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1 Method for avoiding clogging of filtration rrenbranes
The present invention relates to a nmethod for
improving the 5 performance of filtration nmenbranes
that are used in the treatnent of effluents,

particularly wastewater rich in lorganic matter such

as secondary wastewater. The object of the nethod of

tngmé'm&rtf@p Aéoiei%emggiﬂg skoeghegagg og‘t rh%ﬁeganes

art that mcro-, ultra-, nanofiltrati on nenbranes or
reverse osnoSi s nenbranes are vulnerable to the

caused, vari ous tgges of subsgagc%s: . ,
E%%a LY e+n VR R CTRAPLER Co53bPEFBGRoPT improving the
orgmmmmna(rtme:t efi a:ﬂa:l:gaei,\on etembThaesi damdt f aeat ivwed in the

ghc e clog chani s
the sU %} %#P nu%gFgﬁgninVesPl g lanE esCr ggga §r Tich in
th@ﬂgatr@rcatmﬂ@:elzosﬂ?ﬁtesessabsoadeey uaetpweSem i |The object of

| anggs %@E’t&?&' 8% thy iA¥&PI&n 18 ebf! entd 'Ok clogging of

conventional wastewater treatnent systens, giving
hddiess mepranas particul arly cl oggi ng character and
thereby jeopardizing the menbrane filtration. 25 The

stri ai{ﬂ]‘use of the rrenbraneg i\gd the nm agerren
atti PP oI By FHFE Phafidt drdoriny hE Bf f"’PIFenFEat micro-,
tr editeth - ,par haavifdliryaefidrhe sembpdaey Wastewaterers€h osmosis

subst a s refl tegjtfor a_person
skr"ﬁ%bg%g’n%g(fl ]!t‘J e a?f‘eﬁ‘;’} ?ﬁetons RNt e catsed by various
redivpest i vd aptbetstiioes :pr coegharngedhimelt tare. rcegmdierd matter,
bdﬂ¥%logical organisms (bacteria, algae), etc. The
identification of these substances and the clogging

mechanisms are the subject of numerous investigations

described in the literature.

These lSubstances are present in large 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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1/ Curative Measures: These are chem cal washing
procedures for the purpose of restoring the '
performance of the 35 nenbrane when it is clogged.
These chem cal washing strategies are increasingly
aggressive in ternms of choice 220f reagents and their
bat chi ng, and also in terns of the frequency of

a%rkl 'f:?%/éent rotrpl Sft%ngb[?‘r?gg%.ﬁgﬁt Sag}r:on%fso 1§1e egrtdrrés of the

stro m Cs.

off nesppanys aﬁd a@@lncnﬁna@enenmeMQmmammg mamhraﬂé 5service

t es | t I
eE\eiLlf;eonrHr%ﬁt 2?1:?619 iJf agﬁ d1%‘3’2/tl"%1?event Ia\"chnent sconomics:
MELsHEe £ eé%weet@hénepfzhmlzatwmqme (digpeaghl » cost of

SYHeeM wREIGIAPT heaRHIANeS adie  itiwed! | aldePn Qfell  as
a flnal f|n|sq[ retreatnment (additiona

p e EARERD2 SF&ften enpl oyed for better
nanagenent of nenbrane fouling. These preventive
7 gs are 15 refl ected by the follow ng treatnents,
desc Fbed in the literature and recall ed bel ow
Prechlorination: This is the addi ti on of sodi um

| i
QV@’Q'%Wletlt\Fe M uent y(%'%scrl ! #J%llrﬂz‘@lon of th

||ttre|aéff% upﬁ)fseteﬁf@ ofURgE¥e@mandofi cr Bhe| t r @eMBHanes,  th

NMemRtanast idh WEes F9natoHiralsHiRe! 988t Adatdént hi(ddditional
eﬁe% mmu nrmybermg of t hi§mm
pEBF EEAGIRT el v VWRFXhOGEEER, 9P gpetter management

apifl | cemormeof fbmslﬁgchnlqa%edgiFbréiﬁﬁtfﬁealmeasures are
ey S ne -ul t.rafi tra ion,for erti ,
7 R8T 060 LY 3P LEEEaLRERES] GLEEEIBRY in the

literature and recalled below:

e
e

Prechlorination: This is the addition of sodium

‘hypochlorite in contents ranging from 1 to 10 mg/l. This
strategylis frequently described in the literature upstream
of ultra- 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_ reugse, 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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Wast ewat er Recl amation and reuse, Sept enber 2001, Tel

_ Avi v, Israel; 30 Van. Houtte E. & Ver bauwhede J.,

2.003, Re-use of wastewater effluent for- indirect
production of drinking water inz Flanders, Belgium -

Proc. AWM Congress of Atlanta 2003; 35 Gullet et al.,

2003, Advanced wastewater treatnent and water

I SR AR 5 N O FBRTD T s f ¢$ﬁéﬁéé9nof DAL QL 58033

North America, Proc. AW Congreéss of Atlanta 2003.

This option has the follow ng drawbacks in particul ar:

5 Thitshegiaduddortind £ Xabinn dypnesses simhbghticular:
dependi ng on the type of nenbrane used, nay not be

retained thereon. In this case, the OX|dat|on
byproducttharePMmﬁmtﬁﬂmnrmpfreakédawaber dyprdbiacts which,
removal rﬁgﬁéﬁ8§n URRerSTE: sthg%bggﬁg ﬁgéd (may not be

treat ment (revers osnosi s, sorption

“need for Beseipedf 'a}é%ﬁq?@firnatlhh cFﬂ'lJt&ecafSﬁI tetha 0x1dat10n

ef f | uent SbY@ﬁBdﬁB@sr§§édlf%hnﬁx'1‘ii?n:the GOU AU iWater and their
|nconpat|b % t he recel ving envi ronnent or %
f

type of resfS¥Ed tqﬁg%%ﬁ%ﬁechQbﬁﬁﬁ€WF(HaﬂﬁthCQStly post -
second nmenbsatmest ageeRotsel 68mdEaBL taasbh@t@.blnda%ﬁz% ),

th d

(e cooonl o Mg, SYELES R TREL o sop ot e
exanpl e) .fPbtewedt | @f fdfuesiicor anhees: then tde@idual oxidant
conposi tign,ofn{ he 1§Eﬂb!ﬁ%5%¢ %B?anawighe Wb receiving

chl orine (nmepbrane not Tesi 0 oxidants), oOne
al t er nat i SRVi¥PRreRh| O nkli¢ ofyries ¢fe raddiss onfofthe treated

chloram nescedNi sogl tefiNali Ve | Ssecond  membrane stage not

registant 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 prechlbrination
is the addition of chloramines. This alternative is
described in the literature upstream 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 applicationé for secondary wastewater treatment
are described in:
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"descrlbed in the Ilterature upstrean1of polypropylene

25 mcrofiltration nenbranes or, nore conmonly,

upstream of reverse osnosis nenbranes

M crocoagul ati on: A second alternative to the
prechlorination technique considgts in injecting; into

the 30 effluent for treatnent, before its passage over

the menbrane, nicrodoses of a coagul ation reagent

that destabilizes the colloidal matter in suspension,

i V3R dEPttbexEorkt of1t he 2008ggitferlsd’ 8 htangabtamesbrane-based
wa&téﬁCf@uélée?rweQ@SCPkB@d hAwEPCOndredd 3#3ardanta 2003;
I ndustrial applications for secondary wast ewat er

treatnment are described in: 4 Van Cottberg et. a

2003, £ Wor.| dss ABt gest, meoboaneshssesht Wk €l eUsSH foulmg RO

' f At 2003; . W
g Sland Bon &N £onoccas gl fLLenta 2000 1T Mot ever,

lﬂﬁﬁﬂ%melﬁhemangﬁﬁﬂsrMEmbmameolrdhkdnm(Enﬂﬂlndustrlal Water

Vast Wl el on , RHOEC ar Drinking and

Industrlafmﬁater © %%ﬁ%6§§on§§§%%§gggégg80 Pari s,

France; 10 and the application to seawater treatnent

| sarteatid hgsbl NcaBiohand deaRlcdl £rEQPRenfS$8SARBRY-ibed in:

of ultrafiltration as a pretreatnment of reverse

osnosi s nenbranes for surface seawater desalination,

Prﬂaccahamnfper eeateabn gfbm ann§se@szﬁén£)rbﬂkumer&m@traadon as a
roduction,

U
S pt el er - odEeV%$P%75°%%aﬂ1E> W?Qgr@Peﬁl for surface
2@@@Wa$§aMaﬁ@ﬁaR®npmsxnreanBnt wbohf6rdnos on Membranes in

. h
Uessatelty nft et oo UL WS QL B i wotneio on

d8ex Rykis o enismker (2224, ING2ntep 37378002, pp
65- 71;

D. Vial et al., 2002, Seawater RO pre-treatment with 0{1 Om
Microza®, Proc. 5% Annual IDS Conference on Pre—treatment

and Post—treatment Technologies in 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 specifid
reagents. | '

In.'general, all the technical sclutions described above.
incur costs associated with:
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D. Vial and Doussau G, 2002, The use of
ultrafiltration nenbranes as seawater pre-treatnent
prior to reverse 25 osnosis nenbranes, Desalination,
153, 141-47. This technical solution has the follow ng
drawbacks in particular: the production of chemnica
sludge and its 30 managenent (treatnment or disposal),

cl oggi ng @ﬁéegugeh gst gk Eﬁéreﬁéﬁkgéa&ewa@e@&st he

appllcatlon 0 procedures and speclfi
reagents. the rnﬁnggﬁa\eaut and %%ra%%hﬁﬁcah%ﬁﬁlt oRgagents on
descri bedgabgye 1incur costs associated with: 55 10

th h f th t
mnageronEAanFRTSELI! Therfiea MEERFARS O th; e, chemical

- the conteagéeng of whiiehnenbbapenditly a chreni cehe operating
reagent ‘“@&gﬁsétggﬁ fa&HEaB'Est a5 ?ng %'mﬂﬁan%o%%xt\h‘tfés 1ife,

I rrpact S On ne- servi ce eneration
of pol lFut@ine rekaszasipaquiof ngvoJ{Lthanicientr@ @@ses requiring

JeODard'Z@ﬁeégﬁeﬁEVthﬁﬁnﬁ &%hr@ﬁ@@g crd db@itoRALARAL aspect
system In view of the acks of the techni ques

current |yt eﬁBPOQEEaFBeBFe§¥ﬁFe@r at |east reduce the
cl oggi ng of f||trat|on nenbranes the i nvention

CERn: RAEPnQOFhi M6 0QGPHBoCES Wi | ot Pipr BGFAG CHES Currently

hetpdolyied peof qpmeaneae: obrt het rrdmtaarmeseduce 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 methed for
preventing or reducing the clogging of filtration membranes
used in particulér 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 wmolecules and
particles which clog the filtration membranes.

According to a preferred embodiment of the method according
to the inventicn, said adsorbent conéists-of a biological
floc having an average dry matter concentration lower than
or equal to 2 g/l, this biological floc possibly consisting

of Dbiological sludge issuing wupstream 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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while elimnating the preventive addition of chem ca
reagents upstream of the nenbranes, and while reducing
the curative use of reagents (chem cal washing). 20

I n consequence, this invention relates to a nmethod for
preventing or reducing the clogg§ing of filtration
menbranes wused in particular in the treatnent of

efdlh R Sheug ﬁgg\gﬁgbgyat ‘12’1; pa‘ih:%{cqﬁt GLiZ6do] gh%‘f{cochemlcal

1t conpr.i ses nat ur a or gani
a@@&@&é&l%@ﬂ% gtptiens ffor Zoredueingi drirkimandedter from

f @rcgrapitialy, Higa Pl S WS ANG: PaLACLLS Which clog

t he fiItration menbranes. According to a preferred
enbodi nent of the nethod according. to the invention,

sanccboarmhmgoenb Consi sirbredit iforb) oke@i cBio3Bghikaa hﬂ!bﬂg can be

tt trati
SRR UL CROCEIL B0 LT ThED O o o
céﬁ@ﬁ@ﬁa@gmambinm¢ogltarasiungYBSemsnganxﬁm@anthé effluent
t ke meEhRang i i | ﬁég&f?nltgskﬁtﬁgg ft?ﬂe aﬁe%gane , for

|nstaIIat|on is a rea nent at i on.

AEBEREFAY fid taadtirn saasteemﬂ)d. edrR bitch:bO%i@abgféab can be fed

f coatimynotensyt Yr on Malagsal sl udge issuing froma
distinct treatnment station, this 6 sludge being
injectable in particular into physicochem ca

]E)ét:aunals Ziat &N Fouuaii, orm&nfpmgmrﬂgm%e; nghdti ltkierlg:ﬂ@l@glcal floc
I racki er _.or e

Aég 3lngﬁ$26%§EiF?ven %h Wiﬁ %ﬁ?ﬁo ﬁ%gﬁ'ﬂkﬁgcﬁﬁﬁ pgembrane

|ﬁﬂﬁodﬁ@ﬁmselaheprdteetuWy |haperheohllthet|9nrfanb thereof,

fQ[thb e 0 t_he

efflue for flﬁgf’lil |6§i%%$ﬂ%% 8?§¥§é§$§sf%% %ﬁ%@ he floc is

mABREAEiefor iEncatbe filitarabnreystens. Thee method thus

Bt?h@@b@ékl&bﬁc cafs be §@fkadPe CONELRUOUSIRG LIy membrane
a
perPormance and for 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 biological 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 use of chemical
reagents for the regeneration phases (chemical washing).

As is well known, the biological floc is prbducedf naturally
in wastewater treatment stations employing a bioclogical
Lreatment step. Its presence and management are
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It has been found, surprisingly, that the biologica
floc traps the particles and nol ecul es which clog the
menbrane and fornms a protective |ayer on the surface
thereof, 15 although the highly clogging character of
such a floc is identified in the literature. The -
met hod thus characterized is suitable for inproving
r f or mance, an el_i_m.nat g nee

FERredfeaP e MRenorliotel fiHAh: g ononhga) Conventional
prastenanent tasattesnt bedtald sdbons . THecadder dFewgse of the
tBleSgHE%EO 19 G TEwenidpn, t£9§tmgﬁﬁeEb@§Es no change in
respon the clo ng character of the
thﬁu@ﬁFeﬁaelt ﬁéﬁ’é’ﬁe@’eg‘%\% S48 ¥9| ogi cal floc by 25
adsorptlon, absorptlon and trapplng by floccul ati on,

reventin theLr rect contact wth the nmenbrane,. The

FGHEBFEEPT Ry odMalfis (aims BF M VBRI Sn (e Sadition
neﬁbbaygeautbaca,e aﬁdm:gmccaiecflaimwﬂw. 3 THeighivertoom of the

s h pti.m control_ Qof .t [ he.
E5a SrRo i, R p S G 050 et
reagents:ﬂor cbatﬂegenEﬁatibn phslses @ﬂ@@ﬁlﬁﬂatlon of the
washi ng) ., As1d #$i £ ggmgndthe bi ol ogical floc is

produced: natu 5°in_wastewater treatnment
stations kﬁnﬁ@@$n@lglﬁgépéél@&Pctﬂ@a?ﬁ@MFL§4ﬂF°I?sb1°1°91cal

presence yH¥LHEAAYE I Hor 18 ANSL e NEeduaingntidgy ahccidental
part of the conventlonﬁ% wastewater tr

i nst al | atF RS Henct™ t r%ﬂ§€r8?mtEﬁeagwggggﬁggFeﬁ oc

for tertiary treatnent causes no change in the

B L2k 08B S e 1 IR, Lyifeson wan

t apprbaul dgiconl tli¢ odeerxtiips imsi ghibarhdoellov wié reference to

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

- Pigure 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 natural organic adsorbent
added to the effluent and intended for trapping the
molecules and particles that clog the membrane con51sts of
bioclogical ‘sludge.

Figure 1 shows that, in this example of an embodiment, the

 biological floc, fed continuocusly or in batches, 1is

1ntroduced into the filtration tank in which the membrane
is 1mmersed In the example illustrated in Figure 2, the
biolegical floc, which may also be supplied continuously or
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menbrane has the follow ng suppl enentary advant ages: -
it contributes to the stabilization of the biol ogica
floc and, - if this biological floc is recycled to a
bi ol ogical reactor, it contributes to reducing its
accidental expansion in the upstreamtreatnment
systen1 15 Ot her features and advant ages of the

pr.es i,nvention will _a ar,.fro the descrjptio

G PorPHT ST w £ R HeR] oL FREE LY adiiiep apPBnddi tuent for
hérétaa tuinc beifldres tiratresiuotd ore o e smdter£0é ,

and which are nonlimting. Inthis draw ng: 20 -

Figure 1 is a schematic view show ng an enbodi ment of
t Ae Addnedretet ihe mévmritagesppiriced adhnimml selifects provided

MBROrae Hinklh@bicen SYS! (RmAM Ly - eftb8YE feft! Soﬁl %%e method

a natlc vi ew showi ng an 25 exerpl ary e o I ment
eAeLidBgds i PPPYEI oRS sYeEERBPefln Pabcw t%ﬁdenb%@¥neﬁ®mpar180nr

t beampll esaloOr gand&i meses bedt traddeskh®idhe abbbdenhg to the
ang bntenged for trapping the nolecules and particles

tﬁa% Jk) the menbr ane consists of 30 biologica

sl udge. Figure 1 shows that, |n thls exanple of an

eﬁﬂ%g%"ﬁ?& t%g%s %FO g%&% llt f|ﬁ%¥£ éHg) y qﬁunlclpal

uce |nto ra |on
mﬁﬁéﬁethéfﬁﬁﬁﬁnhnefsﬁmlsannn®¢SEwat¢@ t$ku@ganptﬁpe, gravity

I Ehyst Eabgdibh @ﬁggﬁhéhttg%atgbﬁlOQ'gﬂE Q% ¥@£f$% of the

may al so be sug [1ed continuousl
|ﬁ€FBBG€€H gffdueny st ast tf@lépmsuent f or

Total COD: 40 mg 0./1
BODs: 7 mgO;/1

SM: 10 % 5 mg/1l

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 cover 55% in less than 10 h, confirming the need for a
finisghing pretfeatment 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. 1In 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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filtration before introduction into the menbrane. To

illustrate the advantages and technical effects

provided 5 by the invention, an exenpl ary enbodi nent
of the method defined above is described bel ow and,
for conmparison, exanples of ef@bodinments of the
techni que according to the prior art. 10 These are

t t | LCi .
SOl L HILE) BA0A0E) of SBIL, Ohep LG Aonceneracion
co&r ilf-iBcami bn iy e‘ahﬁemengfdaqmodrh@fco?ﬁfbsmwgﬁ agfe, it was

tf@unéec@ﬁ@%ry LQ'(J' ughb l,:ﬁnés fc% | O\éﬁe T"Pf{éi“bx% AQas  very
02/1 15 BODs

ny/
FubStHec Fasly §eé¥wn%e { 1Ine naghe Lt Bﬁr'aeabllngy of the
ct@@fmsf@mél ordY UWédnéasédatdyon seninanes adey@s of operation,

i St F gl iRt RtERaneRe bt 2heior ane

of a known type is very rapidly clogged, the
d biljt
e BERE S bt VoHBERRRE0n ] pEY THET, BREHAM of che

con need finis
pieteribi PR nteegyafent Pomatiudrovehe, |ulogming coif f'FbW membrane

CERE & | oth U§ﬁeOBYarBumhéhbegfoamsheeatm@medﬁ by nearly
the prechloripation t% pe serves to control 30 t

(R ngndf WERE Re 19m 9 ghemieal tﬁ%aﬁﬁPFrﬁl apgfream of

ptelﬂérealaielrr[btﬂar&ecreasq&letae 40% k0188 daysred operatdebay the
Th| foul ji is a table,and illustrates the results
tHER er&%‘ﬁt%’gl%%t% n geW?ﬁlcﬁ??Sﬁ?r?ééﬁﬁi BU8S TS5 By

using the nethod of the invention as characterized
aﬂ%¥e'pEQQEnES'éﬁ%éﬁgﬁéﬁtiEﬂe&gfoggnb@ﬁﬂ§ mﬁéﬁya advantages
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 use of reagents for the
regeneration phases and hence of the costs
incurred by their purchase and use;

- longer membrane service life by reducing its
exposure to aggressiverchemical substances;

- no procduction of oxidation byproducts;

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

- no production of physicochemical sludge;
- as a corseguence of the abqve points, improved
7 environmental impact of the‘treatment system,
and also, in the case of a treatment system including a
bioiogical treatment step upstream: |
‘ - no specific ,production of biological sludge
associated with this finishing pretreatment,

- and, finally, reuse of biological floc produced

naturally in the treatment installations.



- 9 biological floc having an average dry matter
concentration of 1.8 g/l in the nei ghborhood of the
menbrane, it was found that the clogging of the
menbrane was very substantially reduced. The
normal i zed perneability of thedt® nenbrane only -
decreased by 25%in 30 days of operation, while the
filtration flow was increased by 10% In this case,
the application of the method of the invention serves
ti reemeinehelersggheg dhe RreRsmt aheventnn| és not limited
'tifEPf Qﬁbngeié}ﬁpféfﬂfaléh-ﬂ:%dﬁﬁbﬁﬂrm&ﬁtwﬁéaﬁ it NeaklMdes all
10% no addjti on_of chem cal reagents
ighﬁ Yar%ﬂ%tﬁeﬁ%?éﬁ% -These results serve to
delay the inplenmentation 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 - dim nished 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 orination post-treatnent of the filtered
effluent; - no production of physicochem cal sludge; -

as a consequence of the above points, inproved 30
environnental inpact of the treatnent system
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and also, in the case of a treatnent system i ncl udi ng

a biological treatnent step upstream no specific

, producti on of biological sludge associated with this
finishing pretreatment, 35 - and, finally, reuse of '

bi ol ogi cal floc produced natunally in the treatnent
installations. 10 It remains clear that the present

invention is not limted to enpl ary enbodi nents
mentioned, but includes all E%%§g§%|e variants ,
thereof. 11 CLAIMS 1. A nethod for preventing or '

reduci h gi f Lt at i FELDE S edy] :
panticgﬁdé ﬁﬁebﬁg f?gé?ﬁgﬁ%ﬁ%?J%}é%?luents?@%cﬁﬂgsglbaglng of
wadtléf@tdon apprangs Ased nin iearticutahpinskhet Rgeatment of
aediflvemtef auedl unsl wigeahsredsordetad®erihe€d in that it
effluent for _filtratian, intended fg%%{raggigg the(i b
mSCERIAES fantPPa COTWHT T h 3c I EFR f PEBRRCorfpdsorbent
meider an€Sludbt2. £dhe fHiel twamt honcl aimeehded clfmmm trapping the
chendelflazedanh Rake £ dsadshPapt CONM SI31Ql 2fiieration
bi ol ogi cal” fl oc having an™ "average dry natter

cogabrEnEs -on | ower than or equal to 2 g/l 15 3. The

method as clained in claim?2, characterized in that

sai d biol ogical flaoc consjists of "biological sludge ] )

i ssui ng 'upE r BEAEE B Seiietielpi clpdfy dn chardcterized in
| nhbal batidordsdrbentThoneidad @6 £]8iPsgifatl 818v2having an
CQ%%%%E%”&%? ﬁgtter concentration lower than or equal to 2

ag/l.

o

o

7 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



that said biological floc consists of biologica

sludge issuing upstreamof a distinct treatnent

station, this sludge being injectable in particular .

i nto physi cochem cal potabilization stations for

produci ng drinking water fromiz25 freshwater

bracki sh water or seawater. 5. The nethod as cl ai ned

in any one of clains characteri

AT oGREERCFRBG 58 |57 r BHACeGHRH PLREPFLFRLo bipe is fed
fedrtriaiwemsiywnk. 30 6. -The nethod as clainmed in any

one of clainms 2 to 4, characterized in that the

bi ol ogical floc is introduced into the effluent for

filtrei @he beftdrad tae ¢laimedi b amymiorgnef 36lgimghd to 6,
@J@c@érfé@d”egn' NcRQY OPReOfHiBE-B1EEEdI BIOL2 is fed in
clains, characterized in that the bidlogical floc.is

fQﬁF Qﬁﬁnlnuously B. The nethod as clainmed in any one

of claimse 1 to 6, .5 characterized in that the

bi ol ogical floc is fed in batches.



