1 ' 0 359 953 This invention relates to di hydroxydi phenyl
cycl o- al kanes corresponding to formula (1) 5 (I), [err] 10 I n which
[err] and [err] independently of one another represent hydrogen, hal ogen,
preferably chlorine or bromne, [err]alkyl, [err] cycloalkyl, [err] aryl, .
preeferably phenyl, and [err aral kyl, preferably phenyl-[err]-alkyl, nore
péﬁpicularly 15 benzyl, m is 43r 5, [err] and [errQ g%%/?ﬁ?
i ndividually selected for each X and inde- pendently of one another
represent hydrogenThis] einjentign 2@lateandtoK dihydpozydiphenglbasirclo+ h -
the proviso t a h rr] and [err] are al kyl.
Preferably atgﬁk?g%% g%%#§g§5gngsgnkggkﬁgpp?%uﬁgfly, 25 at only 1 atom
X, both [err] and [err] are alkyl. The preferred alkyl radical is nethyl.
The X atons in the a-positgon to the diphenyl-substituted C atom (C 1) are
preferably not dialkyl-substitutged, mhereasithe X atons in the
y -substituted. More preferab- 30

) ; /T MUbst it ftldd and one X atomin
the B' -position nonoal kyl - substd y . Mre particularly, the invention
rel ates to dihydroxy- di phenyg3<ydjeal kdhes containing 5 and 6 ring C atons
i n the cycloaliphatic radical (m=4 or 5in formula (1)), for 35
exanpl e di phenols corresponding to the following fornulae 2
0 359 9%% '

[err]-position to 4 ‘ "(=1 g
ly, one X atomin t [ )

in which
. R!' and R? independently of one another represent hydrogen,
K(' halogen, preferably chlorine or bromine, C,-g alkyl,
Cs-g cycloalkyl, Cg;, aryl, preferably phenyl, and C,.,;
aralkyl, preferably phenyl-C,.,~alkyl, more particularly
15 benzyl,
m 'is 4 or 5, _ _
R® and R* may be individually selected for each X and inde~
pendently of one another represent hydrogen or C,
alkyl
20 and
X represents carbon,

with the proviso that, at at least one atom X, both R®

and R' are alkyl.

) Preferably at 1 to 2 atoms X and, more particularly,

w25 at only 1 atom X, both R® and R' are alkyl. The preferred

alkyl radical is methyl. The X atoms in the a-position to

the diphenyl-substituted C atom (C-1) are preferably not

dialkyl-substituted, whereas the X atoms in the B-position

to C-1 are preferably dialkyl-substituted. More preferab-

30 ly, one X atom in the B-position is dialkyl-substituted and
one X atom in the B'-position monoalkyl-substituted.

More particularly, the invention relates to dihydroxy-
diphenyl cycloalkanes containing 5 and 6 ring C atoms in
the cycloaliphatic radical (m = 4 or 5§ in formula (I)), for

35 example diphenols corresponding to the following formulae



[err] (Il) 5 H (rrr) and 10 : ' [err]
[err]- 15 [err] [err] 20 1, 1-bis- (4-hydroxyphenyl) -3,3,
5-trinethyl. cycl ohexane (formula I1) being particularly preferred. The
d|hydroxyd|phenyl cycl oal kanes corresponding to forrmula (1) may be obtained
(nown manner by condensation 25 of phenol s corresponding to formul a
( [err] [err] 30 and ketones correspondipng to fornula.(\ﬂ) [dwjgg[ggj]
(V) 35 [err] 3 0 953 where X,
[err] and mare as defined for fornmula (I). The phenol s correspondlng to
formula (V) are either known fromthe literature or may be obtai ned by
nmet hods known fromthe,literal o and xyl enols, see 5 for

exanpl e U | manns Encykﬁ-p gler o ghevmte, 4th { sed and
Ext ended Edition, Vol. 15, pages (. ag Chenle Vi hhef m New Yor k,
1978; for chlorophenols U | man sy Aeentli e der techni schen Chemie, 4th

Edi tion, gverlag Chem e, 1975, Vo 9, pages™573-582; and for al kyl- 10
phenol s, U | manns Encykl opadi e der techni schen Chenle, 4th Edition, Verlag
Chem e 1979, Vol. 18, pages 191-214).

N H-OO 3 D—oa (III) and
’ ¢ &

10 H
. 3
| gt Ha
S
15 (IV)
20
1,1-bis~-(4-hydroxyphenyl)~-3,3,5-trimethyl. cyclohexane
(formula II) being particularly preferred.
The dihydroxydiphenyl cycloalkanes corresponding to
o formula (I) may be obtained in known manner by condensation
25 of phenols corresponding to formula (V)
Rl
Ho.<j> (V)
. 2 _
30 R
and ketones corresponding to formula (VI)
&)
i
(c (VI)
35 (x?m



Exanpl es of suitable phenols corresponding to forrmula (V) are phenol,
o-cresol, mcresol, 2,6-dinethyl phenol, 2- chlorophenol, 3-chlorophenol,

2, 6- dlchlorophenol 2-cyclo- 15 hexylphenol 2, 6- dlphenylphenol and

o- benzyl phenol . The ket ones corresponding to formul a (VI') are known from
thé:)lterature (of. for exanple Beilsteins Handbuch der Organi schen Chem e,
VolI™7" 7, 4th Edition, Springer- Verlag, Berdin, 1925 and the co®r28po9o3 ng
Supplenentary 20 Volunes 1 to 4 and J. Am Chem Soc. Vol. 79 (1957),

giggszigt;B 139?11&% RS 031,638,,\2;? R 4Ra ﬁt%ﬁ as &ef@ggﬂl £80Cforhd PRI T) .
an 0 ages

Soc. 87, (1965), pag‘@? 1@5%‘*‘1‘3%4"%? '2‘1) geegerma ay ﬁéﬁpﬁﬁﬁjc‘?%‘*’éf
ket ones corr esfmodm 26rom theg ﬂ.atfecmarmlre ©dl )may besobithdaedf by ematipddsi n
"Organi k- unt, 1 h a

schaften, Berl | n%t"}fq‘oEﬂéé(lgrrp % g%zerggﬁggeﬁéﬁe%?oFéﬁg\% %ﬁr@%xa&% Bs=oF
known ket Snes M@X@Rirﬂjlqblmmﬁrwl(%%dl% Qﬁmlmimpéhwhﬁne
3" et hyl cyol Opa Aones e Hosnl angne. paed TeL=77,
35 a L et by NEFLGh Eneisire WeLbem/Bien, FEFEr ORGSR anEHE chlorophenols,
4, 4-di met hyl cy dldhepiren @reyK-opddile aetetbyhn;sbhbaxanenﬁe, 4th Edition,

4-ethyl - 4- met hx}e&}j1 aﬁ*@f&[}_@e 1:?752,4%0?1 Lyl H?%g&lsc%&ogﬁga afid for"2iRy1-

2,4,4-trimethylc exanone
0 359 953q1examh¢é10153 Sllé-ntannaetmpyda}@mﬂmadenetecbnnsqhem ghemje, 4th

cycl ohexanone, E%ﬁn%xfl WRIF IR Ihenfins 12PNt %‘1”%84 fa“a@lé% 191 -214).

2,3 \-trinmethylcyclo ent anone, 3 ethyl -4 |sopropyl - 3- net
cycl Gpent anone, 4- seEXaRRAgS £ ?%%%P&‘?BP&ﬁeﬁPﬁﬁﬁﬁEmzdlBg to formula

i sopropyl -3, 3, 4e0)r iamd Imierw:l orwmme m3ceébus11 42| soaimethylipRefibllhyb~

cycl ohexanone, el .0 Lyl - 5C gloh anon - -
3-sec. - butyl -4, j‘ rerfﬁnoc];cl oﬁ%éa% gle n?i X dlcﬁioropﬁénol 2-cyclo
butyl -3, 354-tr mmr:gmhpemtmm@yﬂwnca andt o-besizylphenol.

The ketones corresponding to formula (VI) are known

from the literature (¢f. for example Beilsteins Handbuch

der Organischen Chemie, Vol. 7, 4th Edition, Springer-

Verlag, Berlin, 1925 and the corresponding Supplementary

20 Volumes 1 to 4 and J. Am. Chem. Soc. Vol. 79 (1957), pages

1488-1492, US-PS 2,692,289, Allen et al., J. Chem. Soc.,

(1959), 2186-2192 and J. Org. Chem., Vol. 38, (1973), pages

4431-4435, J. Am. Chem. Soc. 87, (1965), pages 1353-1364.

£¢_ A general process for the production of ketones correspond-

25 ing to formula (VI) is described, for example in "Organik-

um", 15th Edition, 1977, VEB-Deutscher Verlag der Wissen-
schaften, Berlin, for example on page 698.

The following are examples of known ketones corre-

sponding to formula (VI): 3,3-dimethylcyclopentanone, 3,3-

30 dimethylcyclohexanone, 4,4-~dimethylcyclohexanone, 3-ethyl-

3-methylcyclopentanone, 2,3,3-trimethylcyclopentanone,

3,3,4-trimethylcyclopentanone, 3,3-dimethylcycloheptanone,

4,4-dimethylcycloheptanone, 3-ethyl-3-methylcyclohexanone,

4-ethyl-4-methylcyclohexanone, 2,3,3-trimethylcyclohexa-

35 none, 2,4,4-trimethylcyclohexanone, 3,3,4~trimethylcyclo-



yl cycl ohexanone, 4-butyl -3, 3,5-trinmethyl cycl ohexanone and 10

3-i sohexyl - 3- et hyl cycl ohexanone. The fol |l owi ng are exanpl es of preferred
ket ones: 15 [err] 20 [err] [err] O 2 5 To prepare the bisphenols,
t he phenol (V) is generally used in a quantity of 2 to 10 nol and

pr rably in a quan- tity of 2.5 to 6 nol gper nol ketone (VI) o Bsef esged
rea 30 tion times are from1l to 100 hours The reaction i s gener-

aIIy carried o e erry -
preferably at We?:g g?ét H?éﬁ‘?%%%eﬁér%ﬁﬁgfc rom er r‘#n% fJH(f'C%an En]e&ﬁpg
pressure of frsvplohexaoonav 20, refretiranethylkeyclopentananent 4-eghyl-t o
10 bar. 35 2,3,4 Qﬁlﬁﬁﬁﬂfﬂéféleﬁeﬁéhﬁkﬂmg%méﬁﬁyE”'4f§$ﬁ¥8p r13tﬂﬁthy15

0 359 953 presenc %Pldlc cat al gs exa ¥dro

chl oride, hydr SYEA°BEBNRBENCY JTEEF FM&rPdé'dBHFGHYQFVCIPPGB pgesie, 2-
aIuninLFWE;élCHboprdpylaanﬁ,d}tbiﬁetﬁylcyglapeuaaﬁaﬁéademhyx>44meproﬁ _
tetrachl ori de, 0 - oric
acid, concent P&ﬂgégﬂ%ﬁ%.l %C@?ﬁ?)‘%@?ﬁ&dr ?@{}ﬁl %ed(};rocﬁ’ﬁ sg%gﬁ?‘iﬁﬁr es
of acetic aci dcyclohexanohgdr 3dsecichbutyli-4n iedinethyicycdphakanohe, u2ed.

I n addi tion, t%%tkiast Foa-mmé FLEGLES ]?éﬁéaﬂ nécﬂﬂbuéﬁ-s 3 'qufmetn-

co- cat al ysts, suc err nmer capt ans dr o- ﬁen SU

t hi ophenq] s, tWﬂ&yﬁépngﬁﬁﬂnﬂraﬂK?Ptga w&e?‘ ﬁﬂ@P@PX chﬁﬁhﬁﬁéﬁ99?|é§dof
0.01 to Qo4 nDbkqebhb&yane—ﬁaﬂhyneycpbnégaﬁbhy.!n gquantities of 0.05 to 0.2

mol /mol - ket one. The following are examples of preferred ketones:

L
CHy CHg
8]
20 5 CHa
_ and . +.CHgy
Hj
cu3 Hz  H3C
o
et 25
To prepare the bisphenols, the phenol (V) is generally
used in a quantity of 2 to 10 mol and preferably in a quan-~
tity of 2.5 to 6 mol per mol ketone (VI). Preferred reac-
30 tion times are from 1 to 100 hours. The reaction is gener-

ally carried out at a temperature in the range from -30°C
to 300°C and preferably at a temperature in the range from
=-15°C to 150°C and under a pressure of from 1 to 20 bar and
preferably under a pressure of from 1 to 10 bar.

35 The condensation is generally carried out in the



15 ~ The condensation may be carried out in the absence of solvents
or in the presence of an inert solvent (for exanple an aliphatic or
aromati ¢ hydrocarbon, chlorinated hydrocarbon). In cases where the catal yst
al so.acts as a dehydrating 20 agent, there is no need to use separate
de rating agents, although, to obtain go®d conversions, it ie atsaygs3of
ad~ant age to use dehydrati ng agents when the catal yst used does not bind

bee "anhyar | reeile ot HANS 9&%%%%%%%2%%??%&%&&& & HPhFoglh o
Accordi ngly, tﬁblﬁrkéenthYﬂV@m%mohr%P§%erehﬁﬂEQQGG ﬁ E@6&@%e @FOBhﬁrl‘

?{?dggtion ff Dot dy Jr Xkl e Wr icHlcrid K 2ine aabg%gegaglna13ﬁniﬁﬁnula
err in

[err] and [err eﬁ%ﬂ%ﬁ%ﬂ%k%?!§ﬁ6¥tSﬁEaﬁhaPﬁéFeréEﬁ%ﬁﬁbﬂ g8s . R 8§en
preferabl g chlphomsorpémmnmn, [ phobphbkil, aeid] corceaitivaited ehyfiraryl ,
preferably phegﬁi rid aLf&rL su }fu ic Qéfékgﬁd Bigaeﬁigkﬁr s of aceti
phenyl -[err] , hore parflc benz E f f nd
[err] may be ia€idi andl agetanhydrid Q(ﬂ'AQ*&QQ(#ﬁﬂjQ&QM§ngﬁ@§d@ﬁY|?159 bee

anot her represggéghydrogen or [err] 10 al kyl and X represents
car bon
' In addition, the reaction may be accelerated by addi-

ib tion of co-catalysts, such as C,,;; alkyl mercaptans, hydro-
gen sulfide, thiophenols, thio acids and dialkyl sulfides,
preferably in quantities of 0.01 to 0.4 mol/mol ketone and
more preferably in quantities of 0.05 to 0.2 mol/mol
ketone. _

15 The condensation may be carried out in the absence of
solvents or in the presence of an inert solvent (for
example an aliphatic or aromatic hydrocarbon, chlorinated
hydrocarbon) .

In cases where the catalyst also acts as a dehydrating

20 agent, there is no neéd to use separate dehydrating agents,
although, to obtain good conversions, it is always of ad-
vantage to use dehydrating agents when the catalyst used
does not bind the water of reaction.

Suitable dehydrating agents are, for example, acet-

\ 25 anhydride, zeolites, polyphosphoric acid and phosphorus

pentoxide.

Accordingly, the present invention also relates to a
process for the production of the dihydroxydiphenyi cyclo-
alkanes corresponding to formula (I)

30
R} R
1 ==\ _R1
HO> (c) -C}qa (tn,
() R?
R3” R4

35



with the proviso that, at at |east one atom X, both [err] and [err]are

al kyl, 15 characterized in that phenols corresponding to formula (V)
[err] [err] [err] 20 in which [err] and [err] are as defined for fornula
(1), -are reacted with ketones corresponding to formula (VI) 25 [err] [err]
3¢y which X, m [err] and [err] are as gefined for fornula 5d B3
nmotdr ratio of (V):(VI) of from2:1 to 10:1 and 35 preferably 1 n a nolar
ratio of from2.5;1 to 6:1 at tenper- 7 0 359 953
atures in thelPaWBdProm[err] to [err] and preferably at tenperatures in
thef rangf frlom1 algdtnz [mdé%mnﬁﬁeromro?%wmd hefr fn‘apﬁefhl ent diwgem],:jl
preferably 1 to in the acd di c_ alysis a pt|o y
inthe 5 presen 89%‘(5 (’pﬁe% sq‘i’ %7]091']%3 v%ﬁ?g’rgﬁipﬁ' g:g

agents. In fornul aCgls) ;:ypéoa}knl:d Fe.w Bryle pyefexbk}yy phepyidf eaaﬂl 527.12 to 2
atonms X, gbut nore | 1 - r } cal
s net hyP al t hougﬁﬁ‘g’;i Iyréfl?\%&a%:wléhéh9orébra%% eﬁg#& ﬁkiﬁdlr%%ﬁical S
may al so be used. beneYk:atons in the a- position to the

di phenyl - subsii t ut 4¢ @ @ro®m,(C 1) are pr ef erably not dial kyl -substituted,

wh h h - f | | -
s e g SR b7 il e phaVSALIEY, £ GadedrFol L8l Pl dnd Al

5 pendently of one another represent hydrogen or C;g
16 alkyl
and
o X represents carbon,

with the proviso that, at at least one atom X, both R®
and R' are alkyl,

15 characterized in that phenols corrésponding to formula (V)
R} -
**C"C:} (v)
R2
20
in which

R! and R® are as defined for formula (I),
are reacted with ketones corresponding to formula (VI)

) (V1)
)

30

in which

X, m, R® and R® are as defined for formula (I),

in a molar ratio of (V):(VI) of from 2:1 to 10:1 and
35 preferably in a molar ratio of from 2.5:1 to 6:1 at temper-



15 i s-dialkyl-substituted and one X atomin [err]-position is
nonoal kyl -'substituted. In sone cases, the reaction is not entirely uniform
i.e. several different products can be forned, so that the desired conpound

firhas to be isolated froma mxture. 20 For particulars of the
condensation, reference may be made to SchneJl, Chem stry and Physj of
Pol yCar bonates, Inter- science Publishers, w York 1964. In soﬁ% %%ie%§3't

i's possible to control the reaction through the choice of suitable
catal ysts and r @ariesn igoridie ixange rfixomr 30 WAt @5300°C fand tprefasablyl at

conpound preci pideipat-atures/ SiA! 'ﬂt@esrgﬁ%e ‘ﬂbﬁﬂh IPKegol 11665 €ndO under

| sol ate. Exanple A"l Preparation of the di phenol correspondi ng to fornula

(11) 7.5 nol (7@FFFYRRENGE dxamolitod? Ray andyprefexaply 3oto 1P1bary ine

i ntroduced int lomeﬁ-bréeénéeumf b&léfd)i@dcﬁtaiysﬁﬁwag@doyti?nﬂlﬁfl fifnertc‘.ihe

droppi ng fynnel _thernoneter. re: ux congdenser .an as_lnlet_npi are

saturat ed \Ll%‘ﬁn th &’ﬁ?ﬁﬁz‘}f"—g ?8 Egt?i)yfé? ra}géi/%% a°ar"|eBFr 0 cl‘? 3rn%&£%€€b')‘g

di hydr oi sophor oragef®s.3, 5-trinethyl cycl ohexan-1-one) and 1.5 35 nol

(151 g) phenol is adggd fyﬂﬁ@l"ﬁ 0 RAGHEH LiA%bSPhYalkyl Bat preferabl

0 359 953 tion over a perio gfsqgt)ﬁ_ours, f@ﬁ‘ gas conti nullc%g 1o Be passed

through the readtitéh Z@temsoX, RutcmorreegRariadty ak1opby 1satemrdducthe

for another 5 hgyHeferted AIXyl' ealchiiels Méthyo, @Ahoubd’ e8hPRUGE PinédPM
tenperature. The 5 eége‘is pheng%s t hen renoved hy steam dlgtl Il atiopn.

The resi dd® i s %t -REANRELCypi B t F2FECRIPe AW et (8®- 88%9and &

wi th nmethyl ene aitioms dm et fei-pioaritd onf ko ¥hel dipRefyl-shbsti®@ted0C &to0

Examil e A 2 Prepad_ gl fgé' e ' (

(16 m5) pheno R G ity Ji¢ FEERIE 1 biske fEdRAS, (indrddS che
X atoms in the g-position to C-1 are preferably dialkyl-
substituted. More preferably, one X atom in the B-position

15 is dialkyl-substituted and one X atom in B'-position is
monoalkyl-substituted.

In some cases, the reaction is not entirely uniform,
i.e. several different products can be formed, so that the
desired compound first has to be _ isolated from a mixture.

20 For particulars of the condensation , reference may be made
to Schnell, Chemistry and Physics of Polycarbonates, Inter-
science Publishers, New York 1964. In some cases, it is
possible to control the reaction through the choice of
suitable catalysts and reaction conditions in such a way

25 that the desired compound precipitates or crystallizes out,
which makes it easier to isolate.

Example A.1
Preparation of the diphenol corresponding to formula (II)
7.5 mol (705 g) phenol and 0.15 mol (30.3 g) dodecyl-

30 thiol are introduced into a 1-liter round-bottomed flask
equipped with a stirrer, dropping funnel, thermometer, re-~
flux condenser and gas inlet pipe and are saturated with
dry HC1l gas at 28 to 30°C. A solution of 1.5 mol (210 g)
dihydroisophorone (3,3,5~-trimethylcyclohexan-l~one) and 1.5

35 mol (151 g) phenol is added dropwise to the resulting solu-



and 420 g (3 nol) dihydroisophorone (8;3,5-trinethyl cycl ohexan-1-one)
are introduced at 28-[err] into a stirred 15 reactor equipped with a
stirrer, thernoneter, reflux condenser and gas inlet pipe. Dry HClL gas is
t hen |ntro- duced |nto the solution for 5 h at 28-[err]. The reaction

m re is then left to react for about 10 [ at 28-[err]. After %?%
conversion of the ketone (GC control), 2.5 20 wat er are adcﬁ’e& 2Prie
reaction mxture and a pH value of 6 is adjusted by addition of 45% NaOH.
sol ution.  Thetiemcovenw & x@ewriod sof hdnhounsy,ediGlorgas heemtinuied Ladbe

cooled to [err] aEQédaﬁﬂfeﬁﬁhpeﬁéerééch&i‘rﬁ&H:@ifJn and fles- ipe deRition,

washed with vvater at [err], . The crude product 25 obtained is filtered

of f and hot - extH‘a’EtGEstWcénﬁf?ﬂ“ﬂedh&’ér@%ﬁkpﬁeﬁ RAue chhs mdature is

f2 6 Igt e{ ed. | The tRéhdlefits ticafauttl fd7 €8l howra Xyt epoom Yempérathzed, Mhe
err

- 3. P t f | t
formul a (1) Sc#*GEt8 BBFFORndRotheprssgvey, by Hfnm, ARekIlAALICNS, o they
(1 rol) di hydr orespduecie lw;mm;m mmc@ywlitheuabmlm)emqr |(rﬁ0-t9dl)ced
at [err] into aa?fl bh&g \3§th nEERF1Ghe SRLOPREE %d i1 erddd 'IE¥., viela:

t her noneter, 0 359 953 condenser and gas
inl et pipe. 44 6797%I—&§P -ar 80PnéA738eded at that tenperature. The reaction
m xture is then stirred for about 70 h at 28-[err]. After a 95% conversion
of the ket % gtr , 2 1 water are added to the reaction 5

m xture al:'r 6 is adjusted by addition of 45% NaOH sol uti on.
The reaction m mreparatlbhenfsahpheﬂonocotrespondinqeto]fm'mhba)o(Eﬂ) to

Lorchey, Tho ot Bbgacy, Sa8eRgE) et bl oy LBIf s amiSH Al

tracted twi ce wRRA n4R@xade 4&Ad F@lher@lm‘ﬂ-ﬁm@i@@%& (3,3,5~trimethyl
cyclohexan~l-one) are introduced at 28-30°C into a stirred

15 reactor equipped with a stirrer, thermometer, reflux
condenser and gas inlet pipe. Dry HCl gas is then intro-
duced into the solution for 5 h at 28-30°C. The reaction
mixture is then left to react for about 10 h at 28-30°C.
After a . 95% conversion of the ketone (GC control), 2.5 1

20 water are added to the reaction mixture and a pH value of
6 is adjusted by addition of 45% NaOH solution. The
reaction mixture is then stirred for 1 hour at 80°C and
cooled to 25°C. The aqueous phase is decanted off and the
residue is washed with water at 8o0°C. The crude product

25 obtained is filtered off and hot-extracted twice with n-
hexane and methylene chloride and filtered. The residue
is recrystallized from xylene. Yield: 753 g, Mp.: 209-
211°C. '

30 Example A.3
Preparation of diphenol corresponding to formula (II)

564 g (6 mol) phenol, 10.8 g (0.12 mol) butane thiol
and 140 g (1 mol) dihydroisophorone (3,3,5~trimethyl
cyclohexan-1-one) are introduced at 30°C into a stirred

35 reactor equipped with a stirrer, thermometer, reflux



[err]. - Yield: 253 g, Np.: 205-[err].+ Exanple A 4 Preparation of the

di phenol corresponding to formula (lIb) 15 ([err]) 2196 g (18 nol)

2, 6-di met hyl phenol, 38.2 g (0.36 nol) B-nercaptopropionic acid and 420 g (3
mol ) di hydroi so- phorone (3, 3,5-trinethyl cyclohexan-1-one) are introduced
at rr] into a stirred reactor equi pped wigh a stirrer, 20 bhgggogsger,
ref Mdix condenser and gas inlet pipe. Dry HClL gas is then introduced into

th | uti f 5.h at . T t m xt ' I t t

for about 10 h Genatnfer [nd Jgad ol SR in ot § 338" BRL Reeohbepcadis.

trol), 2.5 1 woatrthat telgeeiratatdie e eaction wixtare is2fhen stiirmede

Ol oo L5, 20 s CHobYaBddt | 46T Obr- 438000 CH, SChHELATa IBE EEACLEDROH! KFUifle! S
our at The

then stirred for [err]_and cooled to room t enperature. ]
aqueous phase iketepan({€8 6PPtER4)+he deNaher i%"%\@f%@rgvﬁ:?ht%t geagtion

[err].  The crugeteredand #Pmivierhd of id ity Qdjelsfeeanbyhabasxioncbeds89

three times with n-hexane,and fjltered. . Yield: 856 .9, .. 236-[err].
Exapl & A5 pr RaPE( SORIEIOT . Tho ramstioh RIKRR A5 ther,FRiFRed FPF 35
The procedure iRoas at BE®YP| &nd2coeledpttd @8°@. nDiIThe addueous phase is

0 359 953 3, 3-dj C o) ' 3.1l 0

di hydr oi sophor oﬁgaéaﬁ%dpér‘g%ju%?&ﬁ%g@}%ﬁﬁg%pé}%%%?wcl%g- "FSFF] .atTﬁg c.

di phenol s .of foFhel srude spreduttgobbainedi menfibtered| offarangahoteekar |y

suitable 1gr therRELEHC ithAReO Wit IR £EN 2AnHe tH uend\UNPPESFEEFed at
pol ycar bonat es which ariadl sti ngw shed by hi gh heat resistance in

conbi nati on wit B%oFner Y1817 aBP2 Pr HRr1i 2P "H_Srdi ngly, the present
inveRtion also relates to the

Example A.4
Preparation of the diphenol corresponding to formula (Ib)
15 (R!, R?® = CH,) '

2196 g (18 mol) 2,6-dimethylphenol, 38.2 g (0.36 mol)
B-mercaptopropionic acid and 420 g (3 mol) dihydroiso~
phorone (3,3,5-_—trimethy1 cyclohexan-l-one) are intr_oduced
at 35°C into a stirred reactor equipped with a stirrer,

20 thermometer, reflux condenser and gas inlet pipe. Dry HCl

gas is then intrqduced into the solution for 5 h at 35°C.

The reaction mixture is then left to react for about 10 h

at 30-35°C. After a 95% conversion of the ketone (GC con-

o trol), 2.5 1 water are added to the reaction mixture and a

S 25 pH value of 6 is adjusted by addition of 45% NaOH solution.

The reaction mixture is then stirred for 1 hour at 80°C and

cooled to room temperature. The aqueous phase is decanted

off and the residue is washed with water at 60°C. The

crude product obtained is filtered off and hot-extracted

30 three times with n-~hexane and filtered. Yield: 856 g, Mp.:
236-238°C. '

Example A.5
Preparation of the diphenol corresponding to formula (III)
35 The procedure is as in Example A2, except that 3 mol



10 use of the diphenols of fornmula (1) 'for the production of high
nol ecul ar wei ght thernoplastic, aromatic polycar- bonates. It is possible
to use both a single diphenol corre- sponding to fornmula (1), in which case

honopol ycar bonat es 15 are formed, and al so several diphenols
co sponding to forrmula (1), in mhlch casggcopol ycarbonates arg §g§ngsls I n
addrtion, the diphenols correspondlng to formula (1) may al so be used in

admxtwe with mhe d| h oIs exa e_wth those car po gtothe
formil a Ho.7- o ot d1ieti] © st oieaSiotR, cafen Wad; rataat el

t herno- plasti cdﬂtydmisaommmbonheepro&zctame aaudaltnd:gominltsof 199-
correspondi ng t ilﬁefornula HO Z-OH (VI1) are those in which Zis an

aromatic radical containin to 30 C atons which may contain one or nore
25 aromati ¢ nucl €he @ip %%s@ftt@@}l%d(%ya‘é‘é?ﬁ%@g aFe - theainyen-

radicals of ot fﬂoﬁyaf@abaﬁeﬁmrafﬁﬁlﬁﬂ@aﬁmnféfloaee Cpfm@@ﬂdh neftmgn
formula (1) or heteroatons asg q‘ﬂ mi E>i[¥ %s of dlpk&hb
correspondi ng PIFHAL Woiehtso thernop aﬁg&f"o@.ﬂ % are
di hyldr Of(fﬁd' pher@istn(@htshédobpthmm@at n%kiasre?cbl il;ll gbuﬂinzymbnnyi):h
- cycl oal kanes, hi I des I S- r ox enyl
-e?hers' bi s- (##%F%x@%ﬂ é$§gﬁﬁxh%ﬁ§?£%ns- (hydroxyghgnyl)yPsulgo%es
bi s- (hydroxyphenyl) M%& rgly, the prespnti inveptionaisgyelatys to the

di i sopr opyg benzﬁélfsofaﬂﬁe”&ibﬁéﬁoﬁé kafafsflmuwd(wusbfuene préduction of
0 359 953 halo enat ed conpounds RbF th hese. and, ot her swtabl e Rt her
e,

di phenol s are ukag; 8’?& W%?oz@rm ig gpglysar-
3,148, 172, 3,2&5Nﬁﬂés 2,991, 273, 3,271,367, 3,062,781, 2,970,131 5 and

2,999,846; in DE OSSI% g%og§ggibie0%3 ste bot9163 Oéfngfe 2&}pﬂgggl cgrgg-PS

1 561 518 and in th
sponding to formula (I), in which case homopolycarbonates

15 are formed, and also several diphenols corresponding to

formula (I), in which case copolycarbonates are formed.
In addition, the diphenols corresponding to formula
(I) may also be used in_admixture with other diphenols, for
example with those corresponding to the formula HO-Z-OH
20 (VII), for the production of high molecular weight, thermo-

. plastic aromatic polycarbonates.
Suitable other diphenols correspondlng to the formula
HO-Z-OH (VII) are those in which 2 is an aromatic radical
_ containing 6 to 30 C atoms which may contain one or more
Yot 25 aromatic nuclei, may be substituted and may contain ali-
phatic radicals or other cycloaliphatic radicals than those
corresponding to formula (I) or heteroatoms as bridge mem-
bers.

Examples of diphenols corresponding to formula (VII)
30 are hydroquinone, resorcinol, dihydroxydiphenyls, bis-
hydroxyphenyl)-alkanes, bis~(hydroxyphenyl)-cycloalkanes,
bis-(hydroxyphenyl)-sulfides, bis-(hydroxyphenyl)-ethers,
bis-(hydroxyphenyl)-ketones, bis-(hydroxyphenyl)-sulfones,
bis-(hydroxyphenyl)-sulfoxides, «,a'-bis-(hydroxyphenyl)-
35 diisopropylbenzenes and nucléus—alkylated and nucleus-



Schnel] entitled "Chem stry and Physi:cs of- Pol ycarbonates”, Interscience
Publ i shers, New York, 1964. Preferred other diphenols are, for exanple,
4,4'-"10 di hydr oxydi phenyl, 2, 2-bi s-(4-hydroxyphenyl)-propane, 2, 4-

bi s- (4- hydr oxyphenyl ) - 2- et hyl but ane, 1, 1-bi s-(4-hydroxy- phenyl)

-C ohexanea, a '-bis- (4- hydroxyphenyl) 1R- dllsopro- pyl benzegezsg 953
2, 2=bi s- (3- et hyl - 4- hydr oxyphenyl ) - pr opane,

G 2 o R bR KBS, b5 (315, 20
i met hyl - 4- hy - , ; i met hyl -
4- hydroxyphenyl ) - pr @imese and wthe3, Suiltaiblay lothelry ddiplyenghenyre sdésene,
2501535 SR Sl AR L O RS 2,999,835, 3,148,
a,a' -bis- (3 5- dﬂﬁbtﬁyﬁléq 2.0y 99dne7B.p3, 201, 35@b|%096%p?8ben%eﬂ%02131

, 2-bis- (3 5- @:@Izar@&dwwmms) T SYOPARE, A D63 050, 2 063 052,

2 2-bis-(3,5- di_br ono- 4 dr oxyp ) ro ane. Partlcylarl ef rred

di phenol s corrés H:Il r?& bﬁmf&%?wf) te 18,2 arp etﬁ/ {7 ?‘

2, 2- bi s-(4- hydEnxynhﬂnphtltnmﬂpachemlstry'and.Phy81cs of’Polycarbonates",
2, 2-bis-(3,5-di 2

2,2-bis-(3,5- dlﬁégéf%%droxy%% Biegpg?]%k 5365 “bi s

(3 5- di bb onD- 4- hydr Buefienred - ptbern«diphenpls 1arehi stgx- example. 4,4'-

hydr oxyphgnyl ) di)fﬁ}d&hﬁi&ﬁi‘f‘ph@nyﬁ B %r-b(a.é-*udh%% ME%ylPLB%BSan 2
particularly pre- “ferred, he ot her di phen may be used 60

i ndi vi dual |y arﬁfﬁ’r‘%’&?ﬂ@@f@ﬂ@%’!ﬂ)ﬁ%‘%ﬁw anga ni‘ab&?’bilﬁﬂﬁ'BYd’me"
di pignol s corr Qﬂmﬁm)ng:yacimﬁﬂ@,a(, by -bﬁsb¢4un9drbﬁyﬁneﬁyﬂﬁnpedm£bpi'b€

55" spond ng RO RGTARIY (w1 By 2-BAsud BethYLnashvaeRyBheast) BEensse) ©
0 359 953 to 02uﬂ~Bﬁsth@rchlphenéFhaﬂtoxmmmenmxﬂjpnqp&nenDI-%bnshéB 5-
i phenol ot f et il Rl Y6700 i) Unlothfarh, Tob 83212 050RSAknRd S
—hydroxyphenyl)-propane, bis~(3,5-dimethyl-4-hydroxy-
phenyl)-sulfone, 2,4-bis-(3,5-dimethyl-4-hydroxyphenyl)-2-
methylbutane, 1,1-bis-(3,5~-dimethyl~-4-hydroxyphenyl) -
.cyclohexane, a,a'-bis-(3,5-dimethyl-4—hydroxyphenyl)-p-
20 diisopropylbenzene,2,2-bis~(3,5~dichloro-4-hydroxyphenyl) -
propane and 2,2-bis-(3,5-dibromo-4-hydroxyphenyl)-propane.
Particularly preferred diphenols corresponding to
formula (VII) are, for example, 2,2-bis-~(4-hydroxyphenyl)-
f propane, 2,2-bis-(3,5~-dimethyl—~4-hydroxyphenyl) ~-propane,
W' 25 2,2-bis-(3,5-dichloro~-4~-hydroxyphenyl) -propane, 2,2-bis-
(3,5-dibromo-4-hydroxyphenyl)-propane and 1,1~bis- (4~
hydroxyphenyl) -cyclohexane.
2, 2-Bis~ (4-hydroxyphenyl) -~propane is particularly pre-
ferred.
30 The other diphenols may be used both individually and
in admixture with one another.
The molar ratio of diphenols corresponding to formula
(I) to be used in accordance with the invention to the
other diphenols optionally used, for example those corre-
35 sponding to formula (VII), should be between 100 mol-% (I)



nore preferably, between 100 nmol-% (1) to O nol-% other 5 di phenol and
10 nmol -% (1) to 90 nol - % ot her di phenol and, nost preferably, between 100
nmol-% (1) to O nol -% ot her di phenol and 20 nol-% (1) to 80 nol -% ot her

di phenol . The hi gh nol ecul ar wei ght pol ycarbonates of the di- phenols

cor pondi ng to fornula (1) according to jpe 10 I nvention, @pigPrgdd y
I n conbi nati on with ot her diphenol s may be prepared by any of the known

nttached to onethnft REF-BorWeF FiBheer iape 2801y () EFS R ol eyt .
t he present invdnphenOAl.spreéeaabiythewe&l 10 odsg (Tprtohe mb—eklaiﬁlrﬁr of
high nol ecul ar &%bflﬁholt '&ﬂd@'ﬁéﬁltofisi)”@&'ésp%iﬂir g@&-e%n H?a.l”ﬂol and

di phenol s, optiona chain _term na ranc agents by

and t1ona
t he known net hoH?rPorP’%Qf@’iﬂ%cth%ﬁw%?n pdPg- m@ér‘ﬁor{:ﬁ;est° pP e MY aﬁl yHex he
interfaci ab proagphenshaand?@o maAcierimedd vd idl-4 Py Qaiphdmsimdma (! )

are used as the_di phenol a es o rom 1Q0 | -9t lo- %, .01 ef -
erably in quant g‘ f?fﬁrh]%bo%{: /el?oiganﬁlr&% e tb‘?e ePﬁ’g'F ﬂP
quantities of fdipheddlnand’20ombdbld-~Apl(IY &ods8oomblpsebthabl ghphequhnt ities

of fjom 100 ol -9%  o-fg Fien Bl adh1 SR GELGN | B1EOkehoRBESs TLANAA Sa1-

used. The branchi ng agents

quantities, prePBeRSLF o¢°¥¥-’6ﬁ99n@5n§o tP ofepmuilea bebed asgoxdimsnote he) ,
of trifunqbl onahn%nmbﬁ t Biﬂhbhhfl!&cihoaainbiﬂa@i?ﬁﬂdﬁtmaéﬁﬁéﬁ|&I§t¥eﬁ<§we

cont ai ni ng 30 ee or than t hr olic h Xyl one
of the co?rpound?agof?ﬁapﬁ?ﬁﬂrﬁﬁr% Py rﬂf %%’F’F’Hr Be ﬂgﬁg‘ﬁ%& h?‘g m;uce
groups_whi ch napongcammelsr.ancﬂneﬁgragmﬁss dﬂrﬂiamlﬂspbd@r a3 utttedhed to

4, 6- d! met hyl - ﬁng %bt%é%%&%%ta%&%@&'&%gﬁp%518 gfgb in blocks.

4, 6-di net hyl - roxy- ang,
1,3,5-tri-(4- hydroxyﬁmﬂmd)iméaz e present mvention also meBEEH3P a

15 process for the production of high molecular weight,
thermoplastic aromatic polycarbonates from diphenols,
optionally ' chain terminators and optionally branching
agents by the known methods for the production of poly-
carbonates, preferably by the intérfaci_al process, char-

20 acterized in that diphenols of formula (I) are used as the
diphenols in quantities of from 100 mol-% to 2 mol-%, pref-
erably in quantities of from 100 mol-% to 5 mol-%, more
preferably in quantities of from 100 mol-% to 10 mol-% and

o most preferably in quantities of from 100 mol-% to 20
(\” 25 mol-%, based on the total mols diphenols used.

The branching agents used, if any, are in known manner
small gquantities, preferably of from 0.05 to 2.0 mol-%
(based on diphenols used), of trifunctional or more than
trifunctional compounds, particularly those containing

30 three or more than three phenolic hydroxyl groups. Some of
the compounds containing three or more than three phenolic
hydroxyl groups which may be used as branching agents
include phloroglucinol, 4,6-dimethyl-2,4,6-tri-(4-hydroxy-
phenyl)-hept-2-ene, 4,6~dimethyl~2,4,6~tri-(4-hydroxy-

35 phenyl) -heptane, .1,3,5-tri-(4-hydroxyphenyl) -benzene,



1,1,1-tri-(4-hydroxyphenyl)-ethane, tri-(4-hydroxyphenyl)- phenyl nethane,
2,2-bis-(4 ,4-bis-(4-hydroxyphenyl)-cycl o- hexyl)-propane,
2,4-bis-(4-hydroxypheny|isopropyl)-phenol,

2, 6-bi s- (2- hydroxy-5' - et hyl benzyl ) - 4- et hyl phenol, 2-(4- 5
hygrexyphenyl) -2- (2 ,4-di hydroxyphenyl),5propane hexa- (4- (4359 953
hy xyphenyllsopropyl) - phenyl ) - orthoterephthallc acid ester,
tetra-(4- hydrox heg% net hane, _tetra-

dr oxyphenyl i sdp pKéﬁ@%?FDﬁKPH&HX&Aagtkgﬁﬁs‘?Kir(irhydroxyphenylr-
?I h]ydroiwtrl Fmﬂy)lmnhnb), bepzerpisifa, 4-b1s-($qmﬁxyﬁlﬁet ﬁ}inﬁ‘cycl%-
ri functiona u roxybenzail o rim|si g ac

cyanuric chIoPﬁggag-%g§§?ﬁ§ fgbﬁ%t g ?8%Né§%&#i§ﬁﬁ ropyl)-pheéndl,

- 2-0x0- 2, 3-di WMMB&hWWlbenpyllhdé-meyhbkphendl; n 24et-usual
con- centg ati @q@ﬂ@@ ??é‘xa-l ul ar
wei ght o the% yca bon t(-).\s (é;}ahq-ﬁahgﬁﬁro%gﬂﬁéﬁi(igﬂ?%gg?ﬁa ouhds 4are
for exanple, Lisepyopy, QMYQQ‘SFFBPtﬁFﬁﬂ‘tPEFiF subsa¢idit ed
phenol s. Smiidtemanttétﬁ- PRy 19 Shettiane ,t 0 é@tﬂum-ém-m;}- 20

E:(r:lir{:al, are ?g(o\’/tlylw ;’%%?5 P%ﬁ%@%ghﬁggég}r‘é]ﬁn%gf£lg£ V\b ght

In the alkyl MMOﬂtmledeMMIOf-Penz}mppotons is be- tween 47 and
B9% and dd'e, Per censia e EHleARtrlea! &1&&9&egan%gt&sﬁ§oéﬁgg%&%4 is

preferabylnthe 0- _an - position to EIné]
particul arl y Adroxybenzadc @(Fltﬂ:ypéifnr‘ﬁﬁltc tasidye ‘Eiﬁ'ﬁw e
chi':u grt er - tm@r(@wﬂ-ighw neﬂm-tz-tcﬁfo-rzf 3f-a<i.ﬂyﬁr51h&oi@
er -

i phenol s el spistiomal o G eI L A L

produced i n kroemtrations ae ehadablberiminaltersnferf regalating4the molec-

0 359 957 pol ypdeRsahhen d¥ LRSS pollycaltbonaBE! | (a) el Yok Wanner.
Suitable compounds are, for example, phenol, tert.-butyl-
"phenols or other alkyl-C, ,-substituted phenols. Small
quantities of phenols corresponding to formula (VIII)

R
Ho-@ (VIID)

_ in which R is a branched C, and/or Cg alkyl radical, are
\or 25 particularly suitable for regqulating molecular weight. 1In
the alkyl radical R, the percentage of CH; protons is be-

tween 47 and 89% and the percentage of CH and CH, protons

between 53 and 11%. R is preferably in the o- and/or p-

position to the OH group, 20% being the particularly pre-

30 ferred upper limit to the ortho component. The chain ter-

20

minators are generally used in quantities of from 0.5 to 10

mol-% and preferably in quantities of from 1.5 to 8 mol-%,
based on the diphenols used.

The polycarbonates according to the invention may be

35 produced in known manner, preferably by the interfacial



Physi cs of Pol ycarbonates”, Polymer Reviews, Vol. |IX pages 33 et seq,
I nterscience Publ., 1964). In this process, the diphenols corresponding to
formula (1) are dissolved in 5 . aqueous al kaline phase. To prepare
copol ycarbonates with other diphenols, mxtures of diphenols correspondi ng
toyfprmula (1) and the other diphenols, fopgexanple those corregpgsdi g3t o
fortmula (VII), are used. Chain termn- ators, for exanple corresponding to
formula (M11), be, 10 added to re nol.ecul The
reaction i s thdf IEQ% AEPsAkicn BT Bﬁ8§ﬁe%€ln/ heSFﬁPﬁiaa éﬁLWiﬁﬁﬁ¥wﬁ??on

met hod i n the Physsiese off Pailycaebbnapesf'ermlqumll;marewé),om axs spaqeag,
organi ¢ phase. 4l |  Sub I ange +h er

The branching a :g%tés %‘g [ gﬁgkﬁ%gégga pre?ef an)b%é]ﬁo % Q%?o% s 'E%
initially int rdgu@ﬁp $ hé@rﬁpﬁnm@%nau ﬁnerﬁp@nulrathé) a@ﬁ@oﬁ%ﬁt@aﬁ! ein
phase or gy bea | 4N 1601 e Ophddle | he’rerﬂﬂéjfwéréobléﬁal asﬂaeﬂates with

h t dd to.the diphenol d
ot onal |y, ot 1RSSS pARBEBSLoy | piERRSS cof) i Phelsl sorfespamiing tpa

esters thereof fm:ymwlaso(me eaell, thei m;l;tmideﬁphnemlglufon rexgmpile cthose
sol vents. The cpai n a I Ng~pQeNt _is
then determ ned‘:(gyff'(%g<B fﬁaq Qﬁagf’ﬁ{l}g}é‘ 3@3?%%% "Fékqs]tru FH %ﬁ#?g
corre- 25. spi#@ll’ﬁg for f@ﬁml@ (@orresponsina g Ifprmuia dﬂﬁéﬁ)dl pa¥nbe

ol's, for gyanplgaded!¢s- r&ﬁ'ﬁﬂéhﬁew&@we%@@td e@hsr Pedteisfcls then
quantity of phoggene t educed accor

I mann It abl e
organi ¢ sol ventS¥oteqi QBIW‘W@ Phesgene nbgothg g@FﬁFﬁéFbP% gﬁagens %mn
optiignal I'y, t hembl:mhung tage npresetcd hefchlmrm&),onpfeﬁerabmt poiyeae-

for exanpl e, | enes ¢ lde, chlorabenzene, e C d
m xt ures of t@@%@? v%h?%gi%g?% c?tﬂgé?ﬂq% Hf‘)%f" %I’ ezﬁ}ﬁ @r?a%%o ne ckﬁgrglggggand
chl or obenzene. :?LSTm umgmm@erﬁmmstcamp% branchi ng agents used nmay
optional I ysbe di ssol4gd hPakd¥ing agents optionally used (preferably 0.05

to 2 mol-%) may be initially introduced either with the

diphenols in the aqueous alkaline phase or may be added in

solution in the organic solvent before the phosgenation.
In addition to the diphenols of formula (I) and,
20 optiohall’y, other diphenols (VII), mono- and/or bis-chloro-
carbonic acid esters thereof may also be used, being added
in solution in organic solvents. The quantity of chain
terminators and branching agents used is then determined by
_ the molar quantities of diphenolate structural units corre-
“r 25 sponding to formula (I) and, optionally, the other diphen-
ols, for example (VIII). Where chlorocarbonic acid esters
are used, the quantity of phosgene may be reduced accord-

ingly in known manner.

Suitable organic solvents for dissolving the chain
30 terminators and, optionally, the branching agents and the
chlorocarbonic acid -eé.ters are, for example, methylene
chloride, chlorobenzene, acetone, acetonitrile and mixtures
of these solvents, particularly mixtures of methylene
chloride and chlorobenzene. The chain terminators and
35 branching agents used may optionally be dissolved in the



15 - 0 359 953 sane solvent. The organi c phase for the

I nterfacial polycondensation may be forned, for exanple, by nethyl ene

chl oride, chloro- benzene and by m xtures of nethylene chloride and chl oro-
5 benzene. Aqueous NaCH solution for exanple is used as the aqueous

al ka} i ne phase. The production of the pol wsarbonat es accordi ngot 3s6hes3

i nvention by interfacial polycondensation nmay be catalyzed 10 in the
usual way by %c&;ﬁ} StS as tertiary anmines, particularly tertiary

al i phatic am nes, such as trlbut | - am ne or trlethyl am ne. The catal ysts
may be used in quarFhe Qrganiq P@#ﬁ@ Bor tthe dnkerfacipdspelysondensatingn-

ol s used. _The P/ SESTHEY, Do EiQPX @‘0 m%nmahanbﬁao%&ae, ehloro-
phosgenati on dur| ng even.,after gsgegﬁ t\(ﬁ) ﬂg g car Bon es
according to t n?ﬁ“éanrEl BFEE AT BekRBhAnfarRdpri &cul ar

wei ght, 5her rhaqzﬁmhec aromati c pol ycar bonat es according to the I nvention

may al so be 20 @9'5591& BRgen a p SSy eS0-
called "pyridine protess a%d}{]so g‘%\z e kno g’?&ﬁ?fgrg‘%se{sl %I’al f ca?zl%on
process using Wlab&lb@n'at@aﬁ- exanpl e i nstead of phosgene. In thi s

case, too, the pol m&%m&ﬁoﬁc&ﬂrﬁi&%éﬁéﬁ%dn@t@@ laeit oA rigf YA i H

known 25 mapner . The ol ycar bonaf es olt ai nabl e the pr ess accor ng
to the i'nventiHVeREieR lh‘a%gmaéc@%ym L)l‘é‘lﬁ"( %e %a

determ reol by el ther amsualyr waly byf tsuckhr ehtalypsty &3 |‘béﬁtiaﬁy Qfmnied east

300, 000 g/ ol PFErEuEREty FoREERER PALonbBil (Rl A0E", RROH, e Hapda-,
as i j ecti on nwwinenerohpbebbylanihecul drhe\ecghaiystSZOu@ﬂObBo ese@odn
g/ nol™ are par té;&é'n';@ﬂ:?le&@%%f&ﬂ 0 ¥ & 11 nRAl-¥C AN Sh HAY Yithen the

I nvention are used
ols used. The catalysts may be added before the beginning

15 of phosgenation or during or even after phosgenation.

The polycarbonates according to the invention are
isolated in known manner. '

The high molecular weight, thermoplastic aromatic
polycarbonates according to the ~invention may also be

20 produced by the known homogeneous-phase process, the so-
called “pyridine process" and also by  the known melt
transesterification process using diphenyl carbonate for
example instead of phosgene. In this case, too, the poly-
carbonates according to the invention are isolated in known

\ 25 manner.

The polycarbonates obtainable by the process according
to the invention preferably have molecular weights Mw
(weight average, as determined by gel chromatography after
preliminary calibration) of at least 10,000 g/mol and, more

30 preferably, in the range from 10,000 to 300,000 g/mol.
Where the polycarbonates according to the invention are
used as injection moulding compounds, molecular weights of
20,000 to 80,000 g/mol are particularly preferred. Where
the polycarbonates according to the invention are used as

35 cast films, molecular weights Mw of 100,000 to 250,000



35 -cast filnms, nolecular weights Mv of 100, 000 to 250, 000 16

0 359 953 g/nol are particularly preferred. Polycarbonates according to the
i nvention having nol ecul ar wei ghts Mv of 25,000 to 150,000 g/ nol are
preferred for the production of extruded filns. The pol ycarbonat es
ac¢oyding to the invention may 5 be |iXear or branched and Gar3%9 953
honmopol ycar bonat es or copol y- car bonat es based on the diphenols

cglr; tezpo?gi Egg%ﬂoioﬁgé”gaﬂvécu he reahe wwﬁbdﬁwso lafcago%l&&
r S | u r | r , -
20\ FRes et B havAnS: BILerORer, MelohEn, i PR 2 am00® &8

bonat es havin
10, 000, prefeasbl, poongymelr amgepteﬁerit@d%tthé?%dmfbﬁuh of (nxtmdmi i on

| di | Gati 000
bt & nanl o by [eLEsao abd BARHAAREL, Wbl 8s HhlbahEld Y 02
formul a 81) whechingarper|branghed amdaﬁ@ﬁehommhyqarmnyateaempmﬂy-

i nvention al SgakBbfates! Balﬂ.;'eﬁh oRDLBE LA hé&%ﬁ“caﬁk@éﬁmﬁ Ito F5rafRld C

pol ycar - bonat eS havi ng Mv val ues (wei ght average nolecul ar” wei ghts) of at
| east 10, 000, ef erably in the range from 10,000 to 20 300, 000 g/ nol
and, for injecti onAmdxdimglqppltWat pnesenubriavmﬁehatdysd nrelatesngso f rom

cor respond- | R§SPo PEFREREeF) helantol Sriho IR CopbhiEsd aéo#ifééﬁd n
are as @®fi nebonatesohaviing(My, Vah%mdmlgh&saueragemqmcmr weightsol -
B;g;g;gm : 20%53.1: 1@43% h0,90001 pkeardBPy "Dh -Phé Grand®! £26m 16 2000 to
300,000 and, for injection moulding applications, more
&,‘a preferably in the range from 20,000 to 80,000 obtainable by
the process according to the invention from diphenols of
15 formula (I) which may be linear or branched.

Accordingly, the present invention also relates to
high molecular weight, -thermoplastic, aromatic polycar~
bonates having Mw values (weight average molecular weights)
of at least 10,000, preferably in the range from 10,000 to

20 300,000 g/mol and, for injection moulding applications,
more preferably in the range from 20,000 to 80,000 which
contain bifunctional carbonate structural units correspond-
ing to formula (Ia)

G|

g’( 25

30

in which

X, R', R?, R?, R' and m are as defined for formula (I),

in quantities of from 100 mol-% to 2 mol-%, preferably in
35 quantities of from 100 mol-% to 5 mol-%, more preferably in



17 - 0 359 953 quantities of from 100 nol-%to 10 nol -%
and, nost prefer- ably, in quantities of from 100 nol-%to 20 nol-% based
in each case on the total quantity of 100 nol-% of difunc- tional carbonate
structural units in the polycarbonate. 5 Accordingly, the
png?arbonates according to the inventiygn contain quantitieg 359 953

co enentary in each case to 100 nol-% - of other difunctional car bonat e

Cerr s T et g A S AN SRR3R o Ral e R0l Rebtaphbees;
i ncl usi ve, preiakyplin fquamiﬁ.ﬁimls uft €xrom X200 lﬂbl-ffbrw ﬁmemole%abbgsbdoﬁmo
19010 50 mhodh ek, il LAY GG gpbaie S o Btssed

each case on e tot a uant it ona

structural uni$ional Xgarbonake mﬁ%wﬂat@i%uyb&%Patlwatxmt@w

cycl oal i phati c bi spheeotsingBy pastia! lpol onatedl eaéeas-a&h , £bOr the
exanpl e, in EP;A 164, 476 OS 33 45 945 20, 63 052,

FR PS 1 427 99¥VeRFien (trn A é%’?%é%%eisg °°’m’e?“‘?’i"é%fﬂén%’i’y92§h Cagg e

relatively h|ghoglaesmbla%Sftoﬁnothepedatnnet;ohal catbonabtpostznctpmraldi cal
properties, t Ak de, |

unsati sf act orwﬂjr?‘éh;goﬁo%v% ipér(l Sl ng+1 een ﬁ ounﬁ% %as a reaci(Ia)
mentioned, it is possiblé by incorporation of the diphenols 30 of

formul a i¢) according to the invention to obtain new pol ycarbonates
conbi ni ng hi gh heat resist@nce wthqother favorable properties. This
applies in particular to “#ci0y onat es bad¥d1ed »di phenol s
corr@ﬁponding to formula (fb) 35 g

15 i.e. in quantities of from 0 mol-% (inclusive) to 98 mol-%
inclusive, preferably from 0 mol-% to 95 mol-%, more pref-
erably from 0 mol-% to 90 mol-% and most preferably from 0
mol-% to 80 mol-%, based in each case on the total quantity
of 100 mol-% of difunctional carbonate structural units in

20  the polycarbonate.

Polycarbonates based on cycloaliphatic bisphenols are
basically known and are described, for example, in EP-A 164
476, EP-A 166 834, DE-~OS 33 45 245, DE-OS 20 63 052, FR-PS
, 1 427 998, WO 80 00 348, BE-PS 785 189. They frequently
o 25 have relatively high glass transition temperatures, but
other important physicai properties, such as UV stability
and heat ageing resistance, are unsatisfactory.
It has now surprisingly been found that, as already
mentioned, it is possible by incorporation of the diphenols

30 of formula (I) according to the invention to obtain new
polycarbonates combining high heat resistance with other
favorable properties. This applies in particular to the
polycarbonates based on diphenols corresponding to formula
(Ib)

35



18 . 0 359 953 (Ib), [err] in which 10 [err] and [err]
| ndependently of one anot her have the neaning defined for forrmula (1) and,
nore preferably, repre- sent hydrogen. Accordingly, the present invention
preferably relates to polycarbonates in which, in the structural units

co - 15 sponding to forrmula (la), m= 4 or 5 and, nore sgggi Ly, to
those containing structural units corresﬂ@hding to formul a (I?) ?3 r] 2
5in which [err] and [err] are as defined for formula (la), but are prefer-
ably hydrogen. Unexpectedly, these polycarbonates based on the 30

di phenol s corresponding to fonmla _(Ib), in which [err] and[err] are

pr ef erably hydrogen, 0 oW hi g stability and good fl ow behaviour in
the melt in addition tgZ [ YEsi stance. In addition, the
properties of the polycar be vAfP&d with advantage through
their copgbination with R2 0 359 953 g/nol are
particularly preferred. Polycg a@s according to the invention having
nol ecul ar wei ghts Mv of 2H5800\ 8 #i= 000 g/ nol are preferred for the
production of extruded films. The po?ycarbonates according to the

I nvention may 5 be linear or branched and are honopol ycarbonates or

copol y- '

in which
10 R' and R’ independently of one another have the meaning
defined for formula (I) and, more preferably, repre-
N sent hydrogen.

Accordingly, the present invention preferably relates

to polycarbonates in which, in the structural units corre-

15 sponding to formula (Ia), m = 4 or 5, and, more especially,

to those containing structural units corresponding to
formula (Ic) |

20 [ Rt | Rl
_“*G}' . <—++>'°'u ae
R® cuaoégg R o]
et 25
in which

R! and R’ are as defined for formula (Ta), but are prefer-
ably hydrogen.
Unexpectedly, these polycarbonates based on the
30 diphenols corresponding to formula (Ib), in which R! and R?
are preferably hydrogen, also show high UV stability and
good flow behaviour in the nelt in addition to their high
heat resistance.
In addition, the properties of the polycarbonates may
35 be varied with advantage through their combination with



carbenat es based on the di phenols coerresponding to formula (I).

Accordingly, the present invention also relates to high nol ecul ar wei ght,

t hernopl astic, aromatic polycar- 10 bonat es havi ng Mw. val ues (wei ght
average nol ecul ar wei ghts) of at |east 10,000, preferably in the range from
1 00 to 300,000 and, for injection noul@ing applications, rdr359rederably
' he range from 20,000 to 80,000 obtainable by the process according to

the i nventi Ora_:,in{di%@eoaa&}ehau%ri pref&rad 2 pbly aarsbnaa&sb@céw&m or

br anched. Accord| ngl resen |nvent|on aI so | ates t a£ gQ o ecul ar
wei ght, t her b %‘V%‘H& hayipg Japle d'?W’:O/ %e 09 WEP ght
aver age nol eqﬂw,roumlgymﬂ) e qirdmdepQOﬁheppebduabigmoftéwtng@ from

10, 000 to 20 300, |
nore pr e?er abﬁ’g}nf t %@9 gégg’?r om %9%%05%8%51%6@%& COI’I ﬁf@ﬁ' Rﬁ
bi f unct i®nal headigvesar ot baramhaﬂ and tare donepedyearbegatest ernqvaoua) 25

[err] [err] bonates based on the diphehblk 3B8rir8spbh@ing. tbeféimard m
are,as defi nedn%or formula (1), in quantities of from 100 nol-%to 2 nol -%

preferably i n(Be gquantities of from100 nol-%to 5 nol-% nore
preferably in Jﬁccordlngly, the prescifid Dylentimn dlsbenmdlates to

ol ycarbonat b, BALeslaR, YRiSHF o c toBRREELAEeRR, | Bahatic boryelE.
i sol at edoi n I@matearlmaung/ Meyaluesn(weight cﬁwen&@ sodesud aghwedgbbshi ned
in the interfag %’%fsfo Y66 i ¥k #drapily lin thieS rafger Qkoﬁnﬁi.o 000 to

electrolytefree and enlsolatlnglt I n"t he_form of "ar.anul e "for exarrple
in \..« 300,000 and, for injection moulding applica 1ons, more

preferably in the range from 20,000 to 80,000 obtainable by
the process according to the invention from diphenols of
15 formula (I) which may be linear or branched.

Accordingly, the present invention also relates to
high molecular weight, thermoplastic, aromatic polycar-
bonates having Mw values (weight average molecular weights)
of at least 10,000, preferably in the range from 10,000 to

20 300,000 g/mol and, for injection moulding applications,
more preferably in the range from 20,000 to 80,000 which
contain bifunctional carbonate structural units correspond-
ing to formula (Ia)

R? R!
—o—C:.\/ (- N -ﬁ- (Ia)
RZ R% o

(X)

rR3” \E4
30
in which _
X, R, R?, R’, R*® and m are as defined for formula (I),
in quantities of from 100 mol-% to 2 mol-%, preferably in
35 quantities of from 100 mol-% to 5 mol-%, more preferably in



an evaporation extruder. The additives normally used for thernoplastic
poly- 10 carbonates, such -as stabilizers, nould rel ease agents, pig-
ments, flameproof ing agents, antistatic agents, fillers and reinforcing
materials may be added in the usual quantities to the polycarbonates
acgording to the invention before or afterqd heir processing. 1
I\/br‘particul arly, it is possible to add, éor exanpl e, carbon g’lgcsl? 953
graphite, kieselguhr,_kaolin, clays,, CaF2, err%& al_.um ni,um oxi des, gl ass
fibers and i noP§Rf¥c MRS hoPRTEACRIAYLyY swikh ddhe aiphePAYSaGOFEeand,
for exanple, gkpeaddngsteatarmalap¢urapiythritol tetrastearate and 20

trinmethylol propanegtri te as._ moul.d . rel ease.a {s..The palycar tes
according to the i nyg'ﬁt ?éﬁgéﬁayﬁ%%aﬁ?%&t%‘sa@ﬂ’aﬁ) engg?‘gﬂﬁggfo‘g%?ge%%:r?%&éﬂ@
extruding the pol hecénventies dmwlisadated Knoknowamennen by separating
pro- Cessgng { Besl ¢hidl birgandkaptihak Cobla HEH N AR 1 iled A1 Trooedd On
moul ding to formvarious~articles, gptionally after I ncorporatign of the

addi tives nment MasBdnShoite kil pdty df ekl 1208 @legtrolyke-treen@ansh

may be used asthen distdatiitg drty idpRihieC Foranof\Mitgahulidd)erficy k@iple in

pol ycar bonat es _are_used 1:i..e. %gth in the electrical field 30 and in the
buil ding fiel daPoF"é&?é‘Pi ﬂ'&n f 5P9?an pur- poses, particularly when high
heat resistance couflbed additiyes] momakly ased y fare thegmopdastiice . palfyen
conpl i cated co f i ) s e r | : Eur i her
appl i cat T‘lgns o%g ?‘%%Q‘%c%)le%dargggﬁa{%?tagcb?'cs)lrl}lte%lg%c't.gggl Eg EQE%BEQ a&?nts, 1}!{&

0 359 953 i nvemenys, Klamepspefinyg ageants: ankdstatdcaagentsexfbblers ande

form of 5 C @ HFHordiTes matBeiR1 8UHAY B8 AAASH Cih IS Sudita K f¥dhtiXetes f or
to the polycarbonates according to the invention before or
after their processing.
15 More particularly, it is possible to add, for example,
carbon black, graphite, kieselguhr, kaolin, clays, CaF,,
CaCO;, aluminium oxides, glass fibers and inorganic pigments

both as fillers and as nucleating agents and, for example,
glycerol stearates, pentaerythritol tetrastearate and
20 trimethylol propane tristearate as mould release agents.

The polycarbonates according to the invention may be
processed to mouldings, for example by extruding the poly-
carbonates isolated in known manner to granules and pro-

o cessing the resulting granulate in known manner by injec-
‘et 25 tion moulding to form various articles, optionally after
incorporation of the additives mentioned above.

The polycarbonates according to the invention may be
used as mouldings for any applications where hitherto known
polycarbonates are used, i.e. both in the electrical field

30 and in the building field for covering and glazing pur-
poses, particularly when high heat resistance coupled with
good processibility are required, i.e. when complicated
components of high heat resistance are required.

35 Further applications of the polycarbonates according to the



exanpl-e, J. Hennig, paper presented at the "Neue Pol ymere (New Pol yners)"
Conference in Bad Neuheim 14./15.04.1986 "Polynere als Substrate fur

optische Pl attenspei cher 10 (Pol yners as Substrates for Optical Discs")
or Philips Tech. Rev. 33, 178-180, 1973, No. 7 and 33, 186-189, 1973, No.
7)( B 15 For the production of safety glass. Safety gl ass gengiqldgs has

a thickness of 2 nmto 10 nm and may be coated by vapour deposition wth
[err], where x _has a,value of 1 to 2, or used in conjunction with gl ass.
Safety glass i P¥PBERPNEsed in buildings, notor vehicles 20 and aircraft

and in shields and helnmets. C. As raw materials for paints. 25 D. For
t he production,of bl ow noul di ngs (see, for exanple, US- PS 2,964,794). E
30 For the Production of |ight-perneable sheets, nore partic- ularly

doubl e- ski n shast optficaledatpl etiorageoweding forl éxanpde inudheafoaymtafns,

greenhousgs angd hbggiiagsgggtalla- tions. 35 F. 21 _
0 359 953 For tﬁe production of foanms_ (see, for exanple, DE-AS 1 031 507).

G 5 For the pro®Bet i PROSRcHienafl s sugh \Hi%es [ d&, kneWnex(segp| £or
DE-AS 1 137 16éxanflefi- 5 Hehhig)3paper piesenhtedl dtecrhed e P eéxtei Ng
255 11Dres | oetP Holyhidrs) o Yorlratenct i Had Wouled 17/ BYF foas
> "Polymere als Substrate fur optische Plattenspeicher
10 (Polymers as Substrates for Optical Discs") or Philips
Tech. Rev. 33, 178-180, 1973, No. 7 and 33, 186-189, 1973,
N No. 7).

B.
15 For the production of safety glass.
Safety glass generally has a thickness of 2 mm to 10
mm and may be coated by vépour deposition with SiO,, where
X has a value of 1 to 2, or used in conjunction with glass.
Safety glass is widely used in buildings, . motor vehicles
20 and aircraft and in shields and helmets.

C.
As raw materials for paints.

Y- D.
For the production of blow mouldings (see, for example, US-
PS 2,964,794).
E.
30 For the production of light-permeable sheets, more partic-

ularly double-skin sheets, for example for covering build-

ings, such as stations, greenhouses and lighting installa-
tions.

35 F.



For the production of precision injection nDuIdings, such as | ens hol ders

for exanple. Pol ycar bonat es contai ning 15 gl ass fibres and,
optionally, approx. 1% by weight to 10% by weight [err], based on the total
wei ght, are used for this purpose. K 20 For the production of optical

cgnmponents, nore particularly |enses for gﬁptographic and filnbcggsrgg
(see, for exanple, DE-OS 2 701 173). L. 2 As |ight transm Ssion iedi a,
more particularly as optical cables (see, for-exanple, EP-OS 0 089 801). M
As el ectrical Femurhe ipkedngleion af finang d&ee,c forcexanplezoDE-Agols031 2o
0 359 953 0. Asomcarrier material for organic photoconductors. P. 5 For
the production of |anps, for exanple headl anps or diffusors. Mre
particularly, filnms can be produced fromthe high nol ecul ar wei ght aromatic
pol ycar bonat escaccording to the 10 invention. The filnms preferably have

t hi cknessgs of t , res b qpq!_.te 9%% er e
filnms obtai nedF %rrayg'gé %@%ggg%’ﬁ%y %? gllgéﬁéﬁ%l lsl%‘(riet C e% i 4rfo\/\/lqu”'r;n-rl1e-%er,
preferably in amphe; oDEFAS:1 1370167 3and PE-0S 1 78HhdX%)«1s may be produced
by known net hods for making filns, for exanple by extrusion of a polyner
melt through a flat sheet die, by blowing in a filmblow ng nachi ne,

t her nof ormi ng Br casting. To this end, a concentrated solution of the

pol yner 5i n a sast dbhAsiatentdt plastdes eohtaining glass fibres for opti-
10 cal-fibre applications (see, for example, DE-OS 1 544 020).

Mot I.
For the production of precision injection mouldings, such
as lens holders for example. Polycarbonates containing
15 glass fibres and, optionally, approx. 1% by weight to 10%
by weight MoS,, based on the total weight, are used for this

purpose.

K. .

20 For the production of optical components, more particularly
lenses for photographic and film cameras (see, for example,
DE-0S 2 701 173).

L.
As light transmission media, more particularly as optical
cables (see, for example, EP-0S 0 089 801).

M.

As electrical insulating materials for electrical conduc-
30 tors.



20 .a flat substrate, the .solvent is evaporated and the filmforned is
lifted off the substrate. The filns nay be stretched in known manner on
known machi nes at tenperatures between roomtenperature and a tenperature
at which the viscosity of the polyner nelt is 25 not too | ow, generally
at tenperature of up to about [err]. 1Tm§ roducti on of filnsép%€§p§

of Mhe pol ycar- bonate solutions is carried out, for exanple, st g of
concentrated solutions of the polycarbonate in a suitable 30 sol vent
onto flat surf@ees and subsequently evaporating the solvent at a

tenperature of akhg Ehatisyr hatepile! PEENoFLN1E CPREESEShEuEESr$ ST ] . The
concentrated sol utions of the polycarbonates may al so be applied to |iquids

whi ch have a higher density than the concentrated sol uti ons and mhlch 35
are not conpatpble with the solvent used and, after spread-

0e Pota . EBEC M BRcklBs ok a5k a%éﬁs.e?{ﬂ%hl%ufﬁ%éfé@ﬁ S

films accordi ngi€fushesinventi on have particularly 5 hi gh heat
resi stance and are perneable to many gases while still show ng high
sel ectivity. Accordlngly,BEthé may. be used w th_advantage_as gas perneation

nenbranes. The fi | nMOFgyP BhY ¢ Hel ko, Gany be predugsd feem e high, of
course & so bemuyiegularpwedghe emsmmbe pﬂlycaﬁbdnatewl alcordd hgd as tile

depondi ndCon t REVPRESTEA" ABS! FedBroR AR EAERY] TR, CBCHTSEE BT, i 1 o

film For exanpbépOaumoapdslmereaprbﬁepabﬁyceﬁOftonSOQDunr nore filnms by
plaging the individgal Ty SHELHLEIm nBQJ: %ﬂpfoa"# %if%)hﬂlly

according to the inventign, one on top o% t he ot er an essin
t oget her under Stresshed &p known manner, preferably in a ratio of 1:1.5

to 1:3.
15 The films may be produced by known methods for making

_ films, for example by extrusion of a polymer melt through

a flat sheet die, by blowing in a film blowing machine,

thermoforming or casting. To this end, a concentrated

solution of the polymer in a suitable solvent is cast onto
20 a flat substrate, the solvent is evaporatéd and the film
formed is lifted off the substrate. _

The films may be stretched in known manner on known
machines at temperatures between room temperature and a
temperature at which the viscosity of the polymer melt is
not too low, generally at a temperature of up to about
370°C. _

The production of films by casting of the polycar-
bonate solutions is carried out, for example, by casting of
concentrated solutions of the polycarbonate in a suitable
30 solvent onto flat surfaces and subsequently evaporating the

solvent at a temperature of the flat surfaces between room
temperature and 150°C. The concentrated solutions of the
polycarbonates may also be applied to liquids which have a
higher density than the concentrated solutions and which
35 are not compatible with the solvent used and, after spread-



suitabl e tenperatures determ ned by the softening points of the individual
films. The known film co-extrusion process may al so be used. 20 The
conposite filnms are produced by initially produc- ing the filnms of the

i ndi vi dual conponents in known manner or as described above under optinma

t rature control. The uncooled filnms arg then heated to a cq

t enperature, preferably between roon1tenpé$%ture and 370C, mﬁtﬁpggﬁb§53
significant stretching. The filns are then conbined with one another on
rollers and br il y neceseainga tpheesfillmsobyz evapiation nef theamsilivent
The process maygsalSoe Rk f&]% th HhRer fhemy % hat
pro- duced fromst he p%eycarb nat'es %Tgéggée%ﬁ%g?g % 1§ty
other films ar 8eppity Eéﬁﬂ#ﬁeﬁsmﬂ?ﬁlone anot her in known nanner and t hen

pL essedI Wi tgdt he fifReofilhe dedording lsw&hesmaéﬁtlbﬁalwe i digsafiyed
apove n_aadi

kB, Of S|te | roduced o ed in
known rmanfer é gnBﬁgﬁeBﬁ§lﬁ§ﬂB?ﬁn% age pef%ﬁ%%@ tf HP Wﬂfi
asymetri cal nshhl&nshpw1anhagh sﬁ&ect1v1ty. Accordiﬂ@l&SQtMﬁY|mmmbdunes

films or conpo rlcgﬁsaggﬁngggglg EQB£°Méﬁﬁféﬁ%§s of various

geonetries (cy may even be hol | ow
fibres. Such nnuldl The £i} m§emBYo§§cE§e€y°ﬁe gds QWawRor othhe Bupeese. s

Vari ous ol yners newrhleynaﬂy ot RRuirglel QWisH) PESRA Y Prisaddee dsipoEitse
fromwhich fil can b uce rod t|o osite fllns mnth
Lhe boly a8, bonBiame! whEn RGERER hadtiq 110 s Har, Rhagh Stebase AnY

ticul artappl | CEilms may itagq:d:lrﬂelpmedﬂueg ﬁsed,hdqlmﬂqu on the n;;.ended

a catl on N
cons5e te 11| maPRALCREigh, 4 rEPiRE pRoReFLiSsTHE $08 HRSSTES fitn, |,

prior art or h&or- examplent a gmmaartsamaar denprsidused |finomdiwg dmguaxe t he
particul ar films by placing the individual films, including the

15 polycarbonate film according to the invention, one on top
of the other and pressing them together under pressure at
suitable temperatures determined by the softening points of
the individual films. The known film co-extrusion process
may also be used.

20 ‘The composite films are produced by initially produc-
ing the films of the individual components in known manner
or as described above under optimal temperature control.
The uncooled films are then heated to a common temperature,
preferably between room temperature and 370°C, without

25 significant stretching. The films are then combined with
one another on rollers and briefly pressed. A pressure of
2 to 500 bar may be applied. The process may also be
carried out with more than one other film than that pro-
duced from the polycarbonates. In this case, for example,

30 the other films are first combined with one another in
known manner and then pressed with the film of the polycar-
bonates under the pressure described above.

. In addition, the films or composite films may be
produced or used in known manner as homogeneous membranes,

35 composition membranes or asymmetrical membranes. The



partners used for the conposite film 15 : Materials which give filns
suitable for conbination with the filns according to the invention are
mentioned in the following. These materials are called conponents (b).
Ther nopl astics suitable as conponent (b) are bl) anorphous thernoplastics,
pr(efer ably those having a 20 gl ass tenperature above [errg and

nore particularly, in the range from 60 t@4[err] and b2) partl

crystalline thernoplastics, preferably those having a nelting tenperature
above [err] anﬂaﬂmnane$arfitnkaorycomposhEerﬁﬁgmsfmay1Bé faaker mhy Zbrm

El astomers fory noP{Ba eé‘rg 0ar15608S ?Mtflg%é Qﬁ%ﬁ]&ﬁ%@f ats%grggl ow

0C, preferably err nore particu e rande -15
to [err]. Exangabs EabulaxbiRiuMagheveppbashollow fikres amsiysiomouddings

pol yner s fromﬁ Séaﬁfo&ﬁc&@'wa:ﬁ@m@d@%&%%”&@ eaa&&wl efins,
polysulfones ﬁtones rnD | asti V|Q%L 0 uch, as Eglygythyl
acryl ates® or honDp aLigns pe th9 oﬁ$ ek Bayt e
aromatic V|nyIusedpasnﬂheopogymérspﬁtymewhioh b4V 1] uanoberproﬂunahbfb& 35

pol yet hers, y
0 359 953 arongﬁ bgbﬂ es?er% :g§4é§§5éé ff%#glqu|d cryéFgﬁggrb°“ate

pol ynmers. ExanﬁiBESangqummm|ththernnpea§nbns i®epending jon phhei par-
pol yesters, pO{:.’(éﬁﬂaf iﬂé&@f&x mﬂ&e}aa bébéx\id 9. oft "Bt %Afa%ular

rt
representatives o he therpopl astics | isted above un . Exanpl es of
el ast onet@ b3)aBP%1Fﬂ519§r|GH§r95853r51t5&§1%ﬁ?%n?@*%%ﬁi%r ByPeke Sdoer ,
pol yi soprene, fhpgrmeédbleoponpositel gilhsxwhteh haget betgelry heaty resd s-

diege. 10 ofghll BPY AMpArILEn HERE" End P13V LR —riei At
gas-permeable composite films according to the particular
partners used for the composite film.
15 Materials which give films suitable for combination
with the films according to the invention are mentioned in
the following. These materials are called components (b).
Thermoplastics suitable as component (b) are
bl) amorphous thermoplastics, preferably those having a
20 glass temperature above 40°C and, more particularly,
in the range from 60 to 220°C and _ |
b2) partly crystalline thermoplastics, preferably those
having a melting temperature above 60°C and, more
particularly, in the range from 80 to 400°C.
25 Elastomers for component b) are
b3) those having a glass temperature below 0°C, preferably
below -10°C and, more particularly, in the range from
-15 to -140°C.
Examples of amorphous thermoplastics bl) are amorphous
30 polymers from the class of polycarbonates, polyamides,
polyolefins, polysulfones, polyketones, thermoplastic vinyl
polymers, such as polymethyl acrylates, or homopolymers of
aromatic vinyl compounds, copolymers of - aromatic wvinyl
compounds or graft polymers of vinyl monomers on rubbers,
35 poiyethers ' polyinides, thermoplastic  polyurethanes,



but adi ene bl ock copol ynmers, copolyners of:ethylene with vinyl acetate or
with (neth)acrylates, elastic polyure- thanes where they are not listed as
t hernopl astics under bl) or b2) and elastic polycarbonate-pol yether

bl ock 15 copol ynmers. Anorphous thernoplastics bl) are, in particular,
pofyy- carbonates (other than the polycarb tes according to tRhe
in@ntion). Pol ycar bonat es nay be both h(%%pol ycar bonat es andHang 953
copol ycar bonates and may be both |inear and 20 branched. The )
particul arly prenati prolyesdericarbraage) $cardinshat ddapidperystadline The
ol ecul ar wei ghd By Wei ght average nol ecul ar wei ght, as determni ned by gel

D e o O S BYed b SN S ST LS o
in the range fphati@, poDyesténs, 0p6lydbplener supfides capndl yher parstiallyay
ther mopl a1 1 c YA End, BRrbleRtal VLD 0B GTAREHolastl s Priatell Ter
preferably poaleyeyar@eribikrphthal ates, i.e. for exanple those based on
ethyl ene gl ycol, prepamsids3ogi ehagtomerd b3j- U  the*9aL1dus- Hupberad
1, 4-bi s- hydrox%leret hyl cygltgaﬁ;%ne. The nol ecular wei ghts ( I\{l& of these
pol yal kyl ene tE9eh B8 eTProPYlene, rwbennqPILY eN%y t B39 000.
The 26 chloroprene, pBl$5218%k3nes|yatkytiocpbiyppbpirabness dienehe
and tho 107 r e RErRoaRlonehy e FanEabarF: Abd; PBRUFSE. TRBPSERanSty HRsRss
2,647,885, 2, daztadbene 33.0ck’ Scopoleets, copolymerd 2 ofo ety beéne 4adth
Pre{erred ot heg; AP aRitatld Corakien NGIddD dd151Hesd) asidse PO! YTz e-
thanes where they are not listed as thermoplastics under
bl) or b2) and elastic polycarbonate-polyether block
15 copolymers.

Amorphous thermoplastics bl) are, in particular, poly-
carbonates (other than the polycarbonates according to the
invention) . Polycarbonates may be both homopolycarbonates
and also copolycarbonates and may be both linear and

20 branched. The particularly pi'eferred bisphenol for the
polycarbonates is bisphenol A. ]

The molecular weights Mw (weight average - molecular
weight, as determined by gel permeation chromatography in

: tetrahydrofuran) of the thermoplastic polycarbonates are in
ot 25 the range from 10,000 to 300,000 and preferably in the
range from 12,000 to 150,000.

The thermoplastic polycarbonates may be used both
individually and in admixture as component b).

Preferred other thermoplastics are also aliphatic,

30 thermoplastic polyesters, more preferably polyalkylene
terephthalates, i.e. for example those based on ethylene
glycol, propane-1,3-diol, butane-1,4-diol, hexane-1,6-diol
and 1,4-bis-hydroxymethylcyclohexane.

The molecular weights (ﬁw) of these polyalkylene tere-

35 phthalates are in the range from 10,000 to 80,000. The



Sui tabl e thernopl astic pol yam des are any:partially crystalline polyam des,
particul arly polyam de-6, poly- 10 am de-6,6, and partially crystalline
copol yam des based on these two conponents. O her suitable thernoplastic

poly- ami des are partially crystalline polyam des of which the acid
C onent consists conpletely or in part @k, in par- ticular, edszppcossid
or caprol actam of terepht haI i c acid 15 and/ or isophthalic acid and/or

suberic acid e c do ca
di car boxylic ﬂﬁlrﬁﬁor ad| prc é@?%( lm%& Pohegg%{éﬁél ca ngxﬂ.ﬁ
aci d, and of vmatdiPdshe inlarﬁmmmbﬁpﬁrmttem@t@l%@m&edyabkﬂnegﬁer of ,

in particular,agfa tﬁi@/dﬁrﬁ&%ﬁdﬁﬂf‘al@ﬂ 'ﬂﬁ %Qanseéﬂ@i@i’lcatlon (cf. for
hexanet hyl enedi ami and/ or -~ and/ qr

hexanet hyl ene*aH |2’s'c§p9|70r3(§~?ed| aﬁi“ﬁegé-ﬁd/ 3?5144Xa§an? n8b8r 8RLs and
of which g he cm,rm,l494)n52,69(mk¢mm In principle fromthe prior art (of.

for exanpl e Encycl P8L¥yam e\éﬂlo ll\étl S.I.s%151 s‘% l?c?g thefiio-

Q her suitable therpoplrastic SSTSPS par y cry
pol yani des prm@m@n@ in part from| act ams containing 6 to 12

carbon atons, opti Cm?iéabw' Eﬂe?ﬂép@ésﬁ?éepaﬁ. hﬁid&baratfégaﬁﬁﬁﬁaﬂﬂhily
ment i oned above Part | cul ar referred art I a crystal |l ine po y-
am des are pol FHFLRL Pﬁél i4es.6, B '6})#%/ ey by n§°aysmal I

armunlt (ap to abm&-dm/p tandveppit Ja Xy (ﬂﬂystaaamebb&ly&ma&bl bapeldy oni defs
are al so anDr 0 a i ne n on o
i am nes, 3. e MY RBSnaRE R, " Hene! s EABYS . HP%cRBOLERRAE ROV
27 \ am1des arespagsiadilyniomystalline palyamides rcpfrewhych the

h t hyl -

bi 5 ( 4- a¥n- ﬁ?,ﬁ;’%;‘?i% T@““%Sﬁé“*%ﬁ?ﬁ?%@ﬂ%“ or iy part of, in par

2, 2" - di ani nodi Je#?éxy? ipigaAecdd oo %@Q%%%o%@cFBﬁﬁR?Wabiﬁpéﬁéd

3, 3" -di meg hyl -#nd/or isophthalic acid and/or suberic acid and/or sebacic
acid and/or azelaic acid and/or dodecane dicarboxylic acid
and/or adipic acid and/or a cyclohexane dicarboxylic acid,
and of which the diamine component consists completely or
in part of, in particular, m- and/or p-xylylenediamine

20 and/or hexamethylenediamine and/or 2,2,4- and/or 2,4,4-
trimethyl hexamethylenediamine and/or isophoronediamine
and/or 1,4-diaminobutane and of which the compositions are
known in principle from the prior art (cf. for example
Encyclopedia of Polymers, Vol. 11, pages 315 et seq.).

i 25 ' Other suitable thermoplastic polyamides are partially
crystalline polyamides produced completely or in part from
lactams containing 6 to 12 carbon atoms, optionally using

. one or more of the starting components mentioned above.
Particularly preferred partially crystalline poly-

30 amides are polyamide-6 and polyamide-6,6 or copolyamides
containing a small amount (up to about 10% by weight) of
other components.

Suitable polyamides are also amorphous polyamides
ocbtained, for example, by polycondensation of diamines,

35 such as for example hexamethylenediamines, decamethylene-



5 di am nodi cycl ohexyl nethane, 3-am neethyl-3, 5, 5-trinmethyl cycl ohexyl
am ne, 2,5-bis-(am nonethyl)-norbornane, 2, 6-

bi s- (am nonet hyl ) - nor bor nane, 1, 4-di am nonet hyl cycl ohex- ane, and of

m xtures of these diam nes, with dicarboxylic acids, such as for exanple

o] ic acid, adipic acid, aze- 10 | ai c 2¢ci d, decane di carbogybbo 86Bd,
hggbadecane di carboxy- lic acid, 2,2,4-trinmethyl adipic acid,

2,4, 4-trimet hyhs aeiplc 3Chd ggmha‘ hSeBThd A L%;csghggggeﬁgagagmend

with mxtures © ese gfcérbox i &+8¢itas
copol yam des att aonen-n;ylwéieyednamsem MSUT(M:lenOSWépaIeM)t-mthaam nes

and/ or di car boyjxterés’ 82 Uie'lt"-o"é}?haﬁoﬁe-éiﬁmﬁhé&é%i&ﬂ@ﬂyl ﬁE%QBQQS

copol yam des pre ared u5| JéFLﬁ?rr] am nocar boxylic aci Su suych
[err]-ani nocapt PSRRI PERRANS [ ér i) ‘QH-PEGF‘X&FM%M d,

or Iarc]t ans tﬂauﬁxﬁmmiacyd:mlmem ugeﬁhaﬂﬁ r:;,-auu.moatlnyclertsI , 8, B)‘ti‘litnb&ﬁyﬁ |
anor phous, ther a are, t hos Yo} alic
aci d, hexa- ﬂgﬂggée#gm%% ¥‘§ﬁdn%tﬁsl?1%| S?ﬁ‘\ g@;ﬂ?n 2@3%%"%“% %d%

di cycl ohexyl rieisrah@mm@whwb)mpm:mna 2;144-dn§mjznqmqthy1| eychphex-
hexanet hyl enedigdi ngna20%- ndRehLes208- Qh%s@aﬁhﬂﬂlngé with! Q¥ chrboxylic

-nor bor pane; those obtai nable fromisophthali¢ aci

4,4 - dlan1nod|%9E¢%he§9?hn§?h§ﬂE gxamp ?rPXE&hFoPSé?anPdéﬁégeaGBFa|ﬁ&&re
from i soppt hal 1&1@(}itﬁhd,3&di|r@aﬂ¢hrﬂoﬁyiib aéid ) ertiptiad e/ ulwx.-bam-and

M xture of g0 Tie Beddr o B u T i netnynr ha el At < Fou 4T Re e
of {using pure ddxlpldl amdodllsppmthai)tlc resid hemi, terepbthakic pacidhl ando
e o S5 W EaRE g or g dbapoppl W clele)) RdgpRnety, "
0 359 953 1 toAMErpRaPUS, cﬂomi'éraznmeﬁjl shitadnedonky, wPi¥rondensation ofe
2,2' -di aisno i §€¥Bfal of the diamines and/or dicarboxylic acids mentioned
- above are also included. Amorphous copolyamides prepared
using w-aminocarboxylic acids, such as w—-aminocaproic acid,
w—aminoundecanoic acid or w-aminolauric acid, or lactams
thereof, are .also included. .

20 - Particularly suitable amorphous, thermoplastic poly-
amides are those obtainable from isophthalic acid, hexa-
methylenediamine and other diamines, such as 4,4'-diamino-
dicyclohexyl methane, isophoronediamine, 2,2,4- and 2,4,4-~
trimethyl hexamethylenediamine, 2,5- and/or 2,6-bis~(amino~

ot 25 methyl)-norbornane; those obtainable from isophthalic acid,
4,4'-diaminodicyclohexyl methane and w-caprolactam; those
obtainable from isophthalic acid, 3,3-dimethyl-4,4'-di-
aminodicyclohexyl methane and w-lauric lactam; and those
obtainable from terephthalic acid and the isomer mixture of

30 2,2,4- and 2,4,4-trimethyl hexamethylenediamine.

Instead of using pure 4,4'-diaminodicyclohexyl me-
thane, it is also possible to use mixtures of the position-
isomeric diaminodicyclohexyl methanes which consist of

35 70 to 99 mol-% of the 4,4'-diamino isomer,



and, -optionally, correspondingly nore highly condensed di- 5 am nes
obt ai ned by hydrogenati on of di am nodi phenyl nethane of technical quality.
Sui t abl e t hernopl astic pol yam des may al so consi st of m xtures of partially
crystalline and anor phous pol yam des, the anorphous pol yam de conponent

pq;gerably being smaller 10 than the ptially crystalline gpaspamisge
component The anor phous pol yam des and their production are al so known

fromthe pr|0r5a££ ngg8§g§ gfagﬂge L&l;éég%#mﬂrné% di e der technischen

Chem e, Vol Preferre astics b) also include
t herno- 15 p9a§9|02 mp e&rOSrtbﬁaaﬁhéﬁﬂ¥ﬁN5n93ﬂ$9mﬁ§ulf i des. They have
structural units corresponding to the follow ng gener- al formula 20 R4

R3 n 25 in which [err oferr] m e t:he sane ferent and
Fapresent [ er Pl RPFLOBRANYY | SPTHGRPURLIS i aiR Jolapian Saiansats Sy
ﬁl SO c?nsaip dimphesybbtaihed Epmarﬁgoma4 pige tgutégoidigsimmbn 0<12 1) él?gt aithianen are-
nown (see for e an -

Preferred ot h& F ?% gﬁ#i E§3§1§§ are thermopl astic polyaryl ene sul fones.
Sui t abl e pol yaryl eSuu;abﬂena;bemoplasbmmohmargtdeam}a@lsmImﬁiaat Wi ght s
1000 to. 200, S5 4EesteE ﬁ“‘%%ﬁ%ﬁ’ cryeERLtie dna ¥idiohdud B IRE 00
B 8977 ¥he amorphous Polyanide’commant, ﬁ%@ﬁ»ﬁﬁ&%é YeFhes
obt ai nahle i nthaawthapertially dcdystaIhing gbyemide scbmponentd a The

aver age wei gnPRRvEPaNE’ FESAR e,k S G oguBE S8R ofre" 180 1Gm

from the prior art (cf. for example Ullmann, Enzyklopddie

\_-
der technischen Chemie, Vol. 19, page 50).
Preferred other thermoplastics b) also include thermo-
15 plastic, linear or branched polyarylene sulfides. They
have structural units corresponding to the following gener-
al formula '
| Ry, R
20
Qs-
' Ry Ra
n
\M, 25 in which R, to R, may be the same or different and represent

C;-s alkyl, phenyl or hydrogen. The polyarylene sulfides may
also contain diphenyl units.

Polyarylene sulfides and their production are known -
(see for example US-PS 3,354,129 and EP-A 0 171 021).

30 Preferred other thermoplastics b) are thermoplastic
polyarylene sulfones. _

Suitable polyarylene sulfones have average weight
average molecular weights Mw (as measured by light scat-
tering method in CHCl;) in the range from 1,000 to 200,000

35 and preferably in the range from 20,000 to 60,000. Ex-



5 to 200, 000. These pol yaryl ene sul fones are known (of. for exanple

US- PS 3, 264,536, DE-AS 1 794 171, GB-PS 1,264,900, US-PS 3,641, 207, EP-A-0
038.028, DE-OS 3 601 419 and DE-OS 3 601 420). The pol yaryl ene sul f ones
may al so be branched in 10 known manner (of. for exanple DE-OS 2 305
413). Preferred other thernoplastics b) al® include therno- pPa3bPc953
ngthenylene oxi des, preferably poly- (2,6-dialkyl- 1,4-phenylene oxides),
havit {19 wei ght tamﬂh d @ﬂeagél mfpo!\?sg@lsnwfﬁa&gaasomt it{ﬁa(ljctlgﬁoiﬁgchfhown
scattering nethod in ch] oro ro to a
preferably frolPﬁ%?’f)O%r?% %’O‘P o‘o’%‘."‘%}%‘i%%}é’%ﬁ}@i (g Fﬁgkﬁ‘o%ﬁsﬁ’&ﬁﬁ'g}'by
oxi di zi ng condeasbi¢wlanly 2 52-this k{4 ipmxyphcnyl)propane ,t whichebavee of
copper salts ahd, [ ' C .4 OfL € I oS
2126 434 and DEFOY U5LoRE R0eea5e bTedtlar orghts i Por A RER, 3, dor
oxi des) e, itP 20 99@uiar,” poly-[ 2,6-di- ([err]-alkyll -1,

4- phenyl ene oxi deS]TheséOﬂSo]éﬁt e sifi forled Gxd MR (b£d- Foenhample
(6]
610

oxi de) . 25 %;—ér,;gt‘r LB S ahhe8 302640 B0 Hehes,

Preferr
mati c pol yet heqs@%o%eégfo .
and” EP- OS 0 135, 68B)207 hcEP+heh 038 s028,aDEFGM 3i601eAAl9s andr DEHOSNGI 691t 0
formula.l. The nt ai | I t s
OB oE . indabn “ghe KolfYiddd Shifbnds thap BTSY 1Y pranched in

bonds ant0- O EK®Wh smanperh @b afar rexample RETY 2 dPDHAR. - 35

They may be obt ai nefref@frédadihér theriopladtice ¥ tahllso i?ﬂl:hluqe thermo-
ol al es aVl

Forgul a al kel | BFEEES FALYRBSL o5ie Skifaroa s e talionaLy (3, 6-dlati-
’ 1,4-phenylene oxides), having weight average molecular
weights Mw (as measured by the light scattering method in
15 chloroform) of from 2,000 to 100,000 and preferably from

20,000 to 60,000.

They may be obtained in known manner by oxidizing
condensation of 2,6-dialkylphenols with oxygen in the
presence of copper salts and teri:iary amines as catalyst

20 (see for example.DE-OS 21 26 434 and US-~PS 3,306,875).

Suitable poly-(2,6-dialkyl~-1,4-phenylene oxides) are,
in particular, poly-[2,6-di-(C,.,—alkyl) -1, 4-phenylene
oxides], for example poly-(2,6-dimethyl-1,4-phenylene

| oxide). '
e 25 Preferred other thermoplastics b) also include aro-
matic polyether ketones (cf. for example GB-PS 1,078,234,
US-PS 4,010,147 and EP-0S 0 135 938) other than those based
on diphenols corresponding to formula I.
They contain the recurring structural element
30 -0~E-0O-E'-

in which -E'- is the residue of a bisaryl ketone having two
bonds and -0-E-O- is a diphenolate residue having two
bonds.

35 They may be obtained, for example, in accordance with



havirmg the formula hal -E -hal (hal = halogen). One suit- able dialkal
netal di phenolate is, for exanple, that of 5 '
2, 2-bi s- (4- hydroxyphenyl ) - propane, while a suitable bis- (haloaryl)-ketone
is 4,4 -di chl orobenzophenone. Preferred other thernoplastics b) also

ude therno- plastic vinyl polyners. VBeyl polyners in the 0oB5gxHs5Bf
thé& i nvention are 10 honmopol yners of vinyl conpounds, copolyners of
vinyl com pouiilipsii ol eilitasakal Hidedl mgm%fmh es'BB%Rg the
Horopol ymers and copdl yners sul t pur posSes 0 e 1 nvenfion are
those of styrcfRXMBlapidlkaki S@?FEP‘%kﬁﬁlbnlﬂﬁﬁlebiﬁeﬂha%P?FB%)rFPFeneFerr]

(c%/cl 0) alt Eyl Qfdﬁxfg ithe f@f%dmtﬁamwnﬂ ag}g@i %%é%@@éﬂPXW?ﬁeaQuﬂtW Inyl
esters, e COo O e I nNa r,om Xt ures SE VI Ny
conpounds by Kﬁg'v%nﬁk {éaﬂoﬁbﬁ RgPieorlscoE&’i/r@fag“éﬁw ﬁ“ﬁ%v@g

i ntrinsi & vi s@sd+tbis- m-lfydrm&p"hényn) -prpane,aswittbes uaecwitdlsle | bis-20

toluene in kno&w -k !;éaqﬁe vw,yl Mﬂ&%b%lnzy ?:ﬁxefn%g: exarrpl e, therno-

pl astic poly-]| acryl a exa ose of nethyl, ethyl,
propyl or butyl netBee %‘% othexy wsmypﬂfasﬁypsd@) alsn insdnder $hermo-Bot h
honopol yrer s ap‘gghggm Apinyl P MREEs Of these nethacryl ates are included.

I n addi t i on, ot her ‘; l'ﬁ\éem al I% unsat rat egl cO oI ¥ | zapl een {lgrr{ea%e
such as>for exanpl e'¥ h?ﬁ BERi 7 e (SoRE mi's;‘ A
br onpost yi@ne, homgypolhyamdérs eof [einyl atbmboandgl acepolymeirs aofyimnymc com-
Tn el | quantieEae Wi et pRitdls of vingt Wmdibad Sl SRBINRL 0,
abl\va or the purposienepolyrexs) and |@P@Hmm1¢|ﬂbﬁﬁ Korl ther puypeses nay
tai ned bYOfrE{:ﬂQdinbﬁﬁVﬂoﬁr AP e ddd S HEPrerd®, a-methyBUistyreseyi NY!
pol yners al so éé?&Lkﬁié}fie rgighégrylonltrlle C12 (cyclo)alkyl esters
’ ’ 1-12
15 of (meth)acrylic acid, C,;,, carboxylic acid wvinyl esters,
the copolymers also being obtainable from mixtures of these
vinyl compounds by known methods.

The homopolymers or copolymers should have intrinsic

viscosities of from 0.3 to 1.5 dl/g (as measured at 23°C in
20 toluene in known manner).

Suitable vinyl polymers are, for example, thermo-
'plastic poly-C; ,~alkyl methacrylates, for example those of
methyl, ethyl, propyl or butyl methacrylate, preferably
methyl or ethyl methacrylate. Both homopolymers and co-

- 25 polymers of these methacrylates are included. In addition,
other ethylenically unsaturated, copolymerizable monomers,
such as for example (meth)acrylonitrile, (a-methyl) sty-
rene, bromostyrene, vinyl acetate, C,.; alkyl acrylate,
(meth)acrylic acid, ethylene, propylene and N-vinyl pyrrol-

30 idone, may be copolymerized in small quantities.

The thermoplastic poly-C,.,~alkyl methacrylates suit-
able for the purposes of the invention are known from the
literature or may be obtained by methods known from the
literature.

35 Suitable vinyl polymers alsc include copolymers of



31 B 0 359 953 styrene or.a-nethyl styrene and
acrylonitrile optionally containing up to 40% by wei ght of esters of
acrylic or methacrylic acid, particularly methyl nethacrylate or n- butyl
acrylate. Styrene derivatives nust always be present 5 as nononers. The
steerene derivatives are present in pro- pdadXions of 100 to 10%00\358ci9§i3t ,
preferably 90 to 20% by wei ght and nore preferably 80 to 30% by wei ght and

may be obt ai nedepyenbararsln@iiadsstprdie aﬁn&aﬁb%?hoﬂgld'ﬁb' %ptﬁfd:&il'yn
bul k, solution, Suspension or, enul |on buj erablg 6% rad| cal
emul si on pol ynEPP‘Zﬁngﬂgl MRt 40 uhyal:ﬂ’%’-‘l};) b PEpSsHeESs f c2F

pol ymeri zat i ORmethhbeyalilcv&dmm IpaYtd culagl yranet ey 5 ﬁétnaéirylleseobrv lm-yl |
nmononmers in t a err
and_pref er abl y SBEVE, AEEFfEe” T RATRNE SIS BIRE 1 dids Ko Bcbling®)
to 85% bySwei ghs monopeyser - Thiel ytmem mmhanmmsenﬁwargm-

pol ynmers may bﬁo%%BﬁEerb)io%t %Bdibﬂ W %‘1§h'tn %Qiéf@r%%’l YPWoK £ Ry on

preferably in emyl sion; .m xtures }} nononer s ba)/ si mul taneousl y O
successi vel y gW&ighkophdeMore preg erabl 80gkor 30 M%ngltalaél y be
preferably, di epealineliensy asthriand aﬁ@tum,ersucﬁi aBe radikals po éﬁrz-

exanpl e pol ybu | y- tene and co ner s _of butadle up

o 350 By el oRELEBARoRBLE! shIRELGH, SVEResElod (7L et tod, sy ohas

net hacrylat e aesapdyr pyarhylicadr gialsionApo}ymerizabbensinreatén: exanpl e,

crosslinked, par- t 0 r %ﬁrn{ ar -

tICU| arly [erlro] al k?ﬁilgg%g'lea es%t % na ysdl]%fa xturiﬁoﬁp t £§JS°
g}a‘t of ot hePfukbet GP&VdeﬁBﬁbﬁEPQ vinyh menomers ax ypiguresof inyl

cryl ate, m%bﬁiéh:%nq,n thea reé@wuloﬁt hﬁbbeeer Ya9ing' ldmssarﬁieﬁﬁeﬁi
I east one pol yf nct i ong croisél nki

f
di vi nyl benzene?® &F 50I Ig{'éggrﬁ r&@f‘% as O%%ﬁéggﬁ?’é‘ a%’f%ft
triallyl 18st er poliyimers gendralilyl lepntadned, tal 185% ézyt ere;tgift 3Hnd prefer+ c

acid and met haggyli §92ghdgod bl wed gHtS HUH .2t §he graft polymers may be
prepared by standard methods in solution, bulk or emulsion,
preferably in emulsion; mixtures of vinyl monomers may be
- simultaneously or successively graft-polymerized.
20 Suitable rubbers are, preferably, diene rubbers and
acrylate rubbers.

Diene rubbers are, for example, polybutadiene, poly-
isoprene and copolymers of butadiene with up to 35% by
weight comonomers, such as styrene, acrylonitrile, methyl

\, 25  methacrylate and C,s alkyl acrylates.

Acrylate rubbers are, for example, crosslinked, par-
ticulate emulsion polymers of ¢, alkyl acrylates, par-
ticularly C, alkyl acrylates, optionally in admixture with
up to 15% by weight of other unsaturated monomers, such as

30 styrene, methyl methacrylate, butadiene, vinyl methyl
ether, acrylonitrile, and of at least one polyfunctional
crosslinking agent, such as for example divinylbenzene,
glycol-bis-acrylates, bis-acrylamides, phosphoric acid
triallyl ester, citric acid triallyl ester, allyl esters of

35 acrylic acid and methacrylic acid, triallyl isocyanurate,



32 0 359 953 the acrylate rubbers containing up to 4% by
wei ght of the crosslinking conononers. M xtures of diene rubbers with

acryl ate rubbers and al so rubbers having a core-shell structure are also
suit- 5 able for the production of the graft polyners. For graft
pobymeri zation, the rubbers nust be preseﬁg in the formof dis®rép@ 953

p icles, for exanple in the formof a |atex. These particles generally
havebﬂean gi angi &’ 8cBY1atoMrdbbers t corfdinivy U to 4% byTweightf bfptheners
may be produced b nown net hod for exanple by radical enulsion graft

pol yner i zatiorf”'c')?g?#@%}ﬂ?/lc ?fi%?é% n the presence of rubber |atices at
tenper- atures of fMiwt8@0esoofedipnesimipbgasewiddt aceylate | xubberssadf as

per oxodi sul falgy o1 rila¥s! AbbifgOaScote-shell stHItaFENageablaBoyTR-S
produced by radical graft polynerization onto particulate, highly
crosslinkadd ruajpbesferi the Brodugtion of |the 9%%@1%% gel contents

;)f ggge than 80% bypwggfggargbmi_lﬁﬁi@,elﬂie%rmwlad st beobrmmtSt : 0I
o] nm are preferred. . echni.c 0 ars ri arly
suitable. M xt eghﬁf VT"ﬂy‘Pfh%‘b%ﬁﬁr&?Qa‘r?;eoéﬁ %"%uégc%{%eyr%g‘r Ks?ﬁ‘vﬁ tf?#é‘r af t
_polyners are abfoaslatekle.Thesé¢ qartickes ganenatdy dhave negn diametedisude
"t her no- _pl ast igfp?ﬁmr ibhﬂﬁeﬁo Jb§8en@l € reaction products of di- 25
' ete

‘i socyanat es, coOnp |y or gr edom nantly aliphatic ol %%;] and/ or pol yesters
“and/or el@ers and ofheograftePORYMArscRA¥NRBENErRPuRLS. &nowm, tic .

- polyurethanes g5 sibappoihylrdadidalcamnuisdohaypattep &61 24t D61 aes Hhiey
characteristics, 30 The .t her nopl astic polgur% es_ar la__r}e or
may, be obt ai neﬁlﬁylkﬂﬁmmﬁﬁ?h’d&lséﬁprelsﬁpchﬁﬁppé 03 a%’,“ieﬁ,z%ll; H
Sautders and Ka€urEsi oh frololsputet sotes usGngnwstter-soluble initiators,
such as peroxodisulfate, or redox initiators.
15 Emulsion graft polymers produced by radical graft
polymerization onto particulate, highly crosslinked rubbers
(diene or alkyl acrylate rubbers) having gel contents of
more than 80% by weight and mean particle diameters (ds) of
from 80 to 800 nm are preferred. _
20 Technical ABS polymers are particularly suitable.
Mixtures of vinyl homopolymers and/or vinyl copolymers
with graft polymers are also suitable.
Preferred other thermoplastics b) also include thermo-
plastic polyurethanes. These are reaction products of di-
W, 25 . isocyanates, completely or predominantly aliphatic oligo-
and/or polyesters and/or ethers and one or more chain-
extending agents. These thermoplastic polyurethanes are
substantially linear and have thermoplastic processing
characteristics. _
30 The thermoplastic polyurethanes are known or may be
obtained by known methods (.cf . for example US-PS 3,214,411;
J.H. Saunders and K.C. Frisch, "Polyurethanes, Chemistry
and Technology", Vol. II, pages 299 to 451, Interscience
Publishers, New York, 1964; and Mobay Chemical Corporation
35 “"A Processing Handbook for Texin Urethane Elastoplastic



and Technol ogy", Vol. 11, pages 299 to 451, Interscience Publishers, New
York, 1964; and Mobay Chem cal Corporation 35 "A Processi ng Handbook for
Texin Urethane El astopl astic 33 0 359 953 Materials",
Pittsburgh, ..PA). Starting materials for the production of the oligo- esters
and polyesters are, for exanple, adipic a88d, suc- cinic acid,0s25%c9%3
@d, suberic acid, oxalic acid, nmethyl 5 adipic acid, glutaric acid,

prmelic acid, Mgé:%! [ bg:}%ﬁﬁ‘bh : C d, terephthalic acid and

i sophthal ic aci t}gﬁ‘ﬁ gacll 'S prefgfﬁlr)ed Swtableg cols for t

production of the &tagddngmatarials kax cthe  prodpgt 8% &he ?"éﬂ"

9|2yg0| é 22 @ygze&% andl, ;ﬁ:xyéﬂt;él xgwengd,ycmir ebt&mp‘l&l A, a’&hpid Beid; 1svdc-:

- an i.0 anedi g ssh c

et hyl ene gl yccﬂ rﬁ'ﬁ:daf 'dfsﬁg?ﬁﬁ: Brdpyi é{%’ yco Q) )é&ég%xgg&a dﬁe

quantiti &, i .adipig tac:ldrmlglw:auﬁct rRdhdgr |p1mli¢ gheida| cﬁﬁ%l%lcféﬁld,

exanple trinme | y be
M’%]ﬁhe ycoI = ﬁéFhe al:.cc‘i%‘ih a'ﬁ?xziﬁﬁ 'tﬁal@.fcc aci®

used toget her "W resul ting hydroxyl" oligoesters or
pol yesters have a Mlétlﬁ acikiighpreferredaast 600, a hydroxyl val ue of

from about 25 to 19 abIy ?fIWEYfBi-Oﬂhéllimﬁdd&m HE0thaloligeasters
val ue of from about

and wat er nt en fro 1
0.2% G goestand %ﬂ?(y ?Ffstaé?es' %°§'oeixﬁ‘@? §e 8%?‘3@5%8?. rT‘E"gggp(‘jl yl’n%r gl
| act oneg,0 suchL ,aﬁ-pimpﬂmlﬁxdo]godmtamie&at,dne ol ,Bol,ycdphol,acleie, aadd
al i phatic pon 0 S, 5 . %gﬂg I dgelL
car bonate or 'y‘ﬁe‘??;‘%lg lgeé’? car :(L)sﬁa artéfgﬁlgf?iagﬁft&géf eBQ
ol i goest er V\hleiﬂllrWQQIM eﬂi‘ldst%rzt'ldﬁ@%é{ pPxPPYydeneng Nﬁ@ﬂmpF&s?@c
pol'yir et hanes ¢ s fsepadmeh 1 'quarditlies,2G.¢.a0% 2oghymeh-g9nbdi RiriBydribeast

or higher alcohols, for example trimethylol propane, gly-

15 cerol, hexanetriol etc., may be used together with the
glycols.

The resulting hydroxyl oligoesters or polyestérs have
a molecular weight of at least 600, a hydroxyl value of
from about 25 to 190 and preferably from about 40 to 150,

20 an acid value of from about 0.5 to 2 and a water content of
from about 0.01 to 0.2%. |

Oligoesters and polyesters also :|.nclude ollgomerlc or
polymeric lactones, such as for example oligocaprolactone
or polycaprolactone, and aliphatic polycarbonates, such as

25 for example polybutane-1,4-diol carbonate or polyhexane-
1,6-diol carbonate.

A particularly suitable oligoester which may be used
as starting material for the thermoplastic polyurethanes is
prepared from adipic acid and a glycol containing at least

30 one primary hydroxyl group. The condensation is terminated
when an acid value of 10 and preferably of about 0.5 to 2
is reached. The water formed during the reaction is thus
separated off simultaneously or afterwards, so that the
final water content is between about 0.01 and 0.05% and

35 preferably between 0.01 and 0.02.



30 ‘one primary hydroxyl group.- The cohdensation is term nated when an
acid value of 10 and preferably of about 0.5 to 2 is reached. The water
forned during the reaction is thus-“separated of f sinultaieously or

after ds, so that the final water content |s betmeen about 0.01 3ng g.gggﬁ
and 35 preferably between 0.01 and 0.02. 3%34 8°3
953 digoethers and polyethers for the production of the thernoplastic

pol yur et hanes are, for eXxigpéthetrsoand bpekyetirerstforetig| prnedgchion, of the

propyl ene glycol ek %%3@@18' éﬁ&téréthanes ar%? i‘gf e&ﬁé@gf&\é Ehﬁgebﬁased

regarded as pol yet d as such

pol yet hers shoul d MVémmwmﬂh gnrgpmmumlcoawem@eethylene
determ ned via the gjb %@l ue of the products) of from600 to 2,000 and

preferably 10 f?om 1,000 to, 2,000. 4,4 - D| hen% rr&t hane d| I@?C anate is
preferably us®d as the EPQXﬂFEtﬂ?‘Fs%m poFegREIsd AR RIHE Y
urethanes. It shoubd geegaag kash.t han 5% 2, 4' - di phenyl nmet hane

diisocyanate and |ess t n 2% of t di mer. of .di- h I a

di i socyanate. In additf iﬂ;g%ecﬁr}tﬁ’ﬁ/ 5x-p°p}rye%t§¥ﬁf sﬁeﬁf& hl'g%}g %%erﬁge
the range from abomblécﬁmart velgRts Mihe(mumsbyt pmqm&temlm&rijas the OH
aqueous et hanol soPabroar ehe BoRibe) (e LR oty PRYH Grid gadeerably
hydrol ysi s wt@h vva§§PmaAd°Ppt EQt 2oP0Bf the extract with standard silver

nitrate sol ution |n Ordﬂr4t'°DQEhé ltﬁétﬁmﬂis'ﬁd e q.@ PricFRriad used
present therein. al'so ossbﬁe to us ot her || ocx tes for t

product ion of the Pﬁe Prﬁp?ﬁg uetion (qf Pﬁllé("
t he dii socyanat es atethhykesne, ¥ f‘s&ioulfmecorwakn pyégslethmt BRezg 4 '~diphenyl

cycl o-1, 3-pentyl eneétﬁgcl Od%.:.socg' Xage and less than 2% of the dimer of di-
15 phenyl methane diisocyanate. In addition, the acidity, ex-
pressed as HCl, should be in the range from about 0.005 to
0.2%. The adidity_expressed as % HC1l is determined by ex-
traction of the chloride from the isocyanate in hdt-,
aqueous methanol solution or by liberation of the chloride
20 during hydrolysis with water and titration of the extract
with standard silver nitrate solution in. order to obtain

the concentration of chloride ions present therein.
It is also possible to use other diisocyanates for the
production of the thermoplastic polyurethanes, including
. 25 for example the diisocyanates of ethylene, ethylidene, pro-
pylene, butylene, cyclo—1,3-pentylene, cyclo-1,4-hexylene,
cyclo-1,2-hexylene, 2,4-tolylene, 2,6-tolylene, p-phenyl-
ene, n~-phenylene, xylene, 1,4-naphthylene, 1,5-naphthylene,
4,4'~-diphenylene; 2,2-diphenylpropane-4,4'!'-diisocyanate,
30 azobenzene-4,4'-diisocyanate, diphenylsulfone-4,4'~diiso~-
cyanate, dichlorohexane methylene diisocyanate, penta-
'methyléne diisocyanate, hexamethylene diisocyanate, 1-chlo-
robenzene—-2, 4~diisocyanate, furfuryl diisocyanate, dicyclo-
hexyl methane diisocyanate, isophorone diisocyanate,
35 diphenyl ethane diisocyanate and bié—( isocyanatophenyl) -



cyclo-1, 2-hexylene, 2,4-tolylene, 2, 6-tolyl ene, p-phenyl- ene,
n-phenyl ene, xylene, 1,4-naphthylene, 1,5-naphthylene, 4,4'-diphenylene;
2, 2-di phenyl propane- 4, 4' - di i socyanate, 30 azobenzene-4,4' -diisocyanate,
di phenyl sul fone-4, 4" -diiso- cyanate, dichlorohexane nethylene
socyanate, penta- nethyl ene diisocyanags, hexanet hyl ene di ipsgggansghe
hl o- robenzene-2, 4-diisocyanate, furfuryl diisocyanate, dicyclo- hexyl

nmet hane dii socyanate SQ horone |soc na £, 35 di phenyl et hane
di i socyanat e ﬁﬁéeﬁﬁs°tl§ Bfo F9ty b i61, ete. ' PIEV 0 359 953

et hers of ethylenesgiyable thameéumbnd&hg a@gnuﬂﬂ&rehargaBXCed¢ﬁwm%©ents

are organic difunc a el t
Socyanat cs, FOPREka Bty PEMELENN " pBdRe Shydtodb | PORRLLER) Lol O
aci ds, dlan1nesoandnathamommﬂrﬁﬁﬁ@ﬂkﬁmﬂ%@ls EkXﬁEP&KCBFbgﬁiﬁlc acids,

;Png[exge“d'agﬁaﬂﬁak§1§&eac&a§ e&iﬁﬂhﬁesehhh|%&Ranblﬁﬂihé&eaﬁﬂﬁwhuﬁﬁ|ene

, buta t di ql , di ol
gl ycol , 1, 4n§?¥éﬁ9lleﬁe9§| ey ¢ IQ P&%ﬁl’r{l‘ﬁe IO@FH@ lyl'l‘%% %%col}%r%al'g[\e
[ gr r]- hydr OXYQ’thyh.eﬁbbebrdﬁdy&ehbyéwwydm@manmtml Areidiall,,
o Ghylene. - bubBEeRBEat e a Vil i S Tplion hIREI YA,
agd ﬁrlylgnedaaprhenyﬂeneﬁbisdﬁebyﬂubuxgthnit¢@hﬁ¥.|kﬁiﬁﬂhﬂﬂ¥&ﬂﬂ§ﬂh&§"3 3
-di chl or,obenz d
am nopr F Egdﬁ F&g§a§1d§ Iﬂi%gggﬁo am ne, - no cI h alco-
hol and p am poedin)l, adipis acq:ﬁe ‘i"f‘tﬂl reXYCRPEPic 3 ’é?‘f ef%"cﬂ]yester

to bifuncti On@ltnw@n@d%mmrprspymﬁéﬁ Hm@ﬁé,oneiaﬁetnyleﬁe aytlo-
pré¥erably in the range

chai n- ext endi B§ Lﬁnﬂeagsgt%gbq @nt%oxaigléggﬁaunc aﬁgﬁ{ﬂ%lrgnal
than trifunc- d‘a.loymjohé:qlrmethmel; rigsoplhexonedi aginel, 3]11‘h'rrtdi¢lbbomb@pz't 0

15 idine, 3,3'~dinitrobenzidine, ethanolamlne, aminopropyl al-
cohol, 2,2-dimethyl propanolamine, 3-aminocyclohexyl alco-
hol and p-aminobenzyl alcohol. The molar ratio of oligo-
ester or polyester to bifunctional chain extender is in the
range from 1:1 to 1:50 and preferably in the range from 1:2

20  to 1:30. -

In addition to difunctional chain-extending agents, it
is also possible to use trifunctional or more than trifunc-
tional chain-extending agents in small quantities of up to
about 5 mol-%, based on mols of difunctional chain-extend-

ot 25 ing agents used.

Examples of trifunctional or more than trifunctional
chain-extending agents are glycerol, trimethylol propane,
hexanetriol, pentaerythritol and triethanolamine.

Monofunctional components, for example butanol, wmay

30 also be used for the production of the thermoplastic poly-
urethanes.

The diisocyanates, oligoesters, polyesters, poly-
ethers, chain-extending agents and monofunctional compon-
ents mentioned as structural units for the thermoplastic

35 polyurethanes are either known from the literature or may



about 5 nol-% based on nols of difunctional chain-extend- 25 I ng agents
used. Exanples of trifunctional or nore than trifunctional chain-extending
agents are glycerol, trinmethylol propane, hexanetriol, pentaerythritol and
tri et hanol am ne. Mnofunctional conponents, for exanple butanol, nmay 30

al 60) be used for the production of the thg nopl asti c poly- ureét?é?sgsirhe
di"Socyanat es, oligoesters, polyesters, poly- ethers, chain-extendl ng
agent s -and nonofunctional conpon- ents nentioned as_structural units for
the thernopl abgi eb¥ained, by fethrdsekngwa EremcEh@ndbikerabirehne |iterature

or nay 36 The known (Frd&ﬁﬁﬁ&wohe e aipeaJuktihdedsnkpovse f rom
the literature.__The knogn \%2)0 ucti o of th% Eg%uret anes nmay be carried
out, for exanTPETIEL PRYROT EXAMRIRRE LPILOBPF goesters 'or pol yesters,

the or- 5 gani c Fevri soampia e sthe dol higoesterns eatcpoilyesierst, s the/ dae-
| ndi vi dugl I'y g%i‘i?:d’di&r AHted Ard Ltﬂ-{H’eé fH—%)R:ferIdri‘i‘ffB %ﬂt{’%{f p&rl
and t hen m xed. The ol 1 goesters or polyesters are prefer y Tir
i ndi vi dual | y Hegdyddualdy heatedy ipreferabiy ntexackempgragures afndfxom
resul ting 1]9 ”O?tthgtsl ?%?"cﬁ't ﬁ,ﬁ‘megﬁéﬁfg‘?ﬁ‘@?'i so-pugng,th_g)?'ggq;egsa;éf ng
mechan cal st PAIYERHEEEh Ane0 BRREE Y e Vi SiaHp Ly hetknd. Bign | ¢
the vis: cosi mixeid ténbthyi ther echshimdektemiinigirajents sanfdodhgli résyliing
(0. 001 29 0. oiiine ined iTH R Wrdndea” 1s300RRReR, 7\ 2" Ty be”
added to reduce th&hecagtavhing comppnents ntexatbet Iproductiom ofl othey,
suitabl e cat- g%héﬁr%th%lifé& Iy Pe wixddl By! ARyl Rebhah YAl SeSrrepturiad 20
in %8 PS 2,729,618, nay be uséd. , . . ) ) .
provides for intensive mixing in a short time. If the vis-
cosity of the mixture should prematurely rise too quickly
15 during stirring, either the femperature may be lowered or
a small quantity (0.001 to 0.05% by weight, based on ester)
citric acid or the like may be added to reduce the reaction
velocity. To increase the reaction velocity, suitable cat-
. alyéts, such as for example the tertiary amines mentioned
20 in US-PS 2,729,618, may be used.

Preferred other thermoplastics are also so-called "LC"
polymers. LC polymers are polymers capable of forming
liquid crystalline melts. Polymers of this type, which are
also termed "thermotropic", are sufficiently well-known

Kag 25 (see for example EP-PS 0 131 846, EP-0S 0 132 637 and EP-
OS 0 134 959). More literature is cited in these litera-
ture references which also describe determination of the
liquid crystalline state of polymer melts.

Examples of IC polymers are aromatic polyesters based

30 on optionally substituted p-hydroxybenzoic acid, optionally
substituted iso- and/or terephthalic acids, 2,7-dihydroxy-
naphthalene and other diphenols (EP-0S 0 131 846), aromatic
polyesters based on optionally substituted p-hydroxybenzoic
acid, diphenols, carbonic acid and, optionally, aromatic

35 dicarboxylic acids (EP~0S 0 132 637) and aromatic poly-



Pref.erred other thernoplastics are al soso-called "LC" pol yners. LC

pol yners are polyners capable of formng liquid crystalline nelts. Polyners

of this type, which are also terned "thernotropic", are sufficiently

wel | - known 25 (see for exanple EP-PS 0 131 846, EP-OS 0 132 637 and EP-

G6\0 134 959). More literature is cited iy,these litera- ture ¢ efgy Yyes
‘ch al so describe determnation of the Tiquid crystalline state of

polymer nelts. Exanples of LC polyners are aromatic polréesters hased 30
on optional | yestezs thaged poRy FREIRILY csubshityped, Rri¥Arqipdienifisy
~iso- and/or tgeaaht hglékrlesbds-hydrosybenkieiy - aedd)t hikephthalliot arid,

Substituted pPISEPERIERoRa AT ARERERIR ch oo BURr cxdaHaRenaly 3 ) -

optionally, aamdgiorc 854 !-dihydrdipdiphenyl dethEr- Gvdyd323637)» anti/or
aromati c _pol y- _3é : s 329 R83~8She b .on optionally
substi tulsed p-4l‘i§}c]r oﬁéy grri'?c:)cyglggle&yl?,_sg%?%ég_ ﬁggxggoéyggﬁzg?ggaci d,

i sophthalic acid, e obGi Podymerns have anpexeistence;; kepgthyatpHees®
3,4'- and/ or 4ehpediatideotdirRbanye ebhesoand), o?rafétabaydfeamst to

4, 4" - di hydr oxydi phenyl _sul fi de (EP- 0 134 9 The LG polynmers have a

persi stence | I? a%/n‘i Jure ex o%r‘?l}‘oér?1§°t gg%gb A,ﬁlﬁ e?%]f"%bgy

}‘ romt ﬁS ]E 0 BOQ;lehwclemm pred gpalymerf atmerdbnt beﬂl_ﬁé:a\tufbeclpm;;ad:tserims;e
eng a pql.ymer 0Q [ ar

ent angl afent " S1ie) dystiads SRCHEERE of I MAEHEES dinin i MElqEE

condi ti ons (cfsolulriarxanptierP.thetd ocpndipionsi p(eg- off9w| eFaAmPERerP<fry,

Cognel I Univ. PG, B p1eW S8BT kpoRAskhalchdfiit sy St eBrhendt hunivhe

persi st ence | engt ma be determ ned by “vari ous H.ﬁt hods,in iS di I,ﬂ;le
sol utions, foPRe&fpIIEhACa, diew Yoxk)epnfghatd Kubhnyssikep LRpPLh- e
measur ement s. i stdtidenllehgiihe payabeodetelrtipedsbyt vartohsmyebhods #hso

be det erlrg ned (i)i}/lur:‘?éj tsro(?l.rﬁtsl%w%xlsl, for example by light scattering and X-ray
small angle measurements. After suitable preparation ' the
persistence lengi:h may also be determined by neutron small
angle scattering in the solid. Other theoretical and
experimental methods are described, for example, in J.H.
20 Wendorff in "Liquid Crystalline Order in i?olymers", e.g. A.
Blumstein, Academic Press 1978, pages 16 et seq, and in the
references cited in S.M. Aharoni, Macromolecules 19,

(1986), pages 429 et seq.
Preferred other thermoplastics are also aromatic

o 25 polyester carbonates.

According to the invention, aromatic polyesters and
polyester carbonates suitable as the thermoplastic b) are
synthesized from at least one aromatic bisphenol, for
example corresponding to formula (VII), at least one

30 aromatic dicarboxylic acid and, optionally, carbonic acid.
Suitable aromatic dicarboxylic acids are, for example,
orthophthalic acid, terephthalic acid, isophthalic acid,
tert. butyl isophthalic acid, 3,3'-diphenyl dicarboxylic
acid, 4,4'-diphenyl dicarboxylic acid, 4,4'-benzophenone

35 dicarboxylic acid, 3,4'-benzophenone dicarboxylic acid,



angl e scattering in the solid. Q..her theoretical and experinental mnethods
are described, for exanple, in J.H 20 Wendorff in "Liquid Crystalline
Order in Polymers”, e.g. A Blunstein, Acadenm c Press 1978, pages 16 et
seg, and in the references cited in S.M Aharoni, Mcronol ecules 19,
(1986), pages 429 et seq. Preferred other_ghernoplastics are q; r tic
pol yester carbonates. According to the invent | on, aronmatl c polyesters
and pol yester carbonates suitable as the thernoplastic b) are nt hesi zed
fromat | east4pfé-diphenyd bietdiesnol dicaybexykift e @Giﬂespohd’r'rfgi/%@¢r!¥]rrul a

(V1), at | eagh) 88Res0 aicAkidRi1: 0l aBiloxy!3 p-asisl ml%aﬂmm?éﬁm-

carbonic acid ultab aronmat 1 ¢ di carboxylic aC|ds al f rrg a
ort hopht hal i cPE@PBnetveFE’BWFﬁHW-C:*aEPGnYH}BﬂﬂPﬁ afi 2’ a@%ﬂaﬂé’eﬂ’ 15ut§id-

Id _sophL hal : c acid, @£3tnd abeﬁhtldlﬁﬁémkyl‘a@%&dsﬂ,l Atevéplieiylic acid

I car OX i c aci enon carnox | |

3, 4' - ben opheﬁBﬁ o &EPBg&&PﬁgcaéF& aresgarhc“ iy Srg%egrﬁd%g 953

4, 4' -di phenyl et heArdm&nboMlyes‘nam andl' pdlyesher carbonates mayorglic

acid, 2, 2 bl m&?ﬁk)s n the literat for the
trinmethyl - Jﬁeﬁ(i]ﬁ ane-4, 5" - |car%ﬁxy |?r§g d. e J'eezétar gg%etl cor
di car boxyl | c ﬁé‘Pé&lCtﬂ-@F’epﬁfhé?q]deﬁ%% an arﬂﬂld’feﬁ hEpxPrnakesy for

|oar1‘éI I Cujd aL ly @l g @Ebe /ifﬁwéf ssresoﬁam Sow]gh.rp(limﬁtsqglied&mbsomesonay be
produced by net ho nown erature for the.pro

pol yest &Ps anH’Yp&e;@sf'EPnéﬁs%ﬁ §ajtF8P Qfgﬁﬁﬁﬁeﬁyaﬁggégsgé g P%%s%ut
in hOfTDgGﬂGOUint@Jrlfblchal hfrocess. rreMblttr dnrstentdrickicatiiqn oprecessesd by
the two-phase il erhf aa#fé@fa%f | dyd! LEiidI AL Q0 progesscarand,

i nSparticul ar 27 nt'er aC|a 0

ase | cess are pre era y used.
transesterlflmtef&rahdabcs@;%%s (the acetate

Melt transesterification processes (the acetate

15 process and the phenyl ester process) are described, for

example, in US-PSS 3,494,885, 4,386,186, 4,661,580,

4,680,371, and 4,680,372; in EP-A-26 120, 26 121, 26 684,

28 030, 39 845, 91 602, 97 970, 79 075, 146 887, 156 103,

234 913, 234 919 and 240 301 and in DE-ASS 1 495 626 and 2

20 232 977. The two-phase interfacial process is described,

for example, in EP-A-68 014, 88 322, 134 898, 151 750, 182

189, 219 708 and 272 426, in DE-0SS 2 940 024, 3 007 934

and 3 440 020 and in Polymer Reveiws, Volume 10, Condensa-

tion Polymers by Interfacial and Solution Methods, Paul W.

' 25 Morgan, Interscience Publishers _New York, 1965, Chapter
VIII, page 325, Polyesters.

In the acetate process, generally bisphenol diacetate
and, in the phenyl ester process, dgenerally bisphenol, an
aromatic dicarboxylic acid or diphenyl ester of the aromat-

30 ic dicarboxyiic acid and, optionally, diphenyl carbonate
are generally reacted with elimination of phenol and,
optionally, CO, to form the polyester or polyester car-
bonate. In the two-phase interfacial process, alkali metal
bisphenolate, an aromatic dicarboxylic acid dichloride and,

35 optionally, phosgene are used as starting materials for the



15 .process and the phenyl ester process) are:described, for exanple, in
US- PSS 3,494,885, 4,386,186, 4,661,580, 4,680,371, and 4, 680,372; in

EP- A-26 120, 26 .121, 26 684, 28 030, 39 845, 91 602, 97 970, 79 075, 146
887, 156 103, 234 913, 234 919 and 240 301 and in DE-ASS 1 495 626 and 2 20
2 977. The two-phase interfacial process is described, for §§§pbg

EP-A- 68 014, 88 322, 134 898, 151 750, 1 189, 219 708 and 292

DE- 0SS 2 940 024, 3 007 934 and 3 440 020 and in Pol ymer Reveiws, Vol une
10, Condensa-ptoduc®bdnnef spblyéesters ant golyestss carbengtesods Impghisy 25
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Pol yest ers. e acetate process,_ generally bi sphenol diace a,te

the phenyl estarbepatessisjdrapayed bP’&ﬁHenSPm%W%‘Porfhf i @katdy &?%aflc

aci d Orl fll pheeu%oﬁiaer O%nteenéf tthe?(ba}]it Iﬂbﬂemglmnwﬁsblmai jandhe f
optionally, rbonat e_ar enera eacted.w |

phenol a?fd, 8\“ é?l?ﬁ F&r?’}“‘i"& %Bg 335§F§egf’5?egr %olt?/les &?&:as%éro
bonate. In theafhonaheseforMeﬁfﬁsl @lrepenttesm abkutionetizi bthepmgsnic, an
~aromatic di caﬁﬁgéx_l %ﬁdai*sdigbig{:ﬁ&'gﬁeg%FIOQS optional | y, phosgene are

used as starttng nma % 953
production of pol yBregezred mlastamarscabBbnHass. c?‘ﬁp?ﬂ?%tc&?de oL; ithe

reactian, the i?ehiiee!i% oF ‘the RAktages a@&bbaaatgetbs thiec inivashbiidrh are
formation of aI kali_netal. chloride.

di ssol v&8 in the B°1W5ﬁ%68§s&ﬂ%?%ﬁ£€% 'pBF%%@iilf‘%f %ﬁﬁgeagﬁé haii g
pol yester car anat et&wn@l-bm:anlieaenblbcks copbllynmers whichr gay delipar- and
o et SR R R A SRl O Bndi pfod e
pol yur et hanesun:tm,l dchedlaihhﬁe:'s memmamg ployeqforethe gyaft polymers,
styrene- but adige gha¢ek polRRkerEEthciBbte8RYpPéviding they are elastic,
15 and elastic polycarbonate-polyether block copolymers.
These elastomers are known.
The films or composite films may be flat, hollow,
spherical, tubular and hollow-fiber-like. Films such as
-these are obtainable in known manner by thermoforming,
20 blowing, etc.

The films according to the invention, particularly the
composite films, are used for example for boil-proof and
oven-proof, leak-proof packs and for microwave-proof packs,
depending on which component b) is used for the composite
film according to the invention.

The composite films according to the invention may be
produced by co-extrusion of the thermoplastics with the
polycarbonates according to the invention in a single
operatlon.

30 The films of the polycarbonates accordlng to the
invention and the composite films according to the inven-
tion based on these films of the polycarbonates according
to the invention may be used as homogeneous membranes,
composition membranes or asymmetrical membranes.

35 In the following Examples, the relative viscosity was



tially- hydrogenated (for exanple Kraton-:[err, a Shell prod- uct), the
rubbers nentioned above for the graft polyners, the graft polyners

t hensel ves, providing they are elastic, 15  and elastic
pol-ycar bonat e- pol yet her bl ock copol yners. These el astoners are known. The

films or conposite filnms may be flat, hol|ow, spherical, tubular
I@Iow—fi ber-1ike. Films such as these 4%e obtainable in kn&ﬁs??g%‘?@r by

t her nof or mi ng, 20 bl owi ng, etc. The filnms according to the invention,
particul arly measuregoent 0.5% by, weightsehliutrioneaqfl dhepdigidanhangteand
oven-proof, |gak-gr@pf, packs and for m crowave-proof packs, depending on
whi ch conponen E?zl ¢‘used for the conposite 25 filmaccordi ng to, the
i nvention. The conPb6i t#1ass nkenpebREVEg Mas Heeasnxeed | bY fLiRrentficed

by co-extrusi geafthihbe chherinptagt (pscyith the pol ycarbonates according to
the invention in a single operation. 30 The filnms of the

pol ycar b8nat es accor di ng to the invention and the conposite filns according
to the inven- examplea®asd on these filnms of the polycarbonates according to

t he invention may sed ,as.h epnao , L ﬁ% es
or asymetri cal rrelr%g'r'gngs.(%% ng 8f ﬁeﬁgﬁ%ﬁﬁgﬁﬁgﬁgﬁ%lg‘g, t H
relative vi scddi-) ,33-6 94((0.6 mol) KOH and 5P Ipwaker Ak AFolved 59
by wei ght sol yhiqRs <tirritigP Ay & Beate ddis [findsphdie 9! I Ssd RpEsmtoif €

was neasured by differential ,scannin cafggr' nmetr i\DSC&. ) ample.B.1 31.0
g (0.1 i®) ontlﬁé & aBc3PQi 1Y ©B Jélﬁﬁ?ex'(‘ 953‘,‘*3?3?566‘%0?%‘?7%1)
KOH and 560 g 1satgety §0e2tmskplplsskgene were introduced into the thoroug-
N . hly stirred solution at pH 13 to 14 and at 21 to 25°C. 0.1
ml ethyl pyridine is then added, followed by stirring for
45 minutes. The bisphenolate-free aqueous phase is sepa-
15 rated off, the organic phase is washed with water until
neutral after acidification with phosphoric acid and is
freed from the solvent. The polycarbonate had a relative
solution viscosity of 1.259.
The glass temperature of the polymer was found to be
20 233°C (DSC). '

Example B.2

68.4 g (0.3 mol) bisphenol A (2,2-bis-(4-hydroxy-
phenyl)~propane, 217.0 g (0.7 mol) diphenol according to
S . 25 Example (A.l1), 336.6 g (6 mol) KOH and 2700 g water are
dissolved with stirring in an inert gas atmosphere. A
solution of 1.88 g phenol in 2500 ml methylene chloride is
then added. 198 g (2 mol) phosgene were introduced into
the thoroughly stirred solution at pH 13 to 14 and at 21 to
30 25°C. 1 ml ethYl piperidine is then added, followed by
stirring for 45 minutes. The bisphenolate-free aqueous
phase is separated off, the organic phase is washed with
water until neutral after acidification with phosphoric
acid and is freed from the solvent. The polycarbonate had

35 a relative viscosity of 1.336.



while-stirring in an inert gas atnosphere. A solution of 10 0.188 g
phenol in 560 m nmethylene chloride is then added. 19.8 g (0.2 nol)
phosgene were introduced into the thoroug- hly stirred solution at pH 13 to
14 and at 21 to [err]. 0.1 m ethyl pyridine is then added, followed by
mrri ng for 45 m nutes. The bi sphenol ate;free aqueous phase i(f 3'%)655315
ed off, the organic phase is washed mﬁ% wat-er until neutral after
acidification with phosphoric acid and is freed fromthe solvent. The
pol ycar bonat e had ThecpapBse teBPEEALHTE fodhey RAlyper yastfound, o be
tenperature obibhe gokeyer was found to be 20  [err] (DSC). Exanple B.2
68.4 g (0.3 nol) bisphenol A (2,2-bis-(4-hydroxy- phenyl)-propane, 217.0 g
(0.7 nol) diphenol according to 25 Exanmple (A 1), 336.6 g (6 nol) KCH
and 2700 g waEgample Bi.3solved with stirring in an inert gas atnosphere.
A solutian of 1.88,9 | Qe 2 e | [ nfggj .
198 ¢ (ng)l) phoséer#e}'%%ein rgggcgd ({BEESQX% : tlﬁ%%@&% y ét }a?lrae soﬁtion
at pH 13 to 140afAdmel)21of ctls® diphenel . according: k@ EXagpledi (fe 1) ¥a@n
added, fol | ovgdaRtedl bl IR0 Ei@mpia B.3UESS form! kleDpoRyeabahatbLee aqueous
phase is separated off, the organlcdgh se |§é@?shed Yﬁ%h matgr un%#l £
neutral after aci difecRPL¥FARPPRAER ?)‘ﬁcﬁ' T LAy S R PE PP EYSFPB MY h®
sol vent: The pQql3gsar bonate had 35 a relative viscosity of 1.336. 41
0 359 933 The gl asg,tle rat f (H50) .
Banpl 018 35 ° e Y Wehedrdrifd o) Ve WELMML S, Rouid tho B8
(0.5 nol) of tUeE°@ WS®)I. according to Exanple (A 1) was reacted as in
Exezple B.2 to formthe pol ycarbonate.

Example B.4
A mixture of 159.6 g (0.7 mol) bisphenol A and 93 g
15 (0.3 mol) of the diphenol according to Example (A.3) was

~reacted as in Example B.2 to form the polycarbonate.
The polycarbonate had a relative solution viscosity of
1.437.
The glass temperature of the polymer was found to be
20 180°C (DSC).

Example B.5

31.0 g (0.1 mol) of the the diphenol according to
Example (A.3), 24.0 g (0.6 mol) NaOH and 270 g water are
N 25 dissolved with stirring in an inert gas atmosphere. A
solution of 0.309 g 4-(1,1,3,3-tetramethylbutyl)-phenol in
250 ml methylene chloride is then added. 19.8 g (0.2 mol)
phosgene were introduced into the thoroughly stirred
solution at pH 13 to 14 and at 21 to 25 °C. 0.1 ml ethyl
30 piperidine is then added, followed by stirring for 45
mihutes. The bisphenolate-free aqueous phase is separated
off, the organic phase is washed with water until neutral
after acidification with phosphoric acid and is freed from
the solvent. The polycarbonate had a relative solution

35 viscosity of 1.314.



The pol ycarbonate had a rel.ative solutioen viscosity of 1.386. 10

The gl ass tenperature of the.polymer was found to be [err] (DSC). Exanple

B.4 A mxture of 159.6 g (0.7 nol) bisphenol A and 93 g 15 (0.3 nol) of

t he di phenol according to Exanple (A. 3) was reacted as in Exanple B.2 to

@m the polycarbonate. The pol ycarbonatghad a relative sol uty ofg/igsz0si ty
1.437. The gl ass tenperature of the polynmer was found to be 20 [err]

(DSC). Example B.5 31.0_g (0.1 nmol) of the the di phenol accaordi to

Exampl e (A 3), 24.Thg gdagspseppegatnradof7bhg Ral¥mel, wass foung &o,Rfyq

with stirringagpean(pseyt gas atnosphere. A solution of 0.309 g

4-(1,1, 3,3-tetranmet hyl butyl)-phepol i m hyl e chl ori ' en
2dded. 10.8 g (0. 2TROPRSBHELEBAC her B LT B E A FH R AR se
stirred sol utthe forpatiéntaf primatyaradicads]enderWV inradiatiom with

| peridipe is_t Jﬁﬂ“?% sh kb ' Srmih 3

Bi gpheno at e- r]g&ég‘ég.gg%%p%%gjée S'S a%?g%ko??éﬂg%é%%c ph%algée‘dilsn
washed with weowpavispn eith ap Folycazbopatec #3380 wPhh riodphir (41T d

and is freed &Eeﬁybﬂén?iblﬁﬂ'b ane]NETROkYE of Aomdt tthdtackife o Btcarbomdts i on
35 Vi scosi t 1

of "1.314, 2 . 0,359,953 The.
_tefmperature oP\flt ﬁ%a’ﬁBiﬁnEr 1, shoys, hJWSTLRIIERFY FRdtsal Tgoﬂ%g%%l' taﬁ%ub\/
stabil ity of ahd,nthepelfpre;,bhigher, UVhstabikatyon of primary radicals
under ngirradiation with 5 a mercury vapor lanp (edge filter 305 nm
t

was de m ned in conparison with a pol ycarbonate based on 2, 2-bis-(4-hy-
Example B.6

N 148.2 g (0.65 mol) 2,2-bis-(4-hydroxyphenyl)-propane,
108.5 g (0.35 mol) of the diphenol according to Example
(A.1), 336.6 g (6 mol) KOH and 2700 g water are dissolved

15 with stirring in an inert gas atmosphere. A solution of
8.86 g 4-(1,1,3,3-tetramethylbutyl)-phenol in 2500 ml
methylene chloride is then added. 198 g (2 mol) phosgene
were introduced into the thoroughly stirred solution at pH
13 to 14 and at 21 to 25 °C. 1 ml ethyl piperidine is then

20 added, followed by stirring for 45 minutes. The bisphenol-
ate-free aqueous phase is separated off, the organic phase
is washed with water until neutral after acidification with
phosphoric acid and is freed from the solvent. The poly-
carbonate had a relative solution viscosity of 1.20.

&_; 25
Example B.7
3.875 kg (12.5 mol) bisphenol according to Example
(A.2) are dissolved with stirring in 6.675 kg 45% NaOH and
30 1 water in an inert gas atmosphere. 9.43 1 methylene
30 chloride, 11.3 1 chlorobenzene amd 23.5 g phenol are then

added. 2.475 kg phosgene are introduced into the thorough-
ly stirred solution at pH 13-14 and at 20-25°C. After the
phoégene has been introduced, 12.5 ml N-ethyl piperidine
are added and the mixture is left to react for 45 mins.
35 The bisphenolate-free aqueous phase is separated off, the



dr oxyphenyl ) - propane. It was found that :the polycarbonate of Exanple B.1
shows a lower primary radical formation rate and, therefore, higher UV
stability. 10 Exanple B.6 148.2 g (0.65 nol)
2, 2-bi s- (4- hydroxyphenyl ) - propane, 108.5 g (0.35 nol) of the diphenol
mordi ng to Exanple (A 1), 336.6 g (6 rmB KOH and 2700 ¢ Watoer3 %53
sol ved 15 with stirring in an inert'"gas atnosphere. A soluti on of
8.86 g 4-(1,1,3,3-tetranethylbutyl)-phenol in 2500 nl nethylene
chloride is thmaaudmhaae&g gidifidedwithepbospheriat acidcand i is dhewn
thoroughl y stbsRdasetebl Rofil epghﬁ? oiprd Av¥lf! et dift [ffdda fedil @id)Y!
Ty

pi peridine ist Stll’l’ln for 45 mnutes. _The
bi sphenol - at §°4~YE§taqu38&s 16?1%'\?%5 sehat W ediss GG AR E S s
washed with water until neutral after acidification with phosphoric acid
and is freed &rom ihe SE§| vent. The poly- carbonate had a relative solution
viscosity of ITZO anple B.7 3.875 kg (12.5 nol) bisphenol according
‘to Exanple (A 2) alb.8i sgol(\mdﬁ/vi mhl}t ihiSpfgaﬂQi 6a6Tordgngsotola Gxanpleo 1

water in an i agaa 1%35?3& 31
chl orobenzene?gr’r%)gSig 4 are hen a‘c-i(ml‘gXi 5 & 1)?110% einéek?ﬁéeﬂe
i nfroduced i nl(blﬁﬁbepﬁér ﬁnd| $4<0i 9r £Q- §gnet) J¥ROH ap#? SOLyeA Jyith

20-[er & ] Aftgtlgmgghmﬁgses ﬂm&tubw 1:{1:311&;0?&@@& , gdsd. Msﬁhéﬁ’éyl 0.516
pi peridine are a m_Xx S a

The bi spfenol ﬁtg qﬁeé‘ %q&eg:ﬁrﬁmf&‘ F@“&Xﬁi‘&i‘&lﬁf ?155 é.ve% 271 W

0 359 953 or gmethypkeaee ¢hlacide f isd thienh gddebhor il9.&cigl mln@sgsnewemre

vva hed free f&gg]rgh Ehﬁ()ll)ﬁtt% regﬂﬁ?fu ¢ Hasded Yool at P £¥L

osity: ass terrpeau
14 and at 20-25°C. 5 mlnutes after the phosgene has been

introduced, 0.1 ml N-ethyl piperidine is added and the
15 mixture is left to react for 45 mins. The bisphenolate-
free aqueous phase is separated off, the organic phase is.
with phosphoric acid and is then washed until neutral and
freed from the solvent. Rel. viscosity: 1.297, glass
temperature: 208°C.
20
Example B.9
15.5 g (0.05 mol) bisphenol accordlng to Example
(A.1), 17.6 g (0.05 mol) 4,4'-dihydroxytetraphenyl methane
and 24.0 g (0.6 mol) NaOH are dissolved with stirring in
N 25 411 ml water in an inert gas atmosphere. 0.516 g 4-(1,1,3,
3~-tetramethylbutyl)-phenol dissolved in 308 ml methylene
chloride is then added. 19.8 g phosgene are introduced
into the thoroughly stirred solution at pH 13-14 and at 20-
25°C. 5 minutes after the phosgene has been introduced,
30 0.1 ml N-ethyl piperidine is added and the mixture is left
to react for 45 mins. The bisphénolate-free aqueous phase
is separated off, the organic phase is with phosphoric
acid and is then washed until neutral and freed from the
solvent. Rel. viscosity: 1.218, glass temperature: 212°C.
35 Example B.10



5 . Exanple B.8 15.5 g (,0.05 nol) .bi sphenol according to Exanple (A 3),
13.4 g (0.05 nol) bis-(4-hydroxyphenyl)-cycl ohexane (bisphenol Z) and 24.0
g (0.6 nmol) NaOH are dissolved with stirring in 362 mM water in an inert
gas at nosphere. 0.516 10 g 4-(1,1,3,3-tetramet hyl butyl ) -phenol di ssol ved
I A.271 mM methylene chloride is then added, 19. 8 g phosgene ar
icg,t)roduced into the thoroughly stirred sct4tion at pH 13- 14 zfnd’%zﬂ 953
20-[err]. 5 mnutes after the phosgene has been introduced, 0.1 m

N- et hyl pi peri di nelBs3agdeal. @ dndlje bisSphenoilxaocerdingcto Examplet(X.d) 45
mns. The bi engl at e- g aﬂ%lff h ' t 9+l et ib8 ey 33 C
phase is wt hgg o?gﬁ%r i%c {gﬁ% anc gﬁ?ﬁeﬁfgﬁg 3 Sﬁﬁ{t"ﬁ neut rall an(ﬁ"reed
fromthe sol vdAP. ml wateryincan ipert 193 Atmegphare « QM amethylene 5o

PALS 2.5 Tufory ko8 i nesterlysctr haopssCmslmtivaiend
g : no ydr oxyt et r aphen ane an : 1 (
are di ss§|'\7‘e‘d1RF?hg§Fi PRgY hiléSStly’ZﬂirEsrﬂrl é‘raltnpgnlgﬁé‘?ta’é‘ggaé 28 .
at nosphere. 0556 g st-ninités aftetr thet phbbgené) hpke halendi vvutadured, 308
m met hyl ene ¢hloride i efs ¢ vnlP.8 Oaﬁ?f (=T g4t O
t he thoroughl ‘ét f“?r gdegg&gt B%ﬁgg? gﬁ'ﬁelggﬁl&%%g a %é[%wfg?%n%ft@es
after the photgemeakks foredSi ninsducthe Bisphemplhatg-fres AIuUeRHRPhASR s
added a_ndht he;@ %&&sfe%efaﬁf,ot %ﬁéCtoxde_ni@hﬂhaée E@et Ebiaﬂtmﬁha_tﬁﬁﬁ ee
agueous phase I's separated of f, e organic se js. W S ric aci
and i s @Ren WRERSPhGFIQ agdtk pRA &ﬁdtPgBeYia?lg% ety d?%‘f‘fgfé?g treéd
viscosity: 1.2i®m HmsSséEV@etat URel.[ &iskosiby: 1Esaop| gladsk) tempera-

-0 {29 953 18. %u%e(:o'z%"@).' ) bisphenol according to Exanple (A 4)

Example B.1ll

15 29.6 g (0.1 mol) bisphenol according to Example (A.5)
and 24.0 g (0.6 mol) NaOH are dissolved with stirring in
370 ml water in an inert gas atmosphere. 0.413 g 4-(1,1,3,
3-tetramethylbutyl)-phenol dissolved in 277 ml methylene
chloride are then added. 19.8 g phosgene are introduced

20 into the thoroughly stirred solution at pH 13-14 and at 20-
25°C. 5 minutes after the phosgene has been introduced,
0.1 ml N-ethyl piperidine is added and the mixture is left
to react for 45 mins. The bisphenolate~free aqueous phase
is separated off, the organic phase is acidified with

25 phosphoric acid and is then washed until neutral and freed
from the solvent. Rel. viscosity: 1.370, glass tempera-
ture: 193°C.

Example B.12
30 62.0 g (0.2 mol) b‘isphendl according to Example (A.l),
182.4 g (0.8'mol) bisphenol A and 240 g (6 mol) NaOH are
dissolved with stirring in 2400 ml water in an inert gas
atmosphere. 6.603 g 4-(1,1,3,3-tetramethylbutyl)-phenol
dissolved in 2400 ml methylene chloride are then added.
35 198 g phosgene are introduced into the thoroughly stirred



and 23.6 g (0.42 nmol) KOH are dissolved with stirring in 100 M water in an
i nert gas atnosphere. 100 m. nethylene chloride are then added. 17.3 ¢
phosgene are introduced 5 into the thoroughly stirred solution at pH 13-14
and at 20- [err]. 5 minutes after the phosgene has been introduced, 0.3 ni
hyl piperidine is added and the m xt U, is left to react fPr3g4 g¥gns.
T bi sphenol ate-free aqueous phase is separated off, the organic phase is
acidified with 10 phosphoric acid and is then washed until neutral and
freed from t heotutient atRpH. 13-3403ndyat128185°Gas® mdmytes affer the ().

Exanpl e B. 11 %ﬁos ene hagdHedh (thtrditiced) SPhRNON-aERPl dpipetrd dinenilse
(A.5) and 24.

0.6 _ml). NaOH are ,dissol,ved with stprring in_370 wat er
in an inert gﬁgg& n88gnhdhe mixtipre d‘%%ﬁ% %’ﬁ%‘frgﬂ’ét ﬁ% B‘&P%I')-phgnol
di ssol ved i n BiZphknokhbg-freechljoebds phasehés sdpattatefooffy phesqre are
I nt roduced 20 LN e .t.hqr Y Stiskfe ' : t
20- [err?. sIRPAG bﬁa%t &% %ﬁ:eﬁ%?(])é&e%}éi aghggbﬁbﬁ'ter% l}cl;al; , O.J:i'zlE fv‘?fhl?
N- et hyl pi per wdshed santfidednentirahe amdxtfineed stremt the reekyenty 4Rk ns.

The Dbi sphenol g§ ¢ 3046998, PHAaB8s| EenBORALEELE: Oif2°€he organic phase is
acidified w tﬁ&%g@:‘éﬁﬁgﬁosp ori'ca_aci d andﬁi s then washed until neutral and
fréeed fromthe solvent. Rel. viscosity: 1.370, glass tenpera- ture: [err].

Exanpl e B. 12 ggample B.182.0 g (0.2 nol) bisphenol according to Exanple
W in stPring in 2398-M Seilr oo BT nBieeiefol) ddrdBS! T2 ymapce
4- (1,1, 3, 3-t et(Aad)t,hyAaRE/ | g - fRehB| molsbisphenelofoend A4Ph@ e Bl bri de
arg_hen addegackd are 13PsHo P08 JEEN5E 11rRingI TP 466 Onlh Galtlar g ey
SHTTe inert gas atmosphere. 5.158 g 4-(1,1,3,3-tetramethyl-
butyl)—phenol'dissolved in 2400 ml methylene chloride are
15 then added. 198 g phosgene are introduced into the tho-
roughly stirred solution at pH 13-14 and at 20-25°C. 5
minutes after the phosgene has been introduced, 1 ml N-
'ethyl piperidine is added and the nixture is left to react
for 45 mins. The bisphenoclate-free aqueous phase is sepa-
20 rated off, the organic phase is acidified with phosphoric
acid and is then washed until neutral and freed from the
solvent. Rel. viscosity: 1.302, glass temperature: 203°C.

o Example B.14
~ 25 108.5 g (0.35 mol) bisphenol according to Example
(A.1), 148.2 g (0.65 mol) bisphenol A and 240 g (6 mol)
NaOH are dissolved with stirring in 2400 ml water in an
inert gas atmosphere. 6.189 g 4-(1,1,3,3-tetramethyl-
butyl)-phenol dissolved in 2400 ml methylene chloride are
30 then added. 198 g phosgene are introduced into the tho-
roughly stirred solution at pH 13-14 and at 20-25°C. 5
minutes after the phosgene has been introduced, 1 ml N-
ethyl piperidine is added and the mixture is left to react
for 45 mins. The bisphenolate-free aqueous phase is sepa-
35 rated off, the organic phase is acidified with phosphoric



sol ution at pH 13-14 and at 20-25C. . 5 minutes after the phosgene has been
i ntroduced, 1 m N-ethyl pi per|d| ne is added and the mixture is left to
react: for 45 mins. The bi sphenol ate-free aqueous phase is separated off,
the or- 5° gani ¢ phase is acidified with phosphoric aci.d and is then

hed until neutral and freed fromthe solvent. Rel. vi scosMy -1. 298,
ghss tenperature: [err]. Exanple B.13 10 170.5 g (0.5 é
bi sphenol according to Exanple (A 3), 102 48 g (0.45 nol) bisph ngg R3hd
240 g (6 nol) NaOH are dissolved with stirring in 2400 ml water in an inert
gas at nospher acid marikb8ig ¥héd, 4ashédt ahtabenentrabutand) -frresdo| £fxbs sthe ed

in 2400 M ne chlgki d t eqx e

i nt roduced m?M‘tL'%e%%th h(&rlougl’}'%[:gséé?’r e?i 98$0f§gﬁggtt%€§?g§ﬁ9§ﬂ ataé'
20-[err]. 5 mnutes after the phosgene has been introduced, 1 m N ethyl
pi peridine isgddpderrd the mxture is Ieft to react for 45 mns. The

bi sphenol at e-free agueous phase is_se rated of f, the organi hase
is acidiPied with Eﬂ’&?&ﬁf}‘r 868 ¢12n s“‘c H%’r?%*s%d"’ﬁﬁﬁ P‘aﬁ&t#’%?m e
freed fromt he@dl\yemrbdﬁdte wscnxamplel (808) Gimbssfrempar abmphe:{cﬂr rl}
Exanpl e B. 14 0. 35 I

(A1), 148.2 glLi’(“’é’p&l yearbinat e&fﬁ‘F%‘Azgﬁd}'B&)ﬂm%é{g ?‘f‘ﬁ%g%ﬁggrﬁé 8y °
Wi t'h stirring maehdago memtf@mpqraamnene?r&o e ﬁ‘h@p-her'%he 38121391051'3'

4-(1,1,3, 3-t elgra3iRfdhde Wil X:Ie)stQﬁeB?I m@h%ﬁ?'ﬂi@dtha ai@@e%n&atshzhegsﬁtch
chl orlde are 30 then added. 19 %SE' 15 gené . are |ntro ced info the tho-
d

roughl y 1& i rréﬂtébl%ﬁt&?détrdpﬂ°f‘§afi Bt COpIpBFEfongw hu?e@° PELEFaT he

phgzgene has hﬁ&m lﬁdﬂs&tﬁt@b 1 T&aﬁépaﬁféndy praervisuslly evadrdated ahd
m reis lef

n | ee aqueous phase
I's sepa- 35 trat%lci=1 ten&%' ? %a p%&%ﬁiﬁggc%?%% ?)gg{vmth phosphoric

Material Pitch difference T,
15 (nm/mm] [°Cl

Transparency

Exanple B6 | + 13 185 - Yes

Bisphenol A + 12 145 ' Yes
polycarbonate

20
Example D (Film production)
D.1 _
20 g of the polycarbonate of Example B.1 were dis-

solved with stirring in 200 ml methylene chloride at 30°C,

25 the solution was concentrated and a 204 um thick film was
produced by pouring out the solution onto a flat glass
plate at 25°C. The film was dried in vacuo for 4 hours at
90°C and then measured for gas permeability.

30 Determination of the permeability to gases (permeation) of
polymer membranes

The passage of a gas through an impervious polymer

membrane is described by a dissolving/diffusion process.

The characteristic constant for this process is the per-

35 meation coefficient P which indicates the gas volume V that

passes through a film of known surface area F and thickness



46 -+ . 0 359.953 acid and-is then washed until neutral and
freed fromthe solvent. Rel..viscosity: 1.305, glass tenperature: [err].
Example C 5 Conpact discs 12 cmin diameter were nade fromthe
copol ycarbonate of Exanple (B. 6) and from a bi sphenol A honopol ycar bonat e,
[exr] 1.20, in a Netstal injection noul di4y nachine (nelt temSeR®urs$3330
[err]. The axial bire- fringence was tested by neasuring the differences

L n pitch 10 g ‘.Ml'fl_ B 2ettaifaitdmeO¥PFort lar g‘i'%e@f'iirf[é@‘s_tdr@ d/ﬂﬁ‘:tf'érl'érﬁé ag.za-
ion mcroscope. Transparenc s visu eyal uat ed’ an e Ss

Lenper at ur e vBSEGERE! Rrase, the Epadpwine Bap be Hetured din the o, ()
Transparency differential equations of theénperteation precegsiExanpl e B6

+ 13 185 Yes Bi sphenol A + 12 145
Yes polygarbonate 20 Exanmple D (Rl pngroduction) D.1 20 g of the

pol ycarbonate of Exanpleg B.1 were dis- sol ved mﬁkf stirring in 200 m

net hyl ene chloride at 30C, 25 g thg sojgtion was concentrated and a 204
[err] thick filmwas produced by pouring out the solution onto a flat gl ass

late at . The fil dried i for .4 h 90C and th
Teasur o for §aBtkuahr | peyasartion el Aemaiieonh bhs Somitraie i o

gases Qperneahh&nk cbntehyef thebgases The passage of a gas through an
| per vious polyTe! pRTedafing! SRRt Sollssatle idi0/d) desieu frpcess.
or thi's S the per- nea

The characteristic ConStant rocess | t10n
coef ficient Pcalilyhcontiroiled 2+chaphew ivshens t Pae ghasbertig dlemigned | m

of known surfaef fH&moditd WHE HAEHE gas and the other to accommodate

Moot the permeate. The two chambers are separated by the
15 polymer membrane to be measured.

The two chambers are evacuated to 10™° mbar and the

first chamber is filled with gas. The permeated gas (inert'

gases) then produces an increase in pressure in the per-
meate chamber for constant volume, the increase in pressure

20 being quantitatively recorded by a pressure recorder (an
MKS Baratron) as a function of time until the passage of
gas reaches the-steédy state. V can be calculated from the
increase in pressure (for normal preséure and normal
temperature), t is known. Ap is adjusted in each case to

25 10° Pa taking the outside pressure into account. The
surface area of the membrane F is known. The membrane
thickness d is determined by micrometer guage as the mean
value of ten independent thickness measurements distributed
over the membrane surface.

30 | From these values, the permeation coefficient P may be

determined in accordance with (1) with the following dimen-
sion:

cm® (NTP) -+ mm
35

m> « 24 h 10° Pa

based on a membrane thickness of 1 mm.



a7 « . 0 359 953 d in a certain tine t for a given pressure
difference [err]. For the steady state, the followi ng nay be deduced from
the differential equations of the perneation process: 5

[err] [err] (1) [err] In addition, perneation is
dependent on the tenperature and 10 waé8r content of the ga8.399e953
négkuring arrangenent consists of a thernostati- cally controlled 2-chanber

system One Cha”berr‘dr%h%‘isin@é%qlﬁ]e%éftc g%ttgrtshgrggst gas and the ot her
e two cha

to accommodat e t he péerneat e. ers are separated by the 15

pol ymer nenbrane to be neasured. The two chanbers are evacuated to 10-3

nbar and the ffe&nﬁeﬁwﬂ@r is filled wisth gas +Thecperneated gas (inert

gases) then produces an ingrease.in pre.ssur':é i,h the per- neate chanber for
2

constant vol ufe1aHYe A% INLY essir e ¥ peing quantitatively
recorded gy a pressure recorder (an MKS Baratron) as a function of tine
until the pas . t state. V can be calculated from
t he increase ﬁﬁe%g}lgé's%%ﬁ%rén%&f}%%%re and normal tenperature), t is
known. [err] is &HWNEd in 28Q4B case to 25 105 Pa taking the outside
pressure into accouy N,:The sigfage area of the menbrane F is known. The
menbrane thickness d Is determ ned by m croneter guage as the nean val ue of
ten i ndependent t hikn &R et erfint s distributed over the menbrane
surface.10 fdrf awH:heser4ml4ies, the perneation coefficient P nay be
determ ned in accordance with (1) with the follow ng dinen- sion: [err]

(NTP) . mm 35 [err] .24 h 10 5 Pa based on a nenbrane thickness of 1 mm
o The film was still dimensionally stable at 180°C.
Nt

D.2 (Comparison Example)

15 A 154 pum thick film was made from bisphenol A polycar-
bonate, relative viscosity 1.28, and tested as in Example
D. 1’

Result: permeation coefficient

20 for 0,: 72.0 | '
for N,: 366.0
for CO,: 35.0
for CH,: 27.0

(o 25 The film was no longer dimensionally stable at 180°C.

Example D,.3
As described in Example D.1, a 92 pm thick film is’
made from 20 g of the polycarbonate of Example B.1l2 and
30 measured for gas permeability.

Example D.4
As described in Example D.1, a 95 um thick film is
made from 20 g of the polycarbonate of Example B.13 and
35 measured for gas permeability.
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0 359 953 Further neasurenent paraneters are:

%

Tenper at ure : 25 [err] Relative gas humdity 0

5 Result: perneation coefficient for [err]: 280.8 for [err]: 84.5

for [err]: 2174.0 10 for [err]: 149.4 The filmwas stil

di nensionally stable at [err]. 15 49A 154 [err] thick fol 359a853mde

f(r 9m bi sphenol A pol ycar- bonate, relative viscosity 1.28, and tested as in
anple D.1. Result: perneation coefficient 20 ' for [err]: 72.0

for [err]: 366.0 for [err]: 35.0 for [err]: 27.0 25 The

filmwas no

|E¥ARR1eiDeehsi onal |y stable at [err]. Exanple D.3 As descr

in Exanple D. 1, a A2 dasddiBed Gn fn:&ampl% made HhOBD2O gmothibR film is

E%é)‘ife%rgﬁegol 12I§<€ngpﬁ B°]:y°3r érr’% I%&c%‘aﬁqopare@%% L%‘r om 20

pol ycar bonat
Exampl e D. 4
g of thespol

permeability.

Exanple D. 1,

10

i5

20

25

ymeasunred efarf gasargermdaldidl idnd 35 measured for gas

an 89.7 pmthick filmis
Example D.6

The polycarbonate of Example B.7 is melted in an
extruder (temperature: 360-370°C), extruded through flat
sheeting dies to form a 163 pm thick film and then measured
for gas permeability.

Example D.7

31 g (0.1 mol) bisphenol A.1, 24 g (0.6 mol) NaOH are
dissolved with stirring in 270 ml water in an inert gas
atmosphere. 250 ml mnethylene chloride are then added.
19.8 g phosgene are introduced into the thoroughly stirred
solution at pH 13-14/20-25°C. 5 minutes after the phosgene
has been introduced, 0.1 ml N-ethyl piperidine is added.
The mixture is then left to react for 45 minutes. The
bisphenolate-free aqueous phase is separated off, the
organic phase is acidified with phosphoric acid and then
washed until neutral. A transparent film was cast from the
concentrated solution in methylene chloride.

GPC analysis: The molecular weight was determined on the
basis of a calibration with bisphenol A
polycarbonate. M, 246,000, M, = 38,760

i bed

49 0 359 953 Exanple D.5 As described in



made' f+om 20 g of the polycarbonate of Exanple B.14 and 5 measured for

gas perneability. Exanple D.6 The pol ycarbonate of Exanple B.7 is nelted in

an _extruder (tenperature: 360-ferr]), extruded through flat 10 sheeti ng

dies to forma 163 [err] thick filmand then neasured for gas perneability.
le D.7 31 g (0.1 ol) bisphenol A1, a0 g (0.6 nol) NaCH 8r 8595953

d olved with stirring in 270 m water in an inert gas atnosphere. 250

m et hyl ene ide_ : d@gﬂ, .8 g phosgene are introduced into

t he thoroughl@géﬁitgedaégfﬁggg%ggt pH 13-14/20-[err]. 5 mnutes after the
phosgene has been introduced, 0.1 m N-ethyl piperidine is added. 20 The
mxture is then left to react for 45 ni nut epermedtitowi cadeol ate-free
aqueous phase is separated off, the orﬂgni c pha is aci diéﬁed W th

S
phosphori c acS8™BAG then wasted unti | utral . A&?zr anspar ent* fil mwas cast
from thesconcentrated solution in nethylene chloride. 25 GPC anal ysis: The

mol ecul ar wei glhé was determ ?gggonzzgfabgg:s%s of ?%@l%g{)atf’@%w th

bi sphenol A p car bonat e. err] err]

0 359 953 ResDl.#s - perneati#8.%al ues Pe¥rati 016288 Sanfted [err]
[err] [ o6l [ersb,8 D.3 138.8 2828.1 4692 634.9
30.2 D. 4 49,7 227.9 1629.5 gé D. 5 33.6
138.8 ». 828-f  46.8 D.678-2 40985,  2599V5 M-9555. 0 n.d.

10 10 :

n.d. = not determined

N D.8 (Composite film)
After evaporation of the solvent, the films made in
15 accordance with D.1 and D.2 were placed on top of one
another and pressed for 4 minutes under a pressure of
approx. 234 bar at 235°C to form an approx. 307 pm thick
film. , _
_ The gas permeability of the composite film was mea-
20 sured as described in D.1.

Result: permeation coefficient

for 0,: 208.3
for CO,: 1209.4
25 for CH,: 77.1

This composite film was still dimensionally stable at
i180°cC.

30 Example D.9
Composite film of the polycarbonate of Example B.14 and
polymethyl methacrylate o .
After preheating for 30 seconds, a 130 mm thick
polymethyl methacrylate film (PMMA) and a 131 pm thick film
35 of the polycarbonate B.14 were pressed under a pressure of



n.d.* = not determned D.8 (Conposite fil.m) After evaporation of the
solvent, the filnms made i'n 15 accordance with D.1 and D.2 were placed on
top of one another and pressed’ for 4 mnutes 'under a pressure of approx.
234 bar at 235C'to forman approx. 307 [err] thick film The gas
pernmeability of the conposite filmwas nedt 20 sured as des@r3®Red®3h

. ). Result: perneation coefficient for [err]: 208.3 for [err]: 1209.4
25 fobher EolcTh"E e dfnddib Ve ot | tHe GaRbOIR Y
- stabl e at [err5 %%r at]' 5 gblte e polycarbonate of

Exanpl e B. 14 Hémp&ﬂe}'ﬁems%@héér QFﬁFEJ%PFeF-on%ﬁEBiP -for 30 seconds,

a 130 [err] thick polynmethyl nethacrylate film (PMVR) and a 131 [err thICk
film 35 of the ol apbonate B. 14 were pressed under a pressure of 51
0 359 953 200 E¥a™ i"e’ The gas perneabilities of the conposite film
wer e neasur ed Compodasidie beillm noEx &inel @dl.ycarbongiiee of 18xampleCdyidsiandfi| m

of the pol ycabl;) % {xarrpl e B. 14 and polystyrene After preheating for
30 seconds I.ck poly- styrene film (Polystyrol N 168,0f BASF AGQ

and a 101 [err] thlkﬁ%‘-qﬂ Ipredieatiag) fiox A Fagands 1 A Wi B ERick pal¥r a

10 - pressur%ﬁyiéﬂg)fﬁimakpﬁfféiyiélfﬂrﬁba-U¥3ﬁESF]AGhI@kmBQﬂ}1mDsuhe

foseri bog 929 BEE Pl 'Rl POTyRBARLS £!14"WELE FFERLEE Suflder o
10 pressure of 200 bar at 160°C to form a 168 pm thick con-

posite film. The gas permeabilities of the composite film
were measured as described in Example D.1.

Results - permeation values
15
Permeation Gases
Sample N2 O, CO, CH,
D.9 ' ' 0.7% 4.5 - 20.3 0.42%
20 D.10 18.0 102.9 488.5 25.6
*3 Since this composite film produced a very small
increase in pressure after the gases had been intro-
duced into the first measuring cell, the permeation
" 25 value was determined from the permeate after a permea-

tion time of 3 days.



Results - perneation values 15 Perneation Gﬁses SaanE" Terr]

e s e O s i grrrmlrrjlfm&ue

frlnrproduced a very small |ncrease in pressure after e gase
ntjo- duced into the first neasuring cmgé the pernmeation 2% 359 953 value
deternrned fromthe perneate after a pernea- tion tine of 5%
L M * 52 0 359 953 CLAI M5 1.
D hydroxydrpﬁ%ﬁ§¥scycloalkanes corresponding to the formula 5
[err] [err] ferr] Difiydfrowidipheayl] cyedoadkahesndaparekpunidimd toe theot her
represent hydro &7 hal ogen, [err] alkyl, [err] cycloalkyl, [err] aryl
and[err] ara ﬁ§ﬁ 5 m =4 or 5, [err] and [err] may be individually
selected for each X and inde- pendently of one another represent hydrogen
~or [errf alkyl and 20 X represents carbon, with the proviso that, at
. at |l east one atom X, both[efﬂ] and [err]are a Kyl 2. D hydr oxydi phenyl
cycl oal kanes corresp d|

Rz (1),
R3$xl§4
i0
in which
i R and R? independently of one another represent hydrogen,
~ halogen, C,.s alkyl, Cs; cycloalkyl, Cg,, aryl and C,.,,
aralkyl,
15 m = 4 or 5,
R’ and R* may be in_dividually selected for each X and inde-
pendently of one another represent hydrogen or C,g
alkyl
and _
20 X represents carbon,

with the proviso that, at at least one atom X, both R
and R* are alkyl.
2. Dihydroxydiphenyl cycloalkanes corresponding to
formula (I) as claimed in claim 1, characterized in that,
W 25 in formula (I), neither of the two X atoms in the a-posi-
tion to C-1 is dialkyl-substituted.
3. Dihydroxydiphenyl cycloalkanes corresponding to
formula (I) as claimed in claim 2, characterized in that,
in formula (I), a dialkyl-substituted X-atom is in the B~
30 position to C-1.
4. 1,1-Bis-(4-hydroxyphenyl)-3,3,5~-trimethyl cyclohexane.
5. A process for the production of the dihydroxydiphenyl
cycloalkanes corresponding to formula (I)

35



mila (1) as claimed in claim1, characterized in that, 25 in formula

, heither of the two X atons in the a-posi- tion to

| kyl - substituted. 3. D hydr oxydi phenyl cycl oal kammlmm“lﬂum)u?}!llng

formula (1) as clainmed in claim2, characterized in that¢ 1n Tormsu

ti) a dial kyl -substituted X-atomis in e [err]- 30° posiiégbté5§}1“'
1, 1- Bi s- (4- hydr oxyphenyl )-3, 3,5-trimet hyl cycl ohexane. 5. A“process

or the production of the di hydroxydi phenyl cycl oal kanes corresponding to

ormula (I) 35 53 9 359 953 [err] [err] 5

1), in which X [err] anggymare as defined in claim1, characterized in

t hat phenol s corresponding to formul a 104[err] (V) 15

in which [err] and[g % s _def i ne gg;ul a (u are reacted with

ket ones correspondi nga+ g rrul(a ()/I) R0 ¥, [err] [err]
(X§

(V1) [er5r] [err] 25 1n which X r]andgkerr] are as defined for formula

(1), in“a nolar ratio of (V)r@¥I MNgaf from2:1 to 10:1 and preferably in a
nmolar ratio of from2.5:1 to 6:1 at tenper- 30 atures in the range from
[err] to [err] and preferably at tenperatures in the range from-15 to

eror] and under . .
[ ] in which X, R', R?}, R}, R' and m are as defined in claim 1,

characterized in that phenols corresponding to formula (V)

or
1)
i a
(0]

f
(
d
t
(
4
f
f
(

10 _
Rl
| HC )
. Rz
15 in which .
R! and R® are as defined for formula (I), -
are reacted with ketones corresponding to formula (VI)
20 o
il
(C) (VD)
(X
RS e
\/ 25

in which

X, m, R’ and R' are as defined for formula (I),

in a molar ratio of (V):(VI) of from 2:1 to 10:1 and

preferably in a molar ratio of from 2.5:1 to 6:1 at temper-
30 atures in the range from -30°C to 300°C and preferably at

temperatures in the range from -15 to 150°C and under

pressures of 1 to 10 bar and preferably 1 to 20 bar and in

the presence of acidic. catalysts and optionally in the

presence of co-catalysts and/or solvents and/or dehydrating
35 agents.



pressures of 1 to 10 bar and preferably A1 to 20 bar of
acidic catalysts and opticonally in the presence of co mmlm]mﬂl‘ﬂnmr

sol vents and/ or dehydrating 35- agents.

0 359 953 6. The use of the di phenols %Arrespondl ng to for I§5§|§53
clained in claim1l for the production of i gh ol ecul ar wei ght,

t@r nopl astic aromatic pol ycarbonates. 7. A process for the productlon of
hi gh nol ecul a6. weiTihe dse oﬁrﬂmatdxpnmiqﬂ@mw&svgnﬁmm Sopherpnda (I)

-optionally ch | | | n own
met hods for the pro% ?I on éﬁ}l@nﬁ @ggr %?)%a ogh%r%ei%r g’bﬁgg?/ﬁt ﬁglk\%glgﬁase

interfaci al pwveight, %hﬁmpbﬁii'EEG ﬁlﬁo’t‘%‘a’ect $f formula (1) in

claim1l are uged ag %f@cé@s fofllﬂlil@rpf&udhwmﬂ hiigh leé@ﬂlml weight2
mol - % based on the,total

of .di nols used C
wei ght, Pher nﬁﬁ?‘&gf'?ﬁ RP&PFEﬁ i"’&?ﬁ? ar e’hoa?% 'ng°§% ﬂgfigelrég‘%e
mol ecul ar wei gémlhatofsaanldeamtiuham@ chnaamhzibige agentm leotbss kaowned
inclaim8. 1 peTee: Ty | y-
car bonat es ha@?ﬁggﬂﬁv J;#‘uesg?;wel t aver ag% ]F%Fﬁu ar vvel ht‘i"ir Qf lg:bpgast
10,000 whi ch thet mw%tlmfw%rﬁﬁ@%ﬁﬁmc?ﬁﬁw t%e oFF‘e%i ng
to fornmula (| ghel@j 145 of fomu]_a[ety] ihnchaiah 130are Ysefleas| thed m

0
o1 - o BGsed SiPPRBOLS! 3P RIS SRodotRol BT tR! Pl -sra b L G0
structural unithe totalempikyofr Adipheaols used.
8. High molecular weight, thermoplastic aromatic polycar-
k_, bonates having weight average molecular weights Mw of at
least 10,000 obtainable by the process claimed in claim 8.

15 9. High molecular weight, thermoplastic, aromatic poly-
carbonates having Mw values (weight average molecular
weights) of at least 10,000 which contain bifunctional
carbonate structural units corresponding to formula (Ia)

20
O-C_} ( \ C:}“O-C- (1a)
25
\e/
in which
30 X, R, R, R°, R® and m are as defined for formula (I) in
claim 1, '

in quantities of 100 mol-% to 2 mol-%, based on the total
quantity of 100 mol-$% of difunctional carbonate structural
units in the polycarbonate. '

35 10. Polycarbonates as claimed in claim 9, characterized



35 + -10. Polycarbonates as clainmed in ¢laim9, char

L M S * 55 0 359 953 in ﬂm ’"I m MH“‘ the
carbonate structural units corre- sponding to forrrul i es of
100 nol -%to 5 nmol -% 11. Pol ycarbonates as clained in cIa|m9

characterized 5 in that they contain®antities conpl errent°a|3yr’9t 83%00
% of difunctional carbonate structural units corresponding to the

ff)r mul a [errlinl@hat they conthghrthé Ietﬁaﬂbdxﬂaté’cét;mmﬁ)m&it amits doaiveed in
claim?9 contalnl struc ) mB9LECTRO
fornula (1c)SP® %q' to [fe‘?'g‘]u]fs H'ra% é@#‘}l[ieéﬁggég ?'grar gr% g? g'(eifl ned
for formul a @ody%.n claim9. 13. Pol ycarbonates as clained in claim?9

ggnt ai ning stpuct 'ifoaikréﬁﬂ Sﬁxg&%% (y.l%(% Onfn OEEHELﬁ o, Bhatadt@irize®d

oI carbonates claijned in
cl ai m 95 15. im that| they] eontaip; ggapﬁ,%e%fcq %¥ FR0 @ THed in

claim9. 16. ok Ei@f&i@:&xbaan.] chbbéiate lstructurad paliysacdrresponding ted 5
inclaim?9 m%[;‘ow%a ‘ﬁor biaxially stretched in a ratio of 1:1.5 to 1:3.0.

) 'CH3-
N , | .
- _u<>c<>u_c__
10 I i
CHg o
.
12. Polycarbonates as claimed in claim 9 containing struc-
15 tural units of formula (Ia) correspond to formula (Ic)
[ Rl R}
20 ' O'C:;\/ C <:}'ﬂ-ﬁ (Ic)
82 Lkﬂs Rz ’ .
CHg Ha ° :
, 25 in which
N’

R! and R® are as defined for formula (Ia) in claim 9.
13. Polycarbonates as claimed in claim 9 containing
structural units corresponding to formula (IIa)

30 [

T © O"’ (11a)
-~ 4
O—Q i

35



17. Corrp05|te films of a filmas clalmd in claimTIZ and a fllmof\‘i\nother

Ble?fr;[a:a& oﬁsmeng?:ngze of the fi I ms clainmed in clai m\m\‘m\mﬂ“\m‘\

U, 56 0 359 953

14. Films of the polycarbonates claiméd in claim 9.

15. 1 to 1500 um thick films of the polycarbonates claimed

in claim 9.

16. 1 to 1500 um thick films of the polycarbonates claimed
5 in claim 9 monoaxially or biaxially stretched in a ratio of

1:1.5 to 1:3.0.

17. Composite films of a film as claimed in claim 14 and

- a film of another plastic.

18. The use of the films claimed in claim 14 as gas

10 permeation membranes.



