e3egd4~"6TENP -1 Use of zwitteri oni ¢ conpounds as moul d rel ease agents in
|therm)pl asti cswoliz@7psaesent i nvention provi des the use of zZwWPCTHPOOR4LT
conmpounds as noul d rel ease agents in therngplastics, t her nopl asti ¢ noul di ng
conpositions provided with these, 5 which are easily de-noul ded and

moul di ngs produced fromthese noul di ng conpositions. Patents and

publ i cati ons which d| scl ose the de m)ul di ng effect of vari ous addl tives in
t her nopl ast i csUs¢ IYCHION S8 AR K P56 ANE Pplastics

subst ances used m)st frequently as nould reI ease agents are the esters of

| ong-chain aliphatic acids and al cohols. The use of esters of fatty acid

al cohol s or potrh@bﬁ:serﬁumnaSn eravideahd asy oft awitttonivvcorpbatds s acjulid rdlease
menti oned by way of eii ia as di sclosed in DE-A 33 12 158, CFP—A 1 0 918
EP- A 103 107, Egﬁniﬁ inghergmplasties, fesmoplasis mewding pomppsifions,proxjded il

Guer bet alkcoho n ., LS. 4 r of
nont ani ¢ zlgm dslvguséhac{;éd eﬁ%@pg%e{?t%ﬁ?erg BEaQniﬁlé%‘% 4§E(J.dﬁieddllﬁs%§g\v§ﬁ%agre&l?§n hat
the fatty aci dcespasitiordo not have a cl ear de-noul ding effect until they are
present in quantities of nore than 0.5 w.% However, these concentrations
often already produce haze and/or the formation of noul d deposits.

Si | oxanes, al spakmQWRJ pRbHERKLAs (ValRABRIAIRE de-hfouldindeffe? 3@ vafibus dddithved 390
651, US-A 3 751 20 519 are not very conpatible w th pol ycarbonate and
produce haze im tthesmep stéast imtgenersl raad upalrekranatee fit et@ﬂlqﬂéate;%@ kpown.efThe

e 406) > APE mortRgnes sl R sty hs Bl bR sl e es R Sl pEShdh 52

| ong- chai n al kaigfatit WSdéadd éltéh&é?@hqum@a&staslottat ctchaua&tdt@af BS19EtE Ssuch
al so a problem and the waxy, often part-liquid, 25 part-wax, consistency of

these product a3 &gapantacayibitee Wittty egidoisingensiongsbbinway o6 cyrmplaeasi disslosed
catal ysts are gngwn f3r3°1|'2eas é%P“A%B 9‘%%13& Y907, @1‘5’9%5‘96%& Eifﬁéd f 4dghei 1

suitability as m)ul agent's erm)re 4 "or
DE- A 2 409 412EBiAsc36543, enoﬁattterssifacfruembaafat@dablsaﬁ ZSviAL 5 )0l or80¢ DA APIRIMEZLS,

| nb f t d
moront i [T AEARh0R Shaes: SobhiSaa o a0 L,
the basis of t{R,BlhPle mﬂ{%‘ﬁt tglrggatgb%c?&ssté’t@ﬁotngfﬁﬁfeoar&eeeriefdl&gd e@fgeftttﬁ&t' ve

noul d rel ease agents, ective at [ow concentration 0 not
produce noul d depcase pls:seamdh deantities pEmote tham 0vawe?00 Hoslieserp these edricontrations he

effective conce , and  t hus vi de. a ition mhlch
Can be to- mout Bt ket prafie st iadiSr BE S iptEioR o Sre Hepee SR A%
properties andkﬁé\%‘§Pﬁ1%ﬁl?l%élea§@§geﬂfi%f’%ﬁ$&@ﬂ@5% e asd 3% bt yUtWAt hayt

di scol ouration or transesterification. As a result of the denmands for

shorter &fcle 61Mesaranedthietiecoppyihis svitly R@Yﬁ@&@ﬁ@r esd mrodienbazeniin Hhe he
I ncreasing Con%necéhttré/tio?lfs rgatlli'xleg%br Elkfgcti'\lre’rfqre%gltﬁb‘feﬁn polymers (EP-A 561 630, EP-A

230 015) with residual double bonds (DE-A 32 44 499) are not colour-fast. With
hydrogenated systems, as with the long-chain alkanes (US-A 4 415 696)

compatibility with polycarbonate is also a problem and the waxy, often part-liquid,

25 part-wax, consistency of these products is a hindrance.

Zwitterionic compounds as polymerisation catalysts are known from US-A 4 927

911. However, nothing is said of their suitability as mould release agents.
30 Furthermore, JP-A 62 109 854 or DE-A 2 409 412 discloses an anti-static effect of

zwitterionic compounds, also in combination with other surface-active compounds.
However, their potential suitability as mould release agents was not disclosed.
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10 de-noul di ng of pol ycarbonate noul dings, retaining the very high-quality
~surface, is alepa@oemastant requirenent. The obj ect was achi CeEPR/0242e use
of anphoteric zwitterionic substances. 15 Jhe present invention therefore
provi des the use of anphoteric zwitterionit substances as nould rel ease
agents in thernoplastic noul ding conpositions. The present invention also
provi des noul di ng conpositions containing: 20 90-99.995 w.%of a

t her mopl asti c Ongobsbasss of heprioypartpthefabjeshmps chavefore i Hndymgge offectiyg ynould
particularly pref 0] t .9 i L Ofl e
nmoul di ng corrporsei a?%%%%%c%&é? nage tje %fg%%? i%)n@gvn?? r%\fﬁihlrrrr%gﬁlg’l @%%ggﬁt@@ Egg%ouw
conventional agdkpobity @l Selabt ®suleirghazeherdisesionbitiondanse effdttive abhédntratiens,

ot her moul d rel ease agents, flanme_retardants, V@gti -dr{)egg\i n nt s.,1 4
fillers, glassadd Busdo Rreyide amerylding semgositien whicher basag! @%%%le an

pol yesterg basgg. an L > g 1 3 I;gpég i

conposi ti gns a@ggﬁﬂPénSS&e??ﬁ 3@%%%@8%%&@?‘83%?%@% t edC j l?% Eildr?%llljart?ti es
cont ai ned i n t tkeperuureisthbiity edthstt distehdusatam drivensesterificagorconposi ti on as a
result of synthesis, working up, processing and storage, and contam nants
originating from production or processing of the noul di ng conpositions
according -As AOrehile dfNVRNdeRAnddPYE YRbrtert B?@lé" filnk$ dnd BAEEVRoRESAAECT S
that are as clean as possible. The present application also provides_

moul di ngs cont wmmieregureh ecombihedi wigh She imersasing icomplexity of dnerds, otheHgmediate

inventio Zw tterioni c conpounds. accordin o.the inv e} r.st ood
in gener QP to BEMY %ﬂﬁg&?%ﬁ%ﬁt%@?? mﬁ’gﬁe upe eeveéggll}g[hi- uélﬁéﬁsdma}?g’llgast
one negative chiasdRoari@eleaide centre each (for exanple an atonfa group

of atons) within a nolecule. The 10 charge centres are therefore linked to
each other by coval ent bonds. Conpounds of the formula (1): R~-RzR3-Y+-Ra-X

) 15 j Rl =. VI - K | -,
ar Al ky! oroup haEPRGe Y Sge el 8 e Bty opBifitene® SRV

chlorinated or fluorinated and optionally al so branched, preferably phenyl,
un- branched, unsubstituted al kyl groups haying 1-20 atops, .particularly
pref erablly met AP RrasenGringention” Heistar PEQ"Z%(?SC ,O%ZSmpﬁteggb?‘%{tFEWPc

al kyl ene group ' - - HQ’E{"E’. IAGEfhoaldiQhYosRionRar tial l'y
chl orinated or S%ﬁ%?%n%t@%lgﬁﬁé%ggg%%nﬁy a oa %r ar?chc{g] pr%ofserogbl y

un- branched, un-substituted a, aal kyl ene group C--C5, 30 Y = nitrogen or

phosphorus, pr ﬂlg rp?ets)élﬁ irrl]\lleg‘l{ig glrs](’) pro>\</id:es-rnsoq.1?&ihg -C()Cn?};os’itiolz;g%-ohtapnrir?gf:er ably - S03-.

20 e 90-99.995 wt.% of a thermoplastic
e 0.005 to 5.0 wt.%, preferably 0.001 to 2.0 wt.%, very particularly preferably

0.01 to 1.0 wt.% of a zwitterionic compound.

The moulding compositions according to the invention may also contain

25 conventional additives such as e.g. thermostabilisers, UV stabilisers, other mould
release agents, flame retardants, anti-dripping agents, fillers, glass fibres and blend
partners such as ABS, SAN, EPDM or polyesters based on terephthalic acid and
diols.

30 The moulding compositions according to the invention may be contaminated with
impurities contained in the individual constituents of the moulding composition as a
result of synthesis, working up, processing and storage, and contaminants

originating from production or processing of the moulding compositions according



WO 02/074848 PCT/ EPO2/ 02427 -4 Sulfobetalnes (X =-S03- and Y = nitrogen)
in which at | ewstozemesssf the groups R, R2, R3 represents a PCHERP2/EMKY |
group with 12 to 20 C atons, the renmining,groups represent methyl groups
and R4 represents an al kyl group with 2-5 %:atons, are 5 particularly
preferred. N, N-di met hyl - N-stearyl-N-(3- sulfopropyl) annDniun}betaine
(Ral ufonm DS, Raschig AG Ludw gshafen, Germany) is very parti cuI |y
preferred. 10 tPhehezigventian; dHvevenbibe Aidels @cé@\*‘%}ienarofibaﬁ Hgatl HE At B?P e
comercially ag | e and can be purchased fromthe chem cal s trade.
Ther nopl asti cs accordlng to the invention are understood to be polyners of
et hyl enical |y unsaturated nmonomers and/or pol ycondensates of bifunctional
reactive 15 coppounds. M xtures of sever pl astj.cs are al.so possi bl(ﬁ

gl WHBsat es

Particul arly shl¢ apieeent haphispion: alsg gox! BI oy atcQRIRPHng,
copol yrot facr vl AP B e R referabl y
pol yret hyl met hacryl at e, pol y or copol yrrers contai ning 20 styrene, such as

for exanple an r ef er abl t ene or
oy oo Tr T1 e iontc i AEBIERE 1P YRl iR oD hnRRuad M geeral to be
pol yol ef i ns  sugdingsundSrwisiiiR Eateatassit Qﬁ@ﬁ@itmlmtat RASAE @Bgativelciiige pitloaae

types or polyolefins based on cyclical olefins (e.g. TOPAS, Ti cona? ol y-
or copol ycondeﬂlmgfesertﬁlfe qaeh efonekample aacﬁt@n/agx@mp akaipEs) Witk mokeyle. The

f | v Co
01 yool - ot 1 contire R Tl Al SRl Apee o ¥lac e oo el o

copol ycarbonates are preferred in particular. 30 Thernoplastic, aronatic
pol ycar bonat es according to the present invention are both
homopol ycar bon&eewourds déhfojeledbhat es; the pol ycarbonates can be |inear
or branched, in the known way. -5 Apart, up to 80 nol% preferably 20
mol % to 50 mol % of the carbonate groups in the polycarbonates suitable
according to the inventi 8RgAYbBB,DEPI afpd by aromatic di carboxylic acid
ester groups. Such pol ycarbonates, which contain, incorporated into the
nnleculeléhaln both acid groups of carbonic acid and acid groups of 5
aromatic dlcarggﬁng gcids, are, to be precise, aronatic

pol yest er car bonat’es. For the sake of sinplicity, they will be subsumed into
the generic termthernoplastic, aromatic pol ycarbonates in this

application. Wherein

20 ° Ri, Ry, R3 = alkyl-, aryl-, alkaryl-, aralkyl group having 1-30 C atoms, un-
substituted, or wholly or partially chlorinated or fluorinated and
optionally also branched, preferably phenyl, un-branched, un-
substituted alkyl groups having 1-20 C atoms, particularly
preferably methyl and/or alkyl having 12-20 C atoms,

25
o Ry = bivalent alkylene group having 1-30 C atoms, un-substituted or
wholly or partially chlorinated or fluorinated and optionally
also branched, preferably un-branched, un-substituted o,a-
alkylene group C;-Cs,
30

o Y= nitrogen or phosphorus, preferably nitrogen,

) X= -S05, -COO", POy, preferably -SO;".



The pol ycarbonates to be used according to the invention are produced in

‘the known 10 wwo 6roo#s4sli phenol s, carbonic acid derivatives, @®OTIEPO2AII4Y7

chai n stoppers and optionally branching aggnts, part of the carbonic acid
derivatives being replaced by aromatic dicarboxylic acids or derivatives of
di carboxylic acids to produce the pol yester carbonates, depending on the
carbonate structural units to be replaced in the aromatic pol ycarbonates by
aromatic dicarboxylic acid ester structural units. 15 The production of

pol ycar bonat es scehbed 4 = by :

specificati onssg@@é&ﬁﬁ% (ggst Sgﬁea&gaf s%%%é;?) lgg&%d{t?%&ﬁéineﬁh? %Lrch? Ry,
Physi cs of Pol ReaRpepassass a linehryateyl drewp aith, 1220 200C anend thd reheirsog groogs

o keston:” oo Borart’ mEhGRPOATIY: At RIS o 3 Lo W "
Morristows, Ne @ﬁﬁﬁypgﬁgg%iy‘Synthesis of Pol yester Carbonate)

Copol yners' in Journa mer Sci ence, Polynmer Chemi stry Edition, Vol.
19, 75-90 (1980)'; 25 D. Freitag, U Gigo, PR Miller, N Nouvertne',

BAYER AG  Pol rbonates’' in cycl gpedi a, of Pol r. Scien de
Engi neeri ng, Vﬁlﬁgﬁ@mitﬁiﬁﬁs%%ﬂgﬁéﬁiSP&%H,""@@'@@F‘% DeRig 718N i n DSy
Dr. U Gigo, Raschig AS, LadWeishaBsl Gdrmahy) tieﬂylﬁiaktﬁ@'larl\ﬁQbﬁéﬁ@d.bOnat e’ in
Becker/Braun, Kunststoff Handbuch, Vol. 3/1 ol ycar bonat e, Pol yacetal e, 30
Pol yester, Cellul oseester, Carl Hanser Verlag, Mnich, Vienna, 1992, pages
117-299 are referr to her . X . -0 T g I
pol ycar bgl at es fl'ﬁ%gﬁﬁt nr?é’ G hE S{%ﬁ%ersmr%f)?l{‘ihsegi @%éﬁ%%l{l?% %ﬁeopcégéltg %Eg@gér‘%g%éltg es
have average nmah®edd B pubEiaghd ﬁgo,hmhé cleingicaly aedk. by me?suri ng the rel a’;r: ve
viscosity at 25C in CHzZC12 and at a concentration of 0.5 g per 100 5
CH2C12) of 12 000 to 120 000, preferably 15 000 to 80 000 and in particular
16 000 to 50 O ggj ' n PLQ AUl tHe nol £
polycarbonatesq?8 1%@@%%gg%§?1iﬁ%%?%Q%ﬁ%ﬂﬁ%J%gtlOnthgP?%HQé 3%&%? ©
?Kd (rj oqui n(r)]ne, I )Em?felligtdahp hln%aﬂlut’at;gegrrgmmmhﬁrdjTize pdi)j'c&lndﬁ}sites of bifunctional reactive

ydr oxyphenyl ) - al kanes, . bi s- r ox Eﬁeny -cgc oal kanes,
bi s- ( hydriexyph&afapewids s Mipeures gf }Fﬁ§é UG tls? Posstiler s,
bi s- (hydroxyphenyl ) - ket ones, bi s(hydroxyphenyl)-sul fones,
bi s- (hydr oxyphenyl ) - sul f oxi des, (a,aj-bls(hydroxyphenyl)-dl|soprogyl
benzenes and c®esicalaklylsaitade thetneplassich ateqpdyrattwnaics apennetisartivantes based Hn

5 r gf Elr ;?((j 4?;]535%%%3@1?-_ élbﬁg‘l?‘fg afclzr q%%g:ggg %g}gll-’or copolymethacrylates such as for

1, 1- bi s- (4- hy de@apleml Sbrem@@dlylpoghﬁ@mﬁmealaa its - ptyhylcopaphenytontsih@pane,
2,4-bis-(4-hydroxyphen%I - 2-met hyl but ane, 1 -bis-(4hydroxypheny|é;n1p

di i sopro®A  bestyeens, swhousfos exanpletang Ipreferablyr Ganppaenly Polygrrcpe op aakystyrene

t2) ' 3_ l(3|35-5 ( g' g?é?%%%}%_%{]%)gggg l'él%e)rll Eepr %ggsrt]iec,polyurethanes and polyolefins such as

bi s- (3, 5-di met iyl exdnipyedamixypleeably yrasdpafennpolypropylene types or polyolefins based on

2, 4-bi s- (3, 5di net hyl - 4- hydr oxyphenyl ).- 2- net hyl but ane, .

1, 1- bi s- (3, 5- dicmq%yPletinh9%%-01%5%@%»)1)[?9%)&%1 %mm&ﬂon%ﬁ%ﬁ@,f tesephithalig

1, 1- bi s- (4- hydr,oxy le) = i 0 j I
preferred Di phgg?cé)lf gﬂg@é félr, %aﬁﬁ)ﬁ%@r%%ﬁb E’ﬁ%ﬂ% &ﬁ@@etl&%n@%ﬂebﬁlﬁl% (¥ET

1, 1- bi s- (26 hydooppE&hyt Jlypdlangdified RBREPEPGR- bi s- (4- hydr oxyphenyl ) - pr opane,
2, 2-bi s(3, 5-di net hyl - 4hydr oxyphenyl ) - pr opane,

1, 1- bi s- (4- hydr oxyphenyl ) - cycl ohexane and

1, 1-bi s- (4hydr epeph&iNdtib; Srdmatid rHoRRalbonaks! &h%ﬂagearﬁ&lamea@ steRbdEin

sui tabl e di phenols are disclosed for exanple in US patents 3 028 635, 2 999
835, 3 148 172pagticolt. 273, 3 271 367, 4 982 014 and 2 999 846, in Gernan
publ i shed applications 1 570 703, 2 063 050, 2 036 052, 2 211 956 and 3
832 396, French patent specification 1 561 518, in the nonograph "H.

Schnel I, fghem Sthepmeplshtichadhfasic pblycalbysacdaatidsg to the ieehtcincentiBubiré bbthr s,
New York, 1964' and in Japanese published applications 62039/1986,,

62040/ 1986 and heomBslyrarhgmatess ayg (cRPPLyFABeNasa i Pabysarbopes, camdedlipsis gl i s
used, with COpQ)Mﬁﬁ&??ﬁﬁ%ﬁiow@%%ﬁral di phenol s are used, the bisphenols
used of course belng’susceptible”to contam nation frominpurities
originating fromtheir own synthesis, as with all other chem cals and

auxi liary substances added to the synthesis, although it is desirable to



work with raw materials that are as pure as possible. 10 Both nonophenol s
.and nmonocar boxwa 12/0a4848ls are suitabl e chain stoppers. SuitabPETHEPABRZNOI S
are phenol, al kyl phenols such as cresols, p-tert. butyl phenol, p-n

octyl phenol, p-iso-octyl phenol, p-n-nonyl phenol and p-iso-nonyl phenol,

hal ogenat ed phenol s such as p-chl orophenol, 2, 4-dichl orophenol,

p- br onophenol, 15 cunyl phenol and 2, 4, 6-tri bronpophenol , or m xtures

P 4 .
t hereof . Sui t ablRartrnde &P Besl¥, mcef@r@bldéoamel%é@]%i%tol%wf&he SRIPONHE B5QNPS 1tici ds
and hal obenzoi i oY . .
P S BeFATSPLEY oY D LIRS RAF ok MRS
un- branched C dicaBotyliy adifl\dstegrepaypsaldctiPholyeqbersaes sviaclbicoshian incarpomatd c

group with 6 to 18 C atons, pr.eferably phenyl ene. 3Q The chai n. st oppers can
be used in a qli‘_éﬁ]tﬂi‘et W%‘ch‘gﬁ 5}?%| g/f}tgoa“’l‘b gﬁ‘?h‘%"f??ﬁrp‘éﬂ‘%taiclﬁlna‘?(g agig) %roﬁgs_‘ of
di phenol s sused, B, ,GaoafRR Bre {PPPEIeEisE BolRi AL e B ftesdP6d the OF

af ter phosgenati on. -8_?%%%12% e bran@lﬁl ng agents are the tri- or nore
than tri-funct sakeadf siophioitpdthek nwilh be rsupsimpyerhitiortht ezevérénritety yhermaplastic,
particular those wth Epr e or nnﬁe t han .t hree phenolic OH groups. 5
Sui t abl e br ancHPARUS FyEarOgpAtes G ABPIAHOKA| or ogl uci nol
4,6-dinmethyl-2,4,6-tri-(4

hydr oxyphenyl ) - hept ene- 2, 4, 6-di net hyl -2, 4, 6-tri - (4-hydroxyphenyl ) -hept ane,
1, 3, 5tri - (4- hydherelybarhgnatestie bz awed acpording torthe ryepijery @ﬁ@mﬁglﬁ‘;d %l ¢ kaensn

tri-(4hydrioxypheny}l) - phenyl neth . . C . .

2. 5 bi s [0, 4 bIGY (1O, AIPBRYPRCRIPuie sty et opfignpliy, chain stoppers and

2, 4- bi s- (4- hy dppixoralle bydnchingRigemy, parPbehelcarbonic acid derivatives being replaced by

2, 6- bi s(2-hydroxy-5'-net hyl benzyl ) - 4- net hyl phenol , . )

2- ( 4- hydr oxy phaigjmatic dicarbaxylicnyiido oy sleangiives mopisprboxylic acids to produce the
[‘2??;( ?aﬁ%:‘gg @gﬁgﬁ@f@%{aﬁ%ﬁg&%}{bﬁ@ NAE katoh DR sGLERM Rdli G BEr&hi&RHGh

t et r a( 4- (4- hy drieayerinsonydlydasiqnaces Yl Jargrhat ivadiygrbowiio anid eated structural units.
1,4-bis[(4',4"-di hydroxy-triphenyl)-nethyl]-benzene as well as
2,4-dihyd§oxy 15 benzoic acid, trinmesic acid, cyanuric chloride and

3, 3-bi s- (3-met hyl péod*ax%rpﬁ/@h%%aﬂa%s WX béontedidpedrifiaganlig hulliedPsengditng
agents to be used optiona are used In a quantity of 0.05 mol%to 2.5
mol % once agabpecificatiohsdveothetpast Aeyaard. ©ntyf  di phenol s used in each case. 20
The branchi ng agents can either be added with the di phenols and the chain
stoppers in the aqueous al kal i ne phase, or added dissolved in an organic

sol vent before, Schnell, ‘Chemistry and Physics of Polycarbonates’, Polymer Reviews,
20 Volume 9, Interscience Publishers, New York, London, Sydney 1964,
° D.C. Prevorsek, B.T. Debona and Y. Kesten, Corporate Research Center,

Allied Chemical Corporation, Morristown, New Jersey 07960: ‘Synthesis of
Poly(ester Carbonate) Copolymers’ in Journal of Polymer Science, Polymer
Chemistry Edition, Vol. 19, 75-90 (1980)’;
25 . D. Freitag, U. Grigo, P.R. Miiller, N. Nouvertne’, BAYER AG,
‘Polycarbonates’ in Encyclopedia of Polymer Science and Engineering,
Volume 1 1, Second Edition, 1988, pages 648-718 and finally
o Dr. U. Grigo, Dr. K. Kirchner and Dr. P. R- Miiller ‘Polycarbonate’ in
Becker/Braun, Kunststoff-Handbuch, Vol. 3/1, Polycarbonate, Polyacetale,
30 Polyester, Celluloseester, Carl Hanser Verlag, Munich, Vienna, 1992, pages
117-299

are referred to here by way of example.



phosgenation. 25 All these neasures for the production of polycarbonates
are known to tweoperssssn skilled in the art. Suitable aromatiRCTERBRIORERY] i C
acids for the production of the polyester carbonates are for exanple
phthalic acid, terephthalic acid, isophtﬁgric acid, tert.-butyl 30

i sophthalic acid, 3,3 -diphenyl dicarboxylic acid, 4,4'-diphenyl

di carboxylic acid, 4, 4-benzophenone dicarboxylic acid, 3,4'-benzophenone
di carboxylic acid, 4,4'diphenyl-ether dicarboxylic acid,

4, 4' - di phenyl syl fone di.carboxyli.c acid, ,2,2-hjs-(4 -9 .

car boxyphenyl )sﬂ’ﬁrtg‘ﬁmla if | RALYGREho! t_eBngﬂvqlpggf%élgeﬁt}lgplggllccéllr%rg%ﬁ PAYEESTy o
m xtures ther e@fbonkks tHaCe afveriBt i oldbWlar RRIghkd 3R CiddRrmined Ephitkabiringadied
and/or isoterephthalic acid are 5 particularly preferred. Derivatives of

di car boxyl i ¢ aelative arseotiyeatdd@ e Wokhkth andi @ drerpepEEinnges0ang rerd00 ml
qea . i t . ( ; g )
i ohil o1 s and BT Y05 120 g0 teRAblY £51030 «d 85 080 SR BYEHifad dho,

di phenyl esterts50000.The carbonate groups are replaced, substantially

stoichionetrically and al so quantitatively, by the aromatic dicarboxylic
acid ester groups, so that the nolar ratio of the reaction partners is

repr oduced i n ¢ henf. i .car g&a]% i } iC
acid ester gro%lg%blgaﬁnb]ﬁééggnfgﬁ%ﬁrﬁg%gggg? h's g{/clagl{)}?lga ﬁﬁggﬁge%&% b t(g’lcks.
Preferred prodhetineentiortdodsr Examplbchydolquomnboreavreinod,odibpdrosedipbanybriisng to

the i , i ncludi I t he kng b d
b ocess Mha ¢ HevERsHReRED Bahe. B B pRabER el otldtes. B i BE Rty
preferably us 16@3{[1;&9 M%)&pﬁ&{ﬂ)-&ﬁéﬂs,\/atiM@(EyEl_ré)g}%h&ﬁﬂﬁk‘éto@d%Q di pigeny!

carbonate in t talysts,” 'sol vents, working up,” reaction
condi ti ons et dhydorypehydanforeat e pr obischydnxnhengrstlfaxidast | y knouaw -Bisd

di scl osed in both cases. The | di ng compositjo ccordin

i nvention can @M%&@lﬁ’&?é@‘%glﬁog{amqﬁﬁeqzﬁaga ﬂggog-pg(y%ftag i%%?%afgg%%agﬁdnds
according to tdgnjoarenheRof.t o the nmelt during synthesis or, if using the
phase boundary process, in a working up or concentration step, but also to
the soluldon or nelt of the finished thernoplastic. In the solution nethod,
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500 496 Al) paéti %E}I,lar Il%t hernostablilisers, in particular organically

hi ndered 10 phBWYTYY'CYiHEEPE ani nes (HALS), phosphites or phosphines, for

exanpl e and preferably triphenyl phosphi ne, other known nould rel ease
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Suitable glass fibres are all comercially avail able types and grades of
glass fibre, woeorfsapped strands and milled fibres, provi dedrEpeyodare

si zed appropriately to nake them conpati 3 e with polycarbonates. 25 The
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2, 2-bi s- (4- hydr.oxyphenyl ) propane wi th phenol term nal groups with a
solution viscddfty of 1.28. It is nelted at

20 Preferred chain stoppers are the phenols of formula (I)
R®—Ph—OH )

wherein

25

R® represents H or a branched or un-branched C;-Cjg alkyl group and

Ph represents a bivalent aromatic group with 6 to 18 C atoms, preferably
phenylene.
30
The chain stoppers can be used in a quantity of 0.5 mol% to 10 mol%, in relation to
mols of diphenols used in each case. Chain stoppers can be added before, during or

after phosgenation.



10 290C in a tw n-shaft extruder (ZSK 32/2). The polyner strand was cool ed
‘and granul at eWo oRot4sesr bonate 2: 15 An additive-free aronat PET/BBING47bonat e
consi sting of 2,2-bis-(4-hydroxyphenyl)propane with tert.-butyl phenol
termnal groups with a solution viscosity of 1.195. It is nelted at 280C in
a twin-shaft extruder (ZSK 32/2). The polymer strand was cool ed and

granul ated. 20 The granules were dried in a vacuum shelf dryer at 80C for
24 h and injection nmoulded in an injection-nmoul ding machi ne at 310C and at

a mould wall ¢ge rature of 110 0..pr L.SG- €S wn The
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conpositions according to the invention are characterised
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- St at i cDynam gddPouysig{(denatidydroxyBrighenyl)dmethyl]-benzene as well as 2,4-dihydroxy-
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20
The branching agents can either be added with the diphenols and the chain stoppers
in the aqueous alkaline phase, or added dissolved in an organic solvent before
phosgenation.

25 All these measures for the production of polycarbonates are known to the person
skilled in the art.

Suitable aromatic dicarboxylic acids for the production of the polyester carbonates
are for example phthalic acid, terephthalic acid, isophthalic acid, tert.-butyl
30 isophthalic acid, 3,3’-diphenyl dicarboxylic acid, 4,4’-diphenyl dicarboxylic acid,
4,4-benzophenone dicarboxylic acid, 3,4’-benzophenone dicarboxylic acid, 4.4°-

diphenyl-ether dicarboxylic acid, 4,4’-diphenylsulfone dicarboxylic acid, 2,2-bis-(4-



StaticFriction coefficient - Dynam clPol ycarbonate 2 + 0.075 w. %
'GVE0. 60. 612Povpeanbsmte 2 + 0. 05 wt. % GVB0. 690. 693Pol ycar bB@EERI2H24270. 025
wt . % GVB0. 860. 854Pol ycarbonate 1 + 0.5 wt, % PETS0. 340. 385Pol ycar bonat e
11. 060. 85 -15 Clains 1. Use of zwi tterionic conpounds as noul d rel ease
agents in thernoplastic nmoulding conpositions. 5 2. Mul ding conpositions
containing a thernoplastic and zwitterionic conmpounds, according tp claiml
as noul d rel e@S@XaQWQ:PYQPaWbuItﬂM‘?Q@’}'%@ﬁFﬂiWﬂ%ﬁf%@W@F%yg%r’rp%? 'ti Ohs
according to cl (ili %eeig 10 particular lanp covers, optical data recorders
such as CDs afg'th S0 writeable and re-witeabl e devel opnments thereof,
fsheets, t}[M' n- wal 11 sheﬁts, headl anp | enses, gl azi ng el ements, housings e.g.
or conputers _and machine tools, 15 4. Mul dj ngs, i n_ accordanpce . .w t.h claim
3, char act er i Q@bthejaiompiig dicAdox i 3ig &??Rlﬁhﬁ’§é{%‘q andiey) ‘9@5‘?‘8&%‘9‘[‘%@12.“%e in

accordange w . j Raracterised in that zwitterionic conpounds of

formul a ?I) Mﬁ%%@&x (I') wherein 25 RIR2R2 = al kyl group havi ng

]iLl-SO C atogs, \é\hl ch can al so be wholly or partially chlorinated or
uorinate nd.optionally alsg branche referably.an.un-branched,

un- substitute eréYaEvps 8?&%@?&\)’&%6“ S PR ea@S 9"3%1‘: Xci dllﬁ)log—gnble\g/a grﬁle
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un- br anched udicsrhbsylictasidedinetly! astirgland dicgrhouplicaciddiphenylestgrst r ogen or

phosphorys X = -S03 , -CO-, P~3 10 are used. 6. Mulding conpositions in
accordaffe with claim 2, characterised in that they contain 90-99.995 w. %

21; ngomgr nopl g&d | Grsdte gB@pst Bred réplided Y0sabstaitiallgastoichivenatiitallye mhdnalso
quantitatively, by the aromatic dicarboxylic acid ester groups, so that the molar ratio
of the reaction partners is reproduced in the finished polyester carbonate. The
aromatic dicarboxylic acid ester groups can be incorporated both statistically and in

15 blocks.

Preferred production methods for the polycarbonates to be used according to the
invention, including polyestercarbonates, are the known boundary process and the
known melt transesterification process.

20
Phosgene is preferably used as the carbonic acid derivative in the former and
diphenyl carbonate in the latter. Catalysts, solvents, working up, reaction conditions

etc. for polycarbonate production are sufficiently known and disclosed in both cases.

25 The moulding compositions according to the invention can be produced by adding
the amphoteric zwitterionic compounds according to the invention to the melt during
synthesis or, if using the phase boundary process, in a working up or concentration
step, but also to the solution or melt of the finished thermoplastic. In the solution
method, this is done by dissolving the thermoplastics in a suitable solvent, adding

30 the amphoteric zwitterionic compounds according to the invention and optionally,
simultaneously or successively, other additives, then evaporating off the solvent and
granulating the mixture obtained. In the melt method, this is done by mixing the

thermoplastics with the amphoteric zwitterionic compounds according to the
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Suitable glass fibres are all commercially available types and grades of glass fibre,
i.e. chopped strands and milled fibres, provided they are sized appropriately to make
them compatible with polycarbonates.

25
The glass fibres used to produce the moulding compositions are produced from E

glass. E glass is an aluminium borosilicate glass with an alkali oxide content of less
than 1 wt.% to DIN 1259. Glass fibres 8 to 20 pm in diameter and 3 to 6 mm long

(chopped strands) are normally used. Milled fibres can also be used, as can suitable

30 glass beads.

Flame retardants as can be used e.g. in polycarbonate and also in the moulding

compositions according to the invention are alkali salts of organic and inorganic
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These conventional additives can be added to the thermoplastics in the known way
together with the components according to the invention or subsequently.

10
The moulding compositions according to the invention can be processed in the
conventional processing machinery by known methods using the conventional
processing parameters for polycarbonate to produce mouldings. The invention
therefore also provides the parts produced from the moulding compositions

15 according to the invention, such as mouldings and semi-finished products.

The mouldings are used for example in the electrical, electronic, lighting, computer,

construction, automotive and/or aviation industries.

20 The moulding compositions are suitable for injection-moulded and extruded articles,
such as for example films, sheets, twin-wall sheets, light fittings, data carriers such
as Compact Discs and Digital Versatile Discs, housings for electrical equipment,
computers, motor vehicle fittings such as discs, instrument panel components,

lenses, trim and the like or toys.
25
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An additive-free aromatic polycarbonate consisting of 2,2-bis-(4-hydroxyphenyl)-
propane with phenol terminal groups with a solution viscosity of 1.28. It is melted at
290°C in a twin-shaft extruder (ZSK 32/2). The polymer strand was cooled and

granulated.

Polycarbonate 2:

An additive-free aromatic polycarbonate consisting of 2,2-bis-(4-hydroxyphenyl)-
propane with tert.-butyl phenol terminal groups with a solution viscosity of 1.195. It
is melted at 280°C in a twin-shaft extruder (ZSK 32/2). The polymer strand was

cooled and granulated.

The granules were dried in a vacuum shelf dryer at 80°C for 24 h and injection
moulded in an injection-moulding machine at 310°C and at a mould wall-

temperature of 110°C, to produce disc-shaped test pieces.

The friction coefficients were measured using a specially made measuring tool. The
same disc-shaped moulding was produced in all tests in an Arburg Allrounder 320-
210-850-D injection moulding machine, at a composition temperature of 300°C and
a moulding temperature of 90°C. After cooling for 20 seconds, the moulding is
twisted through an angle of 90°C in the closed mould. A processing data collection
system measures the breakaway torque of the disc and the contact pressure of the
mould plunger on the disc. The coefficients are determined from these measuring

parameters.
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10% o0& ()-  Examples 1 t0 4 and reference examples 1 to 5 are shown in Table 1. A

5 polycarbonate containing no mould release agent, a product containing GMS =

glycerine monostearate (Loxiol EP 129, Henkel KGaA, Diisseldorf, Germany) and a
product containing PETS = pentaerythrite tetrastearate (Loxiol VPG 861, Henkel

KGaA) were given for reference.

10 The moulding compositions according to the invention are characterised by much
lower friction coefficients and are more effective even in small quantities than the

standard GMS and PETS mould release agents normally used.

Table 1:
15
Ex- | Composition Friction Friction
ample coefficient - | coefficient -
Static Dynamic
1 Polycarbonate 1 + 0.2 wt.% N,N-dimethyl- 0.28 0.28

N-stearyl-N-(3-sulfopropyl)-ammonium-
betain  (Ralufon® DS, Raschig AG,
Ludwigshafen, Germany)

2 Polycarbonate 2 + 0.075 wt.% N,N- 0.43 0.45
dimethyl-N-stearyl-N-(3-sulfopropyl)-
ammonium-betain

3 Polycarbonate 2 + 0.05 wt.% N,N-di- 0.48 0.5
methyl-N-stearyl-N-(3-sulfopropyl)-
ammonium-betain

4 Polycarbonate 2 + 0.025 wt.% N,N-di- 0.57 0.57
methyl-N-stearyl-N-(3-sulfopropyl)-
ammonium-betain
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1 Polycarbonate 2 + 0.075 wt.% GMS 0.61
2 Polycarbonate 2 + 0.05 wt.% GMS 0.69 0.69
3 Polycarbonate 2 + 0.025 wt.% GMS 0.86 0.85
4 Polycarbonate 1 + 0.5 wt.% PETS 0.34 0.38
5 Polycarbonate 1 1.06 0.85
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1. Use of zwitterionic compounds as mould release agents in thermoplastic

moulding compositions.

2. Moulding compositions containing a thermoplastic and zwitterionic

compounds according to claim 1 as mould release agents.

3. Mouldings, containing moulding compositions according to claim 2, in

10 particular lamp covers, optical data recorders such as CDs and DVDs and
writeable and re-writeable developments thereof, sheets, twin-wall sheets,

headlamp lenses, glazing elements, housings e.g. for computers and machine

tools.

15 4, Mouldings in accordance with claim 3, characterised in that the

thermoplastic used is polycarbonate.

5. Use in accordance with claim 1, characterised in that zwitterionic
compounds of formula ()
20
RiRR;-Y-R&-X (D

wherein

25 RiR;R; = alkyl group having 1-30 C atoms, which can also be wholly or
partially chlorinated or fluorinated and optionally also
branched, preferably an un-branched, un-substituted alkyl

group having 1-18 C atoms.
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branched, preferably an un-branched un-substituted o,a-alkylene
group C1-C5

Y= nitrogen or phosphorus
X= -805,-COO0’, PO3y
10 are used.

6. Moulding compositions in accordance with claim 2, characterised in that
they contain 90-99.995 wt.% of a thermoplastic and 0.005 to 5.0 wt.% of at
least one zwitterionic compound.

15
7. Moulding compositions in accordance with claim 2, characterised in that

they contain at least one zwitterionic compound of the formula (1),

RiRR3-Y'-Re-X (D
20

wherein

R, R, Ry = alkyl group having 1-30 C atoms, which can also be
wholly or partially chlorinated or fluorinated and
25 optionally also branched, preferably an un-branched,

un-substituted alkyl group having 1-18 C atoms

Ry= bivalent alkylene group having 1-30 C atoms, which
can also be wholly or partially chlorinated or
30 fluorinated and optionally also branched, preferably an

un-branched un-substituted a,a-alkylene group C1-C5
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