. e3eNj -Ng(()*:*, 6, T-GPD__ _ WD 02/ 074848 PCT/ EP02/ 02427 Use of

S zwitterioni c wanpmossds as noul d rel ease agents in thernopl asecRER02DR27

present inventjio the use of zwitterionic conpounds as nould

fFel ease agenté‘el/r:? %gyég&s@sti cs, ther m)bﬁ astic noul di ng conpositions
provided with these, 5 which are easily de-noul ded and noul di ngs produced
fromthese noul di ng corrpOS| t| ons. Pat ent s and pubI i cat| ons whi ch discl ose
t he de- noul di Hse eff fve )i s imduld geleaset dge hexrmeplasticsgener al
and pol ycarbonate in partl cuI ar are known. The 10 substances used nost
frequently as nmoul d rel ease agents are the esters of |ong-chain aliphatic
acids and al CPI'E@ﬂtn%senT*"&‘veHﬁ@n 9f'0\@§é5%§ usd of i\%l‘tﬂéﬂéﬁb%ﬁl 691'5&1%' a% xﬁéuIBQélE&HeS
such as e.g. pentaerythrite, fatty acids is nentlone

exanpl e, as ddgsoisasdhermopREtics, anmplw& mEﬁldmglmnmatonEProwmlddswmﬂleSQP-
561 629, .EP-A 5 458, P 436 %517 8r of stersc&; qC)anr be% al co Lcgls in
US-A 5 001 188MPedk 5312 g uicude gafmdudiids o heRY PRURDE as
aci d conponendompbsigionéd 4 097 435. A disadvantage is that the fatty acid
esters do not have a clear de- m)ul ding effect until they are present in
guantities of nore than 0 5 w.% However, these concentrations often

al ready pr Odulgaqelﬁg c%{mns %h{cﬁrci(g%tl fg}e-ggcﬁﬂ%gg 5 ksvimggs)g ASY

al so known as nou Pedde agents Us-A
3 751 20 519)in ﬁ{eﬁnﬁﬂhsﬂb@rm gengal labtiepowyédﬂbmte/qarﬁmatta and l@bAdURehaze
in the concentrations required for effectiveness. a-Aefin polyners (EP-A
561 63010 EP- subsignersmpedymont fresieatinps eould rsleasmessntsiie thesgstars olinog- ca@lé not
col our-fast. a

(L5 A 4”215 FpbgiCHABeRRRALANE IR of A0edtch bahlfeid ALBRGNS BoBEISORER

t he waxy, of tasn: parehtabyghritd, w2b faityr dcidwis mentioaedbemay offexamplecagpdisdosetls i s

romUS A 4 928 25 iavie P Ado o, FEAXPE 17 bhel sol Bouet 37 ool o

rel ease agentsp.a3@3&Y15 Y NG dDERers DP-Ghebret | ADnBRANOTSAESAA AP A o 96! oses

an anti-static effect of zwitterionic compounds, also in combination wth
ot her suff acel¥ecUiSva Sctfp@inatof nimienie acids heaqid pmnpmqnain UhtA 48097148§. As

T2 on {he. hactnrerpRhe B0 et an taap! i 4 rer dopevirkari tzwﬁﬁm

effective nouhdy bRl masat ROQRNGtieYbf xﬁbreadh@n ofsf wedd. By valved, Bése 0BERAlritaiNsONS,
do not produce nDuId deposits and do not result in haze or discolouration

in the effect?fie dlipadrRrqduce baze andver the dermasioprafymerdd depesits P iRxanem3ls8i t i on
whi ch can be despoil rqgﬁidq*@ﬁhseyﬁ or, MN.&h sPeshElass: Q\Uh%bg%ﬁt ngsdes “?Bt" di ng

properties and transparency equate tenpérdture stability w thout
di scol o2@ at i ¥l %r ate ars ewdrer cdmpaibleonvith polycarbonate and produce haze in the

concentrations required for effectiveness. a-Olefin 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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As a result of the demands for shorter cycle times and higher processing
t enper at ures, WOIRN7AME Wi th the increasing conplexity of nouPAEEPQA2427
i medi ate 10 de-noul di ng of pol ycarbonat eymoul di ngs, retaining the very
high-quality surface, is also a constant requirenment. r The object was
achi eved by the use of anphoteric zwitterionic substances. 15 The present

i nvention therefor royi.des . the use of anphoteric zw tterionjc substances
as roul d rel ngéﬁagéﬁf of the RriRe Ao heagblpet mqhaxeﬁgeég\rgaésmwe .cn%@oaﬁesent

invention als i di Y Lol ng. .20 =9 5
wt 5ot Ch tnor B0 HeHas, WHthHOLARIROR 1P WAl b, U pE prodie Rl
very parti cul degogitpeamd do abt yesQlt QA htge dr SisvdloCfmtidn i thei difeetivo bdrzentpatonsnd.

The noul di ng copposi tions accor‘gi ng to'the invention_ may al so contain 25
convent i onal US @ PTRYIEH 2480w dHE qompposiiionawhich sep be uided lepsilyr and

ot her noygld r S . T _ t Lot 00
fillers, ggI as?h@brggsg&?nrgc}ﬁ %ﬁdﬁﬁg%@@h@?@% %gﬁ&ggﬁ?ﬂﬁg%%?gaﬁequate
pol yest er s basetheraureatabiity wdthoot dis¢downtiomontramsesérifldationoul di ng

conpositions according to the invention may be contam nated with inpurities
contained in the individual constituents of the noul ding conposition as a

result of synhhesi RsulOskKig ddfhanB FBE Sshohter %ﬁlesh?r{e@g%nd %Ehéiogﬁo%,@gsﬁ@m S

originating from production or processing of the noul ding conpositions
according  VengRi0n484@mignddCTitERBE Ig2etRingt onmpiexitynofmonbls, thiowemediatet he

aimis achieve products that are as.clean .as ppssibl.e.. The. present.
appl i cab:aon aﬁies'B’OB%W aﬁg&mﬁ?}‘faﬁ"g@ & FRIHEEHAES XE| }Hgl?fﬁugltgé ¥ 85 ons
accordi ng to 416&acsedHt r@fuiredieht.t eri oni c conpounds according to the

i nvention are understood 1n general to be conpounds, which carry at | east

one positive and at | east one negative charge on one charge centre each
(for exanple . r i.thin . : 0 charge
centres are t ec}g@g&ﬁﬁsgﬁﬁggef%y@%%@é{#gﬁﬂggn %6%e§§ c%(%%%.?ce%bnpounds of
the formula (1): RIR2R3-Y+-Ra-X (1) 15 are preferred.

15 The present invention therefore provides the use of amphoteric zwitterionic

substances as mould release agents in thermoplastic moulding compositions.
The present invention also provides moulding compositions containing:

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



Wierein 20 R, R2, R3 = alkyl-, aryl-, alkaryl-, aral kyl group having 1-30
C atons, unsuP$xQ2074%8 or wholly or partially chlorinated oRCFVERBR#EL ed
and - optlonally al so branched preferably phenyl, un-branched,
unsubstituted al kyl groups haV|ng 1-20 C atons, partlcularly preferably
met hyl and/or al kyI having 12-20 C atons, 25 R4 = b| val ent al kyl ene group
having 1-30 C ato un-suybstituted ar V\holl ially chlori ated or
f1uorinated a¥fd p‘tnlvf)‘ﬁéﬂnl AVSEThIEnERe 4 tcbtaE}F‘éY%ltPlr UgH- B{aéﬁ%éﬂ clean as
un-substitute ﬁbﬁmﬁpjlcylene group C1-C5, 30 Y = nitrogen or phosphorus,
preferably nitrogen, X =-S03', -COO, P03', preferably -S03-. WO

02/ 074848

PCT/ EP02/ 02427, - 4 Sulfobetalies = -S03' and = ni trqgen) h at

| east one of ’h‘lee ¥ilh s 2pplicagen % O BfV “égpg%e%qm%i R ﬂ&ro‘ﬂﬁu Beh 12
to 20 C §t0meorﬁ;§3ﬁtfoﬁgﬁbéﬂr ggmégﬁvgn@igﬁesent met hyl groups and R4
represents an al f group vm -5 C atoms, are 5 particularly preferred.
N, N- di et hyl - N-stearyl N-(3 suI fopropyl ) - ammoni um bet ai ne (Ral uf on DS

Raschi g AG Lydw gshaf en, r,many) ..i ry. particul arl erred. The
L osi om ¢ LUl aR e OB Aoing 1 e YeHan e anedsBRa s ersarily be
avai | abl e andc&gshub@s, RiHi s 8aBHat IEAbAD So NI ArRa $earsf é}féenegﬁtla-é”@faf%émr?&{e' Cs

according to the invention are understood to be polynmers of ethylenically
unsat ur at ed nﬁmme@trarmlm(fomxgmphder@m@sgmﬁp of aitones) ivatiah ameelecule:elhes

cui L abi 801 nor e Re SEHEBrDhBassf 3o BLSHR BeBRIM Pt o5 basea on

di phenol s, poly- or copolyacryl ates and poly- or copol ynethacryl ates such
as for: exanple and preferably ol ynet hyl met hacryl ate, poly- or copol yners
cont ai ni ng 20Cempewids of theclermulas(B exanpl e and preferably transparent

pol ystyrene or polystyrene acrylonitrile (SAN), transparent thernoplastic
pol yur et hanes and pol yol efi ns such as for exanple and preferably
transparent pol ypropyl eRRMPESRYK pol Yol ef i ns based on cyclical ol efins
(e.g. TOPAS, Ticona), poly- or copolycondensates of terephthalic acid, such
as for anpl e and preferably poly- or copol yethyl ene terephthal ate (PET 25
or CoPET) or gbyegizgpdified PET (PETG).

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

) Rs= 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,0-
alkylene group C;-Cs,

30

o Y= nitrogen or phosphorus, preferably nitrogen,

° X= -SO5’, -COO", PO;5, preferably -SO5".



Ther nopl astic, aromatic pol ycarbonates or copol ycarbonates are preferred in
particul ar. 3WOldzeo7usapl asti c, aromdti c pol ycar bonat es accor dPCmEP®/062423
present invention are both honopol ycarbongtes and copol ycarbonates; the

pol ycarbonates can be |inear or branched, "i'n the known way. WO 021 074848
PCT/ EPO2/ 02427 -5 A part, up to 80 nol % preferably 20 nol % to 50 nol % of
the carbonate groups in the polycarbonates suitable according to the

i nvention can be replaced by aromatic di carboxylic acid ester groups. Such
pol ycar bonat e Lch LagA,- | rporated.int,o the mol ecul.e chain nboth
aci d groups osﬁléc\éﬁ}haéﬁsgggci'gaér@ggﬁi UgPegH4n gyhigh ﬁtrlﬁg'ﬁtqns oéi%éeagr%%ﬁ"c
acids, are, tR,lg @F&@érﬁ@a lme@kyICorBRp Wet BY A2 (PCNAbRS, mE%maih&(gsg%@sof
sinplicity, they will be subsuned into the generic terns thernoplastiwc,
aromat i ¢ pol yesardseniamethyl graups sndgd repsaseats . anTalkylpgilopp awitlo 2al €satomshereused
accordi ng to t%\g ilnﬁanti on are pr oduced in the known 10 way from di phenol s,
car boni ¢ aci dPeFt PV’(E? optionally chain stoppers and optionally

branchi ng agents, part of the carbonic acid derivatives being replaced by f
aromatic di carboxylic acids or derivatives of dicarboxylic acids_to lgr oduce

the pol yest er Ng¥ndbnethylel-stetey]aNdB syl foproprid-anumandwattetaine uc(Ralafonlni tlaSt o be

CTutural  unkPenerioy o BRakER AR R oR ARG RREREEL ) Goler i bodt i

structural uni ion 0 ona een described in
detail in hundreds of patent specifications over the past 40 years. Only
Schnel |, ~Chemi stry and_Ph%sics of Pal ycarbonates', Polynmer Reviews, 20

Vol une 990 | nt EPegWEissignis BioFapessseconidineyior e Inviion, arsgameFreialy avaijable

Pr evor sek, B. Jud tg,g @Ak Frolk8sd CE B te Research Center, AIIied
Chem cal Corpora‘thlﬁon,Q)%ﬁ/b?% st%wn, ﬁgwlggrsg§é07960: “Synt hesi s of Pol yester

Car bonat e) Copol yners' in Journal of Polyner Science, Polyner Chemstry
Edition, Vol. .19, 75-90 (1980)';. 2 D. Freitag, U Gigo, PR Miller, N
Nouvert ne' , BRYERORRstCSH ?VE&%BOWM%%'IHYWU%CV%I B‘b‘g’a?t%ocgfto = Wﬁneé%i‘g{lce

and Engi neeri %HyleM@EIWWEHS%uJ}a'.(te@W%e@M&%Olﬁc%ﬁaensﬁﬁg QF bffifctichsl RAdive

finally Dr. Gigo, Kirchner and Dr. P. R Miller

> Pol ycadbonat eompaunds dvlixivres of severaliplostiasaie alspatsitdty, Vol . 3/ 1,
Pol ycar bonat e, Pol yacetal e, 30 Pol yester, Cellul oseester, Carl Hanser
Verl ag, Munich, Vienna, 1992, pages 117-299 are referred to here by way of

exanpl e. WP LB d8table thermoplastics are polycarbonates or copolycarbonates based on
PCT/ EPO2/ 02427 -6 The thernopl astic¢ pol ycarbonates | ncl uding the
t her nopl ast i cAPRFTSHRECE - SRPSIERETYairDh st Pely - IPAveoPalyareiipsTyidiee bghass §@8i ght s

Mv (det erm neg é'%ﬁ‘@ L1, f e '%ﬂéi Ny 2hr 28bolyfhefd BidiAnABd at
a concentrati or?gﬁ)fl ) L%é%erbwl]gfs yﬁ#@ﬁéﬁ%& o’f‘g 1§ 860§§%ly1260 000, ¢
preferaB0y 15stp@he,tsmucB@s Ga0exantple ang praferablyatrarkfar@fOpalpstHene @ polystyrene
acrylonitrile (SAN), transparent thermoplastic polyurethanes and polyolefins such as -
for example and preferably transparent polypropylene types or polyolefins based on
cyclical olefins (e.g. TOPAS®, Ticona), poly- or copolycondensates of terephthalic
acid, such as for example and preferably poly- or copolyethylene terephthalate (PET
25 or CoPET) or glycol-modified PET (PETG).

Thermoplastic, aromatic polycarbonates or copolycarbonates are preferred in

particular.

30 Thermoplastic, aromatic polycarbonates according to the present invention are both
homopolycarbonates and copolycarbonates; the polycarbonates can be linear or

branched, in the known way.



Sui tabl e di phenols for the production of the polycarbonates to be used
accordi ng to twoeninygmagti on are for exanpl e hydroqui none, resprEErnloz427
di hydr oxydi phenyl, bis 10 (hydroxyphenyl)-al kanes,

bi s- (hydr oxyphenyl ) - cycl oal kanes, bis-(hyéroxyphenyl)sulfides,

bi s- (hydr oxyphenyl ) -ethers, bis-(hydroxyphenyl)-ket ones,

bi s(hydr oxyphenyl) -sul f ones, bi s-(hydroxyphenyl) -sul f oxi des,

(a, a' - bi s( hydAgaytphp iy BY nablPs ppeforably Denoéhias Sandolée oé el daybcatecgrast in

cor e- hal ogenat ed conpounds thereof. 1S Preferred. di phenol s ar .

4, 4' - di hydr ox%ipa SFtonaiss sUtgle pSEording B HisreNsAton S Ady e l3Pesh aromatic

1, 1-bis-(4-hy nyd: - et hSad 45 r 5 pane,
2 4-bi 5. (4. hy e e o e o Ries

di i sopropyl bisbz ¢hee mokscRiebickaif,3botht iid -gtetmsdoHxpheinyicid 20d preap @reips of

bi s- (3, Szdi net hyl -.4- hydr oxyphenyl ) - net hane, .

2 2- E)i s-93. S gpﬁ;é{lﬁg}c%ﬁl}xlg%}g%@%? |t(3 E%pgﬁ§ﬁ,ea,:omatxc polyestercarbonates. For the

bi's- (3, S- di medaly| srasimpBERYY MRE ML) b8 WubQitBed into the generic term thermoplastic,

2, 4- bi s- (3, Sdi met hyl - 4- hydr oxyphenyl ) - 2- net hyl but ane,

1, 1- bi s-( 3, S-adometibpblydarhguhtesdpghisapplcatiop- di i sopr opyl benzene, 2, 2- and

1, 1- bi s- (4- hydroxyphenyl ) -3, 3, 5tri net hyl cycl ohexane. 2S Particularly
preferred Di phenols are 4,4'-di hydroxydi phenyl,

|, 1- bi s- (4- hyOEOpipeebotatesRb @8 YseEidtaring & tBe Piventidn Bdirodiced @iHe)kmpiapane,
2, 2-Dbi sgS, S-dinmetl ryl - 4hydr oxyphenyl )-_gr opane, ' )

1, 1- bi s104- hyweox¥yghediphgnads; cfashenianecid rdgrivatives, optionally chain stoppers and

1, 1- bi s- (4hyd - - fr ] I | ohe . r

Sui tabl o i proRrRng PienkfiBe e pEFOIE RO RGer A 0608, BRANRS) oo
83S, 3 148 17apmdti®YUlca?tekylid aclds 36 HeridatdE? drldicamdxilid28id8406, produdeethigan
publ i shed applications 1 S70, 703, 2 063 0SQ, 2 036 0S2, 2 211 9S6 aqd 3

VO 021 074848 Pbigstapearhypatss, depgndingen the SARIGNASSENENE) Swith itQ be ireplacedsg
518, in the o cation em S . Physd & bonat es,
I ntersci ence@ﬂ%ﬁ%ﬁ%ﬁg !d’cNew g(%% Il?y 19 64'05&5%%13?%@155%?1&55% S%%F%l%%?

appl i catdons 62039/ 1986, 62040/ 1986 and 105550/ 1986. 5 Wth

h I bapat I di.ph i d, .with I b
b AP R RE ek Bt B GRS AGRRRI B 8B o1
t o cont am natdpepifithtisioVEtihle pa&S400)catkl Oaly Ng from their own synthesis, as

with all other chem cals and auxiliary substances added to the synthesis,
although it is desirable to work with raw materials that are as pure as

possi bl e. 10 Both nophenpl s. and carboxyli.c acids_ ar ui t apl ain
stoppers. Sui % abl e§$m no@ﬁ%‘ﬂ%ﬁ? %\rﬁ;rﬁg’ﬁgﬁsolo? g?lkfi’ﬂf AR ’s?’gf}'c etrage\gl?‘gg’ol S,
p-tert. 20utyl phenoVelupred® ChigtsRkaBOPublBhesONe® TYdrR s Ron, Pydienanyd;phenol and
p-i so-nonyl phenol , hal ogenat ed {pﬂhenol s such as p-chl orophenol,

2, 4- di chl or ophenol D.G-Prewersga B dl. Debone ang| YhEasen,aherperate &eseardly 668vi§henol

or m xtures thereof,. Suitabl nocarb | i c acids. ar I I d,

al kyl benzoi ¢ aci dsl\ﬁﬁﬁ%ﬁf%ﬁagn@go‘?@aQSI‘ﬁg‘& ‘Iﬂ?é}q it ﬁ%rge}g%' g%@gl%egtrss()far e
the phenol s of forpalb@stel CafomBie) Qdpblymerdran GotirmdbofRBolyfief st Polyatiera
branched or un-branched C_1-C 8 al I?yl gbgg&ﬂand Ph represents a bival ent

aromatic group wi t@h@nissy EgitonaVeks.d, pp D¥ phenyl ene. 30 The chain
stopperg.can be usgd in.a qyantdty of 5 %tg 1 | %, 1 By 4 ti to
not s of E%i phenol s 1§Se%ep?‘g’e§ghtdcn Se. &%i nﬂgftl%rpp@'r Sﬁggiﬁer%% ’a?déxeﬁé}gefqﬁl’e,
during or ‘Polycarbonates’ in Encyclopedia of Polymer Science and Engineering,

Volume 1 1, Second Edition, 1988, pages 648-718 and finally
. Dr. U. Grigo, Dr. K. Kirchner and Dr. P. R- Miiller ‘Polycarbonate’ in

X

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.



after phosgenati on. WO 02/ 074848 PCT/ EP02/ 02427 _g_ Suitabl e branching
agents are thgolorlg74s9§ nore than tri-functional conpounds KniWiroso2427

pol ycarbonate chemi stry, in particular those with three or nore than three
phenol ic OH groups. 5 Suitable branching @gents are for exanple

phl or ogl uci nol ,
4,6-dimethyl-2,4,6-tri-(4hydroxyphenyl)-heptene-2,4,6-dinethyl-2,4,6-tri-(4
- hydr oxyphenyl ) - hept ane, 1, 3, 5tri - (4-hydroxyphenyl)-benzene,

1,1, 1-tri-(4-hydroxyphenyl)-ethane, tri-(4hydroxyphenyl)-phenyl nmet hane,

2, 2- bi s- [ 4, 4-BiesthenboglastisxpIneashonalesyinryding e thermaphstige aromatic polyester

2, 4-bis-(4-hy - (o] - : .

2, 6-bi s(2-hy ro%%(%pq%% h%/‘i%g%lez{/}%;e)cﬂmne%é tf)hhélhvol((,ietemmed by measuring the

2- (4- hydr oxypblatiy WisReif; d- 359Qy df CHyOhemd it proopesiration of 0.5 g per 100 ml
hexa- (4- (4- hydr oxyphenyl -i sopr oODOyI ) phenyl ) -orthoterephthalic acid_ester,
tetra- (4hydr &Iyl&}@,ﬂﬂ 1)1(9%)(1}9 .000, preferably 15 000 to 80 000 and in particular 16 000
tetra(4-(4- hg}grsgmophenyl -i sopropyl ) - phenoxy) - net hane and 1, 4-bi s
[(4',4"-di hydroxy-triphenyl)-nethyl]-benzene as well as 2, 4-di hydroxy 15
benzoic acid, trinmesic acid, cyanuric chloride and

3, 3-bi s-(3- hy| - 4hydr oxyphenyl ) - 2- oxo- 2, 3- di hydr oi ndol e. The branchi ng
agents to bgeéf}g‘é{al_e he&ﬁﬁa @93&@)0 aeni o the a%_a?&r PRALEY ORI e Br o Eine 30 5
mol % once aggl @m»esaﬁaﬁlﬁéIf_epekan@@%ya%@uﬂnedk&ﬁml,s dﬂﬁﬂ%ﬂyﬂh%@{iﬂ pase. 20

The branchi ng agents can either be added w th the di pherols-a e chain
st opper¥) i n t(hpdragypheug!)alleaks, nbisithadrexynbenditdpdoadkamss) \best(Hydraxypbenydni c

sol vent before osgenati.on. 25 Al |l . these neasyres for t oducti on of
pol ycar bonat esglfgﬂé’ kn '(kfygk?’fyé’hﬁ%yrl%"atﬂe@ki I I%‘&'%’H{Sr?’%’hﬁf‘%}'k%{?flfsabl e?’ls'
aronmati ¢ di cahp@syyphenfi§isdFodl t he stf{ﬂ?&bk%heﬁirlﬂshﬂoﬁ@bs{est er (garbppat es
are for exanple phthalic acid, terephthalic acid, isophthalic acid,
tert.-butyl Zbydrewymhenzlidéiserropy! Berpzenes @néngqre@ikyéq:tgg@di eomgciadpgenated

4, 4' - di phenyl, di & S%lee'bf; acid, 4,4-benzophenone dicarboxylic acid,

3, 4' - benzophenone dicarboxylic acid, 4,4 diphenyl-ether dicarboxylic acid,
4, 4" -diyphenyl sul fone di carboxylic acid, 2,2-bis-(4 WO 02/ 074848

PCT/ EP02/ 02427 -9 carboxyphenyl)-prqpane, . X

trimethyl - 3- é{%fﬁw& n dinhetols saley é’érﬁ@w&wd@émh of-2thisckrPedrorrrheay-1- o
the aromati ¢ fGAL i C Aagl . ggtgh 14 i ( [ ory 3 st IH%BFG lic
acid are 5 pﬁ%iﬁ%ﬁgﬁﬂf’ prggéo?srigdf.lﬁ%erl vgﬁlzgg&% @g?gg’r bc%i%/lgiféc@aci ds)@gr e
t he di car boxydhenylxprapadé,hal oghhibite@-kaddoxypbemil e ambatkylbianeci d  di, bibksy(4-

esters, in particular the, dicarboxyli¢ acid djchloride i carboxylic
201 d o et hy IBEPEEnIIR cSHPSRI ST gty BEY A Py SpRE:
20 propane, bis-(3,5-dimethyl-4-hydroxyphenyl)-methane, 2,2-bis-(3,5-dimethyl-4-
hydroxyphenyl)-propane, bis-(3,5-dimethyl-4-hydroxyphenyl)-sulfone, 2,4-bis-(3,5-
dimethyl-4-hydroxyphenyl)-2-methylbutane, 1,1-bis-(3,5-dimethyl-4-hydroxy-
phenyl)-m/p-diisopropyl benzene, 2,2- and 1,1-bis-(4-hydroxyphenyl)-3,3,5-

trimethylcyclohexane.

25
Particularly preferred Diphenols are 4,4’-dihydroxydiphenyl, 1,1-bis-(4-hydroxy-
phenyl)-phenyl-ethane, 2,2-bis-(4-hydroxyphenyl)-propane, 2,2-bis(3,5-dimethyl-4-
hydroxyphenyl)-propane, 1,1-bis-(4-hydroxyphenyl)-cyclohexane and 1,1-bis-(4-
hydroxyphenyl)-3,3,5-trimethylcyclohexane.

30

These and other suitable diphenols are disclosed for example in US patents 3 028
635, 2 999 835, 3 148 172, 2 991 273, 3 271 367, 4 982 014 and 2 999 846, in
German published applications 1 570 703, 2 063 050, 2 036 052, 2 211 956 and 3



10 The carbonate groups are replaced, substantially stoichiometrically and

‘al so quanti t atjvel y the aromatic dicarboxylic acid ester ?ﬂﬁ o]
t hat the nol awor[g{oi);‘(‘)s“gf the reaction partners is reproduced ll)(?]f e%?‘luzi shed

.pol yester carbonate. The aromatic di carbeXylic acid ester groups can be
i ncorporated both statistically and in 15 bl ocks. Preferred production
net hods for the pol ycarbonates to be used according to the invention,

i ncl udi ng pol gestes CRihON dhRss spécthidaditn KNGYN NQURLARY i Nk dhig known
melt transesterification process. 20 Phosgene is preferablly used as the

car boni ¢ aci dChemistraand 8hysics ¢feP dlyranomates dinthirpheneg IPubkishenn MNeav Yark, h864’

pol year bonat eXTridaceeu P end mRicRiatRiso b RRE0e 2T oM SERBH RO,
cases. 25 The noul di ng conpositions according to the invention can be

produced by adding the anphoteric zwitterionic conpounds according to the
i nventioh to Wid hemppelyearhonatssntdrdyieneodiphefioluss mged, hwithhespolisarhodates:

process, in a working up _or _concentration ste but al so, t.o the sal.ution or
rel't of the {1Peh il el G e PisbBhotl SRt O ofednetife cfiePfu¥she by
di ssol vi ng t heoritigiham |6t ifputifiePorsgihdtalyl forf FhelLHhvn sHeteesie) adWithh@l other
anphoteric zwitterioni c conpounds according to the invention and

optional ly, sthieuleadnast@pyliay sebpanesspddedyo tha fyathesigdplthopgh it is desirable to
evapor ati ng O{vérktxbﬁh% Y& ia?sqgat%@%lﬁya%gosts%f m xture obtained. In the
et

mel t net hod, iI's 1S done by m Xing rrmp?'astics wi th the anphoteric
zwitteriidni c conpounds according to the WO 02/ 074848 PCT/ EP02/ 02427 - 10

i nvention optjionally, either sinultaneously or successively, w th other
addi tives, ei Beigrmopaphenels 2af yeeRocaiPoxHiIcsalid prsnsudiabler hain Bppprgs. Suitable
mel t - conpoundj 1 a t S, 0 Lo+3 th.
extruding t h%eg?ﬁh?gﬁe%%%lrgggl’ tg%ﬁ@%ﬁ&%f)l?oé{%goaé Erzg%@g’gp z;%:tjl g%&ﬁgg?ﬂg&)n% xture
obt ai ned. 5 Tectgbheioh i npisowetylpheast,i c prnbdylphemdnpasit i priso-abnylplsiol,one

S N AR T R TR W CE
di scl 0sesl €. GourhylpiERolel B3S-EBRrAIpHRACIER: AiduRShA8E A 1) particularly

thernostablilisers, in particular organically hindered 10 phenols, hindered
am nes (HALS), phosphites or phosphines, for exanple and preferably

tri phenyl phosghi . .£as: £ or. .
preferably fa@%a%gecﬁngﬁ%g{béﬁgﬂ%\?mg? %ggoreﬁgéelgggﬁt g“? ?@%%%%é%%figne{ E%ﬁ%&g Sere
t he unsaturataildstatty acids can also be wholly or partially epoxidised, in
particul ar glycerine nonostearate (GVS) or pentaerythrite tetrastearate

(PETS), flame
20 Preferred chain stoppers are the phenols of formula (I)

R®—Ph—OH 0

wherein
25

R® represents H or a branched or un-branched C-C,3 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.



15 retardants, antistatic agents, UV absorbers, for exanple and preferably
hydroxy F bengerdaioh@d®! €s and hydroxytriazines, fillers, gl assgpRhess
foam ng agents, dyes, pignments, optical brighteners, transesterification
.catal ysts and nucl eation agents etc., preBerably each in quantities of up
to 5 w.% preferably 0.01 to 5 wt.%in relation to the whole m xture,
particularly preferably 0.01 wt.%to 1 w.%in relation to the 20 quantity
of plastic. Suitable glass fibres are all comercially available types and
grades of glass fibre, i.e. chopped strands and nilled fibres, provided

they are si ze%ﬂl@b]@rlapmqmgaagcnt%arﬁék@trt rsrmere i irbfuactgnah cpmpgenskonunes .

25 The gl ass uc uIdln ositiaons oduced
fromE gl ass. 1§1E851§§a§§&|%ge acﬁelg']g(g&f i uéng}glc BISF?CESEQY% g eseso{/\/il??{ee&?\w‘%%%

oxi de contentpmholllesﬂgrb 1 w.%to DIN1259. Gass fibres 8 to 20 ~min
di aneter _and 3 to 6 mm | ong (chopped strands) are normally used. M| ed
fibres can also be used, as can suitable 30 glass beads. Flame retardants
as can be us olell sjiions
according to Fe\bl n?/re Xée%&bﬁlg ﬁeemalfléﬁl%pg&cé&;oﬁi %LHI%C{E%%?%;‘;%C 4t

02/ 074848 hydroxyphenyl) heptene -2,4,6-dimethyl-2,4,6-tri-(4-hydroxyphenyl)-heptane, 1,3,5-
PCT/ EPQ2/ 02427 -11 acids, in_ particular sul'fonj c_aci ds such as for exarrpl e

sodi um or potfla(és}iytﬁlﬁ?xé’é’h?mﬂb?%?%ne s Wl lohtdehydexphenynethane, tri-(4-

hexaf | I t f

ul fonat e, - sadaw B RREPRE AL 0 D AN AR ARSI RYERKL.f one

sodi um { O bermepmeuB,ﬂemy-l(é)-hmeplmnsuimpm@mqmenmif 2 @rbis(@-lydeanybs ratthglh Wit h
ther fl t t t ed d lit d

Tef L on, and- al SULEETAER BT Tphe A 0T JOEB IR L4 TRUS O GORvEPcaRas,

addi tives Carhe&@-(ﬁ-@ﬂ-ﬁ?dﬁo&yﬁﬁﬁ# ﬂ%bfﬂiﬂl)ﬁﬁéﬂyﬂsoﬂtﬁbt&gﬁtﬁﬂ&v‘@ci\d’aé’st@rogé}eh@lr W th

the conponents according i hvént'i on or subsequently. The noul di ng

conposi ti ons kydeaxyghenyl-methage,| rw@a(ﬂr(érhydmxybxdlepybxsememl)mhemm)1methane

o1 ovessi ng. pdbArer aRLCrar ot JEn et B BT R M e SRR on

theref oi® al ssenpsioviaded; tthencRRY t scig) odyareicl rammaridee amll di3abisGRmReByI1L4-0ns
15 according to the invention, such as nouldings and sem -finished
products. Thewseuyahenyd-Zosodsidimgroadaleml e in the el ectrical, el ectronic,
|'i ghting, conputer, construction, autonotive and/or aviation i ndustries. 20
The noul di ng conpositions are suitable for injection-noul ded and extruded
articles, sucThedsrafchingagenn ® be heml omsioaeils aretwsied-lmlquaﬂh@e:tm 03 mltfto to

fittings, dat arriers such as Co Di.sc satlle Di scs,
housi ngs for 7:? ok’r gage lﬁﬁ‘élﬁf1°ngbﬁ‘ﬁl§‘%‘§?9fsdlaﬁ€?’6\?‘$§§ “&F%’ ‘iafetl ngs such

as discgg instrunment panel conponents, lenses, trimand the |ike or toys.
25

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-



MO 02/074848 -12 Exanpl es PCT/ EP02/ 02427 The quantities given in the
exanpl es, expwesR@d4dss wt. % relate to the wei ght of the whob@r/mPoRrR42s. 5
Pol vcarbonate 1: An additive-free aromati ¢ pol ycarbonate consi sting of

2, 2- bi s- (4- hydr oxyphenyl ) propane with phénol terminal groups with a
solution viscosity of 1.28. It is nelted at 10 290C in a tw n-shaft
extruder (ZSK 32/2). The polyner strand was cool ed and granul ated. F

Pol vcar bonat ecaboxyphenyapudipans; e- frireethyr bpbanybingaieyd; 5i-disabosylionsicst, i ngr of
2,2-bis-(4- hydr%ﬁ% @%ﬂ ) propane with tert.-butyl phenol term nal groups
with a sol utidk E §'°Lfy of 1.195. It is nelted at 280C in a tw n-shaft
extruder (ZSK 32/2). The polyner strand was cool ed and granul ated. 20 The
granul es were dried in a vacuum shelf dryer at 80C for 24 h and injection

nmoul ded i n anOf Hiecasoimethc divarhwixslc aeidhitersphthalda acd and/oatscseraphihalioeid are
tenperature of 110C, to.produce di sc-shaped test pieces. The friction
coeffici gnts m%uq?@ég{?fé) %USi ng a specially nade neasuring tool. The 25
same di sc-shaped noul di ng was produced in all tests in an Arburg Allrounder
320 210-850-D injection noul ding nmachine, at a conposition tenperature of
300C and a noew@yatiyes efsligashaxylic gridsoe g darhoaylic agidf dihalpgeridesopmss thet he
moul ding is tw h ?[29! f .9 i I . :

processi ng da%ﬁégﬁl}ecc c?&(;% SY'stem ﬁggg)&?t lecggtr ﬁ.@e %ﬂ%ﬁé%@gglgfd%}go%@ést%g di sc
and the cont aditarpoediicil dimeting es@rsrand|dicapboxytic aciadipieayésters. The

coeffici](?nts are determ ned fromthese neasuring paraneters.
The carbonate groups are replaced, substantially stoichiometrically and also
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



WO 021074848 -13 PCT/ EP02/ 02427 The coefficient of static and dynam c

friction is uged@34sdg Teasure of the de noul ding effect. Loverr/memhidenrare
t heref ore nore advant ageous than high val ues. Exanples 1 to 4 and reference

exanples 1 to 5 are shown in Table 1. A‘510p'ol ycar bonat e contai ning no noul d
rel ease agent, a product containing GVS = glycerine nonostearate (Loxiol EP
129, Henkel KGaA, Diisseldorf, Germany) and a product containing PETS =
pent aer yt hri tiavéreionasptemnhy eei(Hed simbiltadecusdp lor $lenéssiveKGamith \wetee agliditives,f or

reference. 10 .The npul ding conpositjons according to the invention are
characteri seoelg‘&r HiTBALY SOLBRT OF ML HonCRErheTe pigher nelinePrRP QI BIEA e ATy e

even in smal | a[tgé{ﬁgéer'gt‘_h@%ltz'gﬁit; E&Igsof’@ &8k x (fn @ Bkl enifBMb Hed 6 2R5E

agents nor nal

Ex- Conposi t i cioBR0%C,i and Feramiatmgahpiméxtosf dhtaiheht - coef fi ci ent

-StaticDynam cl1lPol ycarbonate 1 + 0.2 w. %

N, N- di net hyl - 0. 280. 28N- st earyl - N- (3 -sul fopropyl ) -anmoni um betai n (Ral uf on

DS, Raschig . , I €2 0.07 4

N, N- 0. 430. 453@%@%& -lﬁ@‘%gr ]l%ﬁ ?%’hsldﬁﬁg %’?’%@ﬁ@%ﬁ%ﬁ?ﬂn‘}’ et%éh}%nsaégwgar bon
ate 2 + 0.05 norm3dly present in thermoplastics, preferably poly- and copolycarbonates, may be

N \-di - 0. 480 Srret iyl N st eary] - N 3. sul L apr ppyl ) - atmppi s gt @l ndpol ygar bon
N, N-di - 0. 570. 5 eddhybe ')tlgﬁgﬂdﬂarw' themSA LIRS ERY In) pATERR! bipahiehi®y) Rinderd®

021 074848 -14 PCT/ EP02/0 _Ref . Ex- anpl esConposi tionFriction coefficient
- St ati tFri ctphsnolsobindersideamines DifHalnf ) 1fpokyhd tes bom ahesphines O f@78xamplgoand

R0, 60 21200, g0 B kB W IR SRR SRR enL B 2 B 07
11. 060. 85 preferably fatty acid esters of glycerine or tetramethanol methane, where the
unsaturated fatty acids can also be wholly or partially epoxidised, in particular
glycerine monostearate (GMS) or pentaerythrite tetrastearate (PETS), flame
15 retardants, antistatic agents, UV absorbers, for example and preferably hydroxy-
benzo-triazoles and hydroxytriazines, fillers, glass fibres, foaming agents, dyes,
pigments, optical brighteners, transesterification catalysts and nucleation agents etc.,
preferably each in quantities of up to 5 wt.%, preferably 0.01 to 5 wt.% in relation to
the whole mixture, particularly preferably 0.01 wt.% to 1 wt.% in relation to the
20 quantity of plastic.

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 um 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



WO 02/ 074848 -15 C ai ns PCT/ EP02/ 02427 1. Use of zwitterionic conpounds as

‘moul d rel easewaagibseg N t hernopl astic nmoul di ng conposi ti ons.pcr/pg2kgl di ng
conposi tions containing a thernoplastic and zwi tterionic conpounds

according to claim1 as nould rel ease agddts. 3. Mul dings, containing
nmoul di ng conpositions according to claim2, in 10 particular |anmp covers,
optical data recorders such as CDs and DVDs and witeable and re-witeable

devel opment s dchiy e@fpmﬁ&tﬁafc Sulfénit Naci@® budhestBr dxeaplaFpdiuBRSEs po@bsdhng
el ements, housings e. g. for con&ut ers and machine tools. 1 S 4. Mul dings
f

in accor dancé’eﬁ]‘tﬁobméﬁl% 3, sufeaniget er PRfassivm t haexafluoreghemmmslst ast FQSll‘tl}ﬁed is

pol ycar bonat Jerd

ZWi tterioni cq%:eggr%%ollfﬁ% g@ﬂ% éé&?g}ﬁ%? %‘e&&%% 8&?{;{%0 )Soa{%&;11 t% I n 25
RIRZR2 = al kydengereuRulfiendtd)d sddidt-(N-béreBesutfohgil-bemdenal s@fdramide! bﬂerﬂhn
parti al lb%’/ chlorinated or fluorinated and optionally al so branched,

preferably arfompimgtignonily othes-flames retarderty suetk g h@b@@ﬁﬁ?ﬁaﬂ%@ﬁml‘mi@@%ons
WO 021 074848 h 1-30 C
at ons, whi ch J?él:(;rlt- Fgﬁ&g%é?\/\%%q %@0 {%ﬁaﬁro% ﬂpfﬁ Qﬁda‘i }é}'gll:%g?e%é S;pr I S\élr |n %at ed and

optlonally al so branched, preferably an un- branched un- substltuted

a, a- al kyl ene,gloup A-CS 5 Y = nitrogen_or phosphorus, X, = -C~~, P-3
10 are used esmenwﬂ@naé@ﬁﬁwpt Fyhie P@F%@&Pﬁ&?ﬁ?@oﬁhaﬁwsdpéhwwn way

char act erl sedopdipd:\ith fRSUnfpARLAS Becdfaing e ifentbR br SulsBRLARP! ast | ¢ and

0.005 to 5. 0 Yo t one zw tterionic conpoun Moul di ng
conposi i@ ons in accordance with claim2, characterised in that they contain

at least one 'thWI Ho%fdu?gmcgmggs 18rl1]sngcc%frdtgng eto gntlrjtl/ee}ltﬁ) éanR!)e processcd in ée( ")

&

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



20 wherein R, R2, Rz - alkyl group having 1-30 C atons, which can also be

whol Iy or parwbajz]oy“%ﬂ orinated or fluorinated and 25 opti ongdi/ip@@los27
branched, preferably an un-branched, un-substituted al kyl group having 1-18

C atons R4 = bival ent al kyl ene group ha\n]ﬂg‘ 1-30 C atons, which can al so be
whol ly or partially chlorinated or 30 fluorinated and opti onal |y al so
branched, preferably an un-branched un-substituted a, a-al kyl ene group C1-CS
WO 02/ 074848 Pample92/ 02427 -17 Y = nitrogen or phosphorus -sag , -C-~ ,
P~3 . 5 8. Muulding conpositions in accordance with claim 2, characterised
in that they contain polycarbonate as the ther rmpl astic. 9. Mulding
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(10% (& ()- (Holedssid(grantiated] <l - 10% & ()-! @$10% (& ()- ' @ $10% (& () -

20 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
25 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
30 mould plunger on the disc. The coefficients are determined from these measuring

parameters.



| 8@ $10% (& ()- - 109% & ()-&L-10% & ()-QEL z[<1- 10% & ()-*g#10%

& () -3l >*g#l 19" %0% | & ()-m 9" %d0%gq& ()-m - 10%
bC10%& ()- 09, %)«%{088&10( 10( 10(=10% & ()-7- 10% & ()-5#105 (@%02/0@27
.6aBbC@10%' ()- & 10%& ()- &L-

109 () - &10%&' ()-"10% ()-1"10% [& ()- EdBbC! 9l " % 0%#&’ () - 8310%& () - SH10%&!
()-&S3109%&: () - SLO10%: ()-Me, 109 ()-{i~?4C 1089@ 10% ()- ! 952#10%& ()-f/ @

10%&' () - - g#10PM%e Coefficient bO%katic) arld dYALYESEictibn ' 19K ised O&! §'}ﬁ&{m@ OBiHe) de
109% 0& () - #109% 0& () -10% 0& () - S0 o (t) 10 103CQehwaBK
(¢)

10310% 0&' () - -mouklmg' e(fﬁecq@w@&v es are therefore more advantageous than high values.
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Examples 1 to 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 0.6 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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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 (I)
20
RiR2R3-Y'-R4-X 8

wherein

25 RiR:R; = alky! 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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20

wherein

Ri,,R3,R; = 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

R4= 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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10 least one zwitterionic compound.



