WD 2011/ 03834 3 RGHhs§E2010/ 005724 - - Pol vcar bonat e Conposi t i pRsEPAY 724
Lmproved Optical Properties The present invention relates to

pol ycar bonat e conpositions and copolycardcnate conpositions, for
exanpl e bl ends, having inproved optical properties, and to their
5production and their use for the production of shaped parts, and to
shaped par Bolydarbénate  oniypmsidimns b 4 veied PyiticabP bnpeatiess bel ong to
the group of industrial thernoplastics. They have w despread uses in
the electrical and electronics sectors, as packaging material for

lanps and iThel@aRphti ¢lchAS felitesWib CholSREEdrAle MRENHRBIGAS HIOREHAIy&Sbonate
are required in conbination with good optical properties. Qher |arge
fields of @g&pasiions,eiosfexamplpibiands. baiting Smprengd, optinel axepslies, DS tndheir
DVDs, ue- j : US| |.cat i ens .

or oduct on PErisfbs 631 AR (TS BF proL APV RRPA B2 SR ol which can
di spl ay apphdretnt bostsainedit i cal applications in the 15 autonotive

sector, for exanple glazing, plastic coverings, |ightguide elenents

and polyner |ightguide fibres and diffusor sheets for background

lighting, 'P%Bgﬁﬁ)%hﬁt@?%%ﬁﬂ@t gg@?ﬁgjppﬁf Hi.l{fﬁﬁlo{h%rﬂ%aéti%m Vl%[\jer\g%lleﬂaread

for long-fie nps, but~a uction o ter bottles.

all these apgl ircéte castricgioantl elstirewts pramsy b @sclagmgamamyial feqlampsdand in
in conpination wth_.good. nechanjcal properties and rheol pgical ,. . .
r operith oo Ppata i BB b eI c) ProBaBEnaE WHERCh Pyfophietign wit
Ioad-beari@go@aﬂﬁﬁjﬁﬁmeﬁﬁgjicuIarIy during production or processing.
251 n continuous nethods for producing polfcarbonates, for exanple

accor di ng t8herHergsHislds phussrdradlecraferchopticst detelstorpes, yesrdemiaClsrand DVDs,
nmet hod, th ol ycar honat re exposed.to strong thermal.stress
nd i gh o AEPRAIE IRV BS BGenaRaiebRs Ry ER docdiiatber B onac
al ready oc@uiteshedegttéring RigschohndreithermaRRplags bpslidadioms, degifcal alpbBéhtidhs tie the
optical properties, often in the formof reduced transm ssion and an
i ncredded yBIOMOKEsiECIBddr expmpioo zBowB3 nigstigesevcripas Hghigwdaselements and
phosphi nes i o . I - t@ahid i sakho :
pol ycar bongtél @gr,le?éiglth%%lq}ige hﬁ%gﬁ‘lﬂg? hf{;lgér %ﬂ}gts eg %F‘%@g@@o@ﬁs@n&bﬁspﬁbﬁggmOns’
t he conposidnses) cdllimatgrsparoclasgi ergyerings for long-field lamps, but also the production of

water bottles.

20 In all these applications, good optical properties are always required in combination with
good mechanical properties and rheological properties, for example good flowability,
together with high thermal load-bearing capacity, particularly during production or

processing.

25 In continuous methods for producing polycarbonates, for example according to the phase
interface method or melt polycondensation method, the polycarbonate melts are exposed
to strong thermal stress and high shear energy in the processing units, so that damage can
already occur here in the polymer, manifested by a degradation of the optical properties,

often in the form of reduced transmission and an increased yellowness index.
30

EP0789053 Al describes mixtures of phosphines and silicon compounds for the long-term
stabilisation of polycarbonates, although no mixtures are described for stabilising the

composition during processing.



- 2 - D OQ{@3@8fagkapcri bes pol ycarbonate moul di ng conposi t pepspfo9sonsrad
t he production of articles with reduced dust accumnul ation, in which

antioxidants fromthe group consisting d@'phosphines, di phosphoni tes,
hydr oxyphenyl propi onates and ot her comrercial 5 phosphorus

conpounds are used. The problem of stabilising the optical properties

of conpositions and the use of phosphi ne/ phosphi ne oxi de m xtures,
however, argnngi i cLi 6255 :

bi sphosphi rygoog?/gg%dﬁl %gh&%}%jﬁl}{b g%)ﬂgénelﬁlgglgg]ég Sg%goggorﬁoﬁgn@% ﬁbduwon of
10conponentsidiar wigh rydimed dnsitaesymulatiar, de wiich aditexidanofryraahd grampesnsisting
with a high.glass transjtion tenperature, high inpact strengih and .
good 11 ane of CPAPRLIES. diPHeRPRpINERG 1B iehedy bRePRIFSE el fighet Commercial
producing pabyHBRROARH:SuNAS G d5Q0 TR blRelahaTaduMiShd Ate RN MopMR of
the aid of phosphines or phosphi ne oxides as process catalysts in

15pol ycondenmapsipns ark theavss gfsphospeinelghesphingeekide ovixtubas, powegvesr are neither
during proc%%§{%qn&p &Hq% t hese docunents which characterise the

pri or art, "howeVer" éFVe gh i ndi cation of how the optical properties

of pol ycarbonate conpositions can be inproved while maintaining good
nmechani cal pr%perties, even though there is a need for optically

200ut st andilhd&FcBbdredi t4 briisphesphiae pxide gihyskroxpaey| aprqrasie drapeadeds mpnomer

was t hl%r ef g?l%pg&n(?pjf&‘c }pgﬁ%aﬁgﬁfé&t&r elﬁe&rdgll Eéé ,S)grte{élg %%afvfb\éﬁ!e?&vﬂ %gﬁitgjhcglass

pol ycarbonat e"conposi t pol ycar bo ns havi n

i mproved opthgdbn Engresthicekightinbact saewgtiatm pepdoiame rdrrdhmgi cal
properties. For these conpositions, in particular, the 25yell owness
index is intended to be | owered and the transm ssion increased.

Sur pri si nglgyp, 03467888 Ibﬁ&iﬁﬁwﬁteﬁgath%%HH&f?? gefygém\?ﬁaﬁgfﬁd&rcﬁﬁ%ﬁ)gﬁlg Sngase

in oxidation states +3 and +5 produced in si are a
t he pol ycaiserfaeencbnposilt therad of pbastthiren drmphosphéat oxitlec ad prcegsantajysts in

Pt oduced 1 oA CBTPH BB DD SR Hom P OGP B doahacieGr A dg

to the phase interface nethod or nelt pol ycondensati on.
None of these documents which characterise the prior art, however, gives an indication of
how the optical properties of polycarbonate compositions can be improved while
maintaining good mechanical properties, even though there is a need for optically

20 outstanding compositions in the fields of use mentioned above.

It was therefore an object of the present invention to develop aromatic polycarbonate
compositions and polycarbonate compositions having improved optical properties while
maintaining good rheological properties. For these compositions,. in particular, the

25  yellowness index is intended to be lowered and the transmission increased.

Surprisingly, it has been found that mixtures of phosphorus compounds in oxidation states
+3 and +5 produced in situ, or which are added to the polycarbonate compositions, impart
an improved optical property profile with constant rheological properties to the
30 compositions produced in a continuous polycarbonate production process according to the

phase interface method or melt polycondensation.

Both in situ produced and added pairs of phosphorus compounds of Formulae (1) to (6) in

oxidation states +3 and -5, which are introduced as additives during production, reduce



- 3 - the yebheMasss; i ndex and increase the transnission of p&RRp2010/005724
pol ycar bonat e conpositions. Here, a phosphorus conpound pair 1Is

i ntended to nean conpounds w th oxidati or states +3 and +5, the
conmpound with oxidation state +5 being the oxidation product of the
conmpound with oxidation state +3. T resent inyvention therefore

pr ovi dez pdhs Feliaysicas dndegngslsincregsts B@oﬁwpﬁw@ phihesprlycashrginsprgositions.
xtur e of it BRePos boRPOuldpalls fodhoBl b ik by @l B sptes

XX X 11 RIRB ful) (2) thel€fBpduhd with (Bjidabipnvitee e-5Xbeiag thd ardiation paoduct of the
si ngl e chem cal and org%pr an o%ggen atom and RI and R2

i ndependentPPErNGHEL SxitaHER @i St and for a phenyl radical or a
substitsuted phenyl. The phenyl radical is preferably substituted with

Cl - G alkyl, branched C - C8 alkyl or cunyl, in which case the
subst i t uentldiermagsebieinveriin thetefore mofifles polycarbéraitem oghpésitléntsi aataining pairs of

Subst | tut e PP BSETEReS ot PHBR () enf R R) Sndld FELFS) b mixtures of

substi t uentglehst thbpais PPlctd PBuREe nore particularly preferred.

R1 R1
X~ X~
6] 1
R1\X/P\>|( R1\X/P\>|<
R1 R1
(1) (2)
R2
b o i
~pEy 8] /O
%o ki
[0 O Q
O/P\O /P\
[ o 9
R2 R?
10 9 @
R2. R2.

where X can stand for a single chemical bond or for an oxygen atom,



The phenyl wadpGaks@dRy carry at nost 5 substituents, with OpepEbNRoeis724
three substituents being preferred and two or three substituents

particularly preferred. 10 Furthernore, identical | y nanmed radicals R

in a conpound may be different within the scope of the definitions

gi ven, althoygh identjcal radicals are preferred, In a preferred .
enbodi nent ,an5 ol %@:Pp%wﬁape@ﬂyl}ﬂx jongranpter cap siandfgr @ @henyl g3dical ppa gubstjtuted

cont i nuous e i G E [ un —
Co 1 8 o SERACTe bRerili e REpERELP BAMINAGH SRAROLT Gy oikh. trftlonl ¢, - C,
pr ef er abl y alliyl lortduenydx ol whiakncast the substinebntshmag drepolantds| (ot )diffé@nt, aithough

5 for. i o it i i ide th ducti its,
the concentfaretPBRGGIZHEREESS (4) o (6) in Lhe pol yoar bonate
granul s s @é%ﬂb‘@l%dicé@ RledrErB8) fbstimicd ih Pagtbhed arf 4 bhe £aprouUnd

(1), (3) or (5). 20 The transition from oxidation nunber +3 to +5 may
al so take pieschutgltsapsiituents i thpse nosisiophateusore papisulads pidkrrehd (6)

i.e. first one of the two phosphorus atons with oxidation nunber +3
is oxidised so that there may be phosphorus conpounds whi ch have both

an oxi dat i aterphehfIradidalamedy aarroak dadst 9rvubstirgits, ¥ath bite, Myb Gt ths SubdiRuents
two 25phosphorus groups nust be consjdered separately from one

anot her . Thengiseipredand Bymerthess sebstitesnispagdcylaty prefredr  ( 6)

contaied in the conposition is preferably from5 to 1500 ppm
preferentially 10 to 1200 ppm nore preferably 30 to 301000 ppm even
nor e pr ef efaithgmbe,t ide@Allp pramadaratiicals| Rrihya porepeurabingy 8@ diffedt®O withia the

and nost preferahl 0.to 325 m 2011/ 038841PCT/ EP2010/ 005724
s P the SHRGA ﬂb%’df‘ifom%ﬁﬁa\éeno%%h%%cJlf?&fg%yred}re g§dcont ai ned
in the conposition is preferably from5 to 300 ppm preferentially 10

to 200 ppm nore preferably 15 to 100 ppm and particularly
pref er abl y I2(r peefeded pmbodimentatheunempédurco o A or 46 o5 dirnduced ionsitwfin a

Formulae (1)...(3) or (5).is.from2%to 49.% prefer y, 2% to 45 ¢

ar 11 ot ar ppgbe Blasksd b St st tpding iRy 0 SRR Saadde o o
35 % expr ?Sliﬁﬁi*bbﬂaté eidIBbPnehieot Skl VRS pre@drablh viBPIRAUKRARI0Rf of air, and the
Formulae (1) - (6 10l n an alternative enbodi nent, the correspondi ng

conpounds wPERoEs (b)i(3aer (S axstfarmeed ingamainchitugeantion Aefidadthe predustion units, the

ol ycar bon : [ 'No) f oynds Wi i dation state
73 being movieeffadon hEoRE0RRY (0TuPbr TALREHRC R Bosdit SRR BhEyfenty
+5. Pol ycalidatined eeing moesitanh ois of tirtcatipotgd (3] 3% oofs)For mul ae (7) and
(8) or.(9) and (10) or 15(11) and (12) or (13) and (14), which are
derive’él’fromForrrulae(l ) - (6), are particularly

The transition from oxidation number +3 to -5 may also take place stepwise in the
phosphorus compounds (4) and (6), i.e. first one of the two phosphorus atoms with
oxidation number +3 is oxidised so that there may be phosphorus compounds which have
both an oxidation number +3 and an oxidation number +5, in which case the two

25  phosphorus groups must be considered separately from one another.

The amount of compounds of Formulae (2), (4) or (6) contained in the composition is
preferably from 5 to 1500 ppm, preferentially 10 to 1200 ppm, more preferably 30 to

30 1000 ppm, even more preferably 50 to 800 ppm, particularly preferably 80 to 400 ppm and
most preferably 100 to 325 ppm.



preferred GyRrofhagdRBR3 1,011.0i 0 00 0 R3R3R3R3 11 Rl wheper/Rb20adl6hs724
R3 i ndependently of one anot her can stand for a phenyl radical or a

5 substituted phenyl radical. The phenyl” Yradical is preferably
substituted with C1 - C8 alkyl, branched C1 - C8 al kyl or cunyl, in

whi ch case &ge substi tuents cf %I cal or different, alt hou h
i dentical st s%mq%r?e“scoa&pau%ﬁ%?? ac (1), (g (R copigingd dn ke SPmRgRItion is
for H, brang I fi48 figr ab y

fro l"?: §(yd( g?fn ?{E‘%{entlgll 19" 20b0 E)?Fr#, rQb‘lIe reRfrably 15 to

10cunyl. T e co oun (13) are erab

pr oduced aleGngnnambuarabldvéypref@ablu 20rto &0 ppmt | nuous pr ocess in which
t he conpound (8), (10), (12) or (14) is added to a polycarbonate nelt
by means of a side unit, preferably with the exclusion of air, and

the 1% compeunsisnt or ,coﬁ@buncfslée):oﬂﬁl% foldne 8f BofmuIAR ML) (B)a& ﬁ 2 i$iffoth 2% to

reaction inside the production units, the concentration of
conmpounds @7) %, (myfera(OM)?"/aﬁ@l 451%, pavtiewierly orsferabloA%t & gO%nuase particularly

(10) . (12) ARl AT RE A behERa Rk gL o TPRUER S i rormutae

conpounds @r)-n{eytures of pairs may al so be added. - 7 -
Pol ycar bonat e conpositions containing pairs of Formulae (15) and (16)
or (17) and (18) or (19) and (20) or (21) and (22), and m xtures of

these pai r g, of" ﬁelfn‘zlﬁ%"%wlﬁleﬁﬁrtﬂé gdﬂ'éf)tl)lydu’?é %xﬁfi&ﬁ]‘as with the oxidation states +3

and +5 are added to the polycarbonate melt, the proportion of compounds with oxidation

state +3 being more than the proportion of compounds with oxidation state +5.

Polycarbonate compositions containing pairs of Formulae (7) and (8) or (9) and (10) or
15 (11) and (12) or (13) and (14), which are derived from Formulae (1) — (6), are particularly

preferred
_R1 R1
o~ o)
R1. P70 R1. P o T
S N . -~ . <
o} ? 0 ? R3” "R3 RS’P‘Rs
R1 R1
) (8) ©) (10)
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o o O/P\O
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(17)(18) RGRS 10881 R4, R5, R6, R7 and R8 stand for H, bra,g@ﬁgpwgmsm
C8 al kyl or cunyl, preferably tert-butyl or cunyl. 5 As above, the

conpounds (15), (17), (19) and (21) are'§¥eferably produced in situ
in a continuous process in which the conmpound (16), (18), (20) and
(22) is added to a polycarbonate nelt by neans of a side unit with
the exclusion of air, and the conpounds (15), (17), (19) and (21) are
formed in an in situ react RON LRSI the production units, the
10concentration of (15), (17) ) and (21) in the polycarbonate
granul es subsequently isolate , ®4 t hose H4.CQBPROYRES
(16), (18), (20) and (22). As an al however, p3 of these

conpounds or m xtures of pairs._1® | Qe~-added. 15 Pol ysarbanat e R4
bfo For mul ae (23) and (24) or ?17)
and (28¥ and m xtures heBe,

conpositions containing mxtu
and (18) or (25%5and (2

pairs are furthernoreg larly preferred, a m xt of
Formul ae 17 and-$8-Feilng t preferred. O RS
2011/ 038841P 010/1005724 - 10 - (28) ese co ds may al so be

produced asgqee

bedoiijﬁflfndlor introd ' on.
|
R5 R4 R4 O:J::::L\
R5 R4

(13)

where R1 and R3 independently of one another can stand for a phenyl radical or a
5 substituted phenyl radical. The pheny! radical is preferably substituted with C; — Cg alkyl,
branched C; — Cg alkyl or cumyl, in which case the substituents may be identical or

different, although identical substituents are preferred,

and R4, R5 and R6 stand for H, branched C; — Cg alkyl or cumyl, preferably tert-butyl or
10 cumyl

The compounds (7), (9), (11) and (13) are preferably produced as described above in situ
in a continuous process in which the compound (8), (10), (12) or (14) is added to a
polycarbonate melt by means of a side unit, preferably with the exclusion of air, and the
15 compounds (7), (9), (11) and (13) are formed in an in situ reaction inside the production
units, the concentration of the compounds (7), (9), (11) and (13) in the polycarbonate
granules subsequently isolated being less than that of the compounds (8), (10), (12) or

(14).

20 As an alternative, however, pairs of these compounds or mixtures of pairs may also be
added.



5 ConpoundsyhayjRgssiructural el ements of Fornulae (1) to (g8 0e0,005724
referred to as secondary antioxi dants (hydroperoxi de deconposers) or

consecutive products thereof (Plastics Additives Handbook, 5th
Edi ti on, Haner Verlag Munich, 2001). 10Further primary ant i oxi dant s
(for exanple radi cal scavengers) such as sterically hindered ghenols

or HALS st dlsiycaghenste cnaspoeppns:mﬂtalymalpms peFeradas (o) anve(16bopd<) andori§) or
accordi ng t P ) | Q0 th i

Hanser Verl g?{hgi 2'6?{1%95%913“(“ ﬁ? nd mfe%“ 8§ o?ﬁj%%ée%%dsg aré( orﬁjﬁw(%rpam&larly
ant i oxi dantpsefeiryd.| i € between 6:1 and 1: 6, preferably 15betmeen 5:1

and 1:5, particularly preferably between 4:1 and 1:4, and nore
particularly preferably eti*3: 1 and 1: 3. Thernnplastlc R7

aromatic pol carbonates i e context of the present inve on are
bot h honnpd? . A opolycarbonat‘d' t he p%byc. at es may
in the known 2 201TL0e or branched.

2011/ 038841PCT E 1085738 - 11 - Ther nopl a§ pol g,car ates and

copol ycar bonat es, incl udijng thernopl astic ar onRLAC pol year bonat es,

bot h covered by theRBermpol ycarbonate, have nol ecylar vei ghts M

(wei ght average Mw, det ned by gel perneation c et ogr aphy ( GPCO)
measur enment, pol ycarbonate~calibration) of from 10, 00200, 000,
preferably from 15,000 tq 100,000 5and particularly prekerably 17,000

- 70,000 g/nol. The conp®&Sitions of the present inventian may
furthernore contaln at least one additive selected fromit’he group
consi sting of ta iy i sers and nmoul d rel ease agents, and optionally
colorants. 10 The proaortlon of these additives in tHh& Jconposition is
generally fromO0.001 to 1.000, preferably 0.005 to 0.800,
particularly preferably 0.04 to 0.50 w % (expressed in terns of the
total conposition). 15Organic WV stabilisers are suitable as W

stabilisers. The api | i sers are pretegably selected fromthe
penzotri azol es
¥e” CGX- 06 from t he~¢a

group which conpri g exanpl e Tinuvins fromthe
conpany Ci ba, Triazi pany Ci ba), benzophenones
(Winul's fromthe conpdhy BASF), cyanacrylates (Winuls fromthe

conpany BASF), est ers ;|=P¥‘, 2Qi | i des, and m xtures of
t hese UV stabil npl es $Ui t 3 UV absorbers are: a)

) :
(17) (18)

Mal oni ¢ esters ©

R6 R6

R4 RS R4 R5

R5 R4 R5 R4

R6
R6
(19) (20)



25wher ei n
particul ar

I%?, 4l Kyl . R preferably stands for C -C6 al ki /mpddfomosrze
al kyl and particularly preferably for et T %

Benzotri azol e der| vates according to Forfida (11): WO
2011/ 038841PCT/ EP2010/ 005724 - 12 - In Forrmula (11), R and X are

i denti cal

X =tert-

or different and denote H or al kyl or alkylaryl. Tinuvin(r)

butyl and RO = tyl and Tinuvin(r) 234 vmth X and R

329 with X = 1,1,3,3-tetraff -@ and R = H, Tinuvin(r) 350 with

= 1,1-dinmethyl -1 -phenyl are 5p

deri vates

R2 are identical or different
C5- C10 cycl oal kyl, C7-C13 ar aI

with RS =
Iikevvlsel

cycl oal kyl ,
3 and n denot

H; n:4;

10

15

edjed

according to Fornul a

iNteric berffo gl
I n Formul a (, Rl and
hal ogen, Cl -d0xdl kgl ,

@6- C14yzaryl, -OR5 or -(Q0)-
~>n Formula (111), R ™8
ent and denote H, C

10H OIRSC | -
denti
b

(21)

where R4, R5, R6, R7 and R8 stand for H, branched C; — Cg alkyl or cumyl, preferably
tert-butyl or cumyl.

As above, the compounds (15), (17), (19) and (21) are preferably produced in situ in a
continuous process in which the compound (16), (18), (20) and (22) is added to a
polycarbonate melt by means of a side unit with the exclusion of air, and the compounds
(15), (17), (19) and (21) are formed in an in situ reaction inside the production units, the
concentration of (15), (17), (19) and (21) in the polycarbonate granules subsequently
isolated being less than those of compounds (16), (18), (20) and (22).

As an alternative, however, pairs of these compounds or mixtures of pairs may also be
added.

Polycarbonate compositions containing mixtures of Formulae {(23) and (24) or (17) and
(18) or (25) and (26) or (27) and (28) and mixtures of these pairs are furthermore more

particularly preferred, a mixture of Formulae 17 and 18 being most preferred.

R4



wher'ei n thg,vﬁrzb]qg)g denotes Il -(cHR-3 )p -C0- (y-0)r- C-(Cl'iﬁﬁ-}wﬁzd?b;ggs—m

R2, mand n have t e nmeani ng nentioned for Fornmula (111), and erein
pis aninteger from0O to 3, qis an intéger from1l to 10, Y is
-CH2-CH2-, -(CH2)3-, -(CH2)4-, - 5(CH2)5-, -(CH2)6-, or CH(CH3)-CH2,
and R3 and R4 have the neaning nmentioned for Fornula (I11).
Tinuvin(r) 840 with RL = H n > 4; R2 =tert-butyl; m=1;, R2is

attachedtotheO—| ) he ortho position; R3 = R4 H p=2Y
-(CH2) 5-; g ed. 10e) Trjazi i according to

Forrrula (V). - R, R2, R3>R4 al or different

and are H, alk P hal ogen, ] IS %I kyll, preferably

i so-octyl. Ti quivi 577 with Rl = H, X = hexyl

and Cyasorbe UV-1 ) Rl 15= R2 = X hyI; X octyl are

preferred. WD 2011/0 PCT/ EP2010/ 005724 - /1A riazi ne derivates

formula (Va): wherei

denotes d al kyl
Hor O alkyl to C4 alk i

to C17 al kyl, R2 denot eq
20. g) Dineric triazi

(23) (24)

(25)



wherein Rl ,w&3e;1B83s34R4. R5, R6, R7, R8 may be identical or gifkpiciibosraa
and denote H aIE§ , CN or hal ogen and X is al kylidene, preegraﬁ%y 37

met hyl i dene or (CH2 CH2- 0-)n10C(=0)- and®n is from1 to 10,
preferably Ito 5, in particular 1 to 3. h) Diaryl cyanoacryl ates
Formula (MII): - 15 - wherein RL to R40 may be identical or
different, and denote H,~d or halogen. UWvinul(r) 3030 with R1
to R4A0 = His preferred. arly preferred UV stabilisers for

t he noul di ng conpositions a iding tQ the invention are conpounds
fromthe group which conS|sts ofOthr gnzotriazoles (b) and dineric
benzotriazoles (c and d), the-wea S

cyanacryl at es

and m xtu

ltlon preferably in ano
w%to 1.00 wt par tii cul arly preferably in anmunts~ofy fr .
to 0.5 w % apRd wreB .maHypmﬁmaMylnaM)m$of pm 0. 1

w%to O. 4-¢f96expr-ss erms of the nDuIdlno -o@|t|on The
nnuld rel ease agent s-{opti ong y add
to the invention 15 are preferably s Ie%ted

-n1fhe group‘mhlch

conprises pentaerytpyitol tetrastear -~ QPyCeri ne nonostearate,
stearyl stearate and propanediol .st e o i Xxtures thereof The
nmoul d rel ease agents are used in unts of 0.05 wt%to 2.00 mt %

expressed in terns of the noul di ng conpos ¢eferably in anmounts
of fromO0.1 m%to 1.0 ww% particularly Pp eferaly i n anounts of
fromO0.15 wt%to 0.60 wt % and nore particul arl WO

2011/ 038841PCT/ EP2010/ 005724 - 16 - preferabl y¥i n anounts of from 0.2
Ww%to 0.5 wmt % expressed in terns of the total conposition. As

primary antijoxi dants,  ,steri IIy hj nder 1enol s exa
| r ganox tyﬁ@%sefcroél?ﬁot“ﬂgs maY AlSAPE RS as ‘?% ri i"éaIP @%WHER‘%@%’Y addition.

(octadecyl-3-(3,5-di-tert. butyl-4- hydroxyphenyl) propi onate),
I rganox 1010 (pentaerythritol-tetrakis(3-(3,5-di-tertbutyl-4-
hydr oxyphenye- propionate) or lrganox 1035 (thiodiethylene bi s

(3-(3,5-di Cto%{ tougc!lls avmg L}}/Lgcrtt(l)r)e(ly ?e né{l%g o l*ocprmu ac ?P l 6&55 %geefrgf{a%gé to as

used.
secondary antioxidants (hydroperoxide decomposers) or consecutive products thereof

(Plastics Additives Handbook, 5th Edition, Hanser Verlag Munich, 2001).

10 Further primary antioxidants (for example radical scavengers), such as sterically hindered
phenols or HALS stabilisers, may optionally also be added to the compositions according
to the invention (Plastics Additives Handbook, 5th Edition, Hanser Verlag Munich, 2001).

The ratio of secondary to primary antioxidants may lie between 6:1 and 1:6, preferably
15 between 5:1 and 1:5, particularly preferably between 4:1 and 1:4, and more particularly
preferably between 3:1 and 1:3.

Thermoplastic aromatic polycarbonates in the context of the present invention are both
homopolycarbonates and copolycarbonates; the polycarbonates may in the known way be

20 linear or branched.



10The conpgghhiqRsssaccording to the invention may further nogerEPM Fhdd724
conventional additives such as other thermal stabilisers,

antistatics, colorants, flow assisters ahl-flameproofing agents.
The production of the pol ycarbonates to be used according to the
invention is carried out in principle in the known way from ) ]
di phenol s, Thsrpepiagicapelycarbonalast ante sopalticaspanatnsalinojuding theratptastic aromatic

nurer ous. pEBTLESERARe R RUBRIE Biry e Uity D5 ae Epfiaghi BBkl .
doscribed, for exam o the phase | aLerface. 20and BeLt not hode for o
oroduci ng #6D§ PB%E&?E‘MWR%&S&@&Bﬁ%oéeﬁﬁgﬁﬁ@sp@%%bib'Frrgrrf 5300 100,000
pr oductsi on 5§ p&%map%mfaﬁg @c@)otb@@ﬁ?@%/nfoqr mul a (29) HO Z- OH (29)
25i n whi ch I's an aromati ¢ radi cal having from6 to 30 C atons,

whi ch may contain one or nore aromatic rings, may be substituted and
or alk

et er oat oSO BRGPRG OF B raRgnt BN eich, mi i np s Tt bl 1S e addiive
stands for s@eétadi®ah @b g?@gﬂ%ﬁsiét%@ of W 2846411238 34d REJvIEPRRAY QP&tZ4and
- 17 - in which RO and Rl independently of one another stand Tor

H, Ci1-C18 aptgnallycplamags.al koxy, hal ogen such as O or Br or for
respecltoi vely optionally substituted aryl- or aral kyl,

The proportion of these additives in the composition is generally from 0.001 to 1.000,
preferably 0.005 to 0.800, particularly preferably 0.04 to 0.50 wt% (expressed in terms of

the total composition).

15 Organic UV stabilisers are suitable as UV stabilisers. The UV stabilisers are preferably
selected from the group which comprises benzotriazoles (for example Tinuvins from the
company Ciba, Triazine CGX-06 from the company Ciba), benzophenones (Uvinuls from
the company BASF), cyanacrylates (Uvinuls from the company BASF), cinnamic acid
esters and oxalanilides, and mixtures of these UV stabilisers.

20

Examples of suitable UV absorbers are:

a) Malonic esters of Formula (I):

D

25 wherein R denotes alkyl. R preferably stands for C1-C6 alkyl, in particular for C1-C4
alkyl and particularly preferably for ethyl.

b) Benzotriazole derivates according to Formula (II):



5preferabIMN6Q6“thﬁ101 Cl2 alkyl, particularly preferably
Cl-C8 al kyl and nore particularly preferably for H or nethy{é¥mbﬁﬁ§F%Tu

(Fornul a 30) stands for a single bond, =&%®2-, -CO, -0-, -S, C to
C6 al kyl ene, C2 to C5 al kylidene or for C6 to Cl12 arylene whi ch may
optionally be condensed with aromatic rings furthernore containing

ot her hetero n§ X Breferably stands for a single bond, Cl to C5
al kyl ene, |dePp C5 to C12 cycl oal kyl i dene, -0-, -SO,
-CO, -S, - =N X ticularly preferably stands for a single bond,
i sopropyl i dene, C5 to C12 cycl oal kyl i dene or oxygen. D phenols
suitable for the production of polycarbonates to be used according to
t he invent| u of.cin,

di hydr oxydi %Egn ﬁa (@ }@Xa%?gk %‘ﬁq%&é@glp#{gﬁ{/} r;en %a‘{r%%"e 'Hor alkyl or alkylaryl
bi s(hydr oxyphenyl ) - cycl oal kanes, bis-(hydroxyphenyl)-sulfides,

bi s- (hydr 0Wﬂh@1€®'3)29®\51ﬂ19X5% 1,053 S fetiHe @XM %M&R“’lﬁeltlo'f‘l‘ﬁﬁvm@ 350 with X = tert-

bi s- (hydroxyphe -sulfones blsp$$ h sul f oxi des,

o, ce-bl s (i E 6y Bherd by aad By ffezh i Seancbi- al gt l-phenyl are
ring- aI ; d ri ng- hal ogenat ed conpounds thereof 20Pr ef erred
dlphenols re 4 - di hydr oxydi phenyl ,

2,2-bis-(4- hydroxyphenyl) 1- phenyl - propane,

1, 1-bis-( 4cEDdh@sté1ﬁeMﬂa)zom@ﬂyéte§£daaﬂﬁng to Formula (III)

2, 2-bi s-(4- ydroxyphenyl)propane 2, 2- bi's- ( 3- net hyl

4- hydr oxyphenyl) - pr opane, 4-bi s-(4- hydroxyphenyl) 2- met hyl but ane,

1, 3-bisl2-(4- rQ%yphenylym - yl ] benzol e (bi sphenol M,
2, 2-bis-(3- th'4 hydr oxyphenyll) - pr opane,
bi s- (3, 5- dlnet ¥ IT4- hydrpxyphfn ) - met hane, 2, 2-bis- (3, 5-

25di net hy1- 4- hydroxyiphedy 13- pi-epane,

bls-(3,5-d|nethy1-~-hvdr enyl) - sl f one, 2, 4-

bi s-(3,5-dinmethyl-4 ghenyl) - 2- nethylbutane 1,3-bis-[2-(3,5-dim
ethyl-4- WO 2011@!38841PCT/r92010/005724 - 18 -

hydr oxyphenyl) - 2- propylkbenzole 1, 1- bi s- (4- hydroxyphenyl)-3, 3,5-trine
t hyl - cycl ohexane. Particularly preferred di phenols are

(ZDZOD ;)i S- él 4;mgd1rnm<ly Pl Ny lhnquGmﬁmrgleﬁtBﬁAﬁr diffedent amdlddnoot | Xyald @neay!C10
an roxyphenyl) - propane, 1,1-
hydr oxyphe I} 561 SETaipHYnG7 & o1 GHEY S ¢ Hhy D - ohas -GR0)- B vith RS =

sui tablpe diphenpls Jakg described for exanple in US A patent
speci fications 2 999 °835, 3 148 172, 2 991 273, 3 271 367, 4 982 014
and 2 999 846, in

In Formula (III), R3 and R4 are likewise identical or different and denote H, C1-C4 alkyl

C5-C6 cycloalkyl, benzyl or C6-C14 aryl.

3

In Formula (III) m denotes 1,2 or 3 and n denotes 1,2,3 or 4.

Tinuvin® 360 with R1 =R3 =R4 = H; n=4; R2 = 1,1,3,3-tetramethylbutyl; m =1 is
15 preferred.

d) Dimeric benzotriazole derivates according to Formula (IV):

(Ry)a Rya
;\ Vi N /;

N=—N N

HO (bridge) OH ()

Rt R

2m



10 l'ai d-op I atent specifications I 570 703, 2 063

052, 2 leQg%gﬁgﬁ%%§P832 396, French patent specification I&§@5Eé¥@®@n4
in the nonograph "H. Schnell, Chemnistry-&hd Physics of

Pol ycar bonates, Interscience Publishers, New York 1964, pp. 28ff;
pp.! 02ff', and in "D.G Legrand, J.T. Bendler, Handbook of

Pol ycar bonatherde ihertulgadanatexs hnol ogy, Marcel Dekker New York 2000,
pp. 72ff.". 15In the case of honopol ycarbonates only one di phenol is
used; in the casey,of copolycarbonates two or nore di phenols are used.
The diphenoLamM§e&?oa§$&guL_@§m@ny ot her chem cals and auxiliary
substances added to the synthesisy; nmay be contam nated with the
inpurities originating fromtheir synthesis, handling and storage. It

is therefor sirahle to work with raw eri al ich.are as pure
hs poss: bl & BrieRdd AR A RSrLbS PrbRleRaor iy 1y g fierdS pR s
cont i nuouslyegetldnt ©a613, §his AMintdder RB@SELS 1T, &7 ik aCE2ACIPE:, npetHDy8h) -(TaR2)hse -
carried out in punped reactors, tube reactors or agitated tank
Cascadés olCHaNbi HaFR¥son HBFQHR)-Chigeanst R4 ped Bf brune ricsing mentiongd for
menber s en%%hha_(p at aqueous and organi c phases as far as possible
do not dem x untiT “the synthesis m xture has reacted, i.e. no | onger
contai ns any saponi fiable chlorine or 25phosgene or chl orof or mat es.
The amount Teiuek@isA0 WEMPREEH; 0= herpsagtibiniNe =f DR RiattaRRARS ERADYE group
such as phenol, tert.- butyl phenol or cunylphenol is fromO0.5 nmol.%
to 10.0 nolin the osthefrepisionyRl =R4pi: w7t & 8 ~0(GHR)3% q pdris praierzad. y
preferably 2.0 nol-%to 6.0 nol-% expressed in terns of noles of 30
di phenol s respectively used. The addition of chain stoppers may take
pl ace before, during or after the phosgenation, preferably as a
solution in a solvent m xture of nethylene chloride and chl or obenzene
(8-15 10t . %P THEARL Barivates atSordinE6 FEAhALY 9SS used in phase interface
synthesis are tert. amnes, in particular triethylan ne,
tributylamne, trioctylam ne, N-ethyl piperidine, Nmethylpiperidine,
N-i/ npropyl pi peridine, §farticularly preferably triethylamne and

N- et hyl pi peri di ne. TF talysts nay be added to the synthesis
individually, in a m e or beside and following 5 one another,
and optionally before e Phosgenati on, although dosing after the
phosgene i ntroducti on4s,prgferable. The dosing of the catalyst or
the catal ysts may |be |carifi egd’ out iqysubstance, in an inert sol vent,
preferably tha{hgﬁ:ﬁﬁ§Npo rbonate synthesis, or also as an agueous
sol ution, andf; n the Rof tert. amines as their ammoni um
salts with aci'ds, preferably mheral acids, in particular

hydrochl oric acid. Wen using a plurality of 10 catalysts or dosing
fractions of the_tofal unt of catalysts, differe dosi ng net hods
may nat ur aMhfresp B B2 RO B8 iGmticaor difaraient afﬁyéi k&b o1 helOgen,
different GLhaRSs llye kQtRblyAIDYR).0f catalysts used lies between
0.001 and 10.000 nmol’ "% expressed’in terns of noles of bisphenols
used, preferably 0.01 and 8.00 nol % particularly preferably 0.05
and 5. 00 milim$an@35TheithiRlenRE pRASR4S s HydS dexylepdalyadbp®WVh 164 with R1
dei onised or_distil]led water. The separation of the organic phase,
possi BPy dfﬁﬁ%?i@ﬁzhﬁfﬁnSQWL§<B@Wk%ﬁpﬁﬁﬂéﬁhs phase, after the

i ndi vi dual washing steps is carried out by nmeans of settling tanks,
agitated tanks, or conbinations of these neasures, in which case the
washi ng water nmay optionally be added 20bet ween t he washi ng steps by
using active or passive mxing nenbers. The isolation of the polyner
fromthe solution may be carried out by evaporating the solvent by
means of tenperature, a vacuumor a heated carrier gas. 25The

resi dues of the solvent may be renoved fromthe highly concentrated
polymer nelts obtained in this way either directly fromthe nelt by




conpounds ' carbonates are provided as a nelt, optj
with o 8 2y O et EPB0L0, 00524 < 20 - corrpoun%@'ﬁ’%n%“’"“sn“

reaction is started in the presence of al4uitable catalyst. The
yield, or the nolecular weight, is increased with rising tenperatures
and falling pressures in suitable apparatus and devices by
dischargind)%h@ﬂn¢éEVQGBmnﬁvﬂy@ﬂ©ﬂ¥d£90wm@ﬁbUHWG(MﬁriI t he desired
final state is reached. Terminal groups are inposed in terns of type
and 5 concentration though the selection of the mxing ratio of

di hydr oxyaryl conpound{ggegﬂ%ryl carbonate, the loss rate of diaryl
carbonate, dictated byl he’chsi ce of procedure or plant for producing
t he pol ycarbonate, tbhrQugh the vapour and optionally added conpounds,
for exanple a high bﬂ‘; ng poi nt nonohydroxyaryl conmpound. 10The
conti nuous met hod for™produci ng pol ycarbonates is preferably
characterised in th Qe or nore ditfydroxyaryl conpounds with the
diary] carbonate, anfl optionally other added reactants, by using
catal ysts, are ﬂfzﬂeg‘ t er precondensation w thout separating

t he nonohydr ox conpotpg~hei ng fornmed, in several subsequent
reacti on-evaporator stages with stepw se increasing tenperatures and
stepwi se falling pressures, the 15nol ecul ar weight is reduced to the

desired level . .T evi ces, .appa u eact or s i tapl the .
i vi duar st 1 (RS ET RS E TG BRI SRR FIS G eI Aovldbnis
procedur e, fhead t€x¢hangers, expansi on apparatus, precipitators,
col ums, evaporators, agitated vessels and reactors or other
comercially available 20 apparatus, which provide the required
residerdce tine at sel ected tenperatures and pressures. The sel ect ed
devices nust permt the required heat input and be designed so that
t hey can accqommodate fhe, conti nuqusly i easing nelt viscosities.
Al the de@gﬁﬁ@e%?H“@Hﬁﬁ@@F@HWFS?EH%mﬁﬂg§hér t hrough punps, pipelines
and val ves. The pipelines between all the instrunents shoul d of
course be kept as short as pogsible, gnd the 25 curvatures of the
| i nes shoul d be kepl_as small as possilble, in order to avoid

g i The outer, i.e. technical
constraints and reqyi renments for assentlces of chemical plants are in
this case to begtgkey i gt o account, | r to carry out the nethod

Qr
according to a _prefefled continuoys Q e?gre,wéither the reaction
partners nay o@ p| t'ed get her he' c@n di hydr oxyaryl conpound
is 30 dissoyved in thexdraryl earbonate nettror the solid

di aryl carbonate is dissolved in the nelt of the dihydroxyaryl
conpound, or the two raw nmaterials are conbined as a nelt, preferably
directly frgmdas RFURLI N RATRE RBSR [ ; a of
the raw mater |62'F S, Ier Igjg’r t4|f’ (ﬁ:‘ﬁl’ a?’ t ﬂ’?fwg?s,tbggd%?lﬁé}gﬁ g)?@%%f 5@0%%& s
are set asabdybGN ashgdogsi ddeX is alkyllidend heefimibly miethtylidene wwn(GH2 Col2h@¢)n-

hand, y resjde l.onger at correspondi ngly.l ower tenpperatures wthout
qual i t@al 0 "é@?" %nﬂg%ﬁ}l i ﬁ‘é? r?fgﬁggpgm i parfigylag g&? terial

m xture being reduced in conparison with the individual raw
material s.

h) Diarylcyanoacrylates Formula (VII):



The cataly bly phenol, is subsequently dissol ved
and the neﬁ%ozgﬁﬁéﬁﬁgated to the reaction tenperature. For ?ﬁgEaﬂH%ﬁ%xm

technically inportant process for producilhg pol ycarbonate from
2, 2-bi s- (4- hydroxyphenyl) - propane and di phenyl carbonate, this is
from 180 to 220C, preferably 190 to 210C, nore particularly
preferably 190C. \Ntrrr-“lgepcfat|nes of from15 to 90 mn,
preferably 30 to 60Ra; '--thU|I|br|un1|s establlshed W t hout
renovi ng the hydroxyar eing fornmed. The reaction may 10be
carried out atRatnﬁﬁpQ s byt for technical reasons al so
at a positive pregssure™ ® ressure in technical plants is
ture i s expanded in a first
{s set at from 100 to 400 nbar,
dlﬁectly afterwards heated in a
be®k to the inlet tenperature.
5 rag hy&®xyaryl conmpound is
evapor at ed mnth FBHORET S NGRj e afé {1 present. After a residence
time of from S5RE{®R,B30 RE-Q |n|a bokt om,praduct receiver, optionally
with punping, at thg -iii! S egand sane tenperature t he reaction
mxture is expanded I ptQ 4 ‘ vﬁcuun1chanber the pressure of
which is from50 to ?Q RAr & P %Wably from80 to 150 nbar, and
directly thereafter he#ted i N Bwitable device at the 20 sane
pressure to a tenperature of fron1190 to 250C, preferably from210 to

240C, particul ar ref.erab fro o 230

Fosul t /g HtTaR R REOGHBOb R SR Ga ettt R Eh ot ENAT s
still present. After a residence time of from5 to 30 min in a bottom
product reQRhMﬁ@XMB@RM%PRhRdRﬁOLhﬂﬁyﬁE&%@d at the sane pressure and
same tenperature the reaction mxture Is expanded into a third vacuum
25 chanber, the pressure of which is from30 to 150 nbar, preferably
fromb50 to 120 nbar, and directly thereafter heated in a suitable
device at the sanme pressure to a tenperature of from 220 to 280C,
preferably from 240 to 270C,_ particularly preferably from 240 to

260C. Her e Pagisiarlyr reefereas i rs@bﬁysemfcy %wm@ldﬁrw@uemnp@lmpwam to the
wi th nono e ce fr

5 to 20 m ieate ol EoRpgids R EE UrawChbih SR SERR i FfiBliet (6 hnd
punpi ng, atdithéréc baxmnﬁuzemt{bemﬁlndi) sﬁmdl@ﬁ@estetsu(ae dniethe @ggidceylates (h) and
m xture is expanded into a further vacuum chanber, the pressure of

which is fPyiueesef these CABRPUNGSy ef erabl y from 15 to 100 nbar,

particularly preferably from20 to 80 nbar, and directly thereafter

reated 0, ghy OB el MG ST A8 A I0STIFERLIE) e

pref eri@ol y of tennzbldihg cOBGGsitioar prei@abllsr int fifoures wif tfrarg My3iraxy & yloo wi%,
compound is evaPorate wi th nononers ich are stlll present .

nunber of PREKHE agﬂ'ala@ rably iy awnex%fnfwa K08 o (paPyp %{ow@érrngreamtwlarly
The 5t enpe M€plo

changi ng t g&%ﬁﬁ qg?&ﬁﬁigggﬁﬁ}ﬁlor e#gsgﬁg@?EEﬁ”éﬁaPg?%%ﬁg%fég?ﬂpgkhng
The relatlvempDSUmmlty of the precondensate of the ollgonerlc

carbonate, as achieved in these stages, |lies between 1.04 and 1. 20,

preferably between 1.05 and 1.15, particularly 10preferably between
1.06 and 11hpmquld aelfﬂsefaé?l%téapwgmaﬁé‘%ﬁ to the f—einpasm%ﬁ aeprsEng tore Bvention

from3jsto %& ﬁg@fér'a!rjrlg’ Pé?é&@d“fﬂfn?Olgg rr]g& %h\fa{ 'CO @I’lg&ng&%t%er%hgl latse%rastearate,

punpi ng, at t pressure an tenperature a
f | ash/ evapghatone sma%earatb&teﬁry]gxbwtbenapmppn@iﬂml(sméreitmammhﬁxtmy thescof. The

delivered into,a.disc or basket, reactor a s t her at
T om 950 1 SOl ISHsE GediisiRS Ssihin AmoRs Shdir Pab MEaIaa9P Bl Sipspesd in

250 to 280¢malofRh& sihl@sg ebmbbafidb ﬁrefeﬂa'élmmoﬂ{t%ﬁmm ¥.1f RS 1100w1%,
particularly preferably in amounts of from 0.15 wt% to 0.60 wt% and more particularly

preferably 1555te é
sui tabl e devij; at 4




251.18 to 149 1Rseherably 1.18 to 1.36, particularly prefepaPk¥otedidzog
to 1.34. The ?tntt?%ns of the two basket reactors may al so Ee /

conbined in a single basket reactor. Thel%apours fromall the nethod
stages are directly discharged, collected and processed. The

processing is generally carried out by distillation, in order to

achi eve hi gretpiabin iegmeuntshel fosudet st% WDO0.5 wt% expressed in terms of the total
2011/03884%Pﬁ%6553910/005724 - 23 - In the nethod of the present

i nvention, P above-descri bed phosphorus 111 and phosphorus V
conpounds, and optionally other additives, are introduced into the
melts by side extruders,in the extruder. 5To this end, the conpounds
fromthe grSupIYRLiesKBRIS s iqady himdesed phenolsffor exampleslreaney types from the
m xt ur t are:,add a e an r

(. 70 wOTPRS {raBol vy naamptd b Aok S0RGrEPT (BadbelBF(ES Rtk iy
nmeans of a hyidseyplmntyl)(sopienar}), rlvghaoy .10THi(perrasytbritdbatetkisiBog3,5-di-tert.butyl-4-
optionally,contain further additives s UV stabilis uld

ol ease aydnto gpiaspuPereRghar diaet 1H3srRriediaBy iR (if Kin Agiebbutyl4-
addi tion oﬂwggﬂyﬂn9§gag5y§nﬁgﬂpggggﬁgkbwhge@ further step the anount

of phosphorus conpounds contained with oOxidation states +3 and +5
according to Fornulae (1) - (6) is determned, in which case the

anount of phosphorus conpounds contained with oxidation states +3

nmust blé norldet trampdsiteonanmentding tphths pineentonc omap ofuntisrncmnat ainteed wunvéntional
oxi dati on %hﬁ.es +5. | f t@e noun of.l hosphorus conpounds ., 15 |

cont ai ned RTH EkiSHER iBnoBFLRamal sfabilisstss aislalesh fOoTfpniSy dlow assisters and
phosphor us fRAFPRIAHAS agédth Oxi dation states +5, additional phosphorus
conpounds wi th oxidation states +3 will be added to the pol ycarbonate
melt in a ' t] ey : .

xt end t e s re] T PF & U L REREHE 1h BR 1ia ARy RPURSRIARIoh s carried ou
stabi | i ser $n prhciple jor the dmbwhr wak fiown diphetdie, adnmixs atidl alerieatings i and exptisnally
to 20 ol qur ghe end product, to sinplify processing (for exanple
moul d Pel eR&°AY8Ents, flow assisters, antistatics) to adapt to the

pol ymer properties to particular |oads (inpact strength nodifiers

such as rubbers; flaneproofing agents, colorants, glass fibres).
These addi Mathedsmisr belyrarbeusde seuthiesis care heidplyl Yneswn reeidt désedbed doadumerous

oL i BUSGAER 8 G170l ol BEESLERD By 5, ORORRIRE g n

in a so-calgped 1compoLBdhd gosingis dikel @eid HyseEbed Fondxainpl€Shé PRIsE Qhterface
may be introduced into the polyner nelt as a solid, i.e. as a powder,

or as 4 meppd mgHdnetheds fppprogpciag pplygaiban@Eves the use of naster

batches or m xtures of master batches of the additives or additive

m xtures. - 24 - Additives Handbook, Hans Zweifel, Hanser, Minich

2001" or i DiM@r8®Y/abd7dEmpamds Isnitailb. for thiolpesdantion of usiy@sbopa@anire those of
dyes or pignments i norgani c pignments, IR absorbers may furthernore

be added i HPUP%&ﬁbly, as a mixture or in conbination with

stabilisers,

HO-Z-OH 29)
25 in which

Z is an aromatic radical having from 6 to 30 C atoms, which may contain one
or more aromatic rings, may be substituted and may contain aliphatic or

cycloaliphatic radicals, or alkylaryls or heteroatoms as bridging components,
Z in Formula (29) preferably stands for a radical of Formula (30)

30



S(haol l ow) glgssapbgies. inorganic fillers or organic and iP@*@?ﬂhﬁmbM
scattering prgnents. The pol ycarbonate conpositions according to the

invention may be processed on conventiondlf-machi nes, for exanple on
extruders or injection noulding nachines, to formany desired shaped
bodi es, shaped parts, sheets or plates _or bottles in the conventional
way. 10The pol yddPhonate conpositions BBtainable in this way, with

i nproved opti cal } Rg to the present invention, my

be used to produce oS, sheets and | am nates thereof;

for exanple for card s \dhd t ubes) a@d) shaped bodi es
(bottles), in particufar those for in the transparent field,
particularly in thB10ield of optical Ebplications such as for exanple

pl ates, web plates, glazing, scattering and cover 15 disks, lanp
coverings,.gl stic cover disks, lightguide elenents or optical data
storage, for™ l e audi 0-CD, CD-R(W, DVD, DVD-R(W, mnidiscs in
their various read-only or wite-once and optionally rewitable

enbodi ment's, as RRed RIS i ba;déﬁdj(]@fbﬁé alRBérskdrRl fir PP, &5 atllys € ,LOf; alkoxy,
the production of articles for the electrical/el ectronics and IT
sectors. Anot hehalogepsuah as| Gl efBriarefopfespeiveby grtienplinsibstiataghas]-tor ersdkyl,
according to the i i iV terin hS¢S. ghd ot her

di spl aySnappI i ca f%fgr\ségﬂ{)lt?? riLIa ég&'bdd] ?E(Xﬁ%gggﬁ%?agg{é rg%gﬂjll%??rh% Ao fiykand
sector, for exanmprepgitealadg prtb@bly for Elosrandthgisandscatteri ng di scs or

| i ghtgui de el enents, collimators, |enses, LED applications, polyner
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cont ai ners. e pfesenit applicati ore
ext r udat es band| isdpagedidond iEstod? 1 2sdyajpatk ypidenesorrxgteerof t he pol yners
according to the invention. - 26 - Exanples Raw materials used: PC 1

is a polycarbonate h d_.on,Bi sphenol an osgene with mel t..

vol tme ] oM PAEBIS DD OISR A PODEBEPBE U F  EBESOlng, o the
pol ycar bonatenhasethron B SRAeRBle Andddqimendensici) ahMbBxRiipHenyll  bis-
ens/ 10 mn (260C 2.16 kg). PC 3 is a pol ycarbonate based on

Bi spheidol Ahhiexyphoweakkangs; hisgydmvrpbényl ey laptiginest Ginthydregoicnylesulfides,

i an R R SEETT R B BRI b R0 AR s
bis-(hydroxyphenyl)-sulfoxides,  o,a'-bis-(hydroxyphenyl)-diisopropylbenzoles,  and
alkylated, ring-alkylated and ring-halogenated compounds thereof.

20 Preferred diphenols are 4,4'-dihydroxydiphenyl, 2,2-bis-(4-hydroxyphenyl)-1-phenyl-
propane, 1,1-bis-(4-hydroxyphenyl)-phenyl-ethane, 2,2-bis-(4-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]benzole  (bisphenol M), 2,2-bis-(3-methyl-4-
hydroxyphenyl)-propane,  bis-(3,5-dimethyl-4-hydroxyphenyl)-methane,  2,2-bis-(3,5-

25 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-
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15Char acteri sation of the noul di ng conpes$$ti ons according to the

i nvention (test nethods): Col our neasurenent: Determ nation of

yel | owness i ndex Yl on shaped bodi es by neasurenent on standard test
bodi es (4 ruyrtoxiyphenyhekprogiyHepenzolASTM E313.1,1-bis-(4beyteyplatyl )oh3 Sftritrtehyl-
transm ssi on ,on shaped bodi es by neasurenent on standard test

20bodi es (fy ?’Wlng'k) according to ASTM E313. The determ nati on of

the nelt volunme flowrate (MVR) is carried out at 300C and with a 1.2

kg load, or at 260C wth a 2.16 kg | oad_usi n%ya melt index test '
devi ce accdetigiprtyo prefeyrad Fhiphengly a1 £, Hbsd4 dndrmphowd)-wopaes (BPA). 4.4'-

Lo, DSR2 LRSS GO LRS-

i ndex at amyilneypieset)-)38,6adawthyirycRipemat(WVEC). Resul ts:  Conparison 1

PC 1 PC 2 PC 3 PC 4 TPP content
These and other suitable diphenols are described for example in US-A patent
specifications 2 999 835, 3 148 172, 2 991 273, 3 271 367, 4 982 014 and 2 999 846, in

10 laid-open German patent specifications 1 570 703, 2 063 050, 2 036 052, 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, pp. 28(T;
pp.102ff", and in “D.G. Legrand, J.T. Bendler, Handbook of Polycarbonate Science and
Technology, Marcel Dekker New York 2000, pp. 72ff.".

15 In the case of homopolycarbonates only one diphenol is used; in the case of
copolycarbonates two or more diphenols are used. The diphenols used, as well as any
other chemicals and auxiliary substances added to the synthesis, may be contaminated
with the impurities originating from their synthesis, handling and storage. It is therefore

desirable to work with raw materials which are as pure as possible.

20 The polycarbonate synthesis is carried out continuously. The reaction in the phase
interface (LPC method) may be carried out in pumped reactors, tube reactors or agitated
tank cascades or combinations thereof, use of the aforementioned mixing members
ensuring that aqueous and organic phases as far as possible do not demix until the
synthesis mixture has reacted, i.e. no longer contains any saponifiable chlorine or

25 phosgene or chloroformates.

The amount of chain stoppers to be used in the form of monophenols such as phenol, tert.-
butylphenol or cumylphenol is from 0.5 mol.% to 10.0 mol.%, preferably 1.0 mol.% to
8.0 mol.%, particularly preferably 2.0 mol-% to 6.0 mol-%, expressed in terms of moles of
30 diphenols respectively used. The addition of chain stoppers may take place before, during
or after the phosgenation, preferably as a solution in a solvent mixture of methylene

chloride and chlorobenzene (8-15 wt.% strength).
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The catalysts used in phase interface synthesis are tert. amines, in particular triethylamine,
tributylamine,  trioctylamine, = N-ethylpiperidine, = N-methylpiperidine, = N-i/n-
propylpiperidine, particularly preferably triethylamine and N-ethylpiperidine. The
catalysts may be added to the synthesis individually, in a mixture or beside and following
one another, and optionally before the phosgenation, although dosing after the phosgene
introduction is preferable. The dosing of the catalyst or the catalysts may be carried out in
substance, in an inert solvent, preferably that of the polycarbonate synthesis, or also as an
aqueous solution, and then in the case of tert. amines as their ammonium salts with acids,
preferably mineral acids, in particular hydrochloric acid. When using a plurality of
catalysts or dosing fractions of the total amount of catalysts, different dosing methods may
naturally also be carried out at different positions or at different times. The total amount of
catalysts used lies between 0.001 and 10.000 mol % expressed in terms of moles of
bisphenols used, preferably 0.01 and 8.00 mol %, particularly preferably 0.05 and
5.00 mol %.

The organic phase is washed repeatedly with deionised or distilled water. The separation
of the organic phase, possibly dispersed with parts of the aqueous phase, after the
individual washing steps is carried out by means of settling tanks, agitated tanks, or
combinations of these measures, in which case the washing water may optionaily be added

between the washing steps by using active or passive mixing members.

The isolation of the polymer from the solution may be carried out by evaporating the

solvent by means of temperature, a vacuum or a heated carrier gas.

The residues of the solvent may be removed from the highly concentrated polymer melts
obtained in this way either directly from the melt by evaporation extruders, thin-layer
evaporators, falling film evaporators, extrudate evaporators or by friction compacting,
optionally with the addition of an entrainer such as nitrogen or carbon dioxide, or by using
vacuum, and alternatively by subsequent crystallisation and heating out the residue of the

solvent in the solid phase.

Reaction in the melt (melt polycondensation method, MPC method) may be discontinued
after the transesterification method, or configured continuously. After the dihydroxyaryl

compounds and diaryl carbonates are provided as a melt, optionally with further
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compounds, the reaction is started in the presence of a suitable catalyst. The yield, or the
molecular weight, is increased with rising temperatures and falling pressures in suitable
apparatus and devices by discharging the cleaved monohydroxyaryl compound until the
desired final state is reached. Terminal groups are imposed in terms of type and
concentration through the selection of the mixing ratio of dihydroxyaryl compound to
diaryl carbonate, the loss rate of diaryl carbonate, dictated by the choice of procedure or
plant for producing the polycarbonate, through the wvapour and optionally added

compounds, for example a high boiling point monohydroxyaryl compound.

The continuous method for producing polycarbonates is f)referably characterised in that
one or more dihydroxyaryl compounds with the diaryl carbonate, and optionally other
added reactants, by using catalysts, are melted and after precondensation without
separating the monohydroxyaryl compound being formed, in several subsequent reaction-
evaporator stages with stepwise increasing temperatures and stepwise falling pressures, the

molecular weight is reduced to the desired level.

The devices, apparatus and reactors suitable for the individual reaction-evaporator stages
are, according to the procedure, heat exchangers, expansion apparatus, precipitators,
columns, evaporators, agitated vessels and reactors or other commercially available
apparatus, which provide the required residence time at selected temperatures and
pressures. The selected devices must permit the required heat input and be designed so that

they can accommodate the continuously increasing melt viscosities.

All the devices are connected to one another through pumps, pipelines and valves. The
pipelines between all the instruments should of course be kept as short as possible, and the
curvatures of the lines should be kept as small as possible, in order to avoid unnecessarily
extended residence times. The outer, i.e. technical constraints and requirements for

assemblies of chemical plants are in this case to be taken into account.

In order to carry out the method according to a preferred continuous procedure, either the
reaction partners may be melted together or the solid dihydroxyaryl compound is
dissolved in the diarylcarbonate melt or the solid diarylcarbonate is dissolved in the melt
of the dihydroxyaryl compound, or the two raw materials are combined as a melt,
preferably directly from production. The residence time of the separate melts of the raw

materials, in particular that of the dihydroxyaryl compound, are set as short as possible.
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The melt mixture, on the other hand, may reside longer at correspondingly lower
temperatures without quality losses, owing to the melting point of the raw material

mixture being reduced in comparison with the individual raw materials.

The catalyst, preferably phenol, is subsequently dissolved and added, and the melt is
5 heated to the reaction temperature. For the technically important process for producing
polycarbonate from 2,2-bis-(4-hydroxyphenyl)-propane and diphenyl carbonate, this is
from 180 to 220°C, preferably 190 to 210°C, more particuiarly preferably 190°C. With
residence times of from 15 to 90 min, preferably 30 to 60 min, reaction equilibrium is
established without removing the hydroxyaryl compound being formed. The reaction may
10 be carried out at atmospheric pressure, but for technical reasons also at a positive pressure.,

The preferred pressure in technical plants is from 2 to 15 bar absolute.

The melt mixture is expanded in a first vacuum chamber, the pressure of which is set at
from 100 to 400 mbar, preferably 150 to 300 mbar, and then directly afterwards heated in
a suitable device at the same pressure back to the inlet temperature. In the expansion
15 process, the resulting hydroxyaryl compound is evaporated with monomers which are still
present. After a residence time of from 5 to 30 min in a bottom product receiver,
optionally with pumping, at the same pressure and same temperature the reaction mixture
is expanded into a second vacuum chamber, the pressure of which is from 50 to 200 mbar,
preferably from 80 to 150 mbar, and directly thereafter heated in a suitable device at the
20 same pressure 10 a temperature of from 190 to 250°C, preferably from 210 to 240°C,
particularly preferably from 210 to 230°C. Here again, the resulting hydroxyaryl
compound is evaporated with monomers which are still present. After a residence time of
from 5 to 30 min in a bottom product receiver, optionally with pumping, at the same
pressure and same temperature the reaction mixture is expanded into a third vacuum
25 chamber, the pressure of which is from 30 to 150 mbar, preferably from 50 to 120 mbar,
and directly thereafter heated in a suitable device at the same pressure to a temperature of
from 220 to 280°C, preferably from 240 to 270°C, particularly preferably from 240 to
260°C. Here again, the resulting hydroxyaryl compound is evaporated with monomers
which are still present. After a residence time of from 5 to 20 min in a bottom product
30 receiver, optionally with pumping, at the same pressure and same temperature the reaction
mixture is expanded into a further vacuum chamber, the pressure of which is from 5 to 100
mbar, preferably from 15 to 100 mbar, particularly preferably from 20 to 80 mbar, and

directly thereafter heated in a suitable device at the same pressure to a temperature of from
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250 to 300°C, preferably from 260 to 290°C, particularly preferably from 260 to 280°C.
Here again, the resulting hydroxyaryl compound is evaporated with monomers which are

still present.

The number of these stages, here for example 4, may vary between 2 and 6. The
5 temperatures and pressures are to be adapted accordingly when changing the number of

stages, in order to obtain comparable results.

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

In a preferred embodiment, after a residence time of from 5 to 20 min in a bottom product
receiver, optionally with pumping, at the same pressure and same temperature as in the
last flash/evaporator stage, the oligocarbonate produced in this way is delivered into a disc
or basket reactor and condensed out further at from 250 to 310°C, preferably 250 to
15 290°C, particularly preferably 250 to 280°C, at pressures of from 1 to 15 mbar, preferably
from 2 to 10 mbar, with residence 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 final viscosity, or final molecular weight, by separating
20 the condensation product phenol in a further disc or basket reactor (high-viscosity reactor).
The temperatures for this are from 270 to 330°C, preferably 280 to 320°C, particularly
preferably 280 to 310°C, and the pressure is from 0.01 to 3.00 mbar, preferably 0.2 to
2.0 mbar, with residence times of from 60 to 180 min, preferably 75 to 150 min. The rel.
viscosities are adjusted to the level necessary for the intended application, and are from

25 1.18 to 1.40, preferably 1.18 to 1.36, particularly preferably 1.18 to 1.34.
The functions of the two basket reactors may also be combined in a single basket reactor.

The vapours from all the method stages are directly discharged, collected and processed.
The processing is generally carried out by distillation, in order to achieve high purities of
the products.

30
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In the method of the present invention, the above-described phosphorus III and
phosphorus V compounds, and opticonally other additives, are introduced into the melts by

side extruders in the extruder.

To this end, the compounds from the group which comprises Formulae (2), (4), and (6)
and mixtures thereof are added as a pure substance or as a master batch (max. 10 wt%) to
the polycarbonate before spinning (granulation) by means of a side unit (side extruder).
This master batch may optionally contain further additives such as UV stabilisers, mould

release agents or colouring additives.

Preferably, following the addition of the phosphorus compound(s), in a further step the
amount of phosphorus compounds contained with oxidation states +3 and +5 according to
Formulae (1) — (6) is determined, in which case the amount of phosphorus compounds
contained with oxidation states +3 must be more than the amount of phosphorus
compounds contained with oxidation states +5. If the amount of phosphorus compounds
contained with oxidation states +3 is less than that of the phosphorus compounds with
oxidation states --5, additional phosphorus compounds with oxidation states +3 will be

added to the polycarbonate melt in a further step.

The introduction of additives serves to extend the useful life of the polycarbonate
composition by stabilisers, which prevent breakdown of the composition constituents, to
colour the end product, to simplify processing (for example mould release agents, flow
assisters, antistatics) to adapt to the polymer properties to particular loads (impact strength

modifiers such as rubbers; flameproofing agents, colorants, glass fibres).

These additives may be introduced into the polymer melt individually or in any mixtures
or a plurality of different mixtures, and before isolation of the polymers or alternatively
after melting granules in a so-called compounding step. The additives, or mixtures thereof,
may be introduced into the polymer melt as a solid, i.e. as a powder, or as a melt. Another
type of dosing involves the use of master batches or mixtures of master batches of the

additives or additive mixtures.

Suitable conventional additives for polycarbonate composition are described, for example,

in "Additives for Plastics Handbook, John Murphy, Elsevier, Oxford 1999", in "Plastics
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Additives Handbook, Hans Zweifel, Hanser, Munich 2001" or in WO 99/55772, pp. 15-
25.

Colorants, such as organic dyes or pigments or inorganic pigments, IR absorbers may
furthermore be added individually, as a mixture or in combination with stabilisers,

(hollow) glass spheres, inorganic fillers or organic and inorganic scattering pigments.

The polycarbonate compositions according to the invention may be processed on
conventional machines, for example on extruders or injection moulding machines, to form
any desired shaped bodies, shaped parts, sheets or plates or bottles in the conventional

way.

The polycarbonate compositions obtainable in this way, with improved optical properties
according to the present invention, may be used to produce extrudates (plates, sheets and
laminates thereof; for example for card applications and tubes) and shaped bodies
(bottles), in particular those for use in the transparent field, particularly in the field of
optical applications such as for example plates, web plates, glazing, scattering and cover
disks, lamp coverings, plastic cover disks, lightguide elements or optical data storage, for
example audio-CD, CD-R(W), DVD, DVD-R(W), minidiscs in their various read-only or
write-once and optionally rewritable embodiments, as well as data media for near-field

optics. Also for the production of articles for the electrical/electronics and IT sectors.

Another large field of use of the polycarbonate compositions according to the invention
involves scattering discs and other display applications, but also optical applications in the
automotive sector, for example glazing, plastic coverings, scattering discs or lightguide
elements, collimators, lenses, LED applications, polymer lightguide fibres, diffusor sheets

for background lighting and lamp coverings for long-field lamps.

The polycarbonate compositions of the present invention may also be used to produce
compounds, blends such as for example wie PC/ABS, PCASA, PC/SAN, PC/PBT, PC/PET or
PC/PETG, and components which place particular requirements on optical and mechanical
properties, for example LED applications, collimators, light-emitting diodes, lamp
coverings, the automotive sector, for instance front headlights and glazing, the medical

field, for instance dialysers, connectors, taps, packaging such as bottles, containers.
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The present application also relates to the extrudates and shaped bodies or shaped parts

made of the polymers according to the invention.
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PC 3 is a polycarbonate based on Bisphenol A and phosgene with an MVR of 15.5 cm?®/
10 min (260°C/2.16 kg).

PC 4 is a polycarbonate based on Bisphenol A and phosgene with an MVR of 8.9 cm?/
10 10 min (260°C/2.16 kg).

TPP: Triphenylphosphine

Irgafos 168: Phosphite from the company BASF/Ciba (tris-(2,4-di-tert.-
butyl)phenyl-phosphite)

15 Characterisation of the moulding compositions according to the invention (test methods):

Colour measurement:

Determination of yellowness index YI on shaped bodies by measurement on standard test

bodies (4 mm thick) according to ASTM E313.

Determination of the transmission on shaped bodies by measurement on standard test

20 bodies (4 mm thick) according to ASTM E313.

The determination of the melt volume flow rate (MVR) is carried out at 300°C and with a
1.2 kg load, or at 260°C with a 2.16 kg load using a melt index test device according to
[SO 1133,

The determination of the [-MVR is carried out similarly as described above (ISO 1133),

25 but only after a continuous thermal load for 20 minutes.
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Tab. 1 shows the inventive effect of the improved optical properties, especially the

increased transmission and the reduced yellowness index at an increased processing

femperature.
Comparison

Results: 1 PC1 PC2 PC3 PC4
TPP content pPpm - 168 321 310 192
TPPO content ppm - 32 26 55 23
MVR 260°C (2.16 kg) ml/10min 13.2 14.5 15.7 15.5 8.9
IMVR20" 260°C (2.16
kg) ml/10min 13.3 13.9 15.0 15.0 8.8

Delta MVR / IMVR20’ 0.1 -0.6 -0.7 -0.5 <0.1
opt.Data 280°C/80°C
Transmission % 89.97 90.02 89.96 90.0 90.0
Y.1 1.19 0.91 1 0.9 0.9
opt.Data 300°C/80°C '
Transmission % 90 89.99 89.99 920 -
Y.L 1.17 0.96 0.44 0.9 -
opt.Data 320°C/80°C
Transmission % 89.98 90.03 89.96 89.9 -
Y.L 1.28 0.98 1.02 1.0 -
opt.Data 320°C/80°C 5-
times residence time
Transmission % 89.94 90.01 89.92 89.9 -
Y.L 1.37 1.1 1.05 1.1 -
opt.Data 340°C/80°C
Transmission % 89.84 89.93 89.79 89.8 -
Y.L 1.72 1.25 1.18 1.1 -
opt.Data 340°C/80°C 5-
times residence time
Transmission % 89.83 39.89 89.7 89.7 -
Y.L 1.69 1.48 1.53 1.3 -

As revealed clearly by Table 1, the composition according to the invention has a much

better thermal stability relative to unsubstituted polycarbonate compositions. The Y.L
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drops significantly, whereas the transmission and melt flow behaviour remain virtually
unchanged, this effect being particularly pronounced with high processing temperatures

and long residence times.

The tests in Table 2 showed that direct incorporation of the phosphorus compounds
5 according to the invention is essential when producing the polycarbonates (PC 5 and PC
6), whereas the absence of the pair of phosphorus compounds with oxidation states +3 and

+5 in the polycarbonate composition leads to a much higher Y.I. and a lower transmission.

PC 5, according to the invention, is a BPA polycarbonate with an MVR of 10.0 cm?¥
10 min (1.2 kg, 300°C according to ISO 1133)

10 PC 6, according to the invention, is a BPA polycarbonate with an MVR of 13.2 cm?/
10 min (1.2 kg, 300°C according to ISO 1133)

The comparative example PC 7 is a BPA polycarbonate with an MVR of 13.0 cm?®/10 min
(1.2 kg, 300°C according to ISO 1133)

15
Tab. 2
PC 5 according | PC6 according | PC7
to the invention | to the invention | comparison 2
TPP content ppm 191
TPPO content ppm 27
Irgafos 168 content ppm 129
Irgafos 168 oxide ppm 6
content
Transmission (@ 4mm % 89.74 89.79 89.36
YI -- 1.24 1.36 1.75

It can be seen that the polycarbonate compositions PC 5 and PC 6 according to the

invention have a much higher transmission together with a reduced yellowness index.
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The tests in Table 3 showed that direct incorporation of the phosphorus compounds

according to the invention is essential when producing the polycarbonates (PC 5), whereas

subsequent compounding of the phosphine/phosphine oxide mixture leads to compositions

with a much higher Y.I. and a lower transmission.

PC 8, according to the invention, is a BPA polycarbonate with an MVR of 12.5 cm?¥/
10 min (1.2 kg, 300°C according to ISO 1133)

The comparative example PC 9 is a BPA polycarbonate with an MVR of 12.5 ¢cm®/10 min
(1.2 kg, 300°C according to ISO 1133), in which 250 ppm of TPP were incorporated in a

compounding step.

Tab. 3
Results PC 8 according | PC9

to the invention comparison 3
TPP content ppm 190 41
TPPO content ppm 27 84
Transmission @ 4mm % 89.81 89.05
YI -- 1.29 1.48

It can be seen that the polycarbonate composition PC 8 according to the invention has a

much higher transmission together with a reduced yellowness index, compared with the

subsequently compounded PC 9.
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10 X = a single chemical bond or an oxygen atom, and
R1 and R2 independently of one another and among one another a phenyl radical or a
substituted phenyl radical, the phosphorus compound having the oxidation state +5 in a

pair respectively corresponding to the oxidised form of the phosphorus compound having
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the oxidation state +3 and the amount of more highly oxidised compound contained being

less than that of the compound with the lower oxidation number.

2. Composition according to Claim 1, characterised in that the compound pair of the

5 phosphorus compounds is selected from the compounds according to Formulae (7) to (28)
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2011/ 038841PCT/ EP2010/ 005724 - 30 - Patent Clains 1. Conposi tion,
containing a polycarbonate or copolgcarbonate whi ch conpri ses

bi sphenol - A and at | east off a phosphorus conpound havi ng the
oxi dation nunber 5+3 and a phusp Dr us conpound haV|ng t he OX|dat|on

nunber +5 according to one of ae 6) , R1,
, PC X XX X 11
0

O/‘,/
ol
i ,./‘
o
R4 /J:i:j/
R5 R4
{14)
R7
R7
RY R8s R7 R8 /Q/
0 0
\©: _PZ_ RS |
0" o O’P“o RS
RS
R8
R7
R7

(15)

sgollene

(17)

(16)



R1IR1L with = i,Agl e chem cal bond or an oxygen atom a
R2 indepené@étzpv%3$d4gne anot her and armn%ﬁone anot her a pheﬁg’f@h(ﬁ&%mu

radi cal or a substituted phenyl radical,3the phosphorus conpound
having the oxidation state +5 in a pair respectively corresponding to
t he oxidised formof the phosphorus conpound having WO

2011/ 038841PCT/ EP2910/ 005724 -31 - the ggi dation state +3 and the
anount of nore highly oxidi sed conpound|contai ned being | ess than
that of the corpoiRg with the | ower oxidatiion nunber. 2. Conposition
according to C t the conpound pair of the

5phosphor us £ S é selected fro he.conpounds according to
For mul ae (f? ,’R1, R1 00 1R& P(RIRP, 0 00 0 11 R3R3 1,01 R
R3' CR33R3 0.0 0 o

.

(23) (24)



RLR1 (7)(8)\»(18)26%% gdfpR6  RAR5 0" 0 0 A) "1 00 1,0 O O RSpcyppaoffhosrzs

2011/ 038841PCT/

10

15

P2010/ 005724 -34 -

-34 -
0 S C
O 'FI':’O 0.0
e Uiy o
o’ﬁ‘o P
O] ° ) o

O—T:O

e
g

(27) i

(28)
where R1 and R3 independently of one another stand for a phenyl radical or a substituted
phenyl radical, and
where R4, R5, R6, R7 and R8 stand for H, branched C; — Cg alky!l or cumyl, preferably

tert-butyl or cumyl.

3. Composition according to Claim 1 or 2, characterised in that the amount of
phosphorus compounds with the oxidation state +3 contained in the compound pair in the

composition is from 5 to 1500 ppm.

4, Composition according to Claim 1 or 2, characterised in that the amount of
phosphorus compounds with the oxidation state +3 contained in the compound pair in the

composition 1s preferably from 100 to 325 ppm,
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a phenyl radical or a substituted phenyl radical, and 5where

R6, R7 and R8 stand for H branched C =3&8 al kyl or cumyl,

preferably tert-butyl or cunyl. 3. Conposition according to Caim
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7. Conmposition according to one of the preceding clainms, characterised
in that the 10 conpound pair contains from2%to 49 % preferably 2%
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t he group nsisting of UV stabilisers, nmould rel ease agents and

15 8. Composition according to Claim 1 or 2, characterised in that the ratio of secondary

to primary antioxidants lies between 6:1 and 1:6.

9. Composition according to Claim 1 or 2, characterised in that it contains at least one
additive selected from the group consisting of UV stabilisers, mould release agents and

20 colorants.

10.  Composition according to Claim 9, characterised in that the UV absorber is
selected from the group consisting of benzotriazole, triazine, cyanacrylate or malonic
ester,

25
11.  Compositicn according to Claim 1 or 2, characterised in that the polycarbonate has
a molecular weight M,, of from 10,000 to 200,000, preferably from 15,000 to 100,000 and
particularly preferably 17,000 — 70,000 g/mol.

30 12, Method for producing a composition according to Claim 1, comprising the steps
of:

a) producing a polycarbonate composition from a base resin obtained in a continuous

method according to the phase interface method or melt method, and introducing a
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i nside the production unit, optionally with the exclusion of air. 5

13. ConposilBi on Guuemsdiongaccord@igatonClaimr] 2r Rofor wse in vhet prwdpetaoiuct blends and
of bl ends and conpounds. 14. Method according to Claim12,

char act er i §8H‘pPH%hat it furthernore conprises the 10fol | owi ng steps:

b) determ ning the anobunt of phosphorus conpounds having the

oxi dation states +3 and +5 contained according to Fornulae (1) - (6),

c) optionallfy addethed aerdrding tialClapnmoshrbatastetioshuihdsit Haphargoreheomprises the
oXi datf'd)n ﬁg&%@& }Spol ycarbonate nelt. 15. Extrudates and shaped

bodi es contai ni'n c8rr'posi tions according to Caim 1.

b) determining the amount of phosphorus compounds having the oxidation states +3 and

+5 contained according to Formulae (1) — (6),

c) optionally adding additional phosphorus compounds having the oxidation +3 to the

15 polycarbonate melt.

15.  Extrudates and shaped bodies containing compositions according to Claim 1.



