WO 2006/ 009449 PCT/ NL2005/ 000536 1 Menbrane nodule as well as a nmethod for
maki ng a nenbrane nodul e BACKGROUND OF THE INVENTION: 5 Field of the
invention. The inventionrelates to a nmenbrane nodul e conpri sing abundl e of
ceramic hqllow fibre nmenbranes with a ceramc flange on at | east one end.
Menbrane mod@P®&O% % 10 ceranic hol I ow fibre nenbr an®STAL&MEBPSINSt ance
bei ng enpl oyed in separation and concentrati on processes for separating and
concentrating gasses and |iquids. Becausé the surface/volunme ratio is
relatively great, the efficiency of the concentrati on and separation
processes i s Niéngbranchhedde asswellemral petiziddanmaking 4 magbrapambodtla ends of t he
fibre nenbranes. 15 Prior art. Such a nenbrane nodule is known fromthe
Eur opean patent application EP 0 941 759 A. The flanges here are nade of a
sintered ceram c paste. The sintering process is relatively expensive and

conpl ex as a%%gggéggg&gw ggﬂfmﬁﬁﬁﬁéfﬁﬁ nmodul e made 20 this way is also
relatively e Pye = Straty—of vention. An objective of the
inventiomn is to provide a nenbrane nodule of the type 25 described in the
preanbl e which can be produced | ess expensively and nore sinply than the
known nmenbr addeldgfithednvengipnt hi s pur pose, the menbrane nodul e according to
the invention is characterized in that the flange is made of concrete.
Concrete. is a ceranmic material that is easy to work with and is

i nexpensi ve. Wth fl anbiednventienreltes pracreaibesne trivdule nemprisiige bomile dfeeramic

suitable for i ion high temperatures, is highly resistant. to 30
cﬁlan‘i cal s an&gﬁ@gﬁlr%%ﬁﬁglbﬁ%pgﬁgﬁ%g Wgﬁ) e%nq’tgegfflof'e g{a %ﬁnﬁﬁn?lﬂgg'ﬁ%ﬂﬂ@ of
appl i cat® ons cemhid hallow Sibfelinetbiagesofre fhreinsmider e sRployRl MCRParMidhdaddo t he

i nvention is hi h& VO 2006/ 009449 PCT/ NL2005/ 000536 2 As to the concrete,
in principl e PP EOROFEEEHIEFPATHRE P cOREnirRfingspsspgand liquids. Because the

surface/volume rafio is relatively great, the efficiency of the concentration and separation

processes is high. There is nearly always a flange on both ends of the fibre membranes.
15 Prior art.

Such a membrane module is known from the European patent application
EP 0 941 759 A. The flanges here are made of a sintered ceramic paste. The sintering
process is relatively expensive and complex as a result of which a membrane module made

20 this way is also relatively expensive.
Summary of the invention.

An objective of the invention is to provide a membrane module of the type

25 described in the preamble which can be produced less expensively and more simply than

the known membrane module. For this purpose, the membrane module according to the

invention is characterized in that the flange is made of concrete. Concrete is a ceramic
material that is easy to work with and is inexpensive. With flanges made bf concrete, the |

membrane module is suitable for applications at high temperatures, is highly resistant to

30 chemicals and is strong mechanically, as a result of which the range of applications and the

useful life of the membrane module according to the invention is high.



suitable for use here. The flange is preferably made of refractory
concrete. Because of this, applications at even higher tenperatures are
possi bl e. An enbodi nent of the nenbrane nodul e according to the invention
is 5 characterized in that the flange is covered with a gastight coating,
preferably WORWHAMHY or gl aze coating. The invention XCTHLAWFBWEY to a

nmet hod for making a nenbrane nodul e according to the invention, which
menbrane nodule is built up of a bundle 8f ceramic hollow fibre nmenbranes
with a flange on at |east one end. Such a nethod is also known 10 fromthe
Eur opean pat ent appl i cAs toothe Epnodetg4a prisdpla, argicohcrete spaitiblet en thh enanledt bod, t he

I nvention is G ri ' fir th fi.bre menbranes are_seal ed on
at | east one’e ﬁieaf;&{]%ﬁ hgrgg%iﬁgl raé?egig Pﬁeg"ﬁ%’t‘ ?%(%ﬁgﬁga?tﬂr%o%ﬁfe' ec%ﬁﬁﬁ?he
fi bre menbr anpplcai@nlabeen hiphentbnperatvbes ate moBgiblerust wait until the concrete

has hardened, and finally. the en of the fibre nenbranes are opened. 15
To nake the flange, pr"g‘il 8%‘5%41916’?9‘&%3 EsOree qdule soeardige 9 therinyention & roul d
and thef thenbuneied ﬁfthétitﬁuﬂaﬂgeimaae&wﬁﬁaEésagtﬁ@gﬁfﬁg%}@fef‘aﬂf}édamh{}ﬁoﬁ | ui d

concrete. Clay or .epoxy, for exanple, can be used as a seal’ant. The flange
material (codFef®MEan al so be used as a sealant. Usually after the

concrete has hardened, 1R 8&&AB4 afsh FAXEs foSa H%glg? Q5 ﬁ%ﬁl}g ?%%bra%]’ha@t*{eﬁge

bundl e of fibre nmenbranes In the same way. n or 0 see
space bet weefcqording foghe inventiomawbish ingembadrie-nidduledsl builttup of acadieto cerafdech i S

necessary fo I funcgti on wel | not her,. enbodi nent of
t he met hod a%%%%?ﬁ%m%ﬂ{}%?%eﬁ# %o?éﬁ%aﬁa?n&?fl%r%"f@an}e afisplsg Kewm; pr e

menbr anéd ar drolaht EabpangaehicappBcdiion BEP @ 769 Aer when placing themin the
nmoul d. This can be dqgei[,é fort%ﬁnﬁ:lg%,@ b% inserting the fibre nenbranes in
a plate -with holes, wh&FTEREt S5y meited; the ppxenfionds chagpcierizgdip that st thse ends
of the fi brefiopmunititaes 4R stdlal od 4t IASR8e BRL (HeR FBodcRkOflared & HRRGE anﬁuldl n
order to prevent V\%tb?r from hei nﬁ‘éabsorbed fromthe concrete by the fibre
menbr anes as 220U hedibre membian fsqalrd cadtaiies hichioghmug avaisuntibihs copsadts bag, a

further embogian, @ inkiPHIBAON 1RIHR AlAfighd sidibehgyentf on i s
e

characterized i'n that the fibre nenbranes, re their ends are brought
into cohtact with the Toorke tedange prefstabtydbiid concret ispoingd first into amould and

then the bundle of fibre membranes is placed on one end in the fluid concrete. Clay or
epoxy, for example, can be used as a sealant. The flange material (concrete) can also be
used as a sealant. Usually after the concrete has hardened, a second flange is made on the
other end of the bundle of fibre membranes in the same way.

20 In order to see that the space between the fibre membranes is well-filled with
concrete, which is necessary for the membrane module to function well, another
embodiment of the method according to the invention is characterized in that the fibre
membranes are kept at a distance from each other when placing them in the mould. This
can be done, for example, by inserting the fibre membranes in a plate with holes, where the

25 platé isheld at a distance from the ends of the fibre membranes so that it does not come inio
the concrete.

In order to prevent water from being absorbed from the concrete by the fibre
membranes as a result of which the concrete might be of less quality, a further embodiment
of the method according to the invention is characterized in that the fibre membranes,

30 before their ends are brought into contact with the concrete, are placed in a liquid,

preferably water, for a period of time.



preferably water, for a period of tinme. WO 2006/ 009449 PCT/ NL2005/ 000536 3
The requirenents for dinensional and form accuracy of nenbrane nodules are
high. In order to obtain nmenbrane nodul es having a hi gh degree of

precision, still a further enbodi ment of the nethod according to the

i nvention iWO2HW4APRE4%ri zed in that before the bundl e ECTNLENSOMWEIfbr anes i s
placed in the nmould, it is first put into a tube, after which 5 this tube
is put in the tight-fitting nmould, the wall of which is perpendicular to
the bottom In this way, it is assured that the fibre nmenbranes will be
per pendi cul ar to the fTlergpimments fdndinensibnad ael fomdadceratyof sewbtdne hadsle hi gh

degree of formaccuracy.. A.further epbodi.nent. of .the nmethad accordjng to
the inventiofiJ %gh't:tﬁg?dér&oeo P ?%@e?hr@%?gyg%agﬁém%deﬁeﬁﬁ Erecsiopesill 4, e
wat er whi | e iftrthes ebodiaaitofxhameihad sordinklo the fivertioniischevabtefized 8 thhthe@ed Ur t her
embodi nent of, t.he od according, to .the inyention is, characterized in
that after h&pﬂﬂﬁﬂﬁg%g?rﬁ@efr}i’éﬂ?ﬁ%‘s g’laﬁ?ﬁdg g&ﬁ@ﬂﬁ&ﬁf 15t R b @ferayhichs awe d
of f, in rdefhit ebe Rt thke ﬁghbﬁ&in@%ﬁﬂﬂ[c%ﬂﬁivaﬁtof%hﬁhw&leﬁ&@ulﬁﬁo%tbgﬁ&ﬁ.m of f

to the correct length, after which the nmenbrane nodule is heated to at
| east 1000 CInBrsveh dbs sssurodihat thg Gore mygnboinenyill be perendicnier toghtibicemmt  of

t he met hod a%&hﬁﬂn&ﬂo&ﬁ&h@ﬁ%@&ﬂ 'de%g‘?ﬁigﬁ#’?%‘%cé& in that while the

concrete is hardening, the nou ong t nbranes in the
concrete is vibrated. 8cogrreerofodithén oft the mehob abetdieg o tthe ifvebtian is

menbr anes ca | n w.th concrete. FEur.thernore at al yst
for accel er a'lt3 P%gd%e%l ﬁigth%}'{%ccé@%%{gﬁf B‘Pr%frl%ﬁer??%&f g’atﬁﬁ"@@éjeﬁé]ﬁ?‘?q%ﬂ%%ﬁfg"ﬁ he
concr et &0 andAlmt ittihéridgdenperature is increased while hardening. Preferably,
after maki ng the nmenbrgn ul e, .a,gastight cgating, for exanple a
coating of glaze is appti® rﬁ'f’lb?‘@%g’?t ‘Ttﬂge meglﬁéé‘c‘foﬁdlﬁg totheripventipn s t

gastight. FuhitheaiRd & thiefietardehiaz, (Rafdnaks snddaif e fiblRendFRITRI208 sitpdul € i's
preferably suhjected to 25 a heat treatnent process in order to nmake the

nmenbr ane nod@feitstrferde opsndhe fipremembragnsat thsepds andfie chidhem affdo Mbkdmscthas
been nade, piGLAr M) Whidhe membrane module is heated to at least 1000 °C, preferably 1200 —

135 1400 °C.

e,

Again a further embodiment of the method according to the invention is
characterized in that while the concrete is hardening, the mould along with the fibre
membranes in the concrete is vibrated. Because of this, the space between the fibre
membranes can be filled even better with concrete. Furthermore, a catalyst for accelerating

20 the process of hardening is preferably added to the concrete and/or the temperature is
increased while hardening.

Preferably, after making the membrane module, a gastight coating, for
example a coating of glaze is applied to at least the flange in order to make it gastight.
Furthermore, before glazing takes place, the membrane module is preferably subjected to

25 a heat treatment process in order to make the membrane module stress-free.

Furthermore, after the membrane module has been made, preferably, the

fibre membranes are coated.

Brief description of the drawings.
30
The invention will be elucidated more fully below on the basis of drawings

in which an embodiment of the method according to the invention is shown. In these



fibre nenbranes are coated. Brief description of the drawings. 30 The

i nvention will be elucidated nore fully below on the basis of drawings in
whi ch an enbodi nent of the nmethod according to the invention is shown. In

t hese WD 2006/ 009449 PCT/ NL2005/ 000536 4 drawi ngs: Figure 1 shows a side
vi ew of a MEABMAR¥4HPodul e made in accordance with the PEENEIWS/HWEWr di ng to
the invention; Figure 2 shows a view from above of the nenbrane nodule; 5
Figure 3 shows a device for nmaking a nenidrane nodul e di splaying the parts

when taken apart; Figure 4 shows a view from above of the device's noul d;

Fi gure 5 showkawihgs:device with the fibre nmenbranes placed in it during the

first step of the nethgd; Fi gure 6 shows the device durin he second
step of the nethod. lg%{f’l}é Wég‘sflcdr%i“peﬁ%ﬁ”%??fbf%%m&ﬁ%%ﬁﬂﬁg%‘?a?‘%’f‘%a%w 1 and
2 a menbr ane thodethed decomihg tol phediiveatitiiyndl e 3 of ceramic 15 hollow fibre
menbranes 5 with a fl e 7,.9 of refractory concrete at each end is shown
in a side view and aaﬁg%"ﬁ/%fs}“b‘?ﬁ %HBWQOHF@QX?Qﬁ%m?W@aE%W@ﬁh@?;e, refractory

concretesFl ucon 180  TiHEueBBktwGdEvieF o akiib: thdnitMdeontdfle Mitulay /s the piaptidkade
16, 2802 AA (ouda, the Netherlands, for exanple, may be used. Thg | bre
mermbr anes nayVhsp takgyands be coated and the flange may or may not be seal ed

wth a ceramc or gl az ' l.Qw description
R R T

referring to figures 3 , an e nment "of the nethod
accordi ng to the inventtigwn Sfshowstik dergeeswitihtha fieenbenbrenaspthaédiniii durinp ¢he
described. Iq.f] evice 11 is shown for making the nenbrane

nodul e, in mq}%ﬁ{e?légﬁjf%l\?ﬁdual parts have been taken apart. In figure 4
the | owkd part, the nofipde 63hdves théidevice duringithe sesond stopoBhonetber the sake of
clarity. The device 11 consists of a nould 13 and a

Detailed description of the drawings.

In figures 1 and 2 a membrane module 1 made up of a bundle 3 of ceramic
15 hollow fibre membranes 5 with a flange 7, 9 of refractory conerete at each end is shown in
aside view and a view from above. Regarding the concrete, refractory concrete Flucon 180
TFF manufactured by the firm Gouda Vuurvast, Goudkade 16, 2802 AA Gouda, the
Netherlands, for example, may be used. The fibre membranes may or may not be coated
and the flange may or may not be sealed with a ceramic or glaze coating. Based on the
20 following descriﬁﬁon referring to ﬁgures 3 through 6 inclusive, an embodiment of the
method according to the invention fbr,making such a membrane module will be described.
Infigure 3 a device 11 is shown for making the membrane module, i which
the individual parts have been taken apart. In figure 4 the lower part, the mould 13 is shown
in a view from above for the sake of clarity. The device 11 consists of a mould 13 and a
25 tube 15 which can be slid into the tight-fitting mould. At the tube’s ends 17, 19, the inside
diameter has been increased along a distance in order to be éble to place the rings 21 orring

23 init.
The mould 13 has a bottom 25 and a wall 27 and is made, for example, of
polypropylene, Teflon, aluminium coated with Teflon or any other material with which the
30 casting material used to make the flanges does not interact or adhere to. The lower part 33
of the wall 27 is slightly conical on the inside 35 in order to facilitate removal of the flange
to be made in it. In order to facilitate further the removal of the flange from the mould, a



25 tube 15 which can be slid into the tight-fitting nmould. At the tube's
ends 17, 19, the inside dianeter has been increased along a distance in
order to be able to place the rings 21 or ring 23 in it. The nould 13 has
a bottom 25 and a wall 27 and is nade, for exanple, of polypropylene,

Tefl on, al JKPAPEAPEHat ed with Tefl on or any ot her mat ePCAINLo§/MOFHS ch t he
30 casting material used to nake the flanges does not interact or adhere
to. The lower part 33 of the wall 27 is slightly conical on the inside 35
in order to facilitate renmoval of the flange to be made in it. In order to
facilitate fLsncIaH@iatet ¥teis pwoed e thebottdre 25 bAtheg encluldoid dnd efterhakdéning h¥aken

2006/ 009449 P 05/.00053 5 small .plate . I s placed_on the hottom 25
of the noul d ?‘?e’a ?1191 ?31%?%218(?% i ge M&%ﬁ%%ﬁ@?ﬁf’lﬁgsﬂ%?‘g thished
away by screwhigl ia tlobditom2st hr ough a hole 38 provided with a thread in the
bottom 25. The inside 39 of the wall's upper part 29 is stepped, in which
the inside 5 diamet er R§rinsife39efshe wall’ éBPReEP‘FE?eg is sippedsingyhich thehsidy gr eat er
t han t hesout [ BANTo)Y I ri ngs
21 is co?u caﬁll%%t%r?g{%trllﬁﬁg%ep ﬁ]ﬁg@f nner O}Qﬁhﬁygﬁ'%} {eﬂ@ro !Jtﬁfdéél%&e{se;]gf)n cal
and has the skmwbshape as the inner wall 35 of the Iower part 33 of the

wal | 27 of the nould s .21 and,th rln 2
preferably 10 nmade o%ﬁ% F%Qggl}r?ﬂeg?m er‘%ﬁég‘{aﬂlciﬂ %?neteﬁg %3 a:‘)ﬁlfﬁrst
~ofall, the endtheofugl?8 iceminal andflabtte sﬁmﬂﬁraﬁmaﬂh5uﬁ1&a®alh}ﬂlﬁ'tﬁélro

fired are pl aged i p time t r that they Wil |
not absorb mﬁ?g}ewﬁ#%ﬁ% P‘f}qé %g ?2 g‘eéﬁmﬁéﬂﬁtpfﬁfm\mﬁ’ ch the
qual i ty1ef thmdeemeeir@emﬂehm@thab@nhmdmﬂqd 15 Next the ends of the fibre
menbranes 5 are seal egF 1?1361 vi scous seal.ant, for exanple, clay or epoxy,

and the fluid concret gbe gids phecerymic fibre membrapenadhst havealtendy bednt h 32
m of water) firsd ROPIAEM ih Mafer F1% pERBA Of tide soTﬂﬂﬁt a?t@ﬂhéttﬂé}%ﬁl rﬁvgaﬁsﬁ z? ed in

the nould 13 before the concrete is poured er to seet
flange will HBonybe Buidanassplaonerete; dsa resly pﬁwhvemp avedigy of the concrete will not be

reduced.

15 Next the ends of the fibre membranes 5 are sealed with a viscous sealant, for
example, clay or epoxy, and the fluid concrete 47 (400 grammes of concrete powder mixed:
with 32 ml of water) is poured into the mould 13. The small plate 38 is placed in the mould

13 before the concrete is poured. | l
A In order to see that the flange will be perpenciicular to the fibre membranes,

20 the fibre membranes 5 are first retained in the rings 21. The rings 21 are placed in the tube
15 beforehand which is slid into the tight-fitting mould 13, while the bundle of fibre
membranes 5 is pushed into the fluid concrete 47.

The concrete 47 is then allowed to harden. While hardening, the concrete is
preferably kept under water for 24 hours. If necessary, hardening can be accelerated by

25 vibfating the whole unit and/or adding catalysts to the concrete. After that the bolt 37 is
screwed in the hole 38, as aresult of which the small plate 36 pushes the flange that has just
been made of the mould 13. The tube 15 with the rings 21 is then slid off of the bundle 3
of fibre membranes and the rilngs 21 are removed from the tube 15. The flange is then dried
at room temperature or, if necessary, at an increased temperature of approximately 60 °C.

30 Then the ring 23 is slid into one end of the tube 15 and the bundle 3 of fibre
membranes is slid into the tube again while the flange 7 that has been made is clamped by

an additional ring 23, see figure 6. The other flange is now made in the same way as




20 the fibre nenbranes 5 are first retained in the rings 21. The rings 21
are placed in the tube 15 beforehand which is slid into the tight-fitting
nmould 13, while the bundle of fibre nenbranes 5 is pushed into the fluid
concrete 47. The concrete 47 is then allowed to harden. Wil e hardening,

t he concret®O W00 or abl y kept under water for 24 hoBEHNLIPSPWEEssary,
har deni ng can be accelerated by 25 vibrating the whole unit and/or addi ng
catal ysts to the concrete. After that the bolt 37 is screwed in the hole
38, as a result of which the small plate 36 pushes the flange that has just
been made of desteiberbataye Bed thkhiwbe 4 bevithGthering 23He shd wffsofXhe bendih@f sibted of f
of the bundl q?%nbr&{es.fi bre nmenbranes and the rings 21 are renoved fromthe
tube 15. The ange is then dried at roomtenperature or, if necessary, at
an increased tenper at uAfterahis,ahpemix bfithe Bbiy nffhbrities 3Gre Dpentdibh awinpfrad | S
slid into one he t 15 d,t bundl e of fibr menbr anes is
slid into thgn‘?%‘g%ﬁ%eg% ev@*ﬁﬁﬁs‘?ﬂﬁ]@%&e&é@ fibre Wﬁ?‘gﬁa@s %&eﬁg%'aféﬂ%br@%nped
by an afidi t infodale has mnﬂﬁde,&ﬁﬁsdbje@té&&aﬁ:eat-ﬂ%ﬁmﬁhigﬂfmefsé iﬁ'&ﬂi%r@o%tr&@éﬁeme in
the sane way as WO 2006/ 009449 PCT/ NL2005/ 000536 6 descri bed above and the
tube 15 wit hsmbranefgodie ps vegll g5 mpke #fstiesicliasypndd ehrimkaesistanbr Bor thisnieanes.
After this, thareidss i d 10g.of f the

oRfilotHBaubd B Sl BHERGPopbr g ORID R n ARV i

end 45 of the flange with the se re nmenbranes tnit.
After the neihpFeimen iaseneraburh oF 18/t 1489 EC. Finallys aswibmdc begdlatocatihe it

treatment pr | : rane nodul e, as | as
meke it st regg@%%%&g%é&?%ﬁ%ﬁ%&(ém s%ﬁﬁﬁg&gﬁtgﬁ?é‘?@ﬁ&@ﬁ@%ﬁmﬂg dule is
heat ed Up duthefiprampabiaoes. of approxi mately 22 hours 2 hours of which to a
maxi mum t enperature of,,4200 to,1400 C. Finally, a ceramc or gl aze coating
is applied to the fl Angiongh f e akove &enﬁﬁg’t‘f)ﬁe‘%eﬁﬁlg‘t“?%l‘?fl the hasis ebiei ng may
al so be appl deskings, it #butdie: ddtdy BarbBehivanps is Bl doheilinitdd tb BR ARRNShfie
invention'is ex I.ait}frée on t}}g%basi_s of the drawings, it should be noted

that the invEf PO, Laedpventinn plagexionds inallemodimaatsdsviatingdyem fhe t he
drawi ngs. Thembsi@Bits Hoval if theBHhORESwiRn Md coﬁféw&@ﬁ%@&lfgf?@ @fﬁiéﬁst. iTHl?shHrom the
ef1 ned by

enbodi nents shown in the drawings within the context e clains.
Thus, f by example, the rings mentioned may be replaced by discs which are provided with holes

through which the fibre membranes can be placed in order to keep the fibre membranes

mutually at a distance from each other as a result of which the fluid concrete can come in

between them better.



15 exanpl e, the rings nentioned may be replaced by discs which are provided
with holes through which the fibre nenbranes can be placed in order to
keep the fibre nenbranes nutually at a distance fromeach other as a
result of which the fluid concrete can cone in between thembetter. WO
2006/ 009449VPEFFRI405/ 000536 7 CLAIMS: 1. Menbrane REEML0SEAHI| sing a
bundl e of ceram c hollow fibre nenbranes wth a ceramc flange on at | east
one end, characterized in that the flangé is nade of concrete. 5 2.

Menbr ane nodul e according to claim11, characterized in that the flange is
made of refr&d#dMB:concrete. 3. Menbrane nodul e according to claim1 or 2,
characterized in that ' ] ' gating. 4.
Menbr ane m)dgl' e accor dyﬁ%b{a%@%PgPﬁo%pﬁgﬁgé%dgr#g e F‘?ﬁgl{lﬁgﬁﬁr{f gmgléag?ﬁ ght

10 coating i itk & egramiccllange ghat Eagomt iendy. chbractizadan thab thenfidapa ds madeabr ane
nodul e accor@hﬁkge%o one of the preceding clainms, which nenbrane nodule is
made up of a c}'e of ceramc hollow fibre nenbranes with a flange on at
| east ong en@, char actMeinbmte inbdiladcofdings clive1,fdnliterRERE GRNQRe flaige iseal ed
on at | east ?qr%g efd then a concrete flange is made on the seal ed ends of
the fibre 15RO EHALOVLOUIHBuUI d, after which one waits until the concrete
has hardened3. and t henviedbiaad hyddidRcRBES tolaitN®r 2,icRESct IBRRIARE e MhfoOPENEd.
6. Method according to claim5b, characterized in that in order to ke the
flange, fi rsﬂsquﬁqeg%@ﬁc&a&g@t?‘@%ured into a nould, after which the bundle
of fibre negbranes at Ao [ . | r . 7.. Vet hod
accordin tomél aimb5 ol\r/I@I%,gr cha?aalg% éwrd{"rze t{) E%g’tuh%r?g%q%eﬁigﬁﬁabtﬁggas ranes
are pl aé®d i goating inmegramic vhglgzemoatingept at a di stance from each other. 8.

Met hod accorging to CIN;}' r 7. characterdzed i.n that fore the fibre
menbr anes cofe into conttg{):%fo\r/\n%aﬁngﬁén ef:ng’ﬁa@ Boduigace ﬁc’in%tﬁd’,nef’ GPIEFEE; 1 st
pl aced in a klagues, dyhich membrane module is made up of a bundle of ceramic hollow fibre

membranes with a flange on at least one end, characterized in that first the fibre membranes
are sealed on at least one end, then a concrete flange is made on the sealed ends of the fibre

15 membranes in a mould, after which one waits until the concrete has hardened, and then
finally the ends of the fibre membranes are opened.

6. Method according to claim 5, characterized in that in order to make the
flange, first fluid concrete is poured into a mould, after which the bundle of fibre
membranes at one end is put in the fluid concrete.

20 7. Method according to claim 5 or 6, characterized in that when the fibre
membranes are placed in the mould, they are kept at a distance from each other.

8. Method accdrding to claim 5, 6 or 7, characterized in that before the fibre
membranes come into contact with the concrete at one end, they are first placed in a liquid,
preferably water, for a period of time.

25 9. Method according to one of the preceding claims 5 through 8 inclusive,
characterized in that before the bundle of fibre membranes is placed in the mould, the
bundle is first put into a tube, after which this tube is placed in the tight-fitting mould, the
wall of which is perpendicular to the bottom.

10. Method according to one of the preceding claims 5 through 9 inclusive,

30 characterized in that the concrete flange is kept under water while it is hardening and after
that it is dried.

11, Method according to claim 10, characterized in that after having hardened,




preferably water, for a period of tine. 25 9. Method according to one of
the preceding clains 5 through 8 inclusive, characterized in that before
the bundl e of fibre nmenbranes is placed in the nould, the bundle is first
put into a tube after which this tube is placed in the tight-fitting
moul d, t he WRAPFOB#4%hi ch i s per pendi cul ar to the bottBﬁTm%@myNEFﬁod
accordlng to one of the preceding clains 5 through 9 inclusive, 30
characterized |n that the concrete flang® is kept under water while it is
har deni ng ang1 g it.is drled 11. Method according to claim 10,
characteri ze ?ﬁ%?e frgerang dhyifihse wambrepescre sapyed 080 de40 open the fibre

PCT/ NL2005/ Oe{dmdfanedatitens es are
sawed off, in order to opeﬂ@@éutm&gﬁﬁe%?gﬁgé&g@ ﬁgc"gﬁ% G ut
them of f to Pedulgdsheated upéngitierst WOPSE. whi ch the menbrane nodule is heated

up to at lea 1000 C 0 on t he ece cl ai s
5 t hrough 11§? ncl usi ve Métﬁ%d %%‘Jra% tt(g(rgﬁezétﬁh? ﬁreffﬁlﬁtg ‘%rﬁnf a ﬂtrﬂ'ééi\:JOIn’BF TS
har deni fg, t blsractanized mtthdt Whiieth‘elcbmcﬁetem iskwdaifg; the odld'@itE S EIbed BerhBraddsbr at ed.

13. Met hod ag_ﬁrdln ¥ ‘ﬁ; the preceding clainms 5 through 12 inclusive,
characteri zed i 3Wt ?e king the nenbrane nodul e a gastight coating

is applied t@s. at | eadlethdibackbraing o oddothte plVBddiRLIARS 8 kHbiRh {g—"m ﬂgvé’f the
precedi ng cl ai ns ‘ﬂﬁﬁﬁ?h 13 jnclusive, <characterized in that a
meki ng t he r@ﬁﬁ"r"%ﬂéﬂ after making Bleanombisicarrasleagastibtaosting is applied to at
least the flange. '
10 14. Method according to one of the preceding claims 5 through 13 inclusive,

characterized in that after making the membrane module the fibre membranes are coated.



