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METHOD FOR MONI TORI NG THE DEGREE OF FOULI NG OF A
FILTER The present invention relates to a nethod of

wo 2éob@Br099i ng a fluid, in particular to a nmet hpdr/ai2005/000631
obtaining a status characteristic and a change therein
of a fluid to be filtered and a filter nedium nore
specifically to a nmethod of characterising a fouling

stat Use Al 2o RRIRLNE RN Oled dd Yol bR B, il ed

and nVention re

particular to a nethod by which a status

characteristic and a change therein can be obtained
fron1&h%ib&e@enedhuveaﬂdohheeﬂbmbd to bemﬁkhbdr@d filter-:
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and tah% fidd.e n}eﬁﬂ%mt hﬁlo(i%n%'pré%tl'ﬂr&:aqflf he, tWehe YR IJTaIHRIT 5 c-
specific el'enments of the filtration processe
terl@éﬁé?maalﬁ%ltlﬁ’@ Shatdst erics @i cHagPS Hiasdn o4ké éﬁd“éi to

be fhldedd0 bRy fd Itiered, masiivel.! Tas charges of xtdl%ﬁs”sarlaﬁ
referred.to. However the |nveq:t

e I TG ey TR 8 TG & PRI GRARAGAS oLLc Bnd &

chanegrbadierentrs .cafi loeeobng ifled dsedmo a eﬁnd\t@xcmrﬂcamnnmds the
flullds t%eg:%r aﬂlﬁ‘ce@%%m U'n'ietslée e gtllcw{q@/ f%ﬂatt%rd Q)‘J:IH%JV}:LLQ@ the

er to renpve contam

ternwormﬁ:eem megHtunofing frbiec SPTT@R At $Hes ideiseiicad Gaf Qe to

the fBB) FifliddelaLapal Ia%petmé |10 1@ thadatdieDford ke
rmterlal t hat |sf|Itere(3IéQCI this filter cake may

£11ltp4 PG €419 OO AR ERD IS f&8P be a com pressibi e,
a nondeoiressicl encw apeaide alllemeintst erf déake.fiAltsmtion
t he rraterlal fllter .Q e re f. t
PLogsf%er (0 Gre létyer o C{é"lsrg%’)r[t dJegs?Cele&orO%o Sfjfolte]p cake
and @xﬁpueﬂ, tye edorlfedeco tawe Wall ers rﬂi’taélfg&‘eﬁ Of\dre tHerac-

terﬁéﬁ l@kﬂ?%é?§¥%§¥1§>C@@ﬁ%J@fr“ﬁH%rﬁﬁﬁénﬂfgh is in

ter ca e W Il generally have to ‘be renoved.

no wghneinigied i1q rté?tels@n Qe Iof er?%ﬁﬁﬂﬂélrﬁbfer%wjfrﬁlefri%? cake

de perrti%teadmf@g fathers Y rgsoven ddhe dniperads fid tg‘.ﬁ’nerally
whi ch i cIu the nature of the fi terJC
R P F Bl i P I dpde e peShove

conﬁaMﬂnﬂnﬁHMhanﬁfiﬁanﬂwﬂMj be used on which part of the con-
taminants i1s deposited in the form of a filter cake. Depend-
ing on the nature of the material that is filtered off, this
filter cake may vary greatly, for example, it may be a com-
pressible, a non-compressible or a compactable filter cake.
Also, the material filtered off may clog the pores of the
filter to a greater or lesser degree or may, for example, be -
adsorbed to the filter material.

When the filter cake has reached a certain thick-
ness, the filter cake will generally have to be removed. The
manner of filtration and of removal of the filter cake de-
pends, among other things, on the type of filter medium,
which includes the nature of the filter cake. It is therefore
advisable to know the nature of the filter medium's fouling
status and the nature of the filter cake, the fouling status
of the filter and the fouling characteristics of the fluid to
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status and the nature of the filter cake, the fouling
status of the filter and the fouling characteristics

w@boobloz1009 ui d tobe filtered, with the object oPCT/NEI®E000631
on such nonentary status a associ at ed,

ti me- dependent changes in such st atus, becom ng abl e

to control, nodel and optimnm se inportant Cgﬂd%ect
be fipéeriedyr #itdh theoQs9sCts odhn £&s€d (e 53t
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becoB&pgp a%&t FE‘% eC%Cl?gct%E ) nioda no? s%ta]%e 10% t%a#]{#at%zctr QL
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filter n@%u[g}(ggu%; g{{led during a filtration

process pecially to the eorretrg for
exanpte Ehe @Y@ﬁ%@%%cﬁﬂe@]h@n%ﬁ:ﬂeﬁgur%\ﬁ%ﬁa 19T elPtb

avoi di ng.£4AY0E NO-RAGHA BKkThehEppegi tion of the
material, wth a viewto, jrz;:vm dlng ads,grptlon In the
c

pri or ~artRe CRPRE el RUGEREPAH §7 cPRRhed ac cording to
a st amdand tpreocediare.a IWeerd atfd Istherpecake tes fiddechedeare

tlcular th| , t rivi f EXneds
o DI IAL SE R A0 Y e | S8 Pneazn
to Hentadroegined hiufing ear fc:alktera:@prbeorr@md Byl sreanisl b¥s es-

r hagkwashi N, 0re S BE & A Aot HOSSE biye
peClaQLlcyematl on with chem cal's, %\/I th the %arre fluid to

£1195 f Mir &, ViE §9 1€ FPERN DroRdnb? nat s ordits
tiord hlﬁsgcl'?é"dnalié‘hﬂaIJhLWﬂSﬁ. i C‘«flf&( J@dsh Imf\e?l@.ug@sadmrgatlon
sol | ver,. the status the filte u _
parti &ﬂ}_igc&? f?eflnodilﬁ’ 'of* the 199 te e |s (?E? oh ac
cordinte tatcowitadred Fiheredext stidhemer efbl*@ea prlkel vds a
rea{%?&“gjqéé{ﬁaﬁﬁéiniﬁﬁ] AU, and %@§n0@§@g§r£@§ﬁ§'ﬁoﬁée ex—

i's to say the status, of
ceeds 14 creniraiin HEAFi £ eFT c%fk‘éelé@ BEe d%%r*h%lﬁ%dl%e%val the

£1 164l BR he TRERSVE S b% R h & C@farfﬁﬁeex@xﬁp;selphback—
nmet hod in conbination wt

a cl eanji ng oces th
wasHINq G ARETAEhen b et OroSBEREN Gh SHERCRBERE oty Ch
chesi@d us, antklassioei aded, £ 1hhe- depeadénl tehadgeshénfslthred

flu%%ptQ$Q%$qgope0$§tf$n§ ég %ﬁ@éé°£nd”89ﬁéraﬁﬁu9&£'@kéf ex—
ample, a gas) or a solid. However, the status of the filter
medium, in particular the nature of the filter cake is not
taken into account here.

There exists therefore a need of a method with which
the status and the change therein of the filter medium, that
is to say the status of the filter and the filter cake can be
determined in a simple manner. There is in particular need of
such a method in combination with a cleaning process of the
filter, with the object of, based on such momentary status
and associated, time-dependent changes in such status, becom-
ing able to control, model and optimise important aspects of
the filtration process, as mentioned above.

It is the object of the invention to provide an im-
proved method of obtaining a status characteristic and a
change therein of a filtration process (this refers to char-

acteristics of the filter medium as well as the fluid to be
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the filtration process, as nmentioned above. It is the

object of the invention to provide an im proved net hod
wobkooelos®bni ng a status characteristic and a chpOmaL2005/000631

therein of a filtration progess (this refers to char

acteristics of the filter mediumas well as the fluid

to befiltered and the contam nants cont ai ned t her ei

n)
filtieged ghfApléemgmmdamiRaNds eonteErere st onh & |Sr‘+mple
mann@@rt%ﬁub@ﬁebﬁ @EOt%deﬁ&eﬁ%hb@dﬁwhE&hﬁdﬂﬂﬂ&hﬂhﬁ(MdIpﬂ@—

statu n aeter of the fouljin
vids i RPN s Re el ey e draddre Piatd® Amther Danss
therefint) hefi hhentfioond ingy tof pr dviilde ad ivet roh.casts dio &ld ebsirac-
terl% fouling status of a filtration proc ess to be

C aracterlzed and all ows the amount of fouling to be
deri vAaotiRe ebjest off the inveRtien iis ite Fawsrsle fo

meuﬂ&pvhgﬁcﬁnaﬂqﬁﬁﬁw%%ém@dﬂyidg éﬂ%%d@'B*'Hﬂﬁllﬂkﬂildh proc-—

the preamble with the aim arri

B A Sy ST I SUNUIS AT (S M S SRS

be dmtiezleldl NghandbopiduTics nghet Hevvidnttirom tison rprgeeessal Te pro-
, ui.red dat i,nt e d, for ,obtajn . esi

v:Lded algﬁ)& préjg SéC% ci oof trflet hrfqg_ d mentJTon\%qc{] Jhr{]gtthde ?r%r};tmble

withpods blio tod anmdive rat ‘athdret @bm@ﬂnemteloned possibilities

relaq{]ﬁlrsga“ttoerdosl‘ltt' 10f, %thqngdelﬂlq.r@/’aﬁd)r MRy the filtra-

cal or chemcal treatnent” steps (such as. heat
tlon rpgrm@cﬂsl ndhedigaayigitd dadec @5 9o prE-g1q99 rfacm gptain-

ing &k ikgn e ChRRICfcdde Rrpr, o altee geoed ryf andich it is
ition.of the filter nedium (for exanple, the

poss&%tﬁ[& 2 iie ¥ ter to prevent clogging, and the

- hchotoeadépmathm ahatactéomsexaapbé theoifduadsbypt ifon) exam—

ple, gh sﬁ%aﬁh% Oémf&elha&%m (A € {%agéaaé nechani.cal

nlngme ropriate

ing/ctvertiicel, (ﬁléaxﬁnr@,neﬁlrmlqm@rabmmyfnﬂot%%ﬂw Elithe 7

. thepPagsbt ¥c0brt hgef abb&@%;wat@r @e@ﬁé%r&bﬁﬁau%%mbﬁgltlon of
measure of irreversi bi

oul in at.us
£he Hoggiies ESIWR of - el RRRR e DGl TG Hol dets, b ERr to
prewiiidied)ging, o tithohitaditdaif neoneetal ngo f htor example,

v S{pa at | Lsality of the filtration process (because
avo Ijﬁg"ogl'dcess of the filter
- the ch01ce of the appropriate hydraulic/mechanical cleaning

methods;
- the choice of the appropriate chemical cleaning methods;
- the ability to estimate the capacity of the filtration pro-
cess (because the measure of irreversibility of the fouling
status becomes known or can be determined from the data to be
obtained);
- how to obtain data concerning the separating quality of the
filtration process (because the ageing process of the filter
medium is known or can be calculated, and hence the life span
of the filter medium). Moreover, in this way information be-
comes available for the design and the operation of a filtra-
tion installation. '

In order to obtain at least one of the above-
mentioned objectives, the invention provides a method as men-

tioned above, which is characterized in that it comprises the
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medi umis known or can be cal cul ated, and hence the
life span of the filter medium . Mreover, in this
woyeiosfoey mat i on be cones avail abl e for the deRCTONLz06000631
the operation of a filtration installation. In order
to obtain at | east one of ﬁhe abovenenti oned
obj ectives, the invention provides a nethod as nen
stepgi @ed above, which is characterized in that it

conprisesiiPest 89SaOtondahihbkbericngia ¢anbauicrated remove
fluid In_order t mpve fromsaid fluid CEPtan1 ant s,

whi ch argrﬁ%pﬁéFaegﬁﬁﬁd CPPLEBERPREEhe PP eposited
filter cakea bl)tsub$ﬁqUﬁetE¢rﬁeeﬁlagfﬁmtemgbakbe

Tlgteg negbgn%geggP %angklytﬂggﬁggukhngf E% %Eﬁihm a

a ylng neas I'Vi ng orce, or
1. a vasybﬂ’gautmihg ﬂgncéouémdgnéégmriu Ag:the flux, ¢

) conmparing: L vath §n§E§§H&edaﬁé|H@%sﬁﬁlhﬁetﬂ%'ﬁkﬁglng

force with the respec [ ux . thé nmeas ured
val ue of the ?PﬁﬁemnPﬁ the respective driv ing force,

using atrfeass oneyshandatéisgt ref-cdat andanda@duli®ly the
t he basis of g?e conparison in step ¢ ) charac

terising a statt8’characteristic or a change therein

of the)ftbhpatiog:pifoceds fifasuerdnphénesheff khied drd ving

be 111t ekpdonrytbe LhL! SEomRdbunl - )USl gt be MBH0Geas-

accordi ng nvent | 1 on,
obt ain augﬁétwéléﬁapéctéﬁl§ﬂpé @ﬂta ﬁ Etﬁ@ﬁp@ﬁtlve driv-

process. ih§ patbbCul;afngl hrmakasti bnrogshhle o sebt aim
a foulln%ﬁcharacterlstlc and a change therein of the

filtrati 8AProtBSs. Since the fluid that is fed
t hr ough bhetﬁelbasleabe and bbapﬁkheem h& step c) charac-

substantkakhglnot con m_na %%a %her b% ne . ng

further change Pn tﬁe Tt & cakeeauPFﬁﬁ gﬁaracten
tion. Thehﬁeehod050tbedimgtt@tnh@ pm@@ﬁﬁﬁoﬁf&HS@XWHKé§/

it the fluid to be filtered or the filter medium).

Using the method according to the invention, it is
very simple to obtain a status characteristic of a filtration
process. In particular, i1t makes it possible to obtain a
fouling characteristic and a change therein of the filtration
process. Since the fluid that is fed through the filter cake
and the filter is substantially not contaminated, there will
be no further change in the filter cake during characterisa-
tion.

The method according to the invention also makes it
possible to determine the amount and the nature of the depos-
ited material. An advantage is obtained with respect to the
known methods for determining the amount of the deposited ma-
terial. For, according to other methods, it is necessary ei-
ther to provide extra measuring equipment or to make physical
changes to the filtermcake in ‘order to measure its progres-
sion of thickness. By measuring the driving force over, and
the flux through the filter, the invention makes it possible
to determine the filter cake’s average thickness and progres-

sion thereof.
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possible to determ ne the anount and the nature of the
deposited nmaterial. An advantage is obtained with
WO e®p®81094 0 t he known net hods for determ ni ng PEENL2005/000631
amount of the deposited ma ferial. For, according to
other nmethods, it is necessary ei ther to provide .
extra measuri ng equi pnment or to na e‘;o si cal chang%s
to t h@hfi PAERANEERE Ph &61GePTES SitadtrE Nt N Fagredsiten oL
taln@fd %&k&ﬁ%&od@% dfﬁ&&]&dsr lptngmeaﬁrl Vidgndrarnee dver deemzd]_op—
ux rQu e fil]ter, e [ nti.an S
mentpg SItlh 3 dEFe FREGE gquq tt fmi ratlonn’&)lﬁ:%cééure
and,t hiackness arme prre@gsrue:@cslmudmrce‘bfth'léheimdmm angerﬁ, to
1nltt1|r?:1@t res!:el"étanl \léf%tt'_? cannoft, é%ﬁd 3( e Widh ﬂﬁé@%t

prior nDnItOF e
Howeieityi rm@afsﬂr@@gdmhyg thge ditimeg |f<mfc|r59r <§§>§cﬁ1rré3 rRFOVlde

any Bassd Qiyd he dmasuned ol ugsofe tdre wdid \ff_ldigllfrﬂj cqn tithat
|n|t|ateaclean|ng Ste g is already known in _

respgGlorthget i Wy Y45 G ?Q?r ¢ im

prov@@qm@ncprammaiﬁ:aaﬁy Krtowl sedgey dornoar rhmg tdees arhtan eche

chaqqgﬁ%ﬁigﬁﬁ%ﬁggigﬂétéleJe ectéég% qﬂﬁ%@%ml%Pg and

es a condi derabl®e |mprove
the aobrahittbEigen dft the dfow Yeowediow, Heserpory thet a purposeful

stics of the fluid, the nature of the
Clea?{)igﬁa(‘%ind the condition of the fllter medi um to

carry e paser oM E Sl Hh ek e~
conta{mmae@mgﬁmlﬁaitced il it £h 01 g € 1OTHE Qi el 1At i g phfem@lnt de-

terchan t}}% ed in the present des ri.pti
scr} O%d??%bact t ﬁf rteheof]&%%%? Terisi nkg ?ahcpt 1fa?lnq
the oftathes foﬂttrka:t |ﬂmriL‘qraimsrsrs pmwanmlmﬂam@a:bw no con-

LA ngt Kol Aok, d xr%?%vﬂi&tl'ﬂ? the
tamlnaar% ‘If tégé be rrluch aster t%an th ul ld of
flus Head om |]Cng myah vitd e e dsean hehe Hakekd aif <f i g i f%l%ng'
in vpf%rg &g&@ @%ﬁ@}#%&é?ﬁ&@f%fﬁﬁﬂeﬁﬁ écﬁb@l@n’@a]fb@lﬁgace

purirtrea 1 n e Tl ra tion ccordailn prererr _
withniferli fRIR 174 1IR° i TherPR$ %el%o%ulﬁe)gju?‘gsl% LeH Pt
tiorobt ai ned when during step b ) the sub stantially

non-c tam at e f|UIdI the, fil 1] I nst ' -

is fe G5t Ould}‘g epal i rrecﬁl emgcgc%_nlle% Je @{é ant_lll\%ln
tion, good results are obtalned when during step b) the sub-
stantially non-contaminated fluid in the filtration installa-
tion is fed through the filter medium.

According to a preferred embodiment of the inven-
tion, further particularly good results are obtained when
during step b) the substantially non-contaminated fluid flows
through the filter cake counter to the direction of filtra-
tion.

It is in any case preferred that the further in-

‘crease of fouling of the filter during the characterisation

be maximally 10% of the fouling already present, preferably
maximally 5%, more preferably maximally 2%, still more pref-
erably maximally 1% and most preferably maximally 0.5%. In
accordance with a preferred embodimént, this further increase
of fouling is expressed in the driving force, which is meas-

ured at a pre-determined flux.
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According to a preferred enbodi nent of the inven tion,
further particularly good results are obtained when
waloe08108¢ ep b ) the substantially non-contam pet/atd2005/000631
fluid flows through the filter cake counter to the
direction of filtration. It is in any case preferred
that the further increase of fouling of the filter
dur | nGCEREOGRAT 46t &r FRALNGH BECHRXFRA FJORIFSRTL RS the
1nvehw]lphr)g gﬁ‘l'er %&%d@:&clas %% ben@lfrlﬁrs@bd )atml)efar%w Iglyles%emmee
ef erably (IR refera
LectRE TRy SIhard riEar Yo aREEatity trai Matioy 20 506" 35 +09
drivdagorfdanee wilitesa [sm@fselamdaémyodqomwma,nu loirs. viiunat Herrce
valubACLRaSR 0% U0 o5 LRI 853G ke L Iot! N 1 Llifing

ured at a pre- eterm ne ux. Accor di ng
drlvmga fogaeh ata west éytr é@c&@@@m%mr Sfe e Simgenticspec

tivelile $handaid .set GeMhces ndled@asis atetelscte IRYrtbents

from substanti aIIy cons nt fI ux val.ues at varyin
& Loyrilvich ¢ PeFAGE 7l blﬁik |HRPV&§r?staarﬁatdﬁy (ﬁ:go
desc&@.@ﬁ@o\iﬁldﬁ@oﬁsﬂbafeylt@@efsl WE \f_aalulasng arechdindreeasi ng or

decregsin rivkgga%%E%% V%##%%l%% %nCE%%S%Q%ﬂ@érd set is

decr e&SIg 1 s pec Fuds and “whe
formeac fpyofa t%@&@@m@ﬁ@%mfs aa Mot 4 n:@scrlblng the rela-

tlon Chanaglsl itsfd Qirl %%tﬁ:eora‘?l\ﬁ %ea Satd st Yison of

scrlptlon of "possibl e types of fouling conditions.
the NeEs ISty Wa&%d\tlﬁé% aer?&@dio}?éﬁ‘ﬁ S@c%é)%twr%tvq]sues at

a cerardied Ayn:a wetuofalpry v@!c&sﬂfa agael ﬁﬁslafaﬂmmg of the

t he rel i on wee th force e f.l ux.
Charg A SO I et e e & 3 ddf Ll and
the oftatessurf ngqa/aiﬂesaram@mmt ain flux val ue aI SO

provi des, %qﬁq%%f&'efl%%' gtn' qny aof,. tﬂeefa%ﬁ% %rat%d S at

the flui € nature of the fou t e status
leasdt arife off | Q¥R IRRS e mémr%keera%tn%q%npresswle

£i1dgy¥efenabl m&@&%&%ﬁlrsom@ré@@%l%&{ Wﬁ&&ﬁﬁate
filter cake and non- co% ssi bl e fgf{ ‘cake. Based o
methqq SWidHarERIRFGsdtq GiPh Dprioget i chi Gih L iSing

the rEispacdtteh qorddedd idyh bwdglddgrg. and optim sing the
fi|tl‘t|0 rocess can..he.cho AcCO
suita tHer deve‘°1uolpa %I stu ey nc\[/eg}netri%é)%nenatf o the
1nvetIhELcuo,npimezortmﬁf el &t Jor m%@ﬁﬁmmcelmmatcrpordance with

the invention,

e) the filter is subjected to a cleaning treatment in or-
der to substantially remove the filter cake,

£) whereafter the steps b) and c¢) are carried out in order
to characterise the modified status after the cleaning treat-
ment. If the cleaning treatment is shown to have been inade-
quate, steps e) to f) may be repeated. In this way it is pos-
sible to determine whether the filter device can be cleaned
adequately or how the filter device could be cleaned ade-
guately (namely by comparison with a standard set of data).

According to a further preferred embodiment, the

standard set of data is obtained from characterising a non-
contaminated filter, for example, a new filter with non-
contaminated fluid. The fluid used for the characterisation

is preferably the same as the fluid used for determining the
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the invention, e ) the filter is subjected to a
cleaning treatnent in or der to substantially renove
wo b@efoslober cake, f ) whereafter the steps b )PendLzo0§/000631

are carried out in order to characterise the nodified

status after the cleaning treat ment. If the cleaning

treatment is shown to have been inadequate, steps e )
stanflgrfl §akAy be repeated. In this way it is pos sible to

dgter@héﬁlmh@hhebntEﬁe?éfh@é dEstEeﬁaﬁebetolaameﬂhod of

a uat e w the filter Vi.C ul e
Obtaéaégauﬁtgl§n€ﬁ§ R AR angE %a% g%s?an gnger’
suitebldata) be Asedr dinng H@taOﬁuﬁphewdpm@fépr@@e Of the pre-

cedl%ﬁbgﬂbgag&enE@e shardardy %? L <@k @%%@lh%‘%@%%%@%@laﬂqw

racterisin oncont a nat ed ter for exan'p e,
non-gopé@ninpLed ﬁlm%mé@ﬁ@amaﬁap@é% §Cd TiHe T Atid

used for theyghgragt enigahercis phef arabliyigt fersanes
as the fluid used for determ ning thestandard dat a.
The i nvent "6A°Ef&Fef 8Fe al so relates to a nmethod of
obt ai nrng a Sh&@d&@ddS&Wlﬂ@ feaser whgredna tofe & luewis

filter, suhgggh% 0 be used in a nmethod according to

one of the préce |ﬁg enbodi nents, which conprises
and feediing $bisstadtics 19f Ho® CORMARh AT 1aficd T difgpec

tlvea%lEQfg%]%p Foddflr flset! of @a%%fy|n9 flux wherein the
|V|n force I1's neasured, or, a var in dr|V|

force BPEITR e ﬂmdﬁnﬁéoﬁe&§up€& g ticu-
lar \t@lpée%thffaLtlftg:adildﬁ ?@dcfegr ce and gﬂaaeferre&meocnan/etrfd WBiltra-
a standard .set, o a h t t
wSom 6 ST EER L 0t T I Sy gt T o e 4%
termﬂnalts.opr effertrhed tehlatt itdre Hetweaeat itdre st@p@mz:cﬁﬂrqm arid
fluxt zl%rx/v%%m%e oI aé}{]lol"%“ F i q_LHeseaFce 53‘?rﬁlr@§al&rbrpfw1ll

ati‘on ﬁétmeen t ving force and f] ux,

be ademanierteda s dmskiddtediar i (e 199 E18d gipndis
tionM |§u_cg§fa?%?ﬁé;%§gdc%% thidded aedrdhad Mndein cross-flow
st ST TS N, 1 ons SUCT) 2, P ocess, S8l 20 beycac
end thelid.wWo, a so-cal |l ed seni - dead

During the application of this method, it is
preferred for other (physical) characteristics of the medium
to be determined such as, for example, the temperature for
determining the viscosity, the turbidity, the particle size
distribution, the concentration, the conductivity and the
like. The specific other characteristics to be measured de-
pend on the model used for the filtration process, wherein
the resistance is also explicitly specified (such as Darcy’s
law relating to so-called cake layer filtration). The effect
of contamination on the resistance can be deduced by also
comparing with the resistance of a clean filter with a non-
contaminated fluid. Based on that it is possible to calculate
the amount of contamination.

When, for example, different flux values are set for
substantially non-contaminated fluid passing through the
fouled filter medium (i.e. the filter and the filter cake), a

graph is provided in accordance with the invention, showing
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end node . During the application of this nmethod, it
is preferred for other (physical) characteristics of
WO b@eoe@dum t o be determ ned such as, for exanpCENL2(08000631
tenperature for determning, the viscosity, the
turbidity, the particle size distribution, the

concentration, the conductivity and the lik T
the gRdaffPRSHLRePSENEFR RS STV Bécﬁe§§ﬁr§@edgﬁﬁ§thhe
natu@ﬁ bife tAedgbulsed ten H@edfeltletrhﬁhledn fpoac e$s, arefeeiot
, the resistance.i |C|t| ecifi S
thlSD§F8§g’s§%é® Wéﬂzt%ﬁé 0 S0~ cglﬁége@a%e %Qfﬁ%%&%fi
filtratgon) shdhe efbacweobfcanmaﬁsnaﬁdome@n5¢h@ce
throﬁlg,%' 3t ﬂﬁﬁeeaea@% dg%%ec%dbgg%h%%tc QTRANRG 1Y th ihe

i stance of a noncqgnt.am nat ed

proppigilgnaBased aoﬁ{utawétlwt afs fiddsirsde Med cgdirdul dte tHe case

surf%%%u%bt@E %@%tEEﬁ%@ﬂéH1ZM%Qﬁm_b@rg@@ﬂﬂﬁﬂbm(ﬂﬁjeﬁgn%uch
| ux val ues are set for substantbfkpy non-con

& EL e R GPRT e FRGUST e e ea e 1 o Sl il Fory-

nomitthe filter and the filter cake), a graph is prOV|ded

in acgordaECEBW%%ht%%efaq£§%E&%H F%Q@@ %thgﬁustrlal

rel at f oASh p et\ween t he
backiashnaeties -oflnt hé ifsoWassy adae béh@etfé{h‘hr@éd-qﬂ A%V seems

to b%uraf%%r%fseh@a%l%r %‘3}" Eﬁc%n\@l ldr deart @ol%cgﬁ%q“ bed in

det ai | I g. sh oOwWws a curve nmeasy re
reS|sﬂ§néeS€ﬁ§§ugﬁh§rﬁ HSe @&@étaBFéﬁﬁeé%ﬂk%%ﬁﬁ¢¥abe"
twee\haftlh@mfalﬁﬂiéttllo& Rraped. oialed @ra tUantdriey @fnnot deter-

ming O rE87 SRS C0ay DE Séth THOmRIY 10 Wyt G Lriter me-
diurf.i IIttr dtsi auheguerfierec arpthe asespiidseritcedh thyl v sdcend-orgert de-
scrRBNDOBRrotf! Gode SNONS e Jﬁéﬂﬁté&%weﬁ total

rial wash water. In this case al so
fllﬁﬁdﬁh@ﬁ|9ﬁ@G@GﬁVéﬂséﬁﬁﬁ§th?Qﬂ§ tepresentabl e by a second

Orde{WR%FY%S%%?&adﬂ%ﬁ%é%ﬂ%ﬁh sﬁ%&%iﬂiﬂtﬁﬁﬂXHﬁﬂyﬁdﬂess is
similarity e ween e | ratir.on C Ves ase 0
carzigts Dbe 1amot0 TG et HoL HAFEt hdrer .fg%e o

showd uird tatml mafgudess f3 ldred Mmeedidonhiddl s aheraftaienadt Fig.
3 Eﬂﬁ%%ihi e§h%ﬁ%£§|¥§ﬁf§% |gﬁrr cgﬁégaﬁﬁgiﬁﬂﬂéﬂbh(%ﬁgrf&lter
cake when clean fluid is fed through at different fluxes. It
can be clearly seen that the resistance increases with an in-
crease in flux value.

In contrast to Fig. 3, Fig. 4 shows that the resis-
tance does not increase with an increasing flux.

Figures 3 and 4 therefore show that the behaviour of
the filter cake is completely different. Although Fig. 2
shows that the resistance strongly increases with an increase
in cake formation, this is not caused by the compressibility
or the flux-related behaviour of the filter cake but by, for
example, a volume effect.

However, the filter cake resulting from the surface
water behaves differently at a higher flux value. It may be
concluded that in the present case the filter cake resulting
from surface water and shown in Fig. 1, 1s compressed at a

higher flux value. This increases the resistance.
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filtration process on this basis. Wen a

characterisation of the filtration process is carried
wo@iociosioaccor dance with the invention, the grapliENLa®5/000631

shown in the Figures 3 and_4 respectively, are

obtai ned. Fig. 3 shows the progression of the

resi stance through the filter cake when clean fl uj d IS

fed tHeotgh @asidf crlemtinguxesial (Washe Rt ef el {1

otheS€Bnd Natht hec £ £5E $HABCEoEHCHEBSESCcbE BeanhbNCERASEIUR 15

ux val ue. |n contrast t 4 sh
increpgefesil FRRSeCHBRs hoE ?ﬁgkgﬁs%a§Ftﬁgaﬂo ﬁg%ﬁ%g%%gﬁble
In t%iﬁxexﬁmghéeﬁhé a@dlétaheeemayelshnaashatfpheinstance,
ehay Lt ' e er.en
T
matermaleﬁséSemﬁdhoah phActhasélihdcake formation, this is

not Caysesh @ydt@§a€08£ﬁe§élQséatMOOéakby bhuxthel ahagdac-
behavi our of the filter cake

b
terigptife @PYec?@rkﬁﬁéWEF?'tﬁé FEF?ErX&ﬁEédreigngkﬁglﬁﬂ&%d
to bkh u§ufﬁa@6c@ﬁt§£nbebaygsfdhfEeheamhyaatsa bhdlyerefdyud it -

L .
e1e FRatEne ai TR o aa00: FRg PP mdiPFach ShEer ptg Epraed
of timeFig. wmlchlSheoubaeasedrasaalhnghérCﬁtmxedabwé Tay $hat
case'ggrﬁmgeﬁetggcgg sLRLANEe. hggtﬁﬁe0§§%uQH %erbn$ﬁyﬂﬁf§d as

ter on t ot her he resi stance does not |,
fluldnépéa§érﬁﬁémlﬂﬁeth?u%hﬁ§apﬁéﬁé§§§&onlnoﬁhF§U€§§@ lﬁhés

alsofbbggﬁbgék%o'§1@QE€CQHEVQ§§UQHetO|Bet@M$1Q&@mpMthh@lean
resi st ance may ease

i nst ance, ause the
liquiifoRtpaSsage 8856 §r§h§§L§§PPfe§I869@8%&%5M%ﬁ1that en-
surenah@tlghefEhHEéedcaMb dfk hbe ffouildéd ang ffhurtdetrhatOfcan

to car out t har a er|
cousgg o 15 et R Phsa g 1 Fo s PR RD e bene Sy e
fromcahﬁaﬁnét@atyOhew¢©@nﬁ@ﬁ1ﬁ@@t§haéﬁp¢e¢éﬁ@ﬂ%qQ|e

foullgg %%lhngﬁs%gqgg Eglkggtﬁbht@hsk@l@ﬁ%l%ﬁorb very

peri o time 1n which the characterisation
largeamiieg oo, fllllrttrﬁ&loélaé’él%tts Pfﬁ}lbgea@géﬁtr%gcﬂ&e o Rigeg el
connlel@ ildnquicghet @ the npwie fAigd ras ifdnuivah ifrar neer,f diaw rgearel e,
e giF SELCELITAOR, o SO SGr L Al SG ROOSIP 8,40 case,
that unit may be identical to the other filtration units,
provided that it is made suitable for carrying out the char-
acterisation. For that purpose it must be possible to discon-
nect the respective filtration unit from the feed of fluid to
be filtered. Instead of that, it must be possible during
characterisation to connect the respective filtration unit to
an inlet of substantially clean fluid. This is of course not
necessary if the characterisation can also take place with
the liquid to be filtered. In any case, however, facilities
must be provided to allow either the flux or the driving
force to be varied. In general it will therefore be necessary
for the respective filtration unit to be hydraulically uncou-
pled from the other filtration units. A person skilled in the
art is well able té implement such uncoupling, for example,
by providing valves in appropriate places.

According to a further embodiment, it 1s possible to



10

15

20

25

30

35

liquid or to add auxiliary substances or additives
that en sure that the filter cake is not foul ed any
wo mobloar99 Of course, it is equally possible toPCESEL2005/000631

already filtered fluid fromghe filtration step for

the characterisation. In an industrial filtration

installati a ve enurrber of |Itrt|o nits _
cathag I?uacbetq’h Cg}“?gleaucqeﬁ'ylpsaar I)ellrbochrnecstl on," %e o%]a#J é%sedead
end fidde atdidit wati e ney dlovo edadrpleladye usetkdgr—Lflow,
whe ALY AG Wladhe, ChAACSId Sl Ol I LB lp £ASE. 1 M-

nmay be 1 ent’i tOt eot tratlon units,

end pifrqsiﬁ dedf tFrardg. |ae,1héd€1%m|qcamﬂé14@rorb%r&lgﬁ R SutPhet -

ble Cr}ﬁfv?é:\;@f' Sa '&ﬁbocﬁ&‘ﬁeﬁﬂ"‘@ih&é—gnﬁpsﬁc I tedBast e POsSAD €ri-
to di scon nect the res ectlveflltratlon un|t fromthe

satitpdadtes IRGAFS o”bejqat TR d O st ea P IR it nust
be pogsi blle-«ddryi ngerotiamzet, erjtgaticon simreonneat Hdeleter—

ective filtratiopunit to aniplet o
mlnecﬁ é‘fﬁ?‘salﬁjgp%ltgén C?ﬁluxfldj.g 1S T spéollco}ﬁarm tophe trans
flltrcecesmqﬂmé athe ehar-astrers st |@Wﬁ3mrrealil§\®?)takbl ptlaeecase
i dheddaug Lo, fe ddldenedied A G5 G MOV xcy ' s
aci l'i'ti es nust” be provided to allow either the flux
1aWor the driving force to be varied. In general it wll
therefore be necessary for the respective filtration
unit to be hydraulically uncoupled fromthe other
filtration units. A pers%g kil led in the art is well
able to inplenent such u o_}” ng, for exanple, by (1)
providing valves in appropri ate places . According to
a further embodinent, it is possible tocarry out the
Abbharacters sation in cross-flow i nstead of dead end

r Mde.FHq tration.gan al so take place in cross-flow,
whereas, for exanple, characterisation takes place in

TMP eadlieitl Hbd©r Q& course, all other combinations are
n alsopassddle; . However, an enbodi nent wherein at
Ieas t he characterl satl on takes place in dead-end
J 14% preferred. As. already mentioned, the
reS| stance can be deter m ned by neasuring the driving

force (fo It er

. T t —

trans E(rrerFollgfrfe pr ess I%;g(Jl 1{ pseoegge;%&ll?é kﬁe e
perdtiute arf orhe thiwld aﬂheslrm agleemi o h. tﬁ@@l@h%fn%@€§ @f the
flui@¥%nd the temperature it is possible to accurately deter-

mine the viscosity. According to Darcy's law it is then pos-
sible to calculate the resistance. If no fouling is present,
this law can be used to determine the resistance of a clean
filter. This is measured by filtering clean liquid (or an-

other suitable fluid) through the clean filter at different
flux values. At the active region the filter resistance can

be approximated as follows:
R%::R%0+EU (2)
or:

Ryy =Ry + By (3)
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TMP Abbreviations : R = total resistance; TMP =
driving force; h = viscosity; J =flux. Finally, it is
w@e@besred to al so nmeasure the tem perature of PCTYNL2005/000631
fluid during step b ) . Fremthe nature of the fluid
and the tenperature it is possible to accurately
determ ne the viscosity. According to Darcy's law it
APbrp¥ipfhdRTSos sible to calculate the resistance. If no
Ry Teukingeirs rerseseancethis | aw can be used to deternine
t he resi stance of I 1 fil NN I TS A
Roo {1 £&PRR gREeERR eﬂ%u 8%?gf’f“ar?tf§tnc er 'Pslaittegb e %ﬁi%gl)éw’
Bt kr pugbotrhie coledan vf cneicaatt;di f ferent flux val ues. At
» the [ T egi fi-Lt.er resistance can be
B appF%%‘ ofFLcfdaaty Pgﬁgtta%}%: R = Rm +B hJ
(3) Abbreviations : RM= filter resistance; RMO =
f 1 ux- bpdependent; 1pert reriekahhe fid tkeownesisstrandestaBoe in

roportionality constant; B ' = propqrtiaqnali o
a s egféﬁg‘t aPr oﬁ%&‘@yttlr?él et S 8% tah ccgeocl esm%ﬁl %\m%%a resLs
tandeesifSttarcedulimeseri al approxi mati on may be used to
deternmine the resis tance of the fouling.
Abbreviations : RF = curre iuﬁilter cake resistance.
The resistance fromtherf g ”epends on the de gree (4)
of fouling and possibly al s®#on the flux. This has al
ready been shown clearly in the above. The resistance
is therefore represented as function of either the

Abbradvean waier flux or as function of the filtered vol une
per filter sur. face.  Accordi to a preferred

Re  ombiiiheits FiitFati%dy d&E e By feans of dead-end

filtration, and in that case this vari

The resistance from the fouling depends on the de-
gree of fouling and possibly also on the flux. This has al-
ready been shown clearly in the above. The resistance is
therefore represented as function of either the clean water
flux or as function of the filtered volume per filter sur-—
face. According to a preferred embodiment, filtration occurs
by means of dead-end filtration, and in that case this vari-

able is directly related to a degree of fouling and is de-

fined by:

dt
Abbreviations:
W = fouling load;

t = time.

For a compressible cake layer, the relation between
cake layer resistance and pressure drop over the cake layer

is shown by means of the following empirical relation:
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able is directly related to a degree of fouling and is
defined by: Abbreviations: w= fouling load; t = tine.
wo-eroca3meNpr essi bl e cake | ayer, the rel ati on beCWaEZN05/000631

cake | ayer resistance and Qﬁﬁssure drop over the cake
| ayer is shown by neans of the follow ng enpirica
relation:wherein: w= fouling |oad a = specific cake
| ayer resistance b = conpressibility factor DPF =
pressure drop over the cake layer n = enpirical fit
factor The pressure dropRpwara -mﬁwwg)ayer cannot be (6)
nmeas ured directly, but can be calculated fromthe
nmeasured resistance in accordance with Fornula 1 . PF
RFJh (7 ) Equation (6) substituted in (7) with n=l for
nmost of the applications results in: APF wa(l +b >

whersim: (8 ) Wth a conpressible cake |ayer, the pressure

o dropEQvernd hes&pake layer is a function of the Iocation
in the gggf | ayer. For a tubular filter nmedium

A s TRRT ST P ST T FRUMTLITH hj dr L F (9) The

B sef ulonpradsithilsiequatdtenc filled in at (6) re sults

in. RE=_c¢ + ( in volunme factor F
BPr i g pﬁ%%susdé%g bé/ézo\)a I (Rle thargl n VoL dTe TSt o
n =+ ekiiess bffitthefasdkes | ayer It shoul d be noted that

F fromForrmula (11) approxi mates 1 for thin cake

| ayer, flat menbrane systens and | ow
The pressure drop over a cake layer cannot be meas-

ured directly, but can be calculated from the measured resis-

tance in accordance with Formula 1.

AP, =R.Jn (7)

Equation (6) substituted in (7) with n=1 for most of

the applications results in:
AP, =wa(l+ BAP,)J7n (8)

With a compressible cake layer, the pressure drop
over the cake layer is a function of the location in the cake
layer. For a tubular filter medium discretisation of (8) re-

sults in:

1 dP,
L 4F o h+BP
o7 dr 0‘[ + B F(r)] (9)

The solution of this equation filled in at (6) re-

sults in:
R, = aa®(1+ fao®J) (10)

wherein volume factor ® is provided by:
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volunme fractions. Once the filtration curve is
determ ned, the rela tion between the degree of
wo ombios®oand t he resi stance is known. Thus t hi BC/AL2®5/000631
can be used to calculate tp amount of fouling after a
cl eani ng treatnent by neasurlng the resi stance when
filtering a clean f|UId through a cleaned filter. A's
descri bed above, i s not pOSSIb|e to determ ne the
characteristics of t he cake ? if mFig. 1 or Fig.
2 ; Fig. 3 or Fig. 4 @B=?z§dhié ;zo be able to
determ ne the conpressi bfP4t this b is known,
the curve fromFig. 1 or Fig. 2 can be fitted to
withFornula (10) ; for this purpose various mathematica
routi nes are known such as, for exanple, the Sinplex
r nethedlulyOfengafnyteérm?dﬁgmout the characterisation

x 10 aggondance w thet Rexknygnki-on, the entire
filtration process can be nbnitored for changes in

statu§tcﬁﬁpééﬂeP?sPPE§d §Bathdt @ diodeS Y @PprOXl“

mate@har &terhsti eskef 1aket,exaspl eendienid wiydtemsbeand low
f||teregﬁ_the nature of the filter cake and the
volugEnditdGC8F ‘the filter can be foll owed. Based on
thi s, Ohke ehbiféltkbtianionrpeod@s§e¢&mmbeedes@hﬁbé@la-
tion OVI%é e%h ”%ng e%do%n%o%ﬂﬁhg'%g%.tm% %%@ﬂ§6§bcétls

pr s in I'on on how
knovweharTsteerihdtsi veloe cha heuweﬁﬁ%ﬁatwl@étﬁam%/ agipynt of

fouﬂyﬁg'tﬁtéy tQﬂeahhh%rt&%%%%%nfﬂB%'M@dﬁﬂﬁﬂﬂ@lﬂhdﬂﬂe81s—

to the above specifi cally ne

et eTRE EneRtion v d | %Oé@%' O%ﬁeea&t?&erfd’e]ut

C|a|W&sO@b$c@thNBaboveA et hed noft fidstseibileg t@ fdetiedmine
characterls in ri.ses s -of
the Gharaqheg s cl&’?t gl;ﬁq??g‘t e&af ”H feﬁr (ﬁlg)% T relrmdvrear;frgo 27
Fig.sd oo |FLMgd (éontsamlw@nmedm dﬂm dree ad@mﬁqq agptmrmine the
compffrlég o1 qh & fempofa f if bar 16ake, khe siRseUEeRdh Yrig.

I'ng through the filter nediuma substantlally
1 omdi-d-oll iaeq fleuifd taed 1o Fprarha ng &) us otardiis ‘purpose
variMRAS Wik lhe dni i ines are known such as, for example,

the Simplex method.

(11)

By regularly carrying out the characterisation in
accordance with the invention, the entire filtration process
can be monitored for changes in the status characteristics,
so that the changes in the characteristics of, for example,
the fluid to be filtered, the nature of the filter cake and
the condition of the filter can be followed. Based on this,
the entire filtration process can be described, controlled,
modelled and optimised. In addition, it provides information
on how to adapt the characteristics of the fluid and on the
capacity and quality of the filter itself.

The invention is not limited to the above specifi-
cally mentioned embodiments. The invention is limited by the

appended claims only.
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force, or Il. a varying driving force, and neasuring
the flux, ¢ ) conparing: | . the neasured val ues of

wo b@o@sioyd ng force with the respective flux, oPCT/NL2t0k@00631
meas ured value of the flux with the respective
driving force, using at |east one standard set of
data, and d ) on the basis of the conparison in step c
) charac terising a fouling status of the fluid to be
fil tered or of the filtetraredi um 2 . A nethod
according to claim1l , characterised in that during
step b ) the substantially non-contamnated fluid in
t he fill.t Ratriedmaddnstfalflidttieen nigs af el wihl,ougladadvarildert in

di t ccar.ding to claim1l
thatgﬁgr gg)t rLﬁLsSée iJ,CrnFét %%p%u%%ig step b ) the

subst ant iFaE e éoscarridted s Jildid dws amslesudgte tursove
fi IAt ert ﬁqg%np%ta%emh?dt l&%nt%la&ﬁ%r&rs,lofwgﬂdtr% rAld Qepdbited
: met hod accardi ng.to _one or several_, e pre
cedi ng cl°4 ﬁs,fle%&raefleﬁ%?eéqrﬁl Hat2 iR ﬁ?@??essi ve
periods efubscmmenitd ysttepsliag) thaahgh ate rEdeatethedndn a
the val u t ai [ tep d-): durdi.n ugcessi ve
peri ods %ﬁ;b%@@t;l%gl oﬁ%élr—gém#f% ééa%'c‘ﬂ‘ otaﬁcér in step d
) in ordér toaobtaiying dhamge and mivesstraings the driving
characteristi Gqo,%o Adrethod according to one or

several of the preceding clainms, characterised in that
the standdrd $etVaglidCefeyVing ditsiched G dmaguring the
measur ement offiaxsubstantially unfouled filter, said

measurenment involving a,substantially nonco I nat ed .
Tt 276 COmR AP 9 SBRTRG S Gne 0 v gib e ne
precedi nfoolca nethe eactespiesed vien filhed, tdhe Ist.arder dheas-
set Co”‘%&'%F%aﬁhel%%skpgn%l%. m&%ﬁFQEﬁgzigéggc ive driv-
substant i all y const ant ux val ues at varying driving

force val¥es: fongsst astingl loaf deesttamneadrghanspdfbrass of
val ues atyuaryiapg flux values; and in

d) on the basis of the comparison in step c¢) charac-
terising a fouling status of the fluid to be fil-
tered or of the filter medium.

2. A method according to claim 1, characterised in
that during step b) the substantially non-contaminated fluid
in the filtration installation is fed through the filter me-
dium.

3. A method according to claim 1, characterised in
that during step b) the substantially non-contaminated fluid
flows through the filter cake counter to the direction of
filtration.

4. A method according to one or several of the pre-
ceding claims, characterised in that during successive peri-
ods. of time the steps a) to d) are repeated, and the values
obtained in step d) during successive periods of time are
compared with each other in step d) in order to obtain a
change in the status characteristic.

5. A method according to one or several of the pre-

ceding claims, characterised in that the standard set of step
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creasing or decreasing driving force val ues at
i ncreasi ng or decreasing, respectively, flux values
war@onbwpei N each of these sets represents a fpol/NDgpos/000631
characteristic. 7 . A nmethpgd according to one or
several of the pre ceding clains, characterised in
that the standard set is forned b% a g&% EgﬁanetE 1
c) igfoltabaer 4&SEr PbIPRGSHRETFBFaPioR BEPREBRTLRELYr POTRGLSY
filté@[CgaﬂﬁdmbheuEbMéntSinﬂomeﬁhgdaaeobsdbnglbmlgnEOQF
£ ver? of th pre ceding clains, characterised in
con ?ﬂé?a fid ChHrScterisation is selected fromat |east
one of.chnpetbsilbhecbifiirg takenandrneavesapr e§stbhkepre-

cedixf){gl {s;giﬁ@kechgmc@eggggad1{:10@95@' RYct QraRBA9H SeYerak-

characterised i n that durln%
Prlsgﬁe@tbl?aﬁﬁe0§@b5§Faﬁ?ﬂ§PF?dn§ﬁ9@0n§&ﬁ§ﬁ§P§éaﬂﬂﬁl&Ons ant

fluxd9§§uegta%UQakgﬂhgab&yvnﬁgCE@@@@ ba@u@@gr@@b@&ah@ub&ng
he filter any further. according t

of
COHSEPBan§1VlBﬁaﬁQEF§rW@ qepna %hg?ryﬁggf%ﬂPﬁeya H@Féa?@d in-

creasinﬁouklﬂgc@ba@hﬁgfdhhsnndufbmgethalmbara&temmsaasong or

cocxh 35BS, TR LRI, her LU0, el e ey 5
thesstsbtsnmEQrﬁﬁeﬁéﬁablﬁOﬁéxhgaphﬁr@@ﬁﬁﬁéS#é§t preferably

maxi gl hynQe BKy %%coédﬂﬁbhgg 8ee0hdi BEvERae! BiFMcAE, pre-
characterised in that the further |ncrease of fouli,ng

cedipg ékaﬁé@seewatcﬁ@raﬁ?@ Ag £6PEe thghitERT P8 e 88T &6
formalt Byseat skhuxr P2rambterithed acaeddilngeserdhenor the rela-

., S ral of .the pre ceding c a| racterised in
tlontﬁﬁ W&Fpth§tg§E§1fgh§§r eﬁngarrlegqoﬁi e) , the

filteB.ia mebhedtedcbcdangIEanng preaevewnil iof theéepre-
cedlﬁg %ﬂgih%nt; ﬁgéf% %% tﬁ%.khb%eEh%@%%afﬂa% %f@wﬁﬁbn is

selepgpeata@n @torlﬁ@ﬁtt @n@h@ﬁfa@péuﬂr%’%%%meéd cake and
non- %Eﬁb%%s%%bl% rathed aggerding to claimil2,

characterised in that the standard set of step
obtaléedAfpﬁ %n€5§8F§lﬁ§n% of P& §6b§€§ﬁ?lg oy Iihe Pre-
cedln@f@uummgiIdharadﬁaﬂig@aaamr&mamtdurnny\sﬂap &) the sub-

stan§ jﬁa”t'a'E%A%%&fﬁ%@é@“ﬁﬁ?%fc%ﬁﬂJqmﬁ?%u5%6§§€¥§ily in-

InNg to one Or severa
crease the degree of fouling of the fllter any further.

10. A method according to claim 9, characterised in
that the further increase of fouling of the filter during the
characterisation is maximally 10% of the fouling already pre-
sent, preferably maximally 5%, more preferably maximally 2%,
still more preferably maximally 1% and most preferably maxi-
mally 0.5%.

11. A method according to claim 10, characterised in
that the further increase of fouling 1s expressed in the
driving force, which is measured at a set flux.

12. A method according to one or several of the pre-
ceding claims, characterised in that after step d) has been
carried out: e), the filter is subjected to a cleaning treat-
ment in order to substantially remove the filter cake, where-
after f), step b) is repeated and g), step c) is repeated in

order to characterise the modified status.
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ceding clainms, characterised in that the filtration

steps oc cur in dead-end node, in sem -dead end node
W@Rr00/03mpDSs-f | ow node . 15. A net hod accor di nECT/SLZI0&§/000631

or several of the preceding;clainms, characterised in

that during step b ) also at |east one other

characteristic of the fluid is asur se lected . .

fron11$pr%é&%ﬁ%@%,a??ﬁ?%%%%é?%t%f%?mtﬁg'tﬁ?ﬁFﬂ?FﬁFl?ﬁg 0
thatC@HQFftaM@éydaQQttbe st&e. glb6isAobneahaddofroantrokbenge-

a filtration process op t basi f ' :
et Jort hORPACEB UG B bReLEE SLoErhr SP ndceealEhent in-
volvth@iassubstaﬁ¢¢31hpdnancgouta@inateﬂafﬁula;

charagjerj sgdihogt @éo@dfﬁ%sﬁ8a£n8h@fagé§é£§liSfoﬁhéhﬁre—

fluidis changed, for exanple, selected fromat |east
cedipgecbpimsenpbrusoterisedcéht FAptoRlef TddATaRTLARL PGRPS ©C~

cur 8fi deb¥-8hat Reqt! uid, seher-dand/ endt hiatieaokr eat FRBEs-E1low

carried out, for exanple selected fromat |east one of

mode. | occul ation and/or prefiltration or the like. 18. A
met hods of Achéahod ngcaostibndatd seé of mewsueilngfdéha pre-

froma.substantially.unf.oule i : [ e\t
cedi 4ok PR nEPRGACKERO AN "L 6 Ok or e g boati Ad -0
least| ahasptikircchheopptesésticedifnghsubdrant gl ppasured se-

1ect88”f98H£agb?akﬁnghHLdtthQE&Beﬁa%uQ%Laﬁhbakbkbidity, the
unfouled filter at | . a varying flux, and neasuring
condpRéigiityi agf 6P€elikf-11. a varying driving force, and

measuf bngat hethbaxofasenstolinggt befvakuwesioh phecess on
the gé%ggpgé;%%%% %Bgagggdr%§pgcmgkﬁ%dfB%é&ﬂ&i%gsE%n%%%gor
several of the preceding claims.

17. A method according to claim 16, characterised in
that a physical characteristic of the fluid is changed, for
example, selected from at least one of: temperature, concen-
tration of contamination, acidity of the fluid, etc;

~and/or that a treatment is carried out, for example
selected from at least one of : flocculation and/or pre-
filtration or the like.

18. A method of obtaining a standard set of measur-
ing data from a substantially unfouled filter, sulitable to be
used in a method according to one of the preceding claims,
which comprises feeding substantially non-contaminated fluid
through a substantially unfouled filter at

I. a varying flux, and measuring the driving
force, or
II. a varying driving force, and measuring the
flux,
and storing the values of the driving force and the respec-
tive flux in a standard set of data.



