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WD 2006/ 031099_PCT/ NL2005/ 000631 METHOD FOR
MONI TORI NG THE DEGREE OF FOULI NG OF A FILTER The

present invention I net hod of filter- ing a
fluid i n part| cul ﬂlmmmm"mm”mod of obtaining a status
SIPLEBLPstic and a change therein of a fluFGTRE2H&000631
flltered and a filter nmedium nore specifically to a
nmet hod of charac 5 terising a fouling status and a
change therein of a fluid to be filtered and a filter
medi UMMETHRD FOR @NNITORINGeIZ] BEGRER O APULISULAIA FILTAR

met hod by which a status characteristic and a change
therein can be obtained froma filter nediumand the

fluid tg b% gg%gr%emoqﬁ'ac%%w&'y AR of filter—

ot her wi se, fermtilter dium.in the context of
ing e §iiisht |161n PREEEFELEH T2 e “&P@Qn?lf?%@n% Velgtatus
ch@.ﬁadl_f&fs!’dltcerandakeciﬁmq@dtmsrrethe off bl fEridntb thee filtered
an&ogbf 'rﬁtG}:te'roflnne%f'u he!f\%il\@ sﬁ_(;?crﬁll%% 8”5 ymé@r?&d fc%ﬁ C'xﬁarau—

ration proce ses ESDECIa
teléh%lrrea:taerﬁosltlweg pfabusf 3ndra chkadesthpre i 19U Tl to

beffiﬁﬁx%fb 2a% wekliesr crln@dhgﬁs qfhet hevehal &e- rél%rﬁésa I1@S:
i nventi on

f
Py 11 TH 160 BE ARSIl 1y Bnol APy bR o e 2 2
chFidg eianginl ghdsbe ookp*eammd dowmapi Aahtsr imedpaneragld yhe
F1KNOWY, i therattq, Ve 44 |etx%rl|1@gt§yf wadea rbtqm%steo the

20 cont am nants
tet B hegRiah A Saorfl L L8 L L beas) e o
thd ofaheain)a ffiilkter asakell Depanie- fiidgeoncibe fatngde wf the

ridfe mRienial hatndsidd ldened off. this filter cake
may va for exanmple, i

ry greatly,
pressi @%éelﬁaﬁ?ﬁlr cIHpt e%oc}lfécoiel%tmc%%éﬁ Jﬂ}ee FiltrgfFion
praxadese D5 eAlpgaial he ted eraalactierliseied of fa nByl wdogakee
ancp%r 65,01y thepef fii«g@e rd®, %sgﬁz%gtleésoghéﬁée?§rofjecg{ee%h%&ac—

, for exanp dsor be ter nmaterial
te%ﬁcﬁwé’lfllll P@rr%%%erarfiastq cdlCHEY=E . cBh? VM IR ishd D
no fudyt arindake wbl tn@meﬂf@}dlw kaeepl arheatieraietht sThe

ness, %91@2 g§$ fﬁu g %E@HE%@V@”QOQ% &fﬂgﬁ%ﬂ fgigg%%rally

fllter cake s, anong ot her |ngs on t
knoyn fiiny e AEd; u‘f‘ﬁler* vﬁﬂlcthaqw ddEsui Rel MR IR dto tq‘?@ove
corfidnlieaneakea Filiér t»melrlefny @seddvhSabl €éh tga KNWF tde con-

e qf. th feo
a3 2b HlEo LISl Tty bEUL B ol Bl ai it
ing |p&@ folyet eptupg @f]etffaamat@gléﬁaﬁaet:ew sf jleeyd (fe, this

filfdddl datk@ 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 cerxtain 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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WO 2006/ 031099 PCT/ NL2005/ 000631 2 be filtered, wth
the object of, based on such nonentary status and
associ at ed, tine-dependent changes in such status,

beconi ng abl e to control, nodel and optim se i rtant
}5@_20%@?@ of the filtration process, such as:PCgR&‘{O%&e}mm
produci ng part - the hydraukic/ mechanical purification
part (for exanple, the backwash); and the cheni cal

bepPgi i{élce.ai i mmartmn Bet bt her nadﬁeicaloralsdchhmomh‘atﬁe:yof

ff sta us,
B

bedomimg ab¥e |tq acingmopr onedsl i LriFFIiSEs 1@§orbggc, &ty

pebPst e GeomBtidkathioh gxampbe, therizyweter of the
filter, with a viewto avoiding clogging and to the
conposi- rOrPEItFESdEial, with a view to avoi ding
adsor pt-i obhe 15ydhnamhe:/prre|cmanapal putifieation genkr &f ¢y

cl eaned aghaﬁgiéi' Nghd %a%@,taaﬂﬁargn@rocedure Wen a
filter cake has reached a . particul ar_thickness, or

when the BREVERGEFGHc PV 18@ 48" aP2Eftai n val ue, or
after aBqure-Qet mtaltﬁemmt endaihe tdhepef idft shechkbtaramaye
a fgg?ggg &y 1{?@'& fs Frgégtg@iseclcb%&k AR \E@_Sghéf]gnélﬁum

ace was posSSi I n conbi nati on

t%h@n@%@@e%@%ﬂ{% asaﬁé FR bt eP tRF B 55 Fgriédap%lees &S
peEhhlgj}et?of ﬁ}{éﬂgbo&r@dl/rgr o:eﬁbe?aﬁpms:ml‘ dikeseeandft ottver

S or_ ex €tom -
;L%gllfu with' 3 View ATy %’voaggr‘fi‘ﬁ,‘ cﬂgg%rﬁf a{nQI t'éo‘ﬂﬁé! Eompde

ter icul ar the nature
tioh ohetli¢ Inaterisade s thot VQ%thake%VqlrﬁlélgaéééaﬁP Hete.

There exi stre thieef are, aanﬁﬁﬂté)f 1a; pivked 10/t bl edriach ac-

the status he, chan t her 0 fil s
coﬁaﬂ?%njfotéha? ar}cLa dop§§yggﬁe sta us g()fﬁtteté?ff |cltaf§érh%nd

rebheedi 4 tearichkel acarkliekndes er of e rEhe Sy ndhes . S%~
cegﬁgrﬁ &é&ﬁéhjpaiéldéq|@ﬁ @@QQroi Btk -sdrcth Amretinodrval, the

0] on t a roce t -
38R CheE JLCE JFTURDoh OREETER orti dry et ot o

waahiin@ssocsat &the twaﬁén@epemémbbﬁf]aﬁgé%owr@l}éﬁns‘t”a?
chBREORY 5| NGi @bl & d A HRNENQLg PO amegn@d nitse flltered

|nportant aspects of th [ trati {frac S _
Elhdnt RONEY & naggons P % {’hﬁs%bfré t° tﬁ%ﬂlﬁ\g)eﬁfor -

ampbe provgade) arnr iamsolid. Howevpr, the stath of the fllter
medium, in particular the nature of the filter cake 1s not

::1

taken intc 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 mbmentary 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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proved net hod of obtaining a status characteristic and
a change therein of a filtration process (this refers
to char- acteristics of the filter nediumas well as

the fluid to be WO 2006/ 031099 PCT/ NL2005/ 000631 3

WO 208¢/&d0%Nnd t he cont ami nants cont ai ned t her @CHNLE§S/00631
sinmple manner. An object of the invention is in
particular to pro- vide a nmethod whi ch allows a

fiflﬁgl:.ég ﬁc‘cE atthl'és c(o%@gmgnggaggcg nttahare%' Elﬁhelri %lél?@le

trat I On process rac- teH
mapAeE hehn ol leat @ff the iAveEMHtiYh jiSs lﬁopmsvm%aa to pro-

v1?§}ﬂoﬂetW$H(ﬂhﬁﬁH @mﬁohbeafﬁbﬂlﬂﬁy stattus Qkn@ a change
LEiltr r 1688 t characteri ze n -
chehg Afutht Bt SR g o Be Be gy P RES oy Bate qrerac
tetthee@lnvention is in general to pro 10 vide an inproved
et hog Bothlke l@baecﬁ%li I M@dmvrép:th%npggaabl @Lbodlfﬂdtleh at he
m.of arri ve- nenti oned possi bi es B
nelbPae 1 WG b AP PoF P nGo P A nRd B Pt ST HT REo°
eshi torie dlizomqreedess, The atpis medamuateom@@ﬂmg to
be'OELﬁ{]‘Q&‘g frle %tj@c ofnghgeﬂmtq%a lanqnpaa@&@ﬁasl 4R} dro-

asi s ich it is le to arrive at:

ViRgwAT ol RIS Ok ﬁ@tsﬁsr aét ke s‘hrtds H@rntrﬁéleﬁ bR dCy Pegro e
wiekathe pigy grhysirdalingr athem ciloviereatennest ppss siddities

reagtbggt o'é&ﬂéﬁ%ﬂlﬁqgj Hb&éﬁ%éﬂb kaQﬁ%#ﬂEEQHg the filtra-

ration hoi ce 0
tlQBpr?fFé?fai‘L e THeoRSEPY T 8A IS Bilee dntopdefel ey I4dR -
ingedésiar fRicexanpbeccths dhiwpter tofe bheiki bf evhiah it is

revent, cl oIng_Ll ng. and the choice of nmaterial to, for

pogSlb eJCo Avoid a&sor ption); -. the choice of the

dm?fr &pr REBRE hikle aeid iyheehaniieal 08| Bami gt dnbhoder 2%am-
ple,t §m10%10fchtaﬂ\ﬁcappf@@éﬁr@érﬁ: chesscalsucheasingat -

A te th
B8, 401 S el B, PRI 5 Mg camgpi b, e

- |trhee\¢e1psrb| <bf t Yhofapdredrdgitengecse bmsarbémms%é% of
theffi?@ilelb%almtu%{ mfaedekéﬂméhecrctatcaah{étae oebtié ned)ter to

h t bt t th
x2S (5 ORGP EPa FOR T Gledl (BOERICE | REL g™

avpidcessougftittme ;fi l ter nediumis knovvn or can be
--‘%ﬂecghéigd'o@ndhgmﬂﬂﬁ%dﬂﬁiaLbfﬁy@ﬁ@@l1éﬂmééﬁéﬂﬂdaﬂebleanlng

meggo . Moreover, in this way information be-
- 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 datz concerning the separating guality of the
fiitration 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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cones available for the design and the operation of a

filtra- 35 tion installation. In order to obtain at

| east one of the above- nentioned objectives, the

dnvention provides a nethod as nen- tioned aboy N

W8 YR har act erized in that it conprises tpﬁg/%owoom

2006/ 031099 PCT/ NL2005/ 000681 a steps of: a)

filtering a contanminated fluid in order to renove
stkpomsaid fluid contam nants, which are deposited on

afllterlntheformofafll r b

subseqdent iyt FEES iy ?%L@ﬂ&ﬂag d %?‘I”t%rl?‘re%ﬂﬁﬁ g© remove

substanti @by s@ie fOulidhgdnitandnabts) . wal sharapengisfogs fed

and measuphng (NSl e fOEGCOrOL Hlaed VI NG
driving force, and measuring the

Conpar thgeubS TR At Nal HESIGh T %Jrlr’zﬁmc}edlum a
force w t bubhﬁamte&p]em ineg1-ffloux ingr £1did tdxe: meas- ured

val ue of the fl t respacti ' QL CE,
usi ng at east one s]trgbndé}%é* séﬁgo%[ %gu%%% tﬂaéqnghfd)drl%ﬁ
the basis of tfrereonpatison in step c¢) charac-

terising arstad s BRiHAUARISYI EoBtep ShANGEsUdieieihe
of the filtrat} fn process (for exanple, the fluid to
be filtered or THe filter medi um). 20 Using the nethod
accor dichgceopra hiend nvlentihenmegpured velyesiqpltare glriving

obtain a statssycharadd @rels%lc@le& 1 hik) t&ation the meas-

process. |In partjcular, OSSI bI 1,0 Qbtai

a fouling*g a‘f":a}c eerc?rst‘ﬁn@ gg&a}‘& hkéng e‘:’Tcnt of t eV
filtrationngpfocess.uSimce! tﬂxeafstuqnmethmndasrd et of
through the.fildey cake 25 andthefllter |s -
substantially not contam nated, there w n)
furthef cﬂ‘én{fé e ihrie T 106 CEERBT Yo nJg:1 %Tpa& erP§a3c"
tion-The methothqccortditng hathetenventic omr s sthamakees

it possiblg-d0, det i ng 1ttr£§t§HHU8£o§é‘éjs t h@of‘@#&&%l@f
the depos-_  30_jted nateri al nta S Obt@ﬁ{}

with respble toihéo @?ov@r’rlﬁﬁlrﬁgdgrfme ]eihﬁ ai
anmount Uefng hehaepasidedarardtieyi ab . tFerinwaodorai,ng tt @s

vef§i§§ﬁﬂfét98d§btéfni§;ég%%%éﬁ%ﬁgrSEteristic of a filtration

- process. In particular, it mzkes 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 filtex 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 filterlcake in order to measure its progres-
sion of thickness. By measuring the driving force over, and
the Tlux through the filter, the invention makes it possible
to determine the filter cake’s average thickness and progres-

sion thereof.
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ther to provide extra neasuring equi pnent or to nake

physi cal changes to the filter cake in order to

nmeasure its progres 35 sion of thickness. By neasuring

the driving force over, and the flux through the

fwo toee/psieche i nvention makes it. possible toPEENELIMENEI63]

the filter cake's average thickness and progres- sion

t hereof. WD 2006/031099 PCT/'NL2005/ 000631 5 The

advant age of . the pres i nventian, 0 _

t ai ned ?t?qﬁﬁpﬁ8§ f%e T Or art n%%$ Sﬁ%nf%ﬁ?Ob = oF
tadewedl epth mesithaofs mﬁeLGE|prmgrf®¥te’Rﬁumoﬁgtpﬁethe deVElOD"

meBElEEaEBQHdﬂ%ﬂﬁﬁﬁ%%Qc@ngurPﬁéeghé”fﬂﬂB%aH&@ﬁupﬁdcyﬂmM@S

he driving force, ? z¥ ﬁi? cleanlgg Skep.,
anﬁs QFF%%d?“HHﬁWW%aﬁuFﬁg B B?Sa?% fevar? weasuring
indnligtkhe dréadimg fsaepe deealneadﬁﬂﬂvwaEWnaﬁ?ékﬁé%?%d@@i

Ho%%qggrnﬁggsﬁﬂLgﬁ%%”&etﬂg Bpﬁviﬁﬁnfdﬁbe lBekhabtr pespesd
erefore el nvention provid ﬁonﬁld rabl e_i m

anyy 69€%ﬁfg%rfd3“§&\Fé1|+f‘ﬁgéhel Pararng ORow S haiRdt o
rekhbectOtEbas etesr itsilei davehtibe providied hecpasideraple hign-
pr%%'m'e{{ oty aég%tgggd' &"EOFeOJ‘no&,hﬁq&H oL, MBdLUM oh Othe

carry aning step. The terms
ch'am@ﬁteémﬂammat &bl Gitgider thﬁolhatlbcﬁwtoafmtﬁﬁt i Hbl%P%h rd
+henterghangeald yrused 1ikBrt hedpaesetd ddarylbuscei ptiposeful

mean that during the procedure of characterising the
clgpRitid 8FKhe filtration process, substantially no con

t am natTlon teakes "phaceon Tansnaeehst ttHal . OFh8R9RF at i on

poh?ahgﬁatiﬁ$“%ﬂﬁ$ﬁ"tQn@%x@HﬁHgé§§%ﬁru§%?mlntﬁﬁebptb§°ﬂp de-
case the characteri .
SCEERELPT CBYATY edﬁFéEg gB SWERTHE Same © %%e gg%k?ﬁlng

thenetbeisgopurtief ifddtiratiihe prbeeas, tywmtanddetdyngot 60a-

tamﬁgﬁ%{aﬁdt@g&aﬁlmt %lghﬁeanyema@ ltcm, v@eedthiesULASthe
are_obt ai ne urlng p

flpgnbEsntamhdtEd fTRGEEE h etg%—ﬂf‘r u |nst%§%l !’%mg' |
int watichscésd ther @n@hatherﬁsbtgpnnetﬁ@rﬁ Cm@d@rélahg pHage
WLEEeEﬁEr %”?EEH g%nkh%foBEebéﬂﬂgnpufif¥éd fiar ther filtra-

particularly good results are obtai ned when during
tighep b) the substantially non-contaminated fluid flows
t hr oughad¢derdiinlgt € eakesfeunt@renimwdimendi céctheninyen-

tighttggéd f%%&fﬁ%nare obtained 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 df 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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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

al ready present, preferably nmaximally 5% o
PWOAGEBPY mraxi mally 2% still nmore pref 35%‘?@&&90”%063"

maxi mally 1% and nost prefesably maximally 0.5% In
accordance with a preferred enbodi nent, this further
i ncr easpf‘cco%lfwgu*ld NG s te%pr 88866k iay tdicdriimehngot the

force, which i§ red at .a pre-d £ d foluXe—
S ST RS8P NS0 S BROITE. & At IR P tase
ledid hirorpr efuesk et bnblodicessttaot fhex YHWVAETR | Vatrﬁéng

ar LA afoqbc%etvaﬁggpr ' scﬁ?z%taatntllﬁﬁst ehes B&it Scﬁ.r:ldle@t edrce
Tro staniialiy constant flux values at varving. .

‘faJd%‘?ﬁi/léhg Fagvde v At e s I Asst éﬁfjl aPryeLonE ant . & Fivi ng
drieige Howval vesduat yvaryagAding val desyeagichd neres@Sicng

tivR1 dectr aslvaguegrér\léln«%'fv%rw%ee\é@ll ugs alteddcdOasingrekents
B edsihg, T espec - tively, flux values and wh

a faehing th‘r?é@@t§ét§t¥‘epr 5§ tSaPFSUH R satb{acmry
de SRR IH iboss BITH Sl IF0Fiodeinag sadndd wiotrary
descr!nd 060289{1 PosSLDls Ly RERoALaLo] (1 condidenset 1s

10 Acc 3 anot het I'ment, _the standard set ]
foirsed floy rrecheby 04 BetamFt I zﬂ?etaeﬁ@d%f despgigping the rela-
1S sedi Rid ttb'éed[ evéng tﬂch'teb%tn\AEeﬁet heusr | Gdmgp figrare of

and the f t
Ch TR é’talbLF ﬁ&;\%u&h ngarvda 0{1%6@85;&@%&%%@ VWM%

a watteinal Soxprvevidesl so usefuldesndi saefbh b‘?d%chaetll@ of the

ch I@%%!ﬂﬂﬁ;s' s Ohet FBudd Uitthe theunat ufeciod tdeling, and
ou and_ the_status of the filter nmedium The

fh%h%ﬁfaafd%%rcflsaﬁ okt 15 prEtErEhl y sel ected fromat | east
one of MemMhesstbéei fatiter icalkecdndanbn-sokprteasifoa at

leddd t&e C@ﬂ(%ogl aégglgﬂe thi 5. Sharaet ghbsadh OdomBessible

appropri at e met hod wi th respect control | in
filiperel F3 Ry AFFSGpPTntRthg 4R 1Y lts?f‘;itl%h ro%eés&%%nate

me’bﬁo@h@ﬁtﬁn re%@eetdmgcamtmmngabmdéﬂmmra@@m@m
t"1e ﬂglael%\se%tr e@sfé&@rbé hewiappl etion of step d) in

ance wt e I nvention, he fi roi

subJ ectpe‘:Q}"OtréllQ%F%a%l?i@lttartéﬁt rfélﬁ%g?h ‘a?veejdoeprm?n of the
1m$€btb§i@ﬂ,tla’£‘dey ragovenp het fid tafr staked) f inwheserdange with
théhe % ) and c) are carried out in order to

char act erlée the nodified status:after the c| eani ng
er egihe filter is subjected to a cleaning treatment 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-
quately (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 preféerably the same as the fluid used for determining the
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ment. If the cleaning treatnent is showmn to have been

i nade- 30 quate, steps e) to f) may be repeated. in

this way it is pos- sible to determ ne whether the

filter: device can be cleaned adequately or how the

P 2086/030e9i ce coul d be cl eaned ade- quately PRAMEPSPIEAP63T

conparison with a standard get of data). According to

a further preferred enbodi ment, the 35 standard set
tand C;a i.s obtained from characteri si ng a non-

Conit ami ated filter, for exanple, a new filter vvriin d of

non- cOMearNHAREEoR| Gherette ALaPATEL2LET dro th&ethod ©
ob €K A &f isyahidard béupbﬁfr&ﬁaéﬂﬂrﬁn@héasarmf as tde Fillaed,

d for termnlngth / 9 o -

e B00Sr 00081 - 1S P SHUAt d AS A Ihee et ghe 7
cedirey efiraslialest sy ehteb @@“Eaum@tshéé érngo%rlarrﬁrﬁgl

noﬁlé&ﬂﬁﬂr@%fedofflﬁﬁas Hﬁk@lggfdairﬂ woffoaleewefitéerat:
suitable to be used in. a

2 ar
the pré-5 cé‘d?’ﬁgyéﬂ%odr%ﬁfsrev\ﬁ cﬁ c%h‘lprk?lls s&‘lggdl ng
subst anti al tnyzasnoadcontam nated fluid through an

unfoul a4 i Lt 868t 5ol ar By MRS YoRGel LXruhereia fihe is
driving force I'S” measured,” or Il. a varying driving

force wheref'82FRESRtux is 10 neasured, and storing
and hecomilnteshef vhheedr by¥i nige fdorioe rand ot he predpelee 19SpECT

tlvé u%(b{}p % st gggglag aetsegfo,dq;ﬁa(arAl t hough the invention

a_particu pe of filtration _
rmde ﬁlt.n@usheréﬁr SHVEREROR HE PPEL PARL e 1§ Hagpd o
laPCEWFe idE daadrandofbéede Thits ial lpawSearpdethse dee filtra-

term nation. of .th I t _
ci PR g LSl o et g Lbod 1 pd i

tefqinatatdror fnithie, re@étaéadaﬁﬁe’@dl vaheh dEpELRG Ot Fatand
fl&ﬁdarow@}ér,d%f Ipa@doﬁoem] ted iiGNE HeUGRtACPr OCESSatCiam will

by - i Mo
be CHTBITA I on 08 ™ R B2 o Sl PSRy daed e

tigmelesudurd By ok sapphi éér@ dfne srnmHies RBEhSA, CFPSFEELoW

modé &feried fRfpahhen ohpby stiealdwshar actenil sed cseni-ddwet
enrredlcg? to be determ ned such as, for exanple, the
‘at

ure for 25 determ ning the vi scosity, the
tur b| dilaringh&éhparpptieasioe ofditdisi BatRoR; thets

pr&£g¥¥gﬁrﬁgﬂ QRhelrhgpeQadugty ViHalrAtdrtiBeics cf 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 measurad 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 eifect
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 ;ake), a

graph 1s provided in accordance with the invention, showing
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i ke. The specific other characteristics to be
nmeasured de- pend on the nodel used for the filtration
process, wherein the resistance is also explicitly

specified (such as Darcy's 30 law relating to L2005/000631
YO B PYA cake |ayer fiitration). The effectPCHFE0
contam nation on the resistance can be deduced by al so

conmparing with the resistance of a clean filter with a
thé‘%lactql%éﬂhﬁaﬁggwiéﬁl the Basedngnrbhaé drd ithepddsixbl Bhe

to calcu he anpu .cont am nat | 3 n
nagygre &fany LOH tFer et nb? IIﬁ(e\fgﬁlaés ar%ﬂg)gcebte ?u\é@% of

thssibstaant.i 2hiy wohl chatemi ratdesgckibed pasetiry dddgh

the fwgedlf&&% MW Ut & ntheufid tersiandriche
filter cake) rovi.ded in acc rdancqleat l1’sh

ShEHET v éntfBh, CSiow ML VO D008 0510807 B 18
prdﬂﬁﬂ'n‘ﬂ‘ilo&@@S/cGO@G&&ap&theozr elidttieondhinpt etadeerint Hdis case

squA&%QQﬁEQr%933991§Q§eé' Ehﬁbengggﬁe'ﬂ&n Q%fqulbagh

ferm ned fromthe curve of thIS This,
a Hilyratdoer cbeEvaeseri brdr iR aisTecdeyi ¢ d f%dl%\/\g Ay
nolHdve of a nmeasured resi st ance 5 through a fllter

cake, plhotlgd agal nsl. & vanlals Lhatels: BaRALLLONA
to a quéﬁfl TiTter rraterl a fhls case
ba@,l@wafsécera\nmerimaéhﬁsl%@%d&l% &8R Bélsednidt dgigiegseems

to lpe Sﬁlégﬁes@nfcbbiéakyoa SHEMR Galiebepbepnaseat ed by a
on

sec or der on nom al . _1Q Fi 0 _
fl|tragPoﬁ Eﬁg ?h?hﬁu§iﬁ'§Pos an€l§2h¥ﬁéﬁnﬁlty be

twedn stn@aielahsblon heutve¢sr Rdsnd eor tbigeen® cafgYe deter-

mlﬁgnﬂﬁ§Qﬂ%@gh%69¥s@1§§c@ﬁdﬂgidﬂhlﬁobﬁﬂoﬁfathe|ftfter me-
sense, there is a su stantlah si.milarity ep: tthtaa_
e -

d“PN tIrtatHS ARELRYRES BAS e s Cofie cannolf d
scrigie drihe cocharatt emosell:sn@fanm@pftllmldahh@ll of tiﬁee tOtal

sifétd@onme by bl thsstihesef ore not possi ble to
arrive a a correct de- SCrI tIO %%aegg is
SS oOn

ng
and opfPRisat FBATRFEERES Bl OFf | PFrgf mtlroor%:
cathied kagi ¢n H\hemaanbarmztferulﬁatlm&'ﬁn@ftonhet1ﬁ¢ | g%3RtSon 2

:ﬂu9r9%9§%hbsFl%g18§r§'§gdoytré§bé@%QQEQ9nC§rMﬂ$$téiﬁbd Fig.

I nvention hs, _as_shown in res_ 3 .
3 s géet Wesyesa%%no%faﬁh%ofe%%an% "Ehenel e Aldes

capé 0gieas S:Il@ﬁnoff 1the tesfsdartosoudr eaghdifherént tlélfuheé‘ak gt
ca*?%yé%% %859 £§a£edn£rgé%&ﬂlaﬁ%ethE§é§§ésf&iﬁﬁﬁhn in-

. early seen that the resistance increases
cr@@qq1%§1flﬁk 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, is compressed at a

higher flux value. This increases the resistance.
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25 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

t he behaviour of the filter cake is conpletel ¥ i
HEPYEN? Al though Fig. 2 30 shows that thePCT/NL2005/000631
resi stance strongly increases wwth an increase 1is not
caused by the conpressibility cake formation, this Y

Y or thg fchgxceg@é %@dcb%eha&hgehgi xmemaJe@r oeakaabut

for exanple, a volune effect. l—lovvever % fl,Jlterls
Otbcedfk@aﬂé‘sultﬂﬁnﬁeﬂ%t"rﬁfﬂ?e OFSF 206 1S YR % tLux
indlidfafsenenthythai s acd{rteg,hejbef lfux teal ogke | is meok kwmpreSSlble-

In‘%ﬁyg %QgﬂpEQaEhérké égﬂ%%eﬁgy gi £E£f'ééfﬂin%%%%ce,

From suriace water an own in Fig.

C@G’ﬁﬁr eggeélav p@swﬁ@ﬁ@cqﬂe@xobé%@l%@qqgeﬂeéfé‘es’lth
matldig anegi st aneg. oD 2008/03F1098 . PCT/ NL2005/ 000631 9 In
the case_of,the industrial Lewater, e, Qt -
hand, ?ﬁe %%a%lcgt angte oeg n\g?él n\é\?ecgse%v\ﬁgr% tﬁg ?Flrarac
terisatiiner magedfor rexanmsicoade, clhanfligekd calde the Adauid
%@T@ﬁ%&%heheconwlmloquml @oﬁh&?{]ﬁ}ltﬁé ARG YRR ry lit-
rease, I NS C ca e e ow as a
“leo&@blﬁréggpwgl[ c%?l?f?%fcggtﬁe&?ﬁ E At a SC %%rrelgd
of duitmeofint RBi€h utlde dﬂ@a‘dmﬁrdsahapncaﬁ G sl OtU@ cdfy yhat

casQ‘UtJ_tt he- Cﬁér%ceéﬁﬁﬁ@tﬂcpr\hs@ai‘_hef Prqlﬁi@nﬁi &e Qﬁuﬁ'f@.@ﬂl as
the, | qui to be puri gtalns

id.2If d
fluflé\NfE’anSmfﬁ’arﬁ’t%g VAR AL STE) ?ﬁ‘e T HG Wi I]1
alsadgedstibletheofdllere ittha Heqehaor to perpod figfd twirkd |qiean
li%ylbpgrthg ggﬁrg&{fii 'éﬁ%s%ﬁngégrbEda§HgtldéE Lm@& en-
it e accept to use the Ii %
surgythef cBNGLELLFoR At 1p‘5e|“1°0r PRGEE Py ek Poe
couglzar actetbsafhonly Gocdlirlse toi isksaladsty poisididiest tFduid

fro%' ItHLef%ggrgtﬂ dsé@o k]%rptﬁ'h'ef bedeyit b claan,l5 1iquid

aUXI tances or, additives that en-
sure tFl’ataIf’hjé“fli‘ﬁlélalcil%étFéthaP Fvit e Ay o u P HEEY
lar@Qe nofbeseofi filsregual lwhipessibl ebé causengdd dadyparallel

coﬁ%ic qd 6L¥'gf gﬁéggtg¥ifﬁlEggﬁtb99¥§tﬁgyf(¥bﬁIgiample,'
Cﬁ rac érisati n an gustr a
be jugstalfPat pehl,yanq/ecwt 2he shg&aptebesaboni |1 41adn case

tha#tNuh$t Wkl be ﬁd*raﬁgﬁi id> paeableér connecticon.ur@te,of
pro%q%%g Lkg£r§E|PQ %QH Jn%éblfOLO§X§QPL§&ng out the char-
acterisation. For that purpose it must be possible to discon-
nect the respective filtration unit from the feed of fluid to
pe 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 alsc take place with
the liquid to bz filtered. In any case, however, facilities
must be provided to allow either the flux or the driving
force to be varied. In gensral 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 to implement such urncoupling, for example,
by providing wvalves in appropriate places.

According to a further embodiment, it is possible to
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be used for carrying out the characterisation. In that
case, that unit may be identical to the other
filtration units, provided that it is nade suitable
for carrying out the char 25 acterisation. For_th
&ff’rzﬁ%"él‘%?. nust. be possible to discon- necf¢TRE
respective filtration unit ¥tomthe feed of fluid to
be filtered. Instead of that., it nust be possible
ca@ili agt charachedtsat sahién connects-tthewr éspeetd vef dead-
enll hEGati on unit: Lo .an,i ol el of syhstantigllyscdean
£ GPdS- Thi s-iE S Sour 86 not_!éo necessary if the
whehapaect &pF saarnd ecafharaeteake oA &akeehriede 1 fRaf-
entt:)lombﬁef |déf Sé&ﬂ?se:,ra@myQﬁﬁéﬁ, ccihhﬂj/hﬁia&l'f | ionkaakéi %Iss_pcmﬁt' -
e provided to all qw ei r_the flux qr. .t L [~
blEor ggw?‘be}b’e %rei"g&.glinﬁn%e‘%é?ra e Lvvi)il“[(;)lsfC hgﬁeef %}llr%l%%erl
sahecessalkss dlorcet e respeerd vieodd | thsaPit6Actned -t o be
hydr aul i £al 3 dC an 350 b @d fHOMdsharahhercdh b atdtan-
.uni.ts. A person skilled in t%e art.is vyeII1 agllﬁée 10 o
mipgS| BheMt 2 SHCRLAESUPF L g d £ 61 S arfiiFe S 228 Br vt di HYy
fivabyvesréssapproapirahe-pémicesne Avcorsgireg TH8) a Farthrercase
e i dit 1S §S. t / éO gd of Darcy's
OfP%?%IL 57000641 tH?O %gi?%/ LSo)luafvggt ﬁgqglhggacfgeri sation Y
layp cross-flow i nstead of dead- end node. Filtration i
- can al so take place in cross-flow, whereas, for |
exanpl e, characterisation takes place in dead- end
node. O course, all ot hqq=élfﬁbi nati ons are al so possi :
5 ble. However, an enbodi nreng/ wherein at | east the (1)
characteri- sation takes place in dead-end node, is
ALgr‘.ef_ertr.ed. As already nentioned, the resistance can be
Pdet et "t Hhed by neasuring the driving force (for
R exanpt@& alheasignencéilter pressure or trans-nenbrane
TMPr essyrie iHP)rorkR; t he case 10 of cake filtration, this
takes place wth the aid of Darcy's law R TWP (1)
D Ti 17 15 A5 eviati ons: R = total resistance; TMP = |
J driwing¥f.orce; fl = viscosity;

at _
2005/000631

Finally, it is preferred to also measure the tem-
perature of the fluid during step b). From the nature of the
fluid and 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:

NJ
—

Ry =Ryo + 87 (

Ry = Rypo +B'J
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20 J = flux. Finally, it. is preferred to al so neasure
the tem perature of the fluid during step b). From
the nature of the fluid and the tenperature it. is
possible to accurately deter 25 mne the viscosit
Aoxoodimgoto Darcy's law it is then pos- si bPETAB200/000631
calcul ate the resistance. Iift no fouling is present,
this | aw can be used to determ ne the resistance of a
filter. This is nmeasured by filtering clean
AbPFﬁﬁ?%F%é} an- other suitable fluid) through the clean
RnflI?erlkﬂenMﬁﬁﬁéﬁéﬁﬂc%O flux values. At the active
e% o t:he ddd ?Beﬁﬁsgbcsﬁtartﬁ'e «fanhebéi Appr oiﬁsrﬁ&tt@dlczﬁs)
ol | ows Q. +BJ 35 or: R-r =Raf0+B' TJ (3
B V[)?d%@?ﬁ§%d§@ éfYNﬁf%%%T850631 11 Abbrevi ati ons:
B'RN = fidpgert resildtancens RVD = qux-independent.
portion of the filter resistance; proportionality

constant; 5 B roportio allt t., Qe
filter QREs §¥§hééeF% k?ﬁﬁﬁ? CF%SIS?E%?@ in §%¥$¥ﬁe ln

@@p[@xli@ﬁﬂdﬁlﬂn&ﬁobemﬂ§eﬂbtmﬁQﬁHQﬂﬁﬁeﬁérﬁh@er%%$Sre51S—
tance.of, t he ng. 10 Til1 1P (4) RF -R
t RS%revi'?%oﬂ%Jf&H RF = current. filter cake
resi stance. The resistance fromthe fouling depends on
the de- gree of foullngzang;ﬁﬁsgably al so on the fl ux.
This has al - ready been showﬁ'clearly in the above.
The resistance is 20 therefore represented as function
of either the clean water flux or as function of the
Abglggggggoﬂglune per filter sur- face. According to a

preferred iment, filtr ccurs by neans of
Rrdead- %‘ﬁﬁlr‘?ﬂ trrjgtttle(fnca]éﬁdr?%?%%%?cegase this vari- able

is directly related to a degree of fouling and is de-
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. Bccording 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-

finad by:

.éﬂ=J (5)
dt

Abbreviations:

W fouling load;

1t

t Time.
For a compressible cake layer, the relation between
q lax
cake layer resistance and pressure drop over the cake layer

is shown by means of the following empirical relation:
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25 fined by: (5) di 30 Abbreviations: w = fouling
load; t = tine. For a conpressible cake |ayer, the

rel ati on between 35 cake | ayer resistance and

ressure drop over the cake layer is shown by neans

O PAYHEP 1 owi ng enpirical. relation: WO 2008¥8§Tﬂ§§m“31
PCT/ NL2005/ 000631 12 RF =-B{1+/jaP,") (6) 5 wherein:
CL) = fouling load a = specific cake |layer resistance

= conpressibility factor ."1.0 PF = pressure drop over
the cake layer n = enpirical fit factor The pressure

drop over a cake |ayer cannof  he - ured directly,
but. can be cal cul at ed fr5n1tﬁg'ﬁgg?2red resis- 15 (6)

tance in accordance with Fornmulal. dPF=RFJn (7)

Equation (6) substituted in (7) wth n=1 for nost of

20 the applications results in: dPF=a)a(l+, (3dPF)JTJ
whe88inWth a conpressible cake | ayer, the pressure drop

o 25 QVehyifie; agke layer is a function of the Iocation
in the cake layer. For a tubular filter medi um

% i sTraRFSHIDTAGE 8yt efe¥UT ¥ Sh: 30 77J drF

B8 =a[++dIRpHa9dibd) tyThecsat uti on of this equation
filled i o revarSHids-dps 135R ate Z+ acv(DJ

APElO)ega%%$g%nQ§% uﬁge a%%%rcégaprgﬁided by: WD

n 2008/ FROIFPCFANLIBO5?D00631 13 | 2V

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:

zu}=0a0+ﬂA&)h] (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: .
— . E a1+ RP
nJ ar a[ p F(’)] (%)

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

sults in:
R, =co®(1+ fea®Jr) (10)

wherein volume factor ® is provided by:
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Ln 1-- 2 nX 5 with r = radius of the filter nedium X

= thickness of the cake layer It should be noted that

O fromFornmula (11) approxi- nmates 1 for thin cake

| ayer, flat nmenbrane systens and | ow 10 vol une

MWQZi/oNe? Once the filtration curve is det ePRIAEN05/000631

the rela- tion between thedegree of fouling and the

Tesistance is known. Thus this value can be used to

cal cul ate the ambunt of fouling after a cleaning

treatnment by neasuring the resis- 15 tance when

filtering a clean fluid thro _&a paned filter. As

descri bed above, it is nofi p I bl,e 1o determ ne the(1l)

characteristics of the cake layer fromFig. 1 or Fig.

2, Fig. 3 or Fig. 4 is also needed to be able to
witdketerm ne the conpressibility R Wen this Pis known,

» the.c #g&ghglaanﬁggfjggo A m&iidd 9. 2 can be fitted to
For mu ; hi s pu pose various mathematica

rourlh%gﬂﬁfﬁékﬁbmﬁh UEH a2 %G exanple, the Sinplex
met hod IByhoegdl ael yotad ryhaig dQuiranhdochutact b saRiTsri-

mak 5, 1 ?ggqﬁﬁﬁﬁc@kgh % gr'nyﬁgg'ﬂg%brﬁﬂg 8PLERs and low

I on process can be nmonitored for changes in
volngesfreisi Atear act eristics, so that the changes in the
char act®@{deStthes rof LréDIo@)taifﬁ’lee,ls theethimed t ocHxe rela-

ribhl EELSC, LG NALYLE OF L0 {dd Lak eake 800 dhee s

teéer can Based on
knowins, Thuhehdmt ivREUEi Cep ab¢ oSSt S saleahabe Hoe cFTH8Y, °f

foﬁ@ﬂﬁ§°$f*%i a3QLH?ﬁ§hbeQ1é6Khéﬂﬂlby &%dsukﬁn@dﬂhélrﬁslsi
rovi aormati on

tagﬁ%ré%T%rﬁigggEéngf tﬁée?Tu H?% h : g%e%%?dyf%ﬁﬁfL
qual i t Yaofdesheibetit @bove seltf ISTW@t|ﬁ9éﬁth% ¢% dritermine

thé'EE%E%EE%}15Q§€§b9¥et§?e@éﬁé léyﬂﬂ Fr@ﬁth@neﬂ or Flikﬂi

I ment s e Lnventi o | m

Fig) aind ohiS, e 2B08P 0B 5508] ’é‘aog%eﬂ%ﬁ%

corgb AR MBLD L 1 tA @ethanofhi$lﬁewsrhyqynﬁluha curve from

1 SPafﬁfF%¥Q§§9b'”fl£Fé& £ ﬁﬂﬂﬁfkﬁqqotUeféke@§1§fpulpose

various mathematical routines are known such as, for example,

the Simplex method.

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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a) filtering a contam nated fluid in order to renove
fromsaid fluid contam nants, which are deposited 5
on a filter in the formof a filter cake,

subsequent|ly feeding through the filter wed
%ﬁﬁ@%gﬁF$%lly non-fouling fluid at: |. a varygh LopRgos3t
and nmeasuring the driving 1fdorce, or 10 IT. a varying
driving force, and neasuring the flux, c) conparing:
I. the neasured values of the driving force with the
respective flux, or Il. the neas- ured value of the
flux with the respective9&£ﬁ¥§.15 ing force, using at
| east one standard set of data, and d) on the basis

of the,corpaLi-88] w ﬁﬁerq)ngcfaa@gmt ethSidkkised in
fouling status of the fluid to be. fil- tered or of

thathel§ B 178di & %Be%§ met hod according to claim
1, chawractenicsedngna d¢dratardueiteg $tepdbintdmeder to remove

SUbStantl%ll% non CETG#H"JEHE%%:%‘E%Q %Fléﬁ“%re deposited

-f||trat|on Installation 1s rough_the filter ne-
dium 3. Atnet AedtaEcHr diify e cPai i 111 ekars®t%ri sed
in 25bt)h@hb@|éﬁu8©t5j1 ejﬂae@xrlcﬁ@;nﬁ:ub@haﬂheafiytel medium a
non-contawn (o] he. filter cake
counter t&" F%%g1$dﬁm5f grgggéﬁ gt. A met had
accordlngIto oﬁeVeryseweﬁkHXroﬁnﬁh@eﬁﬁell%%dFWﬁ;QF%¥%H§
characterised iprtbatoduri ng successive peri- 30 ods

of time t&g steps_a %%ﬁ)églizﬁ% L%pggtegndQ£55§j¥iqgjthe

val ues obtained A" *SUECesSive peri
of time are céipared with each other in step d) in

order {9 %Q%@h?lﬁg Cfangﬁeh@d%@Qeﬁt@hM§es of tne driving
characteristic. nmet hod a cordkggxto on

several of°fRE ﬁf%h @@adﬁﬁ ¢S Eh3T ac erlse&eas~
that the strandartlusett mhstﬁmmmﬁot631wgpectlve driv-

PCT/NLZOO§ ?Q?ée 19 Sg i qg%@k”%ﬁefggﬁh@ard set of
measur enent ~of a substantially unfouled filter, said

measur enefif tPnvBl¥i ng a substantial I'y non-
cont anidnabedthkubdsis of the comparison in step ¢) 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-coptaminated 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 directicn 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 stesp d) during successive periods of time are
compared with each other in step d) in order to obtain 2
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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6. A nethod according to one or several of the pre- 5
ceding clains, characterised in that the standard set
com prises at |east one set selected from
substantially constant flux values at varying driving
W wes/salaes; substantially constant drivi ngCTOML2a®Ws/000631
val ues at varying flux valyegs; and in- creasing or
decreasi ng driving force values at increasing or 10
descr asi.ng,, respectivel v, fluyx \eagugaﬁgngn%rﬁ ngggljed
<) o PHigdd sets represent's a “oul aracteristic 7.

£i ik qwt ed daceesdiragetd Uh\év—drlnge@eﬁabswn‘%h%ﬂp% gwon-
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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 is 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 besen

carried out: e), the fiiter 1s 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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that the standard set of step g) is obtained froma
nmeasure- nent of a substantially unfouled filter, said
nmeasurenent in- volving a substantially
non-contam nated fluid. 5 14. A method accordi ntho_ 6
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example, selected from at least one of: temperature, conc
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, suitable 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
fiux,

and storing the values of the driving force and the respec-

tive flux in a standard set of data.




