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punp 114, the ‘ig 112 branches into four lines 112a, 112b, 112c and 112d

wh chfle%d y A respective [err] mEP 0 igg 249%5:;%‘?%%0%Pé“&ts)e.,agﬂg&jno&s

106 of tRe di a d by Qeixingl 8hdl ¢ chling . 260 gram Lhroud. khe

poftions 1 fﬁége&ﬁi%%%fzmfiiaah-aiammrum&aaouﬁm%@éﬁvtﬁﬁ’gfgils%e%{ﬁ g‘l}’%w. éé,'dtzt 0
% hd : i

. , N2 f '
vepsel 108 i1y nABnohd:§ethdydthaneinTHecemperayrd P} IPRe Wa{ InB Sdvd
lifie 119 a i{i{ﬁagﬂerl\%&%nﬂemtertmmﬁhe'ﬂ:&%‘%ﬁ%ﬁ% Lyl anoS %br anches into
i pe 121 roughltifedquaditpld patsagh diefat 4 e@eerd rgs | ohting @Y stenPm&intdifkn
ofkthe die 5 I@geﬁ@smﬂ@lthe 16291 90 @3s holtndgy2 vastHE o E‘i%ﬁ’éf:%ﬁ%%@c{m mixing and
| NETAl | at i o 26 €C. iNeng wasewdmenences [wher W dsmretetile of t° onl ol o orviaiaed at 200 kPa.
M ¢r Opr OCes heabny timeDESEH PITHEI\Dend BISEHPHITL ;‘E J rop addoss @ fiiten wen$d k-
wi fl now bemummma@esaypr@m%'ﬂ‘?‘ﬁ{8 f(%,ru ERG Soyb&anloll @s e ashue fiuirend fugoehing flgid-
holfl ow fizbre rrﬁrmrawﬁés{semmv‘ﬂﬁe}f’ "g'n @ BoWase 7.6Tcomth, Biy coatig ngnrafiy EiseH
hedting 2600heydepmilow r#g ?%f{gT“e S e‘ﬁgeb ein. 7300 gram of TERI C N2 and 100
grdm of ant iccrykiagdie GEef o o (F AN ofnd BEGt amseoRRegids the desgk PriEfFEn was
Martks) . TERI C T iyl hetbiver hoxyeiraaneisicsihte fiorperat ure of the dope
wag rai sed &% EC W tE agi tation under vacuumto ensure that that
thg m xt ue becane honogenequs—Fhe—dope Was { [[egyeexi ruded 20 through the
quddrupl e passage die at a tielff®fature of 220 Q. gy Ng M| xi ng, the vessel
90 Mas hel d under a vacuum df OIEHE®Gnd the oi|l heating $ystem naintai ned
at ferr]. Mxing was comrence@"‘i?é’ﬁ%r. i he tenperature of the vessel 90 was
[erf] m xwg and heating ti NE gz Pok m nut es. PDurdorRp ext jusi on the | unen
forjr ng ni'trogen gas was mai htg bW 030 Middna. | Fise%f il terf 97 had an
average pore diameter of 20 |ef fgga?gsigehe pressuf @28p®mp acrjoss the filter
was! 50 kPa. .25 Nitrogen was Ls@hhr amebiit aiaekPaf pPr0g™ifMiild and soybean oi |
as the coating fluid and quehckudvecé | ui d. The dpP8NIlow rate was 22cc/ min,
the:_ymen 4punp flow rate 7. 6| auédtdme t he coati n;‘rS’Lh'rp flowrate 5.0 cc/mn
and:; the quench punp flow rat ¢ siegedt@Boncc/ nin.  THe'S€fr cul gti ty of the fibre
prior to extraction of the sdlsugae perayiotsopmien) f He tensi on was
175% After extracting the sofvent, the physical char ac'éterc'iﬂ%;?%ts-ofené_!@s%" ta
fibre were:- 30_Lunen . was genera o@r Thp i4Cay Bifucie Ly
610 orr] 8 r ou et i o fomed yas sorore SERTR C0L e e ol ppmes
Poi nt e or ot o '-ﬁ %&éaatg/m RBI %90 Adolis/@IaB. 1 EPHATOE PBFHPOres ’S‘a;%é:gﬁ,' o RO~
si ze ) ::zpzrc:t .t qwa Efrtlle lacey structure where one'c.avity mters:c't'i eainls?'th:fr rt:::ylacey structure relate 10
and the actual intersection itself a “pare”. Torolt)fgl::r::\é, biu::heir intersection whereas in the prior art the
so adjacent spheres and such "pores” relats to clrcies

A .

e \ i ical "cells™ of between 0.1 to 5 um which have
' i - ve substantially spherica : :
® A e rpores” ﬂ;a(\)f 1h?o 0.5 micron interconnecting the cells to each other. The "pores also

. i i i O Ty e f a
SUbStantﬂtarlnly :;:;uzzrals:;zsof about 8 to 20 um. Water Permeability tests showed that the permeability of
' connect the

. ge y 0 e.
typical fibre from outside to lumen was oneé third of the permeability from lumen to oqtsnd




Perneabi lity at 50 kPa > 40 cc/mn/mYield force

, Break force 1.0 N Break
-ext ensi on , > 150% Sur fgree 4pd249 BA dt h (nomi nal ) 1 [err] 45
‘The structure of the fibre so formed was generally lacey. The | acey
Structure does not lend itself to a precise qyalit Gdidtibd, iitGtoibe
terms usedgdug Asecdxrbie pas tmen destrined ifyPAIABSO §3‘Lljm:%? B ,éfgﬁ 6l oP @firR6L cadtor t he !
prior arutnd&g&oh 1R the) eSrusip@ PSS Mak hoarpligs to Br%ﬁlpgﬁrﬂaﬁlﬁﬁ&ediiﬁdeqﬂor es
relate tdy nuylobadeiso the soletiones p 6T Y é't‘t?“d e%tk sA verlt M2y ba 6@igd =i theicdatinge :
wher e or&TEminzy'stRRQLGM@t‘%BﬁHGtetﬁﬁgWﬂ e equivalent to a "cell" ané:l t he
act uals iiger section itself a "por | dodvo! Sid@hriatianadf the ‘corpositione

| acey str uSbrisce pore magificaticy MRy b5 %Ee : E&R?‘J“&gﬂaﬁ%p@mh thepaxiaieitection| bt Wit o
circles dtanarauting,fuchMerriitier] $ tel fé,%tﬁa@a&ubda Subiecaqmoiosity can be yaried ie EAdiek
relate tsymowpist MosUCRHHE MELE; tecigera@gr,&&o;tyeénatfaﬂthtamotﬂaeng:eﬁw@é% s more

cyl i nder porosity frop|3 "sKg gm:ﬂ?m Se (réWafe asy@iedy), the lacey structure ha
al veolis edpusinag e r?r&ar 8?0% Vauld Iﬁées{I Rcdhd) with tae chokeholmerdn A SEaatef Xt%‘l gﬁger
nunber of %'@"q ”s' ; coit}rrguptdug Gmier s estinolflidsprielsdney R el

al veol i . “’55‘“"""“ "‘ s w AneRbrEiuE thet sidergooling wiieck ofles AT cal .
"cel | s" m | a ﬁfrﬁs]onv&mummea%ﬂfb@wqrﬁlsIe§}r“8'?rt?:ultar &%i(‘)res""
of 0.1t h‘bcq;?'" cron |nterconnect| ng the cells to each q& maTQﬁquuﬂQﬁl@ "

al so c6nﬁ8’8f VP ﬁﬂge,lrgcge tractiahiste of the shiuctarb darmatign {sGotslp &L, -arato layers.

Perreabi | lcto tm §ts§5f9$'hgvmea aith ﬁh@lﬂmmm’ﬂ"twp t"ﬁ? e st ecf@l owéd BY & sthgeOsn :

out si de t° MbrdkBss, HBGystdm cailddfe mave i arsianipey 2 J L g,tt HTBE skoraage Birde. 5 ;.

EP 0 423 Pk Lo ughnterTonTeR G PYTES. s i ﬁ‘:}g“e’ggnt irdr fichlapd e poljoera ¢

IOOI ypr Qpy, @Uiée RofCoddingreteund e interfecial supe 818 gepg;&gnt hlecdidieveigittof thei on

q%:_ess NBah ghesea pibile el pore size Herendsan PSR L% S5y Sean oi | with or wit hout |
castor oigolyey be added to the soI utlon hqubggfas nifie: mlyaﬂderﬁmmﬂl\ﬂ%‘sz

or BRIJ 92 mustobe netsfematlﬂPPsftbé?atff" |°t”|‘§ ¥aston tharBRe vegage speed of

Regi st er etle Guendefiuigh Thasextruded § 23 o@ﬂé’%rab@sﬁe&ealmanm@a@e fiorefaypls

Sur f aces pte uangifivd- SuhiaFRoF I sﬁt@ahemh flalal hetagergeread m\@e"%PReP‘E)P‘ Bha |

var | at|onat(33fsppweabe'6r9ﬂﬂ‘§?tf' thQ pete Qi RAdble@esbitui d. Menbr anes can ated

pr epar ed hle?o?'ﬁb"deﬂbﬁ‘ﬁ '@: D0 fiford 1 thé! @seofi nitfogeh asetbe Jupan lfﬂff““wﬂt' a§ ﬁ%r‘t'?fe caI

nor phol ogy iAUA '\e Vele "vide VafidiTbraig@ds. Wabn nifagetio! Q)??S“’a@u ] ?J\g P

can be vaf’?P@Ef "i‘aH thep, g},'y Judtadh oo size, ghligngreaten BHYIMHNY a s ﬂag;g .

i sotropy &R tha 9 i 6hddBsean el lir@a endeherolings a“mﬂ?qathi

I i i

r emai nder " oy & sdneaveasBeof asgimmical cgperessigt o ,po ,hgfs may '_

coating fl L?p hmgﬁ%%lyﬁbﬂjwné iisCtBe plegenthi D"ﬁfet“?t’e"“?mP"t"@Hc n‘er to a greater

extent than the quench fluid m xes when the coatlng fluid is omtted. The
coat'i ng 5fI U|(ac)tp %tyreaés the surface porosity of the menbrane. The hot
coating fl Uig papilyliehatiaride sudden cooling effect of the quench fluid on

t he dope. Th@pagxavtyudegeﬂnbtmrdel s -a separate, co-extrusion, and is neither

part of the @ygokssige . extrusi on nor the quench 15 co-extrusion. Al though the

preci-se rrechamblsmw)f:h'ttﬂﬁe structure formation is not clear, it would seem

thaty a lé quitlpblysteng bicont i nuous systemis. formed which i f maintained for
suffIci ent  t@msyretyaehradtit two separate layers. During this process, the
syst em coul dihtrelypeagEenePx t%si t hrough a ltacey structure followed by a stage
of nearly spﬁ@P‘V?f%M'°"§ ‘Tp ét‘?h i nterconnecting pores. For a given pol yner
and sol vent -§hPRYaq¥ ze range of the 20 cells depends qn S i @nd
the inteff actk ‘Fe“ Pﬁ%ﬁ@ R Sthé Rollt teeiyobine which paebe yspL S éﬂd%?ﬁ x%yrrer

| ean phases @tep,p{h@ SlerEioft@pends on cooling rate and, to a | esser

extent,. m)lagéﬂ el ght o the polyner. It is to be noted that the fibre

travel s down the quench tube at a si gnlflcantly different linear speed from

t he - quen?c1h fluid. The extruded fibre travel cHsOkgH three to four times

faster -than the average speed of 25 th ench ?I urd. Such a speed

di fference cal cul ated on the avey speed al so neans that the fibre

travelis at a speed about doubl e the m speed of the quench fluid. The -

average and naxinum speed of the quench fTU~(CHEGH20dn8 t aken as the speed
with no i brie present. ‘Al though the above exanple refers to the use of

ni trogen as the lunen formng fluid, any saturated vapour nmay be used as

may.a wide variety of liquids. Wen nitrogen (or a saturated vapour) is

used_ it has 30 the effect of reducing the |lunmenal surface pore size,

glv ng greater asynmmetry. Use of a saturaed vapour has the property that

: ‘condense in the Iurren under cooling, allowing the quench fluid to
pas hrough a '




orous walls, and give sonme neasure of nechanical conpression to the
di fyi ng menbrane. Although pol ypropylene is the presently preferred
m)pl astic polyner, the follow rgp pa2yy2@Bt ney be used:- 35 (a)

(‘d f. pol yami de (e) polyvinyl chloride 40 f t abiSldximate ratio of 70:30
pokymnet hyl R yl akao 661 andpRo Isyaphitirg [oE fe 43 | C) fg 'ﬁ:qaﬁ'ﬂhg g‘gﬂpﬁoLAM 35X2, x+
t et epht hal af&y fdif)op @hiptose Yideardntl the|rest mgstly br m HEO3 Borffkrylefo @pasy! afcorom
TER/C N2 anot meretsaa.bmrmnvérmmhupromysop%fﬁeﬂés ) Eost 50k inoniRNNRIBEEAM
35X2 Whi Ch gyser sdiveatsifan eoleidioscytlicaiay bp upeddn gjéﬁgj?ﬁ%%@w a:- 50

[err] [ekr] [#eihjiogated dezatiyesss getylAlgY! “S/‘?rg\ seréhlc*"Té’ 2 to 50 and Ris a

m xture of [ eskindbusetesofeiiopepide hﬁa it TRY ScidsauinCasTERPI2B0 about
hal f of whi che)aelfesniuisifgag desiyaives fam g [ rmstly branched species. In the case

of SYNPRO.AM(@@(E'ta")(“P“?P'eateZ Yet anot her sol vent which nmay be used is BR1J
92 jwhich is ae)pserp ?sgy g Neudhak APLAYE-7@leOhOl . Qrher solvents for

poliyol ef |1tns \M‘Pl &ﬁ dit carrying out the process of the invention
i ndl ude: - @ ATM ° Yo ?at ed derivatives of cetyl-oleyl alcohol such
as [TERI C 17 )F 8?1t %g]s of ethylene oxide with tall oil such as TERI C

T2 (c) self- %[.éhVaatdnmsof. ERMENnd GIRSAEEN-MP wei ght fatty aci ds
such as TER ,mryrmnoglmmws(ceys BRYE 104N monostearate 10 (h)
PO cetyl™ ol ey} h @ﬂl@/ﬁsm&nm&@ﬁ‘@l%e Tf de ﬂm§5Tp Ri gmoq:mmg fuid
surfactant (j )Th ggabsﬁa{eyhayaﬂmhbbs thi ycoaticy: ! t"éeéﬂ¢ su JARN

fatfy al cohqlss s ebctasids RRASGieEN! KIbsErRgs er ng ang( ea,)d
synt heti c prwgt@my be s aattectverich Suid HOthes SlRE‘i%EeR 'K?’LK seATl\fE?? CT RRASOL

and RENEXzoarﬂ%daaggs.ﬁ.earetihérmtacl@mﬂ/ﬁv"kg‘c'“%e same substance nmay be used as the
coati.ng, | uneg)pesfirgalench flui ds. The lunen formng fluid may be sel ected
M a W de va)pednyt ddf subst ances such as soybean oil or an inert gas such
i-trogen. \@teetoilmay be used as the quench fluid. O her substances which
may be used adgd)tblekoldinen fornming fluid, 20 the coating fluid and the
guenchi ngza‘lw(dOﬂﬂde“!fHé‘.- (a) paraffin oil (b) peanut oil (c) teel oil (d)
ko oi |l 25 Molive@l oj| of nustard (f) olive oil (g) seneca oil (h)
nut oi l- (ME’%’E?FT%‘% oil 30 (j) rapeseed oil (k) corn oil

(h) coconut ot

(i) coffee oil
30 (i) rapeseed oil

(k) corn oil’

() cottonseed oil

(m) glycerol

(n) glyceryl trioleate
35 (o) trimyristin

(p) jojoba oil

(g) macassar oil

(r) neem oil
: (s) castor oil
s 40 {t) orris root oil
(u) safflower oil
(v) oleic, palmitic, ste
acids and their glyceri
(w) dioctylphthalate and other p

nic
aric, arachidic, arachidonic, behenic, lignoceric, linoleic, linolenic, elaidic, vacce

des, and mixed with their sodium, potassium and calcium salts
hthalate esters of alcohols of six carbon atoms or mpre

EXAMPLE 2

was .dissolved in 14.6 kg TERIC N2 with 0.2 kg antioxidant

oy polypropylene PPNwGOFf 230° C with soybean oil as the lumen, coating and quench

Ethanox 330 and extruded at a temperature 0

h fluid temperature was 31.3°C.
® ﬂmdih:h;r:::rs‘gns of the fn'l)are were 322 u.m lumen diameter and 671 um outside dlameter

/m at 398 kPa, and
106 ml/min/m at 98 kPa, 367 mi/min

fibve had ‘a water permeability of

4781r-rr\‘l7mr|enjrt:t;g'599 kPa, a mean pore size of 0.301 micron and 90.7% pores above 0.16 um

5'5 EXAMPLE 3

i | tioxidant
5.2 kg Hoechst polypropylene PPN1060F was dlssolved in 14.6 kg TERIC N2 with 0.2 kg anti

7




sl

(E cottonseed oi- | (m glycerol (n) glyceryl trioleate 35 - (0)

trrrryrrstrn (p) jojoba oil (q) nacassar oil (r) neemoil (s) castor oil 40

(t) orris root oil (u) safflower oiBP@¥23249Bt, palmtic, stearic, _
arachi di c, arachi donic, behenic l'i gnoceric, linoleic, Iinolenic, elaidic, 3
vacceni c acr s and the|r ycer| des, and m xed with the|r sodi um potassium ¢
and cal ci ufff d " 'F?t"ﬁa?%?é: and ot her ht hal at e est ers of b
al cahol s of '8"% ‘E%‘A ‘;@0 n;"efer o
pol ypr opy! g %g;\?@r a2 f]n Bg > f'ﬂ 5 R G8 kPa, :
anti oxi da anox ext F U 03 R PEP ’W‘t h

soybean oi Exm tehe Iumen coatr ng and quench 50 fluids. The quench fluid
tenperature—was—{'err] The di mensions of the fibre were 322 [err] lumen

di aneter and 7y fiRkkst p@yPrspydfe BPIAGBIFas dIBGvedss Wi 6Ky NERId RS o.tmag kg amt.sarnt
per neabi | i Epark SW@d@xzdﬂe@ém Binp&aurk BR23038 AithséyBbdl diNa8 theIonK E’(ﬁtmg h
m / m n/ me atuidsd Shekddench AuidRmPeratileavas 82 oof 0. 301 micron and 90. 7% por es above

0.16 [err]. Hhe dim¥Addrt & the fhrePwdtg333QRCIDREN BaMeyd BPBAb QcouRiAbERABEY. Was

di ssol ved. i n The reButling fibiaRadCa Natenpstriteability k¥ caVinindi kS kPa, BB0\@iPowin/a 30398 kBa, and
ext ruded at44869nt3/om1zl'eaeﬂ99klea ehemr@tmdfb.smoyrbealrsm%l poees abdve Oli@pmn, coat i ng

and quench 7 EP 0 423.249 Bl fluids. The quench fluid tenperature was

[err]. TheEXAMRLEH ons of the fibre were 324 nmicron lumen dianeter and 652
m cron outsrde di aneter. The resulting fibre had a water pernmeability of

126 [er r] ”°9@‘SkF°aVP’°Ré?P kPe"N WW'&‘P'VS@@ 14180 TERE E&srtr[ 82 ky anpfioxigznd
kPa, a me ° at%@ ﬁ”’éﬁdz@SCZ‘“}ﬂ SPeas oil135 he lenenecogiing sEKARPEE. 4
5.2 kg Hoe glb Gwas: di ssol ved in 14. 6k TERIC N2 with

0.2.kg anti eé?f and care
s 5903%%’ e*;"r,] [ﬁ] \ géfﬁ""m%ﬁ kA e %Eﬁf'{% "%@'Qﬁzﬂftgr% ot

t enper at ure was rrensr ons o rr] | unen
di aneter apghniiRgl €rr] outside dianeter. The resulting fibre had a water .
per meabid i Ty of 94 cnB/nmin/mat 95 kPa, 330 cnB/nin/mat 396 kPa, and 448

[err] at 598 sleRg, HodchBRIypRBYIGhe FPRG0GDE whs didddvb i 463G HERIC BYWRPE.LRg ARBY BNt
0. 16 [err] Ethinox B MBlcktrddedatZ th@ipdrinee 66230 PO MiiPEdYBILh BN 8s RENKIA oatiNg Snd quench
di ssol ved fluids1The Guéngh lidRke@pdxiturambdiack 2. kg anti oxi dant Et hanox 330 and

Extruded at &h¢ gmprestons afttte fibfe wWaR082€ L lbrensiyd@aMMAMGUE LADUsHE dibrsan, coatr ng
and quesch f [Thé @sulting fiere harba wéterfemedbility of 78 cart/mingn at@8 ki3l 288 doy¥/mig{im at 399 kP and

~di mensi ons3%femi/min/np ptiH0Q kRees me@IOre sigeof 0.260memand i8AB% tperes amgle B2Fudier r] out si de
di ameter. The resulting fibre as a water perneability of 80 [err] at 98
kPa, 288 [B¥MPLEZ 399 kPa, and 393 [err] at 600 kPa, a nmean pore si ze of

0.260 am and 8 . 9% or s above 0.16 EXAMPLE 6 25 5.2 Hoechst
pol ypr offyl end ' p' y? % Ppé' GPﬁ Tﬁ dsplypd TR SE5 N \KF'?'H 't’lg it 925 kg .
ant i oxi dan %gﬁe ot Lo d !ﬁem e}?erﬁ"'? £ r%l’”ﬁ'i‘ é°y8?a"2’§(95 &afirer sBi¥ean
OI l as t he I%P éng ns o re bum umen tSI r ature
was 30.5 C. %E&a] a9 & 6%&1 mglzl at E mmaer i%eﬁeél;a and
642, [ergJ g%'

%a and 393 [err]

pore siz ‘| o p %
pernﬁ’ablllty of 73[err] at Pa, 288 an/mn mat 399 ¢
at. 600 kPagxsmrrean pore size of 0 260 [err ] and 80. 9% por es above 0. 16
[ err ]
5.2 kg Hoechst polypropylene PPN1060F was dissolved in 14.6 kg TERIC N2 with- 0.2 kg antioxidant :
45 Ethanox 330 and extruded at a temperature of 230 C with soybean oil as the lumen, coating and quench
flunds The quench fluid temperature was 31.5°C.
" The dimensions of the fibre were 310 micron lumen diameter and 599 micron outside diameter.
" The resuiting fibre had a water permeabmty of 52 cm3min/m at 96kPa, 241 cm3min/m at 397 kPa, and
. 305 cm3lm|n/m at 598 kPa, a mean pore size of 0.322 wm and 65.7% pores above 0.16 um. '
50
EX-AMPLE 9 .

5 2 kg Shell polypropylene LY6100 was drssolved in a mixture of 9.8 kg soybean oil and 4.6 kg castor
‘oil with 0.2 kg antioxidant Ethanox 330 and extruded at a temperature of 195°C with soybean oil as the
55 lumen, coating and quench fiuids. The quench fluid temperature was 26.2°C.
' .. The nominal dimensions of the fibre were 320 m lumen diameter and 650 um outside diameter.
¢ The resulting fibre had a bubble point of 175 kPa, a mean pore size of 0.3 um and 87.4% pores above
0.16 um.




E 7 35 6. 75 kg Hoechst pol ypropyl ene PPN1O60F was di ssol ved in

er ature of 230 C with soybean oigp g%28 Bgg Bynen, coating and quench
-ds. The quench fluid tenperature was 30.1 C. The nom nal dinensions of
theffibre were 320 urn [unmen di aneter and 650 [err] outside dianeter. The
restl ting f EBAMPUESI® a water perneability of 68 [err] at 95 kPa, 288 [err]
-#02 kPa, and 40 347[err] at 600 kPa, a nean pore size of 0.270 [err]
and: 80. 1% por &2 kgodepehsh pal@rapixien PPRHRZQ\masEdliggolgadoin I%%t"'me@hgﬁ kg sbypeROgiNANd 46 kg
'PPN1060F waﬁas&’i' sibyith Qg kg pptigupdapt Bikangpg3p @ndyoxirygdadiat g tom @tUém?f 18%1 Qi sogpan ol as
Et hanox %Othar'fﬂ‘eéﬁﬁtﬁ‘&éﬁp %ﬂem& HuidpJbe S‘teﬂ?'e"“ﬁ’fteQ@t'T - soybean oil as
2 HER ?"F'B ‘ﬂ

Lery] "The' dige Hgﬁ'gnggmﬁga L o 10 TP e %ﬁs?wé%fé‘%ﬁ%?@ﬁ%‘géﬁf’

ni cf on outsr%?e i afeter .. The resulting .fibre had a water permeability of 52

[ery] at 696% [err] at 397 kPa, -and 305 [err] at 598 kPa, a nean pore

siz and 65. 7% pores above 0.16 [err]. 50 EXAMPLE 9 5.2 kg
Shej | pol ypropy se%eéh\é@ao%mg%edipﬁsé&ov% biBsoRedTin 4l rhiktre QF 16% K $6PoeaR ¥iPS" 00!
and 4.6 kg eawk @l afd bxdbidd et & mbaiaardtd Q¥g @owiln SSHBRANGK a8 e 1aHsh, B¥diig! slCqudhcna
t enfper at ur enigds. Tiduerich kuiMdpersilrarz.otd. as the 55 |unmen, coating and
gugnch f lgi.ds.Thd hamiagpi imelisidhé ofi thb fibBsNaRé A20LUNE lukvars didkfietét a[meeso]unT busideQdidnid.

di fensi ons of Thaessélingrmibrewed @ b@BE@ coBt 011248 kR¥EOMEkina®LsEs b h 16 And 88r20d popastabbvde

meter. TRe6uwsulting fibre had a bubble point of 175 kPa, a nean pore

e of 0.3 urn and 87.4% pores above 0.16 [err]. 8 EP 0 423 249 Bl
EXAVPLE: 10 Sl‘ﬂﬂ&_@oechst poI ypropyl ene PPR1070 was di ssolved in a mixture
of+]9..8 k@ soybean oil and 4. g castor orI with 0.2 k antr oxi dant- Et hanox
33( and extr d‘é’olk fosghst g 7%%'? Ve ith! 480 go 12| with D.25kg; ggioxidant
| urfe coat T‘gg i sayogen Ahgsdhampn %59 2’6’ %’e“ch
C. The nom 'r‘fgteg'lpe't’ )

mensrons of_the flbre wer

L[e 32r9d|£n eroah]d utside me
650 i crgp OUtasﬂé’%u.ﬁf‘ L2t o ps coobl idtl%) Bl bolh atéove gqjl% poresa%ovio

kP4, a nean g ﬁ; SI'zé ron and A)pores

EXAVPLE 11 g g Hoechst pol ypropyl ene PPRL10O60F was dissolved in a mxture
of 110. 8 kg gpx@an30i | and 5.0 kg castor oil and extruded at a tenperature
of |186[err] with soybean oil as the |unmen, coating and quench fluids. The
qugnch flspli d taBTREAGKRE Bolyrspyikde BP0 lvad Gissolved Thh.oneyITERIC NIi Witk DD IYNEhticXidant
thg fibre wethenod360 hrer gxjrudett BEM tethparamieart 1987¢ vathGofoesr il BUhe iutien, GoAARE bl quenche
requl ti ng f filddse Theaphesch Huith Bimperploterwtas @0.7 215 kPa, a nmean pore size of 0.19
[erlr] and 86. 2% ponies digletsioss O, thetfibfeowerd 320EX\MMBIdidrietet @nd 650 Lo outkidecdiesrieter.
pollypr opyl ene TrPKEOTQ fiedadip Belblepoidt ¢f 1 79 KPaga epnPBRI siZe RD0.57 1 a@l §2.8kgpores above
ant}i oxi daht 088 W@nox 330 and extruded at a tenperature of 196[err] with '
soybean oi | as the Iurren coating and quench fluids. The quench fluid

t enper at ur e EXAMPUESI4, [err] The nom nal di mensi ons of the fibre wer e 320
[edr] | umen di g and 650 |de di a

(A0 5 510, i T 5
1;3'9 j)geﬁ) Bg?egﬁg’ ? Jg ti %ﬁé@ jé?%dgzsﬁt@ soyﬂ:egw %rl asl_% Iuwer{ ﬁgartm a:% quench
wé

pollypr opyl ene iy 2092 ki dikriSe N?sswnh fsic, didh
anii oxi dant Etha%mn@aﬂreara&ia%bre 13 lor@bo fival SR gBleics oft 1845 LA dalsd\iehda above

soybean oi |l pagukhe | umen, coating and quench fluids. The quench fluid
temperatuse was 20.7 C. The nomi nal -di mensions of the fibre were 320 [err]
| umen di anetocstim&nd 650[ err] outside dianmeter. The resulting fibre had a
bubbl e point of 175 kPa, a nean pore size of 0.23 [err] and 82. 8% pores
above . 1. A process for making a polymeric, porous hollow fibre comprising the steps of:-

a) heating a mixture (15) of a thermoplastic polymer and a solvent to a temperature and for a time
50 for the polymer and solvent to mutually dissolve,

b) introducing the molten mixture (15) into an extrusion head adapted to shape the molten mixture

into a hollow fibre,

¢) introducing a lumen-forming fluid (14) into the lumen of the shaped molten mixture,

d) cooling the shaped molten mixture in the exirusion head to a temperature so that non-equilibrium
55 liquid-liquid phase separation takes place to form a bicontinuous matrix of the polymer and solvent

in which the polymer and solvent form two intermingled separate phases of large interfacial surface

area, and,




.-err] .EXAI\'/PLE‘ 14 5.2 kg Hoechst pol ypropyl ene PEN1OG60OF was
olgged in 14.6 kg TERRC N2 with 0.2 kg antioxi dant 40 Et hanox 330 and
pd at a tenperature of 238 C witEP4d3emMaBli| as t m
jench fluids. The quench fluid tenperature was 21. 41‘“’ mmﬂmuﬂn
i ons of the fibre were 320 [err] lumen dianeter and*656 [err dut gide

er. The EXAMBLE{8g fibre had a bubble por nt of 280 kPa a rrean pore
size_of 0.18 [err%éignd 83. 4% pores above 0 roces
i

for naking a pol jFoec 'o‘?%’ﬁ pH?SFIPS\WVf';B‘la%d'E ‘?Ir"sﬁ’ﬁ “'ESH% 9&%?9? Blt" i apii 46 kg

heat i ng a mi Xt éfoc?kg encm?&? rﬁ%ta peij1 hasoyb an oil as
t enmper ature an ommar?% ggns f the fibre.we ? an%egl déﬁ\vglser and r'g'ncr[orq oqude f ameXar

di I b t o
A ;h;%%rﬂdrgl~r e
ul ( 14)

orm ng ‘into the lumen of the shaped rmlten m xture, d)
ng_the,shapgsbLenkt en m xture in.the extrusion head to a tenperature so
on-equi | TBrium 55 | i quid-Liquid phase separation takes place to
- bi cont i NUGIAgMBbdhbIpoRErofyRRAe PPRABEH wadikbsEh@b WEDinixiufd. oM10.8 Ry $dBbaR 6il HHATI0 kg -
and-s Ivent f Otastot WD adNéx@Gdst gt achERP. oft 6 PE AR Soyéan| dillg@hd DneN, fcadtih@bnd quench
) e area, fudd, TH8 quencicRidDted@Batdd 9B 5cCC L M S* EXAMPLE 10 5.2 kg
Hoechdt pol ypr ophemenifaRRhEDns v the dibis svete\8201 1.inrungen miaribtar and 660 @m Butkidp Wamdme.an

oi | arjd 4.6 kg caba wsulting Fibrejhade ibble kejnt 2H245 dR4. d mean Erdsizeot 0.3B0m andi8eR% parsatiove
at a terrperat ub-twh. 197 C with soybean oil as 5 the |umen, coati ng and
quench fluids. The uench fluid tenperature was 26.0[err] The nom nal

di rendi ons: of- e were 320 micron Iurren d| ameter and 650 micron .

out si de-di-affet er. The resultl |br bl e int _of 133 kPa a mean

pOrz*"-él ze of 0, 482 O/P P@%?@ "95 8‘9 ﬂ: g NPOwit 0 ) getioalant

5.2 kg Hoechstﬂf]} i i s8] ??é%"al’ﬁ aSWrmrec‘)%lr'gfcs’ ench

kg. soybean oi |- %eraure ol

g soy ml.. riaf. o ¥ a&&mﬂaﬂ neisParls %g‘f['*‘ Ba o
rr] Wi (%J" SO)[- @l%gllltpl br@ﬁadtj& |elgt§rﬂ’of %eﬁ é'agneéll‘ ré]sl' dds or s above

quench fl ui fghat ur . he nom na di mensi.ons o? ehe

fi-brejwere 320 [err] Iurren d| arreter and 650 [err] out'si de di aneter. The

resul tli ng fi br exAMgdeasbubbl e poi nt” of 245 kPa, a nmean pore size of 0.19

[err] fand 86. 2% pores above 0.16 [err] EXAMPLE 12 20 5.2 kg Hoechst

pol yprjopyl eae PPMBA§OHosest phypepyisi@cPAN07DAwds disgolvBERI ©&.0NRg WERID N2. vdthkoR kg antioxidant

anti oyi dant - Eihimen030 &d@xiawdel it torobeirabf 8t @ njtresogibean eil af thd BGjearcodtingviadnquench

soybedn oi'|l asfluidseThegpenh fluidbtamnpengure ves 2pfefch f | ui ds. - The quench fluid

t enpérjat ure was JBe ddminat Jimarisionsnaf therfibrie weierfdd sindumen gfamplacant 65 km auiside Garpter.

[err] |l umen di andheresying filgs bad ahubble peintof t8 kB g mserpore $izp of 0.23 N @nd AT pdrgscpbove

fibrethad a“ou?)lﬁ'empor nt of 140 kPa, a nmean pore size of 0.24 [err] and

89. 6%jpor es above 0. 16 [err] EXAMPLE 1330 - 4.8 kg Hoechst -

pol ypyopyl ene was di ssolved in 15.0 kg TERIC N2 with 0.2 kg

ant | oxi dant Et h é‘&)ﬂg oech gol eXt)IF‘lfJng% %60&l gfsaveadt in 19.&%]( T%Rl%[%wn d’glg antioxidant

b 1,2
tsg?/m%qgt f‘“re Waﬁu« urcl %yﬂ& tﬁg?{g%nm ons 2?33 %Mgre Uvecr"ée{l" 3t quench

[err]{lunmen di amahgh y duﬁé@r sle'i quldtw%leC!ﬂo ghm%fametxhéﬁd%ﬁﬁ% oltSl@s didndkeR

had  afbubbl e poi Rhe eéuu;hﬁbrKRauaabeeaamrma kB4, BnebH pdfe sizb di 618 LmaRdladiide f6ves above
pores above 3501@“&6 [err]
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1. Aprocess for makrng a polymenc ‘porous hollow fibre comprising the steps of -
" .-a) heating a mixture {15) of a thermoplastlc polymer and a solvent to a temperature and for a tlme
50 . for the polymer and solvent to mutually dissolve,
' b) introducing the molten mixture (15) lnto an extrusion head adapted to shape the molten mixture
_ into a holtow fibre,
" -¢) introducing a Iumen-formmg ﬂurd (14) into the lumen of the shaped molten mrxture
; .+ 'dy cooling the shapsd molten mixture in the extrusion head to a temperature so that non-gquilibrium
‘55 . liquid-liquid phase separation takes place to form a bicontinuous matrix of the polymer and solvent
" - - in which the polymer and solvent form two intermingled separate phases of large interfacial surface
) area, and,




EXAlVPLE 14 5.2 kg Hoechst pol ypropyl ene PPN1060F was dissolved in 14.6 kg
TERIC N2 with 0.2 kg antioxi dant 40 Et hanox.330 and extruded at a

tenperature of 238[err] with soybe e |unen,

fluids. The quench fluid tenperat ufég%gsg?%h[err] Thmnmmmm“munons
of the fibre were 320 [err] lumen dianeter and 650 [err] *oufsite Hi dnet'er.
The resul ting fe} lomevidyaite soventisoinahepmiymir, of 280 kPa, a nean pore size of 0.18
[err\Land 83. A%hpategseddyove 0. 16-[err]. 45 Cains 1. A process for making a
pol ynmeri c, por dgtrdgytingacdaiingrfivid ¢ hppindithegputehsuriateayh the gfiaped mylteh aidduiras gnch

m xture (15) oflg)a“"e#lemeep%sﬂwW?lhelcoaélmﬂ@ solvent to a tenperature and
for a tihe 50 for the mer and solvent to nutually dissolve, b)

i ntroduci n& thEORTSE 2e5erdingyie &E‘@‘ {H?’e'l‘ Heoexiupion,hepd Bys i firptdempesaie 2908 (17 39HApe
the nolten ni KR 151 § HAMAOAOIAPFTHriameseaurg 730¢ §§udd) Hgueh it eF(S‘P'ﬁt'%‘é?ded
fluid (14) int85¥%9 unen of the shaped rmlten m xture, d) cooI ing the
e Y ura%cowngt Bt R

o e .rﬁgélln Eéat e gfé"‘g% "’aﬂ e 5 %%n.‘r':; bighBr m

a biconti nuoqsm;argzleg m)((,t F
solvent formtwo 1 nterm ng eparate p arge |nterfaC|aI surface
area, and, 49 a probd3s Bochrding 46 SnyFohe 81 thé BBHING LialniEwrdRINEN biarh i B tHB G M MEREd
char act i sedaﬂgyfom(atlan M MM iRE) forin, R atid & thd hialdidmldtor o the W td Iher & WHeBFitial
surface of th@anstrpasl i®etrange 61 nemlo.B,t10 a0d (g) i ntroducing a cooling fluid
around the coating fluid. 5 2. A process according to claim1l wherein the
ext rusi on I6easlplaesss acchiding to dng pe sfatelprecediog@aind Wherdd the fittte Wiviels lthrbug thb iektrusion S
formed and a 'wetardiffeenpipemspree tartbm ef tHhd &olir@2)idi n whi ch the formed fibre is
cooled and solidified. O 3. A process according to claim2 wherein the .
| UMETT- f or mBngA proesiseiaqearding tripin Bevhersinthieriyefiaysischt ¢ SWpd 3 toct freps fastetitbenithe Avesge he
ext rusi on- heateed of faeodiing &uid.t enper at ure zone (17, 31) and the cooling fluid
is introduced into the extrusion head at the second ter‘rl)erature zone

32). 4. A Br ot RLCoI AN Y WA P! SR erding £ eI &man d¥™iRa dhi ¢ r(‘l‘*)t'?le

di anet er®of tHEIHE F §at‘f' %‘@B‘d"lS _ af ter forrratlon of the hoI | ow fi bre
form therat o of th nal

di anet er be| nt}ge roces‘f 5<éz:gglnﬁbao€an§f il;l['l;} n ecgzuz " Sin %\e coatlr(lg fluud (()%1 (lassge élﬁsge }r

any one of tgﬁ 6if) €orh! (,%ttfnrs S ghddfcP Wl RerlNBole te
extrusi gp he %stu?- & fidkaskal %l?%eaﬁ&lﬁe&s pon di @ndc%olvélgou Anll' ¢, 20

6. A process g ieﬁl'ﬂ Brgchﬂl@-'aﬁb@omakﬁérﬂ: ll@'@cécnb blfn@let@: rlﬂM@dncS efifdlcavaé&ﬁﬁchc@s to
4 tines fast eggliteRybdiBesum g v&l@&eﬁlsdafumt b&assdatahmlcfulnwasb 7. A process
according to any one of the preceding clains wherein the [umen form ng

fluid. (14). s p@bess accoRiingte g@iong & the forededirdt dikired ®itbre/ g Otblling fiid i\ sEERIERE the
accordi ng to gy cmerishig sbytearpoilceaet peeafinl ol peBnubIE feei o, ko aib ait ofmupsthildLidlige ¢l 6)
I s sel ected fseoematdiecagomt pil. coffger dils rapgsesrbgib @arn o doftonseadadilf glycel. |glycprdatriakate,
oil, teel oiltimpisliekeotai ¢il, magdssanfoil.meem cpildcastol o eorrisi foot aile prscsaftiowér oilcand it
oi |, coffee opamitio slsarice argchisia, araghisfopic.diehenice dgnoeais.clidglein) '1"?'15';1;?@@?01’3,‘309@1%?6@? yl
tri Qw‘eat e, 308and theiryg F‘W?ﬁ é‘tdi’l‘lxedj"lb‘]‘ SB'aSQS'l“l“ P‘?ﬁf&’é@%ﬁ”@l“l”s emoil, castor
oil, or rfs root oil, and Qwer oi’

arachi di c, 1 ’éB‘l‘lF?i&ﬂ‘l"&'d'"%é’n%%‘n‘BW“?'?'@ll’l%é‘%‘l’ P R i e e RBIPRIAL 10 i i .
vacgeni ¢ aq) SR ﬁo@fs:h%t% s X85 1o Ban B MAE ol b A5 o BB BRhGS) U
cl.ai ms wpere e coolTn uid is selected fromthe 35 group conpri sing

soybean oi |12 %‘d@éss d&@tfr@rfgf iorl:la(% l31wl'l3%ﬁlntﬂe Iu%lt-fonﬁnﬁ'ihuu@km adaolhg K&mﬁﬁ Jlmd fb)l aré’f
nustard, ol VRsaRl o thé @RBsrauR ot the MEIER Mdkur®i15) beRf beRE inttbduced D 78 @RFisiBN head.COT N
oi |, cottonseed oil, glycerol, glyceryl trioleate, trinyristin, jojoba oil,

macassar oitl, Anﬁa&smcl:qrdmgastaav 086 'bf, th® prebaiing GRimsOwtereiathe paaﬁérllowéctealflomatnd
ol ei C, 50 group comprising polypropylene, polybutylene, polyvinylidene difluoride, polyvmyludene dichloride,
- polyamide, polyvinyl chloride, polystyrene, polymethylmethacrylate, polyphenylene ‘oxide, polyethylene
terephthalate polyacrylonitrile and cellulose acetate. . '

_ 14. 'A process accordlng to any one of the preceding claims wherem the solvent is selected from the group
55 comprising cationic, anionic and non-ionic surfactants.

15, A process acco'rding_to any one of the preoeding claims wherein the fibre forming mixture includes an
anti-oxidant.
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i c, stearic, arachi dic, arachidonic, behenic, |ignoceri

i

c. |
‘eni ¢, elaidi¢, vaccenic acids and their glycerides, and u!mi
thei§ sodium potassium and cal ci um ERIot423 249B10. A process A
claifm 9 wherein the cooling fluid is the sane as the coating fluid (16).
11. A process according to claim 10 wherein the lunen-formng fluid (14) is

ame as 16hé nsassi aKeprdinoUip glaim 1) wharelh thentiexistant; is, gplecied jfrem thegropp comprising (el
accqrding to cligelyiRAdhds-2p ﬁ"‘tf’ @JW'MQ’W%“FM')H@Z?WG&M" ("i%)"a%'ﬂ"dﬁﬁé pwa'u ng
qu?b’(lG) are heated to.th erature of the Iten m xture 1?@){

bei ng i nt rodlfc &y e%“?ff'&“ Peﬁg f°é ’Pg% GAYRF LGOS “°“ﬂ\‘” § 's'é{ é’b?'ﬂﬂg fing
one of t hé pl’ € aou d e axna ssagewa C?“ﬁ'@lj) 'éﬂ";/ﬁgf“ mlxture éfal ag?u e ho ow _fi "(;I2$
group compri si Q%assg x&u Aasauyra gieanﬁ il %2 )
pol yvi nyl i dene (i g Sating P¥ds 'lg%r & ﬂuld and
pol yfret hyl et hagET e d.getknp ) nsﬂ@d famr o4 f Lﬁﬁeecot -
pol ykacryl nitrile and cel ose acetate. . process accor |ng to any one

of tihe precefs P8 efthioNhedt Bt &dﬂaa.ﬁ,oiwamem the SlaP pdsSudevdy i, L3R 1 MbtPanAdar
congri si ng cat p&Rigeway(i2, AB) shd MeCsebND ahrdidl PasSagedayC(l 3188)Sre béuted/in B HGCERBN (31) of
accqrdi ng 't o amg eanion heddhgnd ahe hiedl aitglaChassagBvant{€9) & Beatddan hisbdoRd bartidni (BY of the
m xtjur e i ncl udesrusion ad.i - oxi dant . EP 0 423 249B1* C- L M S *-16. A
prodess aescording to claim 15 wherein the antioxidant is selected fromthe
grodp conpr i AgextlisiG Hpad according to claim 18 whersin the extrusion head has a passageway (68) connecting
triqethyl -2, 4, @etfirst gnd3segond jportienst(3t 82)yand lheH'yfdraow}ﬁbeﬁﬁzsgeybe(ﬁé)em@d'e!hcbua'afd of the
di sdol vabl e hi Fenspcliey ResRagenay BBy withane deeting s1eens (PradigrePdween.or i ng a pol yneri c,
porqus hol |l ow fibre conprising an el ongated body definin - an axi al
passag evaff (3147 3’92“3"%'1‘93? aceidlig fryclaim |17 Bein BiF Fi9¢] passpasivay @?Mﬁ' mingteg injadyozzle (80)
anniFar passagdfERy ﬁsz"mlt‘g)f"samﬂ cPafsﬁ%ewé‘kf"ﬁ)r passageway for receiving a

gla)_lsz :SevTa;t %Barogi\% usnon eadhaccordl tgeclabo t rem he n z§ wgéa Fa% ai ural%y of rtglruann hﬁl r N

48) {f or rgceiving atsgoat I 'ng ?yl %@% %?' e %J'thhe% g annu ar passag vvag/ 19)

for trecei V' . an Qﬁu%brﬂﬁbaé E&bu@m&'ﬂﬂd&ﬁ% %hérgnplheff%‘i ar%l%%éaﬂ&va& i\lﬁ) 5 H¥atdl}apered

fluijd towards tdga@b ks stitefRrRioRheddne coating f 10718 An extrusion
head according to claim 17 wherein the axial passagevvay (11, .39), the

firgt annul ags. pasfAE6VEAd Gdodidindd) clamcbatWheremarOmst pastagiway (4poras ag&myerédlaqmon
53) jare | @cat egish)rand afsbdond tap@réd padtion (4Bb) withf thd firet tapstetl Bt bdigaet] a gredtet drglettdithe d
annygl ar passagexkatian(thidsecorsl tdppedipation n a second portion (32) of the

ext gusi on head. 15 19. An extrusion head according to claim 18 wherein the
ext fusi on he¥d Ahestrusiop ieasiagpoeiding (G ERMcnwkerdin Hg axialepgssageray ABR)] a0e dhenfifst annular
‘porfions (31, Bpacansy (#dermingte & tearratip aesiisn yiinjbaerrutiBdrad. s radi ally outward
of {he coffnecti ng passageway (68) with the directing means (69)

t hef ebet weer?s- Ap exthygion hgad acsording; 18 3ny, Bracpding C3M iWAR{SiP &roSecAns annplal, passagpwayhas a
axi al passagemﬁgé‘g@*(&% (Elsé?frFP?FéFf‘b‘§°ﬁs HeHOHEE A P36 HEY "BHBBRPS MHELIe AT of

firpt annul ar RAP"8) . 21. An extrusion head according to claim20

V\/neg n tQ:e &O;\%le§trt‘s%9)hepc?§cc§rdpbg&£%}3% cQngp’ff&\rMi%l'eﬁxnﬁle(a% néi COH\%L)% an
out BT" per I'pher ¥ f o Gl floRBer fipohlal thrd @B tapblnddisind blwdray? et
paspageway (48} g,?off,égﬂg,,;( fnfobigH h@gocor I'ng to claim17 wherein the
firgt annul ar passageway- (48) is |nwardly tapered towards the axis of the
extyusi on hegl A ndibw fibh teing ihsiafion @agrsigeor ding to clai m 22 wherein the
firpt passageway()@ad8yselion for cdntdiniily atnfiRér misktuia Goiniwbizh §46 fibre is 1or8&) and a second -
'tapler'ed portion ijdhtextrusiob heddaecofdingad aryapesiedimearts 260 bei ng at a greater
ang'l e to the axi @i thhans (46h%) e towuubring e matlenpoirtine dnthe Sdrusighrhead(t r usi on head
acclordi ng to cl afviméahs\it1@.,38} far sublyisgpdiradn-forming digid oethe @@0Yoneall. t he fir st

anniul ar passagewiymgangiss) ferrsupriinadibegtcoating flidtedhersstsysion Bepdwi t hi n t he ext r usi on
head. 35 5. An @Xmeansi(da Hdder surrivino@reigo fasidante prsiontiead 264 ai m  wher ei n
‘the| second annul & Trees ibiRayoRag th Mters mixis, fegHmeniaynings fluldod (i goating fluid to
cross-section an® %‘a"é'@@&?cfa’ﬂﬁfempﬁ’ﬁ‘”(e54) that is tapered towards the axis of
t he

axi al pa,‘s&s %9 installation accordmg to claim 27 and. mcludmg a filter (98) between the vessel (90) and the
85 extrusnon head. - . .

' 29. An installation according to claim 27 or 28 and including four extrusion heads.
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26. An extrusion head according to any preceding clai mwherein the
directing neans corrprl ses an el ongated annul ar menber_(67) having a tapered :
bore (68), the taper increasing outwardly relative to the direction of

fibre flow through the extrusi on hegplg 423249810l | ow fi H' m
instal l ati on conprising:- 45 (i) a vessel (90) f Ii mllunwlglu",
nolten mxture fromwhich the fibre is-forned, (ii) an éxtfusior h '
accQr di ng Pateptapspitigheof clains 17 to 26, (ii |) means (96 94) for

transporting the molten nmixture to the extrusion head, rreans (119 39)
for supplyi'ng/arfatemz s Berply P"PGU PRjyPsen perdsen Hohjiases g "H%eé! 36) for

suppl yi ng fi br & E‘b"?ﬁh lgnaes krvirgep pigesd 5;? (7 ays sigem thgrmopla t's‘:h ‘3"' r’$
(114, 11%2) for Pg‘ﬁ @?'0?‘12 %'el ‘?“(131" e PWBG'@}'& t“fﬁ‘s?'% WRESRIse 'ﬁﬁd'°s‘f‘9| °§
means ( 91) f or 8 W nen emlsﬂ?)% ln el en %r gkrr}lgnf | UI ?Th 0 ntepe

coatlngflwdt D" & it &

em?s 12
accor di ”9 to lamu Mb é’eﬂﬁﬁs‘f § ée%%mﬁﬁ&.‘&@se s&e'f’b‘?mt‘éﬁéré&}no(z&&
and the 5 |on hea SUAN ISt al'lati on accor(glllngtocalm27 or
28 and i nCl udi Qﬁ’ Kf:ﬂé” de*dubdaRskritn Q@&ﬂr%lzenen G%E\ns@hs“i%%paé%pf R¥ eine soiche Temperatur,
[err] * C L pelMier offe NidRRGRIBIgBRISIIFISSFIdssio ¥RAsbARAMRAG Thtér B8Nyt dHel biRGhiRieAET
pol ymer en, por GaénmiEahidsarofmeieh uhd L@eﬁudﬁxmengqh kibrt da8 Rolyrfdre aktS8a3i LEGBRGSMikeh DGR S
Erwar men ei nes nibraen@rmiischie gaitiinte PREEA §rblr Grpiiacioh bibe saffdbetrer en und 5
ei nem L§sungsr) Edtietnemods Lebungsnanety 5 aéne Rclgmef@nper at ur, urn eine
wechsel sei ti ggekénbgaihgetdersh Pol ymer en und L6sungsnittel s herbei zuf Uhren; b)
Ei nf ui hren des feFisfiiverpbinasrRaschiShiomgstididumé I1B) uinrdiee Aubeniiaéhiel deel agsgdloraftanr ensshmelzes
er schnol zenen @®@emGemibehs rerumiuner Hohi f aser ausgel egten Sprit zkopf; .c)
Ei nf Uhren ei ne®) EUWH'E)P'PMU‘MUFFMﬂcﬁﬁﬁﬁese'l@mungﬁ'u'é'éﬁh%hl raum des

i1 hre

ausgef or#t en erschnol zenen 10. chs; d)_ Kuhl en des ausgefornten
er schnol zefen "C%'?f?’h'?,‘ﬁ% Ansprug 1 obei 'Tspﬂtﬂ‘°péf"ﬁ%e’§t6IT€’ﬁ%ﬂraF§ B f1Z¢ 3. i g e frager
eine Nicht-Q ¥P¥g ea§‘@ﬁ“§/T PREUWEEPHLS St i AR ?I'P%t? Flgfel'cﬂ?ﬁ@" éMer

bi kont i nui er | Yere¥ e"Wd1\7éf |s§< des Pol yneren und Losungsmttels, in der das

Pol yer e und b ,ug.l; slwoﬁweﬁ ic%g BN 8 B el &%@ﬁuﬁum&?en

groBer & enzf; 'd8JP§ dfd 31 und @ k d
L6sungsmi tteI & ere 84 oin )un urc B n?%nren oglf fes.
Beschi cht ungsfl ul dums um die uBenf I ache des ausgefornten erschnol ze-

nen Gen scRs Viphhtsh Hded. eﬂ%m ElemoFHe}'QE}%ﬂdéW ARSSTudhbNiobbi WeEHIBrdMERMEeSRB nach Ausbildung
Beschi chjbungsder wokltaseromt iart Yermintiert wird, das d¥e VérRENKIS DurdfifdisehiasIFasst AhtangsBlie
der Spri tzkopihessbrnﬁ Bafofth GonlE25Ry Blibgtzone (17, 31), in der die Faser
gebildet wird, und eine zweite Tenperaturzone (18, 32), in der die

gebi | dete Easma!g@kndch einern derwerhérgeendph Ansoricthe, avabeivdie Saser @dich ®n SpléteKoafhmiteiner
nach Anspr uchvo denidiseigesgavgndighertdel Kifitdes Firschigdamen( Unkprgesshivinpligisit wandert. -
8eschi ctwsungsf | ui dum (16) in den Spri tzkopf an der ersten Tenperaturzone
(17, 31) ured Yrighraa pach |AQsRMEMS; Mobsiedie i M RBITimMeraipich 2y yrghaghnittsgeschwindigkeit
Tenper at ur zoné®s Kilgfuidyps 3 s fiypsl exipeilerge &?Shw'“d@"e'\/@"f’%[hr en nach ei nem der

égi%ﬁ?PS”S?%%@a?g %vara%erhe eﬁ&?d“r%‘ﬁ"é? 3 et AEPHEERR DA v

der Fasef / A‘Fﬁ§§ m'g?ﬁ'b g |m Pei€R von O, 25 bis 10 liegt. 5.

Verf.ahr en NAC Yo A & MCHP HARREdENA AR @v hicRllfsia rﬁruéi“alﬁc&r
den’ Spri tzkologa Bid S obHe b Far. &{é&%&m@@é&é e |'\f5l ; ﬁ%ﬁ o
ver schi edenensLkeas) 0spSeausiN thhist SbmWEIRER L Glyz3mn, Glyzo/@fibiad rﬁm,yna.ﬁ ofoBsR MakC N

5,7 wobei 4di e &SRS, NiinbI, RiziRBE!, iiBUUVRIBYLRI Faltor8IebwiBI- AR | Stafid S Sdhind, nﬁu@d@ t
des Kuhi f 1 ui dBémen-3LiljicBer-, Libl-, SRGEHR] Bt Dndeseinsiuneh ©kieideroniyekeiién und.gemischt
Verf ahr en nacfitewenaarid@s, KmmmhefdgahﬁmMn Airggwahiciee, wobei das | unenbi | dende

Fl ui dum (14) aus 40 gasform gem Stickstoff oder einem Sattdanpf
best ‘eht . 9. Verfahren nach- emem der vorhergehenden Anspriiche, wobei das Kuhifluidum aus. Sogabohnenol
L 50 . Wasser Paraffinél, ErdnuBl, Sesamdl, Bolekodl, Senfdl, Olivendl, Senecad!, KokosnuB8dl, Kaffeedl,

. Rapssaatal Maisdl, Baumwollsaats!, Glyzerin, Glyzeryltrioleat, Trimyristin, Jojobadt, ‘Macassard!, Ni-
. mdl, -RizinuBdl, Iriswurzeld! und Saflordl sowie Ol-, Palmitin-, Stearin-, Arachin-, Arachidon-, Behen-,
Lignooerm- Linol-; Linolen-, Elaidin- und Vaccensduren sowie deren Glyzeriden und gemlscht mit ihren
Natrlum- Kallum- und Calziumsalzen ausgewahlt ist.
55 .
10. Verfahren nach Anspruch 9, woben das Kihifluidum dasselbe ist wie das Beschichtungsfluidum (16).
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,‘f ahren nach ei nem der vorhergehenden Ansprache, wobei das
Besci® cht ungsfl ui dum'(16) aus der. Gruppe Soj abohnendl Pzﬂﬂl"l “Iﬂl"lwllj I““I
ErdngBol , Sesanol, Bol eko6l, Senfol. €gpipw2ndg BSenecaoI
Kaf ¢ gel , Rapssaatol Mai sol , Baumwol | saat6l. dyzerin, dyzefylt ol et
Trimgistin, Joj obaol Ma- 45 cassar6l, N nol, R zinuBol, I r| swurzel ol .
und daf | orol Howr@h@nnachmsmth 19. wolgi é@rlvmﬁ"blldﬁu'%cﬁ*ﬂ'm (Wr%@ﬁlﬁﬁbﬂéﬂﬁw'e CBéH’e?FhICh'

Li gnocerin-, Li Hegsfiuidyr (1B) ysd das PN - und Vaccensauren sowi e der en
d yzariden und gemscht mt ihren Natrium , Kalium: und KaI2|urrsaIz

ausgewdhl t. i s¥ gfa“\?@f‘?%rﬁ"@ﬁ"%cwbsﬁ%éfw'a@tr'd%? ﬁ'é’? ichiup '”'%Hb §
das Kohi 11 6 duri ) uer Seag i heprig’ = OB Taseut S AT, BPQAERIID o
Sesanbl , Bol ekoé’la ®Senf 61, Aiven6l, Seneca6l, Kokosnufl~l, Kaffee6l,

Ra.pssaat 6! I\@ %Q'Z?-SEE%E Ae!nst?e?‘g Jwer %%é Asp ch(éI M&Eﬁﬁ/ tF’r aikflarg%s der ru Polypro

Trimyristin, dend Lond Pol styrof,
Saf | grol . S%\M metl ﬂiéﬂa@yﬂf Po r%ﬁxﬁénmel ngg@tﬁ érﬁbrephtﬁ‘slﬁc I Qﬁrnrt:zr% %Qﬂuioseatgetat
Li gngcerin-, Li |&Lewah kispol én- din- un accensauren sow e deren :
G yz4gri den und gem scht mit ihren Nat rium, Kalium und Cal ziunsal zen _
‘ausggwghl t i sta. vBfahdkR . nadfe bihéh raenvdamd%héa&pm@hac& wobd) @las Uasundshitlel bud @84 NBiruppe
dassgl be ist W eatidfishEasioischdiindm@aiibribckldbofiddhgnakila Mittel bk, NoviitohiisguwaRBISh
Anspriuch 18, wobei das |unenbildende Fluidum (14) dassel be i-st wi e das
BescHi ch- t umgs Vertahaonmach bepm ward/odhalseﬂéndtmwasurlﬁtUmwoﬂezdas\ﬁserbcden@rﬁenmh ein Antioxida-
Ansprjuch 3, wob#dnsuitte! epthdienbi | dende Fl ui dum (14) und das

Beschi cht ungsfl ui dum (16) 5 - vor ihrer Einfahrung in den Spri tzkopf auf
di e Tenper at uté- Yertahiep Searfinprrech dp. wObeiidat frdioyidationsittplpsger Geypae (3.5 Taimethyl-2,4,6-tris-
Ver f ahr en ??ach &P itant-dhutyt- VWFWW@'@M@WG@W“A%‘W (sligen %‘B‘éﬁﬂe'ﬁﬁ'%e“‘l’*éﬁgﬁﬁhé ishus

yl e but | en, Pol%‘rr’i' n&/I I dend| fl uor

Pol y\i nyl i den Wlt%‘f"ﬁd’“m g‘& ‘ﬁ% aﬂgg ef:ten Kdrper,
Pol yiret hyl nmet ha ?{%( Zym %H[ﬂ L& ums (14), einen um
adaa h urc, geordnéten er rmg fnehren
9!”& hHl
4

o]
PO' y C:j)é:’ n%/sg:: Ihla(, EQE :El ﬁghlfa e?\ 'rigl ak(@warts
%} r..ngan g§o
ni sche, ani\@Rdnife G‘e £ @olthicht .;gkfﬂl%h:ﬁé’*('i%) <a E@&rﬁgﬁl kj&% ééi’in enﬁ) zum
ttel ausgRWAMen bifés KibRudums 8485k, bw.@amrmfa @R A § 3o ﬁm &hling
AnsprtUche, wobe aufdRAubarashd idsdRBdMRhtRFMuTRMs.ei N Anti oxi da- tionsmttel -
enthalt. 1&. Verfahren nach Anspruch 15, wobei das Antioxidationsmttel aus

der @& uppe (1183 shritzkopfmatrhnsprdend 70 whisei Ber a2i@le Durchgang (11, 39), der erste ringfbrmige Durchgang
3,5-di-tert. - butn] 48furvyddr oseit emtsyhiph Oozigang gl 58) imeinan &stbn Atisehmiti@t) dexdiSpritziepies
Phengl ausgewhi bigeprdnet sihd. un@pder tdrtkeo [igfSzmige FEwrchgang dighér ejperh yaweitee Mbsehoitt d82) rdes
Hohi faser, unf aSeézkdpfes aneeordnalriggest reckt en Korper, der einen axial en

Dur chgang %11, 39) zum Auf nehnmen ei nes | unenbi | denden Fl ui duns (14), ei nen
um dén axi al et Beritekprf rasfy Arveiueind 8 wgkeh ferreprigkpripinancdip ?’Ftﬂﬁ’ﬁ?ﬂeﬁ@rﬁbﬁﬂ"@h

(12, 148) zum Au¥giirfeRipnoBurchgang o({BR) Aufweist yad defnisits SRNPIMiSENPucharng (B3 oyt awser@m
di e Hohi faser glé‘?%’ﬂ?f“ '?A‘Ehf’ﬂ“e' @Ig’rfé‘ﬂa' PURIET Vo reRigPEngen, g ha7ng (6% ang 'F‘m gen

‘Durghgang £0122 é tzkg%#'na grui gbrél &ez'r;ngf GBm grpg r|l'9£ll a%gse(ég’) an}t G den

Auf mnehnen @i nes el ne ten ng or m gen
Dur chgang (19) zum rren e n dums festlegt sow e ein Mttel

(20) zum Ri Cm1e§prq§<§pfm N\ l’ué\*'ﬁ@ woBei '%.&Béédrkgo)%i‘ infdh Quﬂﬂurﬁfgrtd meﬂg%zahl von
Beschi cht ungsf T ybgsiiigen $81) Lm ZRikibrbr KB buddagaaerdBsy Pdert Brstbd rin on (R chganl hes
Burchgang (11, 3@yeistder erste ringform ge Durchgang (12, -48 und der zweite

-ri“ng,{ orm ge Durchgang (13, 53) in einemersten Abschnitt (31) des

Sprit zkopf es zngplzidpfaiacts Amsgruenty, datiei derietsteeringionmybes Durctgenglius) o Bietitgng( LDie iAthse

el ngm zwei t en AbecSpritzkdpies 3RYArdosriBgbize. Aawgh ggoramigeor dnet i st 19.

Sprlftzkopf nach Anspruch 18, wobei -der Spritzkopf einen die ersten und

zwei ten Ab%cH$ ﬁpféZkGGI\aClBaysm@r B2. rwpbei cien emrm gang (#8) Sinem @fsigeisich veriiigengen bzw.

dritfe ringfér ni“g!?c'Mrﬁ?PRQ&ﬁgse)B’B9 Sifgn ZwaiteR\Rick ¥etiEngenden bev Henircian Arehaitt (485} aufveiy
il auswart s YRoINeLdes P dAtRre ARACRILUER SleB rofieBinkahatr APt anggprdnep st als der

zkopf nachzﬁﬁtgﬁ?’LPET‘Pﬁbfch"Wobel der axi al e Durchgang (39) |n e| ner DCBe

(80) | ausl auft erstep7r|nf6rm ,am Je %
51 kvt 2Ropt* ‘% ﬁgﬁ , @E’J (i g i e
' p(ra: né ana T |‘r:hspr 'hne\ﬂ% ﬂesgaxé ent i ra‘lﬁ%?}gn der DGCse gegenlLJJber 5

rsten ri ngform gen Durchgang (48) 45 auf wei st .
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227 Spritzkopf nach Anspruch 17, wobei der erste ri ngf 6r e Durchgang (48) 4
in Rithtung auf die Achse des Spritzkopfes ei nwArts verj ﬂ"uﬂﬂﬂ“m” n
gefornt ist. 50 23. Spritzkopf nacgp gispbysel 22, wobei ng
(48) einen ersten sich verijlgenden bzw. koni schen Abschni t t (4‘8a) urid

ei nen zwei ten sich verjUngenden bzw. koni schen Abshnitt (48b) aufweist, von
denen der e@6s$mitAanhingbleherliBe tangéhehidih hspriiche Mo déreaweite iligftkreibe Eurphgénmgeen
anggor dnet i sérstert Sbsiaitt (FvkanstantiroQiesschitts iddsarign iztvditen BBschilil (S4B der it ﬂcbtprﬁg nhdie
Anspruch 17, hebbedesadnlernlichdangeridrigyzawgkon@@)gefornet igeaumeisst e ri ngf orni ge

Dur chgang (48% an der gleichen Stelle innerhalb des Spritzkopfes enden. 13
25. Spri £ z|@8pPeritkenh ’E?%é'ﬁ?’ﬁleqef VerrnaebRsHem Aesariges ok 18 Righimittel @iny lagagestiegktes
ri-ngf 6rm ge [IIF‘UP?@&% erpnh §47) Bit siperpichyerifiRgangen %3)"°R‘W]‘§'ﬁ Bolyyog (48 eifaishwopad dignd
ei nen zwei t enV¥HEAH Y- (‘B‘ZF)tat g epuspiirtsighing JAgvatrf RIGENA\E58 dagpailusses j o8 nden
Duchgangs verf VH‘Qﬁ' UM koni sch gefornt ist, aufweist. s 26. Spritzkopf
nach ei nem eh th n gnrl]aegdu(ran An prOche vvobe| das Richtmttel ein
| anggest Fec te ‘gg .{?ms,b&r%z B GarflndteLls ARG el

koni schen Bohr ni 2|

Auswartsrichtu geqngJ, rlti{(o&lrl&h%ngmtd'énﬁsgﬁ aggrzgl usses durch den Sprl tzkopf

zunimt. 10 2 (8) itk r@é@é Q& RA! ﬁ&\%portlé ASSRRYE schfn&l):en@ﬁ BorfisdnBs £u99épn?zk65}

Auf nahmeg ei neS(4)6EHnGQ§r@ 1 84) Q0m B SEHRS luniHSdEHABRA EliiBurts 2R spli@ser |

gefornt wird, (@)eireiEmagnuRgNI6i AKDRINRAGHeEFREMBoBBIChMMBIidIMS turl Eortikspi26, ( 3)

Ei nri cht ungen ((BGine Ehyichiung(ilis,ans)2onZuhenviiaGnifislggaisonrsphizepiaind Genm sches

zum Spri t zkopf ,(7)1éne Einrichtufgd{o1)Eurr Eeblimen gies a(fdekehmoBBrenzGamisébds| aseiomanbifuesden

| umenbi | denden ARlidymd yndsdes BescBlonturtgztiuiioms af i) wesentichen die gleibtelTegp¢r8) zum

Zuf Uhr erreei nes Faser - Beschi cht ungsf | ui duns zum Spr.i t zkopf, (6) eine

Ei nPFEht un@8( Anfage radofnsprueh 2 friih eisam wwRchitHerd [GEBB (903 und dermn SByifeHoptzvoraesehened

(7) eine Ei nrf't‘ﬂﬁﬁﬁhg (91) zum Erwarnen des aufgeschnol zenen Geni sches, des

| unenbi | denden Fl ui dums und_des Beschi chtungsf ! ui duns auf im wesentli chen

die gl el ché® T@W@P%Lﬁ"spr‘fﬂ 25 g0ex A8, - Yfevien Serfizk ﬂ%%’br uch 27, mit einem zw schen
dem Gef &8 %;902 r g dem Spritzkopf vorgesehenen Filter (98). 29. Anlage nach

Anspruch 2 qeics ‘§‘ mt vier Spritzk6pfen. 25 Revendications 1. Procede de

R f.@gsrs&éggrgﬁﬁ%a ' ,eéﬁﬁ%?&ﬁgwém o2 getapes de:
hermoplesti ne

a) chauffage al)lgha rature et
sol vant g une tp%ﬂ&%ﬁtr la dissolution RiGRSIIRAL g«% B faSol@an UT ant

di ssol ution mut @Jtrb&cﬁiirl dQQJ\é(d?GBJ &l (15\LasSOlndastd d'e s:bﬁ&cfn@&l&u faEbnkly lemﬁbl%@le
fondu (15) dansoddneng,gtf@recbr@.arum on conque pour faconner |e nelange fondu

en une fibre cropwi&uctioh diuf ilidCkoeiahtQunisto (R) dahsliatlenidr@ Bunmaiingk toRtbRagonEé 4) dans
la [um bre du rshanigrsdm@mtd haamge fbdu Bionhé tdne ildisRsBs@ibion ALunsidnEgere teiRcthue
fagonn6 mans | aset mbdeit dine xdépaiation Rie aphasee ligaingiaiae o d'&jullire quoer Bbner une matrige
produit une sepigoatinuede gelypidra st solvanijdensl daghalig e delyritos st. @' selyant [fdnbene dgxuphases
former une nat rsépaed eniomeiéen résgatant yheysuace spdcifigus! interfrciald importinteiel 1 e | e

pol ynere et | e o edpgalinn dugsplyrshdu RelymRrephases s6par 6es entrene8lees present ant

une _surface spG?é'iaFtP’éfe@a"l nterfaciale inportante et e) separation du sol vant
du bo’l yrre, cdt'awedye ‘LS‘ pide de revijgment (16) sur Ia ”P“eﬁ’i 18 b EEieeAs. fpdu fReenrgiPld s
de revet enent (916'5‘"“3&?““?3 %Wdf’é’ﬁéef'&‘?'ts%ef'ﬁ@ syue H d%"efeﬂ'ﬁ’éfu fagonne et g)

l ' I nt rOdUCt2I 0 YOSL selon llla n(g% tloﬁf r %te ex US reléé l%l\é%t Zet)rr"lree %g
2. Proceds Seﬁa e st f ki i
pr 6sent e, une |@|a419 Gag She @éIPé?rBiﬂ n. ans |aque

fagonnee | a f| re et une seconde zone e terrperature (18 32) 45 ~ dans

| aquel | e | & f blakdds s@6PRM&BndRSHion" 2 AR iIdhudt 1€fiuidd Qbrinlit fuinfRe (19) ot B RAR UL révBlmbt! @
revendi cat i on(8) softamBdlite dailia 68 ddxinisde ab ALERBS lal prsisrs eonée bé)enipbratul (7 84)dEe de
revet ement ( lfigideS@ntefrbiitdementi ésb inttodit dafs TaOE®R ChxBusion Ukl ivbad de Nd ¥@Bhteldné de
prem er esozonetethpérategpmy sd.ure (17, 31) et le fluide de refroidi ssement est

|ntrodU|t dans la tite d" extru5|on au ni veau de |l a seconde zone de ’
4. 'Procédé selon I'une quelconque des revendications précédentes, dans fequel le diamétre de la fibre est
diminué aprés le fagonnage en forme de fibre creuse, le rapport du diamétre final de la flbre a celui du

. diaméatre initial étant ‘compris dans la plage de 0,25 & 10.
585 :
5. Procédé selon I'une quelconque des revendications précédentes, dans lequel la fibre se déplace a
" travers la t&te d'extrusion 2 une vitesse lindaire différente de celle du fluide de refroidissement.
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50" -=terrperature (18, 32). 4. Procede selon |'une quel conque des

reven@i cati ons pr6cedentes, dans |equel |le dianbtre deJ ,Ilmm'ﬂam&ﬂm ujmr nue
aprbs §l.e faconnage en forme de fibre CER D923 24¢Bt appor al

de d affibre a celui du dianbtre initial etant conpris dans‘l a" pl age dé 0, 25
a 10. 55 5 Proc6de solon |'une quel conque des revendi cations pr6cedentes,
dans ljequel | &-f Pioségé selon)tayprandication p.odppy ayel 1a e sqjugplace @sing rvitegse iels ¢jqualtesiels
li nQaifre di f f er efHPériege 3dryileesedrpyenng dy Bhidecdereffoidispamess ement . 14 6. Proc6d6
selonjl a revendicatjon 5, dans lequel la fibre sp, d6 Iace une vitesse
trois'a quatrd fB‘i°%éd§ R kg quelponaue des ravandicalions yrcadenigs:pR 'ﬁﬂé’e'd“eﬂ“'de formant fumiére
ref r oi-di ssefrent . (9 esﬁ"dé”&%“"’é?é‘?‘(%d? \?r’f@pedhséf"{%nque des revendi cat i ons

lpr gggsgnégieu;@gﬁro Gﬁ gon une u?:l;co'gc,fi\xefd S re :h?‘ %?fg; ent S, Eﬁre\?dgee e)é :;ffl”d reveterlr;:gt
des revendi cati O%s 95 é‘sﬁd Eu sde b hunl@q outLlr@e el.u‘é' enu 1€ f Q&e (’tglg , huile
est selecti fgnne 9&0 rﬁmélﬁé)&‘a?@ h&@rgarcﬁi%‘mltule 'rjnﬁs ﬁile%l c%ton 1, HiBisate de cheryle
paraf fi ne, huil etnﬁ\yﬁs'ﬁﬁé: Rk Qs 10fobér”hln% M L52Rile dth Ar§ouSi6r m B& Rbin, Biib L:I@raalﬁedms _
nout a de_! hui | e g Qlité \48 Scartfabhe | Btk 2 Qlciie bidigele p&fhftlﬁud’”s@anq{]é“Ar&htﬂi@ue aracinique,
coco, fhuile de caénniqualliignBesguer Bhotsiue, NiHoKRQUIE SBBIGIS ,vattdhidue 6lEeOGRBSrides et lours
glycefol, triol eabengdeat BaS Gt 85 scbiiuin/ el dofksiuneet da aiti@n.de j oj oba, huile de
Macas$ar, husile de margousier, huile de ricin, huile de racine diris et -
hui | ejde cart fanBroccaf fséwrﬁlamenumhqweslqereﬁérquggonqomémwequmns gk fei flyide de refroidisse-
arachijdi que, ar awkitdeshisgectionnsedrenile)Weupd iconrenant tuile, del Bair | e@i.qmdle de paraffine, huile
l'i nol ¢ni que; dI ad'achides. hvilecdecigsameehuile dp beiks. yfily dempuderde, duile| daliyes. hvild dmppivgala de
avec leurs sels Wiginisobwilade cere. hyin deseeféyiilede eplzacuiiecdeypats. huile go catprpglprdeo!. gisléalp de

' upe' quel cBnquedBEYSr BINTRING élt"iecf’ﬁ§°l?936??}‘é?ié‘?1f"é§ssaﬂﬁﬁ§ de psigrehuiiq gn g, prile de
ref Mot di sse- rrenfac'é%td"§eFteE‘ﬂ'F dengartenss rﬁff@ey @sc‘ﬂzyﬁ mitioysy sEiayR  arshigiaue,
eau, huile de pa?'é {;’H‘@‘e Pr@ey "IQQ?QSE?VF E‘%i QYyf, frjoleni é'aggfﬁa vageliqug eflgurs glyesri-
bol ek@, hui | e de“FrShPYP TE'aN905 FYeS 'SP Yo & ”H'u?qtaés'ﬂgebcgl Y8al a de Virginie,

hui | eide co o, hyi le.de caf C

cot on, gl yc 10 H §<;:;e“zka sgo é rg\ieng%{lcln% qigrrs IQLJgJ%Ia!F ﬂl]&h'% llz}?e ﬁ{}? Icngs%fﬁﬁnet e@tﬁi&énﬁ%ug C?u fluide de
JOJoba hU|Ie de cassar huile de margousier, huile de ricin, huile de
racine d'iris gl plid St SBIRARR 10ahd BRBI 18 AL ioRR: 1Ak FS ost ma.ktmé A OiRe de
st 6ari que, ar achpeitshtt (1@reamu¢g@bmd.sgaegﬁm que, l'ignocé6rique, |inol6ique,

| i nol éni quesp 6l ai di'que, vaccénique et l'eurs glycéri- des et |eurs mbl anges

avec feurs selz d@caedbiona r@idiatiin BN laadl td fide i@bant Lhird(18)0e thefluiie [de Pevitement
revendi cati on 9, (1dpsmt [comtdy 2 lie rhndiathes de miéghgeo fodds i6)TBvent @'dtte intledults dare lauete
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