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ALKYLENE OXI DE. Technical field of the invention The
present invention relates to alprocess for preparing
an organi ¢ hydroperoxide, an industrial set-up
therefore and a process wherein such organic

hydr operoxi de is used for the preparation of an

al kyl ene oxi de . Background of the invention US-A-5,

2)%3 g ﬁ_ﬁ@ﬁ@ﬁ&éﬂ DS AN m Er?fc %gﬁ%ﬁg % RiSRY | BfrovED

The per oBACKWAGH - RBALLTYN ANDX METEODAOFDPRODICANGE FHEM

wi t h aqueous base I1n an anmount sufficient to

neutralize acidic conmponents. Subsequently the

r esWitd R qhétghgeﬁegoge phase separated into separate
aqueous amd orgarntc ¢ ydr ocar bonaceous ) phases. The

or[#@®ild phase, Whéch poasanhs smneebasen cahsbe weflered  to

mashe asi c, rlal n th roc
o tetRe8=18300385 RarD, Lnad e FPpdSom the) Shd dutside
organiigspAase (o MO A—;ﬁﬁi desoitdeon MeRERENhdOr and  to
preparing al kyl aryl roperoxi de containing product.

| mettiiosispr @cfes@@dwm adueus phasel¢iakarly be the present

sep rated.fra na as
BN R YRR AR S il geporancs
\MddMiﬁ%1&g|@(ﬁefhﬂdﬁﬂfﬁ@EQupﬂbﬁtpw&iehcagﬁemhamﬁﬁa|1n the
basic materials, such as sodiumsalts, in_an organic
H§§@r@@ﬁprﬁ?@n@%&?ﬁiﬁ%nﬂ%?qﬁﬁﬁbﬁ%?oilﬂ%lﬁ%?r% uggmbrane is
PLOR Ak %MB%EHH?”%h@r?9@§§hﬂglﬁbehhﬁoﬁrgégbcnot envisage
hyd op rOX|§e I mprovenent of the renoval of such
basiramiwt eemdlcaneturt hernore al l ows hi gher anmounts of
base to be used for neutralizing any acidic conponents
in the peroxidationreaction m xture. By inprovenent of
t e aafef ioF €peyaet the basic material renoval, the

renmoval of acirdic conmponents can_ therefore also be

i h082dd. 1t i sTEhds d@ovwabie EBepPEF de afeiRpPEvedtubular
p r r 0 0

PIRSSRAAY LR SLEONA 88 UGS sngige b ouceide
can /g , |mmromedldSunaaimsmﬁetMe/nmvmembmanbs.hahenuwe of the

been_found that the renov 1€ basic materials
G ART o A B ISt g R BB Tl St AE. Membrane

orgafiigePhase W thahe! oy Ofoaék%%' e&CeﬁreEﬁ%ébﬂth support is
glass fibers. Surprisingly the glass fibers are foun

t priovicteidon Wed | deinfeerdiogt i Bepeevr otmmmabiyt leomprises a
cess -accordin o .the invention an .

CoRFEE e ol et e "RetorEMkerye"tp ey it sotution that
| Aserddan ¢ ovo&esd R @ﬁmyeparfc@_ﬁm&e@ﬁﬂm@m or;g@@aﬁng to a
hydr oper oxi de, whi ch process conprises:, (a) OXIdIZIng
opcﬁﬁ"oﬁééﬁ?éoéoﬁ%%E%%e¥o Ui ai T At seRRQgn and  the

P%@ﬂ&&%n%OEthE?He organi ¢ hydroperoxide; (b) m xing
l'east part o Re organi ¢ reaction product of step
(dPQM%HIa baSLksaqaeomsauﬁunl(ﬁil()&ﬁppnrt&dn1kubnéar i/o
b Si c _aqueous so%Htlon and,t he orgag reagt on b
CERSPe) SSBpal’atPiGaFhe MiRPAreSOR tst O by 2pg-memprane-

ng@s%u%es (TMP) upon filtration, but suffer from poor o/i-

TMP upon backwashing, as the membrane is prone to collapse,
resulting in permanent membrane damage. A backwash trans-
membrane-pressure 1s a pressure applied in a reverse 4

direction across the membrane than the TMP for filtration




separated organi ¢ phase, containing organic
hydr oper oxi de, and a separat ed aqueous phase; (d)

wooongoat | east part of the separated organi cPEIVEB®ODH53482
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step (c) with water to obtain a m xture of an aqueous

phase and the organic phase; a®d (e) separating the

m xture of step (d) to obtain a separated organic
ph@sErm=Gontcpigatd o) ganisy, hydicopersexindg, @hlang substances
separ at ed aqueous phase; in which process the
séﬂ&ﬁﬁ%i6ﬁh?66at§ép§F§téﬁe%Pﬁ%%$cf%%hsgeﬁﬁﬁég- An analogous
S%Ojﬁv! tﬁ%r?qé@? S5 PRAS 'Ea?&%@a& ) dSe SR | 88 Oliside (ofi)
with the hel p of a coal escer containing glass fibers

. Gailsendrizer §1 Arenigbmer akhpracesysedchich ppoféssesfiom a poor
whi ch they are brqught in contact with strongly basic

or 0 T WD SRS TP View DTCPUES| DR BORPBEIBnigr Prone to
t headd iy fhhind dRkesupdoMer yn§UnBY i evBathhatl yIkd$Iode when
fibers performwell in the present process. In

addig ikerkveehuJ¥Pofl sgit@ss Miigher s makes it possible to

iR he tinme gn pac C ar, r._t r

ph ég)énd t he agﬁg8§é ﬁ%ﬁgif%fsg¥Pﬁgéﬁ:E%#kﬁ%€%§ membranes
s sepasradbian f dhs1efgarheiphasel apdtéheiayugauiong term
phase required a set-up including a separate settling

vl R3IguRnt byoresabhPat i onheEsselthiefel udishg @ need of
passi : esGi ne T h t ipventi.qn . e

it pé@%ﬁ%ﬁggio%ﬁgggdnl3%§o§ép Eg%?%ﬁ%veggelgyfyﬁfﬂg<S%ubular
coyinmsEmg oeabestiesgareans and a settling zone, such

that no _separate precedin ettling,vessel is neede

beTor o SrfErERy THE SR SRR \ESSER, e GVGAR (of tubular
hydr oper@xid@nREoVide®h By/d hendr8festembe2h8sNg esi®ing in
i nvention can advantageously be used in a process for

pr epar i mgwrazek Jompgeomhtn Witk cBERs 2BAphisesr than 1

prepari an .Qrgani.c .ph , scantaining,organic
hydrope?%%i é%%cggﬁgﬁﬁggﬁg Phg %%%v@ggPogggs and a
f urther mefsep tafoudent arivdig atd | rastwpaeh stippbets are welded

obt ai ned orggnic phase, containing organic
hydr opeP&%i dEeTRi tF AR HEREFETEo PEREALA CaRTalkifCeidie seam of

oxi de aQ%ea%eQHgaQEEr@EBQEOEhel%eﬁﬂggbkoga%Ql&h%etaches from

above, the present invention further provides an
i ndust ritde sebudpxf snppemtyviatg thbasiweldateri als from an

organic se_cont ai ni qrgani ¢ _hydroper oxi de IﬁgiCh
Ssto . BrpeBe S LA etpREC) R LR Rn tetiikgRes upon
wi th watgickwagfiagsapahather weesel connected directly
or indirectly to the mxer for separating the obtained

mb&AHH into a Pur tHPEdAET gBNRPPHashalont HIPFRGes on  the
Or- QAN G-y A5 ODENR QXL §S. 5 ANk a1 AAYRAUS P ;Wr‘i'orbsl/%lom,

X :
the*mXxer is a sga%lc m xer and ﬁe Separati on vésse
coviprdis el saleses DreradsdteseesSe€onfar Nty ghasSacture of a

fibres . Figures The invention is illustrated by the .
f BTy fREEPERNS FisHRROTE - FRAUst TR At fibres.
MRIRA ReEeRdl ReId & A dPRNTERR a dd BFE 2fe30L888ther at a
fibers before use according to the present invention
(fvegteyl @bsdiebansy Fipphse 2Biprovass fhbergtadfitlekty of the
u%ﬁg%%&%ﬁdl d@%é&he the cross-section of the resulting
support 1is not circular, but a polygon. Moreover, the use
of multifilament £fibres results in a tubular support
structure having lower <rigidity than a monofilament

structure: this type of support may therefore be more prone

to collapsing.




present invention (spent glass fibers). Detailed
description of the invention The organi c conpound used

WO noovhesopz ocess of the present invention can iPCT/EP2007/053482
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principle be any conpound. Exanples of suitable

or gani ¢ conpounds include al kyBaryl conmpounds and

tertiary al kyl conpounds . Al kylaryl conpounds which

arfeoms3t freguent | ysukedwar ef benzegde 406npaands> impregnate a
containing at |east 1 al kyl substituent ich alkyl .
sbStpgeRirad8RfaPhs ke o (SR HiFA G c“é‘?[%r&? offgpe in order
Pief e53bl ¥y Of TN adt OndnERhen RhorBin RIS eegbly.is fully
t he benzene conpound contains on average of from1 to

2 cobestietuentts. thee pesfamed al Ry ar @iscdppedndsnefleod of

et hyl henzene, cunene and di (iso.pr | ) benzene .

TRPPEAS CAPRpE CoMBTeads S14 Dok BLfubd Snariggtee control
t @kt | afye butaner(i .Giamstd hybepr offgne) membbshe under all
preferably the organic conpound is ethyl benzene. Wen
ethylcheNEancers Be&diaslaw 1ot gdni Bhe ofpsandn tHeich the cord
pr.Qc ar 0 p I ene
hﬁ%r%%éggkgggsegﬁgggéi g%ﬁoﬁE§F§%ﬁé g?géhic compound

in step a ) of the process according to the invention

can be carried out by any suitable process known in
tﬁéﬂ&Lﬁé_iEE_Eﬁﬁaaﬁigﬁ is preferably carried out by
CQRiodghi Ny the efJRRLC BQYMOUPE Whth AR there is a need of

oxygen-contai ning gas, such as for exanple air. The
odiogatciosts carbWerxarelwueoie E£althekiqui depiareards vhech are

CORBurD Wil I T | B HRGBP=Dhe T ERch LaRGh ESREEuaLly

apdydees ulel heapbtW thAsibe sbablisgdsabati slssade to inside
product obtained. However, the diluent can also be a

c AR GG 1eBc BSTREPRE Spr SIEH RAMRTRIhd@vakifenlagge market
e l.e,. +i:f the yLar ' bgk hegdijuant
ANt orEens ans a2 Ky v P Bk AT

t H®opredcess canThausrbeenselnvenpiepahenaesalinei o pirovide a
et hyl benzene hydr operoxide in ethyl benzene. In .
f&FFW@Prﬁﬁgfer%&@uﬁﬁ5od$ﬁ§ﬁ?m?ﬁé:oxWﬁﬁ%?@ﬂeprdgﬂgf j gmproved
SyRseguerthy wmab%@, § aprevadpls dywaBaingy Ofbroperties,
fl ashi ng. Besides 1he desiredbgrganic hydrppe?%iigg,gg .
wivdid. cha e msfomssn t g ndrrebagles cpéattdle duidiy akke. An object
OX| i on._of qr.gani.c h f ;
sty e atant i SATTREERETe, b4 A TR D g dmowovea

t ke onganiieagti den egladwidyihas thealdwupdlymeric membrane
soneti mes cause problens in the further use of t

' > he
OICGHRTE SHYdr GheF X ERECING FEBEPFbe i RUSR sbegggpregnated

268, et H@ﬂb?%néed&%é"g {08 appuM ofs CQRLAMAAN S for the

i s“contacting the reaction product containing organic
hydmiperexi depei.t hTansaqsboud dal kdllownetfalr sbhgkweishing the
(i.e. an aqueous hase). .Howeyer, contagct w th the
afGERTEnS kaFi Wt I%Iﬁk}ﬁlﬁ ox’aic;ﬁwraﬁglucggpg c@'rl?%i nt bar and
anRieHe R 13 kal ibambalsy nivpd hen organbeaby doepenexifde tration
containing reaction product. Although the anount of
of@dhi ¢ aci ds can be decreased by the al kali netal

aolihe amount, of Lk ;QAt apkpagt sl $ i d
rﬁigééged. In s?%% Fg%gg%htggbgbgggss 0 Btﬁe sregeﬁfOVl ©an
i Avetdved, @t dteabdéapar anofalttkermergar amatdast i of producing a
product, which %%gduct cgntains oa&gg}c hydr oper oxi de, a
| FHEET Wt h T PBaSF e BQaeBES ol o6 oBP&i ndy tTProve
M@t Sedr r R8HLEacturing such a membrane. The present

invention equally aims to provide a method of manufacturing




at | east part of the organic acid byproducts can be
neutralized. Preferably, essentially all of the organic

WO e@ctii@m product is mxed with a basi c aqueoUBCT/EP2007/053482
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solution. By mxing is understood that the organic

reacti on product and the basi c4aqueous sol ution are
contacted with each other in such a manner that a

Mexdetyr ene@fbortaie ,t Wihich obtaréedes Byhai ximgibadkar gef the prior
interfacial area can be created between the organic

r 8&&ti on product and the aqueous sol ution, which

allows nmass transfer. The mxing in step (b) can be

carried out in any manner known to the skilled person

t Sumgagstyi odbkbef dnventhoa process, including for

e | e by means, of sfatic nm.xer, a stir t ank .qr. .
bg%ﬁgﬁﬁs of fib&bﬁ%ui%ﬁi%ctingh58996es. b?%?§Wablyf§ltratlon
bagh®radd@ouscsrl Utirdn Lontaidli NBaRPe ObfNoEEmahkabins. Such
met al conpounds is used. Suitable alkali sources for
ugembragies HGEDds aa Kaltentdtlal dsyNets iR nePadEange between
al kal i ydr oxi ' t n s_an :
aPKglﬁMQE%Q# Eygrgééﬁﬁ%%rgéﬁg%é%EE E&gﬁgﬁgg'o(§tﬁ§s%aplllary
C aeptace sar eMdalkHhndOH haNai2(gB8 anK2iBerMaHC@B samsker larger
KHCO3 . In view of their easy availabilit it is

pltEREY r & %4+ u§§‘Né@ﬁznﬁﬁ?ﬁr?&ﬁxxﬁxe#ﬁﬁr%ﬂnuFP ofts tubular
ah{éﬂ!ara@a%ts@' Riesenrddedihe Aguaousodl kaki PEiaked to both
solution may vary w dely. Preferably concentrations of

0. c@pifldazs% wingd oftwdudas meebhfondedor popywesigbl filtration
concentrations of 0.1 to 10% w_ w of .alkali .netal . base

ot éaF€Fa|a§q688u8u§oPBt%§ﬁ SPEEGSSS. CPRIESs, FS fegrranes
egbrdisaRRld siepheb) nGeRRibaesadesper Sintgrhhe Basimeter in the
aqueous solution into at |east part of the organic _

r €85giconPREBERBL , aRekH thafi™ habg xBBr sMBbt AIHRIEEYRY o in the
disSRar3);00 Yhd ft%%ﬁt'sc@ RS fegpaols 20! ULEEN. kRiAN should
ofgani c phase.” I'n"step 85 the mxture obtalined in }
stoep imterdreteparet el sot compr DsJagmi caphadtery membranes. The
cont ai ni. ng ,or gani,c hydr operoxide, an n .aqueous
pﬁ%?@?nﬁhe1§§%§F&PP0n1§aneﬁga&g?fié&qgﬁﬁdin%ghyawamﬁﬁhOd of
K W =@ 108 nger 500 ski-bbdithidiaar bo1Phetecabhymbhgnes, as
separation is carried out by phase separation, for
ex@iplaithyinstihy sppehiag wdadalss and & ep Capting apparatus

| east part. of .the_separ or i C..p t

e o A N TR R
ego@1ilal |y al |l Aetoirtigngr gani orehasepebtai ofd the t hewvention,
previous step is washed with water. The water can be

cltd@Fshatér BUPVHABFerabl YRR 5 ATIVESDar | yFomLoreed
er : . _
WRSE 1 tﬁg@%&lwsm&&%r#%t ?gﬁ&gﬁfiylé’?ﬁ CRhEbi edteps of:

out Wt of a co fresh water,
r eaycifeovatenganch opidaoniadsy frootdes wasbelamt esupport from

obtained in other steps, of the present process. This .
SR oS et B TOTHGS T Aer BT R of (ERETT With
O Japica vRRase Webluvaber t6 obbiEdina J4h XtiMrednaded tubular
aqueous phase and the organic phase in step (d

. . . By
msdpRpits AdErstioud that imenrgaanetphasd oFl)'lgt dipregnated
( and._th ar ed with 0 '
TS n R 7 S RO e, " RS ey o ene
| nnoraefarde dwnliedi meappstep afd) Lomprsses the impregnated

di spersing the water, into at |east part o e Qrganic .
PSBEIGH SFHRRTY Stgp o) Prefen (et he TR uke . btain a
oltaied-ay a Hespeiston ah drepbet Sppfrotb@ing) aBtep, the

polymeric solution is fed from the outside of the support.

The inner lumen of the tubular support at least partially




organi ¢ phase. Hereafter the m xture of the organic
phase and the aqueous phase obtained in step (d) is

weepanaterl again in step (e) . Dependent on theCEEP2001/053482
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of contam nants present in the E,organi c phase

cont ai ni ng organi ¢ peroxide, the conbination of

process stepn%d) and (e) can either be carried out _
oncelb¥ Wiklunfbe Solymesdc |sPHpreter Fhe OpBodicrdst solution
t segu st (d), (e) LS te r
o s
praaflertaiice r epeftead oo cipitbetienn makimg adafudlanion. The

two or, three washi steps (d) and separation steps ,
(SR TG e the Shvent ittt Fhadt i ofd peolymeric
stepsud#n oL Idt@d out with the help of a

coal escer cont al ni n% glass fibers. Preferably all steps
(ed0GkHsent in PHeiprobdys die catebedfordivstingethe inner

hel n. of C escer. containin | ass _fi bers.

roafiesty OGS T atng ShbresRitro e, support
codl@gred Ct Bidigb gl BeSEELHBT$, | 8heSedepi sfCATREing the
out at a specific volume ratio. Wen step (e) is

cAYHY GHEMRFER (IEIFEISSSofPasetRfedds éBRYEPRRRGD tubular
9'5@?23511@9&1% e vl l.atio of aqueous phase to

organi c phaseoultgnmgter? ch%i es preferably in the range
fridA1B1100 to 1P2Zefhbrblyr ef tnaldhe t henuéhuberiati ostap, the’
such step (d) lies in the range from1:10 to 1:3, ,
TR nERLEnGeP PP e EOBPFS 54 Chphuign-openings
Mhgwithd NSt 8Rzed) 1628ebe €R&AI €8 OWqhdl Yo MBNNEN mm. More
known to the skilled person to be sm?abl e for such a
pRFELerallye| udingthorudkaripeeinys nhakis &f izt aificthe range
m stirred ta or. by an f_fibrous

C(]Jo)r%tetgﬂcete?lngbdgvi %Téls.g cr% algr erﬂwg.rrz%&%%énoqrr,%mgreferably, the
hancergh -dpendhganiltayphase sdne tire anveadhgehaseweén 0.2 mm
m xed in a controlled manner with sufficient

t GPBUI end® - PrEFErIRr §PePRBAE! AES (RSTHFEN @XpheREes which
| SR LRD WL f 8 MRIRT t'hlfﬂe sk&P1 (8 PheMeaRs 9t &upport,
static mxer. The m xi ng mechani smof a static m xer

diffrfoay $hfer omtedre sideh&pi e innetrhdumeypes of m xers

S e.g. a stirred tank. Static mixers provide a
I;@gel?l%cont acti%ﬁe%?ﬁ%b%gtweg etmé“eptﬁ%é)sdgs (?c%r%]ﬁﬁ?} to the
t unkigpries apemesides ettt Sr8Pr &UNtheEAhgr ALt i%hARgnated
di stribution can be obtained wth a static mxer than
witPUday, spRant efhikmkit TREt imglensas yse Bheapgesiipdtation
mxes results in a better controllability of the

m xture and the droplet size. The static m xer may be
arpodsdt i ¢ m xePr&fiewnbly, t he thki | | edngerggort irfekanpkesp is
of suitable static mxers are for exanpl es descri bed )
PRSEROERRG (4T tReCPPbEBYe GITHES rFes" tHY NUDUehbyUBpOTE is
abushk® anpoaber cad @aae%geaévaeé.st atic mxer is

operated in such a manner that apressure drop over the
stl@O0LE& 1 xer - exBeefienybby 05 ther efearwlis ot usxicer dé begp 0 comprises

bar, _i t.al . Preferably the.stati m.xer_contains
PRS- APES, 1 LRI YO8 LALRE TSRS cngae
paabigbablyoddnm Phé 0120kehgneitey antkawsé paelerins of the

from3 to 12 elements. A s illustrated by N. Harnb¥ Lo
eflORPE1ARPRInGrEISE RNt 9%e geRefarahly. t Gbe i igfnginking
obstacl % i ! elald | @sre i Egmﬁflllt‘jé@? thermo-fixating
di sconti nuous or continuous changes 1 n the Tlow

diepéédt ipmrtsThEmisstlac| pse texmlely nt ehse step of linking parts
of the monofilament thread comprises coating the support

with a resin and curing or hardening said resin. The resin




turbul ence. For practical purposes the elenents are
preferably placed in a sequence such that the

walooeaidoon changes from el ement to el ement. ThBCT/EP2007/053482
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di anmeter of the static m xer can vary wdely. For

practical purposes the di amet e of the static mxer

varies between 2 millinmeter and 2 neter. Wen
ma;_/edmmgaaU‘s‘t-epréb)eV\,hresann winictal 5 CEV-conedi pifigr coating

ss fibers ste er abl rlses

“hg THE 5|tganlf S phhSRT nom%% T 2r Cf%"slifgﬁwo hardening
”%’t@lé?c%ﬂ:dro swelrarait,ent ihhatha spespfice dmcﬁémng the
size is obtained. Mdre preferably a dispersion is
pregFdited ithesu&RsSanst &g (]aémé@h%‘%l sWh‘@hfd@opﬁQat segprds after
hay. r oplet size in the range from 30
%O%(FSL %acrh(;%rreg[g)% JL%ore preferably the droplets have a
Sa[lﬁoan]rrean dr opletesabyin the r amgehdd onaéﬁordlﬁgo to the
m croneter. The Sauter nean droplet size can

détlléﬁﬁtﬂéﬁl b§ORREL FRF hoBTA O ofé%cFPBed”@Rﬁaﬁ@%scﬁéePr the
eifef fﬁsél*tlngNeaW 3R S sherak %Qeéﬁquiﬂto the

D|sp rsion Using Static xers", Mxing I X, 1997. The

proferltdes suppplé naxd urleinksiveh seid sepsicey, ’shreade to the

tensian, density and flow rate, are neasured
m%é‘ﬁ’é’glﬁrers@l?ﬁ%quently the dropl et size can be

cajopuleat ed W t hpee@ieragugt i OAn( Srheentim@iednat itl S step the
article. The droplets are preferably water droplets

dirspemssdid wole iergamisc apw&§é:q§rl&m éfis Glje Famee fsween 0.5
tIso g‘g%@eo%n E%r 990' %re%'e%:%%l \@fg a_L ?3' (}:t?ﬁ'lg step the
obtalne y using a static m napr

empaddmaanitc, sbepti{en Gramarasetsotail owodgmelre corgantent higher
phase and aqueous phase to coal esce, e.g. by formng
bitdiedt S B2 £ 205al escer and subsequently to al | ow
thﬁ)dzmses to s@apababengn acsettd i NGezmR BYspsbBy of. the
the coal escer the separation is accelerated. In such
cdgwenstigm. (ejheref dpamnpwicins i seslevire tfwat ingregaating a
m, xt ur e obta ned.in Ste i Celn gon g
glhol Y bers tglgbt ai f&%‘%(%h#]egg%gng#?gl ng % é%;?é:@ of the
W iieatt idicr eaapd ideepl at GOZE:LHQZ)h@da.diQWIdftgnpnh:%lng a cord
m xture conprising droplets with an increased draople
siizeletobtaf nddleh §9§ptpf) Plymssiiq eSPhai et t"‘PFingm outlet.
Zolri’?et@e\gpééa' f‘uf‘t %or?ﬁﬂf‘é‘ég N258n8nfle8ns for guiding
separ at ed aqueous p as renmovi hg the~organic
pI‘ta’rE mtddttuetcaqmaeusophang feed, t heéhissEt taregpzoméded at the
By in |ng Qe drgEI gt si ze .t hr ough coa%escencf% a - £
Fatt (Faret o $hEngeElel, sPubR i et bt A hedtfn 2 casting
Stk%b(l)soﬁﬂ tast v ahd MpQved sepabat pevsés StiePough ‘the
(2) . The settling zone can be a separate settling
veﬁs@e}@lc%’r éh%eﬁﬁﬁthggzéw@ |¥ﬂe§r‘?éﬁéaeﬁn Ghébgahpcated inside
1rﬁ§ezt rl %alo%s%% qfer all,yy one separation )
vessel S used compri sing Ob toh a coal escer and a
setadaqig zone. an’recEexabdny | asgéedvoyui@sng heneamas escmmprise a

can advant ageously .be preceded by an addit
sétils ngs%’o‘% tupg” dfcProeksd s?ép gl %ﬁpﬁgiﬁtansald Eube

a%éf%lyseék{:éﬂgssﬁ%& Oih@“eé@é@lﬁ@e ¥4t USBdl Soreferably
lowed to“settle in a settling zone into an organic

plm@@rﬂ#%mmmrstogms@ tlise cegfttiang tead whysfesedly, the

are, separat d, Pr I t ar_at or gani ¢
phase = i9 CéYol %ki Yor 18 28R RLEd |

[0021] Accord:.ng to a third aspect of the invention,”

ct

there is provided a tubular polymeric membrane comprising a

tubular support and a membrane substance. The tubular



wat er droplets dispersed therein, is hereafter treated

with the help of a coal escer containing glass fibers

wo noostie7f 1) . The use of such an additional sep¢cT/EPD07/053482
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step becones especi ally advant ageous as a hi gher

vol une rati o of aqueous phase t0 organic phase is

used. It is especially advantageous when the vol une

r atippoft agueossauiase  t ocompanisesphaseoifhilamept( dihread and
[ in.the range from1:8 to 1:4. The glass fiber to

be&g“ﬁ% TR | Eh?%églb-r%%eer?ﬂng%ve#‘? ofrp}?:%:\fgbes%ﬁ‘@/o’@‘i: ass embedded
fiber ther efafisidye Bowerahce! hehd! 888 fhdi®SrdSe f RS Rhance is

phosphorus and/or sul phur containing additives. It was
f RIFREeHatP R s kasiineheyed ddh towksr omild ¢Bathé otubular

i ﬁﬂ@&eg oﬂ)ﬁs't' ! e .organi.c hydroperoxi de.
PP%; red %chss [ eéraglraa?e‘eh]{?m@ehr so%%blé'lgf%’om gl ass
coli@R i ng | ess Prfedferd®AE , pprhe ofthebegRAbPENSHYPhtEve a size

based on total anmount of gl ass. The anmount of
%ﬁﬁﬁﬁl pREr USIUBhs P orf tlot BM-antore oprgfesably, the

e
| scypr gt ohi3lgdT084vd 090 ¥ pr.
anount %?Qg% errlen% al %YJI phursﬂilozrsglvajf1l§/bm§§te i?dﬁ%%%gﬁﬁ?% 0.1 mm
addid i bhathy Evenamouat pvéfelrleh@m ?ItélahGSinwrk g]ﬁ-dp‘érﬁings have
mpst_ 250 p . Any _types of glass fiber nown to the

ski Iﬁlez.cia pe ggg!he cra?%‘gge%fg:&&ena?a@pl“@b aﬁ’fdsﬁu‘ftmabl e gl ass
tye3incl ude Aprypergbass (arts sOdachbMobleiqadhR®nt thread
gl asses), Ctype /gl ass (1.e. Calciumborosilicate

gltAede SnIage Wisl/Gitagouch areRdriskidd dat otdicas siang tthan the
a el ect.ri ta , E-type,gl.ass (i.e.

Aln{uérPnrYM r%rgéal c%%%%gés% i%%\%le gflasgaeds&v&ajts i a maxi miR membrane
alshddsitacmt.eMomef 296 fdmgbly ECGRAASS FEs(bfeth®d monofilament
c% ura agum nosilicate gl ass), AR-type gl ass qgi . e.

al k2T e PRF NS sak éBﬁpJéfé’cF}bf 28Pkat+1i5%4d c iy ufitred or
SiHalrCRIrRY) w2y PeliASRokd - Sre £&LLHIM ALUMLNQILLIGH Gupport
gl asses) and S-2-type glass (i.e. nmaghesium

alcpmPyesielsi daapsylads yex)of andms etir¢gpeagtiasgjacent and/or
E%?@z’% ) -type gl as re eferred because of ,
t Rerr 33(9{1 clggr]o&)oés?i O%Per esh%?%ﬁge aifg?t g'f‘g%%l?lé support  is
e prediealaol ypkefier bed cbeeawseaef its al kali resistance.

Ig anot her advant ageous enbodi nent E-type gl ass was .
us@824lt wvas advBRERGERDLYY f RS t hBPN@ABéA2EeRfpe thread is
0kase ey ¥sef SHEPELSLAILYALELEL BCE ASh0n Qf t he .
glsasscoccurregl. %ili%i gkég ég%&%ﬁﬁgt ?;ft g%lg’)gsgﬁé:’ polyamide,
f pgdiveshyfletke exanpl epolyPliepyhenkness of t belgleassrketone,

fib idely. Pref ly, _h . .th
P Esh e R G8eY hpiePo Ty PBE Y ACRREULEAGE 1 o
0.[bokg150 m cropeéeéradbye RS efabl¥athe- i Bt &3 Ofembrane

the glass fibers lies in the range from1l to 20

nPECONELBE &%d tveenimtret brpefbaabhy cutdre dramgetéroagual to
5 1.C referred enbodi pent, the

of 55 SR oBOBERER: B8 RaP: FubhlRE SOPREF Tt er i a s,

siioh263% for exappifesdliy) eshest e@budar TefdiHFSidd®Smembrane
The use,of such a coknit with for exanple stainless
S?EEPrgﬁnﬁ‘eFPoﬁ%t%ﬂ%ﬂt%@ dRRNRRgdFRS Tas iame tRyf | egual to

Othat 8hALESEi gheebr Vot | tﬁé’p%ﬁlgPes%?§§tf i bers and
prevents the glass fibers from conpacting under the

pt83ite of thePretuwalBupecichkl yrprelarsr eviinfcarced membrane
&8!;%?@;5? ﬂtﬁ%ﬁ'? gﬁrdvge'aﬁf%?gx aggr%ﬁfiéé’é §x APl e Ayl 093 neide
of the tubular support, which is embedded in the membrane

substance.



to 20 mcron, in conbination wth nore coarse Tefl on
fibres, for exanple having a dianeter in the range

wo ecawm 071 0 40 micron, or stainless steel fibePCI/EPTINT/053482
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exanpl e having a dianeter in the range form 250 to 300
micron. If desired al so conbi n&tions of beds of
different materials can be used. For exanple one or
mBrd. elfe de sconptdonngfothgl Brawipgges can be conbi ned

Wi t e or nore.beds of another terial or co- Kkni.t
of[ogﬁ‘t%gri als. By‘d“tGal isc]é?p’fgsﬁﬁggr s%%gd go%gansu%lot of a
ag$li%te iy Aengeel escence of a first phase mxed into

anot her phase. Mire specific a coal escer can be

uddérSdood to bEigukBanddi rtePFRICRLY| sherG¥h ¢ s 10 lateral
far thr I ' [ d.forct
Cgaé:%%q.le g&%ﬁlﬁs?%grrgeﬁ%oe{]%o ém%]yé@@dup% bt Be upper part

I"escenc i ne di sper sed
diodplteles ne&ldd ec odl Edgiurg medi um nay be understood to
wor k by hol ding_uyp the dji spersed droplets |o enough .. ..
fo[rool:’I%m to for WEPBEF‘et %aofal%(gf f3id%i e’?ﬁp]%?sfé{% stgﬁl &nlttlng
I n.thedarocess according to the invention the glass
fibers may be understood to be such a coalescing .
mdd@iodm] The coaFégoee éanebueserafptécheppraddnt Nndt article
the.form.of coal escer cartridge, i.e. a container
h &R Cﬁéﬁg‘in a specific arrangements . In another
examl2g the coakFegaee Ganrdierg¥asedt ai kddie dofor@ing to the
coal escer bed, i.e. a knitted, woven or pressed | ,
" olgsest ofi viepEien wWhCERCEEf | REd Pnt §iaddMEparRitily knit
v%%ﬁgf-ﬁ§m§&j@%§é§§x)referred to as a coal escer mat.
The coal'escér for use in the present invention can be
amposadl escer kRognreosbeepuetabke tnodstmidnefskilld dhbric of
in the art. The coalescer will often be placed within
a e &PHT SRV Es & T19UEE 2 vessel in which the
seRayaal)i on of t hegagueousephasenaBdat hepordan o MAase article
can be carried out. Separation vessels 1 n which the
codl €si@grecan be used include vertical or horizontal
% l.s. Preferabl orj par at i : ]
(ST separ APERCyd R EnSind, B JEISRIAS o the
caahestelch Peehprablygonaveepasptiranlyessiehiconpidrsesi lament
froml to 10, nore preferably from1l to 5 coal escers.
S e8| -escers can be located in such a separation
VegRleli N any mpaReLekgowaLtaskResSKi kbgd RRASYE Y article
exanpl e, such coalescers cgn be | ocated horizontally,
dicsfgdnagune &. vertically in the separation vessel. In

0 referred egbodi ment. the coal escers are located . .
eglg]éﬁstﬁal ly ver fn':i?ggfffey,riqm¥?@¥efﬁ%€?d )??’ r ek%th%lr%%niu(I:llt with
aRAQURRIAS RRATAH IFs ihidcowdlhnt BE cOFLASCAr SPHim@N into the
essentially horizontal direction through an

edsdrht istdglifor i zontal separation vessel. In another

pr ed enbodi t he coa rs _are d :
Pdlgdicy S hor Fgnre) | ORCTSHS[ h & CobBERLAT of a kmit
O gt ol Jam@dnaqueads phase fl ows through the coal escers

in an %%ssenti al Ilpﬁverti cal direction thraq

ugh .
eskddtdlal Iy ver F84Fsépalf Wﬁnt_@s?@F?lﬁﬁeoggéFﬁ§%é¥% figure
can be.dQeRt 6t RPLPLRGE MEY N ithiRE reeRMAtidps .
vessel, for exanple at the upper half of a horizontal
sefr4li on vess&igugeer fBe whebzelsendsh ofthg  device  for
hori zantal. separati.on vessel inJhe |
a 16t 1 26HT Al s?gﬁlgrtétnlgon%veglge 18 b pr ef@\ﬁ’ﬁ{ed%rxbro‘{ne dope
erdiair®iilg to the invention.



at | east one coalescer is placed essentially
vertically over the full length of an essentially

whoeoo7aoval separation vessel. In an especi al | BCT/EP2007/053482
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preferred enbodi nent the separation vessel is an

essentially horizontal separat?on vessel conpri sing

one or two coal escers over the full cross-section of

t fieosapar ati on Megeed |brateepiesemtessantkaity hollow cord

verti cal nner . in_the_upstream hal f. of _the.separat.i gn
VELGUFE' ARETRAR) NBPoC SR ey ST o thot EbaT BLEaRs Tembrane
ovgppRar hreiclBe sE0684sREt LONLBE theeSEPBhation

vessel, located in an essentially vertical nmanner in

t KB0d@hnst r eam FI¢redf 1P heeBERpERREFOR F&&slievrhef the upper
c rsel i p the downstream hal f of the
s%%gigggoéfvgggé?gpégferably extend fromthe top of

t leo&Bpar ati on wessed tD6| essptdaen®s 10a pkefier ablojlow cord
| ess than 4/5 nd nore preferabl ess.th 2/ 3.af
tHépﬁéFgﬁFtbFiFﬁeaggpﬁrEgVﬁﬂ 98 sé?5lF@ééFﬁgyawﬁ&§§§g§upport

OpsR QNuthe-RALt 8M phet Peiseparat i 08w esaekicIheg .
separation vessels can contain a coal escer in for

aneasal !l ows | owehe spaceryetedi tibslabxpoplrerat membranes of
sui tabl e coal escers_are for exanple described in ,

" Ehgui BTEPHUi 8rEoaFBS¥er 2bESAEH ManuGRtisfagEgry Tresistance
IQ%%?.HSLCG%VIPL%& B'BHS&?EeaI%ﬁSL ggﬁ“hegg/gr ogoﬁ?i - but when
codlescer "nat S 'or cartridges can be used in a

sehar akinbranessisl baERwaskadpbenuabsepafapicoblewsselrise which

can conprise a .comhinatiqn of a first and
séé@ﬁ&cGQFegﬁéFméﬂiﬂxﬂﬂﬁiﬁQQ?%%)Qﬁé%W%%%gTMFn(Fﬁgerse ™P) .
fpaat Risdiie Sepabslénn 1 e w1 Ak iy CORbItIAY | @nBLade tube,
third and a fourth coal escer mat connected to each
owhéchatmakeecding | vewbrane noiet dewdsebdem fart Hese. Another
vessel. A s indicated, aboy he _c r and/qr. ;

B PP ABo R R a R b s Al P aa APE ey PaBEar Sy Was fegrating.
mpBRels. mehbdesier ablteribhe mMedduleoffmsyathe angport and is
agueous phase can be filtered through a filter before ,

c Sarage il ocRy sFeRdy -f iTFEVatigE n R i Fper Br§ERE a Ty ertion

haye ao%%,ngtﬁueﬂ ﬂntor'éo%:t:ijgﬁi% ng 5 09t €Sy RARS eh@RbYaRé and a

at nost m croneters. e coal'escer for use in the

pmesiotl | ofermnamrican lbheusmdmbmanke sohvbantenatowdifhie new
as is known o those skilled i the art. It i , \

c §EPBRary tHﬁﬁﬁﬁFPort?ﬁe iﬁQﬁ@ﬁlf;%ﬁ%ﬁ)(ﬁﬁﬁeéé%d within the

Coahgseel dusimg-ones at hal. |dhd hemhBsouee dé@psbasce gets
become unacceptabl e, the coal escer can be cl eaned for

edampirébbyedavktiashichg. stracsepar afi 6heoFUBPgaiti.c which make
p ' ( i refer y

DRFSR, 378, PSS ERED SIER, (gl oLy SLY gupport an
mcxbtir @ hebsappedti sBhetepa( Highs rked stanaesepgariatsitorrollapsing
vessel in step (e) at a velocit%lin the range_from

0208 t CHIS G s, Mor eBpr &Ly TS heT FARGRTFFEm tubular

0 ggbl 310 Gbralle REEserteiusedrdvhn Mhdd @naximal i/o TMP
seéparation can vary wdely. The separation is

peeferdll FMPamhicl euwe RAMPHE kRyaild Prase phef svals yiembrane
at _a pressure in the range fr 0. to, 80 bar, ;
el b6 RPN SR IS P00 JAT - B cations,
without any limitation of applicable backwash TMP.

[0045] In order to achieve the above goals, a method

is provided for manufacturing a reinforced tubular




17 bar. Preferably, the separation of organic phase
and aqueous phase in step (e) is carried out at a

wo eovpriarur e of between 0 OC and 150 OC , nDr ePCT/EP2007/053482
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preferably at a tenperature in the range from20 0Cto
100 0C , and even nore prefera’on in the range from 40
OCto 8 OC . In an advantageous enbodi nent heat may be
r podyereed cf roembasheer Bteps dfirsite paotessf fipe method, a

exanpl.e .b eatrecovery .fraomsteps a.) ), I gh
h@é‘%ﬁ&ﬂ‘%&q%pﬁ%ﬁgi n%slﬁ Te )Sugpf)ﬁtan%%%%ci%%&rces the
PERM1§Heed ceMaatirBil GPadMFd sl | ethé nttibeleaustipbort is
wash step b ) by an heat-exchange with step e ). The,

S @paATBEE or QW pRAse; EPRPPRILNGLERS gigjanpe provided for
hydr. roxi.de, ,aobtaj in

a%v&n%g)é:%)éb I)t/: h%e saiﬁgﬂﬂlen aﬁ{p%céec?sl?‘g% h%art of the method
pogEpattat iiarveaft idiky | eiee oxppteractor tnpgeyoathd (coated) with
i nvention. The al kene used in such _a process.i

pPefRPBBIG B &OLsthd BonPFSSrFRS r 6APS) v o A8 chifoninner and
al % AR AR Y &ferall Yndf Al kenereonrsistag . f FaMad 1y, the
to 4 carbon atons . The correspondi ng prepared

almeyibeaeeoxi de jpmefereah| ynal &0 pregipided foronbatho wigere the

b d ferably f
TG P, GO 61 AN G f A R P A SR ance . The

usRehHr3eleldRast hepeionadpgnepe 1-but enenwdd il ensf, desired
with which the correspondi ng et hyl ene oxi de, propyl ene
o%ﬁ@@ténd butyl ene oxi des can be prepared. The process
AGGREING 0 thenbnYRRLLAN Jes SRPeLlAlaY; SIVANLEHR0LS adjust
for thé preparation of propyl ene oxide . Hence, the

masid prefesmedonl ketk itaepriopermalwiddd wekthrhhé diameter of
correspondi ng propyl ene oxi de, can be prepared..In_an .
G0 MAPRE SBHR00 655 &% ofP (PJEot T cUSPOpaRe 8f thy Smooth innex
OrgRNi uPBASLONY A Phage9hdamhé RyaHRREr Oxbge be completely
obtained froma process as described herein above, can

c @ricgctded viit vhen pelllyaes 1ico mepoaRecas URISIpNE®e oxi de.

T r.gani ¢ hyd roxide Ls er into |j

c nggonding a9§§§8r.:§%e?eraq¥§ t%?gpfeg%t%%%m%gss tubulax
caiugpeAout disn t hewrpifesengedof &reat al yeinofA lpmedrer r ecchread.
catal yst for such process comprises titaniumon silj

C .
arcsigIeSc FROVIRIR K& frét éffedCalanydesS e of fabrics,
deSiled i EP- 43458561 ThE Aheaclicah19eRer Allape, such as
proceeds at noderate tenperatures and pressures, in
pantiitduilrgy, atratiehper,atareshdrincheor aneevbhgf r vay2bet gised for
200 OC , preferahly in the r e from40 t0l135 0C
S A e e
sufddeas R JMRivY aim 4 heol Baet EORAMhaYERG as apdiWitkucture,
or as a mxture of vapour and liquid. |In general,
priessurehchiPhe PErone ¢aFge BREf PBANINGES 106 mores) extend
pref er-abl v ] a : b e
DRG] RtIe 19t (AT WA (T cora, they are

predisel dHroanh werknosn tTheb epemiingy eHomlsbisommfficiently
skilled in the art. For exanple, the Ii gui d reaction h
S Ty IR wor kHLH BYS f PeRPT3nal dapst itA dfiRpFInate the

ang Qf . SglLClr e 18X IR AR1,TRE ahvRAky et ston. The
and any unreacted al’kene or hydroperoxide ma%/ be _
r ewyol fedthord rfour oifer thei | EvpPPoR. Prlferadty) thesults in a

or gani-c._conpound f.or in _the present; j i '

A TR WATh 15 R SRR TR &5 fih A U support

1-fagylaret fan@olloki die Abganisedonporndhies purposes of the
present invention, seamless means without comprising a weld

seam.



et hyl benzene such process generally further conprises:
(g) separating at |east part of the 1-phenyl-ethano

wo eamitidog2 r eacti on m xture obtained in step (fRCT/EPINNTN53482

(h) converting at the 1-phenyH§FhanoI obtained in step

g ) into styrene. Processes whi'ch can be used for this

step have been described in WO 99/42425 and WO |

0dp248>6. Howeveritalple sui t BRPELpLBress knoWiplerials are
S illed.j rt c i nchpl e be

TRITAPESEE; | nvBREYBRTAR!f 7 rRet Ve PPYEERR cu npERETOPYIene!
f pbllget hgrexaonkes.(PEXAND| e llcthdue tharketiarg ailPEEK) and

was_bl own t hrou et hyl benzene. The pr.oduct obtai ned
m@glE_BH_@EMiL?E?EgE%@ﬁ RGBT o THEAARS t'f%ese_ threads
copbai ik .ahoul 2r-8-Wtupk eldBdRenzengghyiaperoxi e cord

(EBHP)" di ssol ved Tn ethyl benzene. Additionally, _
omganfecauringy- powmets, | Aceudhninkboat 68 ppmpnodfilament

B0t B6S%. A E e ABARY, LoAL00' oie, A Abe anc

ré presen

" nmexhdhee ThecEBHE £Rd & NbAQ thiexttitti was aeudl akiczethe end of
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W th an aqueous sol ution of about 0.5 %M_of sodium |
hyBiExit@&t Stibs BHReALNGIEN Odr dalift cSpRRs OfarPRRtacturing the

ag‘d@g%tp'ﬂésae\é’éﬁgéalf’i‘ﬁa&sge Jbea 9Dt ahned; PEYAR! fethod) .
phaSe was contacted w th an aqueous streamin a~set-up
agobkblistrat ed Aftérguasuiact@riagi cthphaser@coayabri mpund on

Pl 1P oS “SPPERREOR02) ol Th (ERPER SoRIay when the

mexel G03Ror I88LBEXIMLE Ridinek fiomlexeiatd 08hcility or

was fed into a horizontal separation vessel (104)

céppetipPng a coal escer bed (105) vertically arranged

[ separ at i ssel..,. h esger,

cgﬂPgﬁﬁing E—tygg éﬁa??qﬁiﬁgg %f ’agdfg%zﬁh %&rﬁié may be

niesesceln whenhsepatisd i eordessel iherovet wlee wasesistance of

separated_in a purified organi c phase stream(106) and

akeEgEEoUSI AP CORTA nPARTBASI PISAi R Cfo7iReparerd  (tO

Ofirrrr%%veqt&%% AR M85, 1 ALY S e ne1 Q&) PAELLYESe) . The

renbved fromthe set-up by an aqueous bleed (109) . A

mekerap wasepdovialedobymancfeahuagdedts sivaaee (210) inserted

The renoval efficien is determ ned, hy.nmeasuring the

ANBuRES( BRrG BUSERI0R e EONHOTEF H % hRE} 81 BESGIIR"( &

) [ooste m xtures i pesFestiedel ymboatsehtOlyfanthe membrane

(106) by atom c adsorption spectroscopy, and )

cEpaufactuginge @ethedencin aceHl nda o HHERRH ovhmprove  the

far :  (01) - 106) ] 1 0

i e T e e L e e

othNa srepb tde wmahacbtyuefinthefim ttar eoird, | ievgggdidly psrts of

given in table 1_. Ths renoéal effici§20¥ has al,so 1

bé8f haPEat 8d% hiTEBFeCt 3IPRCEHGI PPONCFhENMBIgRY ~ooPs are

ratiQeaf aiganitaPheseptORbrmedd¥eoHPRasRy (ACheald fixation

make-up cl ean aqueous stream (CCC) used in each

essrpl or hysSprAtiindfa dfafn picraq ORgsin. agheblis case of

phase .(AQ ., _and. the .coal esc S kndLgat

PRRRA? o RSB S R R 5eh LOLED: BlBonc mechoa

okgapl aipbhaseforheinkangdenpl epishzethietbe taqudeusord.

phase was determ ned bg t he nethod ?s described in ,

SUPEPRA et al . NewrFRRdafehie&lSnf ol OFi qbPEF TG diigation) 18

DL3Rebshll H$' R8ans of heat and may be performed on the same
machine that produces the cord. During the heat fixation,
engaging/touching parts of the thread melt and are merggd a

little, thereby forming a link. It is important that during

S O — - i et || T R 110 [}




Static Mxers, MXING I X, 1997. The results are
indicated in table 1 . Exanples 14-25 The sanme set-up

wapa7pre@cess conditions as specified i n exanpl pGT/EPH87/053482
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were used. In this case, however, several different

types of coal escer materials Wik e used. The results

are specified in table 2 . The E-type glass fibers had
attieanBiratbbnabidue kPan cesmuchbseeaslt Hehgeffgpric 1s not
fibers had a di ameter _of abqut 21 mcron l.q .
Iﬁog‘pi‘frﬁ"?g?{uo%sosper c8§ ’acoéIE di g o&?%epﬁrl%g,%er‘g%tﬁ:LQ':Y6 of the
| Ryepbiren fiherdod | oMbREnS1 epsave e xeariret ampperatura may be
first caustic treatment step, a streamof 26% w w

celbplise BREAE i hirar §pErsRi demansssiloBantn CorRy Préfiprgature of

(EBHP _sal ut.i c LNj 0 j ] ;
(SR e Do cBaira) Be0Rmiunt) g, scpensiag on
ofthidaGH 1ote ambeapeaat urtheof tBOxBS- Dkat Subseegnt Fgduces the
t he an.or,%ani c. phase and an a ueous,fhase are, al |l owed "
t G1SELACA LYARE Aol £ M Put BP BTV St 1T npl e L] ARgn Prevents

e%ﬁgycggbiégghakrﬁﬁqggL. The weight ratio of the EBHP
solution to the aqueouls sol ution was 0.22 upon

cd®oadili ng. TheLprkdigt hearqeais! Bhasellxilg npagformed by

Jhori | | b ) % f th .
i e P

S QlegliiON prag chraeysl ed ragtbaagdehdatedeadal. n THitsh may be a UV-
fresh EBHP sol ution. The renmaini ng 20% w w was ,
dicserndrlge dr o8 Masiee dnat BPOBNY &pl BnikGfd withtwad erardening

f hi [ esi
e R e e i

Ution conprising a 2 .
The tor deani-derphageaccedprasong) t hEhEBHRoaoing | om, the cord is
| eavi ng t he vessel contai ped.59 mv sodi um and, t he \
aé’-ih(?r@%rftt&’& Hs- Pty Eﬁrﬁ.eﬁoggn&fir&. f%- % sggpﬁ)& ssing the
S a bghB8rAchthsSta V‘@%'lﬁﬁhp?teprhéi H=gain EORBtesl NParts of
the organic phase fromthe first step was mxed with a
sthcawnioly wash awgaging shrepst &eedi c YAORE) cr 84tiRg doingd.
a_stream risin ' rsjionc:of er. . jzn e { sl
ongzHiSc Qpﬁigc e vf/ln?%gfaﬁrragdéé;&%r%{) e%g}é?g\%a o%nIESSB%nn.OtThdelSp ace
dirspensiven was tednondtherfiarst homezonnal sepaeation a non-
vessel . The m xture was evenly divide

d over a .
coHEEaS e POFIVS TP dR T WoPPRFEr dsoPRiR-Gehndigures 11
Wa%xfh%' knifoQf gtaigeless stgel wrgnand fbeyrahasent cord
an

e other was a co-knit of stainl ess st'eel Wre
antkskefdwdrve Igachefayer anad aftér clobesslonking ridep (a fast-

(30.5 cnm) and together. the two.l aye forned a i
(giaﬁﬁmﬁ’rﬁ c??@sc‘d& e’?e%t?sﬁbé%q%%%t ?ﬂ']g%%eorlgiﬁi ?:*@ may be
and a0 ueass phasee Webe phasepsepriat st diie scgaskare of the
phase was | ed through a second coal escer mat

comsidtimdg isrunend 3 ayeronlof RaitdR1de Wk -a co-knit of
stgjgigss steel ireand fiberalass and, the, obheliR®d after
a @dod_’i it of st glwr?l gfsa?%gt%el _vﬂqr an TefI%ir/L Each
| aytey $eshb aof hinekn€sstabihd icheh 3@ ,5 aomj mndor to the step
together the two layers forped a 24 inch (61 ¢ t hick
o SR R MGRENT i FHE Sepdr A ANERAIpnacES In @
RN £ Ll e (1O Ul QIbrst 1AM R G @E®RY wound on
agaln wth fresh organic phase in the first static,
mxespodhe Themeafhgrl0%twihofmamtaciering fredfity of the
Strr?ettrlllg:rarplex,ertk\{\e’asccragd ig unwound from the spool, coated with
resin and the resin is hardened or cured before the step of

coating the cord with membrane dope.



pl eni shed with a stream of wash water |eaving a second
hori zontal separation vessel. The stream of organic

w@basaidoeavi ng the first horizontal separati ONPOEEBBIN7/053482
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contained 3.5 ppmw sodium In g third step, being a

second washing step, the stre of organic phase from

the previous washing step was m xed with a further )
stlP@&RT of wash Tt ar follpwigsbnete® at thenib l&eafPRAgOrt 18

R R S

dibspeesi enrvaghl ad iy skeak hef | Zioat ahveapaoat i Gompared
vessel . The di spersed stream was evenly diyide%@gyer a

c 68l EAT nBFL c SPAENN BT 1EN®! | &fsr LA INE o IeHiiCHf 0L the
st.al st LI e.an I her Jﬁﬁy% fach | r ;

t %lﬁlgghggénofg%%%mht?ﬂdf%i%ﬁ) gLa d tgoget hertq%éﬁe S?l\%%&t with
| agebgaher médpa 24nincho( 6dbtajnt hacktubalagscemembtrane with
The organi ¢ and aquequs ghasg.merg ghase separ at ed.
TﬁQHBFg&ﬁF pRESE 8 BH“Ehr 548H5"58cond coal escer

Mglgoe@msi sting Bighyne 1ayshswolaapeerkprbdobmpbaime@ss 200 of
steel wire and fiberglass. Each | ayer had a thickness ,
othe? ¢orhinB0dsviap and thgetiurenthon woThayepeating device
formed.a 24 _inch (61 t i gk e t 09 :
ofoTRE 1888aF ot oA iidefundpRals GEEEERETRRHY 23l dotibtises an
ciihgekatian ssid eamtex be1zopbackethodgamwn osinch 10sand a feed
ogggnic phase in the second static_mxer, a stream

1

am of |
w Wokas thecy BIedtPiaga hed RS st HA gt nFREF of Othels fed
S%%?l@.gn%bﬁglg-rh%d‘ enmpLaE g 109WiNOf yeger e 201 will
second statiC mxer was re-plenished with by a stream
ofcohisedhunas heatserppolite afeightulphlse memboans . okhgalhe inlet
phase to fresh er was .25..3:1. The_stregm.of or [
pHase qtoé%vﬁlheg F%@%Ec&ﬁ&%%ﬂe{oﬁwt%ﬁ ggﬁ‘é%ﬁ? Fort vtélglggl 216 for
contiaingd thed2pre sodiuroughe thet alopffrertdaeiael dTube 216
renoval "of these subsequent steps _was 85% and the ,
soavuRe vaylBrdrirehcproComicadoiiaRal hater Wi internal

VENBLRNES VT THIPROVED BACRUASHE NG T 1Y AN RRSFiidS He =2

PROBdE-NEd THENbdd Bhelhof  tthébel nyeat it fr@301linthe the coating

present invention is related to rei nfoi[rﬂigeecf tuﬁﬁl ar ¢ e
b&ERY st Ye YBEBEPYI d#9G /)% and SHFIEED oV hSi gET-Orations
(947 poLy rslsqnfg | that inRRuRmY aB8seandied Fohkedsrofof the
producing them Particularly, the present invention is

r geatfedatdongb @Bt p6l yrer kemerebraties upoRprssang ap and to

UGS ROl el o SISO I by LA e e

PeleyRaneodpeendwhilk® Aeesent guivepbilomeddes sadtution, is fed
envi sage ceram c nmenbranes. State of the Art OOO?h It ,
i YK Foe e it RHP tieP ke oPeE Nt ubLP arPPofprdesi £he coating
agclyisty f u it I Dsisde ot @ Rt Sinde Hd /pqu,f ti

or ou 2?[ e ?glei ﬁlgfn%z:a?lg/i E)r?e%%rsgngs? Thegtlse of "t he orations
memtyr afe déder2d eandt iwpirelgnsitée dfhet heoxdibuThe inner lumen

menbrane (i nside or outside) a backi r reinforg¢in

e o i e 04 Sote afe P b Senut £t pinEaie dope.
COMY | §8Bc a A@NSRalay&id i B Woheh: t ke gRianepd@peam of the
(the solution that is cast or coated) only partial Ify )
parurdattes21? eafi nfheo PRI adifast-onThet @ Ittheot dope 1s

r?‘r{er%fe?:re% %SEBBSEHoﬁ”doé h@he level of the dope within the
coating device (level at inlet 211).
[0057] Hence, the cord 201, after exiting tube 216,

arrives at the outlet 212 of coating device 200. At the



menbr ane substance. [0003] As aresult, all supported
tubul ar i/o nmenbranes can w thstand significant

WO ta7tiia@ns - menbr anepr essures (TMP) upon filtrapdDBP200TI053482
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suffer from poor o/i- TM upon backwashing, as the

menbrane is prone to coIIapse,4resuIting I n permanent
menbrane damage. A backwash trans nmenbrane -pressure

i subler essiee appeicedli rmrd r éher sexterneli ohiaeelogss of the

the nmenbrane than the TMP for filtrat,i I

OFLPRETOh) MR P K WRER n%‘?j¥%%%%lhg LROLOPLIE, RLhet 212
agdb@peites the seNbiesesat ean@n@vedst Mgabebogblis Orifice 214
situation exists with capillary outside to_ inside
(8eEyrpenseefie £VERFERLoRYRSFbIHRSS tathiRh Sef Bpnufactured
f 0 ' n b in besayse i h
MM IAEO el Ibr Hhon Mackumny, N bessueabterpines  cne
nmayeaveal ubhhyr edphodeenhef the talokiasmdMPraset 863 .

hi gh. [ 0004 exi sting .tubyl : _
ntﬁBFﬁLes dL Fgﬁﬁgnagﬁééfgn%ﬁﬁﬁﬁgéghg$%y?§%%C membrane 18
potientiah iy | arg dieldn sewy dead- enghoper aid ohierstage 1is

thefe Is a need of backwashing often. Mjor problens
ofimpxeghahedt ubdl aempbeyedyi E1hbadr ane¥ibhedopeni pags at the

menbr ane adhesi on_in.all es u rane ‘
(BQFﬁlg?o° n&ag%ﬁnﬁé§%¥56%%§',Cgég%#$ihgkiEﬁﬁgﬁggaﬁgcated 0
daragenwaen 1hackwash JiPscare. hbghee,t e oussr Wit Ameter of
liquid and 0.7 bar mﬁthﬁgas; nost tuybul ar woven

Fd

0 , and
n6AS Wbven Lekp okt sCarEr REE tHerehe s lﬁ&%n‘ﬂ?%‘ﬂ%‘:er of
p%ﬁgt hahboind Ntent h@aﬁ@ﬁ obobhgayehd; kbper ehopeakBeny a bar
menbr ane easi [y detaches fromthe tubular support at
t be el dspe collBapsérioth t ubul e sapporgedf eitder upstream oOr

nbr anes upon backwashi at hi gher. TMPs 00 A, .
BBETAFTeaBpore FRAE P PObes T AT sibpBEge abmtically.
dirpeUs%ee rakl \Whdte KNnemn: hé OfeMBraA85466 HBlustdd chy letting
di scl oses a crochet process for the manufacture of a
t gbuflaR Ofe BRsEn CRUPEDR t OFEBRCAUPLAT | HEMES iR ediameter of
Langi i nal v a r Led 4
LB, o OO0 TERTEDET Tt St BRI ox e
ofietiBeagappahi. ddovewrss , bbhe 2aBossrdG eche oprafficiee 214 may or
resul ting support i.s not circular, but a polygon. .
MIPEOVRPE thfe l?éép&@clﬁﬂtl‘”ﬁtpanjéﬁfe??%?%.s E%s%at%hi PEper in
t yhubar i SHPRer tnat LHEEHRE (Bayl NEhboVWRAYT bE ?bbitti%%da at the
monof i ['ament structure: this“type of support nay
t bemef dred g ot efpgone tl3)col Tepstagtingosieviice s200 allows

known from US 4061821 .tq_inpregnate.a t r 'qgg
o?oﬁni?b%%ﬁ%ﬁﬂﬁtﬁia%Hgﬁngnépa%g%éFﬁcoﬁggr!{%P%bS%%n g SMOOtR
tyhuhar emebr aeeswhenei mride wascbducfvild y enheddednidn outer
the nenbrane. The discl osed nethod of manufacturing
hewereEerdoes not allow for precise control of the

| gL o4li ameter of the, {apg,uddenedl be pulled through the
circunstances, particularly 1n"the case in which the
capdtiiagf delycenpeegrat esbrwidrh prendiriaree dopehe Apms ogf art, or

the Invention [0Q07] In the state of the art there.is
alﬁeQGYoPelBﬁfbﬁgtt%ﬁﬁﬁghrgﬁslﬁﬁ@FFng FFFSFFo%ug%lng of the
nMeabHanas-oMC e R € callenbo dd-kied andyhivgh daeknesfeous when
TMPs and whi'ch eventual |y may be used as both inside

t theutisindegand sutasinie v Fﬁgiéé festirgd ot afBd. 1s not

Sy ﬁ ran y o r%ﬁ)é@:{ﬂ@& appl ££8L48NS3, cord 201
sﬁ% ngggghghgﬁﬁggﬁe:%?g?%%c ors 3 : g ’

is pushed through coating device 200 by means of driving
wheels 202. Wheels 202 may be provided with pins which

engage in the openings of the cord 201 and hence push the




[ 0008] The present invention hence ains to provide a
rei nforced tubul ar polyneric nenbrane with inproved

woremianiocal strength and i nproved backwashi ng PCT/EP2007/053482

10

15

20

25

30

properties, which overcones the drawbacks of the prior

art. An object of the inventiaris to provi de and

manuf acture an inproved or at |east an alternative

t wbudathpohighethe memabiagedevnpei 8PAg Hheelsf 8Pei mgy also be

whi ch be . 1
SRR o g a6y 1 RO hebre ooy &8 Ene cord

shrew! dealiiny the bagkwashi ng tbebeenbtadetabtmibl ability to
hi gher backwash TMPs than 1 bar and eventual |y at

bRERRaFRSTIRE brt RFRUSR dBReoCopRd NE} [d8VAIGS N S pade possible
0 Th t oAl 150 I i to Vi a

00Ty PLARR2. L BYEHOR, 2 A2 75 0 Y S s on

pradddingg ther eiaddrzed fubul ahepdinylestr iaf memdr angtang device

an i nmproved apparatus for manufacturing,such a , ,
ne&fbr Outfd pr e tf?ﬁgeﬁﬁ%gﬁ 5‘]‘1%;’ at%h% ggating device
preyi de & Meihadefppnuiact Uhkngsue e By ERen Whichand 10
overcones the drawbacks of the prior art. Summary of

t metieedntinohe[ 0010] Circul arly shaped, hol | ow

filtration menbsan in ' e ; :

di[ r@iﬁons . Su%ﬁcﬁéﬁéggﬁetg h%vyr]fg%g%%i%%t e%%?dlment’ eithex
dicaeber bolnt BRer 2age ibet Wodnafdsthe ardfick mEwver @imensions

generally referred to as capillary nenbranes .,
MEbEANES HERARRF E e Hf k@l 1anakefsd I e thapeter of the

rzr:ec p 1P aéﬁﬁgggﬁr al L yerelergpd t1@@dse UMl Yembrane may be

ranes. present invention is related to both
capitkhliary ahdvingul &ritheEmf areed ol ypetihc fnherat podl outer

menbr anes, as set out in_ the ended cl ai ns._The
MENBFETES Sen G Eded 15y ﬁ]eesl?%‘%}%ﬁﬁméﬁ heVe ah*Phter RAF Outer
dignRleelr ot ha tsanggppetveemuaous hdibant 25tAML has its
Wherever in the followng the term "tubul ar nmenbrane”

| suppedt t frblEhomereEnatr@r piidtedmaBPEREE cORPRi sihf- the
CPlALL BBER A0CHy oG PLATANL ! RKENGHANALS (29436 at the

manufact uring reinforce
t Witsddepabyaepifc tiensuppest.as set out in the
appended clainms_and to a coating apparatus far coatin
t orséﬁnfor ci ngh EﬁﬁoFPeV\PF}’#’Fﬁ. engﬁlﬁfﬁﬁgafce%oﬁff silts the
A%%rtg'ng;g RARe agRecCtof1dthe jowention, jthefgmbs$sed in a
provi ded a method of producing a reinforced tubular
pEnerEpicaterdr adgticonp?f si ngnt hevhdtcdps @ie membrane dope

manuf act uri ng_a seam ess porous tubul ar support fraq

nfr?é‘fgi\ll& ft [Rr e ™i ff’prgﬁﬁgfllshg ?%%1 ukgnuﬁongorrtas%eppor bstance.
Wit 3 phelayaehi 2%l Bhicomal0 cobipaiigeat copgegaatiesd; agent for
tubul ar support, adjusting the inner dianeter of the )

i e grabsaneuBePs: SOFPGPRIVAdIdSTI nEhendasty dRY comprise a
di gpeten b .t he impl eg@ﬁéggn%u@% ar ﬁﬂgﬂ:@f(@n,d or a mixture
i MYer si ng e 1'npregnated tubular support in a

prefciapisicdtriean batth at a.cobtsailiveartr. eiTinkeo megtbremeb fanmation step

the inpregnating step, the polyneric solution.,is fed

£ M (1o PUT TR0 RO UhoF MeFhEaRn KB PLdh (G 2t
th]eootstzhul ar suppget mahporaast Rd ddyfidls wiklouke solution
pol ymeric solution. The polyneric solution is a

mErebraie idgpeng erdimeg sa PRAYIMgrspopsuSrFERBCag®lvent for the
subst ft ci pjitation cqag | T a
USRS Sl Pl oreh, CORURISRTIE, | compouna
SGindfenregioagulcaisdsy. 0GR senefrdoablrpndgtlse ketteppenf 0.5 Pa.s
?%@M#fﬁ%ﬂ%ﬁ%sghggﬁtﬁg; %%gprk{isg%se? atsl:%rrl] gwhg.g is common

in the prior art. The viscosity of the dope solution may be




along a casting bob. Preferably, the step of adjusting
the outer dianmeter conprises passing the inpregnated

wo ol ago7support through an orifice. [0013] PredBEROYO53482
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i n the manufacturing step, thgﬁseaniess por ous tubul ar
support conprises through- opénings having a size

| arger than or equal to 0.1 nm Mre preferably, the

t adepghd - Dpefingsidrvet atlse Zevpe ehetwanler beumperto.(gize of

d 10 f I h -
opERGES oV ST HIThE BHEMFEEEL shrafenid, dPer5q g1lev @

mau 1 ThriggegBgnepeainngst atteopsstdigeieh pendscase cHope at the
extend conpletely through the wall_of the tubular
sappeeetedr spetharditter sFddst PIREETHIE? FhifEn the through-

[ggéﬁln 5e8§r@ﬂé“cé§f E?éhqugggo%ﬂdﬂlépltﬁﬁ in size. The
i nvention conprises the step of cutting the

i pplegaated tubyl arbsupporet whil emare s ofmertdwd | following:
the_precipitation bat 015]_Pref.erabl the
iﬁﬁ?gaﬁla?fmf%’?%ei s BEF‘%grmed U gltl?%g’fod]gﬁ%%e ang (PVB)
t Be1{/4RubREnSUppPOr t fﬂoi Gdiraueh) the cpaliftgnylalcohol,
device .7 [0016] Preferably, the manufacturing step
conpyiseglacekibg padt Podlvdavd cheesideandie t$pE&ENt may be

N L I 2

peef enabhgmbir-Bfestepeofsdliutidiony iparde fdrdldiley 25% or higher.
monofi | ament thread conprises therno- fixating said,
pAResPrecinalpyipRebeFRbRAE0 MIRECS R VOCITRIG TRy paftgture of
Oliathe TROORLHAIBI L 6R0LRONREPECE0LPALLAD LHE e
support wth a resin and curing or 'hardeni ng said

rd80A3]1 The r esifmegn bepaidhatursbbeeqesih skhephofsthe method

UV-cured,after, coat | t he. support. The.resi al.s .
cBﬁpFL?elﬁyﬁﬁﬁﬁgﬁingﬂgc@%nggggr?sp?g e%%g?yeugggtﬁg desired
stepgeh, hahdenimg, t Be R§fbriidte 48660 paskandengie membrane
within 60 seconds after coating the support. [0017

Pcbrenghl yhet pEerdPica tdeso ATy thl tHe 3T YontLe cutting
c [ oY o o) L 1pr. ' S 7t tepnnf ;
CRUBE By S5Ir OyhS DTSR SRR ! Bpbtane 1
suppertedndnl ichki pgesdipd tepiical Hatuhead @0 ddheshabnl an figure
support. [0018] Preferably, in the jnpregnati ste

tHS‘p&T P S0l HRi ditehast CH@%E%%+$£ %%t héﬁgéhgg%derneath
behween § 13 Kaa Siansh 508ybagus1iobhakeralley khivéde230 may
i mpregnating step the polyneric solution has a total

pbky pEovd dednttent cht ghte MirmbranequBlie t BePbyANROEY Pe cut
According to, a second aspect.qf. thed j 0 h

[ %ﬁﬁSVF §d§9%%v%%ec?%98?ﬁ%%g na F%&eggﬁﬁﬁkﬁy%%rgﬁgves are
WigsBda ipoloRid CcSohvbianditheadenicae off tilee i mg@bihos. Once

conprises a coating head, conprising a cord inlet, an ,
i §het TRRIREHoPPRerPFES sEIUR | BR ahtPSn SHEYet 2TFhPUt aside
devi f h e . i i dbpo pRa 1 d5N@110owed
A
t ke dwrdhenl etoadiileteut | Bie coapbirgess anayr idd ceutandna lengths
casting,bob, so that when the holl ow cord passes
tﬁﬁ@ﬁﬁ%lPﬁetagﬁ?c@?t?ﬁﬁ'casting bob is arranged to be
| qe@kad inside shssépaentiymeanef reherbok! ey asd. washed out
[0020] Preferably, said guiding nmeans conprise a tube _ |
. ofaishlviging /i I3t ovPHEENEE BRE ¢EteY Metublssafgreygeiditives
pr fe&QEIX extends into the coating head and
préfera Fy'

[0065] By way of example, for an i/o membrane with

asymmetric pore size distribution having a dense structure

on the inside (small pores), and less dense structure on




conprises perforations in the coating head.
Preferably, the tube is of cylindrical or conical

w6 bape1607f 0021] According to a third aspect of P¢TEP2007/053482
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i nvention, there is provided aq ubul ar pol yneric
menbrane conprising a tubular Support and a nenbrane
substance . The tubul arsupport is seanl ess, conpr,ises

notrrmucrtawelme trlraé”éi?ramr@cﬁ’rp ithes mepgagle foFaRtign step may
DLt Sy r&ub gﬂeﬁma{tﬂ {he Mepbrane 1a%/er of the
stance an rane ubstance 1s present bo
atmémaﬂmerlandfbhmedut@yvvadrrrmen‘sntdre tobed Bpicappont in  a
and fills saidt gh eni ngs. 22] Preferabl
t RFEHRUGT 2 Bpe Pﬁg ﬁ%%geﬁ ‘%%eckgﬁ ern?ﬂaﬁogVeEéEaIOf the
tgdod, MY MaiRrREef es@blab1ddif t Bhaudhonopet8g8) havend the
a si'ze in the range between 0.1 mmand 10 mm Even
noszet prefler alkﬂyyerth@fthtle%rghme@p?éﬁli‘-ﬁgsmﬁ‘ﬂveba sifgamed by a

the ran tween 002 I
pa‘r?rét ejtegj: |V%Preﬁlty achr eaé’mnh%é ﬁngﬂéagég% ﬁlgléj':‘s:r.on in
t otied BEEn) | nlﬁﬁ:(éf@)d:aﬂi]@efhﬁﬁaﬁg tal'ra’ﬁemieraﬁﬁbéamm the range
substance and in addition to the menbrane substance:
MVopetweest A0 BRE B9 Grart s of the nonofil ament thread
thego&fgage andiar tQUARFaEey %hﬂ@edmgﬂhéﬁre@forthe invention
hardened resin. Even nore preferably, said tubular
SLmﬁﬁmWScoﬁ@W|smantﬁapsuningnnehpbanemt t medadcnegd tubular
adj acent and/or. en | oops, are ked
e BRI FE TR e P B D kAT T 01 LEFGERBEe N Wwith high
[W%g%uéﬁﬁg@rably sai d nonofilanment thread is

sel ected fromthe group consisting of polyester, i
po[@@@ﬁbe pol y&tiey| dameenidioppr Ggfcen®rovides a reinforced

bo %kg J;%rg(tﬁ ﬁ?‘fg dé%‘n%? her %gra%ﬁy be h%rod c d by the

r em@fﬁmeedf mener ameamimrﬂuaxgﬂ tmhid!ﬂe haseritnpmviea% nmr:hanlcal
outer diameter equal _to the outer dianmeter of th T
{ UBEPRETSIRFHOPYSY [ BESBTEBLEf TRnesh @ (T gPTior art. Two

F%%;Bé’é&&daﬁéﬁ% Betaﬁeorl@lr Nhe AnddiSrd i ept | Eﬂehéﬁw@htlon a

i nn di aneter e to the inner dianeter of the
t ubigd support. @@omgrpr mfeehanhyalt hetremdgiitar and a strong

rernforced nme rane a cordr the i.nv
20 ¢ oARr B G n%l rfc'? e St Ebuléz}rpport

SUppes$1 mhlchIHaﬁm@ﬁd@%%afatheoneahéanelsuhstamy£ct the
Brief Description of the Drawi ngs [0028] Figure 1

r epVRBRAE O Hehe Grel ifingCesd BiRRIAY (RRL MR Gdnembrane of the

[ OQ%Q%HQC%W& 28 C?Plrc%\‘? e rse] %élﬁ?cgf hdhd 198[ nt thread. The
pro ur e represents a close-up o e upper

pacbr@flbhpreeeﬂhblpfofrgun@u&ar[dhﬁﬁﬂ ééqnmns.SEOQmﬂilament
3b re resent the knittin ocess [0031]. .Figure

C CBRESHT 67 ne SHENE \F LGt TEFR BOnEk& 1 ORFry, thread of
[ 003241 Flagiher 8r! eRtRS el S a1 60 edeg@dNGb 4 Oat RRven, knit,
present invention conposed of a single spirally knit

nohodidedrentcnduhettd [ 6038, Fiogur BaBufapEesedt sby any other

etail he.fabric f the rd sh
oS8 o PEnPLrsT oBuhd” £ i B o iy O, seamtess
of hb1 D&M ecdrd. [ﬂ%%u@@ﬂtﬁ e(the epsebetience cses not comprise
according to the invention conprising two spirally
knft YebRof 3 Rment

[0069] According to a preferred embodiment, the cord
ig knit or crocheted, whereby parts of the monofilament
thread form loops (such as the stitches in a knit cord) ,

which engage with other loops or parts of the thread to



threads. [0036] Figure 9 represents a top view of the
article of figure 8 . [0037] Figure 10 represents the

whmoortiigeg unit with additional bobbin for insep¢T/BP2007/053482
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a spiral spring into the knit article. [0038] Figure

11 shows a portion of a knit nbhofil anent cord. [0039]

Figure 12 shows the portion of cord of figure 11,

c catred awifebréar. elhe esbaveuenkinkiedgcephds| sdpsadyoedgw a high

Figure 13 represents the device for_ coating/
i:‘?ggpég}?dﬁﬂn eglsﬁ alx%\ﬁ c %F%qu%rﬁogaa%sl%gnp/eo TMP), but the

ACCANEDG n0 e d R | 0Re§00ddhc &l BdRentd 1opr esePl Sof the

a knit "holl'ow cord (lower article) and the same cord
i tard elmf spved casesr Ay (Bppercartufiientcor @hfg tapistance

the_i. ti 2 ' 1 '

o TR pper LFTREfd oY o o TRTBVEROR BrtReYyRY 1avoer
I eDrR&aRrSs nankifiil ahehl-owheerd s( fore maaufbclke)yiand the cord.
woven and helicoidally wel ded sugfort for_a_menbran

of LaWPlpri or ar £ PIETRZHEVE efOIUBEPR; FBGE 1S put forward
riggfd o @gkhe | &}‘Tgo%tnit‘i%n[ 0Q44] ¢The 15einf %ﬁﬁ%‘l‘:ent and/or

t ubul ar pofymeric nmenbranes of the prior art show

alarepdyiy datopsf alet.gry Iresiatanct kgatner TWPchgtede cord) or
direction - either_i/o or_o/i. -, but when_the mbr an

| STERAMRES REF EE Mfntfdte o b ERed ar?‘]élec%(ﬁ?‘cﬁ%l HE cord) .

t he dedigrabky ene! i xedpe Qﬁck\é@@lagmg (tBvesge gadfls. may be
(e}

One possible problemis collapsing t he nmenbr ane
t wse £aviesh biya kde ripe fheaibiare 96t byuRPRBlvé Norruddie support

Anot p y he th t-he e.su  hardeni
(taheEiglgFt%%ﬂi%g%ﬁ%or(%ugt'neaénbrtﬁﬁ(ﬁlwﬁ%ra?f g:g%egeglﬁtgs ardening)
f repgirhe Bppatinkandrsvatamgadti ritecoleopbl yor thread parts
Innovating in the present invention LS a new,

n

nmuch
MRS | Fisd3SdPFor £Of oP2FHe RERBFandAnd B Fretdy ofupport an
anGhord A tNg iR, a8 eSUNSHARee J0 1PN THIRAId \part
wher eidrgé?ihéqg’&ppggg gets enbeg%gd Wi H?i%n t he menbr anpea]_f 5
suirst parEonned t mddiwtonadd ysubst &fce gees ofi stargarediiameter

within the structure.of the_support i h .
IR b A0 6P o ST PongTy 73 EheRSaBRgry dirianical

t hadrdfigersupport shows a high resistance agai nst

col I apsi ng and expl oding. As a result, the reinforced
t uRAEH pol yrer PR RERBIFARES Lof PRE ARG AEPEIT thfe the tubular

mexi Bl /O TME2 o TMLPOA LT €52 IS Lo ROhG £ the
Henc@%de @%neyﬁﬁe re%ﬁelél mayrl e ean‘I?oygd bot hai n i/%)ng °
amenbraaid sappdtcoatd ons, the t fopporny Ri gpodt rohofrage of the

appl i cabl e backwash TMP. [0045] In_.order to achieve
tﬁgew gSRPS AR Het KGd iggeprgﬁ??aedm?%r be ““achieved by a

ALY RORH @il Qe duhidaiRe Wikygds-trenbr ane.

In a first” part” of the nethod, a sufficiently rigid

t uRAER] suppor t FidisERYr eititPorsdadictha ep SIfy il Cfubular support
menbr ane | d t.ub p LS

e 80el, TPULBSLGS oLl LA SUPROEL LS o1 rouginess
f aind eprd Treibly (deenpsipees ta Hinta degjdeeniofy tpartuadity of the
the nmethod of the invention, the support is
| RRYHA AN 0ateRA i £h TRYSH y?iﬁi%? Sofutpghure allows fox
g%@%@pghchoé"aget hoinngr @and eukern&hsreher Ss@stance,

rane are adjusted. Finally, the nenbrane is

30 | meicgedetmtailprteei pot dhieomrdimdi avhes eran@tveabr &g membrane

do coaqul ates to, forma nenbrane, su T
me%@?% y opt | gﬂ%l | 7 HE ? i%%% tu%(tégg%gedeg?lreed pressure
resistance of the tubular membrane.

[0073] Secondly, the structure of the tubular

support (cord) of the invention is preferably sufficiently



| ength. [0046] The nethod of the invention allows to
adjust and to control both the internal and external

walcamrier2 of the nenbrane, so as to obtain a nEHEP2VE7/053482
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wi th snooth inner and outer vvaJ(I s, wherein the support
may be conpletely enbedded in he pol ymeri c menbr ane
substance . [0047] Hence, in a first step, a seamn ess

t wipdrar (suppont  asd ngeopbadisese ciromhmmstirgenvhich extend
t hread. Techni gu known _in th rt. . for th

e Rt ur% of f—;‘gﬁiri g gangt h?,%pgtoc. 'inTgll%irgulgrw,S & good
seathRspishape ofSute aterihitdrid Ngopdr & tld Nghe Cs0ppetritng Hence,
or weaving, may be used for manufacturing the support

. thee RO WP I P odS oPTEFeENsuPPdRLY e5f t StFHckure of
h 0 havj t , e W,

B A
t htegughn ldeindbh bei pkressitoktt bec oudert kédearcd Héwmwceupport

t hrough -openi ngs., The openj ngs _shoul d be sufficientl
| &Y G 8FzetD ATRY t 17 nﬁrfanﬁﬁﬁoptelﬁ?‘bf?]ﬁprse%?%t‘ The

thegd dhgocaids | §hf§6.§§ﬁtégéﬁiﬁ§sdv&§'ﬂﬂl‘ﬁr afEOFufficiently
-section. The manufacturing of the support (the (:org))r ,
r ésudes | ustlswamess ebed &l webeirddpdehe @rredr 1n the

maki ng the support tub r. Qr [l ow ar r
RSO DTSR pr SCGR: HSNIGHS o SeARrehd nsng of the
Widmout a6afmabsengf & Wl il tseam diW048h Suhtabbeher hand, the
nmonofi | ament materials are pol yester, polyani de,
pOIBAStHESeA® e IRRRA e ritt T ot YR HBd X etBhePEPERP 1arge, as
paj e e (\PEE @f% yphenyl h
igle&&%)%}%féﬁagﬁiﬁégfh%ggdg%éh@% t rlg%sggr g%p%?g%%?yby Fhe
pmeemksfanenk bebstenbei ng Bseferabife cdile  through-openings
manuf act.ur i rocess. Pre-shrinkin he nmonpfil anent
thC%so?l p&?\g:rfeo TERE e S ‘?eﬁi‘]%% g‘ﬁjéggﬁrlgﬁ%gggrar%zual to
enNanGgn t Hieg shofé ﬂgﬁéféiabm? tHehbwlean @ornd.mtahfieientm. Most
of this text an enbodi ment of the step of . .
nmengfasailyng thee shppesh-peenésgsi Bade @ ke déRaithe range
(a.t)eﬁzndretetri rbgzn%nh%gl)d 5 [m%049] After manufacturing, the

cord may be “wound on~a spool for transportation. This
eapms74iandl i ng obeaihheagcorad i sigdat, codttedhighi t hopen  tubular
menbrane at the sane facility or |ocation. [0050] Ln .
arSERITIN A6 RPCEBS SRR T A APh AR WY A€ i Tl ROt the size
Wi S Ai Bok BEs COEShd O hPPEQY 8ok HLSd Bigee Shal @B@RMAon should
di aneter cords against pleating of the cord (to .
i pz oerecbéd apbenr ebimtrgeosf fiwatinml shenditead) parts o

The spira read _may  be nuf act ured in advan
iﬁsoe‘?l%edo#nagﬁe S&?lp(ﬁ%&uﬂr‘?]%e?%ei%&[(ﬁ rrrnéaﬁfu?%\% u%ﬁﬁgggly close
proeesse [@RaEhdsN @deef) egred rirzegirient of the ,
menbr ane manufacturing method, in_order to fuyrther

1 ng
i NG t he col PEPSELLRREAYI N VESits H@TEe G apRFer supports
h W,.COr f e st.ep Lof: n [ f ;
S e
adjeCew acdfdpr emgagirdet oops aruttilmked. iffpreoveay collapse
be perforned by applyin heat_ fi xati.on step.or
TSRS Gt By FHGA AR e T, the cord as
Spd I ghnhegad ity n the hot{ 9w ¢oed.cdde Presepheating. The
met hod step all ows for |inki n% the spiral thread to
t hepcioral. thoesd] hasheprefexabipn X ofaraer meliame&ay oRjlan the
i s_.perforned nme 0 d f -
SRR RS, Pla TR 150 930 B BEaEy ! oL TR 1 ament

hegirddxat seleceagagiron/ tHiemuchamg paovup off tihetéhiedd as the

melt and are nerged a .
threads used fo%: the fabric of the cord. Alternatively, the

spring thread can be made of metal. The spring may be



little, thereby forming a link. It is inportant that
duringthe fixation the open structure of the fabric is

wmodo7aompt et el y cl osed of f, otherw se the perneebEP200Y053482
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of the support is [ost. Maxinal heat fixation
tenperature nmay be about 200 O & ; to fixate a
monofi |l ament cord a tenperature of about 120 0C to 180

Odﬁﬁﬁﬁ%e pPef &bl y-HIRT defERMi nd¥n EherPpPpféxation, or
MBi G5 Aat {ERE QY s fIeald N i} fbAadces the

elasticity of the cord, inproves its rigidity and

prEQ@Hils t he coffttef r smpbeayi ng.s [ @%8Hdednkiimy rmdye membrane
equal 1.y wel | _be perfqrne caati.ng th nuf act ur ed
SHAE]) R AetNTRL RCOUINL e, IVESRLNES a1t of
- hatslephmgl a2 Sédppdit 5 tRYrdeiad ki¥puiabbe si®gitAne $rovided.
epoxy) or_a resin with a hardening accelerator (e.g.

t W3l€ chRporRne epbrfascepdigimet Ran iteésivh SFrhcture through
h I<Ng :accel er . The coating on the cord is
t%g?ggpggP§3ﬁ$§Vé§&¥%ﬁﬁﬁrden or cure (e.g. by passing

t hed@Btld under ndat hta Whe | aplractElrd stegisn dExatles membrane
parts of touching or,engaging thread (e.g. |oops) . By .
sc?"ﬂ%‘?tr?d?c_epa&{]@%f' the né’frigelfﬁﬁ‘@l]i)cleart'tao %&‘é@ea gf ficiently
Cal APLpsH Fid ACEOREE AL F €1 40 SACRNAL RRILANYSIOLE. B Sincrease
a resul't a nonconpressible porous tubul"ar support is

ottt ndobe Riiaasityl. difte IRobdowiar deedght obfatkei polymer is
monofd | nt cord respectively hefore and after the

R R, T SRR e iR 88 ris? R Eed BpLymer of
t haudffiiglifeditl A chafiganBythenseen opeiohagduke tie ymer may
openness of the structure of the cord in figure 11 is

oM S -diiretode. ipgasapeTRE chagd cafapdErna§hr-esi n

may be coated after the step of manufacturing the

cord, and prior to the step of coating/inpregnating

t Ressurig bionh ofe ab Preé edopd. Enbodipestepfetthe Invention

di nent _.th d_i factured d.on,
Rt 118t oI AT ARRRPAE GPFAGFaG: RRAp afie Drocess
t hovgtbr ane , thewsor dfi exdmIend £ namd heo8PER! cord may be

coated with resin and the resin is hardened or cured

b &Eevd i@ rede Piof ac dachige Heldor dndiivhdredbreams mopeof the
L l.d N & owi n he tubul ar_spppart, i
ir?%%e%éﬁést'edﬁ \A%‘?]lﬁé ne\ynb]?%égegg%%é.s 'Ithheer ef %?5% t#gllstljpggrtc’f the
| &rpassed t heohghea coaticgdeevige ofoddia | Byentundmterrupted
ngp red to prior_art coating devices, the coating. ,
dBFOGEGE HheFRhvERt Foinal PERSSES /f @ |SPhH gttt Bitpment is
SUPAQ! brdubly EPERIARG.UORE RAGkORGPEALA Aol UBMLiBH is fixed.
menbrane wth cohtrolled I nner ang outer dianeters .

[ eobahariquree B shavs least ef2ra edumbdodofreaki2D0geboves are
th%,co%;ing evice of the inven%ion. The éﬂating
d&Vi e “Eonpr re68 adEB8Y Fng*hESRT5102 CBEEPNG hédd 2THey are

C oRRfiia3es il ekm2Ey sakeh o | etn@l2aforsva @l | OM&ures that
cord 201 and a feed 215 for the nenbrane dope. Holl ow

cHOF FL it e dHRT nOUEPy oo vt | HgveiAReoPely, but the

L5 t h §HH? rt. o bul. gr
%ﬁéﬁ’éw% t a?ﬁgf.ﬁ n‘?]g{:fal&l%feor (ieetsho I %\?vb%o?&itehenrl%tlon' A
| $ipedvittedad tfebheec21@ frerceguicdi nthd hehwerd 0 passes it to
th%?u h tge coating device. Tube 216 may be of

EndFCEaFor coni cal shape (i.e. the interna
difamelogr decreasidq@red bheagar o aRfRG it 8ld Mdedle 11 in
In a preferred enbodi ment, tube 216 extends into the
cPabitAdeheZe 2T inghdiebfiigwbe 226 ithepmwaddeds waxtd provided
perfarati . for passi h . The .
PHcH on BrovEel P2 Bl 16 FEEREAOE TOBR. difagee snco
start cap and tFolilopeegrrdt eratd ccomaretd ved ihdvépthbeneedles
cord with dope. The




menbr ane dope, which is a liquid polyneric solution,
is fed by a netering punp to feed point 215 and fills

wo b@7ao@tv:i ng head 210 . The nenbrane dope pasSBSI/EP2007/053482
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t hrough the perforations 217 of tube 216 and

i npregnates the cord. The innett | unen of the cord 201

gets conpletely filled with nenbrane dope. The tube
Ziz@rrtaycaérlgr duplidptvndi. sThrc peegder @am ef hpbhe B8dt [for engaging

212 of oat ng_head. .Th d ' r .
i FA%h 5? hhg Ee@eﬁlgfggheaﬁgﬁe F%?%t%ﬁgg%h%de%'hlnge
CoaL.i r’!lgléj%é%ﬂefsj eved Adbuhbe@t 13td) heald0QP/]wiienCRook 21 and

the cord 201, after exiting tube 216, arrives_at the
oGﬂEEt2?128§ﬂn@ba©uﬁ@a€®%rcéTQOOfuﬁFt%ﬁéodﬁieﬂlptﬁe3 becomes
i I t rn IS evegpt ual 3

morsine “BRE LaBoREE A r SRGRLER0 BRe 905 by raghTe 2
afreprdfdete s2 bh amdfaldadt wvigwbalt 248e. n@erdﬂ.rese Ri4mounted on
determines the eventual outer dianeter of the

&6 ackit B 2 UbufgAcdrenbf Afe RS ti A§SpoAPs13 @ waving

d%??’d@ﬁ%rﬁh%o%‘i%ﬂ uadnd npesqdbameberc el tdwe: tybukagures 3a
rane 203 . [0058] The inner dianeter of the

rmmmﬂaﬁ@ aseampusngdupwdndaAr@ﬁ@@@dtgorhaMﬁkghetare moving

d I []ed
% Stg‘ﬁ% §§l§ r%%ﬁ%t gut%lng"e @c%lgetstenlré/n\@g' §2E§8 eye 33 of

C%fﬂé ré@::.b:@h 23 ikskhaeated.i whiche theneeelueed sofint Hes upmost
cord. Hence, the outer dianeter of casting bob 213

COREIGIION Y] Ot sTIORES| ifer dilRneRer 16t FhEUAEREr eovVe the
. S g y c Y, a Kk
 SEATSR U0 PR aSmiehh hBRGACO DR DibefleR hook 21
d@mqekﬁﬁaﬁmtbeUhaﬂwungﬂnﬂxhxﬂa&e@t poipt ag2. The stitch eye
neti cal | The outer di er of the ne n
SHRE A3, Dot Beng SeEraobE Fo a0, Boriagn B Pl G4 3b. As
Hq&gﬁ 23 hecdi-areleia9hsobirbugg 2i4geontbrolis oadindstile stitch
the outer dianeter of the nenbrane. The casting bob
Zl?afeaneln@h@n@hlﬁlscehm]ﬂ Aay ‘mt]rira)th%tvblég%ﬁlsﬁ%é‘@@di to pass
h referenc a ot r | ct.i. of
Sttr rough t% f%tg.?:c?l % Ea %ESIt %o%e % tt é %art?e céthotses the
lmld‘dwme t&kreb%@r@@&htﬂ@gd&;%lecaﬁ@ﬁnalt&mﬁ&df cltro escape. At
obtalnlng a tubular polyneric, nenbrac%hmnth s

wites RerPiSors t SRWIEPRE r BRFSBEET DI &9%ner! aﬁaﬂoﬁt erlgages the

d't@'{@a‘?’ S anhOQ.%g]WJ.II'ie 1698 n2Qhemy Rihels RecRuldsedne upward
t hrough 't he coating device, as is conmpn practice in

t heovmmicort astaros. |tInTaytbe'@@B@E@ HWWWﬁmﬁmu:hetb@atmﬁgdle is

T B HAT I PHOABUS AR TCRE Pt BqRaLEd FRPRY ST In turn

ttzd.i&rﬁa £GeheR@tiRShaRGel, S THAk WRWNG LAk c willln tdt@ate 1lip
enbodi nent of figure 13, cord 201 is pushed through

cOR | foraEde DPDETehY neRes v oW nglwhédids P, process is
the%e 3 2% IR %% Br %\érvd%%rfrchh &'h%a\@mf%%h%ngi@geeﬂﬁlres that

openi ngs o the cord and "hénce push thec
tfﬁhﬁﬂﬁhdﬂﬂESCQQMIh@oﬁeimc&h%O@hI@kEE|S 202 may al so be

e r ubber e erting a high friction_ force on_the
ESiQP%Qh f eedi ng Fh€Q§%%th 954 0°be et® ?ﬂgFl?ﬁeprOduCt
abid ity teopysheg ﬁoeead bler ough §her£opf i nendevi gdresa, as
made possible by the gui dance provided by tube 216.

Tmmm@ﬁewmmmqwﬁgf thie BbFare0d- f Fohst Meaps ¢hat the
f .t. t t t| d f
o {he He 't Coa“reaﬁ 2 8O Qhne BHd TR @ Ehnce 41

evi cé i e preferably i
raﬁgﬁvdmt\menehbamé evattdohmiofutthe gpd06Q] 1ine 40 (points
According to a preferred enbodi nent, either one or . .
bét Rhd CRs LAY B0l ) and 1ORE SR & B RS LRSS Fgits knit, is

teﬁde%?é LR d@sPeqtjevelph ddie ijnerAnd HR HAMREY Qpeed of



tubul ar support (the cord) . Hence, a nenbrane may be
obt ai ned having either one or both inner and outer

walc@Tei@rs equal to respectively the inner andPOLYER2007/053482
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di aneter of its support. Such a nenbrane still has its
support fully inpregnated\Mtt?%mnmwane dope, i.e. the

menbr ane dope is present both at the inside wall and
aevbkeatinhgi deheal lcoofd t Hersupporad [DD61]tMt erechprocating

nbrane i npregnated cord exits the coating.deyvice
TEIRLS PRl P E0T S HER G COM MO e s
23Qrden piah thsuresbrane dapeecaaad atestt gthoicbure - the

porous, solid nmenbrane substance. Precipitation bath

220 1reyeconpri decatedagurabriganaeht frer eRERnBRBEENe
d9BBeor COA0ULBLLOD, thE Dagh WA COMPri8e s8R a  cord
sol'vent of the nenbrane ddpe pol yner (s), of a m xture
ofnadusalcrentdandiiahnor: salorent 11 akkentrentineessd f or whereby the
step may be perf.orned according,to net hods knowg LN £

t RE&Ctes [ldseA1oMEe FrefBrane ddpe uded FRPH Fschbhgm Higure
Sgl utd { L C U I N LARE 96 APLBBOYBAS + Ahi 080+E and the
sol'vent” for the polyner (s) being used, and a
hydnephidienetemrpdend. mPref erred vi scosity of the

sql uti.gn ranges,_bet ween 0O d 0 : -
THO8E  anges “ar BN pare (RLATGRer DL EHEnbhCrfpRRoy coxd is

Pic®le rfihed T WitsROSiunbedf dhensoPteSohséd oantBYhe diameter
beadapted in function of the type of tubular support

(sifzehst lopeihi s, hermhof Thanedi sheetererts ) detegmined by
ort %r é?a@é{é’:\.‘v aar{cﬁl huh@%egﬂgﬁ% on, meP@) C.foj. Wo'hlafilaments
nmenbr ane dope  at e suggested feed rates, it is
pefierpahisedt hat the throughopeni ngs of the cord are

larger .than 0.1 mmin size. The polyner_( be_on
orl%®53d of the HBPFBwi ﬁ{j.o F5i %I%er%?ﬂ%@&?é“{%\é%)m?y Be used
PRI NI 1PERVLERY danenePVR) £+ ipgl ﬁ%@b@@@neln_ the latter case,
pol yacrylonitrile, polyvinylalcohol , polyvinylacetate
afdieposywe npkohEaetdeinTheesBinante ny beplied as described
N- et hyl pyrr.oli done (N : p [ ;
cgﬁ%éﬁ%Fg%igﬁrog Fh§&§gﬁérgﬁgggéggkggfu?k%%gésCase’ with the
prefisr e fredehcy thaghetwo The pricaed mdwdf Oradmatth RBeads are
hence may conprise a m xture of water %gs non- sol vent

ofusere 3hE LASICPREr §)THAGAREPUSLI06T] tPR SAMGpETSMAS - A cord
sybsequenty, SEEB Hodds 10Rhed Ohrddies | RYGBL Ly L8fployed is
menbrane Is cut into tubes of desired length. This nmay
behoenf drméd gafreer S8passi Ag Flremmériguame 9t Atodgh apperent that
precipitation bath. Alternatively, the.cutting ste .
naﬁ}}%qaﬁﬁflls]/eﬁel a%e g8 ¥or r]rbg(fcﬁh%éloe Pﬁégrre%}%nec? d. It 1is
| MRYoxRG it ddierPAECER tabicor add 2RPeads 8BOWLE Ncompose a
figure 13. Therefore, in the precipitation bath 220, |
umbdrniddlrnens babrepdgui ®Utev@emadfo §PPIESTCene MApRE 1 lament
kni.ves 23 i d t t T

TSR o Bt LT ook fe oge AR R At 1A one ana
Pregfeereatey sttiwahkni ves are used in order to avoid

di spl acenent of _the nenbrane. Onge the nenbragei 203t h a
ar Qﬁﬁ]to_sizeFOFhBﬁoﬁ?E BBFr§§P8Q'wFPﬁiWOPﬁ 1L-amen rea
prc%‘&Le@ taldPns bat Bndd0rapdikhne oRe, i 8s akhevwgdi1ke vertically
further coagulate . The menbranes may b e cut in _

| emyteh prcewedindg nich ses tept e fée, thoeedl hgghseglentiey tension

t nmenmbr.ane nmay be washe t.o n

DR AETNENS TBY IS BRRE Uta LagRl Lontainer on cop of
[ GRS Imddh iRy, ofeser@iplee inf @r pawiitivenErcdne wift the thread.
asymmetric pore sjze distribution having a dens

st ut@ 8n RFEIIHNdePTSRUFF1BBr &529° aYﬁ]alFEsgLet?éar?seto the
St UGEL& ORI QLY de el ¥r0fle fRteS)  the menbrane

formation step nmay




be perforned in such a way that the internal |ayer of
the nmenbrane is formed by imersion precipitation in a

w@e@ciipiorat i on bath (water or other non- sol vePdBHEP{007/053482
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t he dope, or m xture of sol ventyzand non- solvent) ,
and the external |ayer of the menbrane may be for med

'by[§o§911tr0||eﬂéq\ﬁﬁ %}V@;P&ﬁ Cflﬂ%ﬁrkﬁégl %ap eLore the setout

imersion int prefera

tembelthEurcEmm thiei s angrebetpleee mmﬁﬁ)ogf the machine,
0069\% %S acturing nmethod of the invention

Pb St PPy SUPELRGr  SteR nf Giced temigdioar of  the
pobye®it ChEENBbARRS @t f&lRHiMe) Y st,a

hi gh t hr oughput . [0067l The | ﬁ{/e%(lti (?s%np?%\g:@ es Q ShSUre
r eflpAlor deek t lﬁbl@luéarpotgnérlbs mammMBcsledcanIhe order to

byt he t ho f t t d mh h h
pr cy(g@ Y, the ne o nveqrje#)()ln. an |c a;rge and

Foved mechani cal
nmmglamaélgﬁt té‘l@atﬂil@rs%ﬁld Twe aspact §ta‘j_%a's@p%1t9a"gnough to
in the nenbrane of the invention: a rlgld support
hi < Sredhatl @Al t s th &gt m-and a strong anchoring of the

”Efﬁtfz%ue subst apge 4,9 5tN & SYPPQY O)L@OE g?gltaw%@% an internal

regard to the first aspect, the ppor

r el Jefroe o dmbndramxpmlyn@rmm upnboane afh che i eMifhctured
is.a r]:fllow cord made of rmnofllamsnt thread. The cord

i SYHErEIRLFYOBr OCFr dRNE Jc]r%%%m'seéPPéMeS%ﬁof iRkiEtopy lene,
{frread Rasera hicilifeddh0itdl bond BRI o haRRN e d Y &G Tne
of equal dianeter. The cord is preferably of a

k A3t apded Sl@leodhét édhet ypeedbes mamdf acher eliame‘dmy of the

othar. ec e Wwhi ows far btalnlnga

sé%l es§{8r10 aéw Tor %al%teé g‘BoH“ \A?iﬁélt?s dif&de L/ external
deEsnaierc aPr € aowal. d’l&%arﬁlo‘[r&@@@& 6@0@1'1@:' rkgeé&’l@s in the
preferred enbodi nent, the cord is knit or crocheted

NhPRShdne: Re AoRENICamdAY F@Flééf@lfl@ﬂmblyo@@@ use of a
( SR @ASchhe he ni or h_en
with ot h%%rnl g?{%lgeglr ;Igl%ét]s@g& O}g gl)ésg ey;f%}a a% all the
fmaddeST o albpveurerdqvunesilmldanabnenply phewmod ghn waves.
| osi an regl st% ce resi sf?ance against _i/o TMP)
S FESES PapEPhgtreti SPantE VREdFS: éﬁc@eéyéieﬁ‘sﬁo@/ and 5000
Th@)n of the cord in sonme cases may not be sufficient.
The resistance agai nst coll apsing may be inproved by
efP8Yilng | ar geF didanereferoadf idnhmshimarireads dwiral thread
f ur;i c 070 An_al ternative solution
nﬁa ?Jgéputd% gﬁt\%glr d‘%gh%lﬁe%préesgﬁffgl nveRt orﬁ’]‘ é; functions
| kahadj atenknand/fabrdrgagi RY HiOPSof esPrind, Cﬁ@@v@ﬁting the
kni_t or, croc ted coro% or engaging parts o
t iPEgd fE&mg P& %v%ﬁlé@id)sprlpgnmqgn@mufan@tured in

| gapanee efs@gi Ngsdir&ead par téléTaléo*%;éhp%ﬁc% tlﬂ% knitting

therno- fixation, or by applying on e supp
fB§PCﬁ§ﬁdeRﬁﬁgrq€eng t@ UWapureabl @, othehepiwal spring 103 is

t that the |
2505l SRS 1 5 BEVERL IRt T ane 8L,

sﬁeedét tAs Enprevedar gl tiet chﬂ:_h%d | AR Qf.feﬂ@é)pf4 O4nd core
t hr ead garts may be perforned additionally to the use

of & g Ehl%n%@@nmmmn@ngm@amt@nzgwé the stitches.
c S 007
e éﬁﬂﬁ@ Sl O A ecitSé %g?%e * t UBU %r sb?)rﬁ%’f?r ofhan the

addi tional “inportant a
therpadserft itheenfabnitcs am@ anchetieferabliheameadreanelament

subst ance t ort ood anchorage of the
gh %‘ﬁe EuggFgﬁge 6’”‘( h%hecogamﬁaﬁrl?élpac‘?ﬁ ehafepyaas as the
threa_ds used for the fabric of the cord. Alternatively, the

spring thread can be made of metal.




provi di ng rough and open- structured support. [0072]

Firstly, the structure of the tubular support is
w@ooousa07pr ef erably shows a certain degree of pOLBPIVETE53482

and preferably conprises a high degree of tortuosity

of the nonofilanment thread. A ?6ugh support structure

allows for sufficient anchorage points for the

menbr ane substance, which contribute to the adhesion

st1engt.h of e nbrane.substance to the support and
i aé%%,]eest ﬁ’eﬁt %r@sr@ﬂ:en}e “$tSifce of the tubul ar
mergugrie. [ 0073FoSecarabyanthe (stirughyr e39f #ahe were prepared
t ubul ar support %cor d) of the invention is preferably
sHing ohln¢ yopenippbrbiBy asghesnsd skeket hppeghion. All four
openi ' Ss..t-he wal p ;

5 TR Rl S0 R et e e oI o s ament

| ML Idwe supfor tFouhenres, hbeedbesbrare substianae kaitting the
present within the structure of the supgort agd enbe

ds,
t HelStisPor PUPPTHES netBttantt siibstantd ey oPAL A48T EF 6N diameter
b&, RRSENt 1 §di>$pda:tttser(ﬁ‘d?r? ©f the euppelt @dicafidty) . pue
the 1 nner side ¢6f the tubular support. The support
canmprilsesfabrobhht cpenimgdbearhich aeedsesf waselepr constant,

| ar.ge. Furthernor wh t.ne openings (the pore in

10 AR, oubbt B BREERGe T (HHS PUSHPRD METH iy crhs, fgme (62
ofmt)he wAkkeaywaithabl ender HibheabhoriedXedd@l OFBRr increasing
hand, the openings in the support structure nmay not_be

t chlamatRs ofs the geeneafsiamees. apeliprbedsiPpedtt Qfp membrane

e R

| arigetiddaniss espugdgimg 0. dants andEnokéepr eoerceflillyament.  The

between 0.1 nm and /10 Most pr ef erabl the t hrough ,

15 | Jourfuey e S Ghe ey Pt \ﬁé%ﬁisoq?‘{wﬁ in the
5 #HRgd GdledDtRaiNiNng & .14 @infl, though open tubul ar
support may necessitate an appropriate choice of the '
si AO&A] nonof i | Fiment colifeadafor Inpregnppedt wheh dope 1in a
cauti.on shoul d be exerted. whe Loking .ar. f,i xatlng.
thcroeaatdlnp%r SVorc | ggpghdef Jt%gelg%lp%rgr#g elsglﬁés%r%‘&%ter of
nahenbit Béy 6rosecef vabhe .gpeamn ngsl{goteg) lakgkle than outer
fabric. [0075] Additionally, tubular |arge -dianeter

20 g ibpste e TSP R pRRYi Bel - WEEE ARG tht eRAdCAREdFLedol was
' Q%%ci I'l'fawhﬁg QY Rty 1} AR F Turd Sﬁ IR Qefmbranes were
coll apse resistance. This spiral threa uncti ons
widut i hkerprits asf al kinedenf aspai dgptpr efe2i mop theslow liquid
card fro l.eating., The sprin hread has preferably a
| g]reg"él a1 ltq:r?ézlt% é%d:thdf the fabric and is
prefey@bl y a nmonof idaimind hr eage sedcnieihid r ofakhe prepared,
same group of materials as the threads used for the

25 f abmiwosdd t bE  @or dvt Al pellpatheebylphbeespityme t Radadl AL00®),

can be nade of metal . The spring may belinked to the
t Ul WE% cEVE HEvyPReBREF fXIQ®) odndor’ Gptt cltPon Tofe gnembrane

fast - hardeni oating., [Q T Y

erfgoé)oede%asldnc%%%eo%troa%gl e[s l%@gfﬁc%%%r{%tio atth? hnéethOd of

i ngiglei ranshtim oWsigla amdldn efedinen twibllvartestipaidures 14 and

there is nenbrane substance provi ded. The nenfrane

subst BACE FBEneU&SHnitEHARCSt rARY LR e CERPS0FRC AARW i Fpmbrane
30 the; support . [0077] A's to the characteristics of the

menbr ane substance (dope) , it is preferable to have a
sut@d%ilent |y hi Ghepompmirag@scemanst | dgredtied haopanechanical
so_as. t,o increase the dg vi.scosity, The nol ecul ar

G G e iR (SR Dl (Pt | AR B giEo R

| Ny ) tndlaves BsPohydeag@inst a pressure originating from



sufficient mechanical strength. Optionally, the

pol ynmer may be cross -linked to increase mechani cal
waeteengiom Description of a Preferred Enbodi meptcT/@P200hes3482

I nvention Manufacturing of tubygkar support cord by a

knitting process [007 8 | By way of exan'pl e, a knit

hoI | ow cord may be_pmanufactured on chin

LIST %s%t {6PLdPPERe REBEPBES F‘?]@ r é“?tet?%ar}?eeseq’ﬁtsaChment

t %eb £2) Unird+ 180Rbathgokni Hlisky dreeBiBeanén (@odersupported
tan an uni nterrupted product in the knitting

prvmﬁss well daht i dmhilses flidvatentedlyaatiar arsimprE  was  tested

d head , iLeh_i
Y| IR SOIAL PRGNSR 12, VOLEDy! SRS 18 Lyddinea i

5 prgyigieth1dach groove accepts a needle 11. They are
actuated y a camsystem 13 . The cam system ensures
t hat not aII the needl es go up or down sinultaneously,

U]Eaﬁfg % W Gh et I?L gBE%QEsr €S£ M ESh A Ve e- | 1di stance
no I xed thread fence 14 recelves the thread
arwbsptaess@sarl tat aumberneef| eentir@dé®] Frgstesedaildml 2Zbfer to
re resent the needle 11 in profile. Referring to

19 ed}R) needl es are provided with a protrusion
2 Ve BnET) 3 | U sufphtal _eNgages iMaheniceiesisianaan 13

FJpI | ower | 24 enabl es cam 13 to—;%-g;z‘;e t S Bnembrane | Collapse
gee

ngedl esvertical |y (up/down) ne%@chﬁmJH?% 3Rk (21
fdpr engagi ng into the thread |gressuré

rotate afound a hinge 22. The dlles ar nte into
heEad 12 with hook 21 and lip 2§"a$acmq%8§1 rds. (bq
f nc¥P on| ofelded R5T.23brixep € c| ear” whien | boki g at?
fifgures ‘ba airsdde/@rwovE agtsifee 3a r epresient s an ynf ol ded
vifew#of | heravesdlr esoflabemr@ant ed >oh the knéttijng héad.
The needl es deserkkedess) Wavi n tion. The
ngeedkes {0 gdisy F‘Eefnﬁnoﬁ]bfnelftiogur _ nove ng
ugpvvar ds t PG Gecki) ki SrofylocGly B € noVji ng downwar ds.
irt

Fur mpr e&aud@uﬂ%'?m&@fﬁ‘a%%qovbs s the eye 33 of 44 he
sflitc |l i's 5 [ he needle is i its

upm)st pesitio Bb, . 1ip 23 | siftuat.ed
athov8*t h¢ SYA%ECh & f”amﬁtdi down h r d m)7t3|o of ?he
ngedl e, hook 2i™Md ﬁéeé‘&eé) |nto the virgin thread at

10point 32. The stitch eye takes Iip 23, as represented

n_position 4 of_fi b. 3.rot rds
5&@2#. nge 22,759 ¢ a‘é?{g tF‘Ie ¥h§% ot ﬁf& %naa@I mémbranes
ho@ff@ﬁ &&Qli@ﬁtVkéghgtéfié@aﬁgh@ngﬂs% bRUGH t(bere than 17
stitch eye. At the sane tine, lip 23 closes the hook
21parherkby %ﬁ@%rﬁiif]@elfwﬁw e MR din orestaprucatagainst
t he needle on k S a
| G-ERFLE 508" HOFLAL T Pl R SHELL£R0°085 arency
15th@etl@<\z‘ﬁéd reveneitig Stiafdns. 1l nbiats ap\ﬂ/ardhaovmambrane easily
the needl e_is surrounded bg this new irl%?n pi ece of

t NPRhPRAFESFRTEIRA FEPHE2aPAEW &6 I0TIf PRy Pack-
St%agﬁalS%@ ?ﬁéﬁ)ﬁréﬂe at eM!eanrgﬁegomv‘@bd%zlt hel®RbY¥vith a braided
openi ng 1, and the process Is repeated to nmake a
nammsdafii:hmeﬂ'hr sagpbetncedd spsurdstadiat frba neleell eypport at
can,hook in the thread,. [0080] .The characterlstlc f
t higt resuﬁ"f‘?rhgnﬁrodﬁg FRSHT o Y thios & B 4 Spi rIgl | g also
20knbbsthiread rxam r eppesent ednseheadingaldpr bpohbgilendnt with
. This nmeans that the stitches |ie along a spiral |ine
40laTger diERRte ™ 19BEL RB ek ¥he PERLFLBIr IR FON TEFULEed in
th 4 a and b on figure 4 ) ,
al %ﬁ%ﬂéﬁ ﬁii%gseo? éelgfeqaslfe knit, is the pitch. The
pitch is determ ned by t he speed of evacuat | ng the cord
fromhead 12, the reciprocating frequency of the
needl es, and the size of the needles. A



| arge pitch results in a nore open knit structure -
the stitches are |ocated further apart from each

wobdenicofD081] Figures 5, 6 and 7 represent aPCDEP2007/053482

10

15

manufactured with a nonofilanent thread, whereby the
stitches lie along a spiral |i4fe. As apparent from

figure 7 , eight needl es have been used to knit this
cdodoand t he i nher forangter megbSamm #D0B2EhThelnketer thread,

di apeter or the knit hollow cqrd is .determ ned by the.,
GABOF Ot HRE 0 IR ha i et o BTeq ng- 2 Bianeter
kKehi-bhAo Hagads fbenesiesl dragekebnics drfigivEIRet byot hembrane
di anet er and nunber (one or nore) of nonofil anents

b#Bngitdedin]oves] Hehcen St ekptdnamtof {PRhehigked prior
Si .aneou Lt kaj £t p L0447
(Re PEriEfies cOHLIART o ndniflal B (PhbEbPEANEAERTsan Aniticy
appgl ced asmbdeseesbed beeeahowatfon.the single
monofilament thread case, with the onlg?differen§€%
bresent

tHEP%%do or nor EPFonBEPERERE t REAIHE ubed d

%hb‘éﬁ%qmﬁ' mul.baneous] 1 d he foure ngedhes i A eQEdohoOr  (vp) ,
Ich two nmonofil anent threads have been enployed is

showraifiltirgties §UaNd andiidmrfatgiore OVFX, | severse osmosis

apparent that six needl es ve been used tQ knit thi

CORR T ohE SRR TR o 1t SO TIRRA e SO TR By (D)
NQLpeRRP @eemaildn fivmmedetesecht 81 (BRI NSuch membranes
separat e nonofilament threads . They are knit and thus

béind tdgdtharniiaie ghdithe dafe &ft i$REEOTDOGYPCEYPing but
p en . ratian, the nonofilament thread cones from a
f%%%ggl%gggﬁn%gmhich is installed vertically on a

pr e- unwirbdengloystrnerihe hbmbadnbhabiboehetbdbed (HERBEON
free, which is _perfornmed by a tension controller on
top of SHRESKEER MBRSresulting in a positive feeding of
the thread. This is a prom nent production stage which
| eads to the formation of a cord free of defects
.[0085] An additional inportant aspect is the setout

of the cord. This takes place downstream of the

machi ne, preferably after any linking step. The
tension of the setout has to be neticul ously adjusted
in order to ensure that the tubular cord is not
conpressed. In order to produce a cord of
uninterrupted length, a large and |ightweight shuttle
shoul d be used, at |east big enough to take up 5000 to
10000 m. [0086] Circular knit support tubes wth an
internal dianmeter of mnimum1.0 nmup to 15 mm can be
manuf actured starting from one nonofil ament

(pol yester, polypropylene, etc.) with a dianmeter in
the range of 0.1 nmto 1.0 mm The nunber and size of
the needles and the dianeter of the knitting head are
adapted to the desired internal/external diameter of
the cord. The novenent of the needles in the knitting
machine is individually controlled by the use of a
round cam system The cam box ensures that not all the
needl es go up or down simnultaneously, but nobve in
waves. The speed of rotation can be varied in between
500 and 5000 rpm [0087] In a preferred enbodi nent, a
spiral thread may be inserted within the cord. This
thread functions within the knit fabric as a kind of
spring, preventing the cord frompleating. This spira
spring is manufactured in




advance and inserted in the cord during the knitting
process. Referring to figure 10, the spiral spring 103

WO 2007a00vHhr ough opening 102 to the core unit 1OCT/AP2007/053482
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bobbin 101 feeds the fibre 104 to be knit to thread
fence 14 and core unit 10. The?%pring does not engage
in any of the stitches. The spring thread has
preferably a | arger dianmeterCLAEMSt he thread of the

fabric and is preferabl nof LI anent, t hread, .

sel ected from tte s&ne "értgi?goofohat eHOQUE TG t pg  Teinforced
t i gads MsRA Viidir il éehdieine qbohe ehgbrising the steps of:

Al'ternatively, the spring thread can be made of netal

. Examphasaotutrithgl ar peahlanss @RS FEobuleenbsepesrt (201)
(#1, #2, #3, #_41 wer e &rﬁregared usi ng the manufacturing

met h68°8 FORAELiADRRE| bR C2#1 four tubul ar supports

are o f knj ol ter. (P no, ' hol | gw :

cor d.lmEléu?{l%{é%nﬁee ﬁ%s vt\:élrggéﬁ%ed él]’?g];%é%ﬂ {tin‘&bgft?heg polymeric
t ubukarustippor ts, bbtamnnht haviar yipgempaokid ammbilar support,
di aneter between the supports_(fromQ.2 to, 0,4 see .

t abl BRETrELY BHE tRP]tYH‘?J?Jé'ctS?%‘;Tl?IHelﬁyré?éﬂr %r?rgmthe outside
needLes YRS k&R HANSLAH . whBgeBY! €Endi aREEE OldméNe of the
support renmined the same (6.2 nim) , whereas the inner

di anetbnldecr eappdrtor atncieasktngrdiradeidy offiltlge with the
nonofi | ament . Ongt\{ t he support o f nenbrane #2

r ecePIed SR EpBRYFEREn coating, which was U- cured,

for Lipki henengag) e fof NEnBORRLILEMBREed tubular
The %H?%g%?&og?%i %3%{% C?Jhe four c%upport c%r dgﬁﬁad wonsa
si zesuppotrhe range between 0.2 and 0.6 mm [0089] The

cord was inpregnated with dope in a_coating device o f
tie RAVERELBE ThewsVden Hilamehfst pf othet ABPEGOPeted tubular

orifj mm (slightly larger than outer

di amgetﬁgipw%grgsléand e.g. for nmenbrane #3 a casting bob

was upfdrBaMgng e outigprdiggEiedy othbélQrmm sébport in  a
menbranes were cut in lengths o f 1 neter at a degth 0

f 2 Drefibétawirnghnbh| B9ePrBRint AerPEBEPHFEGL PERPYANE

bath. [0090] A genbkrape Q4 Wase pr iRd1, wherei
composed of 2 0% 30 08 JEURSr o0l Prons T yoe Padey L wherein
AKMK r3tep 4D afijnPvEngt yhe BASErKddgmefeandonr@Pritsis passing

| Sf MP., The nenbrane _daope was coated ontao the su rt
add¥t d“'r“i‘%rﬁ%ﬁltﬁé? To FUHHTE 9 c?n.ca&%idfﬂp Rpnd the

e 4N YBS ARG SF indT| OHE eSuldrandaharehowohbe igdlsepassing the
surface and a cross -section o f nenbrane #3. [0091]
Thisnpreganairst e arestuap sy thdevei il axdsiistGnce

agai nst expl osi gn ( a r : Lnsi . an

resi stance agai %’s’t 2’}6& e@éﬁégo%{:ﬁoﬁﬁl&% #?on?%élﬁ 1 or o
ouftsd €lei f cok hapsiee passifee tandngenbtape deéfeacheemniess porous
pressure) . For conparison, also a penbrane (#E]))pap , ,
sUpHIEEEE FHPROWE| dIPRIGHAS - FRYeHIBoPRBRLBESs oty & size
was, ednL 8 URROT fd QU i 16} re F24ER 1§ SHPPRHE

'S d"fei%i ggéﬁi %Sé%%%lg%. Table 1 ?prgxperi rrgnt al range
r dsattveseof Ongchamni eatl ridsi shancernespyeferablyuniger the range

nbranes (test results refer to liquid nedia) .
FS?@tZ’]’e@?o %é‘B’I‘@rﬁji% W% found that all menbranes

of fer excellent g esitglansec@gdi BeoR¥RhOSI N GHPT eone of the
than 17 bar) , but large differences are found in

30 r eretedtls agh RS pr ¥R Fish tHEe ottRie Ofpr i@itting  the

ar # dy, @ﬁ@e@ $§arting;Er oMde A in th
andnﬁée@ﬂrr%{%? aglelglélgg?l ysﬁ apse}c} st arltt?na from 2 bar, o ©
restgd¢ipmranien poeorl y backwashabl e nmenbrane. Menbr anes

#1 to #4 made with a braided




nmonof i | ament support did not detach fromthe support
at all, even not at their collapse pressure. It is

welzsw/iabwer ved fromtable 1 that using PET noneCir/ERperins3482
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with larger dianeter during the braiding process

resulted in higher coll apse pr2eassur es.[0093] As for

the menbrane #2 with linked thread, table 1 shows that

menbr ane #2 with.| i Thed@thddmadiondiey tlor camly hemea of the

mechani.cal resjstance equivalent_to menbrane #3 _with :

uRESHIESE NS, 3 T anet 8PSERrBad (Hot FRRSITBHER ( SEOP 18
fRRet0athl BOroatshgWingitBe (bopyoved kaekwashlar support

ability of the menbranes of the invention. [0094] The

b Pavsdsda s8aPdohg the cratprasEsVicavdrllon are
suitable for mgrof..jlt [ ( : ratjl ti
(UF) , nanof il fat?%%] E-n%%)h%'& r%@ée?ggy%én%gi satLlE‘%O)O‘P{elj of the
0@ ee@amat icdnifdsS) whewnhr artee dihsbifbativingMBrep comprises
vapour, perneation (VP) , pervaporation (PV) . _Such

PRAESt HG r S)éﬁél i EQPPEﬁlFLWthI o‘ff\l%?aieé”fqﬁr“s*} engage
| nelyding Bk, not limted to: - cross -flow external
menbrane bioreactors (MBRs) , - submerged MBRs . CLAI M5 .
1 . A method of 7pr ofbei mgthodeagorcdad sl @kaim 6, wherein
polymeric _menbrane (203), c rising,the ste of - -
rr%r]%fa 3P ngyaa{;%%‘%‘fré%s ff)aoﬁg%s q bgﬁkéer TepSert sy thread
f rompraneld karenb -Fhkaadng- shApr ggraki.ng the tubul ar
support with a gol ynmeric solution to_obtain an

i npregnat ed t ubB8F ar TBEpPEILOECIWARG NI ME BBl il 6 wherein
sql ut i LS d e | de, of .t

S bad oAl quslieel ol gepG g orons
| easipriadsi addat frid | shad shppbetpotitterac reshint isonj euring oxr

adjusting the |nner dianeter_of the inpregnated .
tg’é’tﬂ%mg'@pp%ﬂg, rﬁs&tﬂUS?Fﬁ??ﬁ@%ﬁut .":dg’&rfﬁ efhifs resin or
t e Jdpyiegnated byl @k thURPAkdeRd ny bEwRN Sragdkhe
| npregnat €d tubul ar support in a precipitation bath to
obtain a reinfoPeedThenmedied 2accqrdingt fed aeXordienget the
to.claiml , erein the of ' ' t he _i.nner
dipgr‘f:'ecteé{ryngorrpc\ﬁ%ggé’pasls%i]'lﬁg}lt% %e |cﬁ%?%%%%\iflg% tugﬁjllgrl} to  the
SupRAdgrRitamg aseapt i nghdobsead tde sirefeafimgl] ust ipag - formed
t he outer diameter conprises_passi ng t he i npregnat ed, ,
t SRHERL stpBedd fRteugHRan tHPPLACe. SEWPPOTHe kg hotitking said
AGEARAING QY RgMeheOkuBul a¥eLeRrtl.N the
na%ﬁﬂf%cturhltr%g st ep, teheusé:laa essf%o;rous t ubul ar
support conpri s&$.tfheugethogeniagsrdngngoa anyeone of the
| arger than or equal to 0.1 mm_ preferably in_the
- HHaB oS e LB TS m YIRF 4" mh MGPE. prOPEFSRRY 1 (P the
I A RELWE D 10:+3 MhaRd a5 vt ityThe Relhednge between 0.5
according to any one of the preceding clains,
cEHPpE SNy 5tWe Pat-&p of cutting the inpregnated tubul ar
support while it,is,i .sed -0 fyh ecl i '
bath.5 . The ne?‘%édAagggﬁgfgng(ztrbg)aﬁfycp%ngh]g#é%éeefng a hollow
preezeri (2 101 aiind, awhelgine rtike solutdgmat ithg stesrdes comprising
perfornmed in a coating device (200) and the tubél ar ,
s@pstating ﬁl?sélfiied(%}ﬁ)oud’l‘f‘?lf%l%o%? nﬁoﬁlEQ/’fl%ehF?_ ofcmpgLses a
- & Meihed 3669r dizng 1410 2NY29R8 @bt R@ePLRASHA ¢ solution
claims, wherein the manufacturing step conprises
and an outlet (212) and wherein the device comprises
guiding means (216) for guiding the cord into the coating
head, the guiding means provided at the cord inlet, and
wherein the outlet comprises an orifice (214) and a casting

bob (213), so that when the hollow cord passes through the



l'i nking parts of said nonofil anent thread whi ch engage
and/ or touch. 7 . The nethod according to claim6 ,

wob@raia7t he step of |inking parts of the nonobPdT/APB®NT/053482
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thread conprises therno- fixating said parts. 8 . The
met hod according to claim6 whtein the step of
l'inking parts of the nonofilanment thread conprises
caatviing ,t hehsuppst ingi boba resanrandedutiondger located inside
hardeni ng said resin,  preferabl -curing the resin
oFtﬁhFﬂE%?hgupﬁg Pgsﬁﬁem;FﬁﬁgwhﬁPgéning accel erator. 9

The nethod acggrding tevapy apecehihBetpreg@dimndl, wherein
clains, further conprising, prior to the inpregnating .
stsegd t guiding ofednserpMRgigepra- fhened23p) s alwherein said
t@&% d into the tubular support and |linking said
spital” thread to the tubular support . 10. The nethod
accoydi ng-dA @y are ehet NeoRy eGedidiy ahai NBxt¥hEeiihto the
in the inpregnating step the polyneric solution has a
vi scosatyng nhed@ athge between 0.5 Pa .s and 500 Pa .s
. 11. A device (200) for inpregnating a hollpw cord
(2015OWPThoge pmﬂ%@%%l%ﬂru TP, the RVFRE PepPTifng
a coating head ¢310}nhe WBQLEENaLBEra9aLI BE Be@dm 12, wherein
conprises a cord inlet (211) , an inlet (215) for the
pahengnibe sol wifi oyldmdrigadutirecofiie)]l sh@p®herein the
devi ce conprises, guidin ans _(216) .fo iding t -
cord into the cgﬁfi%gkﬁggggrtﬁgggﬁﬁ%%ﬁgkﬁgékgh%rgﬁ %g&Slng @
ato e sG0rthgpdire! andnd weehebhe! RebRthnel , Cofferiedes an
orifice (214) and a casting bob (213) , so that when
t ke tbél owdontapassesppdrivughia hed@awless he agubt | ppmprises
bob is agr?n ed tghbe éocated i nside the inner |unen

AW B9

of tH2"H > > The device according to claim
11 e ST . RS
RS A L R R R

and exéendsbunte t hmmeatt ngiseadmarddedconpii sehe membrane
perforations (217) in the coating head. 13. The device
accoPPRERE®S cFR¥ m 12, wherein the tube is of

cylipdrical . or conical _shape. t I ri
nenbEgﬁemggﬁﬁ?Pgi §%§t€ﬂgﬁ|gﬁ iﬁ%ﬁ%??ygﬁg a %%n%ggné%ner and

substasceuvaiergadl -oft hehé ububarn asuppappors sedl £55ls said
and conprises nono filanent thread , - the tubul ar
suppbR¥OEBAPPPRREEHr ough- openi ngs, - the tubul ar

support is en‘oeg@edm@ RS TR ENE SPE! aRERLRBAe- according

the nenbrane substance is present both at the I nner ‘
an t kéadut ek 4 walwhare irhe thebukthrosgppopenangsf i hhge a size

sai d t hrough- openin .. 15 . The tubul ar nmeric

it B, SRR BP0 Niher B CEREDLK Gyntne range
OpRARES, haVve @mSkael 1@ oef, t ReReOorRGdlarly OodtWdtn 0.2 mm
preferably in the range between O.f)nn1and 10 mMmm nore

pﬁﬁﬁ%ﬁhbmy between 0.2 mmand 5 mm 16. The tubul ar

Wherein parts of thieonoretert TR | palDEaggedccoraing

and/ wldiouada are 19, nkéed vy rotdaett snedns Hehaoridfd 1ament thread
that engage and/or touch are linked by other means than the
membrane substance and in addition to the wmembrane
substance.

17. The tubular reinforced membrane according

to claim 16, wherein said parts of the monofilament thread



menbr ane substance and in addition to the nenbrane
substance. 17. The tubul ar reinforced nenbrane
w@emongiony to claim 16, wherein said parts of PEEEP2007/053482

nonofi | ament t hr eadt hat engage gnd/or touch are |inked

by cured or hardened resin. The tubul ar polyneric

menbr ane according to cIain116 or 17, wherein said

t uthdtar esgpper anddopr itsex:H cops ofinikedofiyvt asenedt biredwrrdened

and gﬁ%acent and/ or engagi ng | oops are linked. 19. The
“reinforced nenbrane according to claim 18,

wherein said tuhg.arhsuppgidldrs Kolimeri€r aehbrate 2kcording
The tubul ar reinforced nenbrane according to any one ,
oftq helaiaj 48 P& 117 19/hSHRYei PRI BURBASKI PAREIPTL comprises
i sesel o]
5 tgé%ﬁ% 3£S%o ﬁggﬁgaégﬂggﬁm.F%dﬁgﬁgf Qé#é%%@%ygéﬁ or engaging

pmlg@&eiﬁ@etnrrﬂgec‘pol yet her et her ket one and
pol yphenyl enesul_f |dg 21. The tubul ar reinf

menbr ane accor ditfy £8€aiPHHE Toft S O QQ?%K?ccordlng

havi ng1an PUt gr di;REBL e el QN OULEhbpErdMeL 8N knit or
of the tubul ar support. 22. The tubul ar relnforced

mesr@mEtetcordi ng to any one of the clains 14 to 21,
havi ng an i nner

I apeter r aueter
10of the tubul ar gﬁp tu%gﬂafhgeigb é% relﬁkbrcedaccordlng

nmerdr aggy acenedi bg t anny dRen the ctal me9l4 twhe2bin said
conprising a spiral thread inside of the tubul ar
sUppBiLlanents pipEead higadedmoddded 19T t R ngipEnFonsisting

S%?§ta58§yester, polyamide, polyethylene, polypropylene,
polyetherketone, polyetheretherketone and
15 polyphenylenesulfide.

21. The tubular reinforced membrane according
to any one of the claims 14 to 20, having an outer diameter
equal to the outer diameter of the tubular support.

22. The tubular reinforced membrane according

20 to.any one of the claims 14 to 21, having an inner diameter
equal to the inner diameter of the tubular support.

23. The tubular reinforced membrane according
to any one of the claims 14 to 21, comprising a spiral
thread inside of the tubular support, the spiral thread

25 embedded in the membrane substance.




