1 0 Menbrane nodule as well as a nethod for naking a nenbrane nodul e
BACKGROUND OF THE INVENTION: 5 Field of the invention. The invention
relates to a nenbrane nodul e conprising a bundle of ceramc hollow fibre
menbranes with a flange on at | east one end. Menbrane 10 nodules with
ceram c hollow fibre menbranes are for 'instance being enpl oyed in
separation and concentration processes for °eparating and concentrating
gasses and liquids. Because the surfaceivolune ratio is relatively great,
~ the ef fi dMembsenefmodde apmetids ibhiod FndmaltiapamémBanRRsRIses is high.
There is nearly always a flange on both ends of the fibre nenbranes. 15
Prior art. Such a nenbrane nodule is known fromthe European patent
application EP 0 941 759 A The flanges here are made of a sintered
ceram c paste. The sintering 20 process is relatively expensive and
conpl ex BAGKGROUND ORWHEINYBRTIORRE nodul e made this way is al so

rel atively expensive. Sunmary of the rnvention. 25 An objective of the
invehtion is to provide a nenbrane nodule of the type described in the
pr eanbl e i be .produced | ess expensively and nore sinply than the
known nen%g;dgtﬁng%‘fe&tﬁﬁor this purpose, the nmenbrane nodul e according to
the invention is characterized in that the flange is made of concrete.
Concrete is a material that is easy to work with and is inexpensive. Wth
flanges made of corldieeimvention redftesrduba anembmas! Modles ebinpkRgf QVbLTndle o

applicati . Lgh.tiemperatures,.jis highly resistant to chemcals and is
strong ngc%an?télgpf)& ﬁé nﬁ“ﬁ“@%ﬂ‘?s %’?tt‘\ﬁn' £2¢ BB atdayd ase eiph/Membtanes and t he
usdul | infoelulks Wi BEMARTINROIIBRE Witkte 2RERbE eilspyentgon i s high WO
2006/ 009449 PCT/ NL2005/ 000536 2 Rl &8 fo®irsRER" bty ' cplofld i
separation and concentration processes for separating and concentrating gasses and liquids.
Because the surface/volume ratio is relatively great, the efficiency Aof 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 sintéring‘
20 process is relatively expensive and complex as a result of which a membrane module made
this way is also relatively expensive. '
Summary of the invention.
25 An objective of the invention is to provide a membrane module of the fype

described in the preamble which can be produced less expensively and more simply than
the known membrane module. For this purpose, the membrane module accor.ding to the
‘invention is characterized in that the flange is made of concrete. Concrete is a
material that is easy to work with and is inexpensive. With flanges made of concrete, the
30 membrane module is suitable for applications at high temperatures, is highly resistant to
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.



As to the concrete, in principle, any concrete available on the market is.
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 char a®OSM8Y4?n that the flange is covered with gcy%%"i"ﬂ?ﬁ’“éoati ng,
preferably a ceramc or glaze coating. The invention also relates to a

nmet hod for nmaking a nenbrane nodule accdding to the invention, which
menbrane nodule is built up of a bundle of ceramic hollow fibre nmenbranes
with a flange on at | edstto theecomnaite, uptincipleyeny oohcrete availablermmvihe niagkef isom t he
Eur opean patent lication ER 0 941 759 A W/ h.respect t he pethod, the
i nvention is Sc"ﬁtg@gg f g?eﬂ? ed]fP%E?rfggtls Wé’saglyt%age O#IF%?'CEO 3 crr%{%gse R %Ofédé}g’l ed on
at | east one gplicatiohest eterClipitsr @drperdtaRgreipsssibikdle in a mould about the
fibre menbrane's seal ed ends after which pone rrualt1 wait until the concrete

has hardened, and finélnl?nqoﬁgn%@§ﬂéﬁmﬁlﬁ e B lﬁé‘ﬁ‘iﬂr‘ém%.éog!ﬂe‘%ﬁﬁ‘gﬂ‘é& 15
To make the fhaARGRri &R HRE AR/Mnd IO EQNGERL Sistight BOMInG Drfefably o Rfathi@gpul d
and then the bundle of fibre nenbranes is placed on one end’in the fluid
concrete. O aglaggreoatgngoxy, for exanple, can be used as a seal ant. The flange
material (concrete) ca . r ﬂﬁ
concrete has hardened, 'T‘g@g%g%tﬂogm ?Fﬁﬁegaé&ftgq‘n’% e&gﬁ’trtrﬂ%éﬁ%%flﬁa/eeﬁ fééﬁ1 n(l)# e
bundl e of fi baceondimglio dredavdntion hehisia memheape ndduleris buittap dfa sadletoi atrative

space betwee e fibre nbranes ds well-filled w concrete, which is
necessary foﬁ“’ﬁﬁﬁr@w&ﬁg&“ Witk & fpes Rt 52 PGS ‘¥V|Stu Sﬁ?g}odlﬁﬁﬁ%]&foﬁ@nt of
t he net hod acmd{er]ﬁr(spaaﬁﬁ@eﬂtayﬁmaﬁ&mﬂ)a%hasgagteri zed in that the fibre

menbranes are kept at a_distance from each other when placing themin the

moul d. This can be doNéth resecidedhgpmethodfhe invention iychernsteripest 8 that dbit dhtes i n
a plate wth folesmpWAe fe E{%.getd%:i_ﬁtaﬂ a4t Gnd Shd@kda @Jnc&t@ﬂ%{%g%ﬁacferiﬂ Moy ends

of the fibre nenbranes so t oes not cone Into concrete. In
order to prewbnont thafibre niendmarséy segled lesdy dferiwhiclh nnd hastoeitoméid thelsynardtehdsi br e

menbr anes as ,a |t . Rf j ch the.concrete mght be of less quality, a
further enboal?arrr({eeﬁ ’a%qﬁ?ﬁlul\é’w%nee %88§%83{§Fed?% r.a%egtaf?e‘)pleﬂ ention is
charact @i zed in that Thmakdthe Badpe|grefaabl fluid concrete is poured 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 is held at a distance from the ends of the fibre membranes so that it does not come into
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.



30 before their ends are brought into contact with the concrete, are placed
inaliquid, preferably water, for a period of tinme. WO 2006/ 009449
PCT/ NL2005/ 000536 3 The requirenments for di nensional and form accuracy of
menbr ane nodules are high. In order to obtain nenbrane nodul es having a
hi gh degr eeW&n20§08%44%i on, still a further enbodi nent oPCHNE20REINPY
according to the invention is characterized in that before the bundle of
fibre menbranes is placed in the mould, i3 is first put into a tube, after
which 5 this tube is put in the tight-fitting nmould, the wall of which is
per pendi cul ar to the bahémguirethéntsfbr dimemsyonal énd femasauacydf mhabranémmoduléy e
menbranes will be perpendicular taq the flange .and,. menbr ane. nodul e t hus
will have a h?rﬁﬁlgch‘elg‘rog I §¢ olptain el fﬁeafﬂ‘ifl“?e %ng ﬁgi'g'rhgﬁ%ﬁ {gﬁgﬁfls’(?fl’ s?’JII:lea
met hod accor diip@etesbblignchfOfeitrh&Rod dcor8il@fcaBd iavdntiealisicRarhdiérizetl hthgroBlfet €
flange is kept under water while it is _hardenj ngt; and after 10 that it is

1

dried. Still tepumdeeifibemernbrpssis pacedinthaamonideit isdaghnyt vl a b AWt i on
|'s  charact er jpzaghd 0pkifidthe BbhifitiA HIGR! BE wall PPwhicRRGRrpen@blS: Bk Yoltsm | DI €
menbr ane? ar e{hgsgtg\/\]/jedgpo?ﬁhei %ﬁtﬁiﬁtg&? to 6pe?lvthe gnl%r gﬁ@rﬁbr anes at the ends
and to cut thbrthisfWaytivistabmredchatdls fibre swegbtanesvilldre patrieadiculpro taflangnandrodul e
Is heated to gt | east 1000 pref.erabl.y, 1200 - . Again a further
enbodi ment of f'%leemﬁ’lléa.nﬁ&f%gl(‘?c%&w él af’%g%]é}é%? ?/eeonftf%%ngcféggc}ghar acterized in
that while the concreta ifizthenregtiodingnt tolf eh¢ramstiibda hawogling td thdr énventiore is
menbranes in the concrete i.s vibrated. Because of this, the space between
the fibre  mesHBresiEEeiAfabberpRorei anssis k5Bt wapr W%"%Eﬁ@? B?I g A8 o,
a catal ypt fohaEer@ksdati ng 20 the process of hardening is preferably added
to the concrete and/or the tenperature is increased while hardening.

Preferably, after maki AglltenButhenembedimensofitee mathgd geqogding Enthei ipypntipp is

exanpl e a coafy | | t ) ‘ | ARG r to
make it gasti %%a%teg%ﬁbﬁéfan%e?g@g@%;&g %P%?%@g?%i%gﬁg{eace, %%ga%g %dane
nodul e i s preéf€rialbtder sudyen thefibre onentares httht ehdscmtine nut them ofiSte thewcareder t o

meke the me nb{eglgr][ﬁ’ a'%tnp vl(! '%h ﬁlte rn(lae?n _rz];I{eergédule is heated to at least 1000 °C, preferably 1200 —

15 1400 °C.

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 hérdenmg 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



Furthernore, after the nenbrane nodul e has been nade, preferably, the

fi bre menbranes are coated. Brief description of the drawings. 30 The
invention will be elucidated nore fully below on the basis of drawings in
whi ch an enbodi nent of the nethod according to the invention is shown. In
t hese WO 20960/206994%4% PCT/ NL2005/ 000536 4 drawi ngs: Fi BGP/BL200YMENE a si de
vi ew of a nmenbrane nodul e nade in accordance with the nmethod according to
the invention; Figure 2 shows a view from above of the nmenbrane nodule; 5
Figure 3 shows a device for making a nenbrane nodul e di splaying the parts
when taken apémtingki gure 4 shows a view from above of the device's noul d;
Figure 5 shows the device wth the.fi.bie.nenbranes placed.in it duri.ng the
first step of the net hglﬁm%tfﬂ”@ﬁ?lge €e¥ﬁ6%6?¥én%‘89ﬁ?%%m&%r‘P ﬁ‘a:of%cesvg@ond
step of the nmathethod bW dhg RALERSEHtioR] | on of the drawings. In figures 1 and
2 a nmenbrane nodule 1 made up of a_ bundle 3 of ceramc 15 hollow fibre
menbranes 5 with a fl afigare2 shywse vieyf framabeve fdropenkrang medids ‘end i s shown
in a side view and a Vi Refadl ; ory
concretegFIucon 180 Tégﬁﬁ%%%§§%?§$§%ﬁ%y thquggﬁ%%gﬁggﬂggﬁ?@%?%?kégﬁ%kade
16, 2802 AA Cobetetakentapart;Net her | ands, for exanple, may be used. The fibre
menbranes may or may negt be, GO . t f y not be seal ed
with a ceramc or gl azglgél(p)ea% |§hr?g.8% éeseﬁgrgr?ﬂﬁleeg@ggfeg{é?éﬁ%g{’rgescri ption
referring to figures 3Figufeotighows thaddviteiwith thafibemxmshranes placdd inhitduring theod
according to fhe inveﬂtiqﬂaéor. maki ng such a nenbrane nodule wll be
described. | Hstitepafdhemethodiyi ce 11 is shown for making the menbrane

nodul e, jigh whi ch the i phnd glstRlws B devicB AudngdHBE BecbAk &8p SR fnethbd. figure 4
the |l ower part, the nmould 13 is shown

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 concrete at each end is shown in
a side 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 descripﬁon referring to figures 3 through 6 inclusive, an embodiment of ‘the
method according to the invention for making such a membrane module will be described.
In figure 3 adevice 11 is shown for making the membrane module, in 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 thp tube’s ends 17, 19, the inside
diameter has been increased along a distance in order to be able to place the rings 21 or ring
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



in a view fromabove for the sake of clarity. The device 11 consists of a
nmould 13 and a 25 tube 15 which can be slid into the tight-fitting noul d.
At the tube's ends 17, 19, the inside dianeter has been increased along a
di stance in order to be able to place the rings 21 or ring 23 in it. The
moul d 13 haWoR0Md0P4dth 25 and a wal | 27 and is made, for PEXRROR000336

pol ypropyl ene, Teflon, alum niumcoated with Teflon or any other materi al
with which the 30 casting material used $o make the flanges does not

i nteract or adhere to. The lower part 33 of the wall 27 is slightly conical
on the insi desi4l plateB6deplated ohal bottoat 25 ofthewahlddB and efiérlhanigeing thes takermade

init. Inorder tq facilitate further the reng of. t ange, f.ramt he
ol n WD 286 B RS SUEEE & S raiotgh & bde 38 BrEsh AR 0
t he bottom 25uadaqtih@emotidd 253 and after hardening has taken place, the

pl ate i s pushed away b)éqhsgrewi ng a bolt 37 through a hole 38 provided with
a thread in the bottonkheSnside8 of e wadl seppst party? 1satepred. igypuch thesideg j s

stepped, 4 N Wk HBief % {%ﬁﬂ[e ?cepﬁtﬂé%ﬂﬁ&?'brﬁighm}'gﬁe%t 5n B SRtsids didRtS3FE as

or slightly greater t e outside aneter e tube 15. The inner
wal | 41 of ththetibeds. 21 is conical at one end and the inner wall 43 of the

ring 23 is conical and.has the hape ,as. t he .i nner | | ower
part 33 of the wall 2 hsmeﬁ‘é’alﬁr&mfdﬁﬁ%'?gs?ﬁés ctof'fﬁae1 aEg}e ¢ ﬁgnc{rﬁh%g%ggé‘i&g%d t he
ring 23 are poghefiahdyis chficalaae had the kensshape amtheinnal w33 dfahe fvet pat 360Ul d
13. First of all|, t ends of the ceramc fibre nbranes 5 _that ha\

al ready been Oflf‘L‘? ¥6H§7é’?g?ed€%‘ﬁé ilﬁ Theitahe *Sofheé”ﬁégﬁéﬁd%“ﬁgr?é %%Pﬁeﬁfé%{’?%fter
that theyy W | hadids iROSH MBI bs thhf ST BSuifilyi d mass of concrete, as a
result of which the quality of the concrete will not be reduced. 15 Next

the ends of the fibre Mistniahdesepdsgfthererpmielfibie memhrapessiibabavaalieadnbeer or
le, cl . ' t
oo i vod T aRAAe it el RF o phibEoBACLEMG dhe bt e SRR 020 GARET B ©

pl ate 38 is pframdit fluid thass ofoohaete, 13 a lbeshild pEwhibiethe quadityofahé sonpets eidl. 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. | | |

In order to see that the flange will be perpendicular 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 hoﬁrs. If necessary, hardening can be accelerated by

25 vibratin g the whale umit and/or adding catalysts to the concrete. After that the holt 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



In order to see that the flange will be perpendicular to the fibre
menbranes, 20 the fibre nmenbranes 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 nould 13, while the bundle of fibre nenbranes 5 is pushed
into the fl wioRoesmgrete 47. The concrete 47 is then al | BGBYLRIGS/PWFden.
Wi | e hardening, the concrete is preferably kept under water for 24 hours.
| f necessary, hardening can be accelerategl by 25 vibrating the whole unit
and/ or adding catalysts to the concrete. After that the bolt 37 is screwed
i nthe hol e 38desatbedrabsid tindthatibd 13 hithsth@king 2B &t elid offufsthe buiddhe 3 fdf dibge t hat
has just been npde of the nmould 13. The tube 15 with the rings 21 is then
slid off of tREMBEAt e 3 of fibre menbranes and the rings 21 are renoved

fromthe tube 15. The fAmRpess, &&&H@&tﬁéﬁlﬁ@meﬁibr&ﬁ?ﬁ%%@&ﬁ W Ring bff thd
necessary, at an increased terrperature of |lpprOX| mately 60 30 Then the

ring 23 is sl ¢nd459f Bedlapgavith te sealrd endgnd praembranéesin il éﬂgtbﬁrm¢mm
nb d
menbranes i s glids h%&fé?ﬁ ﬁﬁde} H??su%@%&o‘%ﬂe&t%e&ﬁ%ni }!é'-&%g%lg °5‘{°E€°£S“?@l}, e S”a €

is clanmped by an a I'ona see figure now
made in the smambmaey nasiuldDa® O/ BORd40it REEisMra0fRl SRhEIEsistintdBarcthid)ehk above

and t he tube 15 th t 3 slid, of the of fjhr
o s ar EEpbEng ol hafledihd Png b ol o b S Bots e amay
sawi ng of f thg a Aok &hﬁeﬁtﬁn& o2 91 14b0 e FmaRy, ACkefittls of blaké Bodtinb e
menbranes in it, After _the fenbrane 5 nodul e has been nade, it is

subj ected to 2pphledio the Hangspinordsr fpmake them Mtapéa%mgtaﬁékobﬁépm’éﬁﬁ? ane

nmodul e ag Wel fhe @BreMdiRbrhhesSt r €ss-free and shrink-resistant. For this, the
menbrane nodule 1s heated up during a period of approximtely 22 hours 2
hours of which to a métthough iethseabaratis mi/enl@@OSte@plam@@mthFlhaa‘s lof thea

ceramc or gl VA | 1S 1o the.flan ke them
gastight and a cogg%gh%gld e O%W%%tﬁg%“ﬁv?net@n o %0 ?yhe ‘Fﬁ@tf’gh n%ﬁi’) iy
Al t hough i n tdbewalrothe dtdmngsnvmfﬁﬁwmom alseesdrals fesdl dhﬁboﬁhﬂedwfdv&uﬁé frtnlnehe

drawi ngs, it should noted that the jnvention |mtedtothe
enbodi nent s . “25 heamdp Hi ‘?ngﬁ*ﬁghlpﬁ%meéﬁ%%n%ﬂmeﬁ?a@s t gy fpr
enbodi melt s devmplel 0 ridgs 'ﬂénﬂ@ned 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.



enbodi nents shown in the drawings within the context defined by the clains.
Thus, for 15 exanple, 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 from each other
as a result of which the fluid concrete can cone in ‘between thembetter. 7
0 CLAIMS: 1. Menbrane nodul e conprising7 © bundle of ceramic hollow fibre
menbranes wth a flange on at | east one end, characterized in that the
. flange i sChAdMSf concrete. 5 2. Menbrane nodul e according to claim i1,
characterjzed in that the flange is nade of refractory concrete. 3.
Menbr ane in'odul e accMambrgne modile eamprininga buhdle af cerainge hollowt fitgt ridishrihange
I S cover eg: g t] C LDg. phr.ane ul e accqrdi to claim
3, char ag?gma{zglc?ﬁ |g%t %?Q%ﬁe&géag{g‘?’gﬁl?ara zed i Wﬂnpgée glae%? dfimadg ofg) aze
coati ng. ¢onchMi¢.hod for nmaki ng a nenbrane nodul e according to one of the
precedin clai s, which nenbrane nodule is made up of a bundle of ceramc
hol 1w fidre nenbrMestbrana moduld awgeding tatlaimas ichamnetee?8d i6 Mt akd fahgefs i n
that fi rs!#.‘&@&»lfeh re nenbranes are sealed on at |east one end, then a
concrete TTange TEOHEORehe seal ed 15 ends of the fibre menbranes in a
moul d, af3.er whi ch RRe b i .e1 si.hardened, .and then
finally the ends of thgﬁﬁ%@g%rﬁgﬁgﬁg a%gé@pgﬂg%c%acﬁéﬁ?gdhgﬁg]ﬁﬁ%eto
cl ai m 5, i¢ReYeued withzegastight ¢vmtingn order to nake the flange, first fluid
concrete 4 s poured W%‘ﬁ’ a moul.d after which the bundle of fibre nenbranes
at one end is put iMersane modulepareording toglaim Iyoharastesizedridithat the gastighh 5
or B chavatiels Z@famic sf@hze\ilinphe fibre nenbranes are placed in the
moul d, they are kept at a distancé from each other. 8. Method according to
claims, % or 7, ch¥ethoddior pedkinga rherhbriané aicelutehsecbiding to BRB RIS preeEdiRg
into Contcf‘ﬁﬁww&lﬁcﬁhﬁel% pa%e;tn%dgf one éacpd, they are first placed in a
i quid, > . ¢ 1s 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

15 ends of the fibre 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 according 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,
_pre,ferably water, for a period of time.

25 9. Method according to one of the pfeceding claims 5 through 8 inclusive,
characterized in that before the bundle of fibre membranes is placed in the mould, thé
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 nmould, the bundle is first
put into a tube, after which this tube is placed in the tight-fitting
moul d, the WERAW/WHM4hhi ch i s perpendicular to the bottoﬁ?nﬁﬁﬁmﬂﬂpﬁﬁd
according to one of the preceding clains 5 through 9 inclusive, 30
characterized in that the concrete flangeis kept under water while it is
hardening and after that it is dried. 11. Method according to claim 10,
char act er i zedhp gndsipfthefange anchilip digrermengerpeag are sawed off, in order to open. the fibrewD
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menbr anes are ggwe %?@ggg%%gﬁté?iﬁgﬁgﬁgﬁﬁFﬁén%gg?éh’me ﬁ%ﬁg%q%?hkﬁg ends
and to cut t heaoduéis heged yptocd taastdi000 8Ggt h, after which the nenbrane nodul e

is heated up at least ,1000 C.. 12. Met hod accordin 0, one of.the,

precedi ng cl af 5 thrglif %ffcqr%gi%?’%? the;prege: F’éé:haé‘g‘F%é]&roFﬁ‘ f%’é‘?ﬂl\ﬁ?ff”l e the
concr et esi s haaeeRiinglin tHewhHhe cickdle & RedédiRy, ehe RSN ARE fhe fibfe MBEbGARCT et €
is vibrated. 13. Method according to one of the preceding clains 5 through

12 i ncl usi ve,  tRarongieteds ViPE#ed n that after making the menbrane nodul e a
e e ! _ )
gastight coaty3)g i s appfehd abQudihe t({ &R54¢ tfé@?ﬁgéég%ﬁ:?aﬂ&? r@:ﬁ u%ﬂvpi BRfisive,

according to one of the precedi ng clains usi ve,
char act er i zedhpractetiged inthataftermmkking the meenmbeariomandeleragd stight ¢dating islbpeliedeoritr anes

are coat ed. 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.





