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inproved nelt stability The invention relates to pol ycarbonate

conposi tions and copol ycar bonat e conp05|rﬂ0ns with inproved nelt
stability, the preparation thereof and the use thereof for the .
preparation of 5 conpositions, e.g. blends, and noul di ngs obtai nabl e

t her ef r om Polpcgrhondte campositivpsyish impromed mblit stabidint ai n subst ances
cont ai ni ng phenol groups, such as additives, inpurities or oligoners
and residual nmonomers, and pol ycarbonates containing phenol groups

are of par The dvantiannelatessto priycarbomse youpysdivat ead rebdyegrionate remgesitigys with
of i ndust r i3, fehBPRLBfkY, Cic pFpEMHBR R Rl SR hdrdbft

el ectrical ngirg?j ee | ect roanlﬁgtt:);s seecp%J las ar ouas?ng‘3 Lln%iggrélréz}i ’?te thelgre aration of
and in ésegomﬁ‘i’éhﬂé"%aa%tblél!ﬂsa?ﬂdmﬁhms@éta"@bbrﬂ@quf@s lmP@‘tlFléquW@@SltWS which
further | agged isehsthnOds dnGidisy BnbE tsfiehs bO" e
various CD and IIS)VIISS for mat s]és \%e QJOU Fu-T ay 3?‘3@"% ]ﬁHBE'%{J/%P ﬁ%gferk and
ext rusi on (gsigyal mn@lnerasané@ply@aquaatnwetammhgnolcgrOfuwae of Eelisatas infegest here.
background illum nation, LED uses and other display uses or water
bottles, but also optical uses in the autonobile sector, such as _

gl azi ng, 1Bewsagionpigs belengtoale igeoup dif findusrinlgthemmoplastiss oF hai hghie diverselugssdn the
el ement g Cgleéthémta% %lecljr(ﬁlr@es%mopgg Béni%ru!;:ﬁg lrﬂagalillta} WW&&O%UQHQE wh@r@%amcular
| anp coverlnﬁg‘tg el'd I'anps. t hese uses ani cal
properti esmg "*FHEP@CPFGQIG& arle r?ﬂ”('fﬁérf’t ﬁé@er lérgg ﬁe@aﬁdser is Olidsl ldta storagg media such
si mul taneopsthy vBiGR dRGLIBVD Rehat 80681 2EBREGY Alsk YndWiD- ﬂgDpEnQP@;&l%hBﬁ uses,
are always required. This is of great inportance in particular

event of r8chtap pelygarbenaly geis.edi fﬁilsﬁféﬁheatﬁdOfufP?ékaj@We'dillmI'@tlm thdiicesgs japd other
product i ongiyh sy @sfRnerd %Qgeﬁut%%&ﬁ 58 nneﬁE aufdnfobfe BRI AsucfA0 Sazing,
thermal properties require a high nelt stability at tenperatures

above 3D0 @vexipEsh plagtic WiThising gereenstas lighy oadudksy etementsice]limgtoss depsesapglymeric
reactions h%nm@e (mﬁl:lﬁctor;l. anﬂ)ﬁﬁﬁa'cgwrﬁés fol f&ﬁg ﬁ&l@b&n*p'st y of the nelt can

be reduced by added additives or by-produtts inherently present, such
as e.g. oligonmers containing phenol groups, phenol end groups of the

pol ymer baﬁlkehpff‘n@se%sesa|n§e9hd?||ﬂ:‘§p9rlopérﬁée¢1nﬁ rhéMHgﬁJal tn%ﬁgnés e8Naddl af)l"ﬁgj ith a
degradation of the polycarbonate. This radation then fani

i tsel f in HMpAREpYshig themme! fegiptancg @B@@ﬂlvgurlmmmyarﬁglwam r@gul@d
deterigpation in the thermal and mechani cal properties is always to

be found. A reaction of added additives, such as e. E@ col ouring

agents or UVs B¥@fskimportayice if pastiqudps irethe gvanbelcrelativedn logg C)“-‘é%‘i"ﬂ?ﬁe?{nd unexpected
mononer s oa.stgmay&ambgrbaaa.ow Wit Qh&e&l h%h&@p&ﬁ%uféshe'ap me{henﬁduyd Good thermal
present, via phenolic OH groups thereof accord % K has an adverse

ef fect on PHECTTiS| requdre 4Uiigh meft stablhtz at terpperpigren §boye 38R {¢.udliighnis obtiaed, inter alia,
pol ycar bongf QinfiRizing s@&bRdF¥RAGRHs lAhéndli gh thermal stress and high
shearing energy in the processing units. As a result, danmage may
arise_? t he pol yner, as described above inter alia due to secondary
reaction, wyaaluRRMhd @sbilfy of S8lnfelt din Be FA6UE %9 Ei@e@%d@&@@'o'r 'b§' Yroducts inherently
degradatlon of the po | ymer and an increased | owness i ndex during

| ong- t er m RIE¥NY fHEY a3 B&- Sligpctie RIGIHAE pbge! grpwesﬁ Phiped endh raipproé then golymer

obj ect of geMRhOBE A1t FHeASTRELIE “mwh}{%rnpﬁmﬁ{d@mﬁgmgéﬁédngﬁ‘%ft‘ﬁ@golycarbonate This
copol ycarbonat es conpositions with inproved nelt stability and

reduced pofcgrpdptgn theyrmanifesnigghyn ¢ oagtingefdhe meli viecopist ai ni ng ot her core
properpes. The object of the invention was the devel opnment of a

pol ycarbonat e conposition which has a good nelt stability even during
rel ati vel yAtogRaBKIEI8ISr Rdafesiorntige in thethgrmadipngk medbaitiess sropertip io aleys torpe found.

(l'ong dwel p (tdcHBs opgddeb'%dﬁﬁ‘P&r&L@h ab gt PQloliRly 4Bt ©) u@zratrs@#bafslafredfyohgomenc
high thermal stress when throughput is increased to jncrease

utilizati oiPnEftusitse ieideal (IQHamEE 1 PPBIARoAHD Hiith PBenoberposEroTRs n@ewrntlh present, via
i mproved ngleholRt@Pblohpyih¥BEMcd Mgy Rashf aBvepictted of e RiaMRNGINY

35
In continuous preparation processes for polycarbonates, such as e.g. by the interfacial or melt

polycondensation process, and/or subsequent processing steps, such as e.g. compounding, injection



WO 2011/ 0384258442010/ 005725 - 3 - phosphonites, in polyGraRsidiesras

and conpounds thereof and the influence thereof on the nelt
stability. It has been found, surprigingly, that added phosphates
of the fornmulae (1) and (2) lead to an 5inproved nelt stability. The
present invention therefore provides poI carbonat e conpositions

cont ai ni ngMSRYEBHRIt FEUYPN.1the Pelycaseanals mell anexnesed ore Mekithpr®a! giess and high
t hese phos m}ﬁltu?ena%y@l@thle pRkedsihl uBitd A aPesult RamQE: thayRdisd ¢ B p(\ﬂ'prﬁéreésrﬁe@rlbed

and R2 |ndepen ntl%hof each other and anpng one anot her represent
branched aPBayF itadpispee ihepcaidappiceeieal Mick dreiptudtedd br yredugdi beat stability,

wherein t hgegaédawm behe GRlynict aRd @h 8haddkad Relilbhvness GReR|dodhg 10RRAEm use under the
preferably. a -al kyl.” 15 The aryl radical is preferably

substltétewﬂHVwEP mmtg al kyl, branched Cl1 - C8-al kyl or cunyl,

wherein the substituents can be identical or different, but identical
substltuents are preferred. The ar radicals are preferably

subst i t ut edhss Wessitherefaw sheaqbjest af( dpveloping, fragnatis o pelygartgiyaty| compositions  and

subst i t uentgolydarbHiRgs ceﬁgd)satio@@smarrﬁprwﬁrdmmgbﬁlﬁyhﬁfA Medidle8 kAt for I8ndary
conmpounds (1) ‘and (2) are preferably added to a pol yearbonate nelt in

situin a E@ﬁfmﬁdﬂh@r%ﬁFV&ﬁW@Hﬁ&U€°$W§§arat|on process or a
conpourngi ng process, directly or in the formof a nasterbatch via a

side unit, prefera g y.with exclusjon of air. 25 The conpounds of the
fornulae (1 ? © ShiRPt PLYI® FIVENtORpYeS Pl dieYFionmB LA obarbPsifA eompesiHoms i Chpiae good

pref er abl ymd siabilik: ARR dRRRB relBivEy mfgﬁfeﬁﬁ@bﬂe){o 26att @ gl dREPbaRANIRP@duction (long
partlcularly referably 25 to 800 pp and very particularly
pref erabl y dyel EHLP‘I%SOO fithe @Gﬁnﬁldﬁfhe hot mould) or relatively high thermal stress™when throughput is

increased to increase the utilization of machine capacity.

15
Polycarbonate compositions with improved melt stability were thus to be provided for demanding
injection moulding processes, such as e.g. 2-component injection moulding or injection-
compression moulding processes, for example for the production of large mouldings, such as
automobile glazing or sunroofs or covering screens for front lights.

20
EP 0023291 describes stabilized thermoplastic moulding compositions based on polycarbonates,

ABS polymers and bridged phosphorus acid esters.

Phosphites of oxidation level +3 have the disadvantage that they severely adversely influence the
25 hydrolysis properties of the polycarbonates or polycarbonate blends containing corresponding

additives,

However, in polycarbonate compositions these substances have no stabilizing action on the
constancy of the melt and do not prevent undesirable secondary reactions, which manifest
30 themselves in a change, in particular a lowering, of the viscosity during the processing process and
thus in the end lead to an unstable, varying processing process. Merely protection against purely
thermal degradation, which manifests itself in yellowing during long-term storage (conventional

thermal ageing), is described.

35 However, the prior art gives no indications at all of the influence of phosphates, diphosphates or

mixtures of phosphates with other heat stabilizers, such as e.g. phosphites, phosphines or



-4- 0 1, 0\)\%156?9?389420 1 RL (3) where R = Q - Cg-al kyl, ar&cympzo10005725
particularly preferred. Polycarbonate conpositions containing

conpounds of the fornula (4) (tri-isooctyl- phosphate, TOF): 1,0 CYPCO
(4) are very particularly preferred. Further conventional heat
stabilizers, such as e.g. additives based on structural elenents of
t he for nul Beospimpitese i gylycabmnaghppd pempapndrethgigeloend the dafiepesnibergpiden the melt
Wi th structdiiad. el ements of the fornulae (5) to (8) are called
secondary 15 anti oxi dants (hydroperoxi de deconposers; Plastics
Addi ti ves Handbook, 5th edition, Hanser Verlag Munich, 2001). Primary
ant i oxi dantshaf foe&e rduad] ﬁ?drisﬁ@@‘,’%%ﬂc&h1ph@spmates'sb?fHeCf%}rhMaémPCiﬁ& @8 lead to an
phenol s or HALS stabilizers, can optionally also additionally be
added (Pl a¥prresd metistabdds Handbook, 5th edition, Hanser Verl ag
Muni ch, 2001). (8) wherein R4, R5, R6, R7 and R8 in each case
i ndependent|y of each other and anong one another represent H a C -
Cg- al kyl r &b rsgent igveasiamiferefosg proyideppolysasbgpalt sampogitionsrappininedphptes of the
The phenyl foenadé Q3knd @) B BikrARI eSS tpnbied €d by C - C8-al kyl,
branched CI - C8-al kyl or cunyl, wherein the substituents can be
identical or different, but identical substituents are preferred.
Preferably, R4, R5, R6, R7 and RBorepresent branched CI - C5-al kyl or
cunyl , particula&*&abreferably tért-butyl or cumyl. 10 The content of
these heat stabif Z5's, based on @et al mass of the conposition,
is preferaqy 30pfo 600 ppm furgier preferably 50 to 500 ppm and
particularly poefer@bly 500 ppm  (Ohe xdti 0Qof secondary
antioxidants to thﬁ&ﬁhosphates accor to 1h& invention can be
between 1510:1 to 1710, preferably 8:1 t z rcparticularly
preferably 6:1 to 1:6 and very particularly |

(1) R2

10 (2)
wherein R1 and R2 independently of each other and among one another represent branched alkyl

radicals and/or optionally substituted aryl radicals, wherein the alkyl radical is preferably a C, -

Cis-alkyl, more preferably a C;- Cg-alkyl.

15 The aryl radical is preferably substituted by C, - Cs-alkyl, branched C; - Cgz-alkyl or cumyl,

wherein the substituents can be identical or different, but identical substituents are preferred.
The aryl radicals are preferably substituted in positions 2 and 4 or 2, 4 and 6.
20 tert-Butyl substituents in these positions are very particularly preferred.

The compounds (1} and (2) are preferably added to a polycarbonate melt in situ in a continuous
polycarbonate preparation process or a compounding process, directly or in the form of a
masterbatch via a side unit, preferably with exclusion of air.

25
The compounds of the formulae (1) and (2) are employed in amounts of from 5 to 1,500 ppm,
preferably 10 to 1,200 ppm, more preferably 20 to 1,000 ppm and particularly preferably 25 to
800 ppm, and very particularly preferably from 30 to 300 ppm.

30  Polycarbonate compositions containing compounds of the formula (3)
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Ther nopl astic aromatic pol ycarbonates in the context of the present
invention are both honopol ycar bonat es and‘copolycarbonates; t he

pol ycar bonat es can be linear or branched in a known manner. The

t her nopl asti ¢ pol ycarbonat es and copol ycar bonates, including the
thernopl astic aromatic 5 pol yester carbonates, both summari zed under

the term pol ycarbonate, have nol ecul ar wei glgs M (wei ght-average My,
determ ned by gel perneation chronatograpﬁyégGPCD measur enent ,

pol ycarbonate calibration) of from 1840007 200, 000, preferably from
15,000 to 100,000 and particularly preféraﬁky 17,000 - 70,000 g/nol ..
The present invention furthernore provides gpnpositions containing

t he abovenenti oned 10 pol ycarbonate conpositions wi th phosphorus
conpounds of the formulae (1) and (2) and at | east one additive

chosen fromthe group consisting of W st@bilizer and nould rel ease
agent and optionally col ouring agent. The conposition in general
contains 0.01 to 3.000, preferably 0.02 to 1.50, nore preferably from

0. 03 to 1. 8GeraRrd g0ar-tGsalldyhmieypapicelady alefeyre@. 04 to 0. 80 wt. % (based on
the total conposition) of 15 additives. Organic WV stabilizers are
suitabl & as UV stabilizers. The UV stabilizers are preferably chosen
from t he gPoygriwinikte compositiche scob@inbet cangwohdssof( the ormlilan (A)i (trd-isboayh phosphate,
C ba), tri§6¥£es (CGX-06 from Ci ba), benzophenones (Uvinuls from

BASF), cyanoacrylates (Winuls from BASF), cinnamc acid esters and

oxal ani|l ides and m xtures of these UV stabilizers
sui tabl e UV absorbers are: a) Ml onates of th la (1): - 7 - b)
Benzotri azol e derivatives according to fornufa [): In formla
(I''), Rand X are identical or different and denpte H or al kyl or

al kyl aryl . In this context, Tinuving 329, where X =
1,1,3,3-tetranethyl butyl and R = H, Tinuving 350, 5 where X =
tert-butyl and R = 2-butyl, and Tinuving 234~ where X and R =
1, 1-di met hy1- 1- phenyl, are preferred. c¢) Déﬁﬁic benzotri azo
derivatives according to for a ™ 07 ~agn formula (111
and R2 are identical or different|and denote H, hal ogen,
Cl-Cl0-al kyl, CS-Cl 0- 10 cycl oatkyl, C7-Cl3-ar C6- Cl4- aryl,
-OR5 or -(QC0)-0-R5, where R5 = Nor Cl-C4-al kyl. rmula (111), R3
and R4 are |likewi se identical or different and d e H Cil-C4-alkyl,
C5- C6- cycl oal kyl, benzyl or C6-Cl4-aryl. In forrmuja (I11), mdenotes
1, 2 or 3 and n denotes I, 2,3 or 4. In this ntext, Tinuvine
360, where R = R3 =R =F; n=4;, R = @01,3,3-tetranethylbutyl; m
= 1 15is preferred. -8-

are very particularly preferred.

20 Exanpl es of

| e
), R

10
Further conventional heat stabilizers, such as e.g. additives based on structural elements of the

formulae (5) to (8), can optionally be added.

These compounds with structural elements of the formulae (5) to (8) are called secondary

15 antioxidants (hydroperoxide decomposers; Plastics Additives Handbook, 5th edition, Hanser
Verlag Munich, 2001). Primary antioxidants (free radical scavengers), e.g. sterically hindered
phenols or HALS stabilizers, can optionally also additionally be added (Plastics Additives
Handbook, 5th edition, Hanser Verlag Munich, 2001).



d) Dineric gs@z0l e derivatives according to fornula ('PWWEP2010/005725
wherein th“kt% dge denotes 00 -(CHR s )p -C0- (Y-0)r-CG(CHRA) p

5121, R2, mand n have the neaning given Sf-or fornula (111), and
wherein p is an integer fromO to 3, g is an integer from1 to 10, Y
is -CH2-CH2-, -(CH2)3-, -(CH2)4- (CH2)5-, -(CH2)6- or CH(CH3)-CH2-
and R3 and R4 have the i Pgﬁvenfor fora(III) In this
context, Tinuving 840, 121 = H n = = tert-butyl; m= 1;
R2 is attatied @8 or't ho position ive to the OH group;
R3= R4d= H p @ (CH)5- g=1, is prgferred. 10e) Triazine
derivatives aces /Fe f B8l a (V) O X WP

2011/ 038842PCT/ EP2010/ 005725 - 9 - con - Tinuvin(r) 1577,
where Rl = R2 = R3 R8 H X hexyl QIas ) UV-1 164, wher e
Rl = R = R3 = R4 = et X = octyl, are preferred. f) Triazine
derivatives of the foll g formul a (Va) 5wherein Rl denotes
Cl-alkyl to Cl7-alkyl, R2 denotes Hor Cl-alkyl to C4-alkyl and nis
Oto 20. g) Dimeric triaRfne derivatives of the fornmula (VI:) X (vO
wherein RI, R2, R3, R4, R5, R6, R7, R8 can be identical or different
and denote H, alkyl, (GN or hal ogen and X i sl kylidene, preferably
net hyl i dene or -(CH2CH2-0-)-n-C(=0)- and n represents 1 10t o 10,

preferably Ito 5, in particular Ito 3.
2011/ 038842PCT/ EP2010/ 0057%\@:-% /@\
f . jf‘ )
~P<
o O

R5 R4

R? R8 R6

{7)
(8)

wherein R4, R5, R6, R7 and R8 in each case independently of each other and among one another
represent H, a C; - Cs-alkyl radical, a phenyl radical or a substituted phenyl radical. The phenyl
5 radical is preferably substituted by C; ~ Cg-alkyl, branched C; - Cg-alkyl or cumyl, wherein the

substituents can be identical or different, but identical substituents are preferred.

Preferably, R4, RS, R6, R7 and R8 represent branched C; - Cg-alkyl or cumyl, particularly
preferably tert-butyl or cumyl.

10
The content of these heat stabilizers, based on the total mass of the composition, is preferably 30 to

600 ppm, further preferably 50 to 500 ppm, and particularly preferably 500 ppm.

The ratio of secondary antioxidants to the phosphates according to the invention can be between
15 10:1 to 1:10, preferably 8:1 to 1:8, particularly preferably 6:1 to 1:6 and very particularly
preferably 4:1 to 1:4.



h) D aryl Ates of the formula (VI1): wherein Rl

be identical or djgﬁer ent and denote H, aI kyl, CN or hal ogen %901&%@5725
context, Uvinul (r) 3030, where RL to R4B6= H, is preferred.

5Parti cul arl y preferred UV stabilizers for the noul ding conpositions
according to the invention are conmpounds fromthe group consisting of

t he benzot Fhuaweplagic( prmaticl ResebPrates etz dter cenioit edf he arfgend) invanen are both
mel onates f{igho Bgan%&?atéWﬁB%S&lyéaﬂ;oﬁﬁei Rde BOVGcaMBoRbbS 8 BE 1ihEE DR branched in a
conmpounds. The UV stabilizers are enployed in amounts of from 0.01
W.%to 1. BPWkMaepreferably in amounts of from0.05 wt.%to 0. 80

vvt % particularly preferably in amunts of from0.08 w.%to 10 0.5

. % and Very tRah iUt Poly¥arpéiieerabl osp ¢1pcaadasmt9§ Snddidd @ Bermoplast?d Ar@matic
0 4 wt. 5 based on the total corrp05|t| on. t he congomh on I's used
te

as a nmst ePH¥IER C?rBﬁ’“a{eﬁ’ebW”&lﬂ%ﬁz%ﬁ‘“dﬁrrthaée”a POLYEX PPN bR Ve ARksculat Heights My

content of (d%lﬁbﬁ@&é@eMvGaﬂetQﬂm%d BP gt . fameatiet ehAiMayogpaph (@PC%m@h@ﬁt@ﬂent
on the total conposit ul d rel ease agenfs op

to the conpY¥ifioase ca@e*eﬂoew HS f”PB‘ 1,200, 19, 209008nprg @bIY1§°'Br1éf08?5a%|!90 000 and

chosen fropartiifargrpReierabiil oo ) sedesmpent aerythritol tetrastearate,
gl ycerol nonostearate, stearyl stearate and propanedi ol stearate and

m xtures t reof The moul d.rel ease agents are g ocyed (N m)unts of
(om0 05 U GResEmo TG G EREs B (4 B HONy et fhegfpovementioned
pr e; er ag: ypdlj?baﬂjmatéﬂcSm@fmtfoP@WitQ pllos‘yf\hor% c(i)dihpbuﬂisvw 1% fogiﬁﬂid @yh@r (2y and at least
preferably 1 n  appounts o rom % t A)

Dt cal i P Re ey o AR o re T O Sk (45e grasidpgeloge agent and
based on t hgionsElyl @idagngsgEposi ti on. Primary anti oxi dant s which are
enpl oyed are, preferably, sterically hindered phenols (e.g. Irganox

5types fro Clba orexa e lr t adecyl|

S 8% o “Thseoroe 8t i aR LB e 330G SR PR P g d g, proterably rom
(pent aer yt b3 toll.00aind ghitts(13ey Preberdily 064 tte OBDYWL%4 -(Bysed ox yiph@ay Temposition) of
pr opi on te‘)icl or | rganox 1035 (thi odiethyl ene

bi s( 3- (g i"MF%r t - but y1- 4- hydr oxypheny1) - pr opi onat e) . The

conpositions according to the invention can furthernore contain
convent i on@lganiddiY isiabBizers ummuitﬁbis aDUNestaHnimts $habv itzztelnzers are preferably chosen

antistatic Lin ies

Sgents Thiopi @B PHIRERM R beafAIte L SRy W CLBIRRS: [Py op gom
t he i nvent Ciba), bmzpmeponeawphuis &ananﬁéi'F)my‘anqacryateknanulsrﬁnméiASHj,omnamlc acid
o phenol s @ B AFL ATLNEL HeR.200 pRAARal 1y bF anching agents.
The process eb synthesis i's generally known and is
described in nurrer ous 15 publ i catl ons. EP-A 0 517 044, WO

2006/ 02834BxanfglesAf uieble LB/ &sods 2606/ 072344 and EP-A 1 609 818 and
docunents cited there describe, for exanple, the interfacial and the

melt proce for th i on of polycarbonate. Di hydr oxyaryl
conpounds a% ﬂnaéersé)?ghgl rgﬁ’g)f or the preparation of polycarbonates
are those of the 20 fornmula (9) HO Z-OH(9) in which is an

aromatic radical gaving 6 to 30 C atggs, which can contain one or
more aromatic nuc|ei, can be substl tuf ed and can contain aliphatic or
cycloaliphatic radical® or al J ar s @rRhetero atons as bridge
menbers. Preferably; in|i ‘\l a Qapresents a radical of the
formula (10) e (D

R

7
R

wherein R denotes alkyl. Preferably, R represents C1-Cé-alkyl, in particular C1-C4-alkyl and
particularly preferably ethyl.



in which = nd Rl O i ndependently of each other repr H
Cl- G s-al k;"fo,l%éw%%gal koxy, hal ogen, such as O or Br, or iPﬁ%glfgéwomosns

case optionally substituted aryl or aral-Kyl, preferably H or

Cl-Cl2-al kyl, particularly preferably H or Cl-05-al kyl and very
particularly preferably H or nethyl, and 5Xrepresents a single bond,
-S2-, - COP) Bengotriazof: derigytivepaceydial kyfoemeda (I02- t o C5- al kyl i dene or
C6- to Cl2-arylene, which can optionally be condensed with further
aromatic rings cont Lgbng het.ero at oms. Preferably, X represents a
single bond, Gl to C5-alkylehe, C2 to C5-al kylidene, C5 to Cl2-

cycl oal kyl i g& ’ -CO. -S or -S2-, and X particularly
preferably \ gl e 10Ipond, isopropyl idene, C5 to
Cl2-cycl oal k derf® or ygen. Di phenols which are suitable for the
preparation of the polycarb&nates to be used according to the
invention are, for exanple, hydroquinone, resorcinol,

di hydr oxydi phenyl , bis-(h drpxyphenyg)- al kanes,

bi s- ( hydr olyigreHyi1D. R aH Sedrk siaical asidifTersny andslensn Briy pikykaniafey ied,

bi s- (hydr oxyphenyl ) ethers, bis-(hydroxyphenyl) ketones,

birs- (1 ydr oy RReleks, SHRRES20, Rirdre L OX OB 11hR3 Yhd RIS Tinuvine 350,
a, ar - bi s- (hydr oxyp enyfa- I'1 sopropyl benzenes, and al’kyl at ed,

nucl eusal kptrated tamduplendBs =Habuyeaet EnudoBpGdndhert RepebR® Priet-dimethol-1-
di phenol s sdl-hywdr oxydi phenyl
2,2-bis-(4?%§ﬁ¢%§§gﬂ%%¥])-l-phenylpropane, 1,1-

bi s- (4- hydr oxyphenyl) - phenyl et hane,

2, 2- bi s- (4e}yideox ygpletnydo)e geriopanescc@dDeln ©rri@a (H):hy1- 4- 20

hydr oxyphenyl ) - propane, 2, 4-bi s-(4-hydroxyphenyl) - 2- et hyl but ane,

1, 3-bis-[2-(4- hydroxyphenyl)-2-propyl]-benzene (bisphenol M,

2,2-bis-(3-ne ; 4wy dr oxyphenyl) < pEépane,
bi s- (3, 5-di ne hyi’z-hydroxyphenyl)- e,
2,2-bis-(3,5-Hh y,1- 4- hydr oxyphges 4T opane,

bi s- (3, 5-di net hy1- 4/ hydr oxyphhenyl )
roxyphenyl) - 2- N-¢f gH ?M

nmet hyl but ane, 1, 3- bi Syf2- i

ene and 1,1-6 is-(4-]\. yl)-3,3,5-trinet hyl cycl ohexane.
Particularly prefer(;;a}5 I pheno re

2, 2- bi s- (4- hydr oxyp#gny! ) - pr opane®BPA), 4, 4' - di hydr oxydi phenyl

(DAD), 2, 2-bis-(3-nethyl-4-hydroxyphenyl)-propane and 1, 1-bi s-(4-

hydr oxyphenyl) -3, 3, 5-tri net hyl cycl ohexane (TMC). 30 These and further
sui t abl e dinghendd §11pRe atteRare hleaticel q diffancnUBidAleRot® 910 h88&en, Gl-CABalky2C5-210-

991 27 3 9 2 848, ~J he, Ge

o 1 el QungBBRITE Frs1 3300 oMy dd ot Gis SagP RS ™t o el

3 832 396, French Patent Specification 1 561 518, in the nonograph

"H. Schnel In, fofdnea{I8, IR aad R, Bkeyl$ieosse adenPell yedirfo@nednd Sdendt He CS Q14468 C5-C6-
Publishersé Pb@’Ygrk119§%Tn%.2 WO 2011/ 038842PCTTEP2010/ 005725 - 13

~ et seq. ; 5oy SHEY RGO CEANM i n "D C Legrand, J.T. Bendier

Handbook of Pol ycarbonate Sci ence and Technol ogy, Marcel Dekker New
York 2000, inFformida @M1), 5dknotes 1,12 drB@n€Agemokk 1hpowpel ycar bonates only one
di phenol is enployed, and in the case of copol ycarbonates two or nore
di phenol s are enpl oyed. The di phenols used, like all the other 5

cheni cal s Biribis sentet Tapyyin®) Bed; yhere &1 add edRtoHihe 4s8ait hédidstetrampyhyhatyl; m = |
cont amy nat g¢rirtch. i npurities originating fromtheir own synthesis,
handl i ng and storage. However, it is desirable to work with raw
materials which are as pure as possible.

ﬁulﬂone,2,4-bis-(3,5-dinethy1-4-hyd

nN—"N

hyl-4- hydggxyphenyl) - 2- propyl ] - benz




The pol yca theS| s is carried out continuously. The&a6hiAls72s
inthe inte ace pr ocess) can be carried out in punped

circul ati on react ors tube reactors or sti-rred tank cascades or 10
conbi nati ons thereof, where it is to be ensured, by using the m xing
organs al ready nenti oned t hat the aqueous and organi c phase as far
as possi bl & lameylcé@}ipwa%%@ﬁft\’h@%?ﬁrw agitg fosnyla (Ve has reacted
conpletely, i.e. no |longer contains hydrol ysable chlorine from
phosgene or chl orocarbonic acid esters. 15 The ampunt of chain

term nators in_tkRd ormof nonophenol s, s(®h as phenol,

tert-butyl phgn or cunyl phenol, to bg=enployed is 0.5 nmol %to 10.0 -
nol % preferlablyl 1.0 nol %to 8.0 nol% payticularly preferably 2.0
nol %to 6.0 Y pased on the nol he particul ar di phenols

enpl oyed. The gdd{ti on of the chai n\g{,m nators can be carried out
before, during or\after the phosgen ion, preferably as a solution in
a sol vent m xt ure/of et hyl ene i de and 2@enl or obenzene (8-15

Wt . % st rengt h¥1© AT alBdee s Ohle interfacial synthesis are
tertiary am nes, i art| cul ar trHet hyl am ne, tributyl am ne,

trioctyl ani ne, N-etMemiperidine, Rypet hyl pi peridine or

N-i/n-propyl piperidine, particularly preferably triethylam ne and
N-et hyl pi peridine. The catalysts can be added to the synthesis
individually, in m xture or also side by side and successively,

opt i onal | yWAfrely “E?éﬂ‘}ﬂ% $RES 25 phosgenation, but meterings after the
i ntroduction of phosgene are preferred. Met eri ng of the catal yst or
catal ysts can be cagried out ||a, substance, in an inert solvent,
preferably tt@%1 3)f gheo_p_ol céar ona(t, s_;Lnt hesis, or also as an aqueous
solution, in "case of “terti ar am nes then as anmoni um sal ts

t her eof wnth aci ds, pref erabl y mneral acids, in particular

hydrochloric acid. If several catalysts are used or part amounts of

the total Bndfarn aptn hays theqpeanipg givap bor femaladtD) and vhereinsp igfn intgecisup 8é0 3, q
al so possi flg idGeFRERY 1998, YWist.ER en-.re@ﬁp dscaf),-NeE_)i-necr) 8 CHICH,)-CHy
various sites or various t'i mes. t arount’ of ¢ataly sts used

bet ween 0. @81R’t28d ROhpgtherasavinsisivse frdermuldiRol es of bi sphenol s

enpl oyed, preferably 0.01 to 8.00 nol% particularly preferably 0.05

to 5.00 rmi 1s cont‘(]:)ﬁ TmY,}@iﬁ@'tﬂg Wh&EPR mf—l m&aQSROi Ie?’[etMl)lll e ; ale1§ attached in the
stirred tank escers or sep Arators or ‘conbinatiohs o

measur es, Dl'[th(h@ﬁlﬁgﬂ statise 19l the @HrgrwweRwaBﬁ Waper; ¥o 'lﬁ@HﬁEI‘Efédle@ffW@én
the washing steps, optionall y u5| ng active or passive m Xing organs.

5 The |y ca be sol at e ol ution by evaporation of the
sol venﬁabygsefname d?r'vﬁé\gts a“x%c m%rpugle(@at ed entraining gas. The

resi dues of the solvent can be renoved fromthe highly concentrated
polymer nelts obtained in ©Ms way either directly fromthe nelt with
devol atilization extruders| thin filmevaporators, falling 10 film
evaporators or extrusionggvaporators, or by friction conpacting,
optionally also with the @d tion of an entraining agent, such as

ni trogen or carbon di oxi dey“orousi ng vacuum or alternatively also by
subsequent crystallization|and thorough heating of the residues of
the solvent in the $@I|CN ARE. ﬁ'ue reaction in the nelt (nelt

pol ycondensat i on prcess prcess) cantvpe carried out by the 15
transesterificatiq - i nuously or al so continuously.

.
"l 0 6ﬁ 9
When t he di hydrox w conmpound d diaryl carbonates, optionally
with further cepbdine are preseat ™gs a nelt, the reaction is

started in the 5resence of a suitable catalyst The conversion or the
nol ecul ar weight is increased at increasing tenperatures under
decr easi ng Eressures in_suitabl e apparatuses and devices by reno

of the monBR§iERdkyBe s Roaisdtangca s diftesmt and gieiH. aflerb aéﬁﬂdcglt‘athéloé‘?“r@é X is

alkyl, preferably iso-octyl.



10 dwel | tj 2"“01?/539%;1%3 separate nelts of the raw materi al s, iPP:T/Eon 0/005725
particul ar those 0 he nelt of the di hydroxyaryl conpound, are Se

as short as possible. On the other hand,-%he nelt nixture can dwel |
| onger at correspondingly | ower tenperatures without |osses in
qual ity because of the |owered nmelting point of the raw materi al

m xt ure colphiseantoits Hinwie® | i, vhera & =faw et Re Hi 8 =hThdraad Cyesorb® HE-1 164,
cat al yst, rabl v disgal i i m xed and the nmelt is
heated to ?ﬁ§£%15q%eégtﬁgn %gﬂgéggﬁgﬁgg&%@k?ﬂggstart of the
industrially inportant process for the preparation of polycarbonate

f rom 2, 2- bi)striazinhgadivativnep hEthy follopinggemwala(iYd):di phenyl carbonate, this

is 180 to 220 C, preferably 190 to 210 C, very particularly

preferably 190 C. At dwell tines of from15 to 90 mn, preferably 30

to 60 mn, reaction equilibriumijps established w thout the

hydr oxyaryl conpound for i noved. The reaction can be

carried out under atnospheric pf®ssure, but 20 for technical reasons

al so under increased pressyure. The preferred pressure in industrial
installations is 2 to absolute. The nmelt mxture is rel eased
into a first vacuum chaser; 6@6 pressure of which is set at 100 to
400 nbar, preferably to 150 t0 300 nbar, and directly thereafter is
heated again to the entyytenperature in a 6 t abl e devi ce under the
sanme pressure. During tjpe releasing operation the 25 hydroxyaryl
conpound forned is 70 R{h the nononers still present. After
a dwell tine of f n a bottom product receiver,
optionally wt € under the sane pressure at the
sanme tenperaturte, the reaction mxtuwe is released into a second
vacuum chanber, the pressure of which is 50 to 200 nbar, preferably
80 to 150 nbar, _and directl¥ thereafter is heated to a tenperature of
from 1998 t ¥hosp Redenpiesdradinil {p Gliplksd Raglgnates Thaw ¢ i-elkiylde Cf-alkybmdmdnf i 20.
210 to 30 230 C, in a suitable device under the sanme pressure. Here
al so, the DySinRRYAlaYhe BQNVRAHILr 1O fRMi(F1.pvaporated w th the nononers
still present. After a dwell tinme of from5 to 30 mn in a bottom
product receiver, optionally with punped circul ati on, under the sane
pressure at the sane O e—+eacttorom xture is rel eased
into a third vacuum chanber, the pressure of which is 30 to 150 nbar,
ar, and directly therg er is heated to a
tenperature of 35frowm.22Q0 to 280 C, preferabhly 240 to 270 C,

particul arly preferabliy 280 to 260 C, in a suifabl®%' - 16 - device
under the sane pgressire, Hege al so, the hydrQsrgyyl gconpound for nmed
is evaporated w {h tfie fonopkrs still denf. Aften’a dwehl tine of
from5 to 20 roduct @ NOP IIy with punped
circulation, upg t he sa essure at g sane tlgnpkrature, the
reaction mx®Ure~1s released iMoo a Rirther vacuum ChanBer, the
pressure of which is 5 to 100 nbar, 5 preferably 15 to 100 nbar,
particularly preferably 20 to 80 nbar, and directly thereafter is
heated to g, tempergtuye,of, from 250 to 300 C  preferably 26 0 290
C particul & lgﬁg’r gi" eﬁ’a%‘I’yRs’Zgert’bE?&%' o %lenr%'cgl %uﬁ%f%5$§“§33?°g%huﬁ ¥y CNoor
t he sanme phadssunel X Healleylidbmopreferabyhyathdidgar of|-(G-HCHe-OREN-CG+de ahd Srepresents |
evaporgéedﬁwbtqeégﬁqug qergnggéJﬂm resent. The nunber of these
stages, 4 by yexanbpg here,” c¢an vary between 2 and 6. The 10

Way o
tenperatures and pressures are to be adapted accordingly if the
nunber of stages changes, in order to obtain conparable results. The
rel ative viscosity of the precondensate of the oligoneric carbonate
achieved in these stages is between 1.04 and 1.20, preferably between
1.05 and 1.15, particularly preferably between 1.06 to 1.10. 15In a
preferred enbodi nent, the oligocarbonate produced in this way is



510 w. Hg@& g£rbatch can optionally contain further %4/&1}’281%%05725
such as Ilg sg T zers, nould rel ease agents, heat stabilizers or

colouring additives. The addltlon of addif?tves serves to prolong the
duration of use by stabilizers, which prevent degradation of the
constituents of the conposition, to inpart colour to the end product,
to sinplif}) P! prasessadairepfthe fgrmun(MIB: r el ease agents, flow
auxiliaries, antistatics) or to adapt the polyner 10 properties to
exposure to particul ar stresses (i mpagt nodifiers, such as rubbers;
f1 ameproofing agents, colourfing agent®, glass fibres). These
additives can be addedRf,q i eLR; i ndi vidually or in any
desired m xtures or severa xtures, and in particular
directly during |soIRg or after nelting of granules
in a so-called the additives or

m xtures thereo #lt as a solid, that
is to say as a po pe of netering inis

t he use of - eRgs of the
additives or a d| tional additives

for polycarbongdte col -osl-' - | 1iexanple, in
"Additives forgPl : 5 Vegvier, Oxford
1999", in "Plasf% 3 ANdi ti R % ifel, hﬁqger,
NUnlch 2001" 2 . ) g, agent s uch as
organic dyestuffs pF—/i 0 R d& '_\- grents, | R absorbers,

N W th stabilizers,

' 't or inorganic
adsled. The pol ycarbonate
conpositions according to can’be processed in the
conventional 25 mannerRg maRhi nes, for exanple on
extruders or injection nﬁg,d|ﬁbsnaam ngs, to give any desired shaped
articles, or nouldings to give filnm& or Bheets or bottles. The
polycarbonate conpositions wth inproved nelt properties according to
t he present i nv whi ¢ ? |nab an be
enpl oyed forerflﬁzytfﬁo g ?edﬁe"glfaq Git att n tee%‘talkyl’fl ?r@lag)l%%f]‘
| am nates thereof; e.g. for card uses and tubes) and shaped articles
(bottles),hhﬁﬁpﬂMiﬁp@ﬁﬂﬂ@BbmgeWwﬁohﬁ@Rmusgiémekhaitransparent sector,
especially in the field of optical uses, such as e.g. sheets,

mul ti-wall_sheets, glazj nﬁ di ffusing or covering screens, Ia
coverings, P%%%fimgefsmde‘é Stablizeyp é%rtt]i‘ecmoqli“@&?or&l&%ﬂ‘%‘t Q?FO'é!"éH%WF dnvgption are

optical datgmppufdsaesin MRAréup HGRINE DT tlétHeRzotridzol oMY dimNPber2MBazoles (c and
18 - R(W, mnidisks in their various only readable or once.witable

and opt i on®k fhy malangtes a)and the,paneaATHAISHRIANE mixuigs plihese coppuETss f or
near-field optics, and furthernore for the production of objects for
the electr TE@-WEt@lﬁhie‘?&n hl@seniﬂI(%Jeﬂis{n %ﬂl@uﬁt—sr of %‘h‘pb 01 '%vtf%' s hEUO Wﬁﬁreferably in
field of use & ycarbonate conpositions according t

i nvention @m@mtsspfcﬁw Qe wt.YHe &89 Wigr. negickigriy piséerablly wramennts ghgom 0.08 wt.% to
di ffusiipg §8nR8NS ANy BiM&]Iard apf%amy% &RourRUbr A3 @, 1%\1% @@b 4495 Halkd on the
the autonobil e sector’, such as glazing, coverings of plastic,

sunr oof s, EN“S@EW%@P@d di ffusing and covering screens, |ight

conduct or el enents, collimtors, |enses, LED uses, polyner | i ght

conduct or ﬁ'l ﬁg@gﬁn osﬁi!aq 1é M a%%vtﬁggté}gzﬁcl; R tlL o1y {bs&jogr Araaqrﬁsco ;Tpud-mqayer the
polycarbonate conpositions ent invention are used |

parti cul arcdngant ofHéV phsepar eanibod -89 “tl:&)’«rpwfm@éx 5 b8 em&isbassdjcmthamtaé .cqnposmon
PC/ ABS, PC/ ASA, PC/ SAN, PC/ PBT. PC/ PET or PC/PETG and conponent S

whi ch i npo articul ar qU|re nt ti nd nec

propertie S%Ee Rug};]ld rgf’éasfeoalgerﬁ gﬂgpqn Y ﬁ(gdeglr{% 3 CO&]B)O&I@?%S qecor, wé t&le%% invention are
sect or 15 suphfeablyplahgsn Fwint (tlh\aegro@anmm 1h<au'qas hpelndelymr‘mid tatrasterrate g glycerol

monostearate, stearyl stearate and propanediol stearate and mixtures thereof. The mould release

i ndi vi dual |y,
gl ass (hol | ow) 3
scattering pigments, Rgg

agents are employed in amounts of from 0.05 wt% to 2.00 wt.%, based on the moulding
composition, preferably in amounts of from 0.1 wt% to 1.0 wt.%, particularly preferably in



- 19 - : Pol ycar bonat e conpositions based

Makr ol on Z%Q]?gg%gpol yearbonate with an MWR of 10 cnB/10 mP?haﬁiPzgl(%)osns
¢/ 1.2 kg, Bayer Material Science) are proVided with the additives

listed in 5 Table 1 on a tw n-screw extruder at 280 C. 0.01 wt. % of

tri-isooctyl phosphate (TOF, Lanxess) is additionally added to the
pol ycar bonam@'“ésoﬁ"gﬁgmtq Pt Ycledkefl Wyt edt e pavetariyorrefemblygn amounts of from

pent aeryt hphtghy, {814 RBde ?Js@é&vth&ﬂé!xl@ﬂng‘c’g’ Bfibnf rom Cogni s Tin
329: Tinuvin 329; hydroxybenzotriazol & absorber from BASF/ C ba 10

TPP: triphenyl phosphi ne from BASF PEPQ | rgafos P PEPQ dineric
phosphoni t Prl&ﬁﬁ%mefn@\nﬁcl{e{ré)&gﬂ%@d%re ?‘nﬁreﬁ)lﬁzteﬁ% Réhdarel ‘EﬁénQHlt&gé )Irganox

| rgaf os 168: osphlte from BAS rmula b, ere

tert-bupyl 5ypes from| £ihandr BovPle mw%rlé%ﬁoq‘@d@@ﬂ osCred- t@!ﬁEUW[r‘bh%%YPhenyl)
1076 (ster g&giowe)hl _npigaﬁ&ﬁ @b@no ;)enia heolratetlraqz.sﬂs &, 51é tér& Qﬁﬂfl%%Fc(rQypﬁeny])

Dover phos di meric ph OSE from Dover,
where R4 =PIOpPipHe)Rs [rgmpx Oéﬁ_](rtflypwet yl@e bisGinEeo- dlttzr*t-@utygf,l hy rozfypheqyl)girq:plonate)
100 6 SC166 LCO SZ.0 |

The compositions according to the invention can furthermore contain conventional additives, such

10 as other heat stabilizers, antistatics, colouring agents, flow auxiliaries and flameproofing agents.

The preparation of the polycarbonates to be used according to the invention is in principle carried

out in a known manner from diphenols, carbonic acid derivatives and optionally branching agents.

The process for polycarbonate synthesis is generally known and is described in numerous
15 publications. EP-A 0 517 044, WO 2006/072344, EP-A 1 609 818, WO 2006/072344 and EP-A |
609 818 and documents cited there describe, for example, the interfacial and the melt process for

the preparation of polycarbonate.

Dihydroxyaryl compounds which are suitable for the preparation of polycarbonates are those of the
20 formula (9)

HO-Z-OH (9)
in which

zZ is an aromatic radical having 6 to 30 C atoms, which can contain one or more
aromatic nuclei, can be substituted and can contain aliphatic or cycloaliphatic radicals or

25 alkylaryls or hetero atoms as bridge members.
Preferably, in formula (9) Z represents a radical of the formula (10)

R9 R9

(10)
R10 R10

in which
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R9 and R10 independently of each other represent H, C,-Cys-alkyl, C,-C s-alkoxy, halogen,
such as Cl or Br, or in each case optionally substituted aryl or aralkyl, preferably H or
C,-C-alkyl, particularly preferably H or C,-Cs-alkyl and very particularly preferably H or
methyl, and

X represents a single bond, -SO,-, -CO-, -O-, -S-, C;- to Cs-alkylene, Cy- to Cs-
alkylidene or C¢- to Cyz-arylene, which can optionally be condensed with further aromatic

rings containing hetero atoms.

Preferably, X represents a single bond, C; to Cs-alkylene, C, to Cs-alkylidene, Cs to Cja-
cycloalkylidene, -O-, -SO-, -CO-. -8- or -8O,-, and X particularly preferably represents a single
bond, isopropylidene, Cs to Cy-cycloalkylidene or oxygen.

Diphenols which are suitable for the preparation of the polycarbonates to be used according to the
invention are, for example, hydroquinone, resorcinol, dihydroxydiphenyl, bis-(hydroxyphenyl)-
alkanes, bis-(hydroxyphenyl)-cycloalkanes, bis-(hydroxyphenyl) sulfides, bis-(hydroxyphenyl)
ethers, bis-(hydroxyphenyl} ketones, bis-(hydroxyphenyl)} sulfones, bis-(hydroxyphenyl)
sulfoxides, o,a'-bis-(hydroxyphenyl)-diisopropylbenzenes, and alkylated, nucleus-alkylated and

nucleus-halogenated compounds thereof.

Preferred diphenols are 4,4'-dihydroxydiphenyl, 2,2-bis-(4-hydroxyphenyl)-1-phenylpropane, 1,1-
bis-(4-hydroxyphenyl)-phenylethane, 2,2-bis-(4-hydroxyphenyl)-propane, 2,2-bis-(3-methyl-4-
hydroxyphenyl)-propane, 2,4-bis-(4-hydroxyphenyl)-2-methylbutane, 1,3-bis-[2-(4-
hydroxyphenyl)-2-propyl]-benzene (bisphenol M), 2,2-bis-(3-methyl-4-hydroxyphenyl)-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, 1,3-bis-[2-(3,5-dimethyl-4-hydroxyphenyl)-2-propyl]-benzene and 1,1-bis-(4-
hydroxyphenyl)-3,3,5-trimethylcyclohexane.

Particularly preferred diphenols are 2,2-bis-(4-hydroxyphenyl)-propane (BPA), 4,4-
dihydroxydiphenyl (DOD), 2,2-bis-(3-methyl-4-hydroxyphenyl)-propane and 1,1-bis-(4-
hydroxyphenyl}-3,3,5-trimethylcyclohexane (TMC).

These and further suitable diphenols are described e.g. in US-A 2 999 835, 3 148 172, 2 991 273,
3271 367,4 982 014 and 2 999 846, in the German Offenlegungsschriften 1 570 703, 2 063 050,
2036 052,2 211 956 and 3 832 396, French Patent Specification 1 561 518, in the monograph "H.
Schnell, Chemistry and Physics of Polycarbonates, Interscience Publishers, New York 1964, p. 28



LZ.0O Sr
LZ.0 St

10

15

20

25

30

35

Wdagffsfis | | 100 SS17.66 LCO SZ.0 | | SZWOpcryepiiffifisras
| 1 s

et seq.; p. 102 et seq.", and in "D.G. Legrand, J.T. Bendler, Handbook of Polycarbonate Science
and Technology, Marcel Dekker New York 2000, p. 72 et seq.".

In the case of homopolycarbonates only one diphenol is employed, and in the case of
copolycarbonates two or more diphencls are employed. The diphenols used, like all the other
chemicals and auxiliary substances added to the synthesis, may be contaminated with impurities
originating from their own synthesis, handling and storage. However, it is desirable to work with

raw materials which are as pure as possible.

The polycarbonate synthesis is carried out continuously. The reaction in the interface (SPC
process) can be carried out in pumped circulation reactors, tube reactors or stirred tank cascades or
combinations thereof, where it is to be ensured, by using the mixing organs already mentioned, that
the aqueous and organic phase as far as possible only demix when the synthesis mixture has
reacted completely, i.e. no longer contains hydrolysable chlorine from phosgene or chlorocarbonic

acid esters.

The amount of chain terminators in the form of monophenols, such as phenol, tert-butylphenol or
cumylphenol, to be employed is 0.5 mol% to 10.0 mol%, preferably 1.0 mol% to 8.0 mol%,
particularly preferably 2.0 mol% to 6.0 mol%, based on the moles of the particular diphenols
employed. The addition of the chain terminators can be carried out before, during or after the
phosgenation, preferably as a solution in a solvent mixture of methylene chloride and

chlorobenzene (8-15 wt.% strength).

The catalysts used in the interfacial synthesis are tertiary amines, in particular triethylamine,
tributylamine, trioctylamine, N-ethylpiperidine, N-methylpiperidine or N-i/n-propylpiperidine,
particularly preferably triethylamine and N-ethylpiperidine. The catalysts can be added to the
synthesis individually, in a mixture or also side by side and successively, optionally also before the
phosgenation, but meterings after the introduction of phosgene are preferred. Metering of the
catalyst or catalysts can be carried out in substance, in an inert solvent, preferably that of the
polycarbonate synthesis, or also as an aqueous solution, in the case of the tertiary amines then as
ammonium salts thereof with acids, preferably mineral acids, in particular hydrochloric acid. If
several catalysts are used or part amounts of the total amount of the catalyst are metered in, it is of
course also possible to carry out different methods of metering in at various sites or various times.
The total amount of catalysts used is between 0.001 to 10.000 mol%, based on the moles of
bisphenols employed, preferably 0.01 to 8.00 mol%, particularly preferably 0.05 to 5.00 mol%.

The organic phase is washed repeatedly with desalinated or distilled water. The ofganic phase,

where appropriate dispersed with parts of the aqueous phase, is separated off after the individual
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washing steps by means of settling tanks, stirred tanks, coalescers or separators or combinations of
these measures, it being possible for the wash water to be metered between the washing steps,

optionally using active or passive mixing organs.

The polymer can be isolated from the solution by evaporation of the solvent by means of heat,

vacuum or a heated entraining gas.

The residues of the solvent can be removed from the highly concentrated polymer melts obtained in
this way either directly from the melt with devolatilization extruders, thin film evaporators, falling
film evaporators or extrusion evaporators, or by friction compacting, optionally also with the
addition of an entraining agent, such as nitrogen or carbon dioxide, or using vacuum, or
alternatively also by subsequent crystallization and thorough heating of the residues of the solvent

in the solid phase.

The reaction in the melt (melt polycondensation process, MPC process) can be carried out by the
transesterification process discontinuously or also continuously. When the dihydroxyaryl
compounds and diaryl carbonates, opticnally with further compounds, are present as a melt, the
reaction is started in the presence of a suitable catalyst. The conversion or the molecular weight is
increased at increasing temperatures under decreasing pressures in suitable apparatuses and devices
by removal of the monchydroxyaryl compound split off, until the end state aimed for is achieved.
By choice of the ratio of dihydroxyaryl compound to diaryl carbonate, of the loss rate of the diaryl
carbonate via the vapours determined by the choice of procedure or installation for the preparation
of the polycarbonate, and of compounds optionally added, such as, for example, a higher-boiling

monohydroxyaryl compound, the nature and concentration of end groups is determined.

Preferably, the continuous process for the preparation of polycarbonates is characterized in that one
or more dihydroxyaryl compounds are melted with the diaryl carbonate, optionally also other
reactants added, using the catalysts, and after a precondensation, without the monchydroxyaryl
compound formed being separated off, the molecular weight is built up to the desired level in
several subsequent reaction evaporator stages at temperatures increasing stepwise under pressures

decreasing stepwise.

The devices, apparatuses and reactors suitable for the individual reaction evaporator stages are,
according to the course of the process, heat exchangers, pressure-release apparatuses, separators,
columns, evaporators, stirred tanks and reactors or other commercially obtainable apparatuses
which provide the necessary dwell time at selected temperatures and pressures. The devices chosen
must render possible the necessary introduction of heat and be constructed such that they meet the

requirements of the continuously increasing melt viscosities.
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All the devices are connected to one another via pumps, pipelines and valves. The pipelines
between all the equipment should of course be as short as possible, and the curvatures of the lines
should be kept as small as possible in order to avoid unnecessarily prolonged dwell times. In this
context, the external, that is to say technical framework conditions and requirements for assembly

of chemical installations are to be taken into account.

For carrying out the process by a preferred continuous procedure, either the reaction partners can
be melted together, or the solid dihydroxyaryl compound can be dissolved in the diaryl carbonate
melt or the solid diaryl carbonate can be dissolved in the melt of the dihydroxyary! compound or
the two raw materials are brought together as a melt, preferably directly from the preparation. The
dwell times of the separate melts of the raw materials, in particular those of the melt of the
dihydroxyaryl compound, are set as short as possible. On the other hand, the melt mixture can
dwell longer at correspondingly lower temperatures without losses in quality because of the

lowered melting point of the raw material mixture compared with the individual raw materials.

Thereafter, the catalyst, preferably dissolved in phenol, is admixed and the melt is heated to the
reaction temperature. At the start of the industrially important process for the preparation of
polycarbonate from 2,2-bis-(4-hydroxyphenyl)-propane and diphenyl carbonate, this is 180 to
220 °C, preferably 190 to 210 °C, very particularly preferably 190 °C. At dwell times of from 15 to
90 min, preferably 30 to 60 min, reaction equilibrium is established without the hydroxyaryl
compound formed being removed. The reaction can be carried out under atmospheric pressure, but
for technical reasons also under increased pressure. The preferred pressure in industrial

installations is 2 to 15 bar absolute.

The melt mixture is released into a first vacuum chamber, the pressure of which is set at 100 to
400 mbar, preferably to 150 to 300 mbar, and directly thereafter is heated again to the entry
temperature in a suitable device under the same pressure. During the releasing operation the
hydroxyaryl compound formed is evapératecl with the monomers still present. After a dwell time of
from 5 to 30 min in a bottom product receiver, optionally with pumped circulation, under the same
pressure at the same temperature, the reaction mixture is released into a second vacuum chamber,
the pressure of which is 50 to 200 mbar, preferably 80 to 150 mbar, and directly thereafter is heated
to a temperature of from 190 to 250 °C, preferably 210 to 240 °C, particularly preferably 210 to
230 °C, in a suitable device under the same pressure. Here also, the hydroxyary! compound formed
is evaporated with the monomers still present. After a dwell time of from 5 to 30 min in a bottom
product receiver, optionally with pumped circulation, under the same pressure at the same
temperature, the reaction mixture is released into a third vacuum chamber, the pressure of which is
30 to 150 mbar, preferably 50 to 120 mbar, and directly thereafter is heated to a temperature of
from 220 to 280 °C, preferably 240 to 270 °C, particularly preferably 240 to 260 °C, in a suitable



S9228+TCF 6.1Z VZZ TO CO 82Z6S 6 i 9 | Z 8 ZzcY
W sot+006L ¥ 1772177 W To 006EL L, 161 OTZ cYrer2¥lunosas

device under the same pressure. Here also, the hydroxyaryl compound formed is evaporated with
the monomers still present. After a dwell time of from 5 to 20 min in a bottom product receiver,
optionally with pumped circulation, under the same pressure at the same temperature, the reaction
mixture is released info a further vacuum chamber, the pressure of which is 5 to 100 mbar,
5 preferably 15 to 100 mbar, particularly preferably 20 to 80 mbar, and directly thereafter is heated to
a temperature of from 250 to 300 °C, preferably 260 to 290 °C, particularly preferably 260 to
280 °C, in a suitable device under the same pressure. Here also, the hydroxyaryl compound formed

is evaporated with the monomers still present.

The number of these stages, 4 by way of example here, can vary between 2 and 6. The
10 temperatures and pressures are to be adapted accordingly if the number of stages changes, in order

to obtain comparable results.

The relative viscosity of the precondensate of the oligomeric carbonate achieved in these stages is
between 1.04 and 1.20, preferably between 1.05 and 1.15, particularly preferably between 1.06 to
1.10.

15 In a preferred embodiment, the oligocarbonate produced in this way is conveyed, after a dwell time
of from 5 to 20 min in a bottom product receiver, optionally with pumped circulation, under the
same pressure at the same temperature as in the last flash/evaporator stage, into a disc or basket
reactor and subjected to a further condensation reaction at 250 to 310 °C, preferably 250 to 290 °C,
particularly preferably 250 to 280 °C, under pressures of from 1 to 15 mbar, preferably 2 to

20 10 mbar, over dwell times of from 30 to 90 min, preferably 30 to 60 min. The product reaches a
relative viscosity of from 1.12 to 1.28, preferably 1.13 to 1.26, particularly preferably 1.13 to 1.24.
The melt leaving this reactor (medium viscosity reactor) is brought to the desired end viscosity or
the end molecular weight by separating of the condensation product, phenol, in a further disc or 7
basket reactor (high viscosity reactor). The temperatures here are 270 to 330 °C, preferably 280 to

25 320 °C, particularly preferably 280 to 310 °C, the pressure is 0.01 to 3.00 mbar, preferably 0.2 to
2.0 mbar, over dwell times of from 60 to 180 min, preferably 75 to 150 min. The rel. viscosities are
set at the level necessary for the envisaged use and are 1.18 to 1.40, preferably 1.18 to 1.36,
particularly preferably 1.18 to 1.34,

The function of the two basket reactors can also be combined in one basket reactor.

30  The vapours from all the process stages are removed directly, collected and worked up. This

working up is as a rule carried out by distillation in order to achieve high purities of the products.

Granules are obtained, if possible, by direct spinning of the melt and subsequent granulation, or by

using melt extruders, from which spinning is carried out in air or under liquid, usually water. If
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extruders are used, additives can be added to the melt before this extruder, optionally using static

mixers, or through side extruders in the extruder.

Before the spinning (granulation), the compounds of the formulae (1) and / or {2) are fed into the
melt via a side unit (side extruder) as the pure substance or as a masterbatch in polycarbonate (max.
10 wt.%). This masterbatch can optionally contain further additives, such as light stabilizers, mould

release agents, heat stabilizers or colouring additives.

The addition of additives serves to prolong the duration of use by stabilizers, which prevent
degradation of the constituents of the composition, to impart colour to the end product, to simplify
the processing (e.g. mould release agents, flow auxiliaries, antistatics) or to adapt the polymer
properties to exposure to particular stresses (impact meodifiers, such as rubbers; flameproofing

agents, colouring agents, glass fibres).

These additives can be added to the polymer melt individually or in any desired mixtures or several
different mixtures, and in particular directly during isolation of the polymer or after melting of
granules in a so-called compounding step. In this context, the additives or mixtures thereof can be
added to the polymer melt as a solid, that is to say as a powder, or as a melt. Another type of
metering in is the use of masterbatches or mixtures of masterbatches of the additives or additive

mixtures.

Suitable conventional additives for polycarbonate compositions are described, for example, in
"Additives for Plastics Handbook, John Murphy, Elsevier, Oxford 1999", in "Plastics Additives
Handbook, Hans Zweifel, Hanser, Munich 2001" or in WO 99/55772, p. 15-25.

Colouring agents, such as organic dyestuffs or pigments, or inorganic pigments, IR absorbers,
individually, in a mixture or also in combination with stabilizers, glass (hollow) beads, inorganic

fillers or organic or inorganic scattering pigments, can furthermore be added.

The polycarbonate compositions according to the invention can be processed in the conventional
manner on conventional machines, for example on extruders or injection moulding machines, to

give any desired shaped articles, or mouldings to give films or sheets or bottles,

The polycarbonate compositions with improved melt properties according to the present invention
which are obtainable in this way can be employed for the production of extrudates (sheets, films
and laminates thereof; e.g. for card uses and tubes) and shaped articles (bottles), in particular those
for use in the transparent sector, especially in the field of optical uses, such as e.g. sheets, multi-
wall sheets, glazing, diffusing or covering screens, lamp coverings, covering screens of plastic,

light conductor elements or optical data storage media, such as audio-CD, CD-R(W), DVD, DVD-
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R(W), minidisks in their various only readable or once-writable and optionally also rewritable
embodiments, and data carriers for near-field optics, and furthermore for the production of objects

for the electrical/electronics fields and [T sector.

A further large field of use for the polycarbonate compositions according to the invention are
diffuser sheets for background illuminations, diffusing screens and other display uses, but also
optical uses in the automobile sector, such as glazing, coverings of plastic, sunroofs, UV-protected
diffusing and covering screens, light conductor elements, collimators, lenses, LED uses, polymer

light conductor elements and lamp coverings for long field lamps.

The polycarbonate compositions of the present invention are used in particular for the preparation
of compounds, blends, such as e.g. PC/ABS, PC/ASA, PC/SAN, PC/PBT. PC/PET or PC/PETG,
and components which impose particular requirements on optical and mechanical properties, such
as, for example, housings, objects in the E/E sector, such as plugs, switches, panels, lamp holders
and coverings in the automobile sector, lamp holders and coverings, glazing, the medical sector,

such as dialysers, connectors, taps, packaging, such as bottles, containers.

The present application likewise provides the extrudates and shaped articles or mouldings from the

polymers according to the invention.
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HAW WD 2011/ 038842PCT/ EP2010/ 005725 - 2¥ = Further exanples with
UV-prot ected conpositions with added phenol : Mkrol on 2808 (BPA

pol ycarbonate with an MR of 10 cnB8/10 mn at 300 C/ 1.2 kg, Bayer
Mat er i al ScEsaemds, to which various UV absorbers and al so phenol are
added, was |i kew se used for Exanples 11 and 12. It is known that

t hese conpewids. with a free hydroxyl function lead to severe
5degradati on of polycarbonates during storage, in particular in

conbination with thermal stress. Table 3 WR @320 C WR @340 C
Exanpl e 11 Polpcaghanatg coppgsitions based on Makrolon 2808 (BPA polycarbonate with an MVR of

10 cm’/10 min at 300 °C/1.2 kg, Bayer MaterialScience) are provided with the additives listed in
5 Table 1 on a twin-screw extruder at 280 °C.

0.01 wt.% of tri-isoocty]l phosphate (TOF, Lanxess) is additionally added to the polycarbonate

compositions according to the invention.

PETS: pentaerythritol tetrastearate; Loxiol VPG 861 from Cognis

Tin 329: Tinuvin 329; hydroxybenzotriazole UV absorber from BASF/Ciba
10 TPP: triphenylphosphine from BASF

PEPQ: Irgafos P PEPQ; dimeric phosphonite from BASF/Ciba (formula 7, where R7 and R8 = tert-
butyl).

Irgafos 168: phosphite from BASF/Ciba (formula 5, where R7 and R8 = tert-buty!)

Irganox B900: mixture of Irgafos 168 and Irganox 1076 (sterically hindered phenol) in the ratio 4:1
15 from BASF/Ciba

Doverphos S 9228-PC: dimeric phosphite from Dover, USA (formula 8, where R4 = H and R3, Ré

= cumyl)
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Further examples with UV-protected compositions with added phenol:

Makrolon 2808 (BPA polycarbonate with an MVR of 10 ¢cm’/10 min at 300 °C/1.2 kg, Bayer

MaterialScience), to which various UV absorbers and also phenol are added, was likewise used for

Examples 11 and 12, It is known that these compounds with a free hydroxyl function lead to severe

degradation of polycarbonates during storage, in particular in combination with thermal stress,

Table 3
MVR @ 320 °C MVR @ 340 °C
Additive
Example delta | compounded in
11 20 min 30 min | deta MVR | 20 min | 30 min | MVR | (0.2 %)
a 19.8 20.0 0.2 32.5 33.0 0.5 blank sample
b 20.8 21.8 1.0 34.9 37.0 2.1 Tinuvin 329
c 209 21.1 0.2 35.2 38.1 29 Tinuvin 360
d 24.5 26.2 1.7 44.3 57.4 13.1 phenol
Additive
compounded in
Example delta | (0.2 %)+ TOF
12 20 min 30 min | delta MVR | 20 min | 30 min | MVR | (100 ppm)
blank sample +
a 20.2 204 0.2 332 33.1 -0.1 TOF
Tinuvin 329 +
b 20.8 21.1 03 34.4 354 1.0 TOF
Tinuvin 360 +
c 20.3 20.6 0.3 342 34.6 0.4 TOF
d 21.0 21.1 0.1 34.1 349 0.8 phenol + TOF

The comparison of the compositions according to the invention in Table 3 which contain the

phosphates according to the invention with the corresponding comparison examples shows a

significantly higher melt stability, i.e. a smaller change in the MVR than in the comparison samples

without the phosphate. This demonstrates the melt-stabilizing action of the phosphates in the

polycarbonate compositions according to the invention.
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wherein R1 and R2 independently of each other and among one another are chosen from the group

which includes branched alkyl radicals, aryl radicals and substituted aryl radicals.

2. Composition according to claim 1, characterized in that the alkyl radical is a C, - Cyz-alkyl,
preferably a C, - Cg-alkyl, and the aryl radical is an aryl radical substituted by C; - Cs-alkyl,

10 branched C, - Cg-alkyl or cumyl, wherein the substituents can be identical or different,

3. Composition according to claim 1 or 2, characterized in that the phosphate is tri-isooctyl

phosphate.

4, Composition according to claim 1 or 2, characterized in that the content of phosphorus
compounds of the formulae (1) and/or (2), based on the total mass of the composition, is 5 to
15 1,500 ppm.

5. Composition according to claim 1 or 2, characterized in that the content of phosphorus
compounds of the formulae (1} and/or (2}, based on the total mass of the composition, is 30 to

300 ppm.

6. Composition according to claim 1 or 2, characterized in that it contains at least one additive
20 chosen from the group consisting of UV stabilizers, heat stabilizers, mould release agents and

colouring agents.

7. Composition according to claim 6, characterized in that the UV absorber is chosen from the

group of benzotriazoles, triazines, cyanoacrylates or malonates.
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wherein R4, R5, R6, R7 and R8 in each case independently of each other and among one another

represent H, a C, - Cg-alkyl radical, a phenyl radical or a substituted phenyl radical.

10 10. Composition according to claim 6 or 9, characterized in that the content of heat stabilizer,

based on the total weight of the composition, is 30 to 600 ppm.

11, Composition according to one of claims 6, 9 and 10, characterized in that the ratio of
secondary antioxidants (heat stabilizers) to the phosphates of the formula (1) and (2) is between 4:1
to 1:4,



based on t {g iRt aissyei ght of the conposition, is 30 to 600 RRWMEP2010/005725
11. Conposition according to one of clains 6, 9 and 10, characterfze

in that the ratio of secondary antioxidafts (heat stabilizers) to the
phosphates of the formula (1) and (2) is between 4:1 to 1:4. WO

2011/ 038842PCT/ EP2010/ 005725 -25 - 12. Conposition according to
claiml ori2, chahpsitRhi £estding tb Raimtiher POotnseRIRIIMELREGe PolFBdrBSHdlcdlas a

wei ght Mv of , from 10, 0O to 200, r bly,f 15, to

1002000 anGelsEHET WERHF R B G5 ARG 15 BBa0S et [5.00pt 100,000 and
Process f opartibarfyrpegiernbly il 2000f 706006 @mpodsi ti on according to claiml,
conprising the steps: 5a) preparation of a polycarbonate conposition

froma baseyr eSbH&c&P?&kH&%ﬂWS%@% g%"btgiengb'sfi’ﬂr'r]b%taﬁéo‘?&iﬁ%ﬁ) B f‘@orﬁﬂ?i%ﬁéﬁ%%ie@:

process or nelt process, at the at least o

phosphat e 9f ot BfatibR oI b@l%léalﬁonat@ AbRposktidh fhom 4 Bake Qi StRaiRR! Y GRERMIBSorocess

melt directly or in the formof a nhasterbatch via a side unit,

opt i onal | ybxXherintestediah Prasesser meligtiecess, ghpracksipsbii thatghe eicleast enenghosrbate of the

claiml1 orfo%mmemaﬁﬁ/omﬁ istilfro le%ﬂrc%blﬁﬂ: R DS iR (ACSMAURARCh via a
S

15. Extrudat es and ¢ aPed_ articles contai ning conpositions according
t o cl ai m 1side unit, optionally with exclusion of light.

14. Composition according to claim 1 or 2 for use for the preparation of blends and

10 compounds.

15. Extrudates and shaped articles containing compositions according to claim 1.



