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45 From the above may be concluded that this type of membrane built up of aromatic and/or aliphatic
diacid chlorides + polyfunctional (aromatic or) aliphatic amines is unsuitable for application in n-hexane
(Cs-Cz aliphatic) or toluene (aromatic) systems. On the other hand, in methanol good retentions may be
obtained for PEG 300, but at low fluxes.

The known membranes with monomeric or oligomeric polyacid halides have further in general the
50 disadvantage that they do not show a swelling, have a small mesh size, are rigid, and have a high polarity.
Further, there are known composite membranes, which are built up of polymeric diacid chlorides +
polyfunctional amine. In this respect mention is made of EP 0 254 556 (Bend Research Inc.). The polymeric

diacid chloride comprises terminal acid chlorides with a polymeric middle part
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menbrane (good retention/ noderate flux); in sone cases better flux val ues,
but sonmewhat worse retentions (thegp@idogrigsginot desirablel). 4s From
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and/or*aliphatjc di acid chlorides + pol yfunctional (aromatic or) aliphatic
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whi ch are In general the mole fraction of the amd alide containing monomer in the po ymer amounts to 1 50 and
preferably 5-11% in case of the semipermeable composite membranes according to the invention.
It has appeared that it may be favourable when the polymer network moreover comprises a reactive
45 polyfunctional monomer or oligomer with as reactive groups -COX, -S0:X, -POXRs, -NRsCOX or NCO,
wherein X represents Cl, Br or J, while Rs and Rs each represent an alkoxy group or an atkyl group with 1-
16 carbon atoms, preferably 1-6 carbon atoms.
An example of an often used reactive polyfunctional monomer is isophtaloyl chloride.
According to the invention it is preferable when the acid halide containing polymer is a copolymer of
s0 acroyl chloride H2C=CHCOCI or methacryloyl chloride H>C=C(CH3)COC! with one or more vinyl contain-
ing monomers.
Especially favourable are those semipermeable composite membranes according to the invention,
whereby the vinyl containing monomer is an acrylate with the formula

55



1

novel, are especially suitable for the separation of conponents in an
organic liquid phase or in the vegrosopiesset for instance pol yethyl ene

gl ycol in nethanol, n-docosane in n-hexane, etc. Mreover the nenbranes 40
according to the invention do not appear to show practically any swelling,
t hey have a substantial nmesh size, they e flexible, they have a |arger
affinity for organic liquids owng to dwner polarity. In general the nole
fraction of the acid halide cont® nmononer in the polymer anounts to
1-20 and preferably 5-11%in case of t seqmiper neabl e conposite nenbranes
acc et ng to the invention. It has appea ?n t it may be favourabl e when
t he pol yner network noreover conprises aQeactive 45 polyfunctional
nononer or oligomer with as reactive groups -COX, -S2X, -POXRs, -NRGCOX or

NGO, whergi G %, "ahd RE SHher drnot &ual % eabn %}. Legr.egét ang cﬁk:zoe%gb 5% %F[Eén an
al KOX Yy, gty bioPknid) Y ls HobtPor Mol Blodtutooby- 8 BA ek SHoxdb O iidloM A 1e0a
carbon atp&Rer of bt SubSHHRALC, 0, @R.Of t en used reacti ve pol yfunctional nononer

i s i sopht al myrbovérine 'sbiiBermPalidd EsthpaSite! Rerhtiifheb R¥@HigOR thd irventiB @bREAR! Suden
the aci d phpbryhes B8 Vit Borfhind QhyomRer id £ aBryCidd with®le 1@fnuie0  acroyl chloride
H2C=CHCOCI or nethacryl oyl chloride H2C=C(CHa) COCI with one or nore vinyl
contaim- ing nononers. Especially favourable are those sem perneabl e
conposite nenbranes according to the jgsMVanti on, whereby the vinyl

cont ai ni ng nononer is an acryla h the fgRgula 55 3 EP 0 500 185 81
H2C- wherein R and R2, whether or no to each other, represent H a
Cl -C20 al kyl, an aryl like phenyl, ?0 hyl, etc., while R2 is whether
or (npt¥substituted by an OH, hal ogen, si® oxan OR, wherein R is a whether
or not substituted C, -C, o alkyl. Mreover the sem perneabl e conposite
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for the Sstdtete in dhis maanep s Eoatad v@ﬂjrppggqtiglbof at least one acid halide containing
\/ polymer with as reactive groups -COX, -80:X, -POXRs, -NR; COX or -NCO, whersin X represents Cl, Br or
40 J, while Rs and Rs each represent an alkoxy group or alkyl group with 1 to 16 carbon atoms, preferably 1 to
5 carbon atoms, in a suitable organic solvent, after which the substrate treated in this manner is dried and
subsequently optionally subjected to a heat treatment.
Finally the invention extends to a method for the separation of components in an organic liquid phase or
in a vapour phase using the above described semipermeable composite membranes according to the
45 invention.
The invention is now further elucidated by the following non-limitative examples.

Example |

50 A wet flat support membrane of polyimide (0.30 x 0.18 m), prepared from a 16%, by weight, solution of
a polyimide-type (Lenzing, p84) in DMF, was applied to a cylindrical body manufactured of polyethylene.
This support membrane was dipped for 15 minutes in an aqueous phase with 1.0%, by weight, H2N-CH2-
CH2-CH2-NH-CH2-CH2-NH-CH2-CH2-CH2-NH2 (N4) as polyfunctional monomer and 0.04%, by weight, of
sodium dodecyl sulphate as surface active compound. Then the membrane was taken out of the aqueous

s5 phase, after which the excess of aqusous solution was removed with a rubber roller press. After about 1
minute the membrane was transported to an organic phase, consisting of toluene/chloroform (96/4 g/g) with
dissolved therein 0.05%, by weight, of isotaloyl chloride (IPC) and 0.6%, by weight, of poly(isobuty!
methacrylate-co-acryloyl chloride) {(molar proportion 95/5; 5 intrinsic viscosity 0.53 dl/g in aceton, ¢=0.5),
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menbrane by coating a porous substrate with a polymer network obtained by
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as a result a rret hanol flux of 89 k hour and a retention PEG 300 of
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in the manner described in example | a composite membrane was prepared. The organic phase
consisted of froon with dissolved therein 0.61%, by weight, of poly(isobutyl methacrylate-co-acryloyl
chloride) (molar ratio 95/5; intrinsic 1.96 dl/g in aceton ¢=0.5), obtained after 65% conversion during
60 solution polymerisation of a 41.7%, by weight, solution of the corresponding monomers in chloroform in the
presence of 0.03 mol.% of AIBN as a radical initiator. The aqueous phase comprised 1.0%, by weight, of
one of the following polyfunctional amines, to wit H2N-(CH2-CH2-NH),-CH2-CH2-NH2 [n =0(2N), n =2{4N),
n=4(6N)].
The results of the flux and retention tests, executed in a corresponding manner as described in
s5 example IV, are mentioned in table D.
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Example X

One acts in the manner described in example [ in the preparation of a composite membrane. However,
the organic phase consisted of toluene/n-hexane (77/23 g/g) with dissolved therein 0.64%, by weight, of
poly(isobutyl methacrylate-co-N-vinyl-N-methyl acetamide-co-acryloyl chloride) (molar ratio 80/15/5, 7 intrin-
sic 0.83 diig in aceton, ¢=0.5), obtained after 74% conversion during solution polymerisation of a 71.6%,

50 by weight, solution of the corresponding monomers in chloroform in the presence of 0.5 mol.% AIBN as the
radical initiator.

The reverse osmosis properties of this membrane were evaluated in a corresponding manner as in
example VIi, in n-hexane with as a result a n-hexane flux of 37 kg/(m2.hour) and a retention n-docosane of
71% and in toluene a toluene fiux of 231 kg/(m2.hour) and a retention n-docosane of 63%.
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* Evaluated in acetone, c=0,5
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XIb
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Semipermeable composite membrane, with a porous carrier substrate, whereby said carrier substrate is

provided with a polymer network, obtained by polycondensation, especially interfacial polymerisation,
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45 cont ai ni ng nononer is an acryl amde with the fornmula 50 ~~3 55
wherein R, R2 and Rs, are identi ERl0500185Bfierent, representing H a Cl
-C20 al kyl, unsubstituted or substituted by OH, hal ogen, an aryl, phenyl or
napht hyl . 16~~7~~~ Mylmlu 1 1}111 EP 0 500 185 Bl 10. Semi per meabl e
conposi te nﬁ’h‘ﬁh ig ouit 40 @ gne gactiyepolyfupctionsh mornsmer pri oligamer pr Rrepalymen s Polymey|
nonomer is DBEFEJCiAsR I RUPS r"%ﬂ“e (Re1 7 H afealivhwith @rafrple Q!'b 84 iapd atpashengpsid

accor di ng t 82ige gp "l'f‘g ?H'Y B‘E]'°’P OOLRSt CPHe SQp%yPOXRs 15 11is GOX, whereip X o
m xture of f ﬂ% °P’I°ﬁ:? %TE g\?; é[&?‘é{%ﬁg kyliggoup with 1'16
Seniiper meab{¥ °(9o 3’a ane 38'3% gonteld acl Eﬁ Bjning efvmey
that the vi nyal i "(')errrﬁro"f’gr B uP% s 9 | "l?f‘%f‘i‘ ﬁ%\tal’{'égri}[a%? \hhe plS3 hyl

late., 1 koA &
2ﬁ;?’a2t g“ Z%e E.%Tﬁ ger@n&h%‘{:@im wf a&e‘){&?&&hé{% J?&g?rgeﬁafgaﬁgg iﬂ'u&g tﬂ:eQTo(f e@abh &
met hacgyl ate and N-vinyl pyrroli done 14 Sem per neabl e conposite nenbrane
accor di nga. t GerhibaHnEALR: comaas’.ta%ﬁ'wazeeskcér&né ®Adiairh Qechﬂrﬂ:ﬂriz@@m(fié@ Ehgln$o| RadBbrxdeur e

of i sobutyl wiaRkibesdive h@inag fonsmét i He-pdlyBLisIy- 19acet am de
Sem per neabl e conposite menbrane according to claim8, characterized In

t hat t he 4/i SyhipermBgbieconipssita nimbtaré @cddfding 6 l2laims! 1-Syadhameteyikaf B tharkha eolythat e
aci d. #6. Seetwk comaisdésemaaivpos rdactiverpoljforetianaloroaomel sr(plionec Wiah &8 Bactive groups
char act er i ze@PX, RSQKaiPOXRe -NRODX ariNCOwherdd) X representstl, 1By lor dewhiiad \ehdiBe each7.
Seni per meab Fepresatrpoalkoxegrups pa Al eroerowitti 1§ carborcdtemism 8, characterized In
that the vinyl nononer is ethyl acrylate. 25 18. Sem perneabl e conposite
nmenbr ane %c Sorigermeaiepcaripasitsnmbene pecording ito gldim f qhatacteriprd ipithay Rs geth Brreschi s
- gt hyPnexy FePEE Phtlioxy group oppRed gropryYith Iiceiam @PEEt ur e of a seni per meabl e
coﬁpﬁ& te nbr ane coa % orous, substrate wt mer net wor k

obt ai ned by SR8 gfg 9 Gfhrbbe actsng S ct & phareulnin Pt Poasroe
wher eby so POV °"ﬂ'd?°(5'ﬁ'§°ré‘¢t1'5°s°{'ﬁa'8¥ ENPidey r eated with a sol uti on of at |east

one 1 eget] Vg, oy érmL;uLCéo ot 3l ﬁg%coq ol f@s%& hgizlew N

havi ng as o SH

and a surfaq:,gcag(bh gog,q,;ﬁpg tam Subs "f"’é’ tplea ed

in this manner urt her treated vmt a so utlon of at Ieast one acid

hal i de cogt ebfn.bé}ﬂ.emi ¥éiPositbNinRbrkrie  Scc6raiRG 1ty FRImsO1-7,0BarstierZBd Gn \thdlYthe vinyl
MONONBES anchoRonkd? RAABEryIGE WitiRihé fofigulsAn aci de hal i de group and having as
reactive 35 groups -COX, -S02X, -POXR5, -NR6COX or -NCO, wherein X
represents C, Br or J, while Rr and RN each represent an al koxy group or
al kyl group with 1-16 carbon atons, pref ly 1-5 carbon atons, in a

sui tabl e organi c solvent, after whigch=tHe substrate treated in this manner
Is dri&d and subsequently optionall ¢ subsgcted to a heat treatnent. 40 20.
The process according to claim19, charact®Ps8 in that Rs and RN each
represent an al koxy group or al kyl group th 1 to 5 carbon atons.

o/ 4w wherein Ry and Rz are identical or different, represent H, an C1-C2o alkyl, an aryl, phenyl or naphthyl,
while R: is unsubstituted or substituted by an OH, halogen, siloxane, OR, wherein R is a substituted or
unsubstituted C4-C1o alkyl.

9. Semipermeable composite membrane according to claims 1-7, characterized In that the vinyl
45 containing monomer is an acryl amide with the formula

| 1
H,C=
s 2 <2
3

55 wherein Ri, Rz and Rs, are identical or different, representing H, a C1 -Czo alkyl, unsubstituted or
substituted by OH, halogen, an aryl, pheny! or naphthyl.
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21. Method for the separation of components in an organic |iquid phase or

i n the vapour phase using a sem pegpgpbieige®Eiosi te nmenbrane with a porous
carrier substrate,, on which a polyner network is 45 applied which is
obt ai ned by pol ycondensation, especially interfacial polynerisation,

char act er i 2 Pemipetnieable corepositegeanmibeant aepaiding helaine 8oehayactarized withatdhd ¥nyt monorret ed
with a seni pd? webutyl eethasitssi t e nenbrane according to clains 1-18.
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al's funktloneffe'x@{e Sapy! AIkyI mt 55 G -C20), -OH
der -
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- NR6COX ent ha t vvobel o er J eutet, w-hrend Rs und RS jeweils

ei ne Al koxyg rSéBﬂﬁm%dﬁé c&hdagte%dmaqs u&w@mm& cidhm BEcspithiRsd A thttis vify®Ronomer

Vor zugswei se isla mixtRdr Rosu? mehhn@nard N-didyehnRihyl Latshiash gekennzei chnet, daB

das sl unehal ogen- 17 [ 1Tkk11| 1Ki 10 tl EP 0 500185 B1 |dhaI|ge

Pol yner ei ms. Gapipeyneaisle vanpositermsmbexile acchiging & ¢iim \g] charauteiaa IncthatUtievirgd Menomer ne

S~ur eha- | ogdsa ohiyturegs dsolautyl nathbceykdeandldbnglatercidi st. 2. Sem per neabl e

Ver bundnmenbran nach Anspruch 1, dadurch gekennzei chnet, daB der Mol enbruch

des 5 16; Hemirlaureabje ponttesiletmabrand/beeording 4o ¢laim @echaFasterized InthatOng Viryt manpimer 3.

Seni per #eabl ds vethmethaesyide-an nach Anspruch 2, dadurch gekennzei chnet, daB
der~Kbl enbr uch des s| urehal ogeni dhal ti gen Mononers in dem Pol yner 5- 11%

bet ragt. Od" ﬁ?m'pS@P?F @ FARPRBIIe dnebrane) Acs 1‘?8F°a‘|’{a"ﬁéc?f‘am??‘tﬁéﬂatfh%"myh@ﬁﬂ?ﬂ@h

gekennzei chndt o agyige s poI yrrere Net zwer k auBerdem ei n reakt i ves,

pol yf unkt i Ies oner

Dok, e I St i TR oEI A T 8BSzt g ey e

darstel I t, wa?‘nrenﬂ ateRs jeweils eine A koxygruppe oder eine

Al kyl gr upp@g rBr&ceés Mgﬁu%g OJf fa% H\ foU LJltg?ﬂ ﬂ:n%ne Ist?ate
Ver bundnenbr %hr&% MZT' iﬁned ﬁﬁ& En ﬁgﬁcﬁ 55 erﬂé'{[gg, ereby
vl | s opi ne ol bouKGinits 4sinE i IK%h% iy aﬁe SHaP hbRiRaN
darstell'en. GligonRPbRSIsRAB! & pdmbrGh H% folldtivd) g6 sANﬁmwc rcad@rwré cdaglyyr ch
gekennzei ch nebH ol R s stirRoK hdtiveScoRiPbuntt i Weltdr UREH wivich MaNQBBRte treated in this manner is

| sopht al oyl chirtherd gbaled twith 3Qolétion O B IRt SidHald hallde IcoMARINGEPORNdA wRiACS a/YoBdlrhd: e n
1- 6, dadur ch ogelsemors @ingnoabmerslafd dmenomeiudoniaining an auidei helliialgrdug andRvinigres redtive
Copol ynes vorgrops ya0Xy FSOBK,0POXRs HNBs SOXChiGECD, withesin Xedpleaants/CloBd a3 while dhs lal{ R
C( CHa) COCI  mieachenspresenicanicitkoxyegnaue oeakw gnayd withl 1t 16gparorviderasreret®rably 3t5 cattion atoms, in
Sem per neabl e suisabisumghrisreoivent afierothichnhepsubltiateriredied in this chanroh iscririka anvizsubsslveatly
daB das Vi nylortinigly sgijecteditpa peat Yeatmentyi t der Fornmel oR3 30

— 40 20. The process according to claim 19, characterized in that Rs and Rs each represent an alkoxy group or
alkyl group with 1 to 5 carbon atoms.

21. Method for the separation of components in an organic liquid phase or in the vapour phase using a

semipermeable composite membrane with a porous cartier substrate, on which a polymer network is

45 applied which is obtained by polycondensation, especially interfacial polymerisation, characterized in

that the organic liquid phase or vapour phase is contacted with a semipermeable composite membrane
according to claims 1-18.

Patentanspriiche
50
1. Semipermeable Verbundmembran mit einem por&sen Trigersubsirat, wobei das genannte Trégersub-
strat mit einem durch Polykondsnsation, insbesondere durch Grenzflichenpolymerisation erhaltenen
Polymernetzwerk versehen ist, das aus mindestens einem reaktiven polyfunktionellen Monomer oder
Oligomer oder Prepolymer oder Polymer, die als funktionelile Gruppen -NHRs (R: =H oder Alkyl mit
55 C1-C2p), “OH oder -SH aufweisen und mindestens einem s#urehalogenidhaltigen Polymer aufgebaut ist,
das als funktionells Gruppen -COX, -S02X-, -POXRs oder -NRsCOX enthilt, wobei X, Cl, Br oder J
bedeutet, wBhrend Rs und Rs jeweils eine Alkoxygruppe oder eine Alkylgruppe mit 1-16 Kohlenstoffato-
men, vorzugsweise 1-5 Kohlenstoffatomen darstellen, dadurch gekennzeichnet, da8 das s3urehalogen-

O 0 O
: * 4 L M H *




H2C=C -0--R2 35 ist, worin Rl und R2 gleich oder verschi eden sind und H,
ein CL-C20 Al kyl, ein Aryl, PhenykEpodeo 1d&Bint hyl bedeuten, wfhrend R2
unsubstituiert oder mt einem CH Hal ogen, Siloxan, OR substituiert ist,
worin R ein supstituiertes CO -C, 0 Alkyl ist. . Sem perneable

Ver bundnenbidhsitige d’@hmﬂrﬂ'&fmh@ﬂ' vpo Binerg| gdin mehrerge Niayimonomeien ¢ed sippeinpaSdureha-
vi nyl ha|t|g@9wm$me 2 "¢Qf’r"99"a'ﬁ?"dstder Formel 45 2C= 50
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| sobut yl et RaGhdRsaéweiksind AN GABPY bk eidAlkyighibpe it 7119 RbtIBxBiatomds UABIGRE DT an
nach Anspruch 8, dadurch.gekennzeichnet, daB das Vi nyl nononer ein Gem sch

von | sabla. ysemibérmedblsl Eedrbuddrbsrtrani ragh Hr)ébll’uéﬂ 4,cHaduréhsdekenhibichded,. dabS8¢rupE Ry TRAIS €

Ver bundme nb riaeAlkaxgdruphia Sier wind ABylgraape mitclks KphleastoffalomerhdeestisllerdaB das

Vi nyl mononer ein Gem sch von |sobutylymethacrylat und

N- Vi nyl - Ne- MSerhipéreneablecYertiindmembrah SachQinsprpehr freden 5. aladisghinekainasichyoh athdas eaktive

Anspruch 8, peldfenitienplledidnemersephidieyishioridistB das Vi nyl nonomer ein Gemi sch von
wtiﬂl nmet hacryl at und Acryl sgure |st 15 16. Sem errreabl e Ver bundnenbr an

nac

Ans pfr uSemigermeable ‘g?@ﬁ(‘@fﬂﬂ grficheg 18, dadurch g #heqaB das sdurehalo-
ymef 70in &g rYB’él Ky

P grloylehiqsid\rs ﬁ' ﬁdaﬂfhmﬁ'??g lovieghierg
(I;/gfjmll:hnezggig' ¥ gtlé E&?' mitginem P hf?{ﬂ ﬁﬂﬁ'é;ﬁlg?" 8"°me"°" ‘hyl acryl at IB,l st. 18.

Sem per e . Lan nach C ur ekenn e daB
das Vi Fy ﬁ?gpng @ g e A A T
ei ner sem perrrea rrenbran durch Beschi chten ei nes por6sen
Substrats mt el nem durch PoI ykondensati on, insbesondere

G enzfl achenpol yneri sati on erhaltenen Pol nmet zwer k, wobei das por6se
Substrgt mit einer Losung von ni ndestens/€iinem reaktiven, polyfunktionellen
Mononer oder O igoner oder Prepol YHJO= der Polyner, die als reaktive

G uppen -
pp -0-R,
85
ist, worin R und Rz gleich oder verschieden sind und H, ein C1-Czo Alkyl, sin Aryl, Phenyl oder
Naphthyl bedsuten, wihrend Rz unsubstituiert oder mit einem OH, Halogen, Siloxan, OR substituiert ist,

worin R ein substituiertes C1-C1o0 Alkyl ist.

9. Semipermeable Verbundmembran nach Ansprlichen 1-7, dadurch gekennzeichnet, daB das vinylhaltige
Monomer ein Acrylamid der Formel

1
H,C=
?-
50 o

ist, worin Ry, Rz und Rs gleich oder verschieden sind und H, ein unsubstituiertes oder durch OH,
55 Halogen, ein Aryl, Phenyl oder Naphthyl substituiertes C1-C20 Alkyl ist.

10. Semipermeable Verbundmembran nach Anspruch 8, dadurch gekennzeichnet, daB8 das Vinylmonomer

i NIRRT




-NHR4 (F4=H oder Al kyl mt C-C20), -OH oder -SH aufweisen, und einer
grenzflichenakti ven 30 Ver bi ndugpgo 50b &Iser behandelt wird, wonach das
so behandel te Substrat in einem geeigneten organi schen Losungsnittel weiter
mt einer Losupng von m ndestens ei nem saurehal ogeni dhal ti gen Pol yner
behandel t 1-r¥mindempable Nerbwdmenbren nach Mneprych § dadurch gekamnaeicinet)flafydasrtfinymenoawr
und ei nem el rein @serischver Wﬁ%&%@"d&ﬁtﬂmﬂb\éﬁﬂmh's%nomer ist, das als
reaktive Grup en -COX, -802X, -POXRs, -NR6 _COX oder -NCO au uf wei st, wobei X
d, Br odef? 5%99 sgplp Merbyndmembran pesh Anspryeh 8; dadurh §°k3'!5‘23‘°""°‘eﬁ‘q'ié’ai\l"!a¥i%9@f"afppe
oder Al K1 gr b "Fﬁcf“’in 'i??““l’('ﬂﬁfhé‘?‘ig?‘(ﬂ?‘?ﬁtm I’T’I"s\/orzugsmel se 1-5

Kohl enst of Lmen da wonach .da | te et rocknet
wrd und df‘%a% G g i s airoch 8, R CeprEaiins o St PRI
Ver f ahren nac nspr uc eke e| cHnet daB Rs und RN jeweils

ei ne Al KpXYATdRRR: QQE V§ ndmen% nn ﬁ'AE deh '8y 4l &emzélch;lieédas Jas Vinyimonomer
Kohl enstoffatm ggb @fi}met {%ﬁﬁjﬂ Myla tmgpg von Konponenten in
ei ner organi schen F||SSIgp ase oder der Danpfphase unter Verwendung .

ei ner sen pgreERRHiehRALIY V5BLHARMBRN Adth m'lépr@.h BEHAIYER GékBRhzaidhnBtEd:B RS VinPfonomidl
dem ei n Pol yrea Gaigneskissbufygpihbaidtiund Adryissd@sstdur ch Pol ykondensat i on,

I nsbesonglere G enzfl achenpo- 45 | ymeri sation erhalten worden ist,

dadur ch gel&rssmipesdeablé Vertiaridmenisraro nagh Mnspauct 8F-dedlirsis gakpinasiehnat(das @avmflqnh&mr
mt einer serVeiyimatmbyletistVer bundmenbr an nach AnsprUchen 1-18 in Kont akt
gebracht wird. Revendl catlons 50 1. Menbrane conposite sem perneabl e
conpor t ant 1 rSemingumeabie Verbundmembran nash Aaspruch Sedadurbi gekannzeichneiugai sles Viodmpnomeant
un resedt de Pwfagivistigl obt enu par pol ycondensation, en parti cuI i er par

po ri- satlon interfaciale, constitu6 d au noins un nononb

oli gonbr e, &w,gg%ﬂﬂ?’éwﬂﬁ‘eﬂﬁa’bbﬁw haseech §i ?ﬂdﬂfﬁ*bﬂ?keﬂﬁ%?“"?‘d%aétdﬁ V"V"“°"°"‘e'

conportant c 8% oncti onnel s, des groupes -NHR4 (R4 = H ou un S5
gr oupe aI k%ev

p% un |I‘I Ckler % (g Léo
hal ogendie'd 1% ekfﬂ Tc e % OSoX,
- S02X, - POX I& 0 ?P:,ﬁu o se @ (:Enﬂé"r[} acnin% at%ngj Iten n Rs
represent ent d& ﬂ:ﬁ Bne!lléh 3 ?od% ﬁ%ePUddu“ibr&BIPH eod &
16 atones, denpREYR=BN68or EE’o e CM Qrﬁﬁisencﬁﬁd?‘%érr bén@ﬁﬁcﬁéha&ﬁerﬂue
le 19 4 Ve"l:luldl.u‘gl In! Whdser behuldelt w«rd ridcho 855 Qﬁﬁerﬁﬂdeﬁé) ISMbSBR! R dheB QdéRReten
hal ogenur e d" Gganidéhen @84ungbiteP Weitey TR Sindi’ LBBung UroR | nbiicle StbHs SeiBR1 4lRdh@8genidhaltigen
vi nyl i ques etPofiménbéRamRINNIG, da6 RINCCHBIYMéH Vol leMbR RdérrhehEPdRUVIRYirfbnaribrete undZsinem
Menbr ane conpasi SHurehelogepidgoppabérthaianbénn Mofonice igN dasC alk | redktivb, GRIpHERCICDX] SSRXEN
ce que | a fr aPOXRN-NRsBOX oderONGD mafwelst, wabeioxX 101, Br Adey adapeiit aditoend rRyr udd tis danellke,
dans | e spol y rdinecAlkoggtuppkeodbr Alkdgiugis nilt. 1-16obleastoifatornen) e zugeveise Ti5iehlessidifhiemen
sel on | a reveiadietian wonactPdas sa behandsite Substrat getoekngluwird|ugd flanacht wabiweiseéivar VEirrdabe-
nononbre a grheudhngatbrygdanwird d' aci de, dans | a polynere, est de 5 a 11 % lo
4 Menbrane conposite sem pernsabl e selon | a revendication 1, caractsrisee
(ce que P Yedahan pagh B'I" daduich gekernzeichagt ¢aBtRs cindiRe Ipwpls pisie dkgxyagyppe oder
oI igonmbre poIWd\"?{FT“ Qlﬁ"??ﬁa@ﬂﬁﬂﬂ?'ﬁ%!ﬁ? comre groupes react ifs. des

groupes Cg) Ve iu '{s\gl g sse Y, 1
p rﬁl n ﬂ@{%p ase

t?Ed: S que rg é? en%ﬁ W@%%ﬂi';%lpgr&oﬁégmﬁerg dré$r§b 8 sen ‘11{;;863 at, auf
al Kyl e conpo ﬁnnéin er‘ymemetzwerk aufgebracht ist, das durch Polykondensatlon, msbesondere Grenzfldchenpo-
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Dampiphase mit einer semipermeablen Verbundmembran nach Ansprlichen 1-18 in Kontakt gebracht
wird.

Revendications
50
1. Membrane composite semiperméable comportant un substrat de support poreux, ce substrat de
support comprenant un réseau de polymeére obtenu par polycondensation, en particulier par polyméri-
sation interfaciale, constitué d'au moins un monomére, un oligomére, un prépolymére ou un polymére
polyfonctionnel réactif, comportant comme groupes fonctionnels, des groupes -NHRs (R. = H ou un
55 groupe aikyle en Cq1-Czo), -OH ou -SH, et d'au moins un polymére & groupse halogénure d'acide
comportant comme groupes fonctionnels, des groupes -COX, -S02X, -POXRs ou -NRsCOX, X repré-
sentant Cl, Br ou |, tandis que Rs et Rs représentent chacun un groupe alkoxy ou un groupe alkyle
comportant de 1 & 16 atomes, de préférence de 1 & 5 atomes de carbone, caractérisée en ce que le
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1 a 16 atones de carbone. 18 5. Menbrane conposite sem pernsable solon |a
revendi cation 4, caractb6risee en gr0®%ge 18Bet RN reprssentent chacun un
groupe al koxy ou un groupe alkyle conportant de 1 & 5 atones de carbone. 6.
Menbr ane conposite sem pernsabl e selon | a revendication 4 ou 5,
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acryl am de Wembramartdneosité Ssebperméable selon la revendication 4, caractérisée en ce que Rs et Rs
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0185B1 10 I\/Errbr ane corrposr te sem er neabl e sel on | a revendi cation 8,

car acteri’se O'B%re MRSEITARIS sgipn, (F@d' | B Snl ff ce q”":’
oy sobutyl g LA at Y %ﬁ%%%ﬁééié‘ggpf‘%%?%ﬂﬁiﬁﬁi o o
et hacr ylsat ﬁlerqbrkéeo % ng%:gnféﬁlglg ls@l&fga@ en&réétlggr P %t ?y%a?actér‘%e aWEJEb

conposite sg | catlon caracteriseo en cé que le
nononbr e V|nyI|q nge de thacrylate d'isobutyle et d acrylate
d 6thyle. 1o 13. anbrane conposite sem perneabl e selon | a revendi cation 8
caractg@ri see en ce quo | e nononere vinyliqye est un nel ange de nethacryl ate
d' isobutyle et de N-vinylpyrrolidone. 14, nbrane conposite sem perneabl e
selon la revendication 8, caractéri n ce que | e nononbre vinylique est
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.35 8

dans laquelle Ry et Rz sont identiques ou différents, et représentent H, un groupe alkyle en C1-Czo, un
. groupe aryle, un groupe phényle ou un groupe naphtyle, tandis que R est non substitué ou substitué
o/ 40 avec un groupe OH, un atome d'halogéne, un groupe siloxane, un groupe OR, R représentant un
groupe alkyle en G1-Gio substitué ou non substitué.

9. Membrane composite semiperméable selon les revendications 1 4 7, caractérisée en ce que le
monomére vinylique, est un acrylamide de formule :

45
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o
85 dans laquelle R;, Rz et Rs sont identiques ou différents et représentent H, un groupe alkyle en C1-C2o

non substitué ou substitué avec un groupe OH, un atome d'halogéne, un groupe aryls, un groupe
phényle ou un groupe naphtyle.
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15. Menbrane conposite sem perneable selon |a revendication 8, caractdrisoe
en ce que, | e nononbre vinylique estEPWS006188MBIe de net hacryl ate d'isobutyle
et d' acide acrylique. 16. Menbrane conposite seni perneable selon |a
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conposi t e §&MNERBEITES RlbRcabNTREHe! ASHhbrahd dMBssd EmitmEMIBRAT lovaliAf B Xubsidt pbeau el
est appl i que avét inGsRakddiRdiyRRIeYBIRMERP BéiRIBhtoRATionDEH parRINEIEELS BdnWRsatiSiinterfaciale,
particuls er pRsofOqusNEsubSiAt pdrduR Bstitraitéctvbdhe 3biGtion @Al MGHhENN idhoMBre AR ofigbmetedun
phase | i qui deprépolg@adre @u@n Polyrhife PohIchetionmed Adttif EGiportant @orbifle rotiea edactis/ G5 diduPes
menbr ane conpiBR{ @& SeHidgpenyaahd akyisedeot: 3 C5), -ON emeBH; ait d'witdmibosd tehSioachiiabdde
I'eau, aprés quoi le substrat traité de cette fagon est en outre traité avec une solution du ou de chaque
polymére & groupe halogénure d'acide consistant st un copolymére d'un ou plusieurs monoméres
35 vinyliques et d'un monomére contenant un groupe halogénure d'acide et comportant, comme groupes
réactifs, des groupes -COX, -S02X, -POXRs, NR; COX ou -NCO, X représentant Cl, Br ou |, tandis que
Rs et Rs représentent chacun un groupe alkoxy ou un groupe alkyle comportant de 1 4 16 atomes de
carbone, de préférence de 1 & 5 atomes de carbone, dans un solvant organique approprié, aprés quoi
le substrat traité de cette fagon est séché puis éventueliement soumis & un traitement thermique.

20. Procédé selon la revendication 19, caractérisée en ce que Rs et Rs représentent chacun un groupe
alkoxy ou un groupe alkyle comportant de 1 3 5 atomes de carbone.

21. Procédé de séparation de composants dans une phase liquide organique ou en phase vapeur, en
45 employant une membrane composite semiperméable comportant un substrat de support poreux sur
lequel est appliqué un réseau de polymére obienu par polycondensation, en particulier par polymérisa-
tion interfaciale, caractérisé en ce gue la phase liquide organique ou la phase vapeur est mise en
contact avec une membrane composite semiperméable selon les revendications 1 3 18.
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