‘I‘h%' eb' SHYre ThddbSres are

ct, nention ma made rel evant
mﬁaﬂe&ﬁa&%né%eﬂ@w vﬁﬂlclhwﬂé%ﬁ:ri:ﬁ@atmﬁﬂﬁﬁr|%¢Scr1bed in the

ap d i sad #5118 hd Dke:

Prechlorination: This is the addition of sodium

hypochlorite in contents ranging from 1 to 10 mg/l. This
strategy is frequently described in the literature upstream
of wultra- and microfiltration membranes, in order to
control bioclogging. To this effect, mention may be made
of the relevant ©publications below which describe
industrial applications of this technique:

P. Cote et al., 2001, Immersed membrane ultrafiltration for
tertiary treatment of sewage effluent, Proc. IWA Congress
Wastewater Reclamation and reuse, September 2001, Tel Aviv,
Israel;

Van Houtte E. & Verbauwhede J., 2003, Re-use of wastewater
effluent for indirect production of drinking water in
Flanders, Belgium, Proc. AWWA Congress of Atlanta 2003;

Gullet et al., 2003, Advanced wastewater treatment and

water reclamation using membrane filtration in Charlotte,
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25 P. Cote et al., 2001, |Immersed nenbrane

ultrafiltration for tertiary treatnent of sewage

effluent, Proc. |IWA Congress Wastewater Reclamation

WS gepsP Pt enber 2001, Tel Aviv, |sraeperPrIGE/002437
Houtte E. & Verbauwhede J., 2093, Re-use of wastewater
effluent for indirect production of drinking water in

Fl anders, Belgium Proc. AWM Congress of Atlanta

pkh Foneyi ¢t RO AWEDOSONIWRSH Rl Makrrbmit €903 -
treatnment and water reclamation using nmenbrane

filtration in Charlotte,_ WO 05/ 032698 , .

P ErRRBOD0RR 18 1ot eV iR ritarbast ingerticular:
Congress of Atlanta 2003. This option has the

follown ra cks ,.n particul ar: .- th rodyct.i on .

of oxi—daglhgn \lﬂf%&c?utcltosrpv\hlé%h, © &gsgﬁgpng%a%ﬁ%de{mttyspe which,
of menbr dependaéng wmy Yl tigperefampwbraher ased,| may not be
this casgerhhfRe@Xi fRLLOBN . PYPrAUUGHS Ar ak@UNdLhl theigation
treated water _and their _renoval requires cunbersone

and cost PyPpeSucts0atredOhEt i shs dereidishivater and their

adsor pti @amo®ht. ) ,rddiei reed tombersbiR Ofand costly post-
dec_hl ori gatl gn o% t he f||_tered ef fl usnts vv_hen t he
resi dual “ORPEART (BRYERES OSPREIApafPEPLPG LR t REC )

recei W ngheenueednnéatr oa theepypefofdechliseindtide of the

treated 1% , Q ' se e, an . not __ .
resi st an%é%\g@%gé oxélfd%!n"g{h% he%g?lggle otfrﬁ){JF %re%@%gr%‘d ox?d‘—f‘nt
reverse 6SRbBENE cokBi nalhoaspatihgeconpbtht e the receiving

pol yam dgn{(epBhrABRE. J1O" tBRXAMRIR) - 020 ddidd 09f Ofthe treated
chl oram nes: Wen the conposition of_the
water, or with a second membrane stage not
resistant to the oxidants (the case of UF or MF and
reverse osmosis combinations using composite

polyamide membranes, for example).

Addition of chloramines: When the composition of the

membrane is incompatible with chlorine (membrane not
resistant to oxidants), one alternative to prechlorination
is the addition of chloramines. This alternative is
described in the 1literature wupstream of polypropylene
microfiltration membranes or, more commonly, upstream of
reverse osmosis membranes.

Microcoagulation: A second alternative to the

prechlorination technique consists in injecting, into the
effluent for treatment, before its passage over the
membrane, microdoses of a coagulation reagent that
destabilizes the colloidal matter in suspension, in order
to control the clogging of the membranes. This technique
is described in EP-A-1 239 943.

Industrial applications for secondary wastewater treatment

are described in:




10

15

20

25

30

35

menbrane is inconpatible with chlorine (nmenbrane not
resistant to oxidants) , one alternative to
prechlorination is the addition of chloram nes. This

ahbesspbsye9ks described in the literaturepdpprRe806% /002437
of polypropylene 25 mcrofiltration nenbranes or, nore

comonly, upstream of reverse osnobsis nenbranes.
M crocoagul ation: A second alternative to the
prechl orination technique consists in injecting, into

txh@n 3@oetfote§+§ntetf Oélt r eabgeNt woafore 1atlsgé>@tssaaﬁbeuﬁé based
m, cr od oses of _a coaqul ation re
isteT GEoan PronstenabEar s ohiuk “Bdhg gt s8 ok BPERhra 12003

in order to control the cl oggi ng of the nenbranes.

TIQ ft%hnkzq deSQBPBed é{blqpéotljorgsgf ow?rs%ouling RO

ustri‘al I Cat 1'ons ary wast ewa
tm@abmm eéeme@@scﬁmbedecmammoa/ @§261931101pa1 wastewater,

b
+ ?ar S nEéﬁrane ﬁ?éé Br9nRing and0Bystrial water

wat er reuse proj ect,

mdusww(:oﬂa?@%%ro?osl@raﬁilél%oo§ralscvv|f M & Al't
S., 2000, Application of IOM/fouI|ng RO nenbrane

I t f I t f t t
. Chovenhir st Lohu . Srav et hiE A B F b cBepaF ibed in:
Wat er Productlon Cct ober 2000, Paris, France; 10 and

UL 1 €21 LR 1O, SERUB! oo LLEBNIRDT oF Sudesttt Pefablon ac a

Assessment o tration
éﬁﬁﬁrﬁﬁ%m¢@btw9ﬁt 6¢V¢éﬁérs@S@@ﬂb§|smﬂ@hﬁaaﬁés for surface

s d st r S%@leifnéj&&ﬁl I Nngtioen, Eéﬁfer@ﬁ@éer&@c%e@%ranes in
Menbranes in 15 Dri.n |n Water and | ndustri al

oAU D= KT BN AFCUEEE LR WA LSdp BB Bioibe, Mulhein an

2067 Ryt [/ SepBdnbéx dpadeptaab2, @ZP0275Seswater RO
pre-treatnent with 0.1 EI'm

D. vial et al., 2002, Seawater RO pre-treatment with 0.1 Om

5'" Annual IDS Conference on Pre-treatment

Microza®, Proc.
and Post-treatment Technologies 1in desalination, Haifa,

Israel, December 3-4, 2002, pp 65-71;

D. Vial and Doussau G., 2002, The use of ultrafiltration
membranes as seawater pre-treatment prior to reverse

osmosis membranes, Desalination, 153, 141-47.

This technical solution has the following drawbacks in
particular:
- the production  of chemical sludge and its
management (treatment or disposal),
- clogging based on metal hydroxides requiring the
application of washing procedures and specific

reagents.

In general, all the technical solutions described above

incur costs associated with:
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M croza, Proc. 5th Annual I DS Conference on
Pre-treatnent 20 and Post-treatnment Technol ogies in
desalination, Haifa, Israel, Decenber 3-4, 2002, pp

6§o7bbﬂ@3jégﬂ and Doussau G, 2002, The US@C@VFR2004/002437
ultrafiltration nenbranes as seawater pre-treatnent

prior to reverse 25 osnobsis nenbranes, Desalination,
153, 141-47. 30 This technjical_ solution has the
f ol | owi-ngt e aRBBRERESE nOL phRei eleBIcal ¥RRIPRBAuUCti on

of chen cgheshHd8gemBAL aha NRIBEGarENd£ (EheALBBNt rRagents on
di sposal ), .- cloggi ng based on netal hydroxi des

requiringé%ﬁ%' appl i cation of washing procedures and
speci fi-c theagemitsact3ind n gfenehal , melmbrthe tethbhi cal chemical

wih Vo BergeBbos MR kR0 RPEEEEI0Y° s BR00! B, operating
pur chase efnédhbieneni tapaceagent the-menbranpagerence life,

and StQTaQHeOf?EHgﬂéﬁﬁbnreégen 190t aditt €re1dadfd®s requiring
contactlngégf he nmenbrane with ,a chemical reagent

whi ch, debeRAFRNBNCRRE QBQPQFFﬁéeSCGN@iﬁqﬁiioqmﬁﬁ£ﬁ¥;aSPeCt
on the negbrene seeytvienti gstemt he generation of

pollutant releases requiring treatnent that

j eopardi zes the environnental aspect of the treatnent

sysit emiewn wfewctbhé tdradbavkackst ofthdie teadtimiquess currently

C%Hﬁt@}}e}é to prevent or at least reduce the clogging of
filtration membranes, the invention proposes to provide a
method effectively reducing or eliminating this clogging,
while improving the hydraulic performance of the membranes,
while eliminating the preventive addition of chemical
reagents upstream of the membranes, and while reducing the

curative use of reagents (chemical washing) .

In consequence, this invention relates to a method for
preventing or reducing the clogging of filtration membranes
used in particular in the treatment of effluents such as
wastewater, characterized in that it comprises the addition
of a natural organic adsorbent to the effluent for
filtration, intended for trapping the molecules and

particles which clog the filtration membranes.

According to a preferred embodiment of the method according
to the invention, said adsorbent consists of a biological
floc having an average dry matter concentration lower than
or equal to 2 g/l, this biological floc possibly consisting
of biological sludge issuing upstream of the membrane
filtration installation, insofar as the installation is a
biological treatment station. According to another
embodiment, the biological floc may consist of biological
sludge issuing from a distinct treatment station, this
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enpl oyed to prevent or at |east reduce the clogging of
filtrati on nenbranes, the invention proposes to
provide a nethod effectively reducing or elimnating

tyb So) 9w, 15 while inproving the hydragétfrr2004/002437
performance of the nenbranes, ?mhlle elimnating the
a

preventive addition of chen1c reagents upstream of
t he nenbranes, and while reducing the curative use of

r-"e]é{:fiﬁﬁ sPetRSniBARCHABARNGR PAYF tieudeds dditen ey s Hgachemical
Pl i DIz €l et estheianBetifd pesquPi®yeliriAgifay water from

du ing the clo of filtration menbranes used in
p@? 4*??1‘8’?%5%&?%‘?% Ff W3ITeFK s such as
wast ewat er, characterized in that it conprises the

ddi tion tur.al or.ganic sorbent to t
Htdidihg oFodsthe| Ryttt o BB el ot Peh il i qgecan be
rmitemﬂtssecanelt#namidi:escu\hj/chrrﬂmgthhe ffl_lturaucom tank for

dﬁP&HéngliEerﬁéﬁfE?EEgmgnb gﬁﬂﬂifghéhgffluent

ccor sor

neth e I nvent sal ent

i %’c]st’fﬁtlao%l BeEgreal t302AMdE SRR AGtan WirerigjeorRye. for
rédffed ONCRNtd Bl O Ns Yy H¥tfis | hathe Wi cdD 21§¢ | can be fed

thIS bIO|O ical_flo 0 |ny consi sting of
éﬁﬁ g?ﬁ? Upstream of the menbrane

f||trat|on |nstaIIat|on i nsofar as the install ati on

Sockas Ge0 ERd SN SLA PN REEPER B R cateal floc
dframanlidmcnartsr:&ége args e dulons awhishi ndtog the membrane
tarn%aat FRYmsSt at | 9&odealt&1v\éo 924832688 PGILFRIQPAL 00248 ereot,

sl.udge bej ng ectable in particular into
pﬂ;ﬁ& eWP%ar‘fllgﬁ?&e/abcﬂc?s’z%%%nclg%escsﬁg & PreRudi dgtoc is
drdenditg edat erirf r omhef r e&liwatralturbr acki shTwet erm@thod  thus
cordi ng tQ. invention, .the bIO|OgIC
ﬁ%acraccgcn k'}gze’%c trlosduceauél ﬁ%? di é)gtlyﬁ“}ﬂo e membrane
foenficamame e agkd f dor eliminating any need upstream of the
membrane for finishing chemical pretreatment as described

above.

Thus, according to the method of the invention, the
materials responsible for the clogging character of the
effluent are transferred to the bioclogical floc by
adsorption, absorption and trapping by flocculation,
preventing their direct contact with the membrane. The
biological floc also forms a protective layer on the
membrane surface, as mentioned above.

The invention ensures the optimized control of the clogging
of the membrane, allowing diminished wuse of chemical

reagents for the regeneration phases (chemical washing).

As is well known, the biological floc is produced naturally
in wastewater treatment stations employing a biological
treatment step. Its presence and management are
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I mersed nenbrane filtration systens, or into the

effluent for filtration before its adm ssion into the
menbrane, for encased filtration systens. The

b®! 9)6826d80Cc can be fed 10 continuouslyp@t/FR2004/002437
batches. It has been found, sufprisingly, that the

bi ol ogical floc traps the particles and nol ecul es

whi ch clog the nenbrane and forns a protective |ayer
FPRFRAGERE LG e tHer edftegrad| t HBaEh t IRF hi ey conventional

GhHge WPt €Nt BehEheff SHEPaB1it06nES HERBEI thedrélise of the

t.he literafure., The thod _t hu characterized is .
o laEEThr EERg: 00F g SHeBran S T PeNe e S 1q ofhange in
ether mat enga Anfloee donpshe esvaofionhe nenbrane for

finishing chem cal pretreatnment as described 20

above. Thus, according to the nethod of the invention,
tFierthexeerel sinethoncade eof oreraked| ngybngnedar bbeeaddition
£ theyg&h ftyephe a5 Lol 5GNSAET £ 8Yct Pnt PRe bhOL §AESBhood of the
floc by 25 adsorption, absorption and trapping b
fIIeRIARE i S the e%%jt‘?‘?ﬁJgnfi’ H‘PPH?'P%‘&'EaEﬁn?%‘é?ns\%ﬂﬁs’

t he rren_bﬁanle.caheribhﬁé@gictﬁib f the alf@alﬁﬁl_{@atﬁion of the
protectiye lLayer gn e rane surface, as

ment i oneglgk%géé.cagof#ﬁg f"%@énti on ensures the

opt i m zed fcdhtisolbicfll adieadl dhgiangis afed¢hel exienbe anebiological
al | owi ng. dim.nish : I C .
Fegener af o0 ohdsas (hem Sar vRehrng e, (] | 20f1dental
known, tBEPBRSLOHi dal theodPiss rgagd f&ed tiwhr AYISFems

in wastewater treatnent stations enploying a

Hhe G5 oAb Hobtag o0 Ak Ehg Brqpent TAYSAELon will

appear from the description given below with reference to

the drawing appended hereto, which illustrates two
embodiments thereof, and which are nonlimiting. In this
drawing:

- Figure 1 is a schematic view showing an embodiment
of the method of the invention applied to immersed
membrane filtration systems, and,

- Figure 2 1is also a schematic view showing an
exemplary embodiment for encased filtration

systems.

In these two embodiments, the mnatural organic adsorbent
added to the effluent and intended for trapping the
molecules and particles that clog the membrane consists of

bioclogical sludge.

Figure 1 shows that, in this example of an embodiment, the
biological floc, fed continuously or in batches, 1is
introduced into the filtration tank in which the membrane
is immersed. In the example illustrated in Figure 2, the

biological floc, which may also be supplied continuously or
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consequently an integral part of the conventiona

wast ewater treatnment installations. Hence the reuse of

the biological floc for tertiary treatnent causes no

&k@ /d§b6§$¢ material flows on the stati gior/FR2004/002437
urthernore, in the case of aegfated nenbranes, the

addition of oxygen to the biological floc in the

nei ghbor hood of the nenbrane has the foll ow ng
sizppbatehear y igdvirtreduced PLresteyi biittes F%etﬁéfluent for
St 9 Hd 28 Ak A rd Mgt ARl O Sl idd @1 tuembidnd hi s
biological floc is recycled to a biological reactor,
it contributes to reducing its accidental expansion
i'IFb tmumslta{te@mr;é a;dmmagselstam téciihen] febfertes provided
ant ages_of the prese e

}6m fle HEEH B ongi Ve ve’g T}Se#%y %%"ll%)%%l glgjlgnccgpltog%e method

tdeef e P eriged descatibednhbeBowl | as€ at E8rt veemparison,
tSft r tl

TR Se SREBRLmeRES, BT (e SlR il Wbording o the
MMOVRNPEER embodi nent  of the nmethod of the invention
applied to inmersed nenbrane filtration systens, and,

SRR FF SHEOR i1 hE BhBSeR oY | FFeeTOrE o @ municipal
Sf;eeétﬁém efiffludmse finom eaminodacedtvatetheshatigeal typgani gravity
tc:r ag%:f’ J{]Ct%thl ddﬁg Egt g efd al*cel nandsi‘}{%gggrﬁﬂoéﬂﬁgn of the

ecu €S an cle ctog t
mmwmﬁb&@ﬂofls 3B bﬁ@lb@%’%al sludge. Figure 1
shows 4 ¢6b1rﬁ§ agphe of an enbodi nent, the

fed contlnuously or in batches i's

bi ol ogi ca
|rnrog%3¥W|?HW9QM€ filtration tank in which the
menbrage: 10 + 5 mg/l

TOC: 6 mg C/1.

The results of the filtration tests on a commercial

ultrafiltration membrane are as follows:

For a normalized filtration flow of 1 and in the absence of
pretreatment, the commercial membrane of a known type is
very rapidly clogged, the normalized permeability decreases
by over 55% in less than 10 h, confirming the need for a
finishing pretreatment as mentioned above.

In identical flow conditions, the use of a finishing
pretreatment of the prechlorination type serves to control
the fouling of the membrane. In this case, the normalized
permeability decreases by 40% in 30 days of operation.
This fouling is acceptable and illustrates the results that

can be obtained with current techniques.

By using the method of the invention as characterized
above, that is, by contacting the membrane with a
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35 is imersed. In the exanple illustrated in Figure

2, the biological floc, which nay al so be supplied

conti nuously or WD 05/032698 PCT/ FR2004/ 002437 8 in

bd cdwpo32698 Nt roduced directly into the efptterk2604/002437

filtration before introductionginto the nenbrane. To

illustrate the advantages and technical effects

rovj ded the invention, an exenpl ary enbodi nent )

g*?l‘?}r%gln“e”t‘%ogi/%f PR¥d"GhEFe %V§r&@§crqr% %‘% T Gpcentration

fof cospag/Bodin exanpledyhiortiteddi oBnttheofmétierane, it was
qu cor priqQr ar 10 These are

t’gs 1%ofgﬁ rafl etra{: égﬂlgat rcr)gntacoéa Ir'ﬁ?rrqlgc:lglpal was - very

vasestaitiakly fedured. actlheatredmsilidgsl tgq:meagma]vitt}y of the

t JEM st TE it 0 :
%%@Itséerg%n Hi&f%f uenteésgg C%goﬁ I gf\}/s ?gcg; %Beratlon,
by 1the 5 tign \pboy 1waskt 1q<€)re%s¢|%/lpy TG 6 ny

C/1. The results of the filtration tests on a

commercjal 20 ultrafiltration penbrane are as

0 | WSS FF2SE norTaf i 2P FRTEEF orP¥ | oWi*ef Mehhadi nof the
tireveabisienc e setrvepr eto eatedmet, the cansggnngalofrelﬁbfearneembrane

ALY, [ X ARPLE e ALAMER: Feroor by neasiy
11X tanrh Vu)tlh neoatidifieg ofe qirmdcrad{ readdntishipgtream of

R r eabABRENAS MentirpRged abpye,idd 1 dentdcal cdl OYelay the
conditions, the use of a finishing pretreatnent of
(P ket adr i ATt fo e Spkc Ak rirgeney 2okt Pragedyres -

fouling of the merrbrane In this case, the nornmalized

C of o er ati
RELITeABLLLL Y 9eGrea0Rs Y AL S g Of (B A i sntages
including:

- elimination of the preventive use of chemical
reagents upstream of the membranes, and hence of
the costs incurred by their purchase and use;

- diminished curative wuse of reagents for the
regeneration phases and hence of the costs
incurred by their purchase and use;

- longer membrane service 1life by reducing its
exposure to aggressive chemical substances;

- no production of oxidation byproducts;

- elimination of any dechlorination post-treatment
of the filtered effluent;

- no production of physicochemical sludge;

- as a consequence of the above points, improved
environmental impact of the treatment system,

and also, in the case of a treatment system including a
biological treatment step upstream:

- no specific production of Dbiological sludge
associated with this finishing pretreatment,

- and, finally, reuse of biological floc produced

naturally in the treatment installations.



This fouling is acceptable and illustrates the results

that can be obtained with current techni ques. 35 By

using the nmethod of the invention as characterized
3ROVEs /6 3Péos s, by contacting the menbrane pétrR2 Y62 /002437
05/ 032698 PCT/ FR2004/ 002437 9 gbi ol ogi cal floc having

an average dry matter concentration of 1.8 g/l in the

nei ghbor hood of the nenbrane, it was found that the

cl oggi ng of the nenbrane was very substantially

reducsrs idbecneaathged tper palyent! Vi fer{thiord I@ME@NEimited

only decreased by 25%in.30 days of operation, while
i FRE: (A 31y ARG REPE AL QTR AR | Fobhiitides all
qasesilb e wgoplamtas | redof he nmet hod of the invention
serves to reduce the clogging of the nenbrane 10 while
i nproving the hydraulic performance thereof by nearly
10% and with no addition of chem cal reagents
upstream of the nmenbrane. These results serve to
delay the inplenentation of chem cal regeneration
procedures. 15 The present invention therefore has
many advantages including: - elimnation of the
preventive use of chem cal reagents upstream of the
menbr anes, and hence of the costs incurred by their
purchase and use; 20 - dimnished curative use of
reagents for the regeneration phases and hence of the
costs incurred by their purchase and use; - |onger
menbrane service life by reducing its exposure to
aggressi ve chem cal substances; 25 - no production of
oxi dation byproducts; - elinmnation of any
dechl ori nati on post-treatnent
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of the filtered effluent; - no production of
physi cochem cal sludge; - as a consequence of the
above points, inmproved 30 environnental inpact of the

tw6abgpps2gygtem and also, in the case of gcbyeRbEBAY 002437
systemincluding a biological;f{reatnent step

upstream - no specific production of biologica

sludge associated with this finishing pretreatnent,

35 - and, finally, reuse of {MIMyical floc produced
naturally in the treatnment installations. WO 05/032698

PCT/ FR2004/ 002437 10 It remmjns clear _.that th

present - TAGETHIUH FLF REETHF 1R °¥or?ﬂ%cé%%nbh§r91°991n9 of

eﬂbbdfaeﬂbﬁ nemnbranes, ubéﬂ incpadescalbr ?ﬁsshblereatment of
her e 326 PCT/ FR2004/ 002437 }
CEHTE R NdE . A RREPeGaRd, TSPt Need i thae i

c¢@@@rnge@fthaIad@itanneﬁbﬁaneatuseﬁ pmgmmﬂm(nmsmrbent to
éheeffﬁ?érf@ntfd}f ?19‘;}5&‘_?5}15 Si’ﬁbeﬁée%éﬁf&f’vatt? f'pplng the

c aracterized in It mprises t tion o

MR teef1ef garntd ad§@r11§éﬁtletso Y’HéCBffI%Jé?ﬁ f e filtration
frhéhppdhe@s, i ntended for trapping the nolecules and
particles which clog the filtration nenbranes. 10 2.

The nethod as clainmed in claim 1, characterized in

t hat sai dhedswtiend aonsilsimedf ia kilaimgixal chdpacterized in

h@(é{‘gs?{‘?oﬁ%%ﬁ%?n@ éoHERE@E §ENSCRIL35590,4 O¥8hc HaBing an

of “equa
average dry matter concentration lower than or equal to 2

g/l.

3. The method as claimed in claim 2, characterized in
that said biological floc consists of biological sludge
issuing upstream of the membrane filtration installation.

4. The method as claimed in claim 2, characterized in
that said biological floc consists of biological sludge
issuing upstream of a distinct treatment station, this
sludge being injectable in particular into physicochemical
potabilization stations for producing drinking water from

freshwater, brackish water or seawater.

5. The method as claimed in any one of claims 2 to 4,
characterized in that the biological floc is introduced
directly into the filtration tank.

6. The method as claimed in any one of claims 2 to 4,
characterized in that the biological floc is introduced
into the effluent for filtration, before the filtration

membrane.

7. The method as claimed in any one of the preceding



3. The nethod as clained in claim2, characterized in
that said biological floc consists of biologica
sludge i ssui ng upstream of the nmenbrane filtration
t 4. The method as cl ainmed i I

érgé(g??ggglrw that said bip| ogical flocgggégkgpg4/ooz437
of bi ol ogi cal sludge issuing Upstreamof a distinct
treatment station, this sludge being injectable in
paiaioal archianas tshyisiashc e nitdalt Rhﬁabipﬁﬁﬁﬂpéh floc is fed
SE@LEQHﬁoﬁQ& produci ng drinking water from 2S

freshwat er rackish wat er or seawater. 5. The nethod
as clainmed in any one of clains 2 to 4, characterized
in thaﬁ t’l}t}fél. bhet 1064 cas f:tLa@m'ea imthra@g»uctﬁfé cdffr@ZlC&ilysdl to 6,
into t Lltration 6., T nmet ai,ne
AhargoERE PG AP EBAFo Ahe o RAPIGPEFFIed THRE: niC
t batbhekogical floc is |ntroduced into the effluent
for filtration, before the filtration nenbrane. 35 7.
The nethod as clainmed in any one of the preceding WO
05/ 032698 PCT/ FR2004/ 002437 12 cl ains, characterized
in that the biological floc is fed continuously. 8.
The nethod as clainmed in any one of clains 1 to 6, 5
characterized in that the biological floc is fed in
bat ches.

fed in



