- 1 - Pol yeeo banatsgaronpositions with i nproved nelt stabili teeTiPreo10/005725:
invention relates to pol ycarbonate conposHtions and copol ycarbonate
conpositions with inproved nelt stability, the preparation thereof

and the use thereof for the preparation of 5 conpositions, e.g.

bl ends, and noul di ngs obtai nable_ therefrom |n particular,

conposi t i oReIYs#Tberate gorpBasifions With improved walt stahilisy phenol groups, such

as additives, inpurities or oligoners and residual nononers, and
polycarbonates cont ai ni ng phenol groups are of particul ar interest

here. Pol yd&? BBYFaERs reiesologPelyraripaate compodons gt qopplygarbonate compositions with
t her nopl asthGsved THEY s’%ﬁﬁ%dﬂhb’%'rﬁﬁraﬂ&?sthérébftdﬂﬁ th€ Ré erdrédre@l BN Preparation of
electronlcs sector, as_a housing material f | anps and i n uses where
par ti culdar CPRBRITHINE &ie- Plepdsesndi aculdings qbizinabledberefmont. J parEisularasoguposifignsgvhich
of use is eplifalipdRtd sdnehiage pﬁ@l@l @rouﬁémshclﬁﬁs ta@cﬁtryeﬁr imtl@oﬁeﬂgo@l\ég and
formats as well as Blu-ray disc and D, and extrusion uses, such

as pol ycar %ﬁa%l@%lﬁ@éﬁssanddpwm@ﬁt%%@wn& ienel gEqEgT 6 ALPA U lFRinteaRSt bsie-
LED uses and ot her display uses or water bottles, but also optical

uses in the autonobile sector, such as glazing, 15 coverings. of

plastic, dPplersbogics deleahle bF FqugHt ledws@ak thermmoplaghasnieycdisve idivgspuges in the
| enses IODOEME‘EEE:JI Gndl 18troM@VReRNE UCKRLSe ndGial AFNaBOAVEd ROSed Fherk PMicular
field lanps. In all these uses, nechanlcal§pro perties and rheol ogi cal
properties meghagicalguseRs ies glkaBidiiegyA Tuihehlarge SeldAvanis G4IY IR Hrragh@pdilsuch
resi stancegs ggRafbR! d1y s DVIDIRhAS 65 S ds BR-Ry AWaue HILPVD, ekl e)ZH:I!ll.Slgn uses,
is of great inportance in particular in the event of relatively d? "
other

cycl e ti me§ichry nohissperatecthegtsstiffrssanicels frnbiskgawd ymingtion LEL ’é?eéé

hi gher expagphe utQ@ deddterd ForliddebiisodopticAAted Hﬁfh@%tﬂo@@@%&ck&ssﬁﬁ%'g[a%mg,
a high nelt stability at tenperatures above 300 C, which is obtained
inter ai%i aCovsyngs ofinksis Hhffusaontears,or lighiceandror sements collimatory, fenses, polymeric
par ti cul ar yighieavetoHaldibrs Yoo fandpiBvitBled 16 Rilg L Apced by added

addi tives or by- products inherently present, such as e.g. oligoners
cont ai ni ng phenol groups, phenol end groups of the polynmer backbone

or al so pheng tHebeS@lef, mathirddl bﬁa?%&soarﬁr}hw@%%l pRBiReslegr ?&ﬁtﬂ&&}b@ify, with a
the pol ycarbonate. Thi s degradation then manifests itsel

| oweri ng ofimuffencagsly high demas teistapgecesRiséntly dHEna Mpesssing. grepkyaybietiiedn i n

t he thepmal and mechani cal propertles |s al ways to be found. A

reaction of added additives, such as e.g. colouring agents or W

absor ber s, T8is 199t 2593t HERAEARE ip Bﬁ“g%ql%raléﬂwvenﬁ akieltisgly Hwa 6rrdg dmesrand unexpected

pol ycar bonafsﬁlrﬂ%éel@ iphesRkidn @md a%l‘ebﬂ)ﬁlgh&k@@@ﬁd % RRESERE mMIA® Good thermal
phenolic OH groups thereof accordingly has an adverse effect on the

nel t st abi PIop§ities require.a ighymglt plabiby agiepeaiuens 2be¥sei 08 oF yelfibis phipmeddntersalia,
are exposethgnﬁuh%gaxhhﬁpﬁﬁhuﬁﬁﬁgﬁ@m@md hi gh shearing energy in the
processing units a result, danage may arise in the polyner, as
descri¥ed above inter alia due to secondary reaction, which manifests
itself in & %%&%thﬁﬁ&hﬁto@mellﬁélﬂ/oan @@%d@t%tﬂygﬁdéafadaﬁleesnﬂl gfﬁ?d'duégﬂm@f@nﬂy

i ncreased yel | owness i ndeX during | ong-term use under the i nfluence
of heat. TREFELVREH fhEeCHBYNTHEOMHEE tPheffol @Epes opichy] @ gtvenps of the polymer

pol ycar bongi&b&fenP aRb E:lhéﬂBﬁts@l@ dvisQNeldne af BRRaB8R EaRRRh bf @B Pzt tbnate. This
i nproved nelt stabili a reduced potential for secondary

reactions, d?ﬁ’i?qaé‘)l?féﬁfamﬁfilf?&s geakidp a dogyeang plghemelt wscosithe obj ect  of the
inventizgn was the devel opnent of a pol ycarbonate conposition which

has a good nelt stability even during relatively high exposure to

heat - e. gAceRmEDYIRHEed dripriqsiion i thp gwm(lqléwbmmlpalmm@é@ew alwggs to be found.

material | A fh&Qioch ok aﬂd%‘dla‘d)hn%s Gfdhaks Ve chomr@qagteﬁ'@romV §EsB1%§1§ W"ﬁﬂahgomerlc

throughput is increased to increase the utilization of machine

capacity. PoisjEahstial reneopssiaripebisarygnels Witkphenodia caderourstialierqnfly present, via
were thus {,RenBfc BHQYIRE thefedf aclGARPY A A& drRBt SR HiinGatRi:pCcesses,

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



The presentwo pyentdsen t herefore provi des pol ycarbonat e conpagiiiErae®/005725
cont ai ni ng phosphates of the fornulae (1), and (2) or m xtures of

t hese phosphat es (1)R2 10(2) wherein BT and R I ndependent |y of

each ot her and anobng one anot her represent branched al kyl radicals

and/ or optional | substltu ed a r adi als wher.ei n al kyl .
o cal 1 s TP B Ry belfeptbapi IS s PSP dohigh sl sress and high
Cg- a: Ey: il&aﬂ[ﬁ%ergfg\ylm ﬂﬁ@t&&dﬁﬁlg?anw ak erablk dasagshat dtise th tb%/pcﬁ:ﬂmer as described
Cs- al kyl , anched Cl LNt substituents

Gan b1 de R EaR Ch e 5 sapidi, o Bin e PR ol & e el Sabity
pref erred. degradafibie ofithig! polyathr @ad Sn adiceapddefetibaidsy islab slitidguloaghtdrii use under the
positi02§ éﬁgnd 4 pr 2, 4 and 6. 20 tert-Butyl substituents in these
posi ti ons Re&P{hh  ticularly preferred. The compounds (1) and (2)

are preferably added to a pol ycarbonate nelt in situ in a continuous

polycarbon e prepayatjon ess conpoundi ng ss, directl
o he. AGFR BE 4 g&eeff%ae ifcty P VeI &meatlcp})@w@?%m fgippgsitions and

ex cl usi on edpodichrbores EBRPEHTAS WitH Sm@bvddhifelf bty &gl A djtucad Potémdjal Bk €econdary
enpl oyed i n anmounts of fron15 to 1,500 ppm preferably 10 to 1,200

ppm rore FREIESAEHL r9gning o eﬁﬁﬁ”ﬁﬂ%ﬂ&ﬁd particularly preferably 25

to 800 ygom and very particularly preferably from30 to 300 ppm -4-

0 1,0R,,.001 are particularly
preferred. T%P%’E%Pgéﬁ éﬂ")éntl?Br‘Fﬁ'BQet]anﬁlﬁml%%lpﬁsyﬁ L Hlﬁasét‘%‘r“b’ktlﬁbhas a good
formul a (4mefitstabilitys ©R6 tayingREEPANALRL cXfihre 10 heat - Q.gO leﬂa@ances in production (long

dwell times of the material in the 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) are vekgo patbigsud arly preferred. Further conventional heatr/er2010/005725
stabilizers, such as e.g. additives baseg on structural elenents of

the fornmulae (5) to (8), can optionally be added. These conpounds

with structural elenents of the fornulae (5) to (8) are called
secondary 15 antioxi.dants (hydroperoxi de deconposers; Plastjcs

A T BRerAuR 18 PR P h SR R o ERaT S e A st o Sreps, g theymel
ant i oxi danttgbi(ifyt ee radi cal scavengers), e.g. sterically hindered

phenol s or HALS stabilizers, can optionally also additionally be

added (Pl astics Additives Handbook, 5th edition, Hanser Verl ag

Muni ch, 20@1Has beéd YountedugirRink, tHRD added, phBphabd ofRfhel Bro@AEN(15 ASE€ (2) lead to an
indepengeni{h%/ of eeich g.t her and anong one another represent H a C -
C8- al kyP r 4erevnd mel SRl | radical or a substituted phenyl radical .

The phenyl 5 radical is preferably substituted by C - C8-al kyl,
branched Cl - C8-al kyl. or lemél’ yc\fher in the substituents can be

i denti cal OFC BFfRbInFtion Bigtelqrt Bt IdESPO SaTerA's CRIHOS Uanseopipigmahhasghates of the
Pref er abl y forldflac B9 and@) ofiixanet JRbctapogsews branched Cl - Cg-al kyl or
cunyl, particularly preferably tert-butyl or cunyl. 10 The content of

t hese heat stabilizers, based on the total nmass of the conposition,

is preferably 30 to 600 ppm furgrber preferably 50 to 500 ppm and
particularly prefefRbly 500 ppm | The ratio of secondary

antioxidants to ﬁ:hebphosphat es a@sqg/a@ to the invention can be

bet ween 1519 1 t/@’(l: 10, preferabhy|8:1 tjo _1:8, particularly

preferably 6: 100 106 and very partQcularly Qreferably 4:1 to 1:4. -

6 - Thernopl astic gmati c pol ycarbondtas inleke context of the

present invention bot h honopol ycar bohgdeS~and copol ycar bonat es;

t he pol ycarbonates can be |linear or branched i a known manner. The

t hernopl astic p?*ycar bonat es and copol ycar bonaf¥s, including the
thernoplastic aromatic 5 pol yester carbonates, both summari zed under
the term pol ycarbonate, have nol ecul ar ights M (weight-average My,
determlged by gel perneation chronmatogr y (GPC) neasurenent,

pol ycar bon i J

15, 00 10 THG-Ba0 B Aaefiepdy PRl ol a0 ol B RpSRAL gt
The pr esentadicals ant/poeptionzlivhaubstituted prybradigels. wienpo dietallyh sadéehisairefenably a C -
t he abovengnt, ben conpositions wth phosphorus
corrpoundsngfs #%%5%%&?3@6’?%1 gngfk?&) and at |east one additive

chosen fromthe group consisting of UV stabilizer and nould rel ease

agent d I V1 G i he ~C [ LNn_gel

cont ai a0 b1 PR ligh 6P PERERD SRR by GUE (DO MERD L7 SEAREFD: curv
0. 03 to 1. oberamdhqubstitusnisgan ke idendicd oa Biffpreat, But ideptica] 8Mstithets arbpretdedn
the total conposition) of 15 additives. Organic UV stabilizers are
suitable as UV stabilizers. The UV stabilizers are preferably chosen
from t he gibupylhdicdls drppicieibly tbsirged inpeolies 2@ed gor Tidmadbns from

Ciba), triazines (CGX-06 from Ci ba), benzophenones (Winuls from

BASF), cyanoacrylates (Winuls fromBASF), cinnam c acid esters and

oxal ani20i deest-Buid snbstitvante & thése phaitsans bl vetyabiticitlady prefeaed. Exanpl es of

sui table UV absorbers are: a) Malonates of the fornmula (1):

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)



WO 2011/ 033&4 2H404dsi2010/ 005725 - 7 - b) Benzotri azol e deri \patin®s10/005725
according to formula (11): In fornmula (1]), R and X are identical or
different and denote H or al kyl or alkyré#yl. In this context,
Tinuvin(r) 329, where X = 1,1, 3,3-tetranethyl butyl and R = H,
Tinuvin(r) 350, 5 where X = tert-butyl and R = 2-butyl, and
Tinuvin(r) 234, where X and R = 1, 1-di net hyl-1- phenyl, are
preferred. c) D neric benzotriazol e derivatjres according to fornul a
(rrry: In formula (111), R and R2 q)identical or different
and denote H, hal ogen, O -C10-al kyl, Rg5- C¥¥ 10 cycl oal kyl ,
C7-Cl13-aral kyl, C6-Cl4-aryl, -ORS or -(€)- IR5, where R5 = H or
Cl-CG-alkyl. In formula (111), 123 and R4 arpg |i kew se identical or
different and denote H, CI -C4-al kyl, C5-C6- cycloal kyl, benzyl or

C6-Cl4-aryl. In forrmula (I1l), mdenotes 1,2 or 3 and n denotes 1, 2,
3 or 4. In this context, Tinuvin(r) (860, where R = R3 = R4 = H,
n =4, R =1,1,3 3-tetranethylbutyl; m=1 15is preferred. -8- 0

d) Dineric benzotriazole derivatives according to formula (I1V):

wher ei n t hevhbreiRdgeC ddhetlias, atd fatticulaly R&fqpred G- - 0- (Y-c)q C (CHR4) p- 5

R, R,,Snland n have the neaning given for formula (l111), and wherein
pis an’integer fromO to 3, qis an integer from1l to 10, Y is

- CH2- 0112- Poly¢dtidnkde3eompoi@hid) ebntainifgChimmunds- ¢fOHR ) formuda (QH{:GHBpet@Hosphate,
and R3 andTB .have the meaning given for formula (I1l). In this

context, Tinuvin(r) 840, where Rl = H n =4; R2 =tert-butyl; m= 1;

R2 is attached in the ortho position relative to the CH group; R3 =
Ri=H p=2;, Y=-(CHR)5-; g=1, is preferred. e) Triazine
derivatives according to formula (V): 0-X - n this context,
Tinuvin(r) 1577, where R = R2 = R3 = R4 = H X Fhexyl, and

Cyasorb(r) UV-1 164, where R = R2 = R3 = R4 methyl; X = octyl, are
preferred.

are very particularly preferred.
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).



0 Triazi ne wierenatisyes of the follow ng fornula (Va): 5 waarsi2e10kdos72s
denotes O -alkyl to C17-al kyl, R2 denot%§ H or -al kyl to C4-al kyl
and nis O to 20. g) Dineric triazine derlvatlves of the formula
(VI:) X(vO wherein RI, R2, R3,R4,R5, R6, R7, R8 can be identical

or different and denote H alky_ CN or halogen and X is allcylidene,
preferably methylidene or and n represents 1 10
WO

anoacryl ates of the
entical or different and
2 i nul (r) 3030,
ferred UV

to the invention

to 10, pregffably 1 %ﬁ particular 1t
2011/ 03884 BISTR 10 - h) D ar
formul a (Vllsmtfizgieln Rl lto 12,40 can be i
denote H, al kyl grhg &en. In this
where RI to R40O= H, I's prieferred. 5 Pa
stabilizers for theRfaylg

are conpounds fromthe ‘

di meric benzotriazoles ¢ and d), the nmalonates (a) and the
cyanoacryl ates (h) and m|xtures of these conpounds. The W
stabilizers are enployedR7n anounts of fromO0.01 w.%to 1.00 wt.%
preferably in amounts of fromO0.05 w.%to 0.80 w.% particularly
preferably in amounts(®f fromO0.08 wt.%to 0.5 wm.%and very
particularly preferably in anounts of fromO.1 wt.%to 0.4 w.%
based on the total conposition. If the conposition is ed as a

mast erbatch for the UV absrrber~or rRes a coextruded I t he content

of UV absorber can be 3 - 20 preferably 5 - based on
the total conposition. The no el ease-ageRmBs OE fdded to
t he conpositions according to the ﬁ%ve are 15 preterably chosen

fromthe group which includes ol tetraste%% gl ycerol

nonost earate, stearyl stearat propa edi ol stearate &nd ures

t hereof. The noulLd rele 18 are enffoyed in anmount dn

0.05 wt.%to 2.0 wt.% d on the noul di ng conposition, prefdtagbly

i n amounts of ~p 0to 1.0 w.% particularly preferably imn
amounts of frg 15 W .%to 0.60 w.%and very particularly RS R4
preferably {7 sunt s© mO0.2 wt.%to 0.5 wm.% based on the
noul di ng conposition. P y anti oxi dants which are enpl oyed ar &
preferably, sterical Ry errgl phenols (e.g. Irganox R6

(7)
(8

wherein R4, R5, R6, R7 and R§ 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. 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, R5, 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.



5 types frovo@ibaszssinr exanpl e Irganox 1076 (octadecyl PCT/EP2010/005725
3-(3,5-di-tert-butyl-4-hydroxyphenyl) - pr6opi onate), Irganox 1010
(pentaerythritol tetrakis(3-(3,5-di-tert-butyl-4-hydroxyphenyl)-

propi onate) or Irganox 1035 (thi odi et hyl ene

bis(3-(3,5-di-tert-but -4hdr n pr o]

conposi tio 813188%? i Ag™HC ¢ Hﬁh{aﬁoﬁ%}? ﬁta %P@S%ﬁ?‘éﬁnﬁon areboth
convent i onabmegitichibuses ﬁﬂ%pdl@caﬂﬁmﬁl&sh&he pelgtarizinates kanz By finear or branched in a
anti st atl c colouring agents, flow auxiliaries and flameproofing

agent s. PrEparati on of the pol ycarbonates to be used according to

the i nventl onis in principle carried out in a known manner from
di phenol s, Thanmmmblﬂasacimlydabbnawsianés:oﬁmglcadmhtemahdlgduhy ﬂmcthém@phgenﬁmmanc

The process for at e es] S, i en
doscr botl PR RGP e e RUBPRREFOREe B oA GoRE PO, o coat Heighis M.
2006/ 07234 4weifiiR-aReriget 0Hw,8 ﬁ&mﬁMBdZ 60 6dcD FB4chtiom CbhEBiaébgﬂapﬁﬁ 9(@638 ratidurement,

nel i proce e TOIn Reprany ot s oy RaRen b TR 3 ap b end

conpounds whiichardr eeferablyad)0e0 { T,000kanglr epar at i on of pol ycar bonat es

are those of the 20forrru|a(9) HOZ O—|(9) in which is an

aromatic radical havi cont ai n

more ar oma'?lﬂc i telm"e%é%‘ t?%“hs?“%"‘% i 1%" ‘?E‘“%i "é‘él’r?“sc SEREREalt F.a‘{"f’me“&f’“ed

cycl oalli0ph abhycarlvcmelue cainposition with Ipydmhgrhscampohmsen" theafbomsaea3 ) hltdl @yend at least
. Pref f

ngbrrglrz ( 18%16 gd’mve sénnfroﬁi) It e2 grouézg?) 158n%§8 atg%hﬁe& &R I?/O"‘Ldf relega%agent and

ot her reprepmallﬁoldﬁhn@geat kyl, Cl-C18-al koxy, hal ogen, such as C or

Br, or in each case optionally substituted aryl or aral kyl,

ng-engr :Ib lkleﬁ'e oL %%1&8}%1 l 1¥1 ?onpa?nrstd (ﬁl{f)glr'olaog’l yéfﬁfaglpz ZytP| I58 more preferably from

5Xr epr esenﬂ@B do sil(}@gﬁlné ﬁandl,arly 5&Zerably Q04 ,to 00, wt.%-(baset ot1 cheQBtab kbaypasition) of
- toy &H}y%ldene or - to C12- aryl ene, which can optionally be

condensed W urt her ar OITB.tI C rings containing hetero atons.

Preferably, X represents a single bond, Cl to C5-al kylene, C to

C5-al | cyl i Gegrnic [CY stabiligirg arccypithida bk YV génlézers. Dhe UVSQabilizeBQie prefraby chosen

-S2-, and i : )

i sopropyl i 5@2@5 %ﬁ#%gm?{%% gé]? 19' Oieggé gslg%?rgozﬂnegﬁ? ‘#2%%?@%9%&0“1
are sui t ablCébap, benzopkenppas fHyiavls @nm(ﬂA&E)ecypmawhrebéﬂan@s from ByeSF)sasthamic acid
accordi ng dr oqui none,

resor ci nol EQEC:{IE tr}%cﬁxgl\éy F%%g%ﬁﬁurgg&{ﬂ eﬁé(g?%la%ﬂ %%yl) al kanes,

bi s- (hydr oxypheny1) cl oal kanes, bis (hydroxyphenyl) sulfldes

bi s- (h?ﬂ%oﬁ@ﬁﬁ@ﬁ%ﬁ?mé%HéﬁéﬂB@WQS@ﬁydroxyphenyl) ket ones,

bi s- (hydr oxyphenyl ) sul fones, bis-(hydroxyphenyl) 15 sulfoxides,
a,d-bis-(héﬁyg%%%g Hb | S@pPropyl benzenes, and al kyl at ed,

nucl eus- al nuc eus- hal ogenat ed conpounds t hereof .

Preferred di phenols are 4, 4'-di hydroxydi phenyl ,

2, 2- bi s- (4-hydroxgphenyl) - 1- phenyl pr ogane, 1, 1-

b|s (4- hydr oxyphenyO- phenylethane 2,R-bi s-(4-hydroxyphenyl) - pr opane,

2, 2- bi s- ( 3- met hy104-._.0. N .

@

wherein R denotes alkyl. Preferably, R represents C1-C6-alkyl, in particular C1-C4-alkyl and
particularly preferably ethyl.



20 hydr oxymhepyiijsgzappane, 2, 4- bi s- (4- hydr oxyphenyl) - 2- net hylcran®/005725
1, 3-bis-[2-(4- hydroxyphenyl)-2-propyl]-henzene (bisphenol M,

2, 2-bi s- (3-net hyl- 4- hydr oxyphenyl) - pr opane,

bi s- (3, 5-di met hyl- 4- hydr oxyphenyl) - met hane,

2, 2-bis-(3,5;di net hyl-4- hydr oxyphen - propane,

b1 o (3. 5. APLETIRIE AR BRSPS oMB tBF 4° bi - (3, 5- di met hy1- 4- hyd
roxyphenyl)-2- net hyl but ane,
1,3-bis-[2-(3,5-din&;hbl-4-h¥droxypheny1)-2-propyl]-benzene and

1, 1-bi s-(4- 25 hydgoxypRenyl) -3, 3, 5-tri net hyl cycl ohexane.

Particul arl Ferxed A pRenols are

2,2-bis-(4- ﬁeﬂgn of opane@ BPA) , 4, 4' - di hydr oxydi phenyl
(DOD), 2, 2-bi s (3-nethyl=2 dr oxyphenyl) - propane and 1, 1-bi s-(4-
hydr oxyphenyl) -3, 3, 5-tri net Byl cycl ohexane (TMC). 30 These and further

sui tabl e di phenols are described e.g. in US-A 2 999 835, 3 148 172, 2

991 273, 3,271 36 0 982,014 and. 2 9 846, .in e ma

O f enl eg- u%é&ﬁ? let éna“%%%afﬁ idggrical o d(gﬁtg%e‘gglﬁf deﬂoﬁ%}g‘)r@%’!’ Or?ﬂ?ﬁy l956 and
3 832 396, French Patent Specification 1 561 518, in the nonograph
"H. Schnel Iy i edhesd, rHimaiid By siese Rf= PoRycai-damaigsy] shdRe=SH eRGEn® 350,
Publ i shers, New York 1964, %%_28 - 13 - et se%.;aﬁ. 102 et seq.",
and in "D, &heieealsebulyl end Bo Ft-Bityl peth dBg¥R®ot-4PYbseat BthEt & Stismtw!-1-
and Technohpgyl, aMrgatedDekker New York 2000, p. 72 et seq.". In the
case of honopol ycarbonates only one di phenol is enployed, and in the
case of copol ycarbonates two or nore di phenols are enployed. The

di phenol s gkoerip prrzotgiarole graivativgepccardiganforanls Bxd auxiliary
substances added to the synthesis, nmay be contam nated with
inmpurities originating fromtheir own synthesis, handling and

st orage. Howe P;>LﬂmLs desi r ablfgh with raw materials which
are as pure a$ pogsi bl e. The pol ycarponate synthesis is carried out
conti nuously. ction in the y=ft ace (SPC process) can be
carried out in gunpgd gjrculfatign \eaqqors, t ube reactors or stirred
tank cascades or—t®. cogdi ngdi o tjjeTeof, where it is to be ensured,
by using the m xing nmentione@m that the aqueous and
organi ¢ phase as far eeOnly dem x when the synthesis

m xture has reacted gONpl etely,iNe. no | onger contains hydrol ysabl e
chl orine from phosge&ng or chl or oc&Pboni c acid esters. 15 The anount
of chain termnators in the formof nonophenols, such as phenol,

tert-butyl phenol or cunyl phenol, to be enployed is 0.5 nol%to 10.0

mol % pr ef & fanyla (1) Rrahd/Ry are glegtiqaberodifgyent enddangte Hy hiypgehet bl §-alRylgCs-C10-
nol % t . g t td i
B S
before, during or after the phosgenation, preferably as a solution in

a sol vent i formule (3D, Rednd\R.enelilchlisrilaiica nd d2Brahirgr dchen He A -(482114)8, C5-C6-
wt. % stren ; ed in the interfacial synthesis are
tertiary a?icﬁ%&y{{%ﬁnz%ﬁérﬁé\éﬁ%?&.ri et hyl am ne, tributylam ne,
trioctyl am ne, N ethyl piperidine, N nethylpiperidine or

N-i/ n- propw forpes (18), aedenpes 1 ) Tatl3ahl v dpacedsar Al3lor 4t ri et hyl am ne and

N- et hyl pi peri dine. The catal ysts can be added to the synthesis
individually, in a mxture or alsq side by side and successivel¥,

opt i onal | y Mahisgopertotiauying 36% whersdly s Rir- HbUT 4rkr 2 Lil mefstetsgrneghyliugd: m = 1
i ntrodust i ypretrrgiinosgene are preferred. Metering of the catalyst or
catal ysts can be carried out in substance, in an inert solvent,
preferably that of the pol ycarbonate synthesis, or also as an aqueous
solution, in the case of the tertiary am nes then as amonium salts
thereof with acids, preferably mneral acids, in particular

hydrochloric acid. |If several catalysts are used or part anounts of




The reacti ovopoxitobssszrel t (el t pol ycondensati on process, MPGQIVERERAN5725
can be carried out by the 15 transesterifjcation process

di sconti nuously or also continuously. Wien the di hydroxyaryl
conmpounds and diaryl carbonates, optionally with further conpounds,
are present €4 reaction i tarted jn the presence of a
aui t b o ot By Fvkisetaf P8t Sgp el R RGN Vet Gne i <

i ncreased at increasing tenperatures under decreasing pressures in
sui t abl e apparatuses and devi ces by renoval of the nonohydroxyaryl
conpound spl i BJountil the end state ad for is achieved. 20 By
choice of thg rajio of dihydroxyaryl und to diaryl carbonate, of
the loss rate ofAthe diaryl carbonate t he vapours determ ned by
the choice of Yirouedure or |nstallaﬂ(' for the preparation of the
pol ycar bonat e, Naqé of conpounds optrg | | y added, such as, for
exanpl e, a higher-Yoiling monohydroxyaryl conpound, the nature and
concentration of ¢ aroe&s iSs de ned Preaverably, the continuous
process for t phepayat i [Ho%k ates is characterized in
that one 25 or noré€ldi hydroxyaryllIconpounds are nelted with the

di aryl carbonate, oﬁt#@nally al so Gher reactants added, using the
catal ysts, and after a precondensation, w thout the nnnohydroxyaryl
conpound for ned being separated off, the nolecular weight is built up
to the desrred tg d g veral subsequent reaction evaporator stages
at tenperatUred e@r@% P19 st epwi se under pressures decreasing

stepwi se. 30 The devices, apparatuses and reactors suitable for the

i ndi vi dual reactiongevaporator ¢stages are, according to the course of
t he processﬁﬁbﬁ@g_egch@ngegér_;ﬁ [e-I el ease apparat uses,
separators, colurfms, evaporafors, stifred tanks and reactors or other
commercially obtalnable appar at uses whi ch provide the necessary dwel |
time at sel ected tgnﬁeratures and pressures. The devices chosen nust

render pos&iBlemEAEn ARcAiTarAne Rt eB M Tyl (BP- #nd grherginp 15 @n inseet em P &, a

such t hat Esheﬁ){nt&@efroﬁlhao35 Y echHr eﬂg-nI(eHg§ H(O",) & ONEH)Y OMSHLY,- or CH(CH:)-CH,-
i ncreasi ng | £ th§05|t|es - Al | he devi ces are connected to

one anot hef™ @mfﬁvﬁewrwéemaﬁaﬂ%meé "The pi pel i nes between

all the equipnent shoul d of course be as short as possi bl e, and the
curvat ur es ppfyid c!?)ﬁtekt' Tﬁrﬁvfﬁwbdwf?&e k?QtH ;o= &”RJ J= tezi‘tsb@ﬂsﬁEbl q{2 i aﬂcﬁ&f in the
to avoi d unnecessarily prol onged dwe] imes. In thi's context,

ext ernal , P& PIsiiop gelaiyg tq the ﬁ% ERHD; Rr aﬁew& R =coXdi tFHns; and. is preferred
requirenents for assenbly 5 of chemical installations are to be taken

i nto aggou 7-sl ss by a preferred conti nuous
proceddgg @}Tmﬁg%d&ﬁghﬁggg%gg% %artngﬁggcan be nelted together, or

the solid di hydroxyaryl conpound can be dissolved in the diaryl
carbonate nelt or the soli@Xiaryl carbonate can be dissolved in the
melt of the di hydroxyaryl i
brought together as a ne

referably directly fromthe preparation.
The 10 dwel |l tines of tha\ parate nelts of the raw materials, in
particul ar those of the ne oOH he di hydroxyaryl conpound, are set
as short as possible On the other hand, the nelt m xture can dwel |l
Ower trgnperatures w thout |osses in

m xture conpared w e~ NrdMw s raw materials. Thereafter, the
catal yst, preferab ssol ved enol, is adm xed and the nelt is
heated to the 5 det’l on tenperdarlreg At the start of the

industrially infortant process for the' preparation of polycarbonate
from 2, 2-bi s- (4- hydr oxypheny1l) - propane and di phenyl carbonate this

is 180 to 220 C prefer bly 190 to 210 C, very particul arl

pr ef er abl y "ReEnR: R preipeptical g drf?eafmt e 215 T lky rrrylpF@f%rhaleﬁip ayg X is

alkyl, preferably iso-octyl.



t enper at ur ayo bdig/osssacti on mixture is released into a third waauRArI10/005725
chanber, the pressure of which is 30 to_%ﬁp nbar, preferably 50 to
120 nbar, and directly thereafter is heated to a tenperature of 35
from220 to 280 C, preferably 240 to 270 C, particularly preferably

240 to 260.C,.in a suitab 2011/ 038842PCT/ 010/ 005 - <
dovi ce. unddi g EiRand a7 SR < SO TR By SroRodrf CoumpBtHy- 164
formed i s ehap®,aRd R+ R, + hethphXonatd, B¢ preferrpd.esent . After a dwel |
time of from5 to 20 mn in a bottom product receiver, optionally

wi th punpe irculatiaqn, der the sa ressure at the same

t enper at ur g),ﬁfaﬁ’é‘e F%r&@f”i’fﬁﬁ%ﬁ’ieg‘?ll??”é“gi fgn?q’gq @ed into a further 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 a tenperdture of from 250 to 300 C
preferably 260 to 290 C, garthcytargy preferably 260 to 280 C, in a
suitabl e devi ce under the[same pressure. Here al so, the hydroxyaryl
conmpound forned is evapg d with the nononers still present. The
nunber of these stages, y way of exanple here, can vary between 2
and 6. The 10 tenperatu angypressures are to be adapted
accordingly if the nunberjof stages changes asn order to obtain
stqtive viscosity 0 t he precondensat e of

1.20, preferably A ~05. &7, 1. 15, particularly preferably
between 1.06 to 15 In a erred enbodi nent, the

ol i gocar bonat ep scA@yri S conveyed, after a dwell tine
of from5 to 20 nmin a bottom produtt receiver, optionally with
punped circul ati on, under the sanme pressure at the sane tenperature

as inthe last.f h/ evap 0 t { nto di.sc,. or sket reactor
2nd Subject B PA SRR L HUR Byl bk S e E AR Shaty R b 20
preferably 250 to 290 C, particularly preferably 250 to 280 C, under
pressures @f Diniepidldazin® ddbvalibalof (RIf&hRIAlIY 2 to 20 10 nbar, over

dwell tinmes of from30 to 90 mn, preferably 30 to 60 mMm The product
reaches a relative viscosity of from1l.12 to 1.28, preferably 1.13 to
1.26, particularly preperabty—3t—33Ko1—24—Fhe nelt leaving this
reactor (medium visco y reactor) is brought £9 the desired end

vi scosity or the end ecul ar wei ght by sepé ng of the
condensati on product, ~ , in a further di"sg-or,basket reactor
(high viscosity reactof). e tenperatures her¢ are 270 to 330 C,
preferably 280 tg 25y&2& C, rparticul arly grefe |y 80 to 310 C, the
pressure is 0.01]to B 00 nbdr, preferably] 0.2.tdl 2.0 nbar(Vlover dwel l
times of fromgg ty 180 referably o #50 The rel.

Vi scosities arg at th | neces for the {saged use and
are 1.18 to B{40, preferably 1.88 toR{ 36, particularlyRpreferably
1.18 to 1.34. The function of the two basket reactors can al so be
conbi ned in one basket reactor. 30 The vapours fromall the process
stages arehghVel rd Re®, i, RGOk R LRCARNHAT KRN o EndlPTHafRG1 ¥ or
is as arule carried out by 'di'stilTation in order to achieve hi'g
purities ohalpgea apd de eltkwlidene, preferablpsethylitens oaf @ A4Eed-)-addF®l-wedn tearesents 1
be add t f i uder, optionally using static

m xer s,el%or ?ci wggﬁg%bg g@ S(é)%%ra&&"eﬂr%lé?ﬁgt he extruder. Before the

spi nning (granul ation), the conmpounds of the fornulae (1) and / or

(2) are fed into the nelt via a side unit (side extruder) as the pure
substance or as a masterbatch in polycarbonate (max. 5 10 wt.% . This
mast er batch can optionally contain further additives, such as |ight
stabilizers, nould rel ease agents, heat stabilizers or colouring
additives. The addition of additives serves to prolong the duration




granul es | w@289/088k41 ed conpoundi ng step. In this context, tHa/EP2010/005725
additives or m xtures thereof can be 15 i@ded to the polynmer nelt as
a solid, that is to say as a powder, a nelt. Another type of
netering in is the use of nasterbatches or m xtures of masterbatches
of the additjves or itiv 1 Xt yr Sui t abl e conventi ona
addi tives %ibmﬁgFV%@Tﬁgﬁ%i@ﬁggﬁﬁﬁg?6ﬁ9ns are described, for exanple,
in "Additives for Plastics Handbook, John Murphy, Elsevier, Oxford
1999", in "Plastics Additivegs 20 Handgpook, Hans Zweifel, Hanser,
Muni ch 2001" or in WD 99/ 55 ?IQpR315425 Col ouri ng agents such as
organi c dyestuffs or PRgrepi ganle pi gnents, |R absorbers,
individually, in a nlxture - bbi nati on with stabilizers,
s -ot-Rgrgani ¢ or inorganic

be, agded. g The pol ycarbonate
i r'bcessed in the
for exanple on

scattering pigngnts,
conposi tions accdt
conventional 25 4 :
extruders or Rgjiet Disr di ng nmachi nesP t Bny desired shaped
articles, or brgd to SNe f Nl msoe shedsZar_ bottles. The

pol ycar bonat e céhposi tyang wt ovedy=aef t prgﬁértles according to
t he present |npe-t|on n t @ ,\ay can be

enpl oyed for thé& daies (ghees, *filns

| ami nat es t helRg ARl shaped articles
(bottles), in part» .
especially int | d
wal | sheets, g|g§?ﬁ%9 di T 1 |
covering screens of 6has [ Rl el ements or optical data
storage nedia, such as aud ) VD, DVD- WO

2011/ 038842PCT/ EP2010/RgQ 74 R Vv,Rﬂ;nldlsks in their various
only readabl e or once-w iR.& nally also rewitable

enbodi nents, and data carriers for near-fiield optics, and furthernore
for the production of objects for the electrical/electronics fields
and I T sec f nat e
compos 1 onersisdy Ry od B Sl S PF, SRR AP T
backgr ound |Ilun1nat|ons di ffusing screens and ot her display uses,

but al so omtmaabmusagwmn®thﬁaaﬂmmﬂhbbR@=§¢dtmeknsmch as gl azi ng,
coverings of plastic, sunroofs, UV-protected diffusing and covering

screens, ht c ndu to nts, II| tors, |lenses, LED uses, .
iR G A R e I e G gtion are
| am(:j)s 10 Ibnepdﬁ.a.hsy@c?ﬁ Mht)@ é'b(ﬁﬁaﬁ@ldfltw?ﬂﬁndzhles @D@ﬁ&gilinehg‘léaﬁbtlri@f]blcir(e and
used in particul ar for t reparation of cq n ends, such as
0o PO hod) Uiscigales e BRSO ebe) BT

conponents whi ch inpose particular requirenments on optical and

mechani cal TR¢ W@ﬁblﬁ%rs SMCENASyed FAranUARRIEron1 WS 1 WAGS 1 to qbooe@% &, pRefdrdify in
E/ E sector, such as g \ sw tches, panels, |anp hol ders and
o

coveri ngs iaﬁo‘fqﬁ%f’faft&%% & 9de]0o¥t.%) I%i’ﬁff“%m@ff‘éabéhﬂl FEpvate ioh gem 0.08 wi.% to
gl azi ng,0 t b WeAiardlers PakiOilarly RefFBIAS aflofhty S€ESm 0Q0MPEES 04Syt.oh RSed on the
packagi ng, such as_bottles, containers. The present appllcatlon

| i kewi se piidlicarositioa- extrudates and shaped articles or noul dings
fromthe polyners according to the |nvent|on - 19 - Exanples Table

1: Pol yc i

vol ycar bong@@&@%ﬁosﬁmg%bédf %Fbmgﬁc%‘?ggpﬁ)r % %92&‘ &Bf'gbextruded layer, the
Mat er i al Scicetrient pf @Y abyprtsy pahdg 3\m20hvtt°/h@rﬁmhlri3v&svt P4, basedjom eEptat&bmeosmon
on a tw n-screw extruder at 280 C 0 01 wt . % of tr|-|sooctyl

phosphat e OF ess) is a d| dded Lo the carponat
CONposi t | oﬁ% cae glg?r NIl %ggntf T8 Dnriilv n i 61 nt}é t ‘i‘%ﬂpoﬁl 2er 5’@ P invention are
t et rastlgar ateés;rauly)mlmkenvmnﬁaﬁe f grom Galgeli sincludes i:'entaea/ﬂﬁﬁolTimmvtamtB,Z @lycerol

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

afx e.g. sheets, nmulti-
s€redhs, |anmp coverings,

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



PEPQ |rgafvos2031/8R8€Q di neri ¢ phosphonite from BASF/ C ba (f @omatmoid005725
where R7 and R8 = tertbutyl). Irgafos 16;31' phosphi te from BASF/ C ba
(formula 5, where R7 and R8 = tert-butyl)" " | rganox B900: mi xture
of Irgafos 168 and Irganox 1076 (sterically hindered phenol) in the

ratio 4:1 15 frog# ASFCfg g@v \é(féd)hg% zisqu\;e%ngP cul pm%ﬁj hos nWhC%JI[It% of from

from Dover ? |y
gW6 CO QQ@vt%toOSWtﬁzﬁi‘s@iontﬁemﬁﬂlﬂﬁgchﬂpd}ltloﬁr o . .1 . SZ20.0 . 8

Primary antioxidants which are employed are, preferably, sterically hindered phenols (e.g. Irganox
5 types from Ciba, for example Irganox 1076 (octadecyl 3-(3,5-di-tert-butyl-4-hydroxyphenyl)-
propionate), Irganox 1010 (pentaerythritol tetrakis(3-(3,5-di-tert-butyl-4-hydroxyphenyl)-
propionate) or Irganox 1035 (thiodiethylene bis(3-(3,5-di-tert-butyl-4-hydroxyphenyl)-propionate).

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 1
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 £
in which

Z 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,-Cyz-alkyl, particularly preferably H or C,-Cs-alkyl and very particularly preferably H or
methyl, and

X represents a single bond, -S0;-, -CO-, -O-, -8-, C;- to Cg-alkylene, C;- to Cs-
alkylidene or Cs- to Cy,-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 Cip-
cycloaltkylidene, -O-, -SO-, -CO-. -S- or -SQ,-, and X particularly preferably represents a single
bond, isopropylidene, Cs to C)»-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, 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), 44'-
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
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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 diphenols 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
cumylphencl, 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 alse before the
phosgenation, but meterings after the infroduction 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 te 5.00 mol%.

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

where appropriate dispersed with parts of the aqueous phase, is separated off after the individual



SZ0. 0s |

J

1

7

10

15

20

25

30

35

| Wwo2011/0888@22 grO SZ0.0 | | | | 100 gl17'66 CO St ScQ/iP201b/085725

-14-

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 cither 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 nifrogen 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, optionally 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 monohydroxyaryl 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 monohydroxyaryl
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 dihydroxyaryl 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 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 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 hydroxyaryl 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 thereafier 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
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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,
opticnally with pumped circulation, under the same pressure at the same temperature, the reaction
mixture is released into a further vacuum chamber, the pressure of which is 5 to 100 mbar,
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
temperatures and pressures are to be adapted accordingly if the mimber 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.

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 250 °C,
particularly preferably 250 to 280 °C, under pressures of from 1 to 15 mbar, preferably 2 to
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
basket reactor (high viscosity reactor). The temperatures here are 270 to 330 °C, preferably 280 to
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.
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 modifiers, 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 IT 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 antomobile 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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UV-prot ected conpositions with added phengl: Ml crol on 2808 (BPA

pol ycarbonate with an MVR of 10 cnB/10 nmmiat 300 C/ 1.2 kg, Bayer

Mat eri al Sci ence), to which various UV absorbers and al so phenol are
added, vvasglﬁi kew se used for Exanples 11 and 12. It is known that

t hese conp “With a free hydroxyl function |ead to severe

5degr adati on of polycarbonates during storage, in particular in

combi nati ofametih thernal stress. Table 3 MWR @320 C WR @340 C
Exanple 11 20 min 30 mn delta MVR 20 mn 30 mn delta M/VR Additive

i 0
conpounded Plolr}ca(rg’dn%te @011181‘303'19101185 based on Makrolon 2808 (BPA polycarbonate with an MVR of
10 em®/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-isooctyl 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-butyl)

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 R5, R6

= cumyl)
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33.2 33.1 -0.1 blank sanple + TOP b 20.8
Tinuvin 329 + TOP ¢ 20.3 20.6 0.3 34.2 3

7

Further examples with UV-protected compositions with added phenol:

1.1 0.3 34.4 35.4 1.0
6 0.4 Tinuvin 360 + TOP d

Makrolon 2808 (BPA polycarbonate with an MVR of 10 em’/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

5 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 | delta MVR | 20 min | 30 min | MVR | (0.2%)
a 19.8 20.0 0.2 325 33.0 0.5 blank sample
b 20.8 21.8 1.0 34.9 37.0 2.1 Tinuvin 329
209 211 0.2 352 38.1 2.9 Tinuvin 360
d 24.5 26.2 1.7 443 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 33.2 33.1 -0.1 TOF
Tinuvin 329 +
b 20.8 21.1 0.3 34.4 35.4 1.0 TOF
Tinuvin 360 +
c 203 20.6 0.3 342 346 0.4 TOF
d 21.0 21.1 0.1 34.1 34.9 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

10 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; - Cyg-alkyl,
preferably a C, - Cgz-alkyl, and the aryl radical is an aryl radical substituted by C; - Ci-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 te 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 RS 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.
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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.



