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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 relates to a nethod of filter- ing

fzo%'/'o?l n particular to a nethod of obtain <
Vg? (%us n%dhar acteristic and a change therein g@ﬂgﬁzom/ooogn

fluid to be filtered and a filter nmedium nore
specifically to a method of charac 5 tensing a
fouling status and a change therein of a fluid to be
filter&dHaNd 8 YO TS AEEE (RECRI T | FRIERTG o ArEERs
in particular to a nmethod by which a status
characteristic and a change therein can be obtai ned
fr om arhé | gﬂae{aﬁ:@dw%?egoh?ﬁeliﬂéé dd e E\etﬁqtbl:lt BE€lilter—
X citly stated otherw s erm
ing | FEREfe AT SEoRPeRt TR (RAEAATERC B FaEue
chatractehes{it emry) o icheegeashaetin asf tehef Hulld o bakéiltered
andf Qr FEO: OP A8 ud, | !m‘b%% apdct hecconpinatd an@bqt Be EMRrac-

reinafter_only ecific elenents of the filtra
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terb?b‘&%s%e%‘m]e‘éﬁe&tél 7 fRE _heharderiberiedd of & Fﬁ}lf rto
be £akieeddd andd & fiditdrt neléuhi | Tiey edhveas iwel lredates in

parﬁ%@@ﬂﬁ tp J r?n%t%%@r Bg wh?&ﬁ%'%ﬁ’x‘ﬂé lﬁhg%ac%g‘f‘ﬁgggﬁt 9d a

ver, the invent

chapg? e iesdehplaar Veeﬁ%am@ﬁtéromﬁ tfé{lltﬁg fredigy apd the
flui@nﬁweaélcﬂﬂlaﬁrﬁam Snnssgeéuegsﬁiéaythkmm(eunotheraitse, the
term P]trhagrﬁllln;nﬁrdslu% }: é?cc‘\?mrqwfc%%gc{fu;tgl r%rlrl?fvetlﬁn re eL?: to
thetffeletam) tfe%ﬁhtﬁéinﬁ§ el depdsitediltarheaker ﬁp@faed on the
fi1fdd t81g %J%ﬁcoﬁ?@@ﬁ?gioh ngg Othd ft&r&hat ur]ge Iof the

mat er i that IS IJtere ] | er. ca

Vary GEEAETG B A H S 1 RiFRBC BonEhS T leedeion
proq=ssi blespezindhy conpr eszi dtteedistd ceonpfaet dbleefi talee

and Caal?ﬁulgﬁt%l $Q £l b@ef@&eré@lweflll Ler %@aﬁ%&s”@¥ Efl@gcﬂgﬁac—
pores of the filter to a greater or | ésser

ver {RICH G IuBRpF ZCBERC afbor 5o G ¢ FBer Tiveptton °Ls °ln
no wwt drimdltedWhenthdee fndtely calemplias yr eabhddmantert ai n

t hi CkFl@%%?_nﬁ]hﬁ%foc&é & Cl%‘fa%v\@ L:Elqggﬂfﬂélll{ydfg\/&er{@r‘ally

be renpve nner of tration an
knovite fy Ao It heWhet t B taide e ﬁéﬁdé 1BnBRgeHt Berremove
contafiingstsonat hﬂtypeﬂm‘l fid twsredrredl Wi chwhaeh ohctiuseson-

t amltn%‘la‘xtga% #re 8&%& i&b Q%%:% ﬁl §f' EF% £ e&Q ﬁ:‘? I?ﬁpend—

e na ure O
ing paulthfgnasuae ust aiﬁde tihRe ey éhéF tlﬁefﬂF?é‘Fd cfaféév, this

filtetechaul hag S4af Usredtc 10f, tdve fe&bhpﬁeanﬂttzhgyfwlé N~
p1e35&$f%£236é3%603 c?eéJ?%lé %rdat%o¥%€§99§103§ ter 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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2 be filtered, with the object of, based on such
nmonmentary status and associ ated, tine-dependent
changes in such status, beconmng able to control,

optim se inportant as- pects of t <
“{BD%?/ ?{Bgn process, such as: 5 - the producﬁﬁg}m&e’\oo S/000631

t he hydraul i ¢/ mechanical pdrification part (for
exanpl e, the backwash); and the chem cal purification
be PpAlterd3dt hvitiie tihet ebijaktaod, thesshape sofch heneht ey

sta?ﬁé{e nr:lg‘tasasrl)ce- t%%lt ‘Egmghge%éﬁéé’r?t %r?b@serlhstshgh Oftatus,
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to avoiding clogging and.to the conposi- tion of the
mat er i al JCh%l (%‘gc%rg% R0 av0| di ng adsorption. 15 Igor

the pri oth<arluydlaalﬂllq/éreqh@n@éﬁérEPFny‘F%%h%‘H PRcE

cordi ng gga,gpg andat g u@eedy: eandhen a filter cake
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driving ?lb?c%h Ll e L LEF LR NP YhF e, or after a
pr e- s@othi e nheevah] theé thd |sheoe sife thanfheter have

an & y@dozp%k{?%@:%t%fs cRQEa@%@f@é’@rc kpec k- 20 ﬁi@&@tnﬁe@ium

surrace was osslI b I n conbinatio

to ke ethtadined mrﬁrnghé saﬂrﬁlmﬁfa R B 5 &P&Peapp%hes esT
pecfdltered tHid Wedmandior fopnbimegionsheofditmeserand the
fi lg%pﬁr féﬂ“ déu%%Q%&iévg?Hﬁh& cfbé&fﬁqﬁ?ﬁdﬁt%pkhg composi-
tiomaaf o mattaféaﬁat GiEho THEY 19 (70 1k PESHERLITE:

t aken ﬂnntt@xea§)(i@@ﬂt aber ea fiterer e sfesicrhengf oleamed ac-

or{Yihdd FhanEosr PRECFRTEer Tl it et B %

reathwed st gtaug igfulelre thibkeesandex Héleffi I‘tf@r drdangahohe® X

Cee@@t;rdgﬁeaqd r\l,aqu%l rrg_lceaﬁgélﬁeé prdhele lts_men ipaetvel) arhe
need of 30 sg} H d in conblgwat ev%a 18, ba K
118 &R%Ty o §s§eﬁ‘PV? YiPeRRt ,© %t Ivé “obj ett

wasrbﬁs@ﬁabmmmfcalmewmhuagy sossisly almj C&S@G@laétléé with’

cherdd sde%rt(i‘le%ec'%aﬁeeﬁwdS&@fbestﬁtlttsere%came EDgtered
Jble t'o control, nodel and optim tg}r;por an a%gggt e
fluigt and{@x .qombafl@aﬁola?oe%s@e 5 &d Tah6 78 %
amplies, tshera@h)j eat aokolha. | Hveateon the pa’t@km@e odntheny filter
medJRI V(?L(;l trl?,qgug% Oobpai pi E‘LQL@ St atles ©halactakksi s tnot

an e ereln o iltration process (this
tak@rréflé}té) @&‘@W&F 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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acteristics of the filter mediumas well as the fluid
to be WO 2006/ 031099 PCT/ NL200S/ 000631 3 filtered

and the contam nants contained therein) in a sinple
manner. An object of the invention is in particular

WO 2831099 de a met hod which al | ows a foul i ngPSHEA(E000631
(and a change therein) of 3¥he fouling of a

filtration process to be charac- 5 terized. Another

£119Ri-66t 20f tihe ééﬂ%ﬁﬂib%ﬁtbscBﬁtﬁiﬂg&c%hé&eﬂﬁgtHﬁda simple
whi ch_al l.ows the_ foul |ngestatus of . a filt ra i on, proc-
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essdae abe orhatwcisasizedof a%ﬁu @hlws ighe 1@%&5@59@ gopping to

be ?FEiV@HfﬂThé“BMﬂé%tagﬁthéh§n€$ﬁﬁfﬂﬁ‘3§ %ki@%n@&alhﬁo pro-
ui d al_ar

vi Fr%‘é‘lt t?‘?ﬁlc Jﬁhge & ed')tcloodﬁcﬂ]dn §PPURT BHRLS

withl vice it |afn arprieihil at.ath@nabcst@n)e;ntlmm pheptlibities

rel?b?n%pQJQ§{Jﬁ%ﬁl&%@neﬁ5¥e?fgn%QQpPQﬁﬁhﬂﬂsQBg ﬁgethﬁltla—

for “exanpl e di anet er of

ELoPi PYFeTD Tﬁ\ﬁe@éﬂvléﬁégam St A e IEHGRGEdofor Obtain-
ingna¢ ergraldate, ahor pexaspkedatay aird t@os draptiisonf; whitheit is

ce of appr.opri ate hydraul i c/ mechani cal
pos g1t]lg)ian|etn %ﬁrﬁ %Q 25 - the choice of the appropriate

- hewelPcaflapt eblrr nparRiGId sticehelabhei FYuid Rabt iHeat £Xam-
plel henFaipaai it ehehlieali tisathart priepLeasmichbasansett he

. f ility of the f tu
i [EROTG kot o ahe BEC WA B1H el Trom RS LAt 1% )

- the cbbia¢nefl)thag®kpryrpwiesecobeanatdat and orrerafiligorhet
thesﬁp@ﬁﬁih@?ﬁﬂ%alfb¥ 8kathhes, fﬂ%é'&ﬂd%ﬁ%e?r@Qeﬁﬁe filter to
ecayse e agein cess o0 i.l ter
o6 9¢RR bentat el ‘gfﬂ%hc © 4 “i?g‘r*?&éatlhéor F‘anls%?éanmple'
avo:oi ddwerbitiven ; rredl um . Mreover, in this way
th@fgﬁg?éécgkk%%e‘%ﬂﬁ%%p%!@%gaﬁb§r£9f1&yﬁ%ékgﬁﬁﬂélaQQeanlng

he oper ati on of 'tra- 35 tion installation.
metho s;

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 gquality of the
(because the ageing process of the filter

fiitration process
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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In order to obtain at |east one of the above-

menti oned objectives, the invention provides a nethod

as nen- tioned above, which is characterized in that

vh%m%%&ﬂ,bses the WD 2006/ 031099 PCT/NLZOOS/QQQ%%% omﬁx

a) filtering a contamnated fluid in or

to renove fromsaid fluidé4contam nants, which are

deposited on a filter in the formof a filter cake,
stebsbprsubsequent|ly feeding through the filter nmediuma

SUbSta ti hkg hon- fog nt%&fll{ed uih‘ig X%ﬁ%kngo remove

flux, Hnd measur f I ving or

varying dﬁpmlﬁglﬁofb@ﬂdfﬂﬂﬁﬁﬁmyﬂ@muﬁg WhéCh1®r¢I®§Po%ﬁted

]g:onparl nt@ﬁ %hfib@eﬁeﬁsw@@ﬁ@ww @}‘ Iftill"tﬁoﬁr Eykag

orce e _respective, X, or a

val ue Bt SPRECEPESERT (Heddia's dlisabpy hy oL FRpgredlit o
force, usiubgtattizbhby e Stdndgr dlset af: 15 data,

and d) om the,basis: of £he CQNRARLEAN iAySERP &%1v1ng
charac- terising & status characteristic or a change

t herei n of th%og??tr%ﬁlon process (for exanple, the
fluid torbe falt®&trethpradindrig fberepedhdnhea20r Lisy nghe
the nethod acgpr ing to the invention, it is very
sinple to obtain ‘a status characterlstlc of a

filtra&li 6ATPHFbR®Esst - |Fhopaepisggrar val uefaRbsthe driving

possi bl efb@c@bJ;ﬂlm he fralddeng ivBaFAQker bSLIT. afite ancas-
change ther cess._ Sinc

fothe filtration,  p e _
Fluid thate s HBEe (T ol TRE PLFPer ook e B (e
filter |SHQL¢QMQﬂn|uﬂﬂqg ﬁﬁtl@@ﬁtaﬂﬁﬁaﬁb@ndéh@r%ﬁﬂmQﬂ
be no fuag@gr Lhange in the filter cake durlng
characteris tion. T net hod according to th ,
i nven Soﬂ Nt RAES 9 thS0SSBRET 8™ dbt eF nTie” arac-
anount anerifienqa wimtofs therdepesisBiciced ntdtaa“rgail
An advan#gegﬁelr§ &JEbtiﬂ’ler‘%CLlWrEELEQS}Q?SEeéQ ther Knowb1e,

nmet hods for deternlnln amoun deposi t ed
ma- teridte FHdHd é&m.fﬁg}tﬁsest%rt%t%%ﬂ ijeqiym) .

necgsse&n@eﬁheIﬁyﬂhddnanboyddﬁgexbrahaeﬂmmwmtmpn, it is
verye%ﬂhBTEn{o(gbgéﬁﬂng“%ﬂgEﬁg %ﬁgracteristic of a filtration

- process. In particular, it 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 filterzcake 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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changes to the filter a cake in order to neasure its

progres 35 sion of thickness. By neasuring the

driving force over, and the flux through the filter,

the invention nakes it possible to determne the

WOPResH318¥ke' s average thi ckness and progr es- PST/ER2005/000631

t hereof. WD 2006/ 031099 PCTg NL200S/ 000631 5 The

advant age of the present invention cannot be ob-

tai nedpyi tgd%% H I%e 's@ﬁtaixtlven-EQLd'fPrHatn@lbtt he ob-

develo - ment r|V| force durin develon—
£a 3 PRERORSBReRB AR &P Baddd . ofor T Tt (i Sve1oP
meﬂtablfe%h@f dtheislf | So g fdifr(iel,g tthe5fihttataten gl ceahingg

ancﬁeggﬁﬁls alé?aq%ﬁﬁﬂgwn %%l & B%'gﬁeaﬁf1v1ﬁ$”¥%%?é, to

riving torce does not provi
lnhﬂyﬁthn@mpéag@ﬂm®nﬁéﬂhlﬁ@ EHeE SRy uKBOBR %Wm$?§nﬂ%1ﬁf art.

Hodé%e&hahea%ﬁ§ﬂﬁ§ﬂnﬂﬁﬁﬁﬁkﬂﬁ&avﬁ?@ gﬁyeﬁtddﬁsrﬁdhnphayume
nsi derable i m adya S -no
anyk%@ﬁﬁ REWE E@Eﬁﬁf%%? ggiﬁa Arac e?%%??csﬂ qd fﬁ\ghat
resfdeditd thehef ozt urtshoofinvee tion prgvades a rféoresolrﬁﬁltah%ﬁ im-

prc%%m%g% Eh&tgﬁvéﬁ¥ad€n ﬂﬁjf%ah%w QHBWﬁ-ﬁBW}KBEﬁéH on the

'eani ng step %ﬁt tamn d &éUI%A.O%nd
Chafﬁ@ﬁefééﬁfﬁ‘?n %ﬁf}?g ff]1Ud1dd" BPEHARGR f*\} R
thet kenpiesent oflechd ¥isdrdrpiread umpahot batryduwrihg thveposeful
cle%rgcedggg of characterising .the status of the

Tt Pati on’ process, substantlally no, con- tam nation

t akes Eh%c%ﬁlﬂﬁhf%“*ﬁﬁ%%@t?WéPaFﬁ@ Garidt iPn TP he
onﬁ:'aHﬁnB@ﬁn&Ofmdl’U(Zj.mtfea:@ﬁhg’fela&nyt heeduid dt]ruep mfesdnge de~

| f5
oS R0y Mot 5008 e ehatat o e At an b aalding

sane

.thebeitagupuef f iled i tried ifoin) Pﬁ@ceﬁﬁonSUQQ%ﬁﬁQﬁqﬁ}X(¥9acon'

tamPLEQE?Bﬁega]@é@‘iﬁé@t 10fi st Hx%ah@VeHatttl@@ vmczd: Jrces ult she

are obt ai ned e r|n ste sub-
£ Lo RaBoks o (I TARTE EREnEnF PEFEE T o Sl | @hljhng,
in whanhi Sa:ﬁedtltdwrcﬂm}taqtmmlarm@n mbdehfnf‘%kcbrtcﬁ% 1%1@0&

reherk @% Ofonkh®chR¥ePuriF iy flrdiersiltra~-
WLtRar%lcuﬁgrly goo reéhlps a?é gb?afned when during

tlo§tep b) the substantially non-contam nated fluid
fl ows Ad¢dumlighy teaf prtéercakecbomiemt @b Hae inven-

tlogl rs&tr)#ig %.thfsj | tz;re Er%tgﬁéllrearﬁrpleh bSridly MWef @€ the sub-
staﬂtlally non- contamlnated 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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crease of fouling of the filter during the
characterisation be maximally 10% of the fouling
al ready present, preferably maximally 5% nore

Wﬁaﬂ(ﬁg?{gl y maxi mal | y 2% still nore pref 358%%5&6\/000631

1% and nost preferably maximally %
accor dance with a preferred enmbodi nent, this further
increase of fouling is expressed in t he drivi ng
f or ce acehirehng Stareasurttihed atefiepred deterdinred fdfukhe

R 20061031009 PCT/NAO0S4000851 -6 Acesr iy 4 Do

ér prererre erfbo di me |nvent|on
leu@tdarfdwd sebstonpia Sles s gteadt féﬁé etuge-ay e"cac%‘ng

dmxfﬂrﬁjﬂfos%*éskzamhbﬁl | yusansiaRn 1%/ uxny*aémesd:aivm yiicngpe

driving force val ues; substatl I t \.
valygs & gfa\fé’llﬂgs - v‘éarlyulen %x l\{J}‘a %%%9 |%%ﬂee§{ss:l%§

drlwmgdé(we&swague@rat/lWWGvaFuégcé%a?WedﬁW%r

tlvé:i_efr%% NGa1(8SPRES HtRliv efalclﬂlxoﬂa{:hl@@ agek wher@igsents
each of these sets. represent a foy Sfactory

a fc&ﬂéﬁ’é’ct‘%ﬁr@??&“@iﬁc‘h SHE 550 HEOR RS t|s§
e s ddEsariiopt |o<ﬁnpoés;dmlss|tkytp@st )opfeiogﬂllfl@qu@litmmﬁ { | ons.

10 AC%% %Hgms otoaréq{o'%?ﬁ'eregﬂggﬂﬂﬁéﬁt the sdandand set is

ar anet er a ff ]3? la-
fornl?ééé%f 5 Bt HE Rt aeHeoh ChetwERR= E HEsr W gt
tiorAmdthRenf kHy. dﬁhfﬁﬁﬂj’ ifarceofindt hiee nBasxir etbmed wissom tof

a standard_set reasyr a S, at iy fdedX at
the DeBE Lt oyt b AIeRrar s RO caf ot 11, T e
a cegﬁanazct:émpcstrabse GFleh@ TGS EnuSAEE LrenGIca R of the

chaf%%%%&ﬁ%tléﬁdoftfﬁéfﬁﬁﬁdéﬁ Qﬁg}hetﬁfét@fmeﬁliﬂﬂliH@S and
character.i sat i pref.erably selected from at

the |s&adusoRé . gg ‘g#p ﬁeﬁjlf &Filter cake and
non- cﬂi‘hpressrem’r@rﬁaalttt@n éakpreBasahil breglificFed from at

leas%h%EQCB?rbéﬁﬁfégblﬁyé %ﬁﬂ%@&rbéké gﬁﬁfﬁﬁﬂuﬁbmmﬁdB51ble
ct to controll.i.ng,

FLLEER EREr R BFOCER S TUR, TBESCROEEh " ARE (lThg s e L
methedi wahhe réspediert deeltopigingof m@@QllJrfrg/eEmd optigtitsdmng

the Eﬁ%tg qghﬁt %ﬁx%! %%%pb cheséﬁcordance with the

|nven i on, ter IS su :eﬁ't E the
cl eanPREOT g rFé’nta |SH16F 18efuFEh (?péfﬁny PEMOVE
invehheohi, | tetecakes domplieerieal bér Stf’ﬁle &) eps acamthnpe with
che %%eeﬁ%”' ed out in order to characterise the
ditied st at us after the cleaning treat- ment

e) t hehel 6ahiergy 1T sabdesters t@hémhl%%nﬂ%ﬁ/é;%ﬁ“ei%&é‘ 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 preféerably the same as the fluid used for determining the
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30 quate, steps e) to f) may be repeated. In this way

it is pos- sible to determ ne whether the filter

devi ce can be cleaned adequately or how the filter

devi ce coul d be cleaned ade- quately (nanely Qy )
WOOHBHPIIYEN with a standard set of data). Accddrdiifgli'8es1
a further preferred enbodi rent, the 35 standard set

of data is obtained fromcharacterising a non-

staf@iamnated filter, for exanple, a newfilter with

non- contam nated fluid. The fluid_ used_f
char adtér LEENEACT Sgﬁf%ﬁ%ﬁ%ﬁlfot hrgli% 1 gé %ﬁetﬂoﬁ gt

obtatsethd of sdehepnidniseg dAendBG 006G 08LE99L a new filter,
suit%ﬁgzé\"‘tzoo%g ng%@s%fqag stendard datangThe bAvebti efe pre-

therefore al'so relates to a nethod of ob#a%nipg #
cedinarirafifentss Whashr FAPHRSS dRe RawSEPPEaptTaLY
non&%&dtﬂsbcliexatt@dgelusad thRocagiredrhath facdeddifngteos ahe glf
the pre 5 ceding. Qdi t whi Pk SE8,F ing
subst&htiaﬁlyar 6§§262¥%ﬁﬁﬁgfggpfﬁgigggﬁFgégﬁo%ﬁﬁ
unfoul ed fieeerrad; Pr a varying flux wherein the
driving f Oéceakgin?Eé§Wﬁﬁi; forrdel wharwanythg friwiieg
force wherein the flux is 10 neasured, and storing
the val ues™§fSth&%driving force and the respec- tive
and fdtxriiny ahst andaed bt thé ddranAfcregghRnEhehe respec-

civd IRAGRL1GN o $+BAkakLMbedod Guaparticu- lar type of
ilTtration node, it |s‘§{eferred tgat.égg {5I£r§grg§%u_
tion S&peugchiei AnUREt:-Ehd mdgs. 53 Fawe BT
lar ARG o dalteanibat modepfit hiss melefeirordbehakehhe helltra-
o driwvi f e.an L V &y 58 aReh§9NaSKkked Bk ide-
tiog hset?% SFUF gteﬁtgng?\fﬁllz{d! e ot ad i ?n the
tergigat icpar futher taePELaRIPHEP Cortdic. “rtVohd SHERS 0
£F1usPr OERES 6N aabs@sba eRriTietl iouttHen actoss- FLow20iomwdel L1
or _in_a conbination_.of. t a s8Nk sgiead
be %ﬁﬂ?ﬁﬁﬁi?d B&Fﬂnéh?hgggtp |%%ﬁ$%%§b%%32iggﬁg?ﬁgd,olt
tions symhefeepredefsr carhatsq PRy @ iPCREFadfeFFet? tst Ot

modd & Medisuonbonhei dat e mmedwsych as-chaledxaapl ejead
he tenperature for 25 determ ning the viscosity, the
end Mdfi-dity, the particle size distribution, the
conceptirahiobhe t ippEbeaiuictn witt yhardmekBodt i kk. 1%he
pre SREG is6 OLRGE 1 ChBRBEt 841 StdieTdc@ he shRasubedtiie-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 1S provided in accordance with the invention, showing




10

15

20

25

30

35

pend on the nodel used for the filtration process,
wherein the resistance is also explicitly specified
(such as Darcy's 30 law relating to so-called cake

‘{%&%"8&4 étratl on). The effect of contam natP ‘?YM%bs/o%ocsl

tance can be deduced by also conparing w
the resistance of a clean Bilter with a non-
contami nated fluid. Based on that it is possible to
the Cid citiathehipheeanvant tbé dontian Maticenan@stivenhluf offhe

natSL Qﬁ% aFPL?ESﬁtcghu%eW§§%§§1?Q% $¢bnf Phe curve of

y nhon-cont an na passi ng thrﬁggh
m@ maﬁmuﬂéw Wi &r lﬂearul?ﬁ(q185é?rl€0ﬁ@ FPI Pe¥e aPRtd
f'|te@i§ak§)sh@wsgéa@®r¢§<ﬂEme@€éurﬁdaﬁ@£&$ﬁHntVMth

nvention MD 2006/ 03109

thrish 9 So0LPO0BBRT. B VRETS AR Ohsf BaLEhAS FURE i
promi¥ritdionglf bpce andnthéYf@DxfllM@éednﬁﬁuPéléf tHe this case
surfé&g'd%ie%aWaQefgffsfganeﬁqfdéﬂnﬂégggéﬁrﬂﬁo@fFé@hlB, such

r is W er SGri in_nore _
a féiﬁfétfo§h8HEVﬁ Eﬁ?a% ?egfﬁﬁﬁﬂﬁfgeg r%s?%?%%%eoéﬁgg poly
nomidirough a filter cake, plotted against a variable

that s, ps omw% £ &2 bwvefo;fsum@;se&lal

mat eri a his case surfac s filtered
baCM@S@aWaEélseéﬁ ERbM FRES alls%uc?ﬁ W% EFF?F LT ol veems
tolﬁﬁ&e@eeéeﬁtesﬁétbﬁ bys@n@ﬁtanwemrdeﬂypomyalnon1aI 10

A g. %nsho JA%Ihet a4 9 el ¥§n9§.ﬁi "YU Td Aty pe-

backwaSh® ma IS case [tration
tweegurtpe §eéﬁ§at@@nb@u¥ﬂé®$ edEfteshoe biia SBRoTRIGTUEeter™

mlndxﬂﬂén@Hh@hctéﬁlgtﬁﬁﬁsﬁf tiherm Jdig ansubstandi Bllter me-

the filtrat B .-
avurfy B’ Bt aRRbo oty S5 e Cha ERar okt of | ot ok of °

scridie ofil, uEdnhndl pfmedel Fing emdrerdimisabion sof hgrefigité!
fll&%tttleﬁsgkg&ssgoo@rmy% @etstlas correct de- Scrltp:I on,
control an i msa on_.o (0]
£iltrYPPRn priote A T 37 0™ 98 &h vxﬁé#fatlon Pallocess is
carnﬂmdrauteﬁnsatcawdamcérwnﬁhItﬂmannunnpngnes§h¢sgLQHﬁSr as
show(f‘xa 5' gﬂeOﬂgﬁﬁeé%(’éx{j@”&%é@ﬁel&ﬂt}@lynvsﬂéI@ﬂtaiﬂ;&i Fig.

own in Fi gures 3

3 sb@é@péeia.%wle%ﬁe%bce%l% ferﬁllétanéesﬁ’aﬁ%“?fh fhe filter
cakepibghesston diutdel s eSédtaneaghhrbughffareedt | fgxes. It

can %%k81$Q§?¥Cé§QQ {#é%ckﬂé JégiékgﬁgégthEegéééeﬁfﬂﬁ an in-

e clearly seen that the resistance
creasficiBased* wdhi@an in- 25 crease in flux val ue.
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 behaviourrof the filter cake but by, for
example, a volume effect.

However, tﬂe 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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In contrast to Fig. 3, Fig. 4 shows that the resis-
tance does not increase with an increasing fl ux.
Figures 3 and 4 therefore show that the behavi our of

filt cake is conpletely different. Although _
%ﬁgwmég shows that the resistance stronglypcn&Lﬂmw%mBl

increases with an increase% in cake formation, this
is not caused by the conpressibility or the
f1 ux-rgf atied d@%léawfoahe Ofn&Lﬁl@tn_fiélt efastaka tbut chythéor

ex | e, vol une, effect.. However, the fi ter k
oth i mg e GHERE GG et He viiar dagniyes thlBlux is
incdédfet entd yihdts zalsieghehef Fuktemlapke |is mey pempressible.
In @&mlé&%dpﬂeh%el @e%tlthﬁgéeﬂinﬁﬁ:eléa@%,f 'f'otre'ingﬁléﬁce,

resul from surface water an

bec%%%r@é%efdm&’t PZSSRPGhBECPREX R Eii‘e‘a %P( §l°ﬂ8F§a§BSWL’§h
matéfiea Y e Istearce ouO020664 081009. PCT/ NL2005/ 000631 9

In th%ﬁ%@?ﬁu?ﬁ EHgtiQ?HsﬁéiégeaNQ%;%%@E roQp £he charac—

ot her han e resi stance does not | ncrease whe
ter§sand as Mavhe £OAs 6HaTPASt HPS TRds IId: | L& tEakélFIBld

to wtpmrmreess:bhlt@msl enwl Sexeslaminketsesbatlagncergayit-

. t b t :
1o L RURY HYS) bR Py e obget tre W e at L STCT | PeF b

of ‘pipte g tid chl Gihg. CTIYhéaﬁ—%ﬂFbISQ‘CIfFaIH d&n SeeThsddowb- capr hat
casé)ultt tnta%; @Jéara@%e t:ﬁb[téaﬁbotﬂsmw flc;a_quﬁﬁaml Be pereckeaa as

e r ntai ns_onl
R A R MR e L e oo i 1 SR IR
alsdecaddéd et got Helfitkt ehei hiquied slwobe. ppeiifddd uithi freean

1iqui W ¢l the 8B§5§25§§' %éﬁhde% car ra'd@@it@'#&s ERathah-
case it _my be acce etou t he I| to bgf
surﬁuﬁhaﬁuééea§llFFbuaa %rlieﬁquﬁﬁéif ﬁ@y

courchqgr dat drsi egtindhy ﬁbsstb&set0|usa alrabdg @@éSEbé@ fbuld
from'th%t%lég?akﬁg 'Qtéﬁ Autd fdred 2w %Q195€§Bn15 liquid

auxi i ar stances or additives that en-
sure Fﬁaﬁnth%dFF¥¥%ﬁl(ﬁﬂé?ﬁ%§%%@t1P8§Pééaéh9nfu?tﬁ%¥y

lardd nueéBBESef Fhltsatgealbyigpossill et arnsagalireadyarallel
filtered f|UI f a S f t ‘
conneﬁg 9 téé éh%{%% Jtst hh?@ﬁih??ét?%ﬁ anmple,

PS8t ePPSaPt oRIST S _
be vsgsit §plrapna@nylagv@w e I%hag@qﬁi@ﬁ?bénatéfmfi Fer&eabncase;,

thatunhtl% kMaE/'f pbe; ashanged d4d tﬂ%&ﬂth’x%h: feoppecibonunine,
prosd P ER R Lt LRl VL5 oL XA S
actetrfgetdnnt Fey beat dentp ez uﬁnmmﬁé BEhEPSFiPLe at® ofi Scon-
nectURhbSrespective 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 to implement such uncoupling, for example,
by providing valves in appropriate places.

According to a further embodiment, it is possible to
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provided that it is nade suitable for carrying out
the char 25 acterisation. For that purpose it nust.
be possible to discon- nect the respective filtration

M?%Oﬁ/()glggythe feed of fluid to be filtered. éﬂﬁiﬁ@%ooasl

t nust be possi bl e during - characterisation

to connect the respective % tration unit to an

inlet of substantially clean fluid. This is of course
caniyt BO HbeesbargciritRticmadacraprsation wteatet dead-
end 3! @Q_QL%EBOII‘:&@'& |dl‘:§dﬂ dalke b%af:kﬂ 1@r(§fbssl4mla:ltm?/
., case, however nmust . be Vi ~
Wheerletaf?erlgfbﬁeef’?ﬂﬂii%’r ?rl’?era& iSFit7g - POr c8 o be <%/earj':%eéj%\gd
end mogenePdl cpurwe) |althertdfeor eobbinatessaryre faoksq Ressi-
blﬁ!e§ﬂﬁgkb¥e Bhlé&ﬁgdfﬁéﬂﬂ“dhekglgea@ygéﬁgé'ﬁﬁﬁ|dhéﬂ%5&%r1—

pled fromthe, other filtration units rson

satslm radepnPipes i 1953 RaA "gefe 8 %%f%%%ﬁ such

uncouphénglréady exatploaed, byhpr ows i rghamloses Hen deter-
mln%%bﬁgp&é§%8r9A$C§ﬁé £G85A% Qgrgg)ggogy%%%ﬁ e the trans-

ossi bl
£ilpey RESOOBIE OQOG%HSIGIG@&%@VGOEF@? Bere h@f‘%t e &6 Rse

of icaxer esstiheven nsirgad tefkedegdacendi twdene Hild rat ibarcy' s
JPReL:N al so take place in cross-flow, whereas, for

Yexanpl e, characterisation takes place in dead- end

node. O course, all other conbinations are also

possi 5 ble. However, an e 1_-9” ment wherein at | east

the characteri- sation tak | ace i n dead-end node, (1)

is preferred. As already nefif{ioned, the resistance

can be deter- mned by neasuring the driving force

p(EQf example the trans- filter pressure or
Ab ran% menbr ane pressure TMP). In the case 10 of cake

R flft’f%‘tarbnfestllﬁténtcﬁkes place with the aid of Darcy's

T™p| aw. dR v ik Rdrbl; 7 15 Abbreviations: R = total
n reS| sI ancse TMP = driving force; fl = viscosity; 20
Jlﬂtyﬁally, it is preferred to al so neasure

J th%ﬁem

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:

Ry =Ry, +B7 (2)

40

Ry = Ryro + BT
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perature of the fluid during step b). Fromthe nature
of the fluid and the tenperature it. is possible to
accurately deter 25 mne the viscosity. According to
Darcy's law it is then pos- sible to calculate the_
WQ208P4Me. if no fouling is present, this AGR1LELH/000631
be used to determ ne the r¥sistance of a clean
filter. This is measured by filtering clean liquid
Abb%ggiggioﬁgher suitable fluid) through the clean
Ifter at different 30 flux values- At the active
Ru r i bhl e 193 °%¢ A "F8Si stance can be approxi mated as
Ruo T OF | DSk - iRedepRa@rBIp¢ 2) 108 breherdtl 1EeRat 85 SLH T
B (3) %%%3gygyé§%§%%? Eg%i@&@995/000631 11

Abbr ations: R ilter resistance; Rwo =
B' f|uxPiorRepefiedt tBof ot - the filter resistance; B
= proportionality constant; 5 B = proportionality
const ant . ce t. i | St LS, KBOWEs i @rance in
resis?%ﬁ%%qﬁﬁ fgqgggi%§§%?%%%¥?ﬁ%?%%ﬁhﬁa be used to_
a sdetal nprdtioatdsnsnay ape et dtd tie #%rffﬁée gbeaﬁe%ls
tankMPos Rie (FuliAlpreviations: 15 Rr = current filter
cake resistance. The resistance fromthe fouling
depends on the .de- gree of uling-and possibly al so
on the flux. This has at.-= dyr been shown clearly in
t he above. The resistance i 20 therefore represented
as function of either the clean water flux or as
function of the filtered volune per filter sur- face.
AbbAsEDsdidigs 10 a preferred enbodiment, filtration
occurs _ b S .0 - ildration, and in that
Rr ca%ec%?]ries%vﬁﬁ?%artb %nggg%%%%%%é'r elated to a degree
of fouling and is de- 25 fined by: dl (5) di 30
Abbr eviiat i:@Sstance 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
flux or as function of the filtered volume per filter
According to a preferred embodiment, filtration

(4)

water
sur-

occurs
face.

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:

il (5)

dt

Abbreviations:
fouling load;

W

t time.

i

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:



w = fouling load; t = tinme. For a conpressible cake
| ayer, the relation between 35 cake |ayer resistance
and pressure drop over the cake layer is shown by

st he follow ng enpirical relation: <
060 o) NS00L/ 60B621 12 R e n %’“ﬁ&%“’""“l
5 wherein: w = fouling | odd a = specific cake | ayer
resistance (3 = conpressibility factor 10 41 PF =
pressure drop over the cake layer n = enpirical fit
factor The pressure drop over a cake | ayer cannot be

nmeas- ured directly, buL@paaug§+ggk§PIated fromthe (6)
measured resis- 15 tance in accordance with Formnul a

1. OPF =Rp.J77 (7) Equation (6) substituted in (7)

with n=l for nost of 20 the applications results in:

ti PF=wa( 1+, 6APp)J77 (8) Wth a conpressible cake
Whergidr  the pressure drop 25 over the cake layer is a
o fuectbobing idwilocation in the cake layer. For a

tubular fiLlter edi_um di el | ion of (8) re- sults
% inT ipﬁﬁkkgé[fﬁfﬁgﬁ%?£|r%%3355§§% (9) The solution
B of =t hpspeewRtiidn thi Ifleedoirn at (6) re- sults in: 35 RF
Appawplat s DU D 61R) twBereka voydaure factor 0 is

provi ded_ by: %%%? 061031099 PCT/ NL200S/ 000631 13
n 2uT'Eﬁ?ﬁ?%§é}( ) "3 th r = radius of the filter

medium X = thickness of the cake |ayer

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; )Tn (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; R
——F =gll1+ AP
nJ dr ali+pEC) (9)

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

sults in:
Rp = ao®(1+ fao®Jn) (10)

wherein volume factor ® is provided by:
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It should be noted that O from Fornmula (11) approxi -
mates 1 for thin cake | ayer, flat nenbrane systens

and |l ow 10 volunme fractions. Once the filtration

curve is determined, the rela- tion between the
ViQ3P%@>18%° f oul ing and the resistance is knoﬁﬂ”N¥Wﬁgmm31
this value can be used to tal cul ate the anmount of
~fouling after a cleaning treatnment by neasuring the
resis 15 tance when filtering a clean fluid through a
cleaned filter. As described above, it is not

possible to determinegthé gh {a%ﬁggistics of the

cake layer from Fig. %)oﬂwFlg 2;r Big. 3 or Fig. 4 (11)
is al so needed to be able to determ ne the
conpressibility p. Wien this Ris known, the curve

witfyom Fig. 20 1 or Fig. 2 can be fitted to Formnul a

r (19)ra&§ﬁst553jﬂuﬁﬁg$@r Méﬂi@ﬂs mat hemat i cal routines

such as, for, exa t he Si npl ex net hod.
X By rggh¥€hﬁif 9§r%hfn§a5§t e characterlsatlon in

accordiéﬁnc;::ému\llhﬂhbl‘éhé,iotmleiiﬂt’ﬁ“é)nCD £ e PR | (1) aPPBROX 1~

matBE06€8Sr &9 £k e 1Mt oF e fasmehanges sitkrshend low
status characteristics, so that the changes in the

volpRgr hERET1¥tIcs of, for exanple, the fluid to be
filterate tthe fafuretobnt herve |terdegakeiand, the rela-

tloﬁ ng%é?ﬂ éﬂetdgareelb%rfgéplﬁﬁ éﬁ&lﬁﬁ%ﬂ¥esgéigﬂc@nls

h e filtration process c t of

knogascFhBedhicomeleiel €82 89 %%‘&fr%ocaéfdlal&&e §edMOrR™ ©

fouaﬁjﬂgtaﬂn&m id dqre@mdlgs tirahonemt i lon nerstdwgt ¢hadapsis-
haracteri.stics h | Pachfyyr.

angRoBTa iy B Ene FLPEar Freel T Bovant o fa-

not | iAd to@@qr@bﬁﬁeah@me ekt fat A OAEnEPorBESIMIRE

the €ARQLE MBI S+ 1 HRE olFN¥ABL EORe | BafdiTi frath By gt.he or Flg 2;

ended, cl I 200610310
P10 B G 0010008 L A0 B9 dinag 5y g ormine the
comptéserbilg ty Bl.udenchhiach e¥s slermm tthl‘?atculrf’e from Fig.

1 O?OFP 'Sﬁ%ﬁhh%esEgﬁﬁeeftoaﬁofmﬁiéNIWWQ af@@nkﬂﬁbnpbgﬁose
in order to renpve r%sald

var bnt %WlC%I Eﬁu’éf*%eﬂe?)%% nayn §ué: gsfl Iftor el;sample,
thet$&mﬁlﬂﬁnmEﬁh@dfllter cake, b) subsequently feeding

thr Ougﬂ& | na %ngcg@ﬁyﬂ{ﬁ utSUhst anbi-abt¥risation in

non- f
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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1. a varying flux, and neasuring the driving force,
or 10 IT. a varying driving force, and neasuring the
flux, c) conparing: |. the measured val ues of the

drivi force with the respective flux, or Jdmntd6000631
%5@@&3?9& value of the flux with the respect(f ve driv

15 ing 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.f] r medium 20 2. A

nmet hod according to cl ai . characterised in that

during step b) the substantially non-contan nated

fluid1jmtheHdd trratri 0bekDag ad | Ahiiah ichafredtehisaghin
th &he, filter, me- tgjeurgtes. A-met hod according to claim

2%, Tehar® et e7T3ed'S ¥ °°25 Phat during step b) the

subst ant i @il 1se Moy eonpabfRdteded | Fiwd firoRs dekr SGghemeve

}hf filteme@Kﬁuﬁp@@E@g &@ni@ﬁiﬁ&ﬁ&gﬁiWHldM are dep?sited
iltration. 4. A netho ccording.to Qr severa
of the pr@ T ddittgrciai Fl@? g‘ﬁjalp a‘%); earif'cs)ieq%elrn Cta%ét’ ‘
duri ng)s unsessjneatper fee@tngdshodughi e e léeapaedjun 2
Lo d) ar & ianealad gndohbeoyal upsriblaied in step

d) during successive perlods of tine are %?ln'pgrweg.n
wi th eachf ot hér VieAYdpEpt dy=i el derd S 0%t &°F §°1V*+09
change in the strakysogharacteristic. 5. A nethod

according..to aqn [,.Sev . Pr e B358di-R8g the
clains, ¢ Ita‘r ac grai%gégsi %E %lt(gtlfw(g&st'anéiardeset of K
step WO 2006/ 31599 PCTI NL200S/ 000631 15 c) is

obt ai ngd ddnparangRasur eRBNhe Hured ubshary iodl fthe driving
unfouled _filter, said neasure teqiavol N Rg ary -
subst ant iSHIS NGNS EBTt Ane %?%{é?%fu}i%‘.’ 8% Miethsd es
accor di ngites! orduer ofevke af lwt UHe: e Sspeditage driv-
cl ai s, Qr_l?@' Fehekl sgdihg fhatedfte siandandaset seamt
prises at_least one set selected from substantially

const ant 93%3ux 3P4l ues at varying driving force
val uest) subshanbealbyof comstemparisdmgnf step ¢al gegrac-

at VaryiQ%r&%ﬁ%gvglQgﬁiiﬁ@dséikus 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 £luid
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 ncreasing or 10 decreasing, respectively, flux
val ues and wherein each of these sets represents a

foul i ng‘Pchar acteristic. 7. A nmethod accordi n? to one
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pr ef erably oy GBEL¥aOne %o ?igle]-l)r 'ge%tj.la(ldof the pre-

according to claim10, character n aClt Q
ced:fl&ﬁt%le%miﬁvcrcéﬁgféw&ﬁr#aaﬁu +9 *F%afex%}eefst@&l fg- IS
formkd bing fearicerf whirahetsrseas us etbddl alesetrifdiog. the, rala-
ciofBINAL A CHAING 18,088, 0L sgyehal Ay Lhe pre- ceding

; r|s In that after step hsbeen
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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 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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cur in dead-end node, in sem -dead end node or in
cross-flow node. 15. A nethod according to one or
several of the pre- 10 ceding clains, characterised
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cur Y smrhe msekecieddiomeaald leasihoaseonfin cross-flow
fToccul ation and/ or pre- filtration or the like. 18.

modex et hod of obtaining a standard set of measur- 25
ing daba Aroathod wrsteantingl Ity onéoat eseTeialeof the pre-
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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, 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
flux,
and storing the values of the driving force and the respec-

tive flux in a standard set of data.




