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The membranes of this invention are prepared from polyestercarbonates, wherein the polyestercar-
50 bonates are prepared from bisphenols which are tetrabromo substituted. Such polyestercarbonates contain
both ester linkages and carbonate linkages as functional groups in the backbone of the polymer. These
polymers are prepared generally by reacting a bisphenol with a dicarboxylic acid or dicarboxylic acid halide
and phosgene. The polymers of this invention are randomized copolymers, wherein randomized refers
herein to the fact that the ester and carbonate functional groups appear in a random arrangement along the
s5 backbone of the polymer.



conprising a polyestercarbonate descri bed herei nbefore under conditions
such that the‘oxygen selectively perneates through the nenbrane to the

ot her side of the nenbrane; andegg §hsd ¢588{ NY t he perneated oxygen fromthe
other side of the nenbrane, wherein separation factor for the oxygen and
nitgogen is 6.5 or greater at about [err] 45 The nmenbranes of this

i nvent i orPoljestercsianatbe franl mbich shengémbrivies) lof hispiaveationcare papgdral aclider thase\wgieh and
ni t r ogemreseqdteihé orwda The nmenbranes of this invention have good nechanical .
properties and therefore are useful under nore extrene conditions, for
exanpl e tenperature and pressure, than many comercially used nmenbranes.
The frenbranes of this invention are prepared from pol yest€kkarbonat es,
wherein the pol yestercar- 50 bonates are prepared from bi sphenol s which
are tetrabro pol yegt er car bonat es contai n Yoth ester

| i nkages an f i onal grouPf in theNpagkbone of the
pol yrrer . OT o [

] | ymers areﬁ?eﬁ) geperal Iy by rfeac®ing & “isphenol with

a diCar b8xyf i or dj boxyl i ¥ faci | i de g& phOsgend. \The pol yners
R o 9 "R @ Qﬁnggnﬂ ers -

ef that t ester jaRd carpbonate Tomgtional gr u/)s appear in

of thi¥-L

herein to

a random anNamgenent al ong t B 5% backpbone of the poBymer.y &P 0 244
126 Bl Pol y&Mt er carbonates fro FcM the menbranes of thi %enti on are
prepared inc to the fornmula [err]” 30 [err] is
separately in each instance -CO, [err], -O a single direct bond, a [err]
di val entherbiydr ocar bon radical, [err] divalent fluorocarbon radical, or an
inertlyisubstituted [err] divalent hydrocarbon radical; R2 is separately in
eashwi nstance a [err] dival ent hydrocarbon radical or a [err] divalent
hydrocarbon radical, substituted with one orpnore halo noieties; 35 Wis
the residue of a nonofuncti onzﬁr conpound whi bs reactive with a
chloroformate functionality; Xis,0 or 1; s Ogpor -1; nis 50 or greater;
with the proviso that the ratio ni,t1s e§§w40 X =1 to units wherein
y =% i's between 99:1 to 1:99,97 stve. t h& her el nbef ore presented
formula, [err] is preferably a d¥rect bond, lerr] di val ent hydrocar bon
radical, a [err] divalent fl udfocar bon radi ca®t or an i nertly substituted
divalent [err] hydrocarbon radical. Mre preferably, [err] is a divalent
[err%, hydr ocarbon radical. Even nore preferably, [err] is a divalent [err]

al kyl'i g@Resepdrbif In dadh iNRsce RIS -8620LY, aRingiBYilrdctB4ME, a 4] dRGent hydrocarbon radical,
Cq.¢ divalent fluorocarbon radical, or an inertly substituted C,.¢ divalent hydrocarbon radical;
R? is separately in each instance a C,.o divalent hydrocarbon radical or a Cy.zp divalent hydrocarbon
radical, substituted with one or more halo moieties;
35 W is the residue of a monofunctional compound which is reactive with a chloroformate functionality;
xisOort; ' :
yisOor1;
n is 50 or greater;
‘with the proviso that the ratio of units wherein
x = 1 to units wherein y = 1 is between 99:1 to 1:99, inclusive.
in the hereinbefore presented formula, R! is preferably a direct bond, a Cy divalent hydrocarbon
radical, a Cy5 divalent fluorocarbon radical, or an inertly substituted divalent Cy.5 hydrocarbon radical. More
.preferably, R! is a divalent Cy¢ hydrocarbon radical. Even more preferably, R! is a divalent Cy.¢ alkylidens.
R' is most preferably propylidens.
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55 4 EP 0244 126 Bl R2 is preferably a divalent [err] aliphatic, [err]
cycl oaphatic ‘[err] .aromatic, a halo-substituted [err] aromatic, a

‘hal o-substituted [err] aliphaticgp@rosd {Bgg-substituted [err]

cycl oal i phatic hydrocarbon. R2 is nore preferably a divalent [err]
cyclgaliphatic, a [err] aromatic, a halo-substituted [err] cycloaliphatic,
or a [ err] rRhialpref@adds & idivalére @, a1 dipFaitic, Cs. Y IOl pHiale) T o[ 2Bdialic, | aShaltesiibstifated {034,201 Y
5.10 25 aromatic, a halo-substituted Cy.o9 aliphatic, or a halo-substituted Cs.p cycloaliphatic hydrocarbon. R ie friole

wher ei n dRSerably & ds@@d Ced @lgloaliphaiizag IGs 0 @mumatice A bao-subsintéd@s20 Eilcloaiphatie, or IRy | |

or hal odwleztiestitutgtl Rpinaticwdrogarbon. R2jissn@e prgiérabliR? is nost preferably 30 36 W
ts préferably the residue of a nonofunctional aliphatic alcohol, thiol,
aromatic al cohol, or amine. Wis 40 nore preferably the residue of a

nmonof uncti onal phenol or al.cohol. 3, even nore preferably a Cl1.20
hydr ocar byl oxy radical. Wis eve eferably [err] al koxy, [err]
arylo§y, and [err] al kyl-substit yloxy. Wis nost preferably
paratertiarybutyl phenyloxy or nettroxyNcRBgferably, a is 0 or 1, and nost
preferably 0. Preferably, the polyners usef& in this invention have an

i nherent viscosity of between 0.3 :aa\}.z. 45 Bel ow the inherent viscosity
of 0.3 it is difficult to prepare/fi Wi | museful as a nenbrane. Above the
i nhergnt viscosity of 1.2, the pd peconmes difficult to work with. Such
pol ymers can have a ratio of este ghygarbonate groups of from99:1 to
1: 99, nore preferably, between ¥:90 and 90810. Most preferably, the ratio
of ester-to-carbonate functional groups in the backbone of the polymer is
bet ween 15:85 and 85:15. 50 55 5 2R 0 244126 Bl Bi sphenol s useful in the
preparat i on of the pol yestercarbon ' 3 sed3to make the nenbranes
of this invention include any bt :l @8°Vgi ch are
tetrabronp-substituted. Preferred tNatrLgh <& ubst i tuted bi sphenolic
conmpounds correspond to the formul a

25

wherein
R3 is separately in each occurrence chlorine, fluorine, phenyl, or halogenated alkyl; and
a isOto4

R2 is most preferably
30

36

— W is preferably the residue of a monofunctional aliphatic alcohol, thiol, aromatic alcohol, or amine. W is
40 more preferably the residue of a monofunctional phenol or alcohol.
W is even more preferably a Ci29 hydrocarbyloxy radical. W is even more preferably C;.o9 alkoxy, Ce.19
aryloxy, and Cz.20 alkyl-substituted aryloxy. W is most preferably paratertiarybutyl phenyloxy or msthoxy.
Preferably, a is 0 or 1, and most preferably 0.
Preferably, the polymers useful in this invention have an inherent viscosity of between 0.3 and 1.2.
45 Below the inherent viscosity of 0.3 it is difficult to prepare the film useful as a membrane. Above the
inherent viscosity of 1.2, the polymer becomes difficult to work with.
Such polymers can have a ratio of ester to polycarbonate groups of from 99:1 to 1:99, more preferably,
between 10:90 and 90:10. Most preferably, the ratio of ester-to-carbonate functional groups in the backbone
of the polymer is between 15:85 and 85:15.
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Br . Br [err] 15 wherein [err] is as hereinbefore

defi ned. Exanpl es of.- such bi sphenolic conpounds include 3,3, 5,5'- :

t et rabrono- 4, 4' - di hydr oxybi phengp g 244 126 B1

2, 2- hi s( 3, 5-di bronp- 4- hydr oxyphenyl ) propane, and 2, 2-bi s(3, 5-di br onp-

4- hydr oxphenyl ) hexaf | uor opropane. The nost preferred bisphenol conpound is

2, 2- bi s( HBidphahols rusefa -inlthe Insedarationy phtbe pdlyepteofrbanate (polpmirs nsed i makenthasemigrameabr ono

bi sphenblthis\ ifveBBA) ncludbhenyt dispizbeliontonipowdhewiidh 20 tebapaemdibstitutede Fedf@dd i t h

an est datrafromerbubgfitideschigpheohliiccdampaundy doprerperidde the fasmulals to f orm est er functi onal

groups w th the bisphenolic conpound. To form polyestercarbonates, this

reaction occurs in the further presence phosgene so that the bi sphenolic

conpound wi || react vgg#h phosgene to for Tcarbonate units. Preferred ester

form ng groups are dicaxhoxylic acids.and dicarboxylic acid halides. Such

di carboxylic acids or dj i

subg%ituted with twdo

noi eties. More preferreo erifyi\ #nts include [err] aliphatic

di carboxylic acids, [err] al i phatic dica @oxylrc acid halides, [err]

cycl oal i phatic carboxyﬁ?c diacids, [err] §cloalrphat|c drcarboxylrc acid

hal i des, [err] aromatic carboxyllc diacids, [err] aromatic carboxylic

diaokd_halides, a hal o-substituted [err] aromat i ¢ carboxylic acid, a

hal 0- s wa&bihtRIt 18 tas| BididbeRdfeOB@ihédC BlartdsberXsich Gispiienblichapblads anclude 3,3, 5,5

hal 0- s udiabrord+8,&diihlybxybipidnyip b,abis@,5diieawcaphydiokybhéyitlopass, aAd @;20is3E-diirorhed

[ err] - ahy@rbahenyrekatiaardpoopghd. CThacmabt Ipedfence, bisphéral corspobst iist @,26E(3]5atrdmd30

cycl oalhygsbraptienygiopame Heoryhdnly kaewrdss tetrabeonioctisphenalos (TEBA).€The [tetrabrbmo bisphenol

cysl-galcpmipand is redicted wifosnydster formingiadiet|whigk is difinstiqelesb @p focformogstes funddipnabegrownsi f yi ng

agent s Witk the [pispheneli nd. do foam golyastercaanateg thip repttien prcurs dy thesfyriher progenes of
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dcar ox c ac id cloa phatl carb y|| atrc %argﬁ ylr a
Xis a %b g éi,ar Qdé)é Ira,r acr(g rtir(x 8
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di car b% a{.&ca k c CEE bz“ m a aﬁc NS d'h£| t.ﬁ%é&'cmexane

d' Caf b Qb Caicbos i€ i b itdtod %G} Aiphatie Aicarbbxiid" %Xr dlaCa r%' bstfufR iy
éayeb&&garmed, IrSAfie 6] oF a Halohutistiuied |5, cylloalibhatic %ﬁ.lber;ﬁ:%a.r@n rd&aﬁ'?aoxyl ic

aC' d bropsdnde cladseh %ﬁyrr%&g&ﬂ%alls & laicaib-gtid iftlzﬁl haﬁcﬁé G tHa P eRitrod BIESRIF EiBarboxylic

i sopht hal oyl chl oride, isophthal oyl brom de, or 2,6-naphthylene

di carboxylic acid chloride or brom de. Mre preferred acid halides are

t erepht hal oyl chloride, isophthaloyl chloride, 1,4-cyclohexane dicarboxylic
aci dsschl ori de, and 2, 6- napht hyl ene di carboxylic acid chloride. The nost
preferred acid halides are terephthal oyl chloride, isophthal oyl chloride,
or mxtures thereof. In one preferred enbodi nent, a m xture of

ter@ht hal oyl chloride and isophthal oyl chloride is used as
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40 the esterifying agent. The ratio of terephthaloyl chloride to

i spht hal oyl chloride can be between 100:0 and 0: 100, and nost preferably
bet ween 80: 20 and 20: 80. GCener al gpyg 284 98BN St oppi ng agent is added to the
reaction mxture to control the viscosity. The concentration of the chain
stppi ng agent in the reaction mxture has a direct effect on both the

ol ecul acid walidghitbeirgrtte dibagbowylis @cid icklgrided. At neferred logaup bdicasholulin atie halidespieiiichs

Chai n stesipiyimgppagage inttsis aventiomimelyiie thosei comespondibg tothepfoumts whi ch react with a
chloroformate site on the backbone of the polymer and by such reaction ends
t he propagation of the polynmer 3 uchOa poi nt. Preferable chain stopping
agent & i ncl ude nonofunc- tiona ‘ i i i
chl oroformate functionality.

; more prefEF¥kd chain stopping
conpounds i ncl ude nnnofunctldwl 'natic al cohols, thiols, and am nes.
Even nore preferred chain stppf g ag 3; are-aromati c al cohol conpounds
and al i phatic al cohols. 50 XC The polyester pol ycarbonates of this

i nvent’i on are prepared by any process well known in the art. One preferred
process is known as the solution process wherein the bisphenol in a
chlorinated solvent in the presence of a tertiary amne acid acceptor is
contacted with a dicarboxylic acid or dgcarboxylic acid chloride in the

presepce of phosgene with agi tFunt her descriptions of the solution

process can be found in U S. Pé¢ osCXx4, 194, 088y )3, 028, 365, and
4,310, 652. See also P. W Mbdpga Sqohdensation Polyners: By 55 Interfacial
and Sol ution Methods, (Interscj€ ), page 325-393. Another preferred
process for the preparationxof pol yestercér bonates is an interfacial
priagess, wherein an aqueous bi sphenol ate solution having a pH of at |east 8
is mxed with phosgene and an organic solution of an acid halide which
solution is immscible with the aqueous bi sphenol ate solution, at a
sufficient tenperature for a sufficient tpne and under 7 EP 0 244 126 Bl
sufficient agitation to react said phosgene and said acid halide with said
bi sph#nol ate and to for nman AN r. The sufficient tenperature
is well known in the art"a 08 i€§etween0* C and [err] The
aqueous phase is separaXxe T hase coWn) ai ni ng t he anor phous
pol ymer. The organi c phase '\ S th an aqueous liquid, and the
subst gnti al 'y anmorphous nelt pf ocessabl e 5 polyestercar bonat e polyner is
recovered fromthe washed organi c phase. The organic phase may be based
UPON anywieRiVR Y & Rdicion, BhG R b & B \e8 Mbreihisford Bingl. Ekiles |00 biyanixkylic Acip halldes 1 ed
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di chl as omaibyarehlorider itezdphibaloyd thimamids, idophiteivlylo chiaitién yisaphtbalov dramidsh (ot 2 eepijhyien,
and m xt dicegimxylih @rid ehloridarm hieeidepMerk erefemdd geid halidest are srapbieley! cljoridp,dsophthaloyl
chl or i nathitdde rich-qyciphekane csliparibaxviici acid eiieride.cant \Zefrnaeliivisnn §'°§!'B°XVI§Lﬁ9H’ %ﬂ% TR ne,
nonochl omest ereieereracichalidels @edeseninhalqd chigridg. '?ﬁp ‘l‘i?y 'W%P? ‘“'9?3 E'F

e

sol\wént s aH’bOfteI‘Féef?!fﬁd@F't?ﬂ@P%r?e@“‘t“ rﬂfl ai}:jg’ b 1 §an .
bi sphé‘ho'[“g opteriying aqeﬁt 'lr tlc’I ?f '\% d@&%{?@f‘t " |%th8n° e e
S

di ssol vi énotﬂlé' s%‘ﬁ

1E0he! BN Mhfire® &5 Eontr§ SRE G sty The an
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| ntert sm te! e
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gener al | yogdHat Joﬁxlp&mﬁ@ ficli@® AbloiActiord laRmafic 8cch@s, thiGls, bad RANEL. Evaninbre prefdricth
chain stopping agents are aromatic alcohol compounds and aliphatic alcohols.

50 The polyester polycarbonates of this invention are prepared by any process well known in the art. One
preferred process is known as the solution process wherein the bisphenol in a chlorinated solvent in the
presence of a tertiary amine acid acceptor is contacted with a dicarboxylic acid or dicarboxylic acid chioride
in the presence of phosgene with agitation. Further descriptions of the solution process can be found in US.
Patent. Nos. 4,194,038, 3,028,365, and 4,310,652. See also P. W. Morgan, Condensation Polymers: By

55 Interfacial and Solution Methods, (Interscience, 1965), page 325-393. Another preferred process for the
preparation of polyestercarbonates is an interfacial process, wherein an aqueous bisphenolate solution
having a pH of at least 8 is mixed with phosgene and an organic solution of an acid halide which solution is
immiscible with the aqueous bisphenolate solution, at a sufficient temperature for a sufficient time and under
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the higher ratio of acid halides giving a higher ester content and vice
versa. GCenerally, the nolar ratio of phosgene to acid halide or carboxylic
acid can be between 0.02:1 and gPogkgaliBg@re nore preferred enbodi nent, the
menbranes useful in this invention are prepared from 20 tetrabrono
bi sphenol A and a mi xture of terephthal oyl chloride and isophthal oyl
chl or i cefficisbt epitaiar et sgie Pbosgbrisyand craid esidoniitet witht faiel Yisphenolate dndrto Tformvher ei n
A, W emoghelsypolymer. The sulicient tdywhrature iglwéli mewn in Teartraod @pneraliviis ketvesen B61C ardi s
i nvent i39NC.cEW aaugeus ahepe fsotepariterbiigm the amasaic phasp |ceraining’ the @merphous pelymesr Thecul ar |
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as y e tAelvestesearhopale, Bolymey js rproverest fom g, Eamga&ﬁﬁasﬁaﬂhe Brganis,Phapgmayherhagad

t sng%'t any, °°r'1‘ “' ?’%‘é’ s°HP"‘ °'h¥‘3? IPERﬂP% ppigmer. ef%'r@f’ qffé‘a qf ﬁ°'¥eﬁ‘§ M 1‘"°wou| d

' el y'o‘1h'° "or ns.

e lse aﬁ’&? ?‘ }9 Fﬁﬁ;aae i °é'e ag&shesjga;ﬁa g%» whi ch

dISplo sﬁ s oﬁgéﬁﬁn %ﬁgég?\? lt ?rob zen ﬁ:xures%@&r(ﬁdf ed |Iven?jla and
QUhforomBiidne éanF Ci l sp nos

d' ffef HHohdRBISIRE B9 lalsbdiirigSin B."s ﬁol a?ﬂﬁo Erdﬁéte e@|§llyuiﬁ %ﬁ S‘Joﬁ‘é '

refers FiQin QTSN RGdrSie \orbierablP &1 Qﬁaﬁfnf%tat aﬁchﬂor@% DY SodHim ﬁyd’r’&%&

faster make® debpidat SichteSRAL pRBessdNOBMPES lfaaad Gh U8 PN REL 131168, 211 BOSEISPEC es

Whi Ciy 028786, £158/068) 3[ZULEN 454, 158866, bl £315 BZ2NSé 0L WeMoGRESIRSE Present .

Pr ef-er abl yhe rbtioeof agdrheliase phexerlslteseralii Carirbls @@ réléitve Al Grivetel o Carbdnal QARBORI €

menbr anses higin ektioroBdcidoiatided rgiving \a Hghynesek korgentharthbicarvesa. Gederally, thélasbgeneoius and

CoNPOoSi ghesganntb ke Bideasreap g fixcaceictal e bedweash 0.g2:aadd@on, di scrim nating | ayer

whi ch i s Wesrmemanadpréferesd ghbodipieots treen cheplormes . usSulcin trisnibveative sare rordparge riemhav e

geivetoal thtgabiome bisgianolsh andca mixtureaefdorerithalowi chiodde ant risgphiimteyk chioride. Pustbraymers | n

one pr efepgrdlly goreasprpditmtbqformishe pol yest er carbonat.es of this invention are

di ssolved in a water-m scible solvent, for exanple dinethylfornmam de or

di met hyl acet am de. Preferably, the solution contains polynmer in weight

percents of between 10 and 80. The forminto which the 55 Uv[r?rane is to be

forn®d affects the menbrane casting solution conposition. To forma flat

sheet nenbrane solution wth betywen 10 and 20 percent by weight of the

pol ymer is noy [

preferred.g Tg/Brepare Q;

| rane,cge
conpgg ses wrfgf er a eR nt' =i ghk
sol uti oy : ci¥ @s Q@@%
casting of orr onex urf the N ut i on
§ ast '

honbgeneous. eaf t ercH @H su\r
of a honbgen menbr an rom whi t he n| she
readed y be separated. A conveni vva f carrying out this opération is

ei ther by casti ng t he nmenbrane sol utlon onto a support surface which my be
di ssol ved avvag‘t fromthe finished filmfollow ng the drying and curing
step orw *rRjd v iaee agdameipkaiee dalinesd- a support having | ow surface energy,
sucth’as_ si'M9 %ﬂé"e"t'?@a?seﬁt 'a‘é?§"'°“(?ﬁ‘" ?k%%nyf'%{@é‘“?"ﬂ‘ ‘W‘?T“t illedhip thasarh InRREiCHR |~ not

e neenae ey tag 5%; . i ST
Zggreopr. Tt e o f% &rﬁﬁ Db e a;gmﬁefr g |

sol uti Ohereln, th é m?ev; 0 reg(’:\%r §§r§ toa m r%rilyt |¢h e %

orms. As u

I'ﬁ'en 3rH’1 qulﬁeé S
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45 having different permeabilities across the membrane. Permeate as used herein refers to those species
which permeate through the membrane at a much faster rate than other species. Non-permsate refers
herein to those species which permeate at a much slower rate than the other species present.

Preferably, the membranes of this invention are asymmetnc or composite membranes, and most
preferably asymmetric membranes.

50 Homogeneous and composite membranes are prepared by forming a thin, discriminating layer which is
dense and free of voids and pores. Such membranes or layers have generally the same structure and
composition throughout the membrane. In one preferred embodiment, the polyestercarbonates of this
invention are dissolved in a water-miscible solvent, for example dimethylformamide or dimethylacetamide.
Preferably, the solution contains polymer in weight percents of between 10 and 80. The form into which the

55 membrane is to be formed affects the membrane casting solution composition. To form a flat sheet

- membrane solution with between 10 and 20 percent by weight of the polymer is more preferred, with
between 15 and 20 percent being most preferred. To prepare a hollow fiber membrane, the casting solution
comprises preferably between 50 and 80 percent by weight of polymer. This solution should have sufficient

8



exposed to drying or curing conditions. Such conditions are used to renove
t he solvent thereby {eaving a 10 thin, discrimnating | ayer of polyner

whi ch i s honpgeneous. The soluti gip ¢4y P gifi ed ei ther by exposing to a
vacuum exposing to el evated .tenperatures, by allow ng the solvent to
evaporate by tinme, or any conbination thereof. Generally, it is preferable
t 0 expos#@sdokity adbw asting iobthet splutibre vatb e flat esuriase.aTher sadutior( almppldt iespenagbreoes. at
whi ch t h&heseafterethe pelyragsds easben aisuriace: entsioilehtace pler haowgeloltsi nembeanel onvaiserface s
bel ow t hiorg|which the Hnished jmambraaermay deadile befsenarptedp B| spnyenientsway gt tegisting) out this
pref er abPRPTAtigSIS eften By gagtingcthe membianeeltiop Pé?’érﬁ”wﬂlssﬁac‘éwwmﬁb'?ﬂ dissplygel away
terrper5at fiore thesfinisheds film Jpljopving ﬁ‘eoﬁ'm" '@f“é‘f'%ﬂ%ﬁh@’d?ﬁ%ﬁttf‘e Damprane, o ¢ Beppprd
done in Ba"{?ﬁd% ”8?/ee °f99’ ?}' é? s'\F& %GPﬁ‘?f’o i??'t (ﬂ%’”%ﬁs '8 ‘"@\9‘& 'P?d“‘f ysi s‘{%rwa:té?ﬁ%t es.

Thi s dr yF‘H‘ re; JCH 2y g r to .
| t
Er Ef er aE ﬁ é? é?? u@m con Itl C n remo e@gﬁ gger#}g\e I
as a  hy &ia.a o y@ neou ern; Ié’as 1),
and most , it ,m,grat o i ,) Y ,mt
To pr epal’:&nb?naﬁdﬂ”iﬁé?édr @en@?ﬁl k A Sreferdo Jaiuﬂm Wl 'el% dd”ﬂa Atd?é’s
can be f reaa‘ﬂdm.t:th%%@a Jn%vaa&élé‘sr ﬁ rta&o@abe%@dasof%hhgaﬁé nied fs%lo He'Gids éon
Al t er nat tréﬁéﬂtubh tdnipBraidRl SUfe SR Is Q.r’&&blé?eprta@@bl? Usssapd 40008, Wb Ghord 'ib%ferred
Menbr age embodmht, thel Bmpaistite @ESA0EIBIBNLIN ohdPBRAGd EMEBRINBAARRN iefpoBiire RAddEl iy
casting eachuwi Bien @r Gridlbtiiabiim @Aditons! i clcvdtét ©MPdratings. This biiging BQPediBed tMeP® pdriotvhi ch
forms theufiispp@r temodey eie dobvent! prefefablini etvech 2@ rdhd a8 chourPePreforably] e homogeneous
pol ynmer frembranchhias la thitkeess lof betweshh 9Smiilyi(12a1L) ang 1D yrdls (254u)f ap imeek pratdrabhploatvesen Of
the 25 poild2be) ad@pailstiory | ayer and the layer itself is acceptable so |ong
as \+heo desiToeuenatei & leerasitiomemibrenes @ romogsaeays Atin, alisprissisting lydr cam e famedaned.
I n a conﬁ@@?fteé adheref) ty Borous sEPRYE Bitar sqsmation. Péterpiim'! dhe RS’I‘?“&S%’B‘PWQ bg fiesuifage e or
st ruct ur &@PonTHycy ﬂpﬁ)mara%ra@mﬁ ﬁ@?‘ tip ﬁ!{"l eagbewm% OMBPSHS MempPrAer)isiprPPeRd Py icastiph s
not gr eaf"l"g ag ¢ pnitormy swm?%wv'%ferf“scﬂfe %'Pﬂ’mdﬁ’ﬁf)@h@ﬁf uishgd 5
fluid i n™eBA Riretign f’int@eP ' h-the gg o8
conpr i%e o s Aﬁy , é‘?’ 'Rmf ﬁ“‘i"{’r’ﬁ 3 n°f' rangg ?ss p;'ahe
furd 30y eh%'ﬁ ﬁ.s ﬁ % M.@ig@ :g:ae Vi m'&é?.t 90%@%51 ok ?.E\%E de e CONd
aII

d' scrim 9’% ar!r |s h © & ﬁ' |th # ous
support ' ngb mansgq di criﬂ\r na% l\ﬁg? Nihfch Fi @Jd@s \Me z)an?po%tklﬁ %'r 's&ﬁ‘e (ﬁfnd

hol es gr b&rf %rﬁshl{) Qﬁ%sehﬁmatﬁ@%&e but gottrdily Shicldebdrld dicAthiRatihg 1apédtis W“éﬂ@&sﬁé}e&us
because u&s.r@m 1P bid érhtoBineht] the SEPLER) e c&f BES ol ordgoRmed pikth SvithRIPkatyer | N
a pref er neish GNGDEICGFRIT. HobdVer, Buth QIR Blkitd [RDriok hdVantagadiRIbetdlsedit ¥ATsigniREIUBduce

pol ymer rrendfecing areh lof tist manibrane. Bfa prafehiedderhiybidiiohiC the LHaf0s supportingalsdr 5 & fvery

cel | ul oseorewst polyreen dm@ibranel dlngMatie Oaf Ssuplo [pyigtbriconpporingbiayene are  &Gillaibseneddrantes
ar e caosmeviaaepalolis/pavsalfohe membramed.cuch membraged arencomprcidiy avaiRERENddP el tla®ONmes d

DI AFLOW MIMNRORE, BEILISObang OIAFLONY - Méherorsastestipparting infeimbraaes d tinloy hidly deforailtie, a

frame may fratng @naly calsp doe aneepsy tomdem'eqm@pmo L gparmedhle rwmhranpe'n 1?02 pipecially

rre r ane Prefeffoc, prabasiment; tha| ro '“Hl'ceﬁ“eﬁi'q"@l laypRi® d inphep tibertof a fPEs P%V'%%ﬁ‘ﬂfbraﬁl ng
"|8 sé@ivqwtfﬂnpqw"g?saeacetatﬁ A ??%Er 2 }rfgl%‘g Ef'rt nﬁ’?e %‘U?}’h f' gygyt%?ﬂg‘gg

ceI | ul*8s e ] insidg, 9 | f

|| h i f
pr OVLdeS |8‘scr| 'gzr?ng l: r |s garg tg% 1 ?pror?;ns p;{éoésst Ca ?Jgsrsu 5‘ aéd onec i fg %‘_‘B'ht ed
gpet rrgs![ %tg Ic;og (SM {0 n?o%l ostﬁf S0 {lt SO s T\ érhe §P eysilrl uugllm gonhﬁsng rﬁ BletB
bed'h b
form ng Ther i Bri Irs Tl e o bef%oa‘a ﬂ%wan& oadie

por ous sua@uan is A uysaa oH id BRioeaSHortioh Bf (RO DIBRETHERERr, XD TN shrfic&N o lph@Rls f OF
removal  Qfied MéntHshe VEaSBd Rith 4 RatdrQfudhch BEaLIB TR aSHih, on-SH6iI8, Giekdindting Rfordh €
simlar fofe bBse siB@SE thd @BmBratecinabredondigong iichtthe tfeOsoRBiti sady @ém tikeedense layor
honbgeneeotmiriatas &nthe défse layer ToamifigDpdiesain tRsSignBiRder iof theBweibaNe , thefoby Gorhiing @A | S
cast @@ deseddricatenibeae] SUok pones, laynts drésentaaiptogide support s the idh, Wiscdminatisg layer
parti al | yiteowt éupetiiog tenoanepod g ahet fiubch corttairirigethe ebragments Bhbe eepltated , through semi-bot h
sur f aces permetlig thim disérialinaiingdaise Thereariat euning step s@atfawedid amanher gimilartte the gurimgc h
S0 as t o sfepdencrbed ith resprshio terfesmetion ¢f komovenpevatmiergranesyer on one or both sides
of the menbidere f'G?Td'@P""?!?ﬂ?éllan‘ e sfoensd by PRi'i“'“S Hiber§ offore gf aawa?ﬂater Wintierhef Hense

| ayer 55 polycarbonate in a water-miscible solvent, Such spinning is well known to those skilled in the art, and the
formation of hollow fibers which are homogeneous, asymmetric, or composite membranes, requires the
adaptation of the hereinbefore described procedures to the hollow fiber form of the membrane. Such
-adaptations are well within the skill of the art.
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t 0 cont @‘ br ) of p-tertiary butyl phenol and 42 cm3 (0.52 moles) of pyridine. The resultant clear,
pale yellow solution was stirred under a nitrogen atmosphere for ten minutes. Modérate stirring was
continued and 21 grams (0.21 mole) of phosgene were bubbled into the reaction over a 75 minute period.
The pale yellow, turbid solution was then scavenged with methanol, neutralized with dilute hydrochloric
s0 acid and washed a second time with dilute hydrochloric acid. The slightly opaque solution was clarified by
- passing it through a Dowex® MSC ion exchange resin bed and precipitated in methanol. The precipitated
polymer was dried under vacuum at 80°C for 24 hours. The resultant polymer was found to have an
inherent viscosity of 0.37 dl/g 3.7 x 1073 1/Kg at 25° C in methylene chloride.
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pressure transducer and recorded on.a single-pen recorder. Gas permeability coefficients were calculated
from the slope of the time-pressure curve.

Identical procedures were followed with each gas tested using the following sequence of test gases
nitrogen, methane, nitrogen, oxygen, helium, carbon dioxide. The results are compiled in the Table.

45 Example 3 - Tetrabromo Bisphenol A Polyestercarbonate With 67 Percent Ester Functionality

Polymerization Procedure

A three-neck, 2.0 liter, round-bottom flask, equipped with a thermometer, air-driven stirrer and glass
s0 funnel, was charged with 1,000 cm® of methylene chloride, 222 grams (0.41 mole) of 3,3, 5,5'-tetrabromo
bisphenol A, 8.3 grams (0.036 mole) of isophthaloy! chioride, 33.1 grams (0.143 mole) of terephthaloylch-
loride, and 86 cm?® (1.07 moles) of pyridine. The resultant clear, pale yeliow solution was stirred under a
nitrogen atmosphere for ten minutes. Moderate stirring was continued and 28 grams (0.28 moles) of
phosgene are bubbled into the reaction over a 41 minute period.
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10 pressure transducer and recorded on a single-pen recorder. Gas
perneability coefficients were calculated fromthe sl ope of the
time-pressure curve. ldentical ppeaadypegiwere followed with each gas
tested using the foll owi ng sequence of test gases: nitrogen, nethane,
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Tabl e. 15THexmleplelpw2turbidlsiuticrioras iten Braygrigec oith vietRobly esstraizeciawib alilae Bydvicbibric50
Per centacigzaneg washeghe is¢aondhiinme withRijity inedrgchlaid asig. Prepdighiiv opeape sdiutierewaseddgdfiedlby0
liter, ResAnadt BerghonPeress MSCeign pisprade (s trech andrpsedinbiated iermethangl.-The ipvecialtatadi 1 r er
and gI ROYMONWas,Figd | UndefyacUEm At Jre oors. mewtawmwewé feypd de ihave, an108. 8
grams ('d"e?"‘rffb*@)‘veff"@d&‘g(e%x ﬂ%‘e»%ﬁ?&m“mhg'm?éﬁbr'de,«x 12.5 grans (0.054
nol e) of |sopht haI o¥l chI oride, 1.4 grans (0.006 nole) of terephthal oyl
chl or i ddm Fipes 004 e) of p tertlary butyI phenol and 42 cnB

(0 52 rm '?\2! amg X{ (?m f wer IS, OIV ln Rg rams OPmGt ne CﬁlOXCFG sedst OU aocouvgg's .
sti r;oeqr. ﬁgpsiﬁg g@ ) g enh f p% L Lhddlo vas
cont| roﬁﬂﬁe lass te g Qp

reactlon A .uﬁn £"é &1 RRE n@ roiRed, th &%ﬁanﬁ%&h&%guon
Was t eeSRACIAAGHD Hiintdds IRh BRARI in HoGdH 6E) h%@%ﬁ%é—&n i BHoRuBYat BSALBIC aci d

and wasfpgglatés. fs%@.oa@bst "o WekmBrafd weieCovBdidio® CRERIBHC ORS sile of 1R MbhHael WasOPaque
sol ugg qaaes\eaﬁemﬂ\rmﬁobaﬂht B4 §PaE 3288 §Pd) ind 1hé @MaBream [BRISEN ifdrédse MR mdrRBle®¥iBNaNgeE
resin hegstessntd raisewePink adcodied 6n A1EHHgkaEHA recortibe GRY erhdabilitd bediticlents Wem fcaltideadr | ed
under VvieaiLthesiade of Be bhe-pessuddulaur s. The resul tant pol ymer was found to have
an i nher elbntival peosadutep wefe Bliddéd aith gacB.gés tesed-u8ng thidpllewind sndnee of testtdasesene

chl ori dérog80mpihine #ragpa osigero heligmdoatbes tioxidp. Rreestivare commiedyin theelalé. pol yner
weks<di ssol ved in 18 grans of met hyl ene chl ori de passed t hrough a course,
fritted®grele 4 - Tetrapomo Bisphenel Adfolyasteregrizegaie Miith BG Perpryt EftesrcHIAMY wi t h a casti ng
bl ade. The sanpl e was covered 35 unti | dry, rem)ved fromthe glass plate-
and anr@éﬂ@ﬂzﬁfﬂcféﬁ’_ﬂiuum at 80 C for 48 hours. Froma cast fi I m a smal |

di sc was re ved %{2 thlcl?n ss and s an rd d VI at|o erm ned
and fHsh(:"f(gln ga l[n ; e, 4 rams gﬁlﬂ% abroarl:z
pressur a % %é tg' thal c or? a}
evacuat %g d.n yae §anwv ropibar " ogen
at 184 DEAE M]& dsa%ugtnng %5 imfrudiPand oS QO o 4
pres?&”pﬁao aﬁ,ne@m thé el PJ‘azﬁmﬁdt@ #8a.PeN recorder. Gas perneabi I|ty

coef fi Ci effieSpaneyefion; &insid! sokliBrHiwds'thi sciVBngab Me metharfol) ReuirbliZBdt WitheMStbl hfirScHIbNCE -
| dent i Cald 4a8 MaseY aRScoe irfie R HiDieagdrddniohc SERE: I@)Sightly &BARE soistion Gad E@ifiédby OW Ng
sequencgassiig it g8 H6Esx® IMSC B4 @xthange rd3Rad afid pre@@iRid inangiigaasl, THegdrdciphatedc ar bon
di oxi depolyiree wase griddt Brda@rvacimonidi d0ed forn24t toarsT s @sultdd pofymamnpdsecfodhid- to Thater &br ono
Bi s pbeeniotiereAt Wahsjte ot GE0cHRIPatos® MKY bt 257C Panaigene Ehdride. Functional ity
Pol yneri zati on Procedure A three-neck, 2.0 liter, round-bottom fl ask,
equi ppedimpreparationt dnd Tasin@ Progedurai r - dri ven stirrer and glass so funnel, was

rged with 1,000 cnB of met hyl ene chloride, 222 grams (0.41 nole) of

5 5Twe giapa o} efrhtsﬂ% |W§ rfttelled n 18 grems o methy 'd'eofé' ridfp P 9‘b‘|’"°f’% RIS oyl

chl of4 é“;"‘ fifg ﬁé’% ‘g i ﬂl?géﬂ‘ 3“"(5‘f. | d%’pﬁ'f*h% "° ¥ Pusdﬁ""’ b:4 a°°é"t§°"cn3
(1.07 rﬂﬂt %r]l Inr:lj ?]s%nall isC sggﬁg%‘ ! 82‘%;' thl ar Oclevu thRqﬂeV@S
sti rred, 56 hé #‘.nﬁw i Behl of Ghba okl ‘é‘a% bf" igm

contl % Q acuB gs&gmﬁhta'bﬁe q Bran elas

r eath:é 0 &Mrﬁgd @lth rdabrpéd 84 ﬂ%@' (Qé% kP nd the downstream pressure increase was monitored with

a pressure transducer and recorded on a single-pen recorder. Gas permeability coefficients are calculated
from the slope of the time-pressure curve.
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EP O 244 126 Bl The pale yellow, turbid solution was then scavenged wth
met hanol , neut'ralized with dilute hydrochloric acid and washed a second
time with'dilute hydrochloric acigp.gdfaq26lg19ht |y opaque sol ution was
clarified by passing it through a Dowex[err] MSC ion exchange resin bed and
pregiopi tated in nmethanol. The precipitated pol ymer was dried under vacuum
at [err] f Wentigdl proedusss Wekee folleed Iwitia eéch s yased usiags the daipwing seqberee ofilest gases:

i nher entnittogers awihang, qifogen. @2ygel. hefiuceagbor didgde3 The regylts are cfreniled injthe Table.ny| ene
chloride. Film Preparation and Testing Procedure Two grans of polynmer were
di ssolved in 18 grans of nethylene chloride, passed through a course, 10
frittéd glass filter ontora e eam gtass plate and drawn d@wn with a casting
bl ade. The sanple was covered until dry, renpvegd frpmtheggl ass plate and
anneal ed under vacgium at dherpl. fdr #8 hours. Froma cast Im a small disc
was renoved, the nean thigkngss g@ndgstandard deviation e determ ned and
the filmuwas then g)l aced gn ghe®ell of a fixed volune-variable pressure
gas perrreabl lity afgparatus. BotlIgsifes of the nanbraneswelesevacuat ed
overni ght. One sidg of th® n@nbrinejwas 15 RHredsurd zed B nitrogen at
184 kPaG (285 kPa)<and thg dewnsEregm pressure increase =rmn| tored with
a pressure transducer and.‘?,re&oro’é &n a single-pen recorder” Gas

permeapi lity coefficientsgweige c%ll cﬁ] ated fromthe slope of the
time-pressure curve. | denTi cal pdsocedures were foll owed h each gas
tested using the foll owi ng s&ueRmcesof test gases: i t.togq‘n met hane,

ni trogen, oxygen, helium car"bonmdl g_m de. The resul¥s eresconpiled in the
Tabl e. Exanple 4 - Tetrabr:o Bi gph@nol A Pol yestercarbonge Wth 80
Pekcept Ester Functionaligy 2| yrerigzation Procedure 25 N At hree-neck,
5.0 liter, round-bottom fkask egui pped with a thernoneter, air-driven
stirrer and gl ass funnel, ewag chBrged with 2:°000° cnB of méthyl ene chl ori de,
450 grans (0.83 nole) of Q 3'® 5g5-t%etrabrond] bigphfinoll Alg22. 4 grans
(0.097 nole) of isophthal gyl Ihl nrlcie 89.6 grans (0.386 Nole) of
terepfthal oyl chloride, afd Zp0 &nB8 ¥ 2. 48 noles)_ of _pyrj di ne. The resul tant
clear, pale yellow solutign \@s 5tirged undef. a- n| ty 1,00 amrosphere for ten
m nutes. Mderate stirring wdf c8ntidhued and~38 =graﬁs -=0.$8 nol e) of so
phosgene were bubbled int& the r&action over a 32 ninute Period. The pal e
yell oy, turbid solution wds Lﬁ’ﬁenuscag/enged wi th met hanol, ngutralized with
dilute hydrochloric acid 8nd Washed & & second time with d| Ilyt® hydrochloric
acid. The slightly opaque ®s okt i an s clarity ed” byMpassi 2t through a
Dowex[err] MSC ion exchange resi nr b@ and pr&ci pt't al’ed ™ n jge} hanol . The
precipitated polynmer was dried umder Jvacuumat [err] for 24 dours. The
resul sant pol ymer was fourg to have @n 35 inherent.viscodit¥, of 0.80 dL/g
8.0 x 10-3 |/Kg at [err] jo methyler@ chloride. FilmPreparation and
Testing Procedure Two granms of pol yn@r were @hssol ved i 1% granms of

met hyl ene chl ori de, passed through & course, -40 ied:g ass filter onto a .
cl ear gl ass plate and drawn down with a casti ng bI a Ssanpl e was

coveréd until dry, renoved fromthe §l ass plate and anneal ed under vacuum
at [err] for 48 hours. From a cast fig&m a sngl | »di.gc wgs renoved, the nean
thi ckness and standard devi ation werexdet er myneduand, thg fy Tmwas then
placed in the cell of a fixed vol uneevari abl & pr®8ssit e YasiSer meabi | i ty
appar gt us. Both sides of the menbr and were evacuated overni ght. One side of

x
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45 pressurrzed with nitrogen at 184 kPaG (285 kPa) and the domngLrjﬁun
pressure increase was nonitored with a pressure tra nsducer and recor ded on

a single-pen recorder. Gas perng@abishyy4ye gpeffi ci ents W mm‘\mm
the sl ope of the tinme-pressure curve. 50 55 12 ‘ ica
procedures were followed with each gas tested usrng t tow'ng® sequence
of testClymses: nitrogen, methane, nitrogen, oxygen, helium carbon dioxide.
The results are conpiled in the Table. [err] EP 0 244 126 B1 dains 1. A
merrbr arle & 8wpbiaag epyPHsingd Rptystiersashonde pidbecfomuilat he fornmula 5 Br

[err] each [err] independently is -CO, -SO2-, -O, a single direct
bond5 a [err] divalent hydrocarbon radical, a [err] di val ent fl uorocarbon
radical, or an inertly substituted [err] di val ent hydrocar%bn radi cal ; each
R2 |ndependently is a [err] dival ent hydrocarbon radical or a [err]
di val ent hydr rbon radical , 3 stituted with one or re halo

nnre%res W s/t he residue offa tlonal co 6und mhl S reactive
with a ch®@o f%?nate functl nal Pt W | 0 or :\n\is 50 or
greater; % wi t,h pr OVi f unbté rein x = 1
to unit%-~ R : rane as
clainmed in wher ei ch [ endent |s a drre t fbond, a
[errd di val gQtBRYdrocarbon ralirc

dﬁnr] di val ent Bfrl uor oc om 45
radi cal, or iXal ent [err] hydrocar OP/?edical; each
R2 independently is a divalent [err] aliphatic, [err] cycloaliphatic, [err]
aromatic, a halo- substituted [err] aromatic, a halo-substituted [err]

al i phat i cwhemin a hal o-substituted [err] cycloaliphatic hydrocarbon radical;
ans-4/-i s ffse residue of a nonofunctional aliphatic alcohol, aromatic

al cohol, thiol, or amne. 50

Br
Br / 0
n
25
0 R T—Q OCW ;
Br Br
30 : .
wherein the membrane has a separation factor for oxygen and nitrogen of 6.5 or greater at 24° C.
each R' independently is -CO-, -S0z-, ~O-, a single direct bond, a Ci¢ divalent hydrocarbon radical, a
Cy.s divalent fluorocarbon radical, or an inertly substituted C,.¢ divalent hydrocarbon radical;
each R? independently is a Cy.zp divalent hydrocarbon radical or a Cy.ag divalent hydrocarbon radical ,
35 substituted with one or more halo moieties;
W is the residue of a monofunctlonal compound which is reactive with a chloroformate functionality;
xisOort;
yisOor1;
o n is 50 or greater; and
40 with the proviso that the ratio of units wherein x = 1 to units wherein y = 1 is between 99:1 to 1:99,
inclusive.

2. A membrane as claimed in Claim 1 wherein
each R' independently is a direct bond, a C,.¢ divalent hydrocarbon radical, a C1.g drva|ent fluorocarbon
45 radical, or an inertly substituted divalent C,.5 hydrocarbon radical;
esach R? independently is a divalent Gy aliphatic, Cs2 cycloaliphatic, Cgpg aromatic, a halo-
substituted Cgpo aromatic, a halo-substituted Cyq aliphatic, or a halo-substituted Cgpp Cycloaliphatic
hydrocarbon radical; and
W is the residue of a monofunctional aliphatic alcohol, aromatic alcohol, thiol, or amine.
50 :
3. A membrane as claimed in Claim 2 wherein
sach R! independently is a divalent Cy.5 hydrocarbon radical;
each R? independently is a divalent Cszg cycloaliphatic, Cs.2¢ aromatic radical, a halo-subtituted Cs.zg
cycloaliphatic, or a Cg.z9 halo-substituted aromatic hydrocarbon radical; and
55 W is a Cy.29 hydrocarbyloxy radical.
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3 A nmenbrane as clained in daim?2 V\herei n each [err] independently is a
di val ent [err]’ hydrocarbon radical; each R2 i ndependentty—i- s—a—dl—vm—ent

[err] cycloaliphatic, [err] aromgﬁdz 46 a haI
cycl oal i phatic, or a [err] halo- substltute arorratl “m ﬁ“gm liﬂiﬁ cal ;

-and\55 Wis a [err] hydrocarbyl oxy radical. 14 Bl 4. A
menbr aned.a rodnctirane ds claimédl miGkid 3whesiei n each [err] | ndependent I y is a
di val ent [ erch|R'aldegdniehtinis;a dbaledt ChRRalkyiidkegendent |y is 5 [err] 25 Wher ei n

each R3 i ndeghditdmapdngentigischl ori ne, fluorine, phenyl, or hal ogenated al kyl
is O0to 4; and Wis a [err] al koxy, [err] aryloxy, or [err]

al kyl -5substituted aryl oxy radical. 30 A nenbrane as clained in Claim4
wherein each [err] is propylidene; err] is 35 40

[err] and Wis para-tertiary butyl g w—or met hoxy. 45 6. A nmenbrane
as claimed in Caimb5 wherein the py ercarbonate is derived from

bi sphenol A, and a m xture of tereph h3g | ori de and i sopht hal oyl
chlorile. 7. A method of separati’ng oxygen frdma ni xture of gases

cont ai ni ng oxygen and nitrogen, Whl hod conprises: 50 (a)

contacting the gas m xture with ong of menbrane as clainmed in any
one of Clains 1 to 6 while maintain n 9 pressure di fference across the
menbrane with the | ower pressure be/ag=o (R3g ot her side of the nenbrane,
and (b) renoving the perneated oxygen fromthéL ot her side of the nenbrane.
55 8 A nethod as claingg in Claim7 wherein the gas mxture is contacted
with the menbrane at a tenperature of ! frr] and the pressure

di fference across the nenbrane |s frg 75 (iﬁaé}) to 200 pisg (1400
kPa): 2d5 a

25 wherein
each R® independentiy is chlorme, fluorine, phenyl or halogenated alkyl;
ais0to 4; and
W is a Cygp alkoxy, Cg29 aryloxy, or Cr.a9 alkyl-substituted aryloxy raducal.

30 5. A membrane as claimed in Claim 4 wherein
each R! is propylidene;
each R? is

35

and
W is para-tertiary butylphenyloxy or methoxy.

45 6. A membrane as claimed in Claim 5 whersin the polyestercarbonate is derived from bisphenol A, and a
mixture of terephthaloyl chloride and isophthaloyl chloride.

7. A method of separating oxygen from a mixture of gases containing oxygen and nitrogen, which method
comptises:

50 (a) contacting the gas mixture with one side of a membrane as claimed in any one of Claims 1 to 6
while maintaining a pressure difference across the membrane with the lower pressure being on the
other side of the membrans, and
(b) removing the permeated oxygen from the other side of the membrane.

55 8. A method as claimed in Claim 7 wherein the gas mixture is contacted with the membrane at a

temperature of from 0° to 80°C and the pressure dufference across the membrane is from 40 psig
(275 kPa) to 200 pisg (1400 kPa).
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EP 0 244 126 B1 . 9. The nethod of Cla|n18 wherein t rence
across the menbrane.is from95 pisg (650 kPa) to 120“ﬁm mﬂﬁmﬂllm mT '
The nmethod of Claim8 or C ai mgEpyhgsebdgihe gas mi-xterec 'S cantacted w

the menbrane at a 5 tenperature of fronl[err] to [err] Revendlcatlons
1. Q@nbrane conprenant un pol yestercarbonate de formule 10 wc- O

0 RR O@ aThe(hethod oBClaim 8 wherein the pressure dilerence across thar membrane is from 95 pisg (650 kP&} rn 25
dans | aqueliPeEpisy @kPBsent e Br Br - Br chaque R
represente i ndépendanment un groupe -CO, -So2-, -0-, une liaison directe,
un r adil@aFheqethod of laim ot ar Blaime® whereih dhet gas rmixiyre i eontaglad ikl theaerstiranerab@ar bone
bi'vafent tempEatuireg fp $inter4ftb-cal hydr ocar bone bivalent en G -6 portant un
ou des substituant(s) inerte(s), chaque R2 represente ind6pendamrent un
radi calRe¥gndicatlshone” bi val ent en C, -20 ou un radical hydrocarbone bival ent
en Cl1 -20, substitue par un ou us e gnents hal ogkn~s, West le

esi du 1o MﬁmWEWBB@@m%EHﬁﬂﬁﬁﬁ??' %ﬁﬂegﬁé”? agit avec ung foncti on

chl ofof ornmi ate, 45 x vaut 0 ou 1, y vaut 0 ou 1, n vaut 50 ou plus,
dtant entendu que | e rapport des unites dans | esquelles x ? aux unit6s
dans lesquelles y = 1 est conpris entre 99:1 et 1:99, borne i ncl uses,

| adi t e nmenbrane ayant un facteur de separation relatif a 50 I'oxygene

et a,l ' azote 6,5 ou M|x;%?2 C. 27 Menbrane sglon |a reuveqdication 1,

dans | aquel fggghaque R reprbs i d&pendanmrent une ggals recte, un
r

radi cal fhyfdfoca

en C1
des SLH)SQ ﬁt

bone bi val 6 x\wun radi cal ocar, bi val ent

ek o a&@bgma—

Un 03 55
n

radiwal hydrocarbone bival ent_ alipghati gue en ClL -20\_cycl oa- athue en
C5- 20, ar oNRt Bque en C6-20, & Eq @ren C6-20 hal o@é‘nosubs (.}
al i phati que\en 16 EP O 244 I PINC 11T I 1) | I
I!
26
dans laquelle
A représente
20 ' | | Br 0
Br [ 9
0 31 QCwW
35 | B ’
Br r
o chaque R! représente indépendamment un groupe -CO-, -SO2z-, -O-, une liaison directe, un radical
40 hydrocarboné bivalent en Gy -s, un radical fluorocarboné bivalent en Ci—¢ ou un radical hydrocarboné

bivalent en Cy—s portant un ou des substituant(s) inerte(s), .
chaque R? représente indépendamment un radical hydrocarboné bivalent en Ci—20 ou un radical
hydrocarboné bivalent en Ci—20 substitué par un ou plusieurs fragments halogénés,
W est le résidu d'un composé monofonctionnel qui réagit avec une fonction chloroformiate,
45 xvautOou 1,
y vaut O ou 1,
n vaut 50 ou plus,
étant entendu que le rapport des unités dans lesquelles x=1 aux unités dans Iesquelles y=1 est
compris entre 99:1 et 1:99, bornes incluses, ladite membrane ayant un facteur de séparation relatif &
50 I'oxygéne et 2 'azote de 6,5 ou pius & 24°C.

2. Membrane sslon la revendication 1, dans laquelle
chaque R' représente indépendamment une liaison directe, un radical hydrocarboné bivalent en Ci-s,
un radical fluorocarboné bivalent en Ci—s ou un radical hydrocarboné bivalent en Ci—¢ portant un ou
55 ‘des substituant(s) inerte(s),
chaque A2 représente indépendamment un radlcal hydrocarboné bivalent aliphatique en Cq-20, cycloa-
liphatique en Cs-z¢, aromatique en Cs—20, aromatique en Cg—z0 halogénosubstitué, aliphatique en

16



C -20 hal ogdno-substitu6, ou cycl oal i phati que en 'C5-20 hal ogeno substi t.u6,
et” West le r6sidu d un alcool aliphattque, d un al ﬂmlumllmmm.lﬁmd un

t hiol ou d' une am ne nonof oncti omgp ggds 18 B13. Menbr

revendi cation 2, dans | aquelle chaque Rl represente |ndependamTent un

r adi.cal hydrocar bone bivalent en Cl_-, chaque R2 repr6sente ind6pendamrent

un radi cal Gydhelogénbrewbstitisd, vadyeleliptajiglecalCs ph helpgfoesubstit@5et20, ar omat i que en
C6- 20, cyclWastierisidy duncalcopl alihatitge. [fivh glgeat eromefiaue. idiun 8ol ewd ene@mineimpadonstiones- 20

hal og~no-su®stitu6, et 10 . West un radical hydrocarbyloxy en C1 -20. 4.
Menbr ane_sel on Ia revend| cation 3, dans |aquelle chaque Rl repr6sente
|nd6pénd§tmmb'ﬁﬂ ° 1"?5 pRfigpdaaliec 6 bival ent, chaque R2 repr65ente
i nd epend a sen mdepe amment un radical hydrocarboné blvalent en Ci-s, 30
(ou ° aq“? rep'ésﬂﬁ i ‘wsra 'éahgyﬂ' 20R8) i "tc‘P(& ﬂ'Bh:ﬁ@‘ereé' e%?e nt e
i nd6pendamf§ ol _subgt dg"c%'p FUSUS £ Fab MBI TIP TS e r|8‘r’1“"ﬁ‘y1’e ~20

hal ogspoal ?adB& &Qéa H%genv Ieur de O A 4 et 40 ‘West un radi cal
alcoxy en aryI Xy en ou aryl oxy substitu6 par al kyle, en

C7-20. 54 Wﬁgge,aﬁggoedd@atﬁgg%m @eheOn 4, dans laquelle chaque R
repr-~sente cHahud RO @séﬁ(eqwbénﬂm alpe aﬁﬁndérﬁ%%%rﬁuﬁleﬂﬁ 50

0 et 55 chiyub &PF .ggga.mndépenggm,e para-tert.-butyl phényl oxy ou nbt hoxy 6.
Menbr agie selon | a revendication 5, dans |aquelle |e polyestercarbonate est.

i ssu du bisph6nol A, et d un nelang chl orure de t6r6phtal oyle et de
chlorure d'isophtal oyle. 17 ESP O 244 126 131 1111111
111121 MImdil | I jis 7. Procedé pour 6paration de |'oxyg~ne a
partir d un nel ange gazeux contena oxygene et de |'azote, |equel
pracede conprend: (a) la mse en nrac Q] mﬁlange gazeux avec une face
d' une nmenbrane selon |'une quel conque des revéndications 1 a 6, une

di fference de pression 6tant nainten tre les faces de | a
25
p]
(z3),
30 .
ou _____@ Q eI

formules dans lesquelles
chaque R® représente indépendamment un atome de chiore, de fluor, ou un groupe phényle ou

halogénoalkyle,
o a présente une valeur de 0 2 4, et
40 W est un radical alcoxy en Ci-z0 aryloxy en Cs—20, 0u aryloxy substitué par alkyle, en C7-20.

5. Membrane selon la revendication 4, dans laquelle
chaque R! représents un groups propylidéne,
chaque R? représente

45
50 : ' @
et
55 W représente un groupe para-tert.-butylphényloxy ou méthoxy.

6. Membrane selon la revendication 5, dans laquelle le polyestercarbonate est issu du bisphénol A, et
d'un mélange de chlorure de téréphtaloyle st de chlorure d'isophtaloyle.

17



5 menbrane, la pression la plus faible etant de I'é"m—ka
menbrane, et (b) le.prel everrent de |' oxygbne qui a tr

|*autre cote de |a nenbrane. 8 gfPoo8484ss g€l on | a reve ﬂﬂ’!m”ﬂ

| equel - 18 mel ange gazeux est. mis en contact avec |a rrerr'branen.a

tenperature de 0 a 80 C et la difference de pression entrs |os faces de |a
menbr afe Breeddéieout B séparatith dp $Dxygdn@ AopakiiPaun EnéROG greewy coritekBE deRayger®. etfdr0Cc 6d6
sol on | a Weeake fediet atopdsid compreigns. | equel | a differsnce de pression entre |es
faces de | dariermise gneoniast dw@eb@igsmgx £\®5 gnecfoed) d'enesinbyrnp gelerine Rymigpnaues  10.
Procede seldsh "evandicatieapdh éof i 4sm @ncegde @epsgion Elghi anaintenueBplim fe fams dlaxtaest
ms &n cont"éﬁ',’tb'agﬁr Pressionlz- s Zaitle gtant Fie.l'auis da lgmempranast 5 45- C

Pat ent ans prR)hRCREMEN dRLRHPIIRGY! AdreT B BHE i'AVBGPY S8 PR WBnat der For el

2| 8W ; cedé selon la revendication 7, dans I?;:ﬁe m\glange gazeux est mis en contact avec I s(x 2CA
30 une ter?erature de 0° 2 80°Coetla regce d§ pression entre les faces de la meng;’ran%es

Br 4§ |st4°LFr?3(2 kpﬂ/gr%mgs'g%égmgauerstoff und Stickstoff beI 240 ei nen

Tronnf %kt %oeﬁ@ Qek@! I§ reggﬂrcatgﬁ §f cfaﬁs l@wev\ﬁ 'dﬁgrencwab ?:Jeséd?t%ﬁt% l& fabﬂg%b thane

- SO - Osst a&09 \RigQb504@k)e120 Eg,@ &k ?n ung, ein zweiwertiiger Kohi onwasser-
50 stoffrest mt 1-6 Kohlenstoffatonen, ein zweiwertiger

Fl uok kabl proxas s616rs la0bien@ediions tou b; Gara&jueine tnféiah@et GazeukBd3t MESEn @h@cti NEY
subst i t Ui mehifineZib WRipEia@erdel§0aisen@asser stof frest mt 1-6 Kohl enst of f at onen

I st, jedes R2 unabhangig ein zweiwertiger Kohlenwasserstoflrest mt 1-20 '
Kohl enFeehfaaspitele oder ein mt ei nem odor nehreren Hal ogengruppen
substituierter zweiwertiger Kohl enwasserstoffrest mt 1-20 Koh-

| exas¥oftf aMemiprans; enthalid®g ein Polygtetearbopgt der Feimeer nonof unkti onel | en Ver bi ndung
ist, die mt Chlorform atfunktionalit~t unsetzbar ist, x ist O oder 1, y
ist Ooder 1, 18 s S ¢cip ist 50 oder
groBer, und nit der Bedingung, dat das Verh~ltnis der Einheiten, in denen x

=1 |st zu nheiten, in denen 'y = 1 i,st, zwi schen 99:1 bis ei nschl i eolich
1: 99° bet ~gvV. 2. I\/EnbraneBma Ans ruch 1, dadusf,h geken ze\ chnet ,
" I! x
R -Q—oc -R2-C

35
inder A

s C

w

_ 3
~~
20

45

ist und die Membran flir Saverstoff und Stickstoff bei 24°C einen Trennfaktor von. 8,5 oder gréB8er
. aufweist, wobei
jedes R' unabhéngig ~-CO-, -SO -, -O-, eine einzelne direkte Bindung, ein zweiwertiiger Kohlenwasser-
50 stoffrest mit 1-6 Kohlenstoffatomen, ein zwelwertiger Fluorkohlenwasserstoffrest mit 1-6 Kohlenstoffato-
men oder ein inert substituierter Zweiwertiger Kohlenwasserstoffrest mit 1-8 Kohlenstoffatomen ist,
jedes R? unabhéingig ein zweiwertiger Kohlenwasserstoffrest mit 1-20 Kohlenstoffatomen oder ein mit
einem oder mehreren Halogengruppen substituierter zweiwertiger Kohlenwasserstoffrest mit 1-20 Koh-
lenstoffatomen ist,
55 W der Rest einer monofunktionellen Verbindung ist, die mit Chlorformiatfunktionalitéit umsetzbar ist,
x ist 0 oder 1,
y ist 0 oder 1,
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daB jedes RI. unabhangi g eine direkte Bindung, ein zweiwertiger———"
Kohl enwasserstoffrest nmit 1-6 Kohlen- stoffatonen, ein zweiwerti :
Fl uor kohl enstoffrest mit 1-6 Kohlgngbef {mtwen oder ei u“mu“!‘ﬂ !\”\m
substituierter zweiwertiger Kohl enwasserstoffrest mt onen

i sty /10 j edes R2 unabhangi g ein zweiwertiger ali phatl’Scher "Rest mt %-20
Kohl enst of frdst@freder gidpert wdl | phati scher Rest mit 5-20 Kohl enst of f at onen,

ar omat i scheawit e Bedingupg, GaBdps KethbitissteoFipheitenivrdenanix= (Hiigh. 24&8nbejien in deneny = 1
subst i t ui ertteawisghen 981 ibis elpaghliiqRlich1:98ibetrdgt 20 Kohl enst of fat onen, ein nit

Hal ogen substituierter aliphatischer Rest mt 1-20 Kohl enstoffatorren oder

ein ni%t Hal "§ﬂff§'t”1"f‘h‘i‘°8ﬁt er cycl oaI i phat | scher KohI enwasser - stoffrest

mt 5-20 K egtgg ﬁ"s ein

nonof unkt i h a‘i“F 8 %“Z '8’??38 sﬂ’ F?S‘I it 1-g-fphigne
so rest rﬂt m ﬁlﬁ) uiel

oder Am ns E:ertl n as er toi? t 5% 8 6

da | gies R, b4 o &gg 2 g%@ﬁm%%ﬁ&%héiﬂo%ﬁ%kdﬂﬁna

Kohl enst of f@etspmﬁrs éoskoman& g agh& ZvlltnG SPRONEGbA=ERIon, oin mit Halogen
cycl Oa| | phad bshfuldRér a%ﬁlscmrtﬂegt - C5- %) &, R HaRhdh bR kb ~alighabeher REST
mt 6-20 Koiysehsh2b kakishiBfatonnbdéh din Hﬁ'HQIG@H sﬁbgﬂ@fel‘térléy@é’ailﬁﬁhscher Kohlenwasser-
cycl oaI [ ph%tdﬁ%hﬁ[s-ﬂeﬁdhleﬂgt$ﬁaﬁm8|osﬂ<M| enst of fatonmen oder ein mt Hal ogen
subst is§ Ui erweser RésOERdsi rashbBRIktidAIN IMHRRSIEh UKBRJIY, @Binatistiien Gikditbls, Thiols oder Amins

Kohl enst of fi@t onmen ist, und 25 W ei n Hydroxycarbyl oxyrest mt 1-20

Kohl enstof fatonen ist. 4. Menbrane nach Anspruch 3, dadurch gekennzel chnet,
daB | ede8. RYlembranbinashgingprehi?. zwei werti ger AWKyl idenrest mt 1-6

Kohl enst of fdadaneh gekennzei@det, j edes R2 unabh~ngig 35 CR3)a 40 oder 45 50

- o\NEr #st, deh iedeaﬁwnjl@érw qRBzveivatibel ifghienwesspisiofirestmifgre Kabie togerist,

hal ogeni er tigdes & RW"%"Q'S eingzwpiwprtiger gyclagiphatischer Rest Wit 520 Kaplepsioffatomen,. oip wemgic . CS
-20 Aryl oxysehesRest it/6-2QKoljepstefiatomer, eincry} Halegep s W lopliphatigcher Resiipit & %
126 B1 Kohlenstoffatomen oder |6 it | Haloggn, substituierter i"°§ thyé gwngerﬁtoﬁﬁg dplh Eﬁo

lst ~
dadur C h ge%ﬁ% droxycar onxyresEi nlut 1d EOSKoﬁlens%ﬁgtgxen gen Ist, jedes R2 10

4. Membrane nach Anspruch 3,
dadurch gekennzeichnet,
daB jedes R! unabhiingig ein zweiwertiger Alkylidenrest mit 1-6 IKohlenstoffatomen ist,
30 jedes R? unabhingig

35

(83,

40

oder

- 80

ist, in denen jedes R3 unabhingig Chlor, Fluor, Phenyl oder halogeniertes Alkyl ist,
a ist 0-4, und
55 W ist ein Ci-20 Alkoxy-, Cs-20 Aryloxy- oder C7-20 Alkyl-substituierter Aryloxyrest ist.
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ist, und Wpara-tertiar-Butyl phenyl oxy oder Methoxy ist. i S 6. Menbrane
nach Anspruch’5, dadurch gekennzeichnet, daBl das Polyesterearbonat—vom

Bi sphenol "A und einer M schung hal oyl chl orid und |s
| oyl'chl orid abgeleitet ist. %‘QB%I&‘\/%)?;M en zum Abt “!Mi‘” g ‘st of f
aus. gi ner Sauerstoff und Sti ckstoff ent hal t enden Gasm A

| nber i I8r umghiramgemAsprucizasm schung mt einer Seite einer I\/bnbrane nach --

j edem der datiosprdgkennkeictine6, wahrend ei ne Druckdifferenz Uber der Menbrane
auf r echt eddfaddeeR' Ruppylidenvadbel der niedrige- re Druck auf der anderen Seite
det Menbria#rs Rior handen ist, und 25 (b) Entfernen des

hi ndéir chgetr et enen Sauer stoffes von der anderen Seite der Menbrane. 8.
Ver f ahren nach Anspruch 7, dadurch nnzel chnet, daR die Gasm schung m t
der Menbrane be! einer Ternperatur Y—Dbi s 80" C in BerUhrung gebracht
30 wird und die Druckdifferenz he di e Menbrane von 40 psig (275 kPa)
bis 200 pisg (1400 kPa) betrigt. 9.% ahren nach Anspruch 8, dadurch
geke’ﬁnzel chnet, daB di e DruckdifferenZ Cber die Menbrane von 95 pisg (650
kPa) bis 120 pisg (830 kPa) betrdgt. 35 10. Verfahren nach Anspruch 8 oder

9, dadurcly, gﬁﬁg@gﬁ}gﬂgpg%,phe@%gﬁwng gechung be! einer Tenperatur von 5

bis 45 Cmt rane bracht K. . wird. .40 45 50 55

20 45 6. Membrane nach Anspruch 5,
dadurch gekennzeichnet,
daB das Polyestercarbonat von Bisphenol A und einer Mischung von Terephthaloylchiorid und Isophtha-
loylchlorid abgeleitet ist.

\o20 7. Verfahren zum Abtrennen von Sauerstoff aus einer Sauerstoft und Stickstoff enthaltenden Gasmischung
durch
(@) Inberithrungbringen der Gasmischung mit einer Seite einer Membrane nach jedem der Anspri-
che 1-6, wihrend eine Druckdifferenz {iber der Membrane aufrechterhalten wird, wobei der niedrige-
re Druck auf der anderen Seite der Membrane vorhanden ist, und
25 (b) Entfernen des hindurchgetretenen Sauerstoffes von der anderen Seite der Membrane.

8. Verfahren nach Anspruch 7,
dadurch gekennzeichnet,

daB die Gasmischung mit der Membrane bei einer Temperatur von 0° bis 80° C in Berlihrung gebracht

30 wird und die Druckdifferenz iiber die Membrane von 40 psig (275 kPa) bis 200 pisg (1400 kPa) betrigt.

9. Verfahren nach Anspruch 8,
dadurch gekennzeichnet,
daB die Druckdifferenz {iber die Membrane von 95 pisg (650 kPa) bis 120 pisg (830 kPa) betrégt.
35
10. Vertahren nach Anspruch 8 oder 9,
dadurch gekennzeichnet,
daB die Gasmischung bei einer Tempsratur von §° bis 45° C mit der Membrane in Berlihrung gebracht

K./ wird.

40
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50
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