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i nproved optical and thermal pr operti es The invention relates to

aromati c pq )ﬁl cycl oal kane struc-
tural unit$2EHRONALE co 5 Sesall """'5"'*
It also relates to an |rrproved process to produce the said

U o 2?”?&%2%%? Sl R P R Sre r D hife lP’g’lfds??YI‘tM%%"rﬁnu%@"e%tmc"
and wi t h camsentt, @ﬂ(a{vhﬂlﬂdave itnproeed oﬂﬁ@&l}éﬁ@-ﬂféﬁﬁ@-gﬂﬁgeﬂéﬁﬁLh@s%QelﬁtEQf@an improved
di hydr oxydi ar anes, are known from EP 953 A in

particul ar p$8¥s§g%§)r8 T amgrcgponates from dihydroxydiphenylcycloalkanes, and also to mix-
1, 1- b s( 4- hirehr sPiligaB @Blydarbohai®s Hith holRiehy kﬂ%@ll@ﬁe%ﬁﬁ‘ﬁyesTﬁQ%th conventional addi-
pol ycarbonates or, respectively, copol ycarbonates nade

1, 1- bi s( 4- HYdr oxyphenyl) 3,3,5- 10 trinmethylcycl ohexane and of ot her

bi sphenol s, e.g. bisphenol A, have high heat resistances, and are

therefore 9519@&%@1@@ phaUtAl AGS d’@ﬂ%x?cflmﬁzﬂ?c@é}ka%esogﬂeylﬁﬁ{}vﬁ% & B9Y83 A, in

exposure to hi qh tenperatures. Desirabl é properties here,

par ti cul ar PFHOHePE st opgtey g Bﬁrlérhls(ﬂﬁﬁdfé*m@@l}'l?;ﬁ WimhMammq: nThese
l'i ght - scat b&f/éaﬂﬂ)nﬂ@fﬂ%r r@étpeétﬁvg?swoﬁél?ca%}latgsn d‘)(adgegit Irleﬁh(tﬁthg %Q)Epl?lgréyfl) 3,3,5-

al so good initial colour of thé nouldings an af'e

t he 3%id cmﬂéﬁﬁ?ﬂ@eﬁow@n%n@wén@@cblmbgmpe lzusphb@éﬂ, hah?ﬁmrheatlnasstances and are
therefore BRRADAd Lhe.ontical L.

of pol ycar bonat es hgvgi#ﬂeg&loﬁalhgﬁ%%r?g%l onepc?\{)%?r uc teﬁ’r aYe et é’gm h fempera-
accor di ng tuest Resijahlg gnapediss hBy, Wrtmﬁlaemh@bap oERanép8ed mbullinie $§vdyas ex-
t he use of r.oyi d thermal ilit and EP 789 053 A
descri bes t Igelgzlgie}éﬂgs éatég?gﬁgaélglsgf la fhmﬁ ygrﬁﬁtr %{}?8 1 3ljocgpod initial colour
conpounds afthpmbyldiegs mddudequmestaf)ﬂuy dfhlee saidl cpvar fena bRSonaeCaHoiuidioteat.

the invention, to provide thermal stability. EP 1 240 240 A de- 20

scri bes | t he hesi s process for the

ol yoar bonar s PRt Bo Ptk A i 5 orede dechmbra groperties of polycarbonates

| ow net al - hamtgeiﬂ’le aBm&nﬂmdnydj stoxcndal Baliiet aedrdity ionge Rivestimt BYvdYort &k8mple,
ne of. the said neasures was adeguat e

terf Ho
o pr oduce B BT HEAR a5 DL GHREN S HEVIe AorPaLHTR S o5 EBA AL A do-
to the i nvemibeoie &Etdoﬂ‘zﬂmml'ééldﬂ Phidphifed 4R drikBbERDE EompiRlis %fpolymer additives for

requirenen upon the optical quality of the noul di
produced th]@rpg\lyFH na%l"f‘:%%g f%@'#eéﬁﬁn%oraﬁo sisjvisetthesmak fﬁ@ﬂiﬁﬁv i PHh2400A de-

prodpge a fpebyCaipiaRAbes Wineholas n&ls! pEdes Rk tﬁeeﬁlﬁa%nﬁ&cﬁﬁgld{ﬁg to the

to the invention, where noul di ngs t%greof in the fres

i nj ect i on- PHEALAB HladpRele INKReta- Cél%tgl?té@d”éiﬂ hydsprigolion ﬁw@m@imcmrabytthemter-
yel | ownessgkatgscds HoweverOfonk 8Bhe shaMeasf _
at 150C fora laplge(h od ng ve2r ) ouré3 theler h ?S V&di Fétg{o Qﬁ&ucg%%@gﬁb&gte hav
Sur pri si nging thg strugtazal If@fwf@e@qmﬁwﬁd theniaventine anrbpcmﬂylug withehd invrendet] devel of
is achi evedginnfhat, Ased for
synt hesi s of lt hg é%’la%tgurpq onatognéaq)ﬂgéﬁ]l | cullflglﬁéﬂfl%eD Y uiedn erfn%

hydr oxypheny1) -3, 3, 5-tri net hyl cycl ohexane used, has m ni rum cont ent

of ofyani cItswplhﬂmfm@mptbmdgf thptlsvesmrpmmrocbmmaqmtycmmfawwalnbky hipeths gtructural

less th - %3S s LA
" ﬁ: ? of 0?2 iéel t\'E-/irleE 85981 i ttb 't}?elih‘?e% W(’I)'l?lfeer apcin%/ﬁg th%ﬁeso{ H‘leﬁ%g?sg}grdﬁﬁ%&%oulded state

produced. MHveg degreabf y¢1hermgomasawdp.ﬁa thie lygllcsvmssanddae(mr)j & ledrthan 2.0, and after

w0201/ 12aER 2R B fid Bl ob R uPYE RO bt Dy

conpounds, not only in bisphenols but also in polycarbonates, has a

favour abl eSwprisily, dinhas Imewdebofoundthat the dpRbyaandbRédten iBehwadd Bfthat the dihy-
CI‘I be additions of

R I R e e S P ee i A SR RENCE
where t heslgdg]xymenﬁes,rsgsuhmmcycpaiexmman b e mBimS% CBhte RN F&RWLIpIMom-

pounds, its sulphur content preferably being less than 1.5 ppm, particularly preferably less than

=zl A2

1.0 ppm, therefore giving a lower content of sulphur in the polycarbonate produced. This is all the

more surprising since the prior art comprises many examples in which the presence of relatively
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* pol ycarbonate and the colour thereof. It is certai nly not obvious
rt.that a reduction j.n hur content in

fromthe C|ted r sul
bi sphenol s c%%mﬁ%“n% ggulpguraﬁ?ﬂ]f’%%s 8t gy ! lepé‘Eﬁ Eﬁé‘l PAYGRCHHES. has a fa-
pol ycar bonatesable Qffetthen meru‘oroaf ¥ thenpdlirlﬁrbbhﬁ@tByofvai Re RBEAQAP X0PBED540 and

fromthe pr the n ski dinthe art wll consider it
advant ageod@%ﬂzﬁfégleg@ Lﬁ igps %ﬁ‘?@% tp Risplcgols dn jeawsolesee thapgipse men-
i nvention thesedtere weRMh&EEivE @{ey@ﬁntm rb@ryea&b&me% e@i@éﬂéﬁt‘ c%ﬁm? WWHS/Bb4434
units _of the eneral formula (1):  (I) wher e

i ndepéndentdFiFnB‘Fs Sdiionnek %@fomta%f@ bisphenglso yhere tl@me @ﬂamwgwantaoeous effect on the
C5- C6- cycl @61'01110?11* h AR dd 2

or 5, where b %rygr e fr ép\é(% ;éé;lgth%tﬁg% DR %%gdelg&%&gf@gﬂcﬁhw dofhgbunds to
i ndependenﬁ’P&‘/’C%‘F’Oft@W@ camdtohyeduce gioi Mﬁlllwne@lmd@% ad daplbe fuvnd ieUR-A 4,904,7 17 Addi-
carbon, in tr ur a

of the genélrgg %1% Lgfﬁlﬂrm corg%hﬁﬂg %&&m\%ﬁtﬁo %k&@o@ g%{lgﬁlfa?vgsﬁ %o : vouraél CCt on the
as stated f@bilitxoefithé eolgur)of thelpalyambemiez eddseribed at L2064 2LA7PAUP 2008 111047 also

con- 38t ot Qkalt 1R AL SLSALRONA S QTRRSILLAR ik B S5 TabRaM: 2 colour

way of ex amlmr@f Heis dateerﬂymmtexﬂvmua&an dizedred pHdrae slmel'tednﬁiohandthe sulphur content in
W2011/ 128254 3- PCT{ EP2 1/ 055479 or via the | CP-M et hod '

(i nduct i vei%ifp%%lﬁlsl &y %Psgg%%a%beé’%g%tﬁ%?l?‘gﬁg% ’rh§rﬁﬁ%@@@g@eﬁﬁ%ﬁ)&%commm
wi th i nduct thellighicefupd methplsdso®p frohh@s ericreirh) 0@ eRbe sVR theart B8] consider it
person ski Iliedt n the art L@pch are adeqﬁgmely described in the

| i t er at ur e 24YAROUR [OJPEPASH PEPup SN iqoh lferhgetsf t he conposition in
the freshly injection-nmoul ded state have a degree of yell ow ng,

neasused viTae tif@ntjdl therefes rolidekepolat¥ndies) whitl coriisie tsﬂ@dﬁuralomnts of the general
preferably | es han 18, and after hot-air ageing at 150C for a

period of %Bmfﬁf rs their Y.I. is less than 7.0. These inproved

optical and thermal properties are directly related to the sul phur
content of the dihydroxydi phenyl C¥C| oal kanes used of the general

formula (la): where the definitigns of RI RE!' R3, R4, X and mare as
stated for fornula (1), infp

1, 1-bi s(4-hydroxaryl) -3, 3, 5- tri'vethyl cﬁy | o S fiséd of the general
fornula (Ha): 15 (Ha) where th&® def <A on!zﬁ Rlo aid R2 is as

stated for fornmula (I). The sul phur %ont nt of the bisphenols of the
formulae (la) and (Ha) used to produce the polycar- bonates accordi ng
to the inventi on shoul d be below 1.5 ppm preferably below 1.0 ppm

Hi gher where R' and R?, independently of one another, are H, halogen, C,-Cs-alkyl, Cs-Cs-cycloalkyl, Cq-

Cip-aryl and C;-Cyy-arylalkyl, where m is 4 or 5, where R? and R* are freely selectable for each X

20 and, independently of one another, are H or C;-Cg-alkyl, where X is carbon,

in particular polycarbonates which comprise structural units of the general formula (I)

[ Ha RZ

io—<j>—=—<j>~olf

where the definition of R! and R? is as stated for formula (1), characterized in that the sulphur con-
25 tent of the pure polycarbonate composition is less than 2.0 ppm, preferably less than 1.5 ppm,

where the sulphur content can by way of example be determined via a chemiluminescent method
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" di sadvant ageous effect on t he yell owness 20 index or, respectively,

the tenden ] of. the t arent noul di ngs fresh

i nj ecti on- %l‘ﬂ (?[F %\é\é E’gglﬁh'e hECPa %%P’Bdﬂaéf SRECUrSIREATYSRT B rSPg"tmmetry
content of unthendmbmheawbled pl‘aﬁiih)j ‘Fhesterhéthatis AR0mYwa todfie SerQIMRRAIBY in the art and are
anal ysis and refers e sul phur. content refers

to both i n8PGERFY dﬁ?’f’&gﬁf' nabA lﬂ,lerélfh’fep%d? pli?%ﬁ‘?ﬁ’éﬁfhﬁéhe BerIdiRgs fithe qogposition in the

or gani ¢ sulipiily iGepOHAGSEed YheRavd hRsges aﬂ"yél’l%w%eﬁﬁﬁhreﬁ%léjﬁg %H(ﬁ\@l@&;@ index
anci | lary ggggéﬁents in the bisphenol. These sufphur 25conpounds can

ei ther be os§ Haa el Preferatly fepethpn & Shangter kotgir agmae 0%y fariessivigd of
usi ng sul phsg no&9paiNi. NP5 aloy%e%e iBproGRN AN ean&)?rﬁp%%%gﬁ%ﬁfeg atd @rectly

formof stabilizers to the bisphenol, an ex- "W?2011

- PCT/ EP201 191895 #7he sHpis cpeiFHf scodiretydinheicydoalimoeoused nfthe @endral formula
i nvention, (ke organic sul phur conpounds inherently present in the
blsphenols where these are introduced into the said bisphenols
during their synthesis, e.g. in the formof cocatalysts or in the
formof other foreign substances, can nostly be elimnated via

met hods known fromthe literature, e.g. via washing with suitable
acids or alkali 5solutions during,the work-up of the bisphenols. The
pol ycar bonat es according to the_i vent&on can _be shonopol ymers havi ng
one and the sane structural .-p@ T _ @l a (1), or can be
copol yners havi ng struct ur al RF'Epedt uﬁlbs ok~brmul a (1) and havi ng
one or nore other structural units 0%,3@% gen@%al formula (111): -0O-
Z- 010C-- 11 - 10where Z is an arondtic or al kyl aromgtayc noi ety.
Honopol ynmers according to the invention are preferably those nade of
bi sphenol s of the general fornula (Ha), in particular those nmade of

1, 1- bi s(4- hydroxyphenyl)-3, 3, 5-tri net hyl cycl ohexane (BPTMC).
Copol ycar bonat es according to the invention are preferably those nmade

of BPTMC awﬁexbltﬁdﬂfhﬁﬂﬂionﬁof The? | rf, mérﬂl&%iel DRtk BT enla BRI Har@Bulb\§ the
total nol ar g@ggg %&Fﬁ henols . 15 used, can vary in the

pol ycar bonat & ERNEPHOAY £-6- T Rehy exeiberanes wied of the scarrat fPV@flﬂy(]W de
limts fromO to 100 nol % of BPTMC, but preferably from2 to 90 nol %
of BPTMC, particularly preferably from10 to 80 nol % of BPTMC and
very particularly preferably from30 to 70 nol % of BPTMC. The

pol ycarbonates according to the invention are produced from

| ow sul phur - cont ent bi sphenol s produﬁbd fgr this purpose. In the case
of the copol ycarbonates accor difrg ;-~-‘w10n the defi- 20
nitions relating to sul phur cohté ot her bi sphenol s
concomtantly used, where these arée p k& the structural unit
having the general fornula (LE), are ®Qe as those set out above.
The syl phur content of these blspﬁr- Whigr e t hi esults from
undesired ancillary conponents in the blsphenol S | d al so be

smal ler than 1.5 ppm and preferably smaller than 1.0 ppm A feature
of the pol ybar benafigtomciiadd RYistosthtaé for tae@nlai(hn, produced from

| ow sul phur-content 25 bisphenols, when they are conpared W th

ponearbon f thls type.that ha en bIS hen

havi ng nar? %@P Het yﬁﬁﬁﬁpﬁ?Bﬁtgﬁfégm?ggdgs fﬂfi EPMWEP
of the noubmhatmg $cq@r'dmglfbel(ﬂe ‘mvantidﬂj skeild ®8 beowl 4§ Hign, fﬂr&mablb%eﬁ)@' ﬂO ppm. Higher
polycarbona . Th| n% ngﬁ Iour of the frgﬁg t ranspar ent

i nj ection uﬂf?‘f& P ’E“ef TE AR BRFTESIpEY Jisaanteespey $iERhasde yakrewess
(Y. 12), demeenbm &dpécﬁva?ﬁ-fﬁé fesdeBe Pldwafl RALWRE 'oﬂﬂiéhﬂﬁ@aféh?ﬂ&ﬁ&ngg freshly injec-
defi ned thlcknes the data 30relating to the Y.Il. of

of
pol ycar bonts s fé AP A° EElERePoIHRAEIPER ST Thg Pelphs sopispisot e P@eah@pls used is
deter- m n@étérﬁﬂaed?ﬂﬂan%ldmenf\éﬁéﬂéﬁélsfaﬁé rdi¥toP @b YRt ?PQ&BEST I@%ﬁl‘ﬁfmﬂ" JoGtehiFefers

the invention are below 2.0, prefera-
to both inorganic and organic sulphur compounds, but mainly to organic sulphur compounds,

where these can be present as undesirable ancillary components in the bisphenol. These sulphur
25 compounds can either be present inherently in the bisphenol, e.g. through synthesis using sulphur-

containing cocatalysts, or can have been added in the form of stabilizers to the bisphenol, an ex-
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*fully possible in particular cases to obtain polycarbonate qualities
with Y. l. values of 1.10. The content of structural units of the

general f oFRRIFRoIE Fodiump dithignitey Apsprdyag @y wuentign.tthg ereanit %\lﬂnhuewnmuu@ inher-
limts in ealyatkef hahd BidtheRdls, STHHCHh, 0

(I11) in the yga)%l ycar bonatgl;@ee V\%en et he 50 i/gg}j?%oﬁ(généésﬁlgcsg@r Z{pﬁémg &l{%&é%eu
i nvention Winthesipei s i e formsqfcoeatlysts @ inthe fomeofowimp freign wb'sthnciehe:an mostly be
pol ycar bon i i on,

naving 1 ParmabP vadR ARt fobi e KRR Ol RSBl SRATGRaS or et
stabi Pity oflutidnederingdhd wekoyp efithe hisphensls.c col our over a prol onged

period of relatively high thermal stress. At hough the yel | owness

i ndex incr moul di

never t hol ear Paralion iealaaiadud %A el e Rombrtf Bt herkibei gt e same
peri od of #B5GtuNgersat Uifief fmlhi@(ﬂ[)hi@lcmbemopblmshm&@ msmmn&peunumfs ofl"&mula

tandard t (Rla d 9]
ised to el rmagtgond Gt Qe bR B iR e £68! Bt sl gt heoe

for 250 hours to a tenperature of 150C in air at atnnspherlc
pressure, and renoving themafterprcooling te roomtenperature and
measuring Y.l. as described above hésé® dard test conditions
provi de a very good approxi mationjto actual [practical conditions. The
pol ycar bonat es according to the inventiontre therefore preferably
suitable for use in the 15 formof transparent* Or opaque or

pal e- col our noul di ngs which are produced by injection-noul ding or by
extr 4 on whete dhs orerbmatis cexlpylstemeti¢ woiatyr el atively high level of, if
appropriate, relatively prolonged thernal stress, where the intention

is that th I nt alte at i on, of eir

intrinsic ngﬁo% Y Ih%éségﬁ%n%qé (lta}% Hécfgéyn %Ig e hc? aadesd bﬁghegﬂléé’f thegeneral
foils prodiremda tﬂla)a m:@srttmudgf ﬂmm:msd;a ibf b,ﬂl”-lbﬁsh@hﬁbd;@phfﬁﬂ)-eﬂ Stiigethylcyclohexane
pol ycar bon on in a suitabhle solve 20The

pol ycar bo ng%}ﬁ[%@@c 8r 2 b%g%éshaﬁmr ﬁ?ﬂ‘%/ g nttl? BRCLgR 2Py {epbly Qloberll’&‘gg & TME and
t her mopl asbisglahdlyA. OTheczadSialbﬁoﬁn’rﬁmesiSBHTMCp 52580 bt ttheOtdtal okl iafnd@t &f bisphenols

sol vent s cli.c eth are preferably of high, nol ecul ar
e O,  hal e BB Rare(eh i rnabl Sr iGN B adeaates fipwe fom
via size- eded LXiad1%0e BRIMO,Hat p@feadlyyfréth 26 90 fioB% OPBPTHCa}JArQaﬂ T}i cferably
cal i brat or su g%gbces consi st ng %f PS. or of polgcar bonat e) rom

10 000 to 36® Pl of BEIMCGadyery martisylatly prsdre bﬁ%3@®o70gm%%|of£i’a“MC
25particularly preferably from20 000 to 40 000 g/ nol. The

pol ycar bo n’aﬁ@@l@@ﬁb@ﬁﬂés%cdr&n% Retht MveRion QR ﬁx@ﬂha@@ﬁ&n%@@ﬁﬂhﬁ%ﬂ&ﬁ tiBhenols
i ncorporation of suitable polyfunctional nononmers into t

chain; an BRIUAEE L s preeesetla Hiesate 9t theropelysmatonaierasaeding & the mventlon the defi-

1,1, 3ot ri stiRomdyidexy RNPHL) &nBaN for ﬂ‘ihr other b1sphenols concomltantly used, where these are
1,3,5-tris(p-hydr oxyphen%l ) benzene. ol'ycarbonat es accordi ng t

the i nvent Préfi?nééﬁh%%Wémf PP h@Fﬂg@h%gFﬁ@al vlp It ceeiths pows 4si tlmb Iss;t out above
where the tRCAMG cont?ﬁgt Jf%és@lﬁ ﬁfgn&lg" GhEre AL ngﬁl g(}l&{’l%te e a{%components in

nmol ecul ar wei ght of th EO ycC onates in par r| ng
product i onthbylspmoll shouldfalse babmalleothes §.5 pifmelséplteéraﬁyrmiallgﬂhnmpiso e
i ncor porated via suitable nonophenols, e.g. phenol tert-butyl phenol

or i SO_OCt YAFfQﬁ lozf tliléqé]&yéaﬁ%nﬁ&l %gﬁ‘ﬁﬁgggtﬂ% dm 4}1%01? %ﬁlcr %c?naf tlow -sulphur-content

according to the invention can be produced in o]l
convént i ontibphierrtis rwheh dladyadre pmmmae@seﬁh polycanbdnhies obttis fype tHaehave been produced

sbal a0 H o ERPRAs RaARE Bl kel lonl oofiat s TR P it oL B iy i
Revi e}/vs, Mofs pﬂodﬁ;ceql) pia iBctidn. modldilh% fismi Tﬁa @ﬁ? BU?barBdhiﬁieﬁ T}ﬂs9ﬁﬂ-)nsw-ﬂéﬁ)ur of the
I nterfaci I OCess rtic ar ul t anl e or ono-_or_ Ccop

2011/ 123"15? It E‘fff%‘inlf’ﬁgléﬂlﬁi) %?{?8?‘?8%%1 O3ha Ve gl Q’ﬁ”‘@’rf&é‘% thdex (Y1)

determined to ASTM E313 on injection-moulded plaques of defined thickness. All of the data
30 relating to the Y.L of the polycarbonates according to the invention refer to this method of deter-

mination. The Y.L values for the polycarbonates according to the invention are below 2.0, prefera-



15Pr ef er r e QA2PHENZR2S4ar e 4, 4' - di hydr oxyBi-phenyl , PCT/EP2011/055479
2, 2-bi s(4- hydr oxyphenyl) - 1- phenyl propane, 1, 1-

t2)i ZE Ell- 2{25 ﬁt}ﬁg&%g)@ﬁg ?1_2;11 4 Elllg)E Iﬂ@{(] ﬁgﬁﬁﬁfﬁtzn-égplét%utr Ea}llsgg %Xo%gi]nego }lrc)za}:l))gl?aeg c%.?eflities with
1, 3- bi s[ 2- (v hatekisx Y DD ETHEldon#nt B RRNAhABNAS BE the Bk skl e }u1M)) here can vary as de-
2, 2- bi s(3-met hy1-4- hydroxyphenyl ) propane, |

bi s( 3, 5- di FEFNYHBIYAIIPEIMER P reetrare hapobumpigraBngtse theteayeral formula (I
hydr oxy phegyin: RbRBANatcDWhHER the paiyeRbiNake ab b AE N Rﬁ?}fﬁ%ﬂlﬁﬁ%ﬁﬂ%@l@ intrinsic col-
2,4-bis(3 ,5-dinmethyl-4- 20 hydroxyphenyl)-2-ethyl but ane,

1, 3- bP s[ 2- 0%, Be ermpparadyithyhe pelyessbppiiesnot jecprdinedp He] iventien enaéen@flbisphenols hav-
1,1-bis 4-1;})@%- Qﬂ_&;ﬂ)’ 3a0: L ol L. bi sphen TINC) ..
Parti cul( arly pér%%/er r ed&%ﬁlll%ﬁ’e%lgjf %1511'3?%& EM %&Mﬁlﬁg@% g%} %f‘%ﬁiﬁlﬁ Iszfu8 lmpmvgd mtrin
1, 1- bi s( 4- By drloxyplenytolopaesipgtiod eftrblatine]y high thermal stress. Although the yellowness index

2, 2-bis(4- ﬁq%ny s € oeine . . _
2, 2-bi s(3, g%é%{a%%é VE ng)ﬁ)ﬁ?g?ﬁag?)%%p glﬁ?PStB? glglé.lr(lhenfgs’ it, nleyertheless remains below Y.I. = 7.0

bi s(4- hydr dxygghteatyig) at y 60°Chexan paivd bf ISG)thJ(rsﬁliI‘hydfeﬁx& p&e wﬁ?)vrseﬁ& Srspenbith of
et hyl.gycl ohexane 25( bi sphenol . These d.ot her suit e. i

i hydFoxy atg s R SO (liss ST Ry 6T et Sirmuineer iy o e
832 396, FRevAldrbfeloveil 8nd éxpodihg thesa el 450 hele s Steperatitt JPNY®CGS aRht atmospheric
Pol ycarbonates, Inter-science Publishers, New York 1964, pp. 28 ff.;
pp. 102 ff PreapP PRd fmevingdleny altey coolimg fo mamyfemperaigsheoBtesgime Y.L as described

Pol ycar bonabde Stiesdgndad desT esanohO@YviddBY & e boddakk@kindawh ¥okkaiZfical condi-
pp. 72 ff. 30In t?r}’i"' case of the honopol ycarbonates, only one di phenol

i s used, bHPDS DG BRYERERAGCEHBNS Wbt eation peferedere arafiriirntuitehle &5r use in the
di phepol s adr JF$@kpardfichr bpRud bPREIQ Sur Hﬁﬁﬁim%@@lﬁcﬁfare(b%&&%’bggféjgﬁioag{l/%ﬂding

other auxiliaries and chenicals added to the synthesis process, _
cont ami nat PoRY Byirusior aaé ithink hexe expoaet it b mejativebnliighn ésivel dfnidiapprdpridte, relatively

raw o 86 e R Hipibl 1 15884 00 BRBBIA ek o
The dia (r]I y| thetriitnge eddous ftcedaiefefret gpp@@?pmmn 2’“"; hes ﬂi;;dzdll ﬂﬁgssjfgrodmyzac: ? a casting
goneral  ToPe O o4 BTSSR B e AR IR Bl ButndRE Py e e

anot her, are identical or different and are hydrogen, |inear or
br anébed Cirbgsdyartiopates Cgordizg tathe apentioplcan eithSbbddeease IthermoydasReal Bior can be

nor eover a - " ' i s_hydrogen i near o anched

Cl - C34- al kbll%?esg% %éﬂ ai E‘% ary g‘% go&%_n &3g'a¥y§$9 r%mqeégeo?re%?ag#ye%& mo-

di aryl car bowat esight, chaginp haeiyl nlﬂﬂbd)MV&t(Waiglﬂt&tvhylquhleﬂujhlmaﬁFlecﬁE]hérnﬁried via size-

car bonat es_and. di t hyl phenyl ) carbonates, 4-et en enyl ,

car bonat e, e’%ﬁﬂts}f)p é‘%“‘ ﬁ%‘lmp e %ﬁhygé?rt%ﬁﬁ?aé&a o, with 8%@?%‘%@%%“}5%&% sting of PS or

car bonat e, offbdlskarbopatepafl fedne 1y )0 ©EB0D V0@ E/enol, Sréfsaly Gy FOML 8D 06M¥ ol and
25 particularly preferably from 20 000 to 40 000 g/mol.

The polycarbonates according to the invention can have branching due to incorporation of suitable
polyfunctional monomers into the polymer chain; an example of a suitable trifunctional monomer
is 1,1,1-tris(p-hydroxyphenyl)ethane, or 1,3,5-tris(p-hydroxyphenyl)benzene. The polycarbonates
according to the invention can have terminal groups incorporated specifically, where the incorpo-
30 ration of these permits adjustmént of the molecular weight of the polycarbonates in particular dur-
ing their production by the interfacial process. These terminal groups are incorporated via suitable

monophenols, e.g. phenol, tert-butylphenol or isooctylphenol, into the polycarbonate.

The polycarbonates according to the invention can be produced in solution by conventional inter-
facial processes or in the melt by the transesterification process using aryl or alkyl carbonates (see
35 also H. Schnell, “Chemistry and Physics of Polycarbonates™, Polymer Reviews, Vol. IX, pp. 33 £,

Interscience Publishers, 1964). The interfacial process is particularly suitable for homo- or copoly-



15 car bond¥@20Hi/{282540pr opyl phenyl ) carltsonate, 4-n-butyl poEyER2011/055479
* phenyl carbonate di (4- n-butyl phenyl) carbonate, 4-isobutyl phenyl

phenyl carbo ] henyl) carbonate, 4-tert-butyl phenyl

phenyl car 5?)" ges haY‘% h{ggrﬁas%ﬁgxi} Bﬁé?&ﬂefat‘(‘fasr fpsthaving high sealarymasprsni. The

phenyl car h@ﬁh@ﬁ&lﬁdﬂh&rﬂpﬂa@@g‘Eyilﬂﬂlﬁél!‘d)r)po%%ﬁtlﬂ@ﬁh@és%c&dlﬂg ekl iphanH having ade-
4- n- hexyl phenyl ) carbonate, 4-isooctyl phenyl

phenyl car bong gl ai'ﬁg

phenyl car B&HaY ghéﬁ tAlopakiliyiay Feliely hieh anplas @iesc,  4- n- nonyl pheny!

phenyl carbonate, 20 . di (4-n-nonyl phenyl) carbonate,

4- cycl ohexyt %ﬁ%ﬂ? puitsple rf?ﬂ the: BogRsH agcardingjtp medymwfw phenyalycarbonate have been

car bogat e, wAgdladigitay ke pitgan! et hyl ) phenyl phenyl carbonate,

di [ 4- (1-nmet hyl -1 -phenyl et hyl ) phenyl ] carbonate, biphenyl-4 yl phenyl
carbonat e, 1L GhiPhR YT a&u £ar Qﬁgm%l% NEN

car bonat e, 4-(2-napht hyl )%heﬁyl enyl mézg? Eon%?g%mﬂl) B Entqﬂ?%&jor (ll2)
di [ 4- (1- napHtdispionp ﬁ@ﬁyﬂe]Oﬂ‘@aﬂlbm’fa?E}@ryl eornpuds, mamlolsyIvpdnsdehe, chain terminator
car bonat e, n

car bonat e, al%lq gggﬁ dechllgq%tlgrfl{/&%?g% “Sgﬂa‘g rc%?%g@%éaﬁlgggg%xgg‘% é{a&l Ca%onates
di ( 3- pent adetygiyser(i the malt bansedeificdtidnprdcgisphenyl phenyl carbonat e,

di (4-trityl phenyl) carbonate, nethyl salicylate phenyl carbonate,

di (maphyl §aiuhpi§ld abe) seibixondiphenotd hyde SE}dr&q&iin@h@ PleedRyiholC 2Rk Soiphenyl,
di (et hyl s Iat%)ﬁ bonatﬁ d1p )535 | at e phenyl car bonat e,

di (n-pr opy OEW Ig}g)a Kengspo Risthydrox EJ‘WHﬁXFI o sscy Pisthydigmahgpy])  sulphides,
car bonat e, bﬁ(}(yﬂﬁ)ﬁﬁﬂﬁmj ibis C Y ba{t9drogahbgmat Eetoxfés buﬁlydlly(ﬁ@iypﬁéﬂyﬁt €sulphones,

phenyl carbonate, di(n-butyl sali cg‘l ate) car- Obonat e, i sobuf

sal i cyl at e PisteAsPryRbsI R LT iRhexides; os H@V%fPX}@hmYBQmSaP@pylbwmmaméalso their alky-
tert-butyl léail hﬁgg@%%d%@% pc%g%%c ?f 4EP2011/ 055479 phenyl
ca

car bonat e, (tert-butyl sa ate onat e, di (phenyl salicyl ate)
carbgpat e @Fb@erfyd(cﬁﬁiéﬁé‘lls aﬁeah h-qy%@}og%blg 9102§El§sr(? ﬁg% %;,%H%]gﬁ 1|th%{}ﬁ%r%p£n%du

di aryl compounds are di
car bon- at 18(4dh3(dmxwmylﬁzbtwlq§my2)2 -bisgt-hphertyehenphphemy| 24- bys14 py;mwphenyl)

gzr ? g_)nﬁg?hyl E]Q 1t en@,l 3 ﬁ’ l?i)]()l hg%?ﬁﬂ%éﬁ %~pro 1 bglhzg%e (bisphenol M), 2,2-bis(3-methyl-4-
di [ 4- (1- nehmbxyphmewpmehy|b)@hMyhdths¢ambmnMe@mmemaﬁaet Biplbis(3,5-dimethyl-4-

alicylate h L8 rticularl :
;S)r eferred. )ﬂ?'%&ygﬁengggmg? P i ? &énegﬁ' 64{:3’%@ GpYriiph P!Boﬁg?'é’l%%ﬁ-g}rgeéhyl-‘l—
vari @os di hrdrbxs@hdfﬂybmamhylbﬂm dj3aiy[2-(Ruhensl-e sy @agy phtiiD-PopsPenzene and

vvifth residtfallé. 9! nts, of .the mn hydr oxyar ounds 10 from

Whi ch t hey Lo Br G BaG) Pres %ai(faﬁloﬁ%ﬁle%@ghea e

rmlnghyfjrgi E %sz c e up t ‘BﬁOO/ bg pref erably

TS 0% by Bt TRAs ARAthols st 4P h b e rrapRray Batgnyt
parti cul ar ktha; ef ebabl-yydukybi@nAYeripanye 2atis(3, Elaﬁn@mmﬁydféﬁﬁﬂmﬂﬁ)p}&b%ne 1,1-

di aryl carbon based on the di hydroxyaryl conpound(s)
general |y B 6%‘3’?&5@’1}6@' Deyaphatate  mndt eﬂéﬂH1§Q4'FYQSﬁ’iYPhWI)t3®3 %tf%th?@ﬂycmexane

partipeul ar (pfsppeef eyl y from1.045 to 15 1.22 nol, very particularly
preferably from1.05 to 1.20 nol, per nole of di hydroxyaryl conpound.

It is also EOSSI ble to use mixtures of the abovenentioned di aryl .
car bonat es Theicin pgherspiigbles dihygipwyary spepouadn e fraeried|by way of example in DE-

di hydr oxyapyi 8@@@@011‘1@-9& 1 fars1gefetr ts@mfef‘ecﬁéh‘hé}ﬁ o iil['lys%ﬁg;f' r’?oly@irb&&?es, Inter-

m Xt ure .of the di arsi’/l car bonat es. The nonofuncti ona
t er mi nat or &iense deblishers, ridgyuYarke 1304 PProl8e@ubar 1036l oind, in ShGekegrpide | e Bagiler,

el i S A e

i sooctyl phenol, cunyl’pheno hese

chl oppdes gf thggélggf"{hp ﬂéﬁﬂ) @c‘:ﬁ%b esocg dj?uﬁ-i%%dl { &S%é(?‘i bm i)ﬁttﬁl rc%ge g thei ‘hopolycar

said chain termnators, ar er | o) e reaction w
t he bi spheheoiates e (Pbiraliy ofdigignals ereaddiadnchtﬂle diplierchssisecechn] afivotse, éikohll biher aux-

synthesi s RlaRefam cl%ﬁuéaﬁna%dgds tOpE"le s%ﬂeesmoprro&gsl L &n a?r{llrlla 1of'1i %ydthe contaminants
deriving from their individual synthesis, handling and storage, but it is desirable to operate with

raw materials of maximuwm purity.



synt hesi s WOaEdS12864dever, branchi ng agénts are usual |y prgu@Ebloes 0658479
the chain term nators. The conmpounds generally used conprise

tri sphenol uat er phenol s cyl chlorides of tri- or tetracar-

boxyl i c ac?@% Slalgﬁ C?FFS’&aEFF é@%&’ ’%ﬁéeaﬁéﬂny‘tﬁ‘ﬂb%ldél‘yélfoxwylt%éma‘éw in the melt trans-
chl ori des. cdutBRRlRDréesse@dMBosfiof tHaQend¥ 2l ¥AP254- 9

- PCT/ EP2011/ 055479 conpounds that are suitable as branchi ng agents,
havi ng three or nore phenolic hydroxy groups are phlorogl ucinol,

4, 6-di net hyl-2,4,6-tri (4-hydroxyphenyl) - 2-hept ene,

4,6-di nethyl-2,4,6-tri (4- hydroxyphenyl) hept ane,

1,3, 5-tri (4-hydroxyphenyl ) bengene, 1,1, 1-tri(4-Rydroxyphenyl)ethane,

tri (4-hydroxyphenyl) phenyl net_hane, 0

2, 2-bi s(4, 4-bi s(4- hydroxyph cycl ohgﬁyl& pr £ , 2,4-

5bi s( 4- hydr oxyphenyl i sopr op Q

t et ra(4- hydroxyphenyl ) methane- Lfunctional

me of thﬁ?.
conpounds are 2, 4-di hydroxybenzoi qRaci d, t'Pi
chl ori de and
3, 3- bi s( 3- net hyl-4- hydr oxyphenyl) - 2- oxo- 2, 3- di hydr oi ndol e. Preferred
branchi ng agents are
3, 3- bi s(3-net hyl-4- hydr oxyphenyl) - 2- oxo- 2, 3- di hydr oi ndol e and
1,1,1-tri(éﬁﬂxq{oxyphenyl)ethane. 10The catal ysts preferably used in
the interfaci al synt hesi s of polycarbonate are tertiary amnes, in
particular triethylamrte, tributylamne, trioctylam ne,
N- et hyl pi peri di ne, N-nethyl pi peridine, Niso/n-propylpiperidine,

guat ernary DN, UM sal t s, such. as tetrabutyl anpronj um hydr oxi de, _
chl ori de, %f%@ié Hdmsh ?fp%’ﬁ_ta&tﬁ%n"’de tdgeieal o GRS RA¢ @re hygragqn inear or
correspondi ng tri butbthidher¢l-apangi, drCaRdileyoael oyl 2Bl MBSt Sver also be
and so the phospho conmpounds correspond- 15 |n8 to these

5 ‘gﬁffo% h

anmohi um conpounds. c ity diogety d8EF Phidanched ¢ hesalkyb CaCarakylaryl
as typical interfaciglceatabysts and are commercially available and
are famliar to the person skilled in the art. The catal ysts can be
added into_the s;(g)[t]'ltﬁh sis process individually, in a mxture or else

al ongsi de ]a’f?é‘f‘pé‘ﬁ ered f1aTH capgiraeicEs di@h‘fé’dl parbospisr wpthylakanyhpticay! catbonates
t he phosgegat dighetPSEERS carBbilatdd) E—feﬁ?ﬁaﬁﬁd hBend Y&PorkR, %ftg-'e g%ﬂ%lgﬁg%a?iogate,

i ntroduction of fhe E)hosgene, exceg en the catalysts us
20 an oni uhPPEPEBORY! dhey! maberate G(4-wpionyipkeow) carhgate, nd-ishpropdptssy! phenyl

addi {4 on peLiQnat: Qi @Gk { SGERNRy1h DI [ N8i(4n-
cat al yst ( s)a ca:ril ’be@adcﬁé@%&g[i{yll)uc{agﬁwgn an fidhlzern ?l pglfgﬁ}g%tg ?na%ér’g ‘Lerrlgﬁmf henyl)
t he sol ventarfogptes hrisopsyipeaybphearlecadhpnithedii4sisobutylpiiesd) catbdnhie, #-tarrvuogiphenyl

agueous s 10 i the ert . m.nes _the addition
then t akegﬁlitéh%l %Bbro?rl?tg’f H@%ﬁ%ﬁ%}’sﬂgﬁi §£I§§nateh é431{ vr\lny}itl% “ACi R éa‘l,lﬁ pre E?tg’b?')(ﬁ'n'
m ner al achatylphienylpearbdnete) 4n-hemydvhentl Ipberiyt cazindte, dif4-mhgdyiphakyill oariohate, 4-iso-

catal ysts rtio .25 of  the total gnmount. of tal yst

are anded, Sofritidnedi ABUAE N4 iSG Buna] cbBofits TirieriteBie T Bisir? e
met hads at di(ili—I]Et-fm‘fyh}h"en)ﬂ Dcadil 0&1&1&_84-@}’010&6}{)}@&%&3@ Rl éeirlﬁf&?tée, ai_tlﬁcyfcmh@s{ylphfanyl) car-
o bi sphor e LA By Sr SRRy BR B2 b o Uy SAEN g pheny!
pref er abl ycattionare 0 bipherdyd 451 Pk daifodary,s Bigbipitall-LAN RRHAE 4 NndpAthyl)phenyl
melt trans stelri ficati %R prpglghef)s t o produce pol ycarbonates are theé

30 basic PRyl A2 FRRBHYDRREIY; phsuh grrhovaisx S bganheivhigheayit agarbonate,

metal hydrapidespRRdpabial caBoRa] thpHRs:abhdydna%iyfes ok Ak pR8kyphenyl)
oxi des and al kal 1 nhe earth _netal oxides, and/of oniumsalts, ‘e.g.

ammof um sBFRe8ate 3-pRE BT PEeyt srbanate; d(peatadecaiphenyldocathonate ri-wityIpheny!
salts, parjHefHlcabbyatd Qs pRoR] [ : ' SS .
Exanpl es 0112 elt?}ﬁgse part\c’)sghorlu_utrh&ggl%?ilgg%rteé nﬁt\l@?ﬁah%%ﬁ&t%%gé{ﬁﬁ%?%‘é% %ﬁ}ﬁ?% sall
(1V)  W020ite) zabounte, eyl pivylasppleryl douqg dicthylRalicydite) cRbBadR, X-propyl salicy-

late phenyl carbonate, di(n-propyl salicylate) carbonate, isopropyl salicylate pheny! carbonate,

neéic acid, _cyanuric
@y’

di(isopropyl salicylate) carbonate, n-butyl salicylate phenyl carbonate, di(n-butyl salicylate) car-
30 bonate, isobutyl salicylate phenyl carbonate, di(isobutyl salicylate) carbonate, tert-butyl salicylate
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- C-C 0-al kYl, C6- C14 aryl, CrGsarylall cyI or C5-C6-cycloal | cyl
noi eti es, prefer rretr}g or C6-Cmaryl, particularly preferably

met hyl or Oafﬁﬁ qilgerthty ksl Icéfé?@éF flihenylalicylagn) sarb@nate and di(benzyl
hydr oxi de, S;ﬁl 1993 afbonftydr ogensul phate, hydrogen- 10 carbonate,

car bonat e, e, preferably chloride, and alkyloxy or aryloxy of
theforrrula CR where RI' is an, if appropriate substituted,

C6- Cpr ar yl Pm’e'?li@b’azrﬁfﬁwdawwwowu@a@adlpl@yﬂr cembnats; -terbbetyphengt phenyl carbon-
Cl - Cm al kykge, d?{dretfez@-lb Ip%eRN&AHonate, blphplt‘:i’)g‘t;ﬂrrjg gh&% %’ariﬁnrngtf e&1ﬁ)§&1eﬁﬁt4%ly§ar§onate

are tetrapheny phosphoni um chl or’'de ospho

15hyd? oxi dé(kpgthylet-phesiietylpisadp hphﬁrlmlrn phrborateat ei,1[4dhd1eﬂ"erk-y planytetbgil)planyl]-
pr ef erence phosphoni um phenol ate. The
preferred %dﬁ%o&%%e\éﬁﬁglgrgetﬁﬁ%glﬁgla{%g {g based on one nol e of

di hydroxyaryl conpound, are from 10 8 to 10-3 nol, particularly from
10-7 to 10Wphetyl carporiats inyesopsybedirlylpecfericdd. appr opri ate, to use

cocatal ysts in order to increase the pol ycondensatl on rate. 20By way

of exanpl ey ¢ @gﬁemegﬂw@bk@dﬂﬁcagﬁhété orﬁéls ?“85 rrqtcarlb nd of

al kal i ne eart’h netals, exam p el ng
appropriate substituted, Cl-Cl0-al koxides and 06 Cm aryl oxi des of
lithium s&& @whw@mawrmbeps@r\@r@bﬁwaﬂry@nw cdelse racrmbhydribxyaryl compounds

apprepri at i kox ar.yl oxides o
<odi 8(% Pr g?lg;&gl?% éﬂ({:&lsv?ge rghuctgé Ol"hegl:m alncogr%gc()% Io(fj‘té};rG mon dyrﬂxk%%lnc&ng?lénda Fan be
t he di sodi ynios24P4 b)owelghtzlslbfesablqr umtdn ﬁ%wyrmght )gartmp]aﬂyepre%dbfly RS 90 by weight

al kal i r eart taI are introduced in the form
of their s§1 tsvs‘?p”faﬁwuﬁ%ﬁm erebfly]‘lptﬁs DY %PRY i netals or of alkaline

earth netals, determ ned by way of exanple via atom c absorption
spect rosco’ﬁlge amainf wsodnof the diahd Gappimte(Pr efsat abihy dfhpmﬁrﬁl @oﬁ @(}Qplsagéﬂerally

et ol AR b AT B Sl e 2 P

embod ment 52bfot hey pﬁme:ﬁmy BERADbY ﬂwn 1.05 tohie20i ot et hidle o‘ﬂﬁﬁyﬂl@xﬁ?ﬂ %bﬂtnpound
ou

nmet al sal tﬁ % gotégcar bonate s h[?Sl S process can be carrie

cont i nuousl'y’ B° BIETUR A &8 minthes plthe e B ERRR I Eraenatek endghamelar prounts
stirred tank& abbudplr afold EraiityafokyarPlLibRPeul théiret {0Qhe foBR Gl §m915nt of the mix-
stirred- 5 tank cascades or conbinations thereof. By using t

abovenent i the BIHFAMMAES: it has to be ensured that, as far as
possi bl e, separation of the aqueous and organi c phase is del ayed

u nt i1 conpligt @ordoBaetibaNcifn fehgnsyRhBeRl % {é‘gﬁi&te bR Iﬁtﬁ&uta%@@mp hRE&mple being
i t he mxture conprises no residual hydrolysable chlorine from

phos%ﬂene obhepeloth dliyiBhegelar Bopardcudast Rhesol, Afterbputylphenelg dsopityipheriol, tdwenylphenol,
phosgene '&fhl&rb&rﬂoﬂfceersﬁeﬁ(b'fﬁ{eseo59&?§(§ﬂdrfde§%@1%c£go pé ?cgﬁ%]%%sgg g*lalg mﬁu'es
or- 10 ganic phase and the aqueous phase for a c rtarn t’ B t'e

i f appropr ?fébﬁsal%@wm@rmaa%rﬁm gjthegmiroduced tp théesaetionerith mmamphen@sne(saameelse
not added ér@gé‘&eh%f a éd;\ﬁnfﬁh§ Bpﬁl@%#rﬂﬁ% QSsbgsf lgll_’(lj%asaqudl nge or %orocarbomc

term nator and cata yst Is type o -reactl
advant ageoapid tgfningl cempharadifl picent inThesectioo ntixtmaed fsbeatmlngn therm& dnle acyl

fromg0 Secﬁ]%}gi%s %ri%l orggap#&n%s epsr fc%amtll %u.n iqgrmﬁ.? (ﬁ]t%glg rtl::gesarg suf%ment phenolic

‘mnutes particularly prerera rom
terminal groups available on the polymer that is being formed. However, it is preferable that the

chain terminator(s) is/are added after the phosgenation process at a location or at a juncture at
which no residual phosgene is present, but the catalyst has not yet been added. As an alternative,

they can also be added prior to the catalyst, together with the catalyst, or in parallel.

30 Branching agents or branching agent mixtures are, if appropriate, added in the same manner to the
synthesis process. However, branching agents are usually added before the chain terminators. The
compounds generally used comprise trisphenols, quaterphenols or acyl chlorides of tri- or tetracar-

boxylic acids, or mixtures of the polyphenols or of the acyl chlorides. Examples of some of the
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-a plurality of solvents. Suit- able solvents are chlorinated
hydrocarbons (aliphatic and/or aromatic), Eref erably di chl or onet hane,

trichl or oeCAPRRAS that are suitaple s (bimpling agrats, havingathnee jor Morsr mhendligriwdeong groups
chl or obenzgne AR HXbLT£E it 0 _
use aromatic ﬁydrcg)car bons Q%Hbggaﬁéﬁze e, Q?pqeiffg) %ﬁe %’/ gf?socﬁ?&t%ﬁltgmm
aromati ¢ etHdpEyrienyhheptangni ééﬁén@ehymmnﬂ)bmazem,xﬂumbm hj?ﬂ,roxyphenyl)ethane

addi tion t 4148 0 nt ..of the

synt hesis pr ochésgﬁ{rlllses:Yll @%@%ﬁ%ﬂ%?&ﬁ%i%@ﬁ;} Eeny %’IC%WHBWQ% 2,4-

but nér el y bis&ghydraxgplmgisbpriopyl)phenol, snd teea(éﬂmdlex:aihml)m&mnéal e to use

non-sol vents for polycarbonate in conbination with solvents. The

sol vent s uSeude héthe ofmntridistommb ppiosedssind ¥,edttydoeytehiot: dchd, tritResRGIERD YFenuric

phase, e.g. rof Wr a 3/ 1, 4-di oxane .0 on ane, when
b AN%Y bls(?lrénegﬁli'hgér mhw il %ggéggo%

t he partner sol vent” for en the at

| east two- on Juoxt ur t | et conpr.i ses
at nost reg Fbggl%d e'asr’er(ts 7% 16‘? g’ffﬁ?’%@?ﬁnﬁﬁéé‘f‘% Eg -dilpydrgigdole and
al | owed tolsdtﬂrﬂ(tehydnm@phtﬁyl)dﬂmlachl eve phase separati on. The aqueous

al kal i ne phase may be entirely or to sone extent returned in the form

of adOeous Thhasalyitopicheabpohsed at the nabEacky BiiRSis Sf PIOEShate Qfe @ﬁﬁ:}bﬁmnes in
wher e sol vent content and cat al

d t treat
Cont ent  ar BT R SiF BT Pt (NS SASTRBIMet AodrHBRE e | et Amesrdin

30 organi cm@cﬁrh@mpp@meﬁdm Ngua@fratyC bihAbnisAl 4RO LSchaRd R 5&%%x1de
are renoved .an ppropriate after adjustnent to a partlcul ar

e.g. via aB}E}PIP‘?eo rl?r%‘i”d% &Hﬁ@ﬁ?ﬁﬁ%?%@u%é t?EﬂﬂHPTPBWafei el @alopﬁﬁsﬁoncbl@v&@%ylbem
and can by Z}’Mm@rﬁmﬁ&ﬁ%tﬁetﬁﬁalﬁﬁi&%% shils, b aleh h@rpﬁb%)ﬁedmrﬁ‘ e 1(53%19{:1% §<{rﬁe epond—

process, while the aqueous phase is, If appropria return
synt hesi s fededisse ammoriya f&n@amdé ‘Biese ecrarsnmds @t depctibad ipchy litarabumas eypical

can then bgRekiaf éa%ﬁlysgsoanﬁ %f&%ﬁnﬁlc&all?%v&ﬁﬁle %A(;[ﬂ‘}e l‘f‘ﬁrﬁhar%(? 12 §Ergonosrldl e}gll in the art.

catal ytic contam nants. After one of nore set proce
organi ¢ phabecaplyds emi Helad@@npmlthlem@@ﬂepmm erdnvmhfally,hEaaqxtemus else alongside

al kaline p
VW02011/ 1289’??4&&1}%r 5‘%@’&/3%5%%71%05‘?;35?3&%%6 ifor f‘ﬂtﬁeg %‘Tr&?%‘fn, PTORsH PYj Jrgferpnce
tertiary afsigien tThddiedfsefer pfrodutgorset the phrcgcqme,oaxeem féisn ﬂﬁl’d:atiafysts used comprise

22?: ié):llgat grh Eﬁm’n%{jﬁlﬁ&.sng%{ a¥rk1}[() asé:solf gﬁléltglgcg)@&g%n?gﬁ haéssg,r Ouggor to addition of
conbi nat i otis phhewesofs, prefercedi The Satai}}ms) Gheehdds, uﬂdﬁutacp@ﬂi 8 [neA tsBlvertOpraftehbly

water in egch or of the separation step i bly vvlth use of

active or Hesetvou XhIRs neamens SakYin AT £ify &'t (R opagecis Solpepny @i dhe case

the al kal i ofthe agitepusingas siditdaehanganie f&ﬂﬂ&%ﬂiﬁﬁ)ﬂ%ﬁﬁﬁ%ﬂlﬁe Qith ABHE pref
m ner al CI ds, carboxylic acids

times with djl ute ,g
hydr oxycar Bré‘g’g%n?lﬁer%@f’ $ 1 R pgHar éﬁ BHERTIcckle faglurpig pEgagalists arasusgd.vg portions

t 0 agsieousofrihB estall andfuhdst, catalysPak tahgdd] alis h¥slrRchl e | 'pgss%‘l':é fduse different addition
phosphorous acid and phosphoric acid and m xtures of the said aci ds

The concenfFRPisH d&fferft“h @§€1°&é e diffsent dmse The tetilemonmigecd efcha @t@ms i grom
50% by wei 9061 toRSAS%RLM oh mRyiRsQf B Q%pﬂeﬁol%@gQYprgﬁfa gtﬁ'omjip G, 8%(9‘9 p;?rtlcularly

phase i s noreover reBeat edly washe el oni ze di st
wat er . Af t Bieferably fremg DSW%@&MV\/ashl ng steps, the organic phase, if
appropriate with portions of the aqueous phase dispersed, is renoved

by means ofaggkit {Ha{‘&ntb@ RESLi 111 el Iﬁ&ﬁ&ﬂgéﬁhﬁcaﬁ%g oeass & nﬁg&fcc ﬁ@g%r%}notless arg the

or conbi nati ons thereof, where er ca ween
t he Hashi nbesist @&stsf k@bfprfem thet ligeratuten eu@malcsf bedrgt alkadi meta]p]asisuxvhs Ak Ialkglme

units. 15B
s possi bl ey b e ARGk R R 1l C PR iSRSt <
sol vent onampwhm tshies ‘p@h?mpmsmlsahts dinis |psefd-:rdﬂecb udetonilﬁn pilie fartiblagly p@6@ho-

to use hydfu%esglt Hl t%g ‘tahegf’sa‘%ro%gsg ]?xg%% es 0 glesep Iosg)hggmrg Citss%peot gslésof CeI océneral
formula (IV)
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Derivati veVOR0LI1ME8&B4ar boxyl i ¢ acids ar®+{he diacyl di hapruagr2and/ 55479
- the diallcyl dicarboxylates, in particular the diacyl dichlorides and

t he di nmet hyl dicarboxyl ates. The repl acenent of the carbonate groups

by the aromatic dicarboxylic ester groups takes place in 30 essence
stoichionetrically and also quantitatively, and the nolar ratio of

the reactants is then in turn dlso fg@nd | n the finished polyester
carbonate. The aromatic dicarbgxylic| ester groups can be incorporated

ei ther randomy or el se bl ockwi|sB=P—R~or Xt he purposes of the

i nvention, exanples of G -C4-alikyl koo me hyl , ethyl, n-propyl,
isopropyl, n-butyl, sec-butyl, j[and tert-butyl, and exanpl es of
Cl-C6-al kyl in addition to the above are 35n-pentyiv) 1-nethyl butyl,
2-met hyl butyl, 3-nmethyl butyl, neopentyl, 1-ethylpropyl, cyclohexyl,
W)2011/128254- 13 - PCT/ EP2011/ 055479 cycl opentyl, n-hexyl,

1, 1-di net hyl propyl, 1, 2-di nethyl propyl, 1, 2-dinethyl propyl,
1-met hyl pentyl, 2-nethyl pentyl, 3-nethyl pentyl, 4-nethylpentyl,

1, 1- di met hyd bhitlyl , 1, 2-di met hyl butyl, 1, 3- dinmethyl butyl,

2, 2-di net hyl butyl, 2,3-dinethyl butyl, 3,3-dinethylbutyl,

1-ethyl butyl, 2-ethylbutyl, 1,1,2-trinethylpropyl,

1,2,2-trinmethyl propyl, 1-ethyl-I-nethylpropyl, 1-ethyl-2-nethyl propyl
and 5 1- eRﬁVl- Rrenﬁéﬂiljthlpbloﬁiﬁﬂerenaﬁﬂ aﬁ)(‘&;iﬂhi;ee&ﬂ:@lﬁtuﬁﬂ Cl‘-bo&lldyy|cﬁl-@4—aryl C7-C15-

addition to the abgve are n- and noc cyl, .adamanty
the isomeric neﬁ?ﬁgﬁfﬂ5¢%?T%§h%%%ﬁB HSHES- a1 eyL@é@?FEOéﬁﬂ CetBih 33§“5ﬂypmﬂ
G - C34- al kyl i nemslglintetignortBedylandbove are n-dodecyl, n-tridecyl,
n-tetradecyl, n-hexadecyl and n-octadecyl. The same applies to the
corres ponde:ng afskayl anbemi s@lcyted YroMvale Q&)uﬁ%ﬁ E(ﬁcldensﬁﬁlﬁitekﬂ dr@flsulphate, hydrogen-
resp ﬁtlvely, allqéﬁaryl alkél phenyl | car bonyl noi et’i es.

nﬁ es of al | EAFPUAE: Fshaieckalids P@@fa'?lﬁéh%ﬁ% é%élflfalpﬁsgorhwl«owy%ﬂmfymnula
and aral kyl and,orespggt rRVek ¥y, @Lﬁp@aﬂr@{eyshbﬁmté‘& C?%Jmasfrﬁ E:TGIS%HM}F&P%S-CG-
noi eti es correspondln to the above a moi ef i es
car bocyclic aroﬁﬂ%ﬁ@wﬁﬁpﬁﬁwmﬁééhﬂﬁkﬂﬂﬁ @bW@hgwlskeletal carbon
atons. The sane applies to the aromatic portion of an arylallcyl
noiety, also ternmed arallcyl noiety, and also to aryl constituents of
groups of higher conplexity, e.g. arylcarbonyl noieties. 15Exanples

of C6- C34- am% are phenyl, o-, p-, n}tolr napht hyl , phenant hrenyl ,

ant hr aceny Parsifigay H@iff‘éﬁ?Ql CataEﬁ@hﬁ@ftetéﬁPWna Ph?ﬁPh%m@n dhissidactelrambibenylphosphonium
aral kyl isp d?@;ﬁ@@ﬁﬂ%li Her & Blafd; arfdhe [ & )
unbr anched %I noi etal)l; %ngpg I ned g%éﬂ 3 r@chwc%ﬁmﬁ 8 %?%C‘?{S,"wenm fetra
mul tiple oph%%%%W§h§m§mE@mP¥@tlon by aryl noieties as defined above.
20The above lists are glven by way of exanple and are not to be
under st 00dTRS plebdlel LABunts hEd B cear.

can al so conpr |ese anmount s o? ?r omg%ggga%%ad?ltoglgﬁl%ggf&lgﬁdg&gmjg?&%%b}lg&] are
fromO to ﬂﬂﬁlﬁaﬁtg)byﬂmaﬁghhﬂyﬁamﬂ96UHHwhwﬂpreferably fromO to 1

part by wei ght (based in each case on the total nunber of parts by

wei ght of - e d|t|ves

oo moul drel ek SaE AR TP ARl A in SRR BBk B b R e
and/ or 251 R absorbers, flanme retardants, dyes and fillers, and also

ot he0 pol yREmay Oﬁ'ﬁ@ﬁmb«z’rﬁl@@l cah brslkaline osltion glkelpmetals andvEsikdlionectnmails @xam-

conprise t S; 0 I

oy mopl asPrs ety D e: S AR MRS s Mhaling P G camvigyides of
st abi | i zer HthivBR wtiatn hridzmtsssmtme@refmkajoihydmnﬂs argintf sgpadpriateag®itsedNd,-C,o-
pi gnent s, or.ant.s d- ease. behaV|o

behavi our an%?lges Y Icéné“'arggmd?s %noé{gghﬁ r3+e§63°%§ S5 %‘{ﬂm{}ﬁ’&‘%ﬁ’ﬂﬁ‘? SPGRm phe-
of ext er naholat30r the discdine kdase, Rganthsdrokiphwyhigepie, and/ or flane
retardants (e.g. aIkyI and aryl phosphites al kyl and aryl

phos%‘ at eSIf 10I kgtj alka?i met g%lr %P qiﬁ%%%% meta sy'a!re 1anrt]1%duge¥|in the form of their salis, the

amount of ions of alkali metals or of alkaline earth metals, determined by way of example via

atomic absorption spectroscopy, is from 1 to 500 ppb, preferably from 5 to 300 ppb and most pref-



52. 0% by weVER0]1/bz824d on t he noul di ng ebhposi tion, prefepaltysrFonems;s479
©0.1% by weight to 1.0% by weight, particularly preferably from 0. 15%

by wei ght to 0.60% by i ght and very particul arl referably from

0. 2% by vveieEﬁkfg’_ g 6F‘S@%Ve%ygg%ﬁﬁrﬂn,POH&%T@@%fOtbﬁéorﬁa@él Pﬁymeremfmgd enbprliments
Exanpl es Ofofﬁﬁbio%@dsﬁg@ﬂﬂﬂ%b%veﬁ%ﬁk@ﬁ&ﬁﬁal%&alds%ﬁsc?r! bed in

"Additives for Plastics ndbook, John Murphy, Elsevier, Oxford

1999",  and Ting pokaBdnh@Ssy At iv@ss HaNRRGRkd JIRBS R Sk baddl: i
Muni ch 2001". pEjgarrpl es gﬁq_susi I_%rabl e anti oxidants aur%& Pespgctl \Sil%ljlgl?%a("tlon
heat st abi I°f Besfore ke plapein wired tanish Gdan agastors, pumped-circulation reactors or stirred-
al | cykt hi ongichylBRRNE | Smb YO Giék ! EQQULARN

t ocopherol s, hydroxyl zft réld thi ogjlxépér%gn I uﬁ%?é@%@%@%ﬁ?%gﬁﬁgg i3, 5t 10 be
bi sphenol s engwed that, agfer 28phestby sepemtion pbthe deicounydd orgahie phask &t detkyed until com-
mal onat es, j r ; n triazi ne conpounds .
15acyl am.s N ggelri]é; o fg? ogisﬁtq es?ﬁg?ﬂ%ﬁ%,y{!urecl%m&&%n 91?1(:6, LE RS LK € comprises nd residual hy-
13- (3, 5- di dradyseblp chigtinefrdnyphosgepp biefigoh Ydoropiriomicesesi d, esters of 1345-
tert-butyl-4-hydroxy- 3-net hyl phenyepropi oni ¢ acid, esters of

13- (3, 5- di &fiet olvesyeliont of el plaosyene [ in yahtgrfiictib proodse itaai te adait@fecdusitb mix the or-

3,5-di,-tert-butyl -4-hydroxyphenyl acetic acid, .ani des of . X .
Vaaa ol oy g ey T Yo BUR0 TR b sGpftE hfte Eirts I alpromtics 20cing branching
t hi osyner giagdiss, tcs the @REar fatahése axd Gantded PROAZPRithabe BRsheRNASPHANERS adding
benzof uranopes, and i ndal i hones.. 20Prfef erence i s given to organic )
phosphi nes {8 FPPPLHE ﬁtoilb‘ﬁfyﬁ%?,afﬁﬁ%ﬁ?ﬂ“ﬁ@?,“%h%@ﬁ’ﬁ@ﬁ@?‘&aﬁéh@m addi-
phosphat es tipg. Thesd ¢dntidastiving pes RRatkén 10 Qconds B0 infitSs, tp'f&éﬁau( Brom 30 sec-
whi ch the organic noieties are conposed entirely or to sone extent

of , if appPB%rtPé@%ﬂ@%s&aﬁt%kéapfe&r%ﬁ%%%1%1%@411@53.5- Sui t abl e

conpl_exi ng ents for heavy netals and for neutralization of traces

of allRal i éfﬁ OLSPRIF BPASE FHOIS O maesed 8T ongrsolverkr ef mixtee opapiuradity of solvents. Suit-

esterifi ed  phospRAL SFc AhioRRRSP %&:leéagbo% Sufigiatd end/bo gfohr%g?g i?b%fgr%ﬁ &id¥oro-

absorbers) are 2-(2'-hydroxyphenyl)benzotriazoles,
benzophenof&&aneg sttighlarogthyleish di i \-icklgrogthanas islibisichiorethdnd emy ohloroherizeiss, and

acryl ates, ,giigtl i ] ' : 3
2- (hydr oxyphe%i?%%%,%@%ggsnﬁ? ﬂe%ﬁ ,le %g@%ﬁﬁ 3%@51?0%{?%%Siufhuzfsebgnzene’ tolu

hydr oxyal | @@@(W@ﬁyl!ﬂ}ea or Fomatiordtlersoiuels as quisefcealemrom ibe mirgurg ivitanortio addition to,
ﬁ;g ?gbt ut e@mgﬁ%ﬁ%}d?&%@gh%ﬁ Her e%ibl()éién:ent of the synthesis process uses solvents which do

Xy-5'-net eny rrazo
2- (2' - hydr ostydigsolvs ‘peldrarbamate-Hmtimptepshizagitl Jobsewet ot [l ia ledrefsre aBO possible to use non-

2 (2 Ot B B O PUED s S B BB 0
2-( 2: - hydr @(xlyenlﬁ so?:ubl’efrin ﬁmhﬂ@’@p&@)@.gﬁ%@&ﬁﬁﬂr@ 1,3/1,4-dioxane or 1,3-dioxolane, when
ST5 - nyo ol paneet saivezi bt 8 Rk S BRI Ll | i ooyl ) -

5 - hyl phenyl ] benzotri azol es and . . .
2.2 2t hy Rl Bl%esf St e Phess Fa i nistops s g 5 cwmploielyand EUPATHE AL post esid-
) phenol ] . udi20dsXk 2282 4f chldroca¥ohic BR2Q 11 [sQH6H o Rthe fn &&@r&?@hﬁv&%ase sepa-

stabilizers are_ those se|lected fromthe, %r oup consisting of.

benzot ri az&08 Ths 2gueoys HRHuR Pivse Mar be cxtrdpipisame exteqt sstiped iodhe fogn of aque-
from G ba) 7P IRPRGRS LAl RrReiaed 8 &ah 8O R6IR [

(Wvi nul prgéﬁg{as frrorﬁ%%SF), cs?frllth?mﬁg esters aér?()j oxé%?f?%gge%%ﬁkﬁ’@em
m xt ures ofCly§ibsenieol/aad sxalyst sepient asemeptdeandottumgilt mhetheNreatnor bafast, the

are: 3p) MabLRAHE cERIfhMtOtn fGulLETHLR Al l)blymer residues, are removed and, if appropriate
after adjustment to a particular pH, e.g. via addition of sodium hydroxide solution, the salt is re-
moved and can by way of example be passed to the chloralkali electrolysis process, while the

aqueous phase is, if appropriate, retumned to the synthesis process.

The organic phase comprising the polycarbonate can then be purified to remove all of the alkaline,
35 ionic or catalytic contaminants. After one or more settling procedures, the organic phase also still

comprises some content of the aqueous alkaline phase in the form of fine droplets, and also com-



in vvh| ch Rwe2alkyig254t is preferable that-R is O -C6-al kYbT/EP”QOll/055479
- particular Cl-C4-al kyl and particularly preferably et hyl .

Benzotriazole derivatives of fornula (11 In formula (I I) R

conpri si ng PE#fY the catelyst gewrally alteriary gimirce ffectbé‘thﬁgfeﬂﬂmgrpna:le&lybs a@n if appropri-

| kyl aryl S @J 342
fil 1y3agyt etaf’eabrie 15%‘52{3%{; t@??fsgﬁ#a HgH FEdhi Iaﬁeu{]i}goy ) ?&ﬁfﬁg%‘}“ Wﬁ éd Wn 9(1?5 coa)fescers or

tert-butyl SedEtROPE=COmbingtigns thfn‘@IO‘fT andums mJ(MFS)bleZM@, lﬂ\:mrcggm(e)?m?gf?xﬁeg inleach or
di met hyl -1 < rivat.iv
(1L): vazo%/% %ﬁ%ﬁé"s‘%%??éﬂj%% @%%E v %paf%‘r’er%ﬂﬂxglg(“ﬂtﬁ ) RL and

d hal o )
Co- 18- o oY eh s Rlaeghicey® RnP eyl o R Gy plipehyisghag one o
5, where R@Oﬂ? ﬂﬂn@rW@ﬂ.dlmG adidsy hnnefdl acifig cabbali¢ AddRBydasxsledidox@li€acids and/or sul-

v Fﬁ,“gfﬁyl BN S0 Blereeeol o B A0 R i ol st gignphos-
nis 1 2 pBorouxs adld dad ehesphdrizeacidsang imietref 6f Be bOd E&ifﬂé?%@iédn):eﬁﬁ?anl%m%s@ acids
Rl = = t u ;. m= )

Di ner i c be rS%'él eé’% Hﬂeéarﬁg ﬁlopf.laequ];é% 5%{“ Eﬁ’ B’F‘ﬁ}ﬁ g%“'F y. from J01 o 5% by weight.

10 The organic phase is moreover repeatedly washed with deionized or distilled water. After the indi-

vidual washing steps, the organic phase, if appropriate with portions of the aqueous phase dis-
persed, is removed by means of setiling tanks, stirred tanks, coalescers or separators or combina-
tions thereof, where the washing water can be added between the washing steps if appropriate with

use of active or passive mixing units.

15 Between the said washing steps, or else after the wash, it is possible if appropriate to add acids,
preferably dissolved in the solvent on which the polymer solution is based. It is preferable here to
use hydrogen chloride gas and phosphoric acid or phosphorous acid, and these can also be used in

the form of mixtures if appropriate.

Examples of aromatic dicarboxylic acids suitable for the production of the polyester carbonates are
20 phthalic acid, terephthalic acid, isophthalic acid, tert-butylisophthalic acid, 3,3"-diphenyldi-
carboxylic acid, 4,4-diphenyldicarboxylic acid, 4.4-benzophenonedicarboxylic acid, 3,4-
benzophenonedicarboxylic acid, 4,4'-diphenyl ether dicarboxylic acid, 4,4'-dipheny! sulphone di-
carboxylic acid, 2,2-bis(4-carboxyphenyl)propane, trimethyl-3-phenylindane-4,5'-dicarboxylic
acid.
25 Among the aromatic dicarboxylic acids, it is particularly preferable to use terephthalic acid and/or

isophthalic acid.

Derivatives of the dicarboxylic acids are the diacyl dihalides and the dialkyl dicarboxylates, in
particular the diacyl dichlorides and the dimethyl dicarboxylates.

The replacement of the carbonate groups by the aromatic dicarboxylic ester groups takes place in
30 essence stoichiometrically and also quantitatively, and the molar ratio of the reactants is then in
turn also found in the finished polyester carbonate. The aromatic dicarboxylic ester groups can be

incorporated either randomly or else blockwise.

For the purposes of the invention, examples of C;-C-alkyl are methyl, ethyl, n-propyl, isopropyl,
n-butyl, sec-butyl, and tert-butyl, and examples of C;-Cgalkyl in addition to the above are
35 n-pentyl, 1-methylbutyl, 2-methylbutyl, 3-methylbutyl, neopentyl, 1-ethylpropyl, cyclohexyl,



I n which tWOildge256 00 - (CHR3)p -C-0B3(Y-O -C (CHR4E) FPCT/EP2011/055479
- WD2011/ 128254- 17- PCT/ EP2011/ 055479 where the definitions of R R
and n are as_nentioned for formula (D), and in which p is an |nteger

fromO0 to @clogeniy, %He}‘iyhtlelg‘@?ﬂe‘ﬁl?’]ﬁmpll {.8-drosthprpayl, Ich-ginetiploropyl, CHgtBylpentyl,
1£ Cé312)ng %??11_ egl?ggaétgl rr?ér?{e Fﬂg‘%}égtyf or f W&%? gﬁ%ﬂném ref efg]:r#gg&wl%% L3

0 a

gi ven her edipstiyibaiyy |2ﬁ(-¢u)neigg](gutyh\,ﬁér@nmylbm}4, 3 ﬁ dnnelhyllmsd ~1-tthylbutil, Ryskhyltntyl,

_Q—|1 r E)Ee af 1 §Q&§E{Hﬁf}ﬁﬁpﬁf < étbﬁwihglp?dé)g:_'{g)-egl_%ﬁ-ll:[qrﬁegt@lﬁ%e;}ytl-',.lir’ -?tg@-?z%t et}n%prop?‘l and

der ?v-‘at P(/ebetbifl-lf-mpfhﬂb@p){'h@nd @aples of GACGERIRLIN ditioRS B tbdRé afeheptyl and n-

I denti cal reH alk and X is
ent ool FEaChhho! SBhnglR, AERobkot i Ak, bl oLOMSBSD D o
1577, wher @1 354 aﬂ{)ﬂ?ﬂn =ad&2ﬂor; tcRme-aHdve Yre=n-bH&dey, nmcﬁl ﬁ@eti_lgﬂec%{ aSIRRddcy)) and
W-1 164, riazine

f)
derivatives ogt?&f )ﬁquecfﬁ?lg\ﬁprl\lﬁs ?&E?ﬁﬂ“ﬁsm%{“ aIkﬁW‘EPbYZUﬂ?fGSWQ iy aggfiyl and,
i N whi ch Réespestively, alidagiyl, ta&yﬁaﬂ;@nﬂhﬁd’ hlkyl@'bdn?l Jﬂo@ﬁes%xin;}ﬂléﬁwf alk9lene n%o1et1es in

I to 2 Dineric triazine derivatives o
tCﬁ ea}* (Qf/lmjﬁ degﬁssgondmgrﬂygmxyaucy? aIlC(lg aralkyl and, respectively, alkylaryl moieties are the alkylene

moieties corresponding to the above alkyl moieties.

‘Aryl is a carbocyclic aromatic moiety having from 6 to 34 skeletal carbon atoms. The same applies
to the aromatic portion of an arylalkyl moiety, also termed aralkyl moiety, and also to aryl con-

stituents of groups of higher complexity, e.g. arylcarbonyl moieties.

15 Examples of Cg-Css-aryl are phenyl, o-, p-, m-tolyl, naphthyl, phenanthrenyl, anthracenyl and

fluorenyl.

Each of arylalkyl and, respectively, aralkyl is independently a straight-chain, cyclic, branched or
unbranched alkyl moiety as defined above which can have single, multiple or complete substitution

by aryl moieties as defined above.

20 The above lists are given by way of example and are not to be understood as limiting.

The polycarbonates according to the invention can also comprise amounts of from 0 to 5 parts by
weight, preferably from 0 to 2.5 parts by weight, particularly preferably from 0 to 1 part by weight
(based in each case on the total number of parts by weight of the polycarbonate components) of
conventional additives, e.g. mould-releasc agents, flow aids, heat stabilizers, UV absorbers and/or

25 IR absorbers, flame retardants, dyes and fillers, and also other polymers.

The compositions according to the invention can also comprise the additional substances conven-
tional for these thermoplastics in the customary amounts, examples being fillers, UV stabilizers, TR
stabilizers, heat stabilizers, antistatic agents and pigments, and other colorants; mould-release be-
haviour, flow behaviour and/or flame resistance can also be improved via addition of external
30 mould-release agents, flow agents, and/or flame retardants (e.g. alkyl and aryl phosphites, alkyl
and aryl phosphates, alkyl- and arylphosphanes, alkyl and aryl low-molecular-weight carboxylic
esters, halogen compounds, salts, chalk, powdered quartz, glass fibres and carbon fibres, pigments
and combinations of these. These compounds are described by way of example in WO 09/55772,

pp. 15-25, and in "Plastics Additives", R. Géchter and H. Miiller, Hanser Publishers 1983).



in which RWORPLI/R325R4, R5, R6, R7 and-R8 can be identi cRCTMP2011/055479
- different and are H, alkyl, CN or halogen and X is allcylidene,
preferably _methylidene or -(CH2 CH2-0-)n-C(=0)- and nis from1l to

10, pref er ABF Jrobidupipape pgenty adfed i aprrortistede the eompesitiens 3ccordipg to the invention are

D aryl cyan I gl A/ R -
Crar Erbo1 TSR tRRe Qe £l B! Gl lbikinind BF Mt fEARS oearave, styoerol
and are H, mapesjdaratecipngrehpinfaiyenid dsieest sycbre eteirs] Yavabn atieprepaagediol stearate, and
Wi n.”' ( r) %9?91!}(%@@6ﬁh§%£h9 B33 htsudtl 0155951%{11(&9!31@&( IBX eggseat' e%&ﬁ 9.0!?% by. weight to
stabilizers for the nmoulding conmpositions accor Gf n% o the rnvention
are cdnpoudd% By weighthimse guhe ponldingtcompositfont prefelrblyziodm DaZobyeseiflio o a1086 by
di nmeric be | az. Ced t.he | onj.c e a nd the .
Cyanoncryi SeoRh pRFBUER, bEBRS M 01138 BEVERLCoTRRE By SBlahERR YRg porioutaty
amount s of ptefeeativfret 81204 byzetight ar @5%fog melkhf) baset yn the inghiditg@ohbodih by

wei ght, based gn the. noul di.n onposi tion r.efergbly amunts of

0 020 by wEramoS & i B0eny el SRSk 0y ssbiEr b S0 ara D P ndiantaook
of from 0. O&foNayrpi i Ridtvict, @xBorB Yo I3y, Ml i MPlagiesl AdeitiesPiddnibsoit] BrdsyZweifel, Han-
pr ef hably amopunt s %f ,fromO0.1% by weight to 0.4% by wei ght, based on

t he g ti reseéﬁﬁ‘agl?%q dn. Pol ypropyl ene gl ycols alone or in conbination
with, for exanple, sul phones or with sul phonam des, as stabilizers,

can be use@xirmplesuBtifbledanBgRnt Yind apEctikvay heatbkibhe&€ adnd ot her
stabilizers can be used-individually or in conbinations, and can be

added in the fornms meptioned tqQ the polynmer.. W?2011/128254-20 -P .
CT/ EP2011 F5¥8#IGHAPRTOB ¢ léa?rﬂﬁh%@@gl&nEydﬁm%a%swi@@g{#eénwdgﬂqg@me&
pr ef er abl y taptesol) faylitok@stbd el REbhesyd atkets, B} IRRANbEBPIREHILSO-, Miah@BlRNzyl com-

i npact nodifiers are butadi ene rubber having grafted-on o
st yr ene- ac PSINghi yAToRebepsylaiect Wylpnates: AraEpts Bdsoxybeuryl| compowids pliparecompounds,

rub bqgs ha%ﬁaﬂrﬁ%ﬁfeﬁo@sﬁjh@t@m r@'5?{3?5-ﬂﬁ%ﬁﬁt&ﬁ&hy&&%ﬂen?ﬂ&o&%é’ lacid, esters of P-(5-
tert-butyl-4-hydroxy-3-methylphenyl)propionic acid, esters of [-(3,5-dicyclohexyl-4-hydroxy-
phenyl)propionic acid, esters of 3,5-di-tert-butyl-4-hydroxyphenylacetic acid, amides of $-(3,5-di-
tert-butyl-4-hydroxyphenyl)propionic acid, suitable thiosynergists, secondary antioxidants,

phosphites and phosphonites, benzofuranones and indolinones,

20 Preference is given to organic phosphines (e.g. triphenylphosphine), phosphites, phosphonates and
phosphates (e.g. triisooctyl phosphate, TOF), mostly to those in which the organic moieties are

composed entirely or to some extent of, if appropriate substituted, aromatic moieties.

Suitable complexing agents for heavy metals and for neutralization of traces of alkali are o/m

phosphoric acids, or completely or partially esterified phosphates or phosphites.

25 Suitable light stabilizers (UV absorbers) are 2-(2-hydroxyphenyl)benzotriazoles, 2-hydroxy-
benzophenones, esters of substituted and unsubstituted benzoic acids, acrylates, sterically hindered
amines, oxamides, and also 2-(hydroxypheny1)—1,3,5-triazines and, respectively, substituted hy-
droxyalkoxyphenyl, 1,3,5-triazoles, preference being given to substituted benzotriazoles, e.g, 2-(2'-
hydroxy-5"-methylphenyl)benzotriazoles, 2-(2"-hydroxy-3',5'-di-tert-butylphenyl)benzotriazoles,

30 2-(2-hydroxy-3'-tert-butyl-5"-methylphenyl)-5-chlorobenzotriazoles, 2-(2-hydroxy-3',5"tert-butyl-
phenyl)-5-chlorobenzotriazoles, 2-(2-hydroxy-5'-tert-octylphenyl)benzotriazoles, 2-(2-hydroxy-
3',5"-di-tert-amylphenyl)benzotriazoles, 2-[2-hydroxy-3'-(3",4",5",6"-tetrahydrophthalimidoethyl)-
5'-methylphenyljbenzotriazoles and 2,2"-methylenebis[4-(1,1,3,3-tetramethylbutyl)-6-(2H-
benzotriazol-2-yl)phenol].
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- styrene-acrylonitrile, and interpenetrat- ing siloxane and acryl ate

net wor ks havi ng grafted-on nethyl nethacrylate or

st yr ene- ac/HSAviadle @Y sabiigers ﬁﬁttbﬁ"spéﬂéﬁ?%g@mé@rﬂ@@ epsteletinganf denzotriazoles (e.g,
col orants, T3&Hh ASaRlsIRM Eibdy &AL Cﬁ)@ﬁ@ﬂ&rﬁ C%a JHaRk 'oﬁes %ﬁduc LsFrom
absorbers, individually, ina mxture or n co natlon

st abi | i zer BASKD.tqyanpagrsates i(Hyviagl producks ﬁmﬁﬁcﬁﬁ) Qpirapss ets@awmd @ranilidésy and also
i norganic %hhh%Eﬁf&éQEﬁ?&ﬁﬁﬁ%&@ particul ar preference or very
particul ar preference Is given to enbodi nents which use paraneters,
conpounds, definitions and expl anati ons nmentioned in the context of

pr ef er ed, Bpamplpoaflsuitdable BY ebsorbessdraor very particularly preferred and,
respectively, with preference etc. However, the definitions,

par anet ers &gg&gggg§ gﬂegatlons listed in the descrlptlon in
gener al terns or in pre erre nges can al so be conbi ned as desired
with one another, i.e. between the 15respective ranges and preferred
ranges. The polycarbonate CORpositions accordinggo the invention are
preferably produced via conpéundlng, for exanpl e |[py means of a

mul tiscrew extruder. The t he® Qé?tions

¥ a'OC in conventi onal
assenblies, such as internal llm xers, extrud- ers land tw n-shaft-screw
syst ens. The m xi ng of the |ﬁH|V|duaI constituenfd can take place in

a known manner either in succession or else sinultaneously.

The invention |ikew se provides processes to produce the noul di ng

conposi ti ofs VEH X wellysdt sragebie thebBi s Chg ocdinpds ipeitiownsr @b%ﬁ&dhe@ particu-
moul di ngs, 14R%:&kaRy e noul di ngs thensel ves. The noul di ng

conpositions according to the invention can be used to produce

nmoul di ngs of _any type. These can be produced via injection noul ding,
ext r 48i on éha""ﬁPW%‘éﬂﬂdﬁtﬁ@S ?ﬁ%@@é%@g Anot her type of processing is
the production of noul dings via thernmoform ng from prefabricated

sheets or foils. W2011/128254- 21 -PCT/EP2011/ 055479 desired

nmoul di ngs/ extrudat es, be used wherever known pol ycarbonates,

pol yester carbonates and pol yesters are already used. Their property
profile makes them particularly suitabfeq Rerials for the

i njection-nmoulding of relatively~\arbe WD/,‘\pg such as autonobile
W ndscreens. However, the | ow @ { and g@e i mproved

di mensi onal stability associ at&d 5 particularly
suitable as substrate materials for optical data storage systens,

e.g. CO, CO-R DVD, DVD-R, Blu-ray disc or advanced optical disc

(AQD), but can also by way of exanple be used in the formof foils in
the el ect r icfvkmsie @DORS cinfprisitg ahdX Atedientibal logliifféfent, Bei¥ERiof hiRyI or alkylaryt.
constructlon in particular for (head) | anp hou5|ngs in that sector,

and for erin anel s a and the form of panels

for coveri %@etéteriﬂ??e ?Sné %“:tfeéet 0 8‘6"&? §9 z‘E’EeJF hiopr tatapedylbaphinddlt T Sndinu-
for tihe pO'vﬂl@Bﬂp%E@SX&C@mﬁﬁﬂgm& Rot-he-Huiy afd Mafiva®e2340 Weglel And R° = 1,1-
nmoul di ngs, extéigates sheets, foils, profiles, sem fi ni shed
products, sBhenyls f0|Is made of hlghnDIecuIar wei ght

pol ycar bonat es, and al so preparations nade of solutions of the

pol ycar bonaj Benesis 661z8iriaghlé Qerivi®vek BMBARIPQNS:Or appl i cation sectors

with stringent requirenments placed upon the resistance of the

noul dings to high tenperatures. Particularly preferred applications

are transparent,
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~intrinsic colour and light transmt- tance are of particular

i nportance. For the purposes of the present invention, ppm neans

parts by wei ght unless oth ftated Thergxa bel ow are
intended to illustrate th |nvéﬁF w thout re icking the same to

t he scope of the exanpl esi 20 Vw2011/128254-22/, CT/EP2011/ 055479
Exanpl es Determ nation of Plp jir congent: Th hur content was
determned by a chemil um negcent metHhody kKho person skilled

in the art. 5Exanples 1-3 (accordi#Au~lo
copol ycar bonat es havi ng 44% by wgi a t1of and 56% B% wei ght of
BPA) The reaction of the bisphen- S i th aggene is carried out by

the known interfacial process in combi nat i onzgssenbl y nade of
punped-circul ati on reactor and ﬁ%bular reactor. A punped- circul ation
reactor here is conposed of a punped-circulation circuit, of a punp

for punped circu- 10 lation of the reaction emnulsion, feed poi nts,

if appropriate designed in the formof mxers, for organic phase

(sol vent co ri sing phosgene) and aqueous phase (al kali solution and

di phenol ela (D), R elaR2 axddeatigénr diﬁ?ﬂudntadnd(arealﬂimlc@emgjlt em(kalkyhcsln:w-

nas e Souuanes iR L ka4 & Chivgadel

of m xing tubes and hol di ng tubes, and has been install ed downstream

of thée punﬁeﬂnmillacﬁm),am anl Répedikbwiss ideetiahor differentenm\aed Hpoi-ot4-0kylt O C6 -
hol ding ta re fed into a punped-circul ation reactor
prior to tggkb%l% bgl%y Orv&é?l‘far% pi ece: 10 000 kg/h of an al kaline

sol ution of blsphenol A in dilute sodi um hydroxi de sol ution, which
conpri ses Infos9slh e ght 2 of 3 BidA ibavg, Bgran OH excess of 0. 17% by

meight, and 8191 kg/ h of an al kaline solution of bi sphenol

T™C
[1,1-bis(4 X 5-t hyl ¢ I ane] in, 20 dilute
sodi um hyd})le%%%flg )s{g:gﬁf?ixé%mv\%gnhwm rg?lés ke %%‘ 3% by %]éli"gﬁi’ of 4I3I5{2TIVE}’1’3’3“
havi ng an Gaexibelbstylbn 01 22% by wei ght The follow ng are fed by way
of a further T-piece: 1285 kg/h of phosgene, dissolved in 17 760 kg/h
of sg%vent, whi ch is conposed of 50% by wei ght of nethyl ene chloride
and % by wei ght of nonochl orobenzene. In order to maintain
basicity, 510 kg/h of a 50% strength sodi um hydroxi de solution are
fed at a fdyrbierictlewnsihz@adariVatpicecfprmnd(TVhe reaction m x- 25ture is
passed back to the punp by way of the heat exchanger and the hol di ng
contai ner, and the abovenenti oned nass streans are added during this
process. The tenperature is @&3C. (Ry)

)

in which the bridge is

i I
—{CHR®); —C—0~— (Y-0)—C—(CHR%;—
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~entirety of the inflowing raw ma- terials is passed prior to the feed
points for BPA and phosgene fromthe holding container to a 30

further pulperats dstipivens A & ghand naiped mentioassicooformda Mk ght irofhich §@94n in-
strengt h spdium.h g/

pure pheno%gar e aﬁ%g}(gggglﬁl%ﬁ% gér;hrhl?g?g?{s,? d_&héeﬂi;él(g}ﬁi r eg(fﬁi)%t(fgm)s
a resi dencdCHZ e a5 CHAGE3CHY anil thetdeBniti®s pf RY Al R are agSersionehigt fordayla (IID).
wei ght solution W2011/128254-23 - PCT/ EP2011/ 055479 of

N- et hyl pi p aris b Lah

net hyl ene glﬁfegéﬂlageé %‘F\% %84 t\égi;lh% ®t8% %V}{?QOR? n}%flhoc%% %?o%ellﬁlf Mey™ arls the at-
added’ and tapememngf K2os it Qﬂbwmwntwkongbrcatof the tOFB grobptoR3 &rR4 et pr= RyY =
means of a_ &Hﬁ eq; punp. After a residence tinme of 10 nore mnutes,

t he reactlon enul’sion is separated in a separation ves- 5 sel into
aqueous and organi ¢ phase, and the organic sol vent phase conpri sing

t he pol ycarbonate i s washed by known processes, e.g. using

centrifugal technology, with dilute mneral acids and then with

dei oni zed :_eagm AL t1{rers%?fofnh91g‘ ,91 ectrolyte. The pol ycarbonate

sol ution cdn be ree romt é vent by conventional nethods.

Ei ther by spray-drying nmethods using nethylene chloride as single

sol vent or, as here, by using concentra®rn-by-evaporation systems to

i ncrease the concen- 10 tration and thén renoving residual volatiles
in a vented extruder. The pol ycarbona pl t strands di scharged
therefrom can be converted either by wat er pelletization or

strand pelletization to the pellet for rompwhi ch they are

t hernopl astically processed. Each of exanples 1, 2 and 3 is a

different batch of the sane pol yq@rbo‘q ey Exqople 4 (according to

the invention) 15(Production of ycaflbona’e havi ngr®7% by wei ght

of BP-TMC and 33% by wei ght of 1 . anfiguration used to
carry out the reaction of the & psgene i s the sane as

t hat described in exanpl es - e.fed into a
punped-circul ati on reactor &ﬁl or to the punp by waysof a T-piece: 10
000 kg/ h of an al kaline solution of bisphenol Ain dilute sodium

hydr oxi de sol ution, which 20 conprises 14.9% by wei ght of BPA having
an O excess of 0.17% by weight, and 20 991 kg/h of an al kaline

sol ution of bisphenol TMC

[ 1, 1- bi s 4mRytEeoxy RIERY k) '

sodi um hydr oxi de sol ut | on&%%gﬁa%ng!r:fg?f gll\fetlgl%}liﬁEl Q%l ] ,d%$3%%1%andx
havi ng an Ep{kel prebesabbf isgpe206 by wei ght. The fol I OWI ng are fed by way

of a further T-piece: 2077 kg/ h of phosgene, dissolved in 31 380 kg/h
of sol vent of 21t hy

ri de and 51;8&?/(1;&’%&1@‘b1S g%eﬁﬁé@%%ﬂg@%@g?%@bgﬁgﬁé?é n fgrsdel%bt (%le 2{; rﬁﬁxgp qnd 80 10
al kal i ni tyCYaS@% -Eléfr veeBRb S RE et R4 odicthyl; Ayattydxi de sol ution are
fed at a further downstream T-piece, and the reaction mxture is

passefl back to the punp by way of the heat exchanger and the hol di ng
contai ner, and the abovenenti oned nass streans are added during this
process. The tenperature is 38C. 30A portion of the enmulsion which is
of the san®Trawed detivasofithefodlawing dryulsf(Vehe i nflowing raw ma-

terials is passed prior to the feed points for BPA and phosgene from
the hol ding container to a further punp and punped through a tubul ar
reactor. 531 kg/h of a 50% strength sodi um hydr oxi de

W2011/ 128254- 24 - PCT/ EP2011/ 055479




sol ution, aMO281Kd282640 kg,/h of a melt -0%-pure phenol arecaveie)iags5479

chain termnators to the said stream After a residence tine of about

10 m nutes, 651 kg/h of a 7% strength by wei ght sol ution of

N-et hyl pi peridine in a solvent m xture (50 pakis by wei ght of
met hyl ene chl oride and 50 parts by weig of nochl or obenzene) are
added and the enulsion is punped thro&gh a t fgr tubul ar 5reactor

by nmeans of a further punp. After a regsidence tinme of 10 nore

m nutes, the reaction enulsion is sgparated in a separator vessel

i nt o agqueous and organi ¢ phase, and { Qr gani ¢ phase conprising the
pol ycarbonate is subjected to further fwrkdHdip as described in
exanples 1-3. 10Conparative exanples 95:7 (Production of
copol vcar bonat es havi ng 42% by wei g OIN BP- TMC havi ng 1.58 ppm

sul phur content) These copol ycarbondt es_fare produced in the sane way
as described in exanples 1-3, t had"q ™ es of the streans of
BPA and BP- TMC appropriately a@daptled. 15Eag conparati ve exanpl es
5 6 and 7 is a different Batch~0f the sane™pol yrar bonat e.
Conpar ati ve exanples 8-10 (Production of BPA copol vcarbonat es havi ng
41% by wei ght of BP-TMC having 2.00 ppm sul phur content) 20These
copol ycar benahies RafseCIPAIRA uCerl -1k Heis $P6FR 1Waly] &SCHARA BhPEE dh 0 1o 20.
exanples 1-3, with the quantities of the streams of BPA and BP- TMC
appropriately adapted. Each of conparative exanples 8, 9 and 10 is a

different batch of the sanme pol ycarbonate. Tabl e 1 conpri ses
the results of nmeasurements to determne Y.l., and al so constitution
and sul phuk) Ph@idteineldedivaalds 0@ thetibigmexampl es: *01 .71- 0
0 X 0
OH OH

R, N7°N R R, NN R,
< o (VD
N N
R2 R4 Rs R8

in which R1, R2, R3, R4, R5, R6, R7 and R8 can be identical or different and are H, alkyl, CN or
halogen and X is alkylidene, preferably methylidene or -(CH2 CH2-Q-)n-C(=0}- and n is from 1 to
10, preferably from 1 to 5, in particular from 1 to 3.

10 h) Diarylcyanoacrylates of the formula (VID):
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in which R to R40 can be identical or different and are H, alkyl, CN or halogen.

Preference is given here to Uvinul® 3030, where R1 to R40 = H.

Particularly preferred UV stabilizers for the moulding compositions according to the invention are
compounds from the group consisting of the benzotriazoles (b) and dimeric benzotriazoles (¢ and

d), the malonic esters (a) and the cyanoacrylates (1), and also mixtures of the said compounds.

The amounts of the UV stabilizers are from 0.01% by weight to 15.00% by weight, based on the
moulding composition, preferably amounts of 0.05% by weight to 1.00% by weight, particularly
preferably amounts of from 0.08% by weight to 0.5% by weight and very particularly preferably

amounts of from 0.1% by weight to 0.4% by weight, based on the entire composition.

Polypropylene glycols alone or in combination with, for example, sulphones or with sulphona-

mides, as stabilizers, can be used to counter damage by gamma rays.

These and other stabilizers can be used individually or in combinations, and can be added in the

forms mentioned to the polymer.

Suitable additional flame-retardant substances are phosphate esters, i.e. triphenyl phosphate, resor-

cinol diphosphate, bromine-containing compounds, such as breminated phosphoric esters, bromi-
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nated oligocarbonates and polycarbonates, and also preferably salts of fluorinated organic sul-

phonic acids.

Suitable impact modifiers are butadiene rubber having grafted-on styrene-acrylonitrile or methyl
methacrylate, ethylene-propylene rubbers having grafted-on maleic anhydride, ethyl and butyl
acrylate rubbers having grafted-on methyl methacrylate or styrene-acrylonitrile, and interpenetrat-

ing siloxane and acrylate networks having grafted-on methyl methacrylate or styrene-acrylonitrile.

Other materials that can be added are colorants, such as organic dyes or pigments or inorganic
pigments, IR absorbers, individually, in a mixture or else in combination with stabilizers, with

glass fibres, with (hollow) glass beads, or with inorganic fillers.

Preference, particular preference or very particular preference is given to embodiments which use
parameters, compounds, definitions and explanations mentioned in the context of preferred,

particularly preferred or very particularly preferred and, respectively, with preference, ete.

However, the definitions, parameters, compounds and explanations listed in the description in general
terms or in preferred ranges can also be combined as desired with one another, i.e. between the

respective ranges and preferred ranges.

The polycarbonate compositions according to the invention are preferably produced via

compounding, for example by means of a multiscrew extruder.

The thermoplastic moulding compositions according to the invention are produced by mixing the
respective constituents in a known manner and compounding and extruding them in the melt at
temperatures of from 240°C to 300°C in conventional assemblies, such as internal mixers, extrud-

ers and twin-shaft-screw systems.

The mixing of the individual constituents can take place in a known manner either in succession or

else simuitaneously.

The invention likewise provides processes to produce the moulding compositions and the use of

the moulding compositions to produce mouldings, and also the mouldings themselves.

The moulding compositions according to the invention can be used to produce mouldings of any
type. These can be produced via injection moulding, extrusion and blow moulding processes. An-
other type of processing is the production of mouldings via thermoforming from prefabricated

sheets or foils.

The polycarbonate compositions according to the invention, if appropriate blended with other

thermoplastics and/or with conventional additional substances, can, when processed to give any
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desired mouldings/extrudates, be used wherever known polycarbonates, polyester carbonates and
polyesters are already used. Their property profile makes them particularly suitable as materials for
the injection-moulding of relatively large mouldings, such as automobile windscreens. However,
the low water absorption and the improved dimensional stability associated therewith makes also
particularly suitable as substrate materials for optical data storage systems, e.g. CD, CD-R, DVD,
DVD-R, Blu-ray disc or advanced optical disc (AOD), but can also by way of example be used in
the form of foils in the electrical sector, in the form of mouldings in vehicle construction, in par-
ticular for (head) lamp housings in that sector, and for scattering panels and lamp covers, and in

the form of panels for coverings in the safety/security sector.

Preferred applications for the polycarbonates according to the invention are injection mouldings,
extrudates, e.g. sheets, foils, profiles, semifinished products, and also cast foils made of high-
molecular-weight polycarbonates, and also preparations made of solutions of the polycarbonates
according to the invention for application sectors with stringent requirements placed upon the re-
sistance of the mouldings to high temperatures. Particularly preferred applications are transparent,
translucent or opaque, and also in pale colours, in which the intrinsic colour and light transmit-

tance are of particular importance.

For the purposes of the present invention, ppm means parts by weight unless otherwise stated.

The examples below are intended to illustrate the invention, without restricting the same to the

scope of the examples.
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Examples

Determination of sulphur content:

The sulphur content was determined by a chemiluminescent method known to the person skilled in

the art.
Examples 1-3 (according to the invention)

{Production of copolycarbonates having 44% by weight of BP-TMC and 56% by weicht of BPA)

The reaction of the bisphenols with phosgene is carried out by the known interfacial process in a
combination assembly made of pumped-circulation reactor and tubular reactor. A pumped-
circulation reactor here is composed of a pumped-circulation circuit, of a pump for pumped circu-
lation of the reaction emulsion, feed points, if appropriate designed in the form of mixers, for or-
ganic phase (solvent comprising phosgene) and aqueous phase (alkali solution and diphenol com-
ponent), a heat exchanger, and also a holding tank, which has been equipped in parallel with a
means of removal for the continuous removal of a substream. A tubular reactor here is composed
of mixing tubes and holding tubes, and has been installed downstream of the pumped-circulation

reactor, behind the removal point of the holding tank.

The following are fed into a pumped-circulation reactor prior to the pump by way of a T-piece:
10 000 kg/h of an alkaline solution of bisphenol A in dilute sodium hydroxide solution, which
comprises 14.9% by weight of BPA having an OH excess of 0.17% by weight, and 8191 kg/h of an
alkaline solution of bisphenol TMC [1,1-bis(4-hydroxyphenyl)-3,3,5-trimethylcyclohexane] in
dilute sodium hydroxide solution which comprises 14.3% by weight of BP-TMC having an OH
excess of 0.22% by weight. The following are fed by way of a further T-piece: 1285 kg/h of phos-
gene, dissolved in 17 760 kg/h of solvent, which is composed of 50% by weight of methylene clilo-
ride and 50% by weight of monochlorobenzene. In order to maintain basicity, 510 kg/h of a 50%
strength sodium hydroxide solution are fed at a further downstream T-piece, and the reaction mix-
ture is passed back to the pump by way of the heat exchanger and the holding container, and the

abovementioned mass streams are added during this process.
The temperature is 38°C.

A portion of the emulsion which is of the same magnitude as the entirety of the inflowing raw ma-
terials is passed prior to the feed points for BPA and phosgene from the holding container to a
further pump and pumped through a tubular reactor. 327 kg/h of a 50% strength sodium hydroxide
solution, and also 40.1 kg/h of a melt of pure phenol are added as chain terminators to the said

stream. After a residence time of about 10 minutes, 357 kg/h of a 7% strength by weight solution
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of N-ethylpiperidine in a solvent mixture (50 parts by weight of methylene chloride and 50 parts
by weight of monochlorobenzene) are added and the emulsion is pumped through a further tubular

reactor by means of a further pump.

After a residence time of 10 more minutes, the reaction emulsion is separated in a separation ves-
sel into aqueous and organic phase, and the organic solvent phase comprising the polycarbonate is
washed by known processes, e.g. using centrifugal technology, with dilute mineral acids and then
with deionized water until free from electrolyte. The polycarbonate solution can be freed from the
solvent by conventional methods. Either by spray-drying methods using methylene chloride as
single solvent or, as here, by using concentration-by-evaporation systems to increase the concen-
tration and then removing residual volatiles in a vented extruder. The polycarbonate melt strands
discharged therefrom can be converted either by underwater pelletization or strand pelictization to

the pellet form from which they are thermoplastically processed.
Each of examples 1, 2 and 3 is a different batch of the same polycarbonate.

Example 4 (according to the invention)

(Production of a copolycarbonate having 67% by weight of BP-TMC and 33% by weight of BPA)

The plant configuration used to carry out the reaction of the bisphenols with phosgene is the same

as that described in examples 1-3.

The following are fed into a pumped-circulation reactor prior to the pump by way of a T-piece:
10 000 kg/h of an alkaline solution of bisphenol A in dilute sodium hydroxide solution, which
comprises 14.9% by weight of BPA having an OH excess of 0.17% by weight, and 20 991 kg/h of
an alkaline solution of bisphenol TMC [1,1-bis(4-hydroxyphenyl)-3,3,5-trimethylcyclohexane] in
dilute sodium hydroxide solution which comprises 14.3% by weight of BP-TMC having an OH
excess of 0.22% by weight. The following are fed by way of a further T-piece: 2077 kg/h of phos-
gene, dissolved in 31 380 kg/h of solvent, which is composed of 50% by weight of methylene chlo-
ride and 50% by weight of monochlorobenzene. In order to maintain alkalinity, 832 kg/h of a 50%
strength sodium hydroxide solution are fed at a further downstream T-piece, and the reaction mix-
ture is passed back to the pump by way of the heat exchanger and the holding container, and the

abovementioned mass streams are added during this process.
The temperature is 38°C.,

A portion of the emulsion which is of the same magnitude as the entirety of the inflowing raw ma-
terials is passed prior to the feed points for BPA and phosgene from the holding container to a

further pump and pumped through a tubular reactor. 531 kg/h of a 50% strength sodium hydroxide
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solution, and also 61.0 kg/h of a melt of pure phenol are added as chain terminators to the said
stream. After a residence time of about 10 minutes, 651 kg/h of a 7% strength by weight solution
of N-ethylpiperidine in a solvent mixture (50 parts by weight of methylene chloride and 50 parts
by weight of monochlorobenzene) are added and the emulsion is pumped through a further tubular

reactor by means of a further pump.

After a residence time of 10 more minutes, the reaction emulsion is separated in a separator vessel
into aqueous and organic phase, and the organic phase comprising the polycarbonate is subjected

to further work-up as described in examples 1-3.

Comparative examples 5-7

{Production of BPA copolycarbonates having 42% by weicht of BP-TMC having 1.58 ppm sulphur

content

These copolycarbonates are produced in the same way as described in examples 1-3, with the

quantities of the streams of BPA and BP-TMC appropriately adapted.

Each of comparative examples 5, 6 and 7 is a different batch of the same polycarbonate.

Comparative examples 8-10

(Production of BPA copolycarbonates having 41% by weight of BP-TMC havine 2.00 ppm sulphur

content)

These copolycarbonates are produced in the same way as described in examples 1-3, with the

quantities of the streams of BPA and BP-TMC appropriately adapted.

Each of comparative examples 8, 9 and 10 is a different batch of the same polycarbonate,

Table 1 comprises the results of measurements to determine Y.1., and also constitution and sulphur

content for all of the examples:
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1. Pol ycar B¥Q30El/¢2985dsi ti on conpri si ng-d6-1 east one pol yPaTBBPRAIE /055479
* conponent conprising structural units of the general fornmula (1). 5
where R and R2, independently of one another, are H, hal ogen,

Cl- Cs- al kylpatdabciafing cycl oal kyl , C6- Cl0-aryl and C7-Cl2-aryl all cyl,

where mis 4 or 5, where R3 and R4 are freely selectable for each X

and, independently of one another, are H or Cl-C8-allcyl, where X is
10carbon, characterized in that the sul phur content in the

conposition is less than 2 0 2. Pol ycarbonate conposition according

to daiml, cDMPoiyshBehatd conPasitioPRnRiginy aRlRRRat 019%9&@ Rbmponent comprising
conprising structural units of the general formula (11): 5] 15where

the definition Sfrugralimgs pbthe gengel Srmelat:f or f or mul a (1). 3.

Pol ycar bonat e conposition according to Claim1 or 2, characterized in
t hat at 5l east one of the polycarbonate conponents al so conprises

di phenols of the fornmula (LEO Z- 0- Ga- o (11), where Z is an
aromatic or alkylaromatic noiety W?2011/128254-27 -PCT/ EP2011/ 055479
4. Pol ycarbonate conposition accordigng to any ofgiCains 1 to 3,
characterized in that at |east ong—4 the pon bonat e}jconponents is
a copol yner of 1, 1-bis(4-hydrjox§ @ dyl cycl ohexane
(BPTMC) and blsphenol A, wherje the gpl ar’, opor Eely df PTMC, based
on the total molar amount of ‘*hi sphenol sﬁusﬁi frof 2Jto 90 nol % of
BPTMC. 55. Pol ycarbonate conposition accordi ng to any of Gpainms 1-to
4, characterized in that the conposition conprise fromO to 5% by

i ght, based o, th t | bonat iti f
Do oy oad v ekt BhE ke SRRy BelbE SRR 6 T BRPERe Coaib CsCe
Wgul dbr el easgl aggdddatiyl, f(k@tb aiad d)eat-arglaBdl, whe hibis 4a15] WKdre RNAS RIMNe freely
apbsorpers an or

bso r flame retar ants, antistatic agents
dyes and pi grrents%le‘:t?b?ﬁ% EE’E }f?ﬂéir Wgﬁtegétnﬁzg R 0P dfedher Gi-Cealkyl, where X is

10 carbon, characterized in that the sulphur content in the composition is less than 2.0.

2. Polycarbonate composition according to Claim 1, comprising at least one polycarbonate

component comprising structural units of the general formula (I1):

oy

15 where the definition of R1 and R2 is as stated for formula (I).

3. Polycarbonate composition according to Claim 1 or 2, characterized in that at least one of

the polycarbonate components also comprises diphenols of the formula (IIT)

)
[l

]
Q

[

(I,

where Z is an aromatic or alkylaromatic moiety



6. Pol ycar B¥RZPEL/EBFR34si ti on according t-87any of O ains 1POT/BP2011/055479
" characterized in that noul dings thereof in the freshly _
I nj ection- m)u%d d state have a.degree of yell ow ng, neasured via the

e

yel | owness in Oky?ffrg‘?r)afe GFPPRtien gorpifing tpany 9 laips bio h sharggterizedym thef at least

at 150C for a pent ediefpoBeAbhiRM Sntphgénts i¥-d cophl§msEd i,?—'ﬁ;is&ltﬁ)a%oz:é%en 1)-3,3,5-
157. Process for .producing pol ycarbonates according to any of Uali
1to 6 by the i ﬁ%@?%l@f%he’ﬁ%é%%@%} andrhisphestol At vaane thetesldr prapattionof BPTMC,

. : f :
process, charactgdeageheithalhidihr a&ria,‘am%fllbgbﬁ%olﬁ g%ﬁ%@ E:oglpz nt1{) Bg HBR% RREPRE:.

used to produce the polycarbonate is Iess t ocess

for produci ng_pol ycarbonates according to Caim7, characterized in
that the sul p%urPOé/SﬁP@ﬁte @mpe§idorh pespidEgo Ay 96 §lfims 1tthd, phasadtecizédim that the

process is |ess cBﬂﬂ?&iﬁ%onﬁﬂ‘f@e fiofeo to%ﬁ?%%a%ﬁ't?ba@@d HHRE g?a,[l] %‘Sl%lt of polycarbonate

according to any of CJains 1 to 6 to ICe’ transparen
transl ucent or @GpEeRsEiosr ok pdlpueredtiditives df mysture1@nstiputsdichged from the group of

extr Udfat €s, foi lnﬁ)ugﬂglegs%ia%edts?%?%é%?heapg%_b%{iz%%bén ioI(iﬁgn S, I%U %%gi* Qr(s) gg gr IR ab-
conposli t1ons accordi ng to any o al s 0 b.
sorbers, flame retardants, antistatic agents, dyes and pigments, fillers, thermoplastics or

10 elastomers.

6. Polycarbonate composition according to any of Claims 1 to 5, characterized in that mould-
ings thereof in the freshly injection-moulded state have a degree of yellowing, measured
via the yellowness index (Y.1), of less than 2.0, and after hot-air ageing at 150°C for a pe-

riod of 250 hours their Y.1. is smaller than 7.0.

15 7. Process for producing polycarbonates according to any of Claims 1 to 6 by the interfacial
process or the melt transesterification process, characterized in that the sulphur content of

the bisphenols uéed to produce the polycarbonate is less than 1.5 ppm.

8. Process for producing polycarbonates according to Claim 7, characterized in that the sul-

phur content of the bisphenols used for the production process is less than 1.0 ppm.

20 9. Use of the polycarbonates according to any of Claims 1 to 6 to produce transparent or

translucent or opaque or coloured mouldings.

10. Mouldings, extrudates, foils and foil laminates, obtainable from polycarbonate composi-

tions according to any of Claims 1 to 6.



