EF~0 408 688 Bl Description FI'ELD OF | NVENTI ON 5 This invention rel at es®
to porous pol ymeric structures and g@oaopeseEsss for the manufacture of such.§
pofous structures. BACKGROUND ART 10 Por ous pol yol efi ne structures
having pores in the range of 0.01 to 10 [err] are commonly used for

m crofiltr®eswipdobuch nmenbrane structures nmay be prepared from
thernopl astic pol ymers using precipitation techniques and formed into
varigus sh#EbB OFWNYENTIQN) hol | ow fibres or flat sheets. The thernal
precipitation technique for menbrane formation conmmences with the formation
of a sol &t i onfhistinwention gl loaRAIuE PRYMGriFETIUGtiOR atslolo\Aeprecest fop theamasyfggterd of such

t enper at ur BOrOUSFIUAYPS 1t j on is then cool ed and, 15 at a specific tenperature
whi ch depends on t he golyner t he sol vent, the concentration of the pol ymer

deconposi t ignanof the pol ymer so utlon When t-he rate of cooling is finite,
the tenper at igradicalbcidRaton ARmoSaBIRy e saMe BEBHI Srodsss BIAAS BlibwedIby BREIES ot al
than in the raGe 2i.zbragrkaé 43.ecLRPATY.I THR. artidl BistinGuishds lbeiedhDipREAland binodal
deconposs t u&amﬁdsm‘bhefmlyyﬁwolus@i ution. For practical purposes, all

preci pi tati orwhsh dwesbim ot pblyrhe i £soheitadilywddas toobatdn Bbnitbig Islow irand, @ teniperature is
cat égory ofeashed, @bl whibb phasecepdratiom occlirs andBie liguid pahssee Sepatajee from [tiat solvent Jisyisrer
and sol ventalledbbineiatdecdnpositonaf te pelpter sbietion.phase separati.on results in fine
dropl ets of Y¥iendhetratbof ndoing is finita, thotemperatoe st phithyphase sabatatien odchre éscgehérally lower
dropl et g5 f theminttiheccapagf dinodahdecomnpasitien. kiisris called spinkdal decomperdiioe ofrtha polyasr sojufien.
pol ymer fr eeFespraqtieal pureesae ali pregiaitstiondiresgeses st i eagsqgpRliiiest sacen falt intg thesateanns
there is sefipnodab¢asorerosifion | ity of the polynmer in the sol vent and solvent in
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fesults which is in accordance with the teachings of the spi nodal _
deconposition technique.. As the anionic ;urfact ant solvent is a solid at
m tenperature, solvent renoval 55 is by renoval of the solid surfact ant
m the pores. US-A-4, 247,498 describes the use of the spi nodal _ E:
@leconposi tion techni que with slow cooling of the solution in relationto a
WI de range of pol yners and sol vents Accord| ng to US-A—4 247 498 the sI ow
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408 688 Bl As the solution is cooled,- more and nore solvent droplets
‘g formed. Their‘rate of coal escencgplmmmed by the rate of diffusion
of gsol vent through the liquid polynmer matrix. A longer tine at a hi gher

tefiperature allows a greater diffusion of the solvent. The slow cooling

50 af f ect sAt ke sohtian gt coolbd, ohore jagds mate splveitedrodialy arei formotie Thwis| reteeaf .codigeeence is
result is a oaemedabethe sate of diffusion plagolyent duough therflaeid Golwnergratik. Bylongpritimesat a higher
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pol ymer of ngfao QU tByiperdiire dhéry theNSoRimer AhdSsLrfBtaht ARamiaHng solabis] ,cofling the mixture to a
gt er - sol ubl ©mpenatere iwhiers tefpaymert a8 tsurtabtat fdr@IPE nBiniiigisdvdepdrate piuses) aridy disolving the
suf f act ant aguffactant phasel fiomstad pdm@y. cool ing the mixture to a tenperature where
e pol yner andccstdingac LSME3,378,508, thethydrndadivmiand) bhuefictant p@r raikas 3 lelpsaia tempalgtures at
' sol Vi ng twhichsher ﬁnamnals whawallyrsoinbié leeobfainl a/rrmplete}Qmiform distriodion 'pfrlge $ufactant in

t rrper at ur espolymerstyt MNQ-WIW'VM§W¢M4 hydepeasbane fara 3 hpmegrnagys anixtyye Gb! temperafure
campl et el y udeteined ki the higkaitof ejtherghe mplEngsReint akthe AHrfagtant of e Sefleging: femparpire of the
eci fi catd omvAPesCl oses that any water sol ubl e ani oni c surfact ants and :
i id, ther rmpp§'§ﬁ-358?f8 S“G@Ptsrﬁﬂ% Ieiegy fate) H°g ¥lene NGF-iopig gnd cationic s“'fa‘"
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wi g h pol yet hyhgnst R e e not m X WI th poI yet hyI ene. At hough the

factant cemfiod t0b hydwmhdsmsommmdm ot thid gurfacthre.r Withixt 2hcertaih hmropnummopmnc balance
wents. 4dComigeaneyhateiobridand thaehs myestidio i the BpSFSuERHnt than das be ufed tnfdrm pdweus
ceftai n cat i remizanasiorna pelynearic sol®@Bn.sur f act ant s can be used to form porous -
et eri als. For UéMTlﬂ4€5 digolesescrcraethod of makidg agglympric; Rasqup.dliowt ilteccemprsing the steps of:-
nony| phenoxy pab §e¢ iy oh heraopiasie Polyolsfif and %oivery e tefeerate and gL me syificientt
| gast some of ferigrpolymereand givestlp mytupiy9issd¥@n be used. An influencing factor
i si the pol€ari tb§/ "H?d”f"ﬁ% the Lpqtterhnixtugy inta A -SpBsiop g"’lﬁ’r?"ﬁ@?“aﬁt“@ﬂ? the, MY pgure into a

descri bed in r*‘@%t EﬁntothehgI hi |cI| Ianeofthe R
surfactant . T"f‘f’“ n E e P'gﬂé"ﬂ }'pet‘&v"‘B yge.
have found th the stiapad, mo "6 l_co E):sa erafh%s ai W "um
b ead T T o gw et e
P‘gbre corrprl S| ng

dlscloses % a po nerlc 3oro
thie steps of égbg,eﬁf ﬂe%g gf a therrmpl astlc poI yolefin and a
sof vent to a té gé q,;vgnﬁg,p chdcteRsedibp® sufficient for the polyner and

sof vent to.muty g Yeird! a0t mw&mdmefa to $0H4c8 AR SRpddIROBDING@R, M Xt ure into
anj ext r usigpn t@a,q, B 'a @6bii Q)ﬂmﬁdﬁ;beoawmﬂﬂanm xture into a hollow fibre,
)i introduci ng) aelécﬁfﬁfﬁﬁ'tﬁe%%dﬂe cdtionid 6k rioofic sltRcthrit Fding afhydrbghilisgyphilit buahdeaange
kt ure, d) caomkomoed he shaped nolten mixture in the extrusion head to a

=

;"c_e to forma bi-continuous matrix of the pol ymer and sol vent in 50
¥ ch the polyner and solvent formtwo ingerm ngled separate phases of
age interfacial surface area, and e) renoving the solvent fromthe



‘esent |nvent|on IS characterlsed by - f) introducing a coating fluid ﬁ
I mnd t he outier surface of the shagF ‘gﬂl % 4m xture, 55 (g) introducing

.a cooling fluid around the coating ui d, h) selecting as the solvent a
cati‘onic or non-ionic surfactant having a hydrophilic-lipophilic balance

_range of 4.0 {Q Bafphii-ipophfiE bBlartd FaifétGméRtionb Qbdvy GreOplaively Gow fop supiaitintsc- in other
bal ance valyas WRNLIOAGH:s ROy reib@iablé|and tot@ileyy hywephebic gler figpphilent Surfactdnts with
Ot h\/ WOT dShydfobticHibdphil baliiics vakiesC owdT @ars the tadidred atirge Mheveatob \gebdy a syighnoy o Hiec

| i pophidnhtrdn to éﬂﬁ whent taé tigpeid Gundhgdlraad Burfadtantd w:mdwherl tydrophilic dplense wallas vl
I ovver t hgn doh@ssonethe péiptlerr ange have too good a solvency for the nenbrane to
f or m when t heNeélfypaerosypolyeiiene glycasnihichi ark aisb aafled nevylphenbxygeldexyeipdenglthianely) are
bal ance val rag@semtad by fhe grapticatifosms® ve t he pol ymer. Nonyl phenoxypol yet hyl ene
gl ycols (which are also called nonylphenoxypoly)oxyethylene) ethanols) are
represented by the graphical formula 10
[err]. . #5 [err] The ee¢OQB4oamﬂEr of .the series, where n =
2, nonyphenoxyethoxyethanol N eferred surfactant of 20 the present
~invention and is the- nost. | NAt nmenmber of the series'in a mxture of
nonyl phenox- ypolyethylene_o of s that nmake up a commercially avail abl €
sol vent TERIC N2 (TERIC i s @i stered Trade Mark). (I)
Nonylpheﬁbxyethoxyethanol 'S represented by the graphical formula:- -25

‘Jerr] . [err] CoH39” (rr) 30 [err] Sol vents in
this series . represent a. di-stri-bution of nonylphenoxypolyethylene gl ycol s.

The nonyl phen Mo s :ﬁg:génd Ry &t J ﬁ&esgﬁlré/ gals n@m&ﬁrehd}&éthoﬂ)reltrﬁncﬁlsrﬁ‘ pfdiétie@ surfactant of

.represente ! U /hbed Whevalbht. nibBBY &7 the sbifds @ ACrhixtdie Sd MrokyiihbiaR-
Of the £ dl‘"g ot e Qﬁaﬁf ﬁraeh%u;i H'&?ﬂﬁércuﬂ&%ﬂl&ﬂé 89 oRUTHRIG\N2 GTEFIG Id @ Rbgtora

W0i | | n W%ﬁ&&&h&x?etﬂn&@s foprBschiBd By ihé brapificalfordnviad e d by the
suppller T e second nmenber of the:series can be used in the process of the

invention to provide a porous structure but as n increases above 2 the.
mat eri al.,oecones nore and nore pol.._egﬂ ot h oat produce 40 porous
structures when.used i'n the process of“the |nvent|on In the case of TERIC

N2, the preferred range -of 27 ~y:rqph|I|c | i pophilic balance is 5.6 to
@ used i s SYNPROLAM 35X2 which is. an anmine
9

5.8. Another sol vent which !
et hoxyl ate of the general a:- [err] [err] 50 _ (II)

ferr] whesre x + y = 2 to 507and Ris a mxture of [err] fatty raditals in
t he approxi mate r at iCgHalg~70: 30 about hal f.of which are |inear and the rest
nmost |y branched. speC|es 1n the case of SYNPRCLANISSXZ X +55 y = 2. Yet

anot her _sol vent which - be used { ;
(2|) ol teylsharm c &qgg:s 'smo?ec%%m 1° ’F%’e i%‘ @g ?&@ﬁgﬁ%ﬁ% %‘lﬂ&%ﬁﬁ
sol vent s %ha Aol

whi ch may b@“ﬁ@@ﬂ‘? ow fmm t & |nvent?§ﬁﬁﬂ%c ulnrgq:‘-o O
EP .0 -408 68% ‘%t"h I:e th% 'b %Eéd i Stheoﬁro&‘?é W th&ln?éﬁhorﬁb%&?@é aSpdfolls

as TERI C 1 7 tSHAEDERSrhEEE MU lahd tridle! pold landS wifl otigsioduce
'TERl C T2 b\‘.@s% lo¥ 8 inlérBER. I tﬁQWcaQDBﬁIERi(ﬁNZ \oRi peddrrell %nhg/
aci d¥° suc of ,&j@i b§gﬁbbgﬁﬂna§nooleate 5 (e) sorbitan

rmnOSt ear at e Another so|vent whuch may. be used is SYNPROLAM 35X2 which is an amine ethoxylate of the general
formula -

A "\ _(CHaCHO),H

(CH2CH0) JH

: where XxX+y=2 to 50 and R is a mixiure of Cis and Cis fatty radicals in the approximate ratlo of 70:30
o -about half of. Wthh are linear and the rest mostly branched species: In the case of SYNPROLAM 35X2, x+
" 55 'y = 2. Yet another solvent which may-be used is BR1J 92 which is a polyoxyethylene (2) oleyl alcohol. .

ISYNPROLAM and BRIJ are Registered Trade Marks.
* " Other solvents having a hydrophlllc-llpophllrc balance in the range of 4.0 to 6.0 which may be used in

carrymg out the process of the mventlon include:-




cetyl oleyl alcohol such as ATLAS G 70140 (g) ATMER 685 nonionic
tant (h) *POE (2) cetyl al cohol Ep)o dfetesg By Stearyl al cohol 10 )
'fatty. alcohols such as CI RRASOL EN-MB and Cl RRASOL EN- MP (k) PCE (2)
synhetlc pri-mary [err]al cohol such as RENEX 702 ATLAS, ATMER, Cl RRASCL and

=X ar e Regi d$)ethgkixylrteadderivativiok sf. celill-didyDaihol tstiuh ap TERICriFAZl pol yol efine is

/propyl ene, (oitchesiensatsk yidttedeneiedde veth ¢l otisucpod VERIC §2 ene may be used. 15
a_pr ef er r ed (@)selferufsifyihgddrivatieastiiomrjghtmviecyiay weight iy layidesucicasTBEREY 124 i S
formed as a hol(¢)ewbltéanimogodissteng a quadr upl e co-extrusion head having four
concentri cSpass(%lg efitapanongitearatexi al passageway receives a | unen formng
fluid, the next® bQE eely! @leplpican)auph gs AUAB S M340a honogenous mi xture of the
pol ymer and a d@ATMERER: nasignig 8Ktact® f or m t he nmenbrane, the next outwardly
congentri-c pasé’é{ °ﬁ‘&'§'°3“‘{53at| ng fluid and t he outernobst passageway has

a cold quench nch| f|UIdS do not contain
thef20 surflct Bsi on head by neans
of {ndividual . %S?% g@ F%%Dafe %ﬁefg nd| Vi gual |y heat ed
andjare transpo rac |

ext fusi on he pe}u p't e i 'sgﬁllf’r Y Eh LT °e Rk f?&oﬁg%‘ﬁ@ﬁﬁ'}ag\ﬁg .-
dop and cgating J.Lr&s&d%ﬁ, A?rtnqman ohGnd .Fbe férm?ernﬁ fo?m oo hskov,ﬁ ugin 2
monf t or ed T € g EdodaibR N RaSing 1y AALHKHE ba wsone -
i s phaped. Themfhdaiatnd hett Shiviara b ang&fdmdsrA hBm&dRRd W& e ﬁﬂa&t

uNdpr goes NonNsRéHith drh | thTbinEreie tHel el SLtvRRINS BonsShBRT fabdageia Pad Qrcaanﬁg ﬂuud and the
bi cpnti nuous diliridskpRdagbvly B8s & Biicguendhl k. The A Loating Bndduedchig tiiddldo W8t comain the
whi gh t he @olsya@tanpphase is solidified before aggregated separation into

di sginct phaseseah fimie ltrahspbiesf 18 ahedbxtrsin| Raé bRIminE aNintiadial PEamg. pubPs The four
hol f ow fi br e compinests erel isdwitnallyt Heeted Mbd ars itranspdied diong thigimallyeihgulafed rane deah Ratel PReL
is ho need f Othe axtsusi@Ohdad hisheenuniber ahtemipenatuter zoads TEha turex daigtmedirdrane dope andgpating duid
surfjactant saire/broaghf todhm saime tenmetatueio ai gipsely positored detipeaBireosone pisraithe polyrbdn ablutios
conpron t o #¥ermaking op iha dodecie shapéda fhepaugech Jiuid és. intirdyoed! intd doeling aéne evhere thealbpedimeargoes
not | di ssol ve nofreaylibliymiuidiliguiq, phage sapareiomin,form p bicentinuouzmelrin of dasge ieterfacipicurfach erea
pol ymer fr omd M@ IRpids i8digh H‘ErFB'rV@PFePhaSPH%sqhﬂlf‘ﬂgrpe{bt?rqsﬂfﬁ@atqdl SGPW“%WW@"%P@&QSM
from a w de oA ivtegfaciy s%‘é‘f?s“‘f‘*&r?é’é?“%%ﬁ as so bean oi.l and an inert gas such
as hitrogen. ThB‘es*IS‘PFE’f theee"ﬁfgséﬂﬂ ﬁ'@h@Bd?’F‘ﬁ‘ba’IS?rfEF’ lﬁé‘ﬂ(ﬁ?ﬁdrf@f any

flufds. Watlerf t ts

may} be used £ "ﬁﬁ% i r | v atl atdoesnot
quenchi ng f1 fi*a{d 1’@’5@“’“54‘.%1 m t"bét"‘?' f’c‘i"% b

(d) | bol eko ouj,elrt 2 E" £ jﬁgﬁ;ﬂg‘

oi | 145 (] ) rﬁ’és enéh@p ﬁlﬁ@ ep Edbs At :a
(m{al ycerol t at: Rdid dytﬁ@é(}éhch [Jlﬂg r| rryrl stl n J o] o a ?r
machssar oi | ;o1 | castor 0|I (t) orris root oil (u)

Saf | ower Ol | )peanut oll

. {c) teel ail -
1, 40 (d) boleko oil .
fv (o) oil of mustard
! () olive oil
{(g) seneca oil
(h) coconut oil’
45 . {i) coffee oil
(i) rapeseed oil
"~ (k) corn oil
0] cottonseed oil
{m) glycerol
:_ so  (n) glyceryl trioleate -
: (0) trimyristin
" (p) jojoba oil
(q) macassar oil
. {r) neem oi
55 (s) castor oil
(t) orris root oil
(u) safflower oil




EP 0 408 688 Bl (v) oleic, palnitic, stearic, arachidic, arachidonic, :
behenic, Ii gnoceri'c, linoleic, |ingg (f Bﬁﬁi di c, vaccenic acids and their :‘.;
gl ycerides, and m xed with the| r sodi um potassiumand calciumsalts (W |
di oct yl pht hal-ate and: ot her phthal ate esters of alcohols of six carbon atons §
or nore. ThewhesRgaRMES st dtcidio, ardchi@onic) Behemd ligibtdrie, IRGILIY,Rblerkd) Siaiid] fadsshiant
sol vent (i . eacidi@pdiheinglycetides]dnd mixdd @ith thékt Sodions] pdfsdium aria chitiemggige of
pol ypr opy! engy) dibdtgphtivaiafecind etloraphthaiate ustela oftalchimisiol EbARMBON3Ds EERLIBNOX i s a v
Regi st er ed TrEne drodvisgehdus wibitgé ohias theinepledtie wblgmbr andswfactant solvent (i.e. dope) may include. '
1, 3, 5, - t§ i Aeeitiydxidantdin Gt gases of Polyprapyiene rthe- pyeferyed-ati-bijdintox ETNHANDIC JA0)(BBHANSXdS a
Any hi nder &egigiérec dtadevMatkh whichs has| the: chemicak ragedidife-trivethivicR 4fetrier bdi-tert-butytddydioen
found t hat vberaxhhenzengstnydinderedphond! wiveivgissolssdn ERPRE oald Bguedm the
concentrat i orlt b bep foser thatdip tercashef e pelvinepylerslT ERIGON? Shiem. dhecomsapisstigh of 159
wei ght al t ROJVBH 1 the dﬂ?"e’!‘@f beottpm 437e &0 505 yeight oy weight allbrghibp Rreferay raRes i§1ep% to

Sol vent "¢i 4% eiott bywoiohle | the ran e of 10 to 1000 nPa.s and the quench
liquid visg Sojvent VP§"°"‘
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QR ErfssSbétdh Shape
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of locati OQ&h%lrQBQs Féife B 1550 btof BNRE SlahdEhdRY Slanddadry G

larger  gh "R cRiRr-foleMpriching uferseﬁs«:as@ﬁa Wididr s ok B8 offibdohl Be up RS SR M miRdr aBaCh
strand is &f @8 dnipkd) T dedséplion Mavedli A MRImRAtoR! sthbi@reS tha¥Nalsoabél vishifiseat &2 B Afroe
vary i n cr genginglirdunted lacs MRP@rividd fromlaBoRtinidis slctuted €l 1iptical, in the

| atter case t7ne holdy Gibre Mehbraid mhyiRave b lidcpsRrucing irbehidhithdr®is Sohé smt driaMatioh BCthe
axi s of thetanatd inpthe. axbh@irat@scofi Pbifibre $d #abwher afliThaaegdsaius tdwbatkt pro@dureras/
al so be 2w tpieniested] taclean thé filges, derminndmarsiahs ofdbmiedtidea drerehsd ot avd@pé wlpging aoyn a
bi cont i nuomstegsl fodgeduin the infénsticdsdab bevashyi disi@iger ity intastioss gre lobay genarallynadaly elongated
structure Bhapqvaidcwhen Hfwr gasdoys blowhacisisiaglied dirs iptatstices disto from e axialiasiengatich shapre
axi al di r elnto 2eenerllyrsqearg shepectosplargh the mipimum dimensianrrh the dnjeretisers Tha anspaue Riowback
procedur e Wi alsgstratayihadipeerie ineroasg the|mirimurn Higonsiqpob®e inteesieasi n di nensions of the
i nt er st i¢es Mo daa thgdnvartier Age b%tf"P@WPﬁﬁ' 'étﬁ?’% it intp Bepglcal qftact; mlgrence will
intersti ce§°"t'2?'B%’°é‘h’§? 'B'Pa:‘,’Y' évd"gs nt erst | ces are of a generally

| | | tfled '%ﬁa
?)r(llt 2r stll gegn te or'f 2 a °n'8'°’0 F%h'r 'ﬁ gt vssf'[ﬁ o ;f %% ptg{gﬁqugprgqnq aterial
]a?%ﬂ m ene als%d g%‘g e‘%?? stem s?\owmg
i&g il

squar e shape Ft 0 erﬂr er ture com

grseous oo Rk th fouel 1% et

| tt f -
nore readi E‘gm HBE?@* b qgtah,ap p“;':ﬁ,r agt 5&3@ toS %E&Ereseﬁt@f%&&p%% dﬂs‘%"’ =
be made t Os&.kﬁn 8500 the SRy érﬂ%o QU gaﬁratid?l WwGhb fine region abbvd lile PE1BAHdS ok am

foria geaefetlot 6 GiaBra YOVBH the> B BE GHwardihy SdofVak lu?an& clivdl 11 do thatl & Rt GbHEETAd dagram
M crogr aphhbové fies e aN13 rdpRiter® cohdins thitlissulin@omblet BRULBO6IAESpolyRlel/ iR el sBivent.
mat eri al  pr odmes duly 18is 3R LpasdyacR @K dashgd fire 12t RPresMBithe divisintbie®Ben IBDid-liquid
Fig. 1 is aontegilieiidiphise semarapansdbbiedine thand diquid-igid @0uilfbéiim phage sephratidn eidw line 12.
- pol yner/ SoLiverd is showh eashedimeause) thb iaciudl Wedtiorgef it lisenid irglistirict- | | qui d phase
separ at i«on. The regios tetweem theegasksidingss12cod tresolid ipa 1bfs & inelastablet regien abavegwhich ther om . -
no pol ymer campobdnts rhusf form oneciihiaseprnti pelew whith thy compioggnts, mushiormp digtinpidiquid peaseseTent s -
tenper at ur egioT detwprn the hivieondst deshelotdine B and sqiif dies 10is Wie mikcikifty pres Topelid dee . a
~straight ofsplegents rhagyl esperation e the temreralyre i owarec isfinitely piowiy é“ds@P desheh inhRe
the |ine arfresestsi Rhase; sgearaiior wheg the PHpprafe ipwernd infipitely rapfdle Begaypq)ihe aupistringhe
10 ext eff@ls PioePse HE'“&O""“I"@'F S & fon-qquilityium rocRsSo {f dRsSph O GP °6'f ¥ Wdf’ by genc !
line or cumgﬁ%’ ‘ét’f"e ?°f'd ! )n'%m efﬂs‘a?'ﬁéeg T‘& Pea

i fred sofpg 'Qif?d
tlﬁergglr\%ﬁfp'" (f@?’e%'\%d %}g intg °u'§\l7\/3' l re '8'?1\?" r;)? éh %s@% S in

repr esengs‘"t‘ P°'¥m°'
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re e sk a o fmt:f ; d oo RRES Fructuro s
par at i®on,, r%s u&ur} tndpc,@%t fiigds x%?ﬁ@%;ﬂ;%? |

p dallch

bel ow I'i neg rdntlar ﬂ&l§€o né'il%l r% rbUs

line is-in l%t JaSolis batkwash. Ou;r r%ch?géeQ @or@ﬁ&ﬁéﬁ@fﬁe Tnﬁtﬁ of RS Bl ih@%ﬁorﬂa?arﬁ%gm&daﬁ
solid line 1T 1s a netastabl e regi on above which the corrponents must form

one .phase and bel ow which the conponents nust formdistinct Iiquid phases. 3
The regi on between the horizontal dash- ot line 13 and solid line 11 is the't
mscibility: gap. The solid line 11 represents phase separation when the
tenperature is lowered infinitely slowy, and the dashed |ine 12 repr esent s
phase separatlon mhen the tenperature IS Iomered |nf|n|tely rapldly
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d A granular structure generally occurs frompositions to the | ef t

of the apex of- thé binodal and spinodagpgypy s gff 9ranul ar structure is in
*Fiew of little comrercial value for mcroporous nenbranes using gaseous -

vash. Qur process uses conditions to the right of the apex of the

al and spueth@ichGresult irEPiaCey4di 8ot SBdur Giaw \aes mvhibrare precddtbyi tierral lpfecipigation that
strugture. |n hasia lavdyestucduny mos hide doen rade dyl spébdd viedolmpasitieh. preci pitati on t hat
has\a/ | acey st r uGg.u? echemsticallyasspredpetena thesalinipnsignl piottmicrebrapb righes i of iaoprefeiredg pordlis
schepat i cal | y nolyperissmaterial preparadeascaidingetosthe mathododf dheopressnbigveatisn. Thekdarketsid ragions 14
preferred por dersespu| splice pplymarigtreaterial atphe surfeeq] ohthe dmedendhe dnediegionst thotspissent lnalid
present i nventrobmericTmatersh skabiive Belows e dace Af the imaggs. Je votteloregiensptfl (pREEYNt polymer
material at tthedgeswplhalowghe surfeceiofilg naoerbe blpmdepiang (PRt YIS alyeolsF B36HES- solid

polyjreric material slightly belowthe surface of the image. The dotted
regilons 16 reﬂmﬂ@&mwthe surface of the |mage

The bl ank r¥@ t ot t
RS VO THelrartcs Wi e P ARt ehce 50 1 ORI o oy fplof TP iameraaes-

to tihe pr OdUCtéXRDIPB‘_I1 porous hol | ow fibre nmenbr anes EXAMPLE 1 15 A dope
was ff or med by -+t and t hen heating 2600 gram of poI ypropyl ene pellets, -

7300 gram 01]c TEF))& Go 2wa§r¥grm%9 % gt{ é?ltj tﬂeaﬁmrafzw r% pa]l_g{g 7300 gram of
tenger at ur e OfrehanAlR e dealllo b ¥l W it Boove
vacyum to ensybhe Rﬂﬁ&gnt&d& deheacmr?ftt&’&ﬁurp%@mt HRERN6kRe hhtigertbBne TM@éope was
therj extruded yeh Giiaén thidGghAdlaatiCpags a8 & AbMpeddurdloriz20Ter at ure. of 220

Ni t rjogen was Usegraysn Walused! B#e fuReATioting fuit dhd 3byBbednuil 36 818 cBitih ﬁﬁd&rh%u&@ﬁﬁdﬂlﬂi
fluild and cldenadiuse fow vtdlwas2RemIhig, tikopger guip flo ke NBLSmIZinathé toalingEoumip T1BW rate 5.0
punp flow rat @m¥mm ahé e huenthgunpadw ratdwqsumsd dram.rate 5.0 [err] and the
quenfth punp f | oviheadreularigysot irebfibrg eriar Jto Shvaction bt thb ablvdny wad 98% @nd thlsrbeeajo ekterisioh vas
extrijacti on of 174%e Aterd exeattingtiessodaito tenmhysidabehbractaristias)of tha Sbrewereas 175% After
extrfacting the solvent, the physical characteristics of the fibre were:- 25

Lungn 2 34 [ Quter dianefqy 640 [err]
Crdularity Concentricity Bub plb%ﬁ rg;é,ﬁgte, Eﬁfﬁl?o@]a 30 :

% pqgres above 0.16 mcron- Q{Mq,g}{p,an pore size 0.20 [err]
Wat gr Perneability at 50 kPa Cofldnti@gr] M n/ mYigeld force

0.8 IN Break force Bubble Bbil 35 >170kPa Br eak
ext gnsion % > 150% Syiref péiés Poe®.18Miitda ( Nosiwal ) | [err] The
strycture of the fibre so forjmwavwpse g@neral |y | poegumdO The | acey

strgcture does not |end itsel{ Water eroattityse 5akPal | taQ crvimicles¢ri ption in
terrns used to describe prior aMeldfendr anes such p98dl |l s angd pores. In the
pridr art sych ‘as US-A-4,519]| ®o@kiogel | s rel ate |d0dpheres Pnd pores relate
to dylinders. In sone respect $ Braghexignsion s of t he| P& strugture wher e one
cavifty intersects anot her may (Surfase pere widisfromingl) o "‘(!‘él | " -and t he act ual
intgrsection itself a "pore". Topologically, such "cells" of the |acey
structure rel at erhg(gt,@mea&%tﬁb@gbmv@ggen%m,h;acepores relate to circles
for Bd by 4f t Neteltacky biRkcGRCdobORot WAE il To b Ipracis qudlithtive dascliption @ sl used @ daéciibe
epar at ed ppdredriemeriitahet RachpRr @fis arel pdres. tnOthé Ipeor GaaNsuerc ks VG-AcA910,0Eb kdlls réidte to
vvel It as such 'spreressitd porek rélatelid sylipdetship some esppestsy the partsef fadacay staotuie whiaieine aavity
| ar g‘er cavi t i drer¢chiaranatiasr @y &8 @qtivalestao e el @td the actudl integrection itsdifer "pore™. Topdldgically,
The {l acey st r sethUcelisboidngpiaees strushresiplate de adiasentrheres laed sukly Ergres” reinle to circles formed by
typiical | acey theirinkrsegics wharpashinhe msiohart therediia reflage @Gﬁlﬂfﬂtﬁ@eﬁpf‘ef@eﬂ"ﬂ dhe pefes [selateviocthe
0.1 to 5 [err [compstiopmertiedes: subst anti al | C|rcul ar "pores"” of 0.1 to 0.5
[err] interconnehdyalgs syeh “pasesf and iselisr, the faney sructurpfigs = ‘iﬂ"é’@’c” apé%c%awwewa'm&s
cel lis to al vedd thete emenst ‘°8° Bgerembe ¢ °°"9\atTB? lapsyy SHUCP 19PF9iot HerBaceh Spueen

l
thatl the per"@%‘;;g,'aﬁl,c AR vt S8 TP Sfo oo .68 5 i rave

thir d of tHe F%t?tgs'aantla y cn'cu pores of um mterconnectmg the cells to each ather. The "pores” also'
connect the cells to alveoli of about 8 to 20 um.
Water Permeability tests showed that the permeability of a typical fibre from outside to lumen was one

. third of the permeability from lumen to outside.

‘understood that the invention is not limited thereto. Soybean oil with or without castor oil may be added to
the solution as co-solvent and SYNPROLAM 35X2 or BRI 92 may be used instead of TERIC N2. A solvent
may be added to the coatmg fluid.

55 Although the invention has been described in relation to a polypropylene/T!| ERIC N2 solutlon itistobe .



55 Although the invention has been described in relation to a

pol ypropyl ene/:TERFC N2 solution, it EPSO ,ﬂﬁd@gmnderst ood that the invention
issnot limted thereto. Soybean oil or without castor oil may be added
to the solution as co-sol vent and SYNPRO_AM 35X2 or BRIJ 92 may be used

i nst ead of TEBUrfacd\bbre Modfabfivh Miay Iv8 pfdeed dgl tettl terperatom conjet and yarfatian off the Zomposifign
408 688 Bl dbitief oatng|Toide Membkiades ab ibe prapargd bavingfelangatesiodms ib dhehaxiabdisetionthyt with
control ancsymawiriedi momphaidgytihtbe cadiapand ictr¢unvierential dinstiens:8urferg PPIOSily ¢an RAYFIGAR e2gial
can Be premarceity trav arlgkind] thought te cCopolete yadiah isotepy apd Artheri 1P digtindoh sestgee RWpttip more
syrmet ri €alporeus harothe ippnaingerofibe mgmbrane (averseisYBMAYer entj al directions.
Surface por osPl@:Z'Q@aW o e eeatieg flyid mixgs slonificgntlys ‘1"?‘ he mglipn polvengy splutipn, o g@atf"o
conpl et e r Zteal thandtba auspsh f&lﬁ'd"'i“ﬁr"f"ﬁ'é?‘etc&a“ﬁ%l(}'i"h "@ﬁrTf“éE‘@t'T%fé%‘T"fgt'% ace

t harPotoRlY §f disamerianepfhehqbcoping ch fluid
extrusi on. e %tﬂ‘?ﬁaf"?guﬂ“tﬁ‘ % sppee, mx&ws@arﬁnﬁ PO KL PpR A s

sol Utlonwt eaq ? rc met Euh o ge ru ure ligr% (?tswowa%&n; gtaq t%
fluidis Oﬁ;‘ ntw (fuss %8 FT:: ftf §t edq u ?ﬁ&lt%t% {nQWJ Ete Jggv

merbr ane. X& A 's dﬂﬁbwﬁ $alst
the quench ne r I@ w IQ %rco n jp I&ﬁer@n&?&ﬂéﬁﬁﬁlﬁ the size range of the
CO- extrugl Q:Qﬂs adi @uﬁ&m%@ﬂ%eﬁéénr theS pdlmeR fidh dn8 the%pbﬁmer

quench co- %%Wdrlﬂeé)%u 4 Qe d&r(ﬁ%&ﬁlg m&w{m%r &dint, Hlolebuldr Welght of the
formation igumet clear, It vvoul seemthat a liquid-liquid bicontinuous -
systemis for, R H@hdiém thdt tHaBibliRttaldkedbwh @e dubrich itubb and significatiy\iitidreht lr@arcspesdtitom
separ at e | apegudnchiuid] THY hdRidsd fir® ¢8R, at h Bsded JhedeadTootirled fdser ihardibe t\@rapa sed of
through @ RCqignchtfitidCSudh @ speedl itfaente 2yicaatat angie aybragrospoddyaiso pieans thal the dibre travels
Wi th intercpaspet iabmgt fgmbleshe haximuin spoatbef tpaiugnoh fluidTile serage atd maxmunt $peecsif e
rané’e’ of t hgentb flai¢:biose gte pakerds tienspeabiithmg fibrapeserhd t he i nterfacial surface

t ensi on bet wesithodghaheaioyarexamplebfersriol thehuse (b hifregen ab dhenuménafomring,fivid, anvt %Vgr e
si ze dependspaonmaicsl yspdjay mayea widel varipty ofliquigs Jéhen aitrpgen or arpatdted Vapourhs jusae it '
t he pol yaserthe éflect of raducingethe, tymen! sUfigee parRsize, BiviB0 grRRYCASEMTRINN TSRS 2 Ates vangye
at a si gni fhiee atpropertyi that rvilhgondenproin thedyrarn pndar pqling, alloying ferugricty figd topgss through
extruded f ithRorqup Hgls apd give gomgaeagure A BRENETiFk GMProtSIomE e sl 2R %% e

aver age speed of 20 the quench fluid. Such a speed difference cal cul ated on
the aver agdMBLEI2al so neans that the fi | bre travels at a speed about- doubl e

t he maxi#um speed of t he uench The sglv 248 6 AN FeARNIWR 6P Sfgahine
. P i E tioxidant
et e e ST
any saturat & a(ﬂﬁéﬁ SionSehY Al pe Sg uméﬁ dV&ngﬁr M6l EindroR butsiidisidniser. V\hen
pdrmedbH b 106 crivasin/mAat b8 RP=L b7 /iim a6 S80dPE.Y

ni trogen,(or ?hesr@éu'lﬁg ﬁghxﬁpm
the | UMENal 3 i Btk aF5e8PE o n%Ni:d?gs.Qar&@h@fumww/Jbbreslds&ecaﬁsamsaturat ed
vapour has t e property that it w condense in the lunmen under cooli ng,

allowing thgkamperigh fluid to pass through the porous walls, and give sone
measur e of TMmechani cal conpression to the solidifying rrenbrane EXAMPLE 2 30.
5.2 \k,g Hee c hss.2 k@ IHgsuhalyprogy1dnP IREAEIBEF wasdistolsaiDihied ki ITERIC. I Wity OIER) @tidyRiant
Wi th™0. 2 KkEtieand 380i ald etrulitchat raom334ura nti2a0x € it eel/bedn ol as dhepemencaatiog @fd quench
230[ err] vmfmlds%yhmchmudtewrammwaam@nc coating and quench fluids. The
quench fl ui d Trerdireensibrsrab thedibre JereF2EumTyreendiamelesand §82 wn optpido diamates. wer e 322
[err] |unmen difkevesuling fibrg had7a watetpasmeability<af 128 em Apigineat 96 kg, 430 cmpmin/p @t 388 kPa
fibre hat cndateem(minmebifokPe @ moan esesipetf 01804m opt W3 Ps PRRROLP ™ at 398
kPa, and 478! erré at 599 kPa, ‘a nmean pore size of 0.301 [err] and 90. 7% i

pores abov err]. EXAMPLE 3 40 5.2 kg Hoechst pol ypropyl ene

PPN1060F was di sso| ved i th.O t JAT-TTo LS

330 and ext 3@(5‘9%\" @P‘éﬁ"ﬁ% Mél&]%'s%é " 14 QERIB 9500 gt" |
ﬁ d| ure €

w\”] er at ure wa 'éd (buenc& *

lTﬁge di ﬁgns'@gﬂ gﬁq s ds tempera re y hﬁ m[l d.ah%@?%d‘%h@ﬂﬁto@énd@&lﬂn&eﬁz [err]
outsi de di ama resu i f| r 558 @f&%m%ﬁwﬂfat@?ﬁ@%'&dﬁr%hﬁ)ﬁt 358 kpd, &' |
a

at 96 kPa zﬁpo&uze%mmﬁ %Jn@@f&%%ﬁreé&%v&?%urﬁ nmean pore
si ze of urn an 35 345 pores above 0.16 [err]. EXAMPLE 4 5.2 kg

Hoechst poI ypropyl ene PPN1O60F was dissolved in 14.6kg TERIC N2 with 0.2 kg
antioxidant so FEthanox 330 and extruded at a tenperature of 230 Cwth
soybean oil as the lunen, coating and quench fluids. The quench fluid

t enperature was 31. 7[err] . The di nmensions of the fibre were 323 [err] |unen
di ameter and 640 urn outside diameter. 4




-"'?’"*:._ _zéﬂ-sulti ng fibre had a water perneability of 94 [err] at 95 kPa, 330
g at 396 kPa, ‘and 448 [err] at 59%p¢aes ésspn pore size of 0.310 [err]
and B7. 9% pores above 0.16 [err]. 55 8 EP 0 408 688 Bl EXAMPLE 5 5.2 kg -

tioxi danBEXMM&dox 330 and Extruded at a tenperature of 230[err] wth
an oil as the lunen, coating and quench 5 fluids. The quench fluid

te rat ure was 531k98‘|c[°é1’°‘? polyprepylenenRiY &R yvap disgolived fni 14i6ckovERRC B2 @it B2 k§ antigridant
di an ter and Bgno. Bé?or gnd dprirusied) at aifemperatre of 3392 Crwith govbpancpilfas iedurhgns caatingeand auench
per meabi | i t%y BfidsgBhe[aupnch fvid Bpograiwe wasBl 8% ] at 399 kPa, and 393 cnB8/nin/m
at 600 kPa, rrJ&?md' Bsions of the figre V(?fez@@ ppen cliametes enciy BErutside dapelery 16
[err]. 10 E "5‘9?6';'5 ma ek p i/ e8198 (6B PS8 pR/min &t5769 &Bp. pad
14.§ kg TER iR 3H‘P?’b8?i' BEAHFIPEG% Mtes asav? Giemat a

tengerature OE}{%&Q rr]with soybean oil as the lumen, coating and quench
fluilds. Thé queﬁeh—[s—f%l uid tenperature was 30.50 C. 15 The di nensi ons of -

thelfibre were 323 [nfo'éé ,Lo%‘r?a IQ\'eaJH?ﬁ@s‘bF% od /146 « o R%uo
resylting fi bﬁt g¥ rEXf Qﬁ g%ﬁ J])eaﬁtm? chﬁz ganc% quench'
cnB/fm n/ m at Qluen@,p aY a “mean pore Iz

0.240 [errls and Tﬁ@du%e/ﬁsﬂﬂsr&%e e\oere%z a@rﬁén]d‘an@smaleﬁ dmasifle diamdtgt, Hoechst
pol ypropyl ene Pﬁ’h&.@ﬁﬂﬁ Y6Y8 nst HRAbr ﬁlnehmm;& 78 mBRin/r-ilob kP 28 crf3/fbred 2 368 kPa, and
ant ijoxi dant EtchaRaminko0 BB0NKPaCXinbal(IREb siie 00, 26RITIAEINAIBUIDS polbs doave 616Mrh.N Soybean
oi | jas the lunen, coating and quench fluids. The quench fluid tenperature

was 130. 1 [ er rgxAMPeemoni nal di nensions of the fibre were 320 [err] lunen

di afeter awpd 650 [err] outside dianeter. 25 The resulting fibre had a
wat er ; per meabi | B7y kgf Ha®ehst @plydropytend PPRIFGSOF 288 dissoived iat 1846 gk FERIC aved wdd D.25 kg
[er rT at 600 aoPexjdagt B¥eaox §80rapd sxtwdedodt alieRatire of 23030 @it Saybeahvo @s e laEpy@ating
0.16 [err]. BxaNRnEh BidsQThe quergh fuiktgmpiraturaaves 1 “Por opyl ene PPN106CF was

di sqol ved in 1476 togirpidiensings afiihe fiorg wereldg0 amiliresg disreter g 1§5hoR o@side diampter.

ext quded afs a_ t Ehfpresuliing filre had pwrler perMeRilly of §8 IsBHMING) 3t 9% 4Pa; PA8 cmiminfn at 48R kRangpd
and |quench f | 37 §&/minjmeat GDRkRana mpa ngrersize 0270 wmeang 88 1% porss pheya 9-1674R

di mgnsions of _the fibre were 310 [err] lunen dianmeter and 599 [err] outside
di aget er. TheEAMELE B ng fibre had a water perneability of 52[err] at 96kPa,

S i ;Pam%m%@ G T M i,
pol ypropyl eneg LY A
4.61kg castor i en 951 § e@rﬁhﬂw Ls:?éﬂtdl Ev 9)595%3'9 oé}EI&L &éﬁé&é)ded at a

temper at ure of Slith m% SarheWily B2l 36kPa Ol cMImiktrat 38285 bng

flujds. Thg Odbg%k)mfn}r#ét od @Zrlﬁﬁméén%n% S8 8 02422 %m an 65 ‘?aorQQéHonad 16dTeNSi ons
of the fibre were 320 [err] lunen dianmeter and 650 [err] outS|de di aneter.

The]resul ti ngeaMpieghad a bubbl e point of 175 kPa, a nmean pore size of 0.3
[er§] and 87."4% pores above 0.16 [err]. 45 EXAMPLE 10 5.2 kg Hoechst
pol ypr opyl ene PERk§ShelViyprdpyicde ILYeado was disstiettinl b eniifre &F. 93 NgOsogt@yb6bdnd @i6l kg 24utbr
4. 6jpkg casworoilovith 08 kghanBoxRiaktEttandx 330 | atid aktrulidna ROEMBBBura bidt 98 XC wittd extbaah ot as the
t enper at ur e gémédFatingrahd vrenth fligly.ide quench fluidsterbiiratirewaslA®@nC. coati ng and
quench flui ds. Theenogineldirhensibnsiofithe Gbrp wpret329 emumen 2@metpraand PSOTHe oylside) disgieter.
di nensi ons of t fee ®uliing fie has! BRObIp geint]of I'{9riee adneanmeere sizaef @380 afdh7 4t rorss gbaye
di apreter. Thed-¥8ag8ulting fibre had a bubble point of 133 kPa, a nean pore '
size of 0.#5 urn _and 100. 0% pores above 0.16 [err] 55 EXAMPLE 11 5.2 kg
‘Hoethst  pol yp@&ﬁm%!& PPRLO60F was di ssol ved in a mxture of 10.8 kg
soypean oi | and ‘_lf% casé@r p? d6d3§ terrp%gg(ure of Jgrr
y ixture 'o soybean 6 k
Wi th soybean c%lstgr # gkg an loﬁdangétégﬁﬁ mperature of 137 *C with soybean oulaé
50 the lumen, coating and quench fluids. The quench fluid temperature was 26.0°C.
The nominal dimensions of the fibre were 320 um lumen diameter and 650 um outside diameter.
The resulting fibre had a bubble point of 133 kPa, a mean pore size of 0.45 um and 100 0% pores' '
above 0.16 um. :

55 EXAMPLE 11

5.2 kg Hoechst polypropylene PPR1060F was dissolved in a mixture of 10.8 kg soybean oil and 5.0 kg
castor oil and extruded at a temperature of 186°C with soybean oil as the fumen, coating and quench
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EP 0 408 688 BL fl uids: The quench fluid tenperature was 27.5[err]. The :
nom nal di mensions of the fibre wer ¢piPibgdgdergt | unen di aneter and 650 [err]
outdide dirameter. The resulting fibre had a bubble point of 245 kPa, a nean
pore size of 0.19 [err] and 86.2% pores above 0.16 [err]. 6 EXAMPLE 12 5.2
kg Hoechst fudsyTheapsrict fdd {eMplirati® wamgz.5tiCssol ved in 14.6 kg TERRC N2 with 0.2
kg ant.i oxi dantthdedwanabdim@BOnsawidhedibterweckcd?0 an lemanaligretentngrés0 gin oli8ide Gametbh
soybean oi| adhe tesulting fibra hacolubbla goiatrefl 247 ke @fmebq porb bied ¢f 9,19 Tiimeand 68216 Ipories aliagle
t enper at ur e0-¥wm25. 4[ err]. The nominal dinensions of the fibre were 320
[err]lunen di ameter and 650 [err]outside dianeter. The resulting fibre had
a bubbl e poPHIMRAE1240 kPa, a nean pore size of 0.24 [err] and 89.6% pores
above 0. 16 [err] 15 EXAIVPLE 13 4.8 kg Hoechst pol ypropyl ene PPN1070 was

di ssol ved ip_$84 oy ?W‘szw gl Ty TERIG-Noyin@e ks ggponcant
extruded at® o “"Pﬁﬁ%’e F“ ° bt 3 F\ §’!§3/fﬂ¥3‘??"(9l'la55§ ymea. ‘f°ﬁ‘fﬁ€r?"d quench

coating &hd tem‘q q' ur e vas 20 7 C 20
The nomi nal le rléérl {?%: ubl Iigu:r g‘f)af:r zﬂy}%§4&m§ % %
[err] outsig e 78t ? dpo BtpLE* BB n PYES KB
a nmean pore sr Z€ of 0 23 urn and 82. 8% pores above 0.16 [err] EXANPLE 14 25
5.2 kg Haechalvdpehypropyl ene’ PPNLO60F was dissolved in 14.6 kg TERI C N2

with 0.2 kgmantroxrdant Ethanox 330 and extruded at a tenperature of 238 C

Wi th soybean gili a&eéﬂsepdr necfﬁrammuaam@smemwsé k' irERIC NEVRhOOE RS Bntiblidtih@
t enper at ur eemsx . dhd loRfubdd QestrdnReibr @B E W Y6eal bil b 'fle fumah LodR Anddddneh
[err] | umenmudisame gesncramab %&dt@éw&smﬁ gi de di aneter. 30 The resulting
fibre hash a bukddominadimiénsidis of 4 filsrBereB20TRA A dRMEbZAd 860 Om bitsiiedisretand
83. 4% por es almsresulling fibré B4ad'd bubbiXAdiftlor=17% RP3 2 mean pdbe Sizekod 0.3h2dnlandDed.87p parEy/dbawe
LY6100 was @lieaswel ved in 14.6 kg TERIC N2 wth 0.2 kg anti-oxi dant Ethanox
330 and extruded at a tenperature of 190 C with dioctylphthal ate as the

| umen, coatPHWPEBRA4 quench fluids. The quench fluid tenperature was 26.5
[err] Th& nom nal dinensions of the fibre were 320 [err] lunmen di aneter and
650 [err] out 8Pde Hepcheterolypropyiine APBILQGPR wmgd'#spmdem H46 kg TEREIwilhd-hkg eftioxidagt
kPa a nean %&W@‘ 33048d @rtmeedzat 3| terppepatyshof 289G Ny wybean g as the lumen. peatr\erarq quench
EXAMPLE 16 © APRD @Ed" E 98 @#ECPPNL1O60F was di ssolved in a mxture
of 100 g cast 9'291’1'"3'614‘(69 %‘ ’ed’P’Gé’?‘i %Jsr'fr'r?ariar'@*ewnﬁﬁsolu putpidedigmetsti dant
Et hanox %30 1%& '8?&‘!"?%8‘?58"%%3 bRi% Agis PEA8Y e BMeaePrg Eaerof Ot HH 258 Fi4k prres abpve

di oct yl phth "™ and castor oil as the lumen and coating fluids and

di octyl pht t he quench fluid. The quench fluid tenperature was 28.9
[err] The %%E qgln'en&ons of the fibre were 320 [err] |unmen di aneter and
650 [err], outghg r@;';l b dHafild 68 Wio.2 R&fﬁ;&

300 g Hoecheh f,arrpa c\omﬁd. tﬁ?ﬁ-‘ @e R Iiind &b ueé ufdam
oleic acid ﬂ&,g pg hgrys aci d Pri 101 rom Uni ¢ em wth 1 gram
ant i oxi dant E o%b ibke Gere b0 @n%ﬁren hemasraaa 8505 butddianfetapl t N

oleic acid as Tﬁehesdumgme aﬁbda BubBloipBigt d 310, 1 aaiedn ordisied b £24Qfm Bridioke ScRds! dbvas e
and\yat es vo.t6un vi scosity of 560 centipoi se as. the quench fluid. The _
quench fluid tenperature was 32 C. The noninal dinmension of the fibre were
320 [err] |ExamPLERGINEtEr and 650 [err] outsi de di aneter and had a
m cropor ous  structure. 10
350 g Hoechst polypropylene PPN1060F was dissolved in a mixture of 100 g castor oil and 550 g
45 dioctylphthalate with 1 gram antioxidant Ethanox 330 and extruded at a temperature of 190°C with a
mixture of dioctylphthalate and castor oil as the lumen and coating fluids and dioctylphthalate as the quench
fluid. The quench fiuid temperature was 28.9°C.
The nominal dimensions of the fibre were 320 um lumen diameter and 650 um outside diameter and
had a microporous structure.

EXAMPLE 17

300 g Hoechst polypropylene PPN1080F was dissolved in a mixture of 450 gram oleic acid and 250 g
of the dimer acid Pripol 1017 from Unichem with 1 gram antioxidant Ethanox 330 and extruded at a
85 temperature of 190 C with oleic acid as the lumen and coating fluids and a mixture of ethyl cellulose and
water with a viscosity of 560 centipoise as the quench fluid. The quench fluid temperature was 32°C.
The nominal dimension of the fibre were 320 um lumen diameter and 650 m outside diameter and
had a microporous structure.
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'Ws 688 Bl [err] * C L M S * EXAVPLE 18 525
15§ pol ypropyl ene PPNLO60F was di ss@Ep/¢ao8 ¢688BD J cast
*0X§ dant Et hanox 330 and extruded at a tenperature of 1 mlﬂn H\"EIJ] I lm

di octyj pht hal ate as the lunmen, coating and 5 quench fl uids

enper at uEEAMBIE @r adual | y |ncreased from25 Cto 33 C The nomi nal

di nensy ons of the fibre were 320 errE | unen di aneter and 650 [err] outside

di amgt gr and had a’f‘%n%!"‘l?ﬁ@ﬁ‘ Golpranylepr PN WE0Fy@ER\igspivac in 1975 45 cestyr b @i dt5 g antioxidant
pol ypriopyl ene PPRtsFR0 gad exudadont \Aetlgmpeiatyre 96 190 Cawith disptyiphinpiale 6 dhankumpn, roafing and
anti oxi dant Et hvaagh fiss: Tha quench Juisfemparature wasgradslly ingreaseqlfip BS tff W | v rose.
from 200[ err] tgﬂggﬁ neming! dimensiens o he bR 1212380 4@ ymen Jiamplan and.Gpgikm, gutsideciameter and
quench fl uids. GFOPAPHSSIYFUP- t enper at ure was gradual |y increased from 25

[err] {15 | dinmensions of the fibre were 320 [err] |unen-
di anetier and 535§@55ﬁ25|de di aneter and had a m croporous structure.

AR 2020 gm,f&% gg""‘gf%ﬁ 9"(%@ : s E f°0£a gaaw% i o2

anti ofi dant Et hggg AR E N SHEP% Ul"h -
di oct Wl pht hal at ﬁc@gz&h&nhmasﬁ*?ﬂ coating fluids and 99A) d| but yI pht hal'at &va

and 1% di oct 4 pht b adrinaR Simdkeins Br thé Hirs! werd 380 GMARRIA didmisler arldPsED FASUNIR d¥Adter and
32.6[drr] The nﬂdﬂlmbmﬁhrdﬁeeﬁjcﬁfbs of the fibre were 320 [err] lunmen dianeter
and 650 [err] outside diameter. 25 The resulting fibre had a bubble '
poi nt jof 460 kPeExAMPLERan pore size of 0.10 [err] and 15% pores above 0. 16
[err].f{ Cains 30 1. A nethod of nmaking a pol yneric, porous, hollow fibre
conpri sing the st &pkg dbachgtadlydnepgieneanBPNI06OF wiasidiesolyéd ia atnfbdureroid5a g tdioctylphthalate and 1050
pol yol ef i n and @ diwiylpbthalate it 10 chgpantioxidant cEthenck $39rand exiryded stifafteropesatitre ob 230t Bewith
pol y%’e"r and sol dieqttiphthglaie as the F'-';ﬁ'ecllas% cbalieg fiyids) and R9Po dibutyiphtpaletecandiP4 dinctylphthalate as
m xt ure into anduenshrfiyii Bre auenslfluiditlapeesaiure wessB3€- t he nolten nixture into a -
hol [ow fibre, 35 The "°""“ab9'm?'}‘ﬂ°f'§ﬁidﬁlf'ﬁ’g ware| 2P Jumep diamgter and B0 R pysidedianetaren
of the shaped® npl {Bhresyiting §bra hadjs bekbi5| RORtC! AR KRENZ B, PO ShO-H WP dPk! S¥nPargpesbove
ext rusi on head ?bs'éf“i enperature so that non-equilibriumliquid-1iquid phase-
separation takeT’?i ace to forma bi-continuous matrix of the. polyner and
solvent in whic e polynmer and solvent formtwo interm ngled separate
phases of |agge, iy ;txoecl%h %Ly,, 89‘8"" filn, Bl e com gg g )
fromthe pol yner, thL 9&5%& af.nqm ot i3 ﬂmat.me
the outer surface o uﬂ}c ﬁ” loneN ro UCI ng a cool
fluid;around the CO@ Int¥Shutihdth mol%ﬂ re ﬁa% aﬁ%&tlru@ngn ﬁ’e%dfa&h%teéﬂl st ihPmGidh h@cﬂlr&mtoa
or non-ionic surfach@mf,g}@w ng a hydr ophilic-1lipophilic balance range of

4.0 10 6.0. 45 2. AcyiRiohsigdtsdhinifl il Mo delren\WN@E SliaPed Mdhe®Mbduktsi ON head
has aifirst tenper ak)\doging @d&hdpad, mua?mme iff th®Errusich HeSd BRMenFarhtue SRR Ah-squilibrium
tenper* ature zone i niguatighid piese separame tdkbdpiae iteof® e biesdnttshs atrik @i the pelymed and solvent
met hod accor di ng t oincihizh Mheotyimer @id BoltdnEfotruti® ntdrdingied1gppérbtd iptlasasdt ldrgecinterte@ial sudace
fluidiare introduceaeanto 50 . the extrusion head at the first tenperature
zonexand t hescool i ng)rérhtmndthesolvmmmeedvmmtcbaradtMSMr usi on head at the
secondl tenperature fidtreducing a goating: flaiddrosecihe eliter gurface ¢f Ithei shaped mplitepmixBurgvher ei n

the d{ ameter of t hed¥iptigysing 4 cpeling,tiuiciarend the coaliptivid &8 of the hol low fibre
form{the ratio of byrelestingap thejsalMent acatigpic pheenfiqnig surfacant hayipg & hydrephiliG-ipophilig balance
di amefer being in tfesb40t06@ange of fromo0.25 to 10. 5. A nethod

accor {li ng to*anyone of t he rece jn ai wherein the fibre trave

t hr ough t he ext¥ 'Bﬁ g ‘%lgtﬁc "’f?é’g q\lrgl f r@g‘&sf mperdy ’etsz? in which the

cool i hg f1 ui d. 110 re is forme a second tempera re zone in which ormedere is coo|e and solidified.

3 A method according to claim 2 wherein the lumen-forming fluid and the coating fluid are iniroduced into
50 the extrusion head at the first temperature zone and the cooling fluid is . mtroduced into the extrusion
head at the second temperature 20n6.

4. A method according to claim 1, 2 or 3 wherein the diameter of the fibre is reduced after formation of
the hollow fibre form, the ratio of the final diameter of the fibre to that of the initial diameter being in the
' 65 range of from 0.25 to 10

5. A method according to anyone of the preceding claims wherein the fubre travels through the extrusion
head at a different linear speed to that of the cooling fiuid.
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EP @408 688 B1 * C L M S * EXAWPLE 18 525 g Hoechst—polypropyHene—
PPN®60F was dissolved in 975 g castor oil with 1.5 g an Et hanox
330 find extruded ‘at a tenperature of 1E@pa#08pssBih di octm nﬁi@‘&l ,”"I

| umeh, coating and 5 quench fluids. The quench fluid te

gradpal ly increased from[err]. The nom nal dinensions of the flbre wer e

320 {err] Iun&ﬁﬂﬂrﬁnﬁter and 650 [err] outside dianeter and had a

m crjpor ous str tur LE 19 jP% 0(98 Hoechst %pro Iene PPN1060F
was di ssol ved | £ fySojved gga d%{h’t‘""Et A ofh 8tioxidant
330 and extyu o e f ﬁ°at'"9 and

ench {Iur S uné tem rature wg gra e q%lo g{

P HeFrLTaS 2
tjlebnpu'[e?/afm gal ag;;‘? E'n L]:l Voard il ease {Ar om %9 “@jﬁmegg'aﬁe orjdnd sf@t he%hb%rr?t'a];'fl e' Sra
A r

di nensi ons - of e were 320 [err] | unen di-ameter and 650 [err] outside
di arreter and Em“ﬁ_Emgcroporous structure. EXAVPLE 20 20 500 g Hoechst

pol \pr opyl gne PPNIT60F was di ssolved in a m xture of 350 g dioctyl phthal ate
and [1050 g di butsgh phhbathat SoiypiobilenbOPHG1080H e iadsdiNed Bh NEgTOKg Ity RRHaIRX tWitides ¢
at g tenper at pitigxidht Eifdhok330 4dnld tirdied Wil P Riniparataietwhich drélﬂaliyua%ﬂ‘roﬁﬂﬁboegaé 1280 C with
fluilds and 99&bejibrmalstepis thalidien, aoutingl daddguasdnytual ied QueAchauid teiperaturel WasOgradually
The {quench f | wirdasee npeeatamwa3was 32. 6 C.° The noni nal di mensions of the

fi brle wer e 1820 [Tbe ndmihalidirensiona wk the ffibra rveireBB0 ujmelumpn dishetércind G5RMB toatside ABmeter and
The {r esul t i nghddidmieropraabs gtristwebl e poi nt of 460 kPa, a nean pore size of 0.10
[erd] and 15% pores above 0.16 [err]. Clains 30 1. A rrethod of making a

pol ymeric, poEXAMPLERE| | ow fi bre conprising the steps of: (a) heating a

m xt:ur e of atherm) | astic olefin and a solvent to enper at ure and

for-a time?uff5e9e Pe°|"§5rp°'t"l‘1%°y ) '?Pé‘roe%fn‘t‘ffsé’ﬁ?%ﬂt" ‘t ‘B"‘W[?t‘hé?q d'ﬂ?‘ﬁ%*@la\?@ and (4§50

d 9 Siqutyiphthalate with | 10 kg; '8""3?&* gwith
ntroduct ng i nfep' Losfho ok S 0 (Rt o e
fluid into t h& e 'ﬁ‘ﬁ'e wéjtos%ﬁm A Eqartor S0P i Lhe shaped,

mol ten m X%&" e ITF f tdtag%l ?nswn }&lx 8? «%0 M%@ ggrg sn‘?é)of and 15% pores above -

non-equil i qU|d p Separati on ta ace

bi - conti nuous natrl x of the polyner and solvent in V\/m ch the poI yrrer and

sol vent form gjiapad Nterm ngl ed separate phases of large interfacial surface
area, 40 e) renoving the solvent fromthe polyner, characterised by:

f) introdugj N & R&aRIdionBallinglti biyaiehd) PélodsRIGHHLRS compridi gbpstone shaped

mol ten m xture, Qja) hédhing 8 Wirtig ofla GemhdpRticl dolyoliindginansbivbitQo @Qérhperd@urd bt fr a time
and h) sel ecting agficieheorsnd poBitier endGsalvénd i miutlly dissBivé,ONi.C surfactant having a
hydrophi i c-1i poph inredubied the eeltanamigare fto 2h dxtrisionheddl addfied?to skapaetemintien mixture into a
according to cl ai helidw¥illver ei n t he extrusion head has a first tenperature
zone i n whexh t hecfintpdeings Idruantieraing fluid atostbeslomen ¢f drepbanet moltenzaiderei N whi ch

the forned fibre #scoginoltecdhaned maiten wixfuradel the Ixtrusionrhaa dala temeeraitiiersg thabnopteqyikbrigm
wher ei n t he | unenliquigrigtichghase srreratigndakes elagegia farm @ ti-ranfirpous matfinef tsorptysgr past sivent
50 t he ext r usingthichdragrolymer andesolvent frm fveipfeiminoler @enagrifoPhaprs of IREge digifapinlpurface
fluid is int roducéfﬂal nto t he extrusi on head at the second t enperat ure zone.
4. A net ho® accor ng they sqivent °'“§’°(5’P'V'§e'vxﬁ‘é ‘E a ter of the fibre
is feduced after )éﬂ’: c'i"gﬁc hnq t’:% umg&‘;ﬁ'ng a°F8 PUET B t he final
?;‘ﬁ ;‘;t g][ ]9]; Otnhg fZE ?Ec? %nats %?s %ent a c ti ma Co(r: 3r1 |°nﬁ g%“ig taenIt hav%grkg?ydrgﬁhrltﬁ? ep?nha balance

clal ns whergin thezl ret?ravels through the extrusion head at a dlfferent

l'i near speed 30 K[tnahodojccéré]ﬁ'g £ Anbreiithh extrdsion helPnd AA& t@rﬁ&rﬁﬂe zone in which the

fibre is formed and a second temperature zone in which the formed fibre is cooled and sofidified.

3. A method according to claim 2 wherein the lumen-forming fluid and -the coating fluid are introduced into
50 the extrusion head at the first temperature zone and the cooling fluid is introduced into the extrusion
! head at the second temperature zone.

4. A method according to claim 1, 2 or 3 wherein the diameter of the fibre is reduced after formation of
: the hollow fibre form, the ratio of the final diameter of the fibre to that of the initial diameter being in the
§5 - range of from 0.25 to 10.

6. A method according to anyone of the preceding claims wherein the fibre travels through the extrusion
head at a different linear speed to that of the cooling fluid.
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*.'-f-'-‘".‘C'_,#L M S * 6. A nethod according to claimb5 wherei ﬁm e travels¥
at- a speed 3 to 4 times faster thangg e speed of m U d. !
7. A net hod accordi ng to anyone of r\ﬁlgﬁg?égéeg?ng cl ai s £ ij mﬂ”m '

| umen-formng fluid is nitrogen gas 5 or a saturated vapour.

met hod accer di MEthbPacBstiiRg'® cim & WReréih 86 ke Havels b WPectRed £lirostthier Qﬁ@ihb@ﬁbrage
fluid is sel egbta@pbfim(wmﬂijumcgroup conprising soybean oil, paraffin oil,

peanyt oil, teel oil, boleko oil, oil of nustard,olive oil, seneca oi l,
coconut oi I7 EméihaEacﬁd)rhmg foapmeedh@bﬂecedmgblaimsiwhereiamtetlmead.ing.iﬂhid isgiitgogerghls,
gl yceryls tri odreabteratetl apoytr i Stin, 10 j ojoba oil, macassar oil, neemoil,
castor oil, orris root oil and safflower oil and oleic, palmtic, stearic

ar achi di c, 8arAomethetbarcording hansiene, of fhegpneseding claim$ whendie the coatipg tilidisi selecter feamdihe
vacceni ¢ aci dmougredmprising soxpbancaily pachifin oil.neanutipik ted! afli hoteke bik pil of sryglardiefiverpit sgeesd um
and cal ci um sali gogonubpoil, pofiee o sapesred 6il.FOMPilt ettensgasiml. @lyceroh glypand disigptactrimyrisins
wher ei n 7€ he dejeha) dlgmadagmagioll geegpile gastor of. opimreg @il aml safflowey oll gpd elejaRalmiticnyearic

soybean oi |, gehidie. atgeflidepic, gehenip. lighaeargyt finpleic, linglenic. ylgidic, b‘@F‘“éR'S ?ﬁqs angj fheipf
mustard, ol | YCides. aagmiecwithjtheir s%%r'?ﬂ‘?ss&ﬂ and cajeigm salts;i | rapeseed 0| I corn -

oil, cotton?eed O‘hl ﬁg?r&/cerol gd#/%e Ieate tri

in em th hgga \Réleét %
Efé?isaéaf’m g %@:9 A %" aéﬂcp 'f' ?‘.m' il ..°c°' ce4 §‘8 . &3’2‘::
| i nol ei c, Qr?mﬁn , Fﬁ;ﬁ oﬁ (irEEL g |rly leic,
m xed wt h t éﬁ‘ I’ﬁ,b'ﬂ, hﬂmlémhéﬁﬁ: c, i Qe elai%i OE& acids

accor di ng t0a9 e i auoeamf urh Sind fa.ur%asgifs 2nE-caa Ty

f1iud. . A net hod” accor |ngtoca|m10 wherein t l unen-formng fluid
is {he Samﬁ) Q\Sméthlﬂ #&ding8 cibimly %e%ﬂnqhé SRy Mk '|s”tﬂe éal‘dé'aﬁithe%ghﬂﬂg’-ﬂmdo\ net hod
according to claim3 wherein the lumen-formng fluid and the coating fluid
are heat ed11, q ibifod RKBRE@RGHoWafin 96 whdiéin 118 idnR-fdfinik BGie isORd Sin® d3ehe \@atingtitig dhe ed
into the extrwesdooingli@ad. 13. A nethod according to anyone of the preceding
cl ainms wherein the polyner is polypropylene or 30 pol ybutyl ene. 14. A
met hod acctr. N methddoaceandigyte claim 3 Wserghn the duthiendorming Fluid avwitbe edatingtfloid asuvehiad toctid

i s sel ected fienperatineeof gireounitercmixiurei beforegpeing injroghicechiolr yreteusipe béednol , an ami ne
et hoxyl ate, a pol yoxyet hyl ene(2) ol eyl al cohol, ethyl oxylated derivatives of
cetyl - ol ey13. & methed accowing desaroee of) thecrreppiing claimei wherelni they pplyner igipplypraylene 065
enul si f y¢ ng welwbudaneves from hi gh nol ecul ar weight fatty acids, sorbitan
nonool eat e, sorbitan non- ostearate, PCE cetyl - ol eyl aI cohol ATI\/ER 685

noni oni ¢ st Aawptied accpsglipg °2 nygne éai%lt""aaP'E‘Ef‘Fﬂﬂii’ °'alﬂl§':w " fgp fropcipe

fatty al cohol%CUBGemisiERs VRlipyygth in E‘P ate ‘{S\f? 9‘“\"2@(2) eV
' %‘;Fg C Q’h g;ﬂ:f ?’fﬂe 'F‘o?’

f‘%‘? Jd
accordin toeﬁ’ﬁ :g vatwes we' bl
m xture ncl ﬁ‘ﬂ: 2?5&0 685? omc su ascrlarﬁl Qitﬁ %{ g%‘.ﬁ) 15
wherei n the / tm? 0 % g,r.b ,co
trinmethyl - gy ert - rox"b benzene and a
di ssol vabl '?s i M%ﬁdeaqcolm lany oy 63 dpwrﬁ aercmﬂnem%%?ams Rurrhih@miude .\meﬁ
t heh Iwrer | afiti-EXadtPT O ene an e solvent 1 s nonyl phenox-" yet hoxyet hanol
and vvherel n the concentration of the polynmer in the solvent is from15%to
50% wei ght 16 Méthddhiceordny t6 Blai MHekeManOiMi-bxidanEis ls@buidanromline dibupSdomblisg (R3.51er
pol ymeren, painfityRz 46 his-Baeen-bitgiayaobertyibeeny.dntl h@issdvadle hindersdpasnoLi ner
M-schung aus ei nem t hernopl asti schen Pol yol efin und ei nem Sol vens auf eine
Tenper atar 12 mdméthad secandiry tdelatm dwhareia the rpelymbreis dolyhadpylens, and Ai® iverth isc@sylphenox-
Pol yrrer e und yelthsxy@dnoieng wiyeejeths soriceniralionoéthe pglymer in the sqieiht isironi 15% foci % height
geschnol zeneryMeigthung i n ei nen Extrusionskopf, der so eingerichtet ist,
da8 er die geschmol zene M schung zu einer Hohlfaser form; (c) EinfUhren
ei nes hohl Petemenspdiehelen Fl uids i n den Hohl raum der- gef ornt en geschnol zenen
M schung 12 EP O 408 688 Bl 11111! 112111111112 111211 111
(d) AbkCnl &n Vaéﬁh’elgéf'fbﬁﬁ??“?" %@Hﬁ\ﬁnw?@ﬁew%‘!&ﬁa'ng“@ﬁ?mer%@ﬂ%s kopf auf
ei ne Terrp erat ufe grlxeln elrg‘ E%aus sinem thermoplastischen™Polyolefin und einem Solvens auf eine

Ni cht d ei chgeW| ?!me?f'-\f upgs ir sinan Zeitrgumo2ugreihand dafts, dadSigh e Rafygera ypd fias; Jolvens

wobei eine egenssitig 1Gsen;
: (b) Einflihren der geschmoizenen Mischung in einen Extrusionskopf, der so eingerichtet ist, da8 er

die geschmolzene Mischung zu einer Hohifaser formt;
{(c) Einfihren eines hohiraumbildenden Fluids in den Hohiraum der geformten geschmolzenen

Mischung;
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ZWEiT sch-konti nui erl i che Matrix des Pol ymeren und des Sol u
wel cBer das Pol ymere und das Sol vens z%bw%ggger verw:mu“mﬂﬂ;mﬂ |||1|“In
Phasgn mt einer groBen Qoerflfche der enzfliche bfFl den;®

Ent Fgrnen des Sol vens vom Pol yneren, gekennzel chnet durch: f) Zuf Uhren

unha | | endengfFhskfin btgbrnidn dg&ch&wnemﬁhﬂ gd b, EfusRdicod P Bifld EBmperatur
geschmol zenen M scCdekbng datd pine? WichitlofRRgeRiche F1ukdiskbits! FitisSigkefis Pdscrilnfidg 44t wobd) Gfhe
Fl , und ro zweidah-kaNtiGibk iBheSMatfdt: B SPokReteR [Uhe GELSONBALENtSMINE i WékiheS 8dd Bdlymere
obe I gchenakt i vernunddas SbigensiziveiheirandeHyehvebend etrantte LRnaep it bifer GraBbrt DBG@ItCRd bor
I m Berei ch won 4, Qarbiziche Biidad;s Sol vens. 2. Verfahren nach Anspruch 1, worin
der Extrusi onskopf(e)eﬁnﬁananrdes_e_ol%esrmrBdiymezannakehnzelnbmtldetchdi e Faser geform

wi rd; und ei ne zwd) Zufihieprenes erbhillenderefluidsyunvbdng Hie EuldrecObgdifiche wbregefersten geschmolzenen
- abgekl hlt und ver fMisghingt 15 wird, aufweist. 3. Verfahren nach Anspruch
2, worin das hohl r@gwidirérckined Kupfluigs sund yer desiumbiiiende FeiddedF| ui d bei der ersten
Tenper at ur z8ne i n (ietvsE8bien iy katirrisshencodag aiehiprrischenesbadiichenaltiven, Mitkisimit ginpmgHydro-
bei gler zweit en TetieHaerhlieBlpighaswicht i Spreh van i Rinkkepfoerhgef Unrt wird. 20
4. Verfahren nach Anspruch 1, 2 oder 3, worin der Durchnesser der Faser

nach| der Bil d@ng" é'?'e’HEﬂ‘i? f‘“asQ\'é'F‘? brW‘qf'Vlg?’lﬁx‘é'fsf?é?“pr\ﬁf"F grstaopepratyzene, j walcher die Faser
des Enddurchmess pd elne 2ypitelemperatlrzeliesis WaISPA" dierAeieme, FesRTabgekyplt und ypriestigt
Bere| ch vorf®0, 25" §u ‘ﬁ liegt. 25 5. Verfahren nach.ei nem der

voranst ehenden ADSRL rt]ighA RE 2 Yofi r@hﬁlmﬂﬂy aSHd Flu.du Eﬁ Rl d%'%vc\fb%d&egersten

kei t:wandert, di i
nach Anspr uch 5$e Fitdrz grfE)&irﬁéo SC o nr@ gelt {Ic\lé)nddeyg&élt 'i'e%})era

‘drei- bis vjerm 6her a urc schnl ttliche Geschvm ndi gkei t des

KOhi f 1 ui ds Ist4 - Vffkahfren V&:ﬁfﬁh rﬁ-em 1128 Ra& £&BH Qor \VICANESERNHESR: ABHPECHNung der
wobe!” das hohi T ayughlaisbbei Aeridemt Wird3tviobliSdad VelaniO 4T ErilicherdSdels! deflFeder GG des
ist.: 8. Verfahr apspimgitngi medkndetrs W Baeish enaegen 1Bmsgr Uche, wobei das '
umhi I | ende Fluid aus der G uppe 35 ausgewghlt ist, die Sojabohnenél,

Par af f i n6l ,25 Eisd rveBatiren rfaeis e der Barbratobdiden SapfidHe, wdbki dmér mitRoBOlnearen Geschwmdlg
Kokosnul 361 , KafKeit @éridert, Iampsmﬁlvon ddn esodthifiBdsumeescheddztrenol , G yceri n,

d yceryl tri oI eat (Triolein), Trimyri- stin, Jojobaol, I\/acassar6l

Pat er nost er ba@oVerfar@ssnagh dhsprukh b.swobeizig Biserumitl el fGesshwindighe! waiidertStie. drein b@ylermal
Pal mitin-, Steartiher aisAfeiyrohsehnittichea@dsetonindigkeitBieh K¥nifluidpist osan- ),  Li gnocerin-,
Unol =, Unol3en- El ai di n-, Vaccensiure und deren dyceride und i m Gem sch

mt deren Nat i u¥prfahracanaph pipemsir veranstshendem faserichegwobei dag hehiraymbildenda /Bie Stigkeipfigas
nachi ei nem der \R?P%Qeé?mﬁi@ﬁmﬂd?prmhe wobei das KUhIfI uid aus der Gruppe
ausgewAhI t ist, die Sol boh end V\asser Par ffin Erd %Jg Hw Gruppe

Verfahr me r oran r ch

ggtﬁb\gﬂ S asﬁggg}jléu EeB d|e tgr% | at &a ‘F sa enfol, wenol Rohdl,
ti | Joj obaol , (o} u o{ K eeo S auMmwi r| xéer tnoleat rlol?m) Tri yn—
S :‘I’ FJ obaol , i ¢ % astor r 2 6lu Ol—
Saf ljorol und d' alry c don - o' -): &.hcﬂeﬂn rﬁ:? Li é?\ Elald 3
Behen- (Docosan- \) acc ﬁgﬂ%@ rden%n’Gl\HQ und ﬁ mitdefbn aﬂlum- 'ﬁﬁ& @Elaurh'éaden

dergn, G ycegi de Junsh: Gem sch deren Natrium, Kalium und

Cal diunsal zen unf aBt 50 10. Verf_ahren nach Anspruch 9, worin das

KOhIf | ui d das ggl veiigHih rabéisbry\lie? vélarstehshtsd ArprdeheFkdbbiias Rintfiuilidus 362 IGHpBS Misgewshit
nach Anspruch 1Qst, \aRr $djabbtiendn OWhdsar IFaiatiin d@indBbll i Sdsat@s BpleRbdt NSenfdl, UOITenst, ERohdI,
das wunhd | ende Flokéstusan caftbasl, Kpabif Maisdl, BabinwollSamendl? Giybéinf Gliipearidieat (Tridkim PTrivg/h-
3, vbori n das hohitin,aajots), dMacetsardt] Retahostadbagials, Geastordl, irigweteeldFluad Shflorif undid@ Sturen Ol-,
Terrper atur der ReutmoSteaine rdohis< [Meactjdanr, HBdhet- (Reqodar), Libeoeerin-, sliel-i hinalemn Elaidin-,
Ext riusi onskopf eVapepasduter und\dered ciiycerid® und irf[GeMisgl) Sritgigeen Bipfrium-, Kalium- und| C@diumsaizen
111],11 i 11 1 w¥aBk3  \erfahren nach ei nem der voranstehenden Ansprache,
wor itn das Pol yner e Pol ypropyl en oder. Pol ybu- tylen ist. 14. Verfahren nach

ei nem der . Woﬂ&n‘@ﬂ&%‘dﬁ@lﬂ@fﬁ%‘r%ﬂ@ d%‘i’i}/f'ﬁ'dd‘a%g'ﬁﬂﬁff"f%ﬁ%ﬂ?é!@?'@%del\‘ﬂ"{dc'?31 aus

der ‘5 henox et hox et hanol, ein Am

Pol yoxyet hyl eﬁ ch 1 HBrMaF 8?’{"@“"&3&""9 é‘é‘f’ %lgﬂcheeFlwd wie das umhillende

Cetyl - ol eyl al ko ‘f'd” (S‘ﬁ‘ﬁ E‘Féﬂvon Et hyl enoxid mit Tall6l,

sel bSt em| g‘:l €1, ff r\gﬁahren nacffi1 %s ucgl 3, worin das hohlraumbildende Fluid und das umhillende Fluid auf die
; Temperatur der geschmolzenen Mischung erhifzt werden, bevor sie in den Extrusionskopf eungefbhrt
! _ werden.

i
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Feftsauren mt hohem Nbl ekul argeW| cht, Sor bi tannmonool
Sor bi t annonost ear at, POE Cetyl - ol eyl E‘Eﬁ ngdas ni ﬁmm)mlllslwuilll "l“l
oberflichenaktive Mftel ATMER 685, q‘?f tyl al kohot, ¢

POE( 2) - St earyl al ko- hol, POE-Fettal kohol e und synt het i schen pr| mar en

POE( 2) - C, 3/ Ga5Vvéialweh aich winkd Isevvetsioishdb Paspilithe, wbbh das Poly@e@!Folyprosyien olibr. Polybu-
Ver f ahr en nachtyleniisem der voranst ehenden AnsprUche, worin die faserbil dende
M schung ein. Antioxida- tionsmttel enthalt. 15 16. Verfahren nach

Ans pr uch 15,14nWerfahren] agchAsitemp Rérdworanstelentent Aispriichs, darin das oberflichenaktive Mittel aus der
(1, 3, 5- Tr # net hiipnylphenogrethpxysth@iok eid iAminethextylat, binen folydxyeipdeidgonnatkghol bibexylisirte Dadt
ein I 6sbar es gt yRickatwrglepsikohel| Kandéngale e@rdéthvlmombpe TaL@ cfelbstofeigierendst Derivare von
Ver f ahr en nachFgtisdysn einhohem Welekuylargpwichiper WE'F‘@O Efﬁte'r‘@‘t PQR Gotufzpleylalko-
Sol vens Nonyl pPRé-rR? 3 picttionisghe oberfigchencldive, Aiis| ATMER Qﬁ k Getiiplkahak ROESSteavialsor
an Pol ynerem i bRl B attalkopele ynd; svsteteshin PomEeR PAER)-CrrGAe! yMfassraden Grinrs Aktte
de fabricBti ondWelH& fibre creuse poreuse pol yrr6r| que corrprenant | es 6t apes
consi st ant auffer

Cher mop! ast 3&u3°"§;'eq"m, b 9o preieanel pars vl e Bieats M redpgriosse

suf fisant pour quo € polynbre et |le solvant se dissolvent nutuellenent, b)

introduirg lyg V@Jﬁ pﬁactl%g&}u 35 wi edag at%ﬁén(lt't& E&ndegm Fiftn 4 §-bis88-ai-
forme |e nelangg l(r)&rdﬁrag%bﬁo y%cfﬂf'onend"gﬁl &S eﬂ#ﬁ%ﬂ'@? rh&l))l dnﬂés@ b Eift‘:pbmausge-

flui de desti newﬁ,,t,@ f n | um ere dans um ere du nel ang

fondu ms en 30 ' forme, d) refroidir Ile rnelange fondu ms enforrre _
dans | a t et qz.clshrbi! fich MnsorstR &, WERHDEE FolyinGre IFRlybiBpyiAastAd SEDSIWahd RbhyfBRerBK/3E €
i qui de- 1 qui ibxjsiiiaRiol &t Grilliokih Bi RorntiicAGH PEIPMarbrh fin S@veh® I5TRS 50.GEN. PBiirERE
bi egnti nue de pol ynere et de solvant dans |aquelle le polynere et le

sol vant for mewénditationsphases separees intimement nbl angees possé6dant une
surface interfaciale inportarite, 35 e) elimner le solvant du

pol ynbre, cdr arbesdé defapyivation idund fiiretreuse nareuse polythdiinud doppienknt dedtames Apreisentta:
aut our desl a sura) ghafferxunemélange al'uiel palediéling) dhefrannldetiond et dwn alwanted ugp) température ot
rintroduction d'pardantugdenhs sufisantafoprssiveljesnslymimtet o selepnt sediissoivepiumutusligreent,
rev~tement, et 1Y) inteduipdy mélarge fens tdapp unectélp \Wipmusion) 'adantée Anmetise e forme, ipmélange
i oni que ou cat i MY RS iyme t’“‘!?ﬁ'b@(ﬁ’ﬁ“P? bre 40 hydrophi | e |ipophile
conpris entre 4,5inEqduise g fluigle dﬁ“ﬂ%@&@’ﬁ'@”@ﬁ”ﬂ%ﬂ“?‘@%ﬁm 'Eé‘f'\"‘tﬁ%d"l"‘e'ﬂﬁﬁ?"‘l’“e'aﬁéi‘

la tete d"extrué‘?’ﬁ‘ﬂ oesb e une rem bre zgr;e é’{'}B uret dans Iaﬂ?uelljellg

T = A e g femga AP
di 2 bic Eimue f so|v ans | quellel e |e §° vanﬁ for, dr;nent detix Li)hases

r evlen ‘If fat :jond ’se m ll‘ﬁ ag; éi ne cﬁ lm re

et le yi de de J a ex rusi on au

niveau de |a prgq llrhrB ct’ré?. |u| &m%&é?eﬁﬂéhteau rdeE?a £Jrfudecia§téﬂé%|rer & hétdngd %ﬁmgkn .

est- introduit dqg;,ge at~t e extrusi on au niveau deuxi bnme zone

tenperature. SO gyinRUQEEIBuSIRLIGSd Brdidismnah Sidut s\nl.q&.aeaee»atanendatns I equel le
diambtre de la fa) iy endBSien &l l4ld sGRAE Jruh AersiBidihdnOBNIgR duacdisidiB #aht lud dolilisre
creusg, |l rappmwro,smeniioaﬂet:di.@nébmﬁhmeba fibre A celui du dianetre
initial etant conpris dans |'intervalle de 0,25 a 10. 55 5. Procede sel on

| ' une quel c@ncrrecédé Selore lacekindiedtibo ns dams deguelcla tidls d'egtasion Ipesgtuel urleaprémitye czose de
d~pl-ace a tr aviengéritae tderisclaqiishoxia rfitrs i eshfoanéa reé und teegdle zbrierdsctempératiré dansdaueglede
cell o du fl ui dibreforméestodfididiostsnliditiée. 14 EP O 408 688 Bl

11111111%¥411111 11 111 6. Procede selon la revendication 5 dans |equel |a
fibre se def atvecégé saian lg revendisatiop g daé%leqlte“elﬂs'd‘b@lasi!ﬂ&eﬁ Ip @"F%'P%d'sﬁ?defﬁ'?’é@?'e figidg g
vitesse nmoyennd® aftemet squt infredyits panglafte Sietpugion aurnivepy de-(a premidss e pe lgmpérature et
quel conque’ des® fEige g refrgitisgsent fisk intsepulh dans la Big LextruingAu Nivaay ?%ﬁadﬁu’ﬂ?@?t@%d%

la 5 5 f or nETPESHUE une Ium ere est de I azote gazeux ou une vapeur

o Poaual 4 SRR 58818 ol Gesalevandioal Lons, RLecedentes,
ganshl Of]uelj forma $8 :E PE f% Ere Jr%ji értpﬁ fi ?d la H)Feeé%& %t ;\ipH\ tre
€. huile de S:Rrhafi‘ﬁtaﬁ‘éb %.;aﬁnsﬂ kJ &eoz arac

hui | e de bol eko hai Ie d oI i ve, petrole | anpant , hU|Ie

de’ coco, huigl epgdRaé ik ruhd quet o8 rélEncicRtiohe prabadbitss, s NBHuSH ta ibke '8 ddflace 2
coton, 9|5ycer Oljrraverg fa! tt @%ﬁs?ﬁeﬁ:o ﬁﬁﬁé&é’ @anretdﬁfbrgﬁréeb§$d"6‘€u fllﬁ"éld u‘?efradﬁlssement e
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| ofFa, huile de macassar, huile de margou5| er, huile d
"i't§s et huile de carthame, ainsi qugply .ﬁ)s%ﬁbgqs olei g HIIE ﬂ“li % m |
Il

' sfeﬂvlque, arachi di que, arachi doni que, enl que, |ignoce
| i no§ eni que, el aTdi que, vacceni que et. Ieurs gl ycéri des, et mel anges avec

leurf sel's dep,S@eicstd soR 1eOVcAGEAISHS, Ahnsiqubiadh Rirs!Ea chlacan Ry ERE QN 1) o' il h
quel tonque des rf&é/ﬁwiearatalwmspmp@d@miemddad%.d.ls@ﬁ\uﬁ l'e fluide de
refbl di sse- nent est choi'si parm |e groupe conprenant: huile de soja,

eau, T hui | e der.p®aaédsi son Mns queicoiqas asshiedendiclions Préd@deents Sadane Jeqlalild Buidbedestiné 2 la
bol eko huisl e deormatioh dubeiymibreiebtele diaztei gasmpx p.ains obpeud sanigant , huil e de coco,

hui l'e de cafe, huile de colza, huile de maTs, huile de coton; glycdrol,

tri G| eate de §l Poweédgl selon t'wriermpelcantyerdss révericiostioR) précédentes, flas dﬂgael Iehikideedectevétoment
macassar, huil € estechpisirngmnidé aroupenandtitué de : thiiily de, soiaskuiie de pefaffine; huile (d'araghities hyjle de
cartjhame ai nsi qéﬁgmpé'y"%d?lwbbo queﬂqu@utarsalhhﬂetqqgtﬁepétrgleéampqmwﬂweaﬂ?m g e café, -
ar adhi doni tfue, bélecisi epiza, hule go el hladle qotopcalerigh ioleptp 5i8| Abreryactimyristing Q'ﬂ'é de
vacdeni que et | éifba hyiledeanacessar, hulls de argousiers huilg e, rigin, ggsence firis ‘ﬂ@“ S8 cefrpmey ginsi
pot dssi um et de e fesiagips Q'S'queé @amiauge GiRIaue)| Fpehidique, é‘(ﬁ&'ﬂ‘éﬂ"@%l nigue, dfigpaceriqus,
| eqdel e fIui qdnpiaup.knplgp vacsEniqug st ghisrifes Py (IFAgSygvec leurs sels de
rev terrent 11. S¥fugt dgRotesEIg At eca éf(?endl cation 10, dans loquel le fluide

destji n6 B f %re IgTri §$£ nselén lﬂ,a;{?g |catr£ﬁ fnth afnL 'l‘gge(? Iedﬁlldréed\ée;sf% oL

et lje fl UI de: Lo h@ue de,

E ren {Oﬁﬁg e§ an
dang |equel e fg e ﬁocﬁﬁl 08 loliitad! h J..msl e
revetenent sont 4g aw Ee‘%ol 2 nifS B Ha Rt AP g Lbtd? ﬁ:@ﬂptr Ho GY@Re, E’im%éiuﬁe huile
i ntriodui t gans i@ idbh Guflb @ %hacdShiO Ruile 38 malgausier Hofk r.capbssende et GHR! o QatHARe
des, rovendi cati @Rsi ofd 8§ les‘lﬁue g@rﬂ que S5isRdue! é?acﬁi@rhméé?uoeﬁﬁuedﬁéhemque lignocérique,
pol Yot opy! bne O finofibui) Olinb Brtidus) éﬁ&que%acoan@ﬁeéﬂaeusseblmnadénet ABIRNGES BEHdSleE Sels do
revendl cati ons pédrmtdepdtRsium dediscakciamuel e tensioactif est choisi parm le -
groupe conprenant : nonyl phenoxyet hoxyet hanol, un-ether d'am ne de

pol yoxyet hasl broe Proudié46lon ia revendicaivn 9pdany Brystle mgnuedaa:(eﬁs)ndﬂseryém g és, mé&hasquel e fluide sle
et hoxyl es d' al cesétereat.yl ol eyl i que, des condensats d' oxyde d' dt hyl Ane avec -
du tallol, des dérives autoenulsifiants d' acides gras a poids nol 6culaire
el eve, du nordoPwmeddé sdien drovetsindicatiore 10, dansnisavelsie divide testinfied dolpiniationndiene lurhiere @t le
c6tyl ol eyl i que Péme queclp dhidsedet pBtement of le filigride aflidisere®s,  al cool

PCE( 2) cet y¥i que, al cool POE(2 st6ary| I que, al cool sefgras PCE et al cqol

POE(2) synt het g(?éé rsP'ﬁ‘h!ar@e align 339ang legusl Jecfiuige dest Bladoragtiop q'une ymiare et le-fluide
quel conque des N SPTE 1RaUfifeeR é’d'@ﬁ?éé%t‘”e G4 Relangg, [paqu qvant dioire inradyit dapy gdéte

la formation de dextyysign corrpr end un antloxydant 16. Proced6 selon |a
Lgxg? :j![ ﬁgt | on 1gl‘ocgd% ssélonqgne quelcor%ﬂg des e(\j/ean lcatu%rsmst pr%%erﬁes Bgnsmequlelelegprom\!\&% ost du
(1,3,5-tri rret hyP°h§)r%ylg"et°u 4 pgly'g'tycfnet ort-butyl - 4hydr oxybenzyl ) beri zene et un

phenol steri Bs &6 mne%gconﬁ:ﬂ apaf &endick onfa.@seﬂ 61055 Gdn hqlidt 1 BYFRGH SAhd
1, dans |equel” mpﬁl %orﬁ& ARV IphBA ROk 3 fharieh, uh ‘ith&ob NARd d@ﬁ&ly &thylene, un
nony| phenogyet hgw gbw gL @gﬁud cm.uedendé@ SRRARNEEIG! 0dtyISlsyigR] oD tshasiRas
le. S\mlvant est d@xyl vec du taifdl, 86se8riva® hi@muidiflants d'acides gras 4 poids moléculaire élevs,
~ du monooléate de sorbitanne, du monostéarate de sorbitanne, alcool cétyloléylique POE, tensioactif
~ non ionique ATMER 685, alcool POE(2)cétyl|que alcool POE(2)stéarylique, alcools gras POE et aicool _
POE(2) synthétique primaire en C13/Css.

s . - _
" 15. Procédé selon I'une quelconque des revendications précédentes, dans lequel le mélange destiné 2 la

formation de fibres comprend un antloxydant '

16. Procédé selon la revendlcatlon 15, dans lequel I'antioxydant est choisi parmi le groupe constutué de :
.50 (1,3,5-triméthyl-2,4,6-tris-3,5-di-tert-butyl-4-hydroxybenzyl)berizéne et un' phénol stériquement encom-
bré, soluble. .

17. Procédé selon la revendication 1, dans lequel le polymére est un polypropyléne et le solvant est du

_ nonylphénoxyéthoxyéthanol, et dans lequel la concentration di polymére dans le solvant est de 15 % 2
56 . 50%en poids.
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