nmoul d rel ease agents in thernoplastics. The present inventi on

‘use of .zwitter 1207 ®hpounds as nould rel ease agents in t hél

t her nopl asti ¢ nmoul di ng conpositions provided with these, 5 Whl ch are easily
de- noul ded and moul di ngs produced from these nmoul ding conpositions. Patents
and publications which disclose the de-moul ding effect of various additives
i n thernopl astbgeso' ‘ 3L &icknown. The
10 substances 1 e esters of
| ong-chain ali phat| c acids and al cohol S. The use of esters of fatty aC| d

al cohol s or polyols, such as e.g. pentaerythrite, with fatty amg\
menti oned by i)’eélfeswewffﬂn@on gEoviles dho yedo! Fwittponic 39m29u11€§8as npgsll rﬁf&%egls

5,103 107, 6 504 AeBgES: antudah o bl o BT

nont ani ¢ &ci dswaichaated easilypadeansuldal WSd Amébulidgsd 3hodubed dik@adihesd ageuldingt hat
the fatty acid esters do not have a clear de-noulding effect until they are
present in quaf@PRISEONSf nmore than 0.5 wi.% However, these concentrations
often al ready produce haze and/or the formation of moul d deposits.

Si | oxanes, also known as nould rel ease agents (cf. US-A 4 536 590, US-A 4
390 651, US-A Baténit a?d pblleations ehivhtdiscdosy thodpatoubding eifedt qcfo/iayiomsr dnhii]ta\tee and
produce haze in the concentration qui.red for effectiveness in

pol yners ( EP- AT5AETgBlastigs. gfg%rals)fa? DY S pseh o | PTBEHIT aﬁoﬂfaew? D& 32
44 499) ape nogub‘%%@éérusg@ﬁfost t\%c%dénﬂmﬁgfrﬁgﬁi% e%?e @éﬁ{ theaecstéf‘é bfloh8&hain

| ong-chai n al kanes (US-A 4 415 ©96) at i Ity W|t pol ycarbonate Is

al so a probl enalghdtic hedwalx@alcoﬁctleﬁﬂpalse of egjers df fatQ)Saqn@alooh@lx or palysisstuehcy of

t hese products is ndr.ance. ter oni ¢ nds a nerl atio
cat al ygt s are ?{Sh%%irpefliaﬁ %éteAWif gl ‘i %&@g%fgy Wé“?’ﬁ’?ﬁg qsi Cg‘?seahel r
suitability asinppla 3selepsse ERIRN0D. 91%0E51At1b§rmrgp ABsAEE Eﬁl% 85498, DE-A

2 409 412 discloses an anti-static effect of
EP-A 436 117, or of esters of Guerbet alcohols in US-A 5 001 180, DE-A 33 12

15 157, US-A 5 744 626 or of montanic acids as acid component in US-A 4 097 435. A

22 JUL2005 WO 02/074848 PCT/ EP02/ 02427 .a. Use of zwitterionic cogg dﬂ@as
Al

disadvantage is that the fatty acid esters do not have a clear de-moulding effect until
they are present in quantities of more than 0.5 wt.%. However, these concentrations
often already produce haze and/or the formation of mould deposits. Siloxanes, also
known as mould release agents (cf. US-A 4 536 590, US-A 4 390 651, US-A 3 751
20 519), are not very compatible with 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.



zwitterionic conpounds, also in conbination with other surface-actiwv m
conpounds. However, their potential suitability as nould rel ease a %ty &g@
“not di'scl osed. W& /034868 2005 WD 02/ 074848 PCT/ EP02/ 02427 - 2- TEAFFREYBASi s of
the prior art, the object was therefore toztind nore effective nDuId

rel ease agents, which are effective at | ow concentrations, do not produce
nmoul d deposits and do not result in haze or discolouration in the effective

concentrations i 08] 11 ot 1o

de- noul ded easiofly g%fggg&sv\%gg)ﬁl%; %esﬁg O%J%gws?? t}%gle eﬁ}rlr%uhﬁ)gl %gk%ﬂopert@es
and transpar enne}e,asdﬂagermjaqlualh are eéb@éreaitulosy scbraianﬂraticylsyv'tlb hotitpraivee chaudd at i on
or transesterification, result of the demands for shorter cycle tines

and hi gher pr ot®egisnd ‘%‘éﬁﬁeﬁeélilhFrégaze(%rijé?%]éﬂ“%opﬁntth% eHREHELONATIREMRY: exi t y
of moulds, the,j ”t‘iﬁﬁﬁ't@ Fovida qﬁoﬂﬂ%ﬂ %08{10199%}9{&?58999%@ _ARHEEH 888y and

retaining the very ual Ity surface, 1s S0 a constant requi rerrent
The obj ect waswaih] Bas&ides tmyatstdiﬂmgsee-ﬁfoummg]pto@ermz-s zmﬂtttaaspammoty, habadequates. 15

The present invention therefo es t he use of hot eric zwitterionic
subst ances as KBWE@IFeFBRLE &@gﬂwsdo q%}qwﬁ%quaer alief-ng conpositi ons.
The present invention also provides noul di ng conpositions containing: 20 .
90-99.995 wt. % of a thernoplastic 0.005 to 5.0 wt.% preferably 0.001 to
2.0 w.% veryApax tresuid a:rfl thepdefendsblfyr sBoddr tpcld. Gmes . &dothigher wrbtessingni ¢

conmpound. The noul din ositions according to the invention nmay a so
contain 25 colfPBREBANICORRII YeL %@ﬁreagng%amp%wrﬁa’s% i Ly gdm

stabiliseps, o S8 f HAcBPk Ng
agents, 1? iDI I eras‘%jﬁlgil{aa?sg fi bc{lgés andt%ggﬂltgﬁlgsaﬂre %@P%%gﬁ%§gg®A% rt}l'S,SA\N CE’PDM or

pol yest ers basdsb apontsemepiquirament. aci d and diols. 30 The noul 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

The object was achieved by the use of amphoteric zwitterionic substances.

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



result of synthesis, working up, processing and storage, and conta ?ﬁLZ%S
originating fr roducti on or processing of the noul ding co i n}g
according 2 2 %‘B 8&31 WO 02/ 074848 PCT/ EP02/ 02427 3 to thfreg&z]%};{}%
However, the aimis to achieve products that are as clean as pOSSIb|e. "The

present application also provides nmoul dings containing the nmoulding 5
conposi tions according to the invention. Zw tterionic conmpounds according to

the invention ?orﬁleumgﬁ érpq@ow&egeﬂl%ra{n 101 PEe lage;gpdaﬂgﬁ th\amﬁhag%rerax Al

| east one positive an |'east one negat’lve ¢ on one arge centre
each (for exanpbsibém atonia group of atons) within a nolecule. The 10
charge centres are therefore |inked to each other by coval ent bonds.
Conmpounds of the fornula (1): RIRZR3-Y -R4-X" (1) 15 are preferred.

Werein 20 Rpe agﬁlkdﬁﬁ!)n » aldh ybro’wcfék k?}f&ﬁlldln sarc%lnka)hlnngr P Havipg 1-30

C atons, un substi ted partially ch orinated or fluorinated
and optioénall yompmiﬂmam:dréﬂgtq»ﬂ&fmvaﬁby phenyl, un-branched, un-
substituted al kyl groups having 1-20 C atons, parti cularly preferably

met hyl and/or al kyl having 12-20 C atons, 25 R4 = bival ent al kyl ene group

having 1-30 C Z{V%f@ron}&“co%‘ﬁb%%& ERHIiRE o Y}QQHé‘ntf?)h e@@hhﬂ@rkﬂo%d%%&{érﬂ%% or

fluorinated and optionally also branched, preferably un-branc
un- subst i t ut edeqrapaundé.eviniph caik ¢t least oge periiv@l andSyt 188t one negative charge on one

charge centre each (for example an atom/a group of atoms) within a molecule. The

10 charge centres are therefore linked to each other by covalent bonds.
Compounds of the formula (I):

RiRsR3-Y'-R4-X )
15

are preferred.
Wherein

20 ° Ri, Ry, Ry = alkyl-, aryl-, alkaryl-, aralkyl group having 1-30 C atoms, un-
substituted, or wholly or partially éhlorinated 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
J 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,0-
alkylene group C;-Cs,
30

J Y= nitrogen or phosphorus, preferably nitrogen,

. X = -SO3’, -COO’, POy, preferably -SOs".



Y = nitrogen or phosphorus, preferably nitrogen, X=-838 , -CO0O,
preferably -803-. 2 2 Jul 2005 WO 02/074848 PCT/ EP02/ 02427 - 4- 9

PG3-,
Sul f obet ai nes = - - and Y = nitrogen) in which at | east {Zgﬂ)t 1005
groups R1, m?‘%@%ﬁ?esents a linear alkyl group with 12 t(ﬁgﬂg\zp%g/g4 ns,
the remai ning groups represent nethyl gro¢ips and R4 represents an al kyl
group with 2-5 C atons, are 5 particularly preferred.
NN- di met hyl - N- st earyl - N- ( 3- sul f opr opyl ) - ammoni um bet ai ne (Ral ufon(err) DS;
Raschi g AG Ludw gshafen, Germany) is very particularly preferred. 10 The

zwitterioni c substances according to the invention are commercially
avai | abl e andSdébeangs(FchaS@d ahd ot higogdng mh dlich 4trlagke ond lo€ theogrbast Ros

according to the invention are understood.to _be polynmers of ethylenically
unsat ur at ed mﬁér#@r@p’%‘?ﬂt%?%ﬁ@ryag]@ﬁcﬁéﬂ%w 13ft°b%[%)fhr?é‘?m%ﬁg? THRARDR BEOUPE S
conpounds. M Xl &sniOheB§N Sfcbs BhASL] fefredbifis %Sa‘?kﬁo%j«%h heith Par bl gbhnar b

sui tabl e thernopl astics ar& pol ycar bonates or copol ycar bonat es based on

di phenol s} pol partioslatppefersc vyl at es and pol y- or copol ynet hacryl ates such as

for exanple and preferably pol ynet hyl met hacryl ate, poly- or copol yners
containing 20 styrene, such as for exanple and preferably transparent

pol ystyrene orNDOla#RéMYIENSteadANI( QRS prbSy1i-2MMonitrh ARERA eNtRANBHFOPIFStI C
pol yur et hanes and pol yol efins such as " for” exanpl e and preferably

t ranspar ent poRgsshigpfrGehedwigseaien Geymayy)lie fénypabasdatlyoprefessed] i cal ol ef i ns

(e.g. TOPAS(r), Ticona), poly- or copol ycondensates of terephthalic acid,
such as for exanple and preferably poly- or copol yethyl ene terephthal ate

(PET  2510r CoPhd kwhterighiColostRetstdceskdiaTto(tRE TEdentibh @ dTephAREdidly aVAaBlei C
pol ycar bonat es or copol ycarbonates are preferred in particular. 30

Ther nopl ast i ¢, angr@irdeiPBIPersdczen dhghemicadeBeadti ng to the present invention
are both honopol ycarbonat es and copol ycarbonat es; the pol ycarbonates can be
| i near or

Thermoplastics according to the invention are understood to be polymers of

ethylenically unsaturated monomers and/or polycondensates of bifunctional reactive

15 compounds. Mixtures of several plastics are also possible.

Particularly suitable thermoplastics are polycarbonates or copolycarbonates based on
diphenols, poly- or copolyacrylates and poly- or copolymethacrylates such as for
example and preferably polymethylmethacrylate, poly- or copolymers containing
20 styrene, such as for example and preferably transparent polystyrene or 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.



branched, in the known way. 2 2 JU . 2000 WO 02/074848 PCT/ EP02/ 02427 -5- A
part, up to 80 nol % preferably 20 mol % to 50 nol % of the carbona ¢ m&%bs
in the poncaWﬁbW%V@@SSU|table according to the invention caffBeP®R&p2aced
by aromatic dicarboxylic acid ester groups.. Such pol ycarbonates, which
contain, incorporated into the nolecule chain, both acid groups of carbonic
acid and acid groups of 5 aromatic dicarboxylic acids are, to be precise

aromati c pol yester onat e For i the

Sbeaned ©t o rERt HRap e Bty 22 BT Rl P s s sty
this applicati g polferiokis auhsnatesrdiag Be skl e@EGOdah BgrepRict By latorgdiici on
are produced in the known 10 way from di phenols, carbonic acid derivatives,
optional |y chaditagospite peidagster &r@wSo@@mh Wobfcaﬁ@ﬁﬁfﬁ@ whisht eontaiyr incerporared
Carbont ¢ 301 0 A5 MELAYERIPeLAR TRA! A% B BE AURLLE SUGALROKYY ol de Of
deri vatives of “di carboxyli1c¢ acid o] gduce er car 5%

dependi ng son t Bﬁ)ni‘a@bblmaﬁcﬁ(yﬁ& atidb uar-relto tbepteels‘eOarbﬁlaﬁepb@eeercafbonﬁthe Rak Qe i C
pol ycar bonat es by aromatic dicar oxyI ic acid ester structural units. 15 The
production of pueyehsEaiisitys theysvwhbadls sbsempdento fhedemgric ﬁeﬁnﬂher@r@ér@ﬂef

patent specif t rs. Only Schnell, “Chem stry and

Physi cs of Polb§§%%82%38§ﬁ1 %%??ﬁ%% gg?ﬁ&@; 20 Vol une 9, Interscience

Publ i shers, New York, London, Sydney 1964; D.C. Prevorsek, B.T. Debona and

Y. Kesten, &ﬁrate Research Center, Allied Chem cal Corporat.iqn,

Morri st own, Ne 9 8plyeyrborasTo begprd Aesording fo thpdn‘;ﬁ(ne@fl éfe mafusHdr d)e known

Copol yner;g UERAl afheROLY e } oot GRER 0N, qvol .

19, 75-90 ( 1980 Y g SH; Fgelgt g&%o@% %]:&g%‘frﬁg%g %Eelr @ ﬁ?fha’?&ouvg’trne

BAYER AG " Po byn@raltip radreding ergeﬁtscpmi opédi cart@hidPadiy derivBoice beiag agaced by

Engi neeri ng, g%'n?aﬂc &icalrboxsﬁfcoggdsl,z dolrtcier1vat1\}egs8§f dﬁ%go%iyﬁg 821017 s8toa8r%d{c1cen?}llel y
polyester carbonates, depending on the carbonate structural units to be replaced in

the aromatic polycarbonates by aromatic dicarboxylic acid ester structural units.

15
The production of polycarbonates has been described in detail in hundreds of patent
specifications over the past 40 years. Only
. 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 ﬁnelly
. 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.



Dr. U Gigo, Dr. K Kirchner and Dr. P. R~ Miuller " Polycarbonate* 2i rm 005
Becker/ Braun, Kunst st of f-Handbuch, Vol. 3/1, Polycarbonate, Pol ageté J,' 30
Pol yester, CelVQI%8&8¢t er, Carl Hauser Verlag, Minich, Viennngégg%P4ﬁhges
117-299 are referred to here by way of exapple. 22 JUL2000 WD 02/ 074848

PCT/ EPO2/ 02427 -6- The thernopl astic pol ycarbonates including the

t hernopl astic, aromatic pol yester carbonates have average nol ecul ar wei ghts
Mv (determ ned by neasuring the relative viscosity at 25C in CH2Cl2 and at
a concentration of 0.5 g per 100 mM 5 CH2C12) of 12 000 to 120 000,

preferably 15 TOthefin aﬁiaopcﬂy&rwaaﬁbariha@uh%rthé.Gh&%platsacﬁ&oﬁﬁac polijekpl e
di phenol s for the production of the polycarbonates to be used according to

the invention @&Feonpss heyanpiceagsyaelsgulanorreghty ddwr tdetomined hy dpessyeanprbay!| |
bis- 10 (hydrao = . bi ydroxyphenpyl ).- I nes,

bi s- (hydr oxyphlépéﬁp?@ggﬁﬁllg}d}é@?% é‘?ﬁ?{%g?zo%lydg?teﬁfﬁﬁe@%fﬁféﬁ ,0%'4(% et 100 ml

bi s- ( hydr®xyphenytl)) det2o0@sto 120000( prethrably PR @0y ltg 86 WD @RS particular 16 000
bis-(hydroxyphené%;-sulfoxides, ((err),(err)'-bis-

(hydr oxypheny!®-8i%080pr opyl benzenes and core-al kyl at ed and cor e- hal ogenat ed
conmpounds thereof. 15 Preferred di phenols are 4, 4'-di hydroxydi phenyl,

2, 2-bi s- (4- hydroxyphenyl)-1- phenyl - propane,

1, 1- bi s- ( 4- hy Buinphiplydnpispioe e pretinaioa,of Zhe?pdliy Sarbdnavystiodeyused according to
phenyl) - propang, .2; 4-bi s- (4- hydroxyphenyl)-2-net hyl butane, 1, 1-bis-(4:
hydr oxyphenyl YDmipVedfiPs 65t dpy eX@Bps eidropunong; gespinpls fAYApgdmneRsipRsny| )

20 P75 Py T O SEsRLLROR, i s

bi s- (3, 5- di metduifided;- hy drioglyypihenyphind)itthene, Zbid(bydsexyhhbayl)-ketones, bis-

pheny ) i o o PSRBT bSHIBRG, 2. 2. Dantoriieds sy By phony 1 S5 &
(hydroxyphenyl)-diisopropyl benzenes and core-alkylated and core-halogenated
compounds thereof.

15
Preferred diphenols are 4,4’-dihydroxydiphenyl, 2,2-bis-(4-hydroxyphenyl)-1-
phenyl-propane, 1,1-bis-(4-hydroxyphenyl)-phenyl-ethane, 2,2-bis-(4-hydroxy-
phenyl)-propane, 2,4-bis-(4-hydroxyphenyl)-2-methylbutane, 1,1-bis-(4-
hydroxyphenyl)-m/p diisopropyl benzene, 2,2-bis-(3-methyl-4-hydroxyphenyl)-

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.

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



trimethyl cycl ohexane. 25 Particularly preferred D phenols are
4,4"bdih¥drﬁxydiphenyl,|§,1-bis-(4-hydrgxyi phegyl)-ﬁhfnyl-ethaneqz JUL 2005
2, 2-bi s-(4-hydro yl)-propane, 2,2-bis(3,5-dinmethyl-4- on

hydr oxyphenyl Fyﬁﬁggﬁg, 1,1-bis-(4-hydroxypheny|)-cyc|ohexar%)eCTélaE&)y02427

1, 1- bi s- (4- hydroxyphenyl)-3, 3, 5-trinmetfyl cycl ohexane. 30 These and ot her
sui tabl e di phenols are disclosed for exanple 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 Gernan
publ i shed appgitabi ofgndy $4@n7 YkcifeadB3 0561 23036 105 Monderdplt ‘P0G ARIL3 2 2
JUL 2005 WO 02/ 074848 PCT/ EPQ2] 02427 -7- 832 396, French patent

speci fi cat i onChesBtry 5318 Phisics ¢ieP atyradymaish, Intdrsc8uien @lublisheth éleinsY onk, a9’
Physi cs of Pol ycarbonates, .Interscience i r Yor Kk, 4 .. and in
Japanese publ quﬁﬁﬁiggﬁﬁgﬁﬁq%%ﬁ§§wfégggbg%%ﬁé?%ﬁ%@*%ﬁ@dﬁggéég}%5%6. 5

W th honopol ycarbonates, only one di phenol is used, with copol ycarbonat es,
several diphenols are used, the bisphenols used of course being susceptible
to cont am natWitn hbmopvlysgrbenatése somdy i giendiphagolf soms¢dyewrth ogapotyigatbionstes, as

with all other chem.cals and_ayxiliary substances added to the synthesis,
A though 1o & VGRS PR, §° watk e PIRohSn e LU oSy SUePR s

possible. 10 BaftdmieiePhemahuafies SRANABIRN thGr &&h dpntBESs, ¥Rl tkhal n
stoppers. Suitable nonophenols are phendl, al kyl phenols such as cresol s,

p-tert. butyl phraredls apd auxibaypubtianses addedite theotymitiepiserlBioughitns desigabjstienol
and p-iso-nonyl phenpl hal ogenat ed_phenol s suych as p-chl orophenol ,
2,4-dichIoropﬁ@ﬁ%W?gﬁ?%Pgﬁ%ﬁﬁgﬂéE?eaggmgﬁﬁﬁ?%ﬁg%ol and 2,4, 6-tri bronophenol
or m xtupes thereof Suitable nonocarboxylic acids are benzoic acid,
al kyl benzoi ¢ aci ds and hal obenzoic acids. ) ) )
Both monophenols and monocarboxylic acids are suitable chain stoppers. Suitable
monophenols are phenol, alkylphenols such as cresols, p-tert. butylphenol, p-n-
octylphenol,  p-iso-octylphenol,  p-n-nonylphenol and p-iso-nonylphenol,
halogenated phenols such as p-chlorophenol, 2,4-dichlorophenol, p-bromophenol,

15 cumylphenol and 2,4,6-tribromophenol, or mixtures thereof.

Suitable monocarboxylic acids are benzoic acid, alkylbenzoic acids and halobenzoic

acids.
20 Preferred chain stoppers are the phenols of formula (I)
R°—Ph—OH D
wherein
25
R® represents H or a branched or un-branched C;-C;g 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.



wherein 25 R6 represents H or a branched or un-branched Cl1-C18 al k

and Ph repres®ft ¥H4¥8val ent aromatic group with 6 to 18 C aREhEL02{5?

phenyl ene. 30 The chain stoppers can be uged in a quantity of 0.5 mol%to 10
nmol% in relation to nols of diphenols used in each case. Chain stoppers
can be added before, during or after phosgenation. 2 2 JUL 2005 WO

02/ 074848 PCT/ EP02/ 02427 -8- Suitable branching agents are the tri- or nore
than tri-functional conpounds known in polycarbonate chem stry, in

particul ar thggRabl blanthingag@its BRS Be thady thbfe@Ban Rhanetibeal Qoh@oetidSinon

Sui t abl e branchin ents are for exanple phlorogl ucinol,
4, 6-di met hyl - m @og'_cgr%on{ltq chemistry, in particular those with three or more than three

hydroxyphenyl% g@ 6-di net hyl -2, 4, 6-tri-(4-hydroxyphenyl) - hept ane,
1,3,5- tri-(42 %y oxypﬁenéf) benzene, 1,1,1-tri-(4-hydroxypheny|)-ethane,
tri-(4- BWydroxyphenyl)-phenyl net hane,

2,2-bis-[4,4- bIS- 4- hydr oxyphenyl ) - cyclohex¥l] 10 propane

2, 4- bi s- (4- hy §PE38)p ReRehing aaests gl fp reel peiselp 4 oydirmsiyl-8s A GrisiAr -

b | ) - 4- et I

UL A L ?*ﬁ&ﬁ@%ﬁ* eI T i
tetra-(4- hydtrﬁ}((#hj?ldmxjfﬁheﬁ?lt)*baﬂ&,ne 1,1,1 ~tri- (4 hydroxyphenyl) ethane, tri-(4-
tetra(4-(4-hy | -i sqpropyl) - phenoxy) - net

h
o b oL (4 AP RER PEERRERRNS. ok i D s g hanyhkcyslabealiny dr oxy
15 benzqic af?quf Oxgmgﬁfg(‘(éqﬁ"dgp g{%ﬁ%@’i‘ 1§o(bréﬂ§fh)o}gﬂeﬂ81 @rbdbl:g(ﬁhydr§x3£§ fﬁ%{h}}}’l 4-

hydroxypheny

20 Preferred chain stoppers are the phenols of formula (1) R6-Ph- g?
erably

benzyl)-4- methylphenol 2-(4- hydroxyphenyl) -2-(2,4-dihydroxyphenyl)-propane,
hexa-(4-(4-hydroxyphenyl-isopropyl)phenyl)-orthoterephthalic acid ester, tetra-(4-
hydroxyphenyl)-methane, tetra(4-(4-hydroxy-phenyl-isopropyl)-phenoxy)-methane
and 1,4-bis[(4’,4°’-dihydroxy-triphenyl)-methyl]-benzene as well as 2,4-dihydroxy-
15 benzoic acid, trimesic acid, cyanuric chloride and 3,3-bis-(3-methyl-4-

hydroxyphenyl)-2-0x0-2,3-dihydroindole.

The branching agents to be used optionally are used in a quantity of 0.05 mol% to

2.5 mol%, once again in relation to the mols of diphenols used in each case.

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-



The -branching agents to be used optionally are used in a quantity OQZQQR%GS
nmol %to 2.5 nmol% once again in relation to the noll of diphenols use i&
each case. 20v$%g%%%§ﬁching agents can either be added with ?%@Eﬂpﬁﬁgﬁols
and the chain stoppers in the aqueous alkaline phase, or added dissolved in
an organi c solvent before phosgenation. 25 Al these neasures for the
production of pol ycarbonates are known to the person skilled in the art.

Suitable aro j ' ) .C ack Of _ | ugki o] est er
car bonat oo _ard PAlERITRanE, PEpant R ARG TS Raftle e, LTRS¢
acid, tert. - butiyfures3beresfopht hal i ¢ acid, 3, 3'-di phenyl dicarboxylic acid,

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

4, 4' - di phenyl lc af | ks ' -l Sz Q74848
PCT/ EP02/ 0242 ?,}-I_ tféé_) Q%g%t)lg %%gﬁlﬁy}h)g _ag@g,gtgﬁeé,}l%aﬂ& %m(i%n%?or‘%&‘tgl%%halm&@ Af
t ri met hyls- 3- phermighlarigdanderded’ - di car boxylic acid, or mxtures thereof O the
aromati c di carboxylic acids, terephthalic acid and/or isoterephthalic acid
are 5 particularly preferred. Derivatives of dicarboxylic acids are the

di carboxylic agldaE ' canelyd 16 (o =Yel =1 rs,
in particuIar@%ﬁemgﬁgggggggFggggcidfh?gﬁPgF? 42&.ﬁgzﬁg?gggg%§@P§%5%§§£
di met hyl est edsagaylid ecid bbalityli estas,iid whirpdvéarythe elstagvoscylit QeithdicllariBenatde

Quant s tat | vel JIRHEAG BB e BASH PR AT REDFStRS, so that the

nolar rafy o of the reaction partners is reproduced in the finished
pol yester carbonate. The aronatic dicarboxylic acid ester groups can be
i ncor por at ed Bbehcabendtstgroupd yrarmdpliaped, 1§:bstaptiklyy 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
dipheny] 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



the invention, including polyestercarbonates, are the known bound

process and t B 03474%8 nelt transesterification process. 20

preferably used as the carbonic acid derimptive in the fornmer and di phenyl
carbonate in the latter. Catalysts, solvents, working up, reaction
conditions etc. for polycarbonate production are sufficiently known and
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evaporating off the solvent and granulating the m xture obtained. In the
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exanpl e and

Pref-erred production nethods for the polycarbonates to be used accz&d}&%&so
el

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 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



pref.erably triphenyl phosphi ne, other known nould rel ease agents, faor exanple
and preferably fatty acid esters of glycerine or tetranethanol netZhadi, 2005
where the und¥¥YEdd fatty acids can al so be whol ly or parkGHEERGZ/02427

epoxi dised, in particular glycerine nonogtearate (GV5) or pentaerythrite
tetrastearate (PETS), flame 15 retardants, antistatic agents, UV absorbers,
for exanple and preferably hydroxy benzo-triazol es and hydroxytri azi nes,

fillers, glass .fibres, ent, tlcal bri ght eners,
transesterlfléﬂﬁ?oﬁlB%?ﬁP g@ﬂ a%&&g %ﬁé%@gl@i§°8 r8?ép5ﬁ89nbach
in quantitiespgflubRbune W sdfforﬁl'i@f er %Qia);’sn@moj- t&xéﬂﬂ&rodf‘iﬂn’ihaﬁ@' at isefiuho  the
whol e m xture, particularly preferably 0.01 wt.%to 1 wm.%in relation to

the 20 quant hcvﬂ@broghmnatc, Sofasabhe ghbaylsiifones Sa}feneatt | ssdmreteioahyly

avai |l abl e typ s and des of fibre strands and mll ed
i bree. prov Beebheyidrats e aRSshrrriopsBipehiaRs. SOHALOm ARSI & wi ¢ n
pol ycar bgnat egomBatldie withaGBer {146 SetdiRtst sQch ra@%ﬁ%ehﬁ@d @t BEmpounds,
conposi tions are produced fromE glass. E glass is an alum nium

borosi | i cat e givabts andtTetlan aafl kksbitetopbrateolysphieaoltoligockdegatet han 1 wt. % to DI N
1259. G ass fibres 8 to 20 min dianeter and 3 to 6 mm|ong (chopped
strands) are nornmally used. MIled fibres can also be used, as can suitable

30 gl ass beadFhedel af@ertRinal SR Fesdton HRhdBE] HSeE tﬁerﬁ)oplld@t@é)irb’@l@ﬂcﬂgﬂﬁtvea)ﬁnd
also in the nmoul ding conpositions according to the invention are alkal

salts of orgaHigethanwithiles epmpaneptsz2egulingdo the IWBORAGT 48BBAPTHYEP02/ 02427
-11- acu_s, in particular sulfonic acids such as for exanple sodium or
pot assi um perfl uorobutane sul fonate, potassium hexafl uoroal um nate, sodium

hexaf | uor oal uTheat&ldip@t @ssidsitioshs pleesdinguid trReinsehticanaie be Spdedsmr? nf digy|
benzene sul fonate, sodi um (N-benzenesul fonyl)-benzene sul f onam de, often in
5 conbi nat i onCYRVERLIRNARIOFGSERE FaFhiperanPY 1@19@@ asthodsopsnatbe Ryamional

conpounds, 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



cryolite and Tefl on and al so tetrabronobi sphenol -ol i gocar bonat e. ihese
conventional additives can be added to the thernoplastics in the A ZNéy
toget her wit hWh®¥HPonent s according to the invention or KfFSEJFEHEIy. 10
The moul di ng conpositions according to th@.nvention can be processed in the
conventional processing nmachi nery by known net hods using the conventional
processi ng paraneters for pol ycarbonate to produce noul dings. The invention
therefore als <Rk K&des the parts produced fromthe noul ding conpositions
15 according gbigﬁe—invention, such as noul di ngs and sem -fini shed products.
The moul dings are used for exanple in the electrical, electronic, |ighting,
conputer, constructjion, autonotive and/or aviation industries. 20 The
moul di ng conpdBf anasisies gives i thexampiss. PxFessed Bhvhpulrdaw tartke exightiabihe
articles, sugh As,kake.example filns, sheets, twin-wall sheets, |ight
fittings, data carriers such as Conpact Discs and Digital Versatile D scs,
housi ngs5for el ectrical equipnent, conputers, notor vehicle fittings such
as discs, instrunent panel conponents, lenses, trimand the |like or toys.
25 2 2 JUL 2032@&&@@@%848 PCT/ EP02/ 02427 -12- Exanpl es The quantities
given in the exanples, expressed in wt.% relate to the weight of the whole
m xture. 5 Polycarbonate 1. An additive-free aronmatic pol ycarbonate
consi sti ng of A3, &iditive-frek- rparatix ypitgaydonatepcaapatiag wift h2pihwefE@chydrexyphaatl)-gr oups
with a solution viscosiég gf 152?. It is nelted at. 10 28?§ in.a tmﬂp-shaft
ext ruder (ZSKP®%PI) WithReenobisrmial STRuRR IV tRersSbHNEH SRy ofF afiult at mglted at

10 290°C in a twin-shaft extruder (ZSK 32/2). The polymer strand was cooled and

granulated.

Polycarbonate 2:

15 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.

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.



Pol vcarbonate 2: 15 An additive-free aromatic pol ycarbonate consisting of

2, 2-bi s- (4- hydroxyphenyl)- propane with tert.-butyl phenol termn Izgrg%ﬁ)ﬁs
with a sol uti i ity of 1.195. It is melted at 280C i a?!{igg

ext ruder (ZSK%y%%&@he pol ymer strand was cool ed and gr azpﬁé“t‘r%&a.z The
granules were dried in a vacuum shelf dryer- at 80C for 24 h and injection
nmoul ded in an injection-noul ding nmachine at 310C and at a nould wall -
tenperature of 110C, to produce disc-shaped test pieces. The friction
coefficient s WhE@oBRARE o HSIdEA dSREAIAN oY% TRASUY iithshi@Olr qEnge. 25
sanme di sc-shaped nmoul ding was produced 1n all tests in an Arburg Allrounder
320- 210- 850- bouhjiextifash Inovdr delugs amahéraere mpreaadyenipgsiusitoan highpaoet ur e of
300C and a noulding tenperature of 90C. After cooling for 20 seconds, the
moulding is tw sted through an angle of 90C in the closed nould. A
processing daggagglel eCthop mﬁy%éms@@%gmth%bse%aw G apgb1of1 tRe di sc
and the contact pressure of the 30 nould plunger on the disc. The

coef fici énts aolycabomtericnediningmot inesld miastrpgey, appodnst emgainid@ GMS2605 WO

02/ 074848 PCT/ EP02/ 02427 -13- Th icient aof static, apd, dynanm c
friction is u$aG¥d¥ 1'50‘?19?5‘33{??%(109’“&_}1@&3@’ }fFﬁ‘gadII(ﬁQAe t qorﬂgiﬁég‘a@g}aﬁgg are
therefore norgrRdMAIRESAYSPRTAR: BhatkralikeRrastEaBRPII®Rict YPGRANHREEr ence
exanples 1 to 5 are shown'in Table 1. A 5 pol ycarbonate contai ning no noul d

rel ease agent KGaAgmesdegtver dortraferdngg. GVB = gl yceri ne nonostearate (Loxiol EP
129, Henkel KGaA, Dusseldorf, Germany) and a product containing PETS =
pentaerythrite tetrastearate (Loxiol VPG 861, Henkel KGaA) were given for
referenge. 10ThOendidihgEicbBp6aTERS hddoRiISy &S @R BhivBgtidrOark @atdareiRéd 8P ricd
characterised by nuch lower friction coefficients and are nore effective
even in smal | lgfradtietioreeocthciants aad ase motkacdecave cxpe iPETSl vanitisschange

agents nor mal gt%n&!ﬁg El}'MS 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




Table 1: 15 Ex- Conposition Friction Friction anple coefficient -
coefficient - Static Dynamic 1 Polycarbonate 1 + 0.2 wt. % N, N-di met Byl JULQ0Bs
0.28 " N-st earWQW(’(@-@ul f opr opyl ) -amoni um betai n (Ral uf on(PrC)T“"“:PI%?24 schig
AG Ludw gshafen, Gernmany) 2 Polycarbonati@-2 + 0.075 wt.% N, N 0.43 0.45

di met hyl - N-st earyl - NT- ( 3-sul fopropyl )- amoni um betain 3 Pol ycarbonate 2 +
0.05 wt.% N, Ndi- 0.48 0.5 nethyl-Nstearyl-N-(3-sul fopropyl)-

anmoni um betain 4 Pol ycarbonate 2 + 0.025 wt.% N, N-di - 0.57 0.57

met hyl - N-stearyl -N- (3 -sul fopropyl) anmmoniumbetain 22 JUL2005 WD 02/074848
PCT/ EP02/ 02427Refl4- (Refiposionposi tion Friction Fri ¢Ftiefon Ex- cBeétionci ent | -
coefficient + @wples Static Dynam c | Pol ycar bonat goadfizieR: 07bcomri etV 0. 6

0.61 2 PolycarBpoate 2 + 0.05 wt.% GVB 0.69 0.69] g34fol ycar bggggn@iCZ + 0. 025
w.% GVv5 0.86 0.85| 4 Polycarbonate | + 0.5 wt.%PETS 0.34 0,38 5

Pol ycar bonat ¢ 111. Q®ol:c8tbonate 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




2 2 JUL 2000 -15 CLAIMS 1. A thernoplastic nolding conposition conprising
a thernoplastic polycarbonate resin and a nold rel easing amount ¢f7 gy 2005
Zwi tt'erioni ¢ conpound according to formula (1) RL R2 R3 -N -R4 -SO3 IZI)
wherein R1, R2, and R3 independently denote al kyl groups having 1-30 carbon
atons, with the proviso that at |eastl5one group of Rl, R2, and R3 denotes an
al kyl group having 12 to 20 carbon atons, and R4 denotes a bival ent

al kyl ene group having 1-30 carbon atoms. 2. A nolded article conprising the
conposi ti M@I aiml. 3. The nolding conposition of claim21 wherein the
amount is 0.005 to 50% relative to the weight of the conposition.

1. A thermoplastic molding composition comprising a thermoplastic
polycarbonate resin and a mold releasing amount of a Zwitterionic compound

according to formula (I)
R; R; Ry -N" —R4 SOy’ D

wherein

R;,R,, and R; independently denote alkyl groups having 1-30 carbon atoms, with the
proviso that at least one group of R;,R,, and Rj denotes an alkyl group having 12 to
20 carbon atoms, and

R4 denotes a bivalent alkylene group having 1-30 carbon atoms.
2. A molded article comprising the composition of claim 1.

3. The molding composition of claim 1 wherein the amount is 0.005 to 50%

relative to the weight of the composition.



