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Melt polycarbonates which contain conventional additives and which differ from polycarbonates
prepared with phosgene in solution in respect of the OH end group content and in respect of the

defect structures in the polycarbonate polymer chain are described, for example, in US-2005-
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30 process.

The known prior art accordingly gives no indication of how the hydrolytic stability, the melt
flowability in the case of processing by injection moulding and, at the same time, the optical

properties of UV-protected melt polycarbonates are to be improved.
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25 The invention accordingly provides a polycarbonate composition comprising a melt polycarbonate,
prepared from carbonic acid diaryl ester and bisphenols in the melt, which, as well as containing
the mentioned UV absorbers, additionally comprises phosphines and opticnally alkyl phosphates

and/or aliphatic carboxylic acid esters.
Phosphines A) that are used according to the invention are compounds of the general formula (I):
Ar1\P A,

|
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Phosphines A) that are used according to the ipvention are conpounds
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in which R is an unsubstituted or substituted C4-C\4-aryl radical and n and m each independently of
the other is an integer from 1 to 7 and wherein the hydrogen atoms of radicals (Ia) to (Ic) can also

be replaced by substituents, and wherein

R' can also be 4-phenyl-phenyl or c-naphthyl when both Ar radicals in formula (I) are likewise 4-
phenyl-phenyl or a-naphthyl. The 4-phenyl-phenyl and o-naphthyl radicals can also carry

substituents.
Preferred radicals Ar in (I) are phenyl, 4-phenyl-phenyl and naphthyl.

Suitable substituents of the aryl radicals Ar in (I) are F, CH;, Cl, Br, I, OCH,;, CN, OH,
alkylcarboxy, phenyl, cycloalkyl, alkyl.

Suitable substituents for the hydrogen atoms of radicals (Ja) to (Ic) are F, CHs, alkyl, cycloalkyl,
Cl, aryl.

Preferred numbers "n" and "m" are 1, 2, 3 or 4.

Aryl in each case independently represents an aromatic radical having from 4 to 24 skeleton
carbon atoms, in which none, one, two or three skeleton carbon atoms per ring (aromatic ring of
carbon atoms), but at least one skeleton carbon atom in the molecule as a whole, can be substituted
by heteroatoms selected from the group nitrogen, sulfur and oxygen. Preferably, however, aryl
denotes a carbocyclic aromatic radical having from 6 to 24 skeleton carbon atoms. The same
applies to the aromatic moiety of an arylalkyl radical as well as to aryl constituents of more

complex groups (e.g. aryl-carbonyl or aryl-sulfonyl radicals).

Examples of C¢-Cay-aryl are phenyl, o-, p-, m-tolyl, naphthyl, phenanthrenyl, anthracenyl or
fluorenyl; examples of heteroaromatic C,;-Cys-aryl in which none, one, two or three skeleton
carbon atoms per ring, but at least one skeleton carbon atom in the molecule as a whole, can be
substituted by heteroatoms selected from the group nitrogen, oxygen and sulfur are, for example,
pyridyl, pyridyl N-oxide, pyrimidyl, pyridazinyl, pyrazinyl, thienyl, furyl, pyrrolyl, pyrazolyl,
imidazolyl, thiazolyl, oxazolyl or isoxazolyl, indolizinyl, indolyl, benzo[b]thienyl, benzo[b]furyl,
indazolyl, quinolyl, isoquinolyl, naphthyridinyl, quinazolinyl, benzofuranyl or dibenzofuranyl.

Triarylphosphines which are suitable according fo the invention are, for example,
triphenylphosphine, tritolylphosphine,  tri-p-tert-butylphenylphosphine or their oxides.
Triphenylphosphine is preferably used as the triarylphosphine.

Examples of diarylphosphines which can be used according to the invention are 1,2-bis-(di-

pentafluorophenyl-phosphino)-ethane,
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napht hyri di nyl, qui nazolinyl, benzofuranyl or dibenzofuranyl.
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r
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2011/ 038843PCT/ EP2010/ 005726

10 [bis-(2-(diphenylphosphino)-ethyl)-phenylphosphine], bis-(diphenylphosphino)-methane, 2,4-bis-
(diphenylphosphino)-pentane, 1,3-bis-(diphenylphosphino)-propane,

1,2-bis-(diphenylphosphino)-propane,

CH, CH
~N o
AN
T 7
CaHs CeH,
Se—ch; C—-'mc--—CHQ——Pi
CgHg W H CH
[4,5-O-isopropylidene-2,3-dihydroxy-1,4-bis-(diphenylphosphino)-butane], tri-(4-diphenyl)-
15 phosphine and

tris-(cz-naphthyl}-phosphine.



- 6-" bi s- (di phenyl - phosphi no) - acet yl ene,

1, 2- bi s- (diVWD@MRLPIFAZ phi no) - benzene, C5H5 CHrz - C6H5 CBHG PCT/EP2010/005726
[ 2, 2" - bis-(di phenyl phosphino)- 1,1'-binapht hyl ],

52, 3- bi s- (di phenyl phosphi no) - but ane,

1, 4- bi s- ( diTRB ey Hogsnits 62) belPddpar@ according to the following literature references:
1, 2- bi s- (di phenyl phosphi no) - et hane,
[ P -CH2- CH2- P -CHT-
842 L % lé'GﬁgHa' RPN ERIOSBA! N9) o5 90179 st Hartnazn e of . Zetisehn Anorg. Ch.

287(1956) 261, 264.

It is also possible to use mixtures of different phosphines. The phosphines that are used are
5 employed in amounts of from 10 to 2000 mg/kg, preferably from 50 to 800 mg/kg, particularly
preferably from 100 to 500 mg/kg, based on the total weight of the composition.

As well as containing the phosphines that are used, the moulding compositions according to the

invention can also contain the corresponding phosphine oxides.

In principle, any desired organic UV absorbers B) can be used according to the invention.
10 Preference is given to UV absorbers selected from the group consisting of the triazines,

benzotriazoles, benzophenones, cyanoacrylates and malonic esters.

Examples of suitable UV absorbers are:

a) Benzotriazole derivatives according to formula (XI):

H—0 R°
N (X1)
N
X
15 In formula (II), R® and X are identical or different and denote H or alkyl or alkylaryl.

Preference is given to Tinuvin® 329, wherein X = 1,1,3,3-tetramethylbutyl and R°® = H, Tinuvin®
350, wherein X = tert-butyl and R® = 2-butyl, and Tinuvin® 234, wherein X and R° = 1,1-
dimethyl-l-phenyl.

b) Dimeric benzotriazole derivatives according to formula (XI):



C6HN 10[ bi s- (2- (di phenyl phosphi no) - et hyl ) - phenyl phosphi nel,

~bi s- (di phe®yP aHAIPEMOo) - net hane, 2, 4-bi s- " PCT/EP2010/005726
(di phenyl phosphi no) - pent ane, 1, 3-bi s- (di-#henyl phosphi no) - pr opane,

1, 2- bi s- (di phenyl phosphi no) - propane, CH3CH N,,. CV N CH5 C -CH2

C6H5V [ 4, 5- 0- |s r opyl
dene- 2, 3-di hy Rd- bi s- (dlphéﬂy ospfpi no) - butane] tri-(4-dipheny
1) - 15phosphi e and tris-(cz- naphthy pho phi ne.

2011/ 038843PCT. ﬁ)/ 005726

Ry R,

(XI0)

{(Ro)m

In formula (XII), Ry and R, are identical or different and denote H, halogen, C;-Cjg-alkyl, Cs-C)o-
cycloalkyl, C;-Cys-aralkyl, Cs-Cy4-aryl, -OR; or -(CO)-0-R;s, wherein Rs = H or C,-Cy-alkyl.

In formula (XII), R; and R, are likewise identical or different and denote I, C,-C,-alkyl, Cs-Cg-
5 cycloalkyl, benzyl or C¢-C)4-aryl.

In formula (XII), m denotes 1, 2 or 3 and ndenotes 1, 2, 3 or 4.

Preference is given to Tinuvin® 360, wherein R; = R; = Ry = H; n = 4; R; = 1,1,3,3-tetramethyl-
buty,m=1.

bl) Dimeric benzotriazole derivatives according to formula (XIII):

(R)aq (Ry)a
| 7

N N

| N N7

N—N N—N

(XTIT)
HO (bridge) OH
Rp)m R

10

wherein the bridge denotes

0]
i i
—(CHR®), —C—0— (¥-0)—C—(CHRY;—



- 7 - The di aryl phosphi nes can be prepared according to the follow ng
cliterature WeRMNAREE: |ssleib et al., Chem Ber., 92(1959)FPCBEFH10/005726
3179 and Hartmann et al., Zeitschr. Anor¢- Ch. 287(1956) 261, 264.

It is also possible to use m xtures of different phosphines. The

ph ?E phi nesff{,r[a% Flaarn]g n%ﬂhﬁﬁ@aﬁ@ﬁib@}&ﬁﬂfofﬂmlﬁmm%rﬁi vlﬁlferefir[ o) ]gﬁlah(h%tl&gbr f?:@ﬁh(b to 3,
nmg/ kg, preferabl rom50 t 00 , particularly prefer y from
100" To 500 o R dieth I8 o Dnd 1t okl i Bt {eHarLdaHos: (k. onGHCH, -
wel | as comimi, BhdR, iR, BARIRNL OB slh (@ femiseaen .t he moul ding
conpositions according to the invention can al so contain the

correspondi ng phosphi ne oxi des. In principle, any desired organic
UV absor bemPgefBnangibe 1o Tachva@eodivhgeih ®, HIE 0 Ayemt+ en-buf) R efleReReRached

is giyen to apsorbers sel ecte romthe group consisting of the
triaz'nes,1%&%58B?P§¥5Pé§?“ﬁéﬁ%%gﬁ%ﬁBﬁ%??=é§§ﬁgéﬁ?§ﬂ%fé§H§ﬁaqﬁéronic
esters. Exanples of suitable UV absorbers are: a) Benzotriazole
derivatives,according.to fornul Xl ) A15In formula (I1), R and X
are identiCh nﬁnedie’fl%&y%srﬁccoéﬁag g)ef%ﬁ‘}ela B al kyl or alkylaryl.
Preference is given to Tinuvin(r) 329, wherein X =
1,1,3,3-tetramet hyl butyl anglyBY = H, Tinuvin(r) 350, wherein X =
tert-butyl and R = 2-butyl,jand Tinuvin(r) 234, wherein X and R =
1,1- dinethyl-I-phenyl.

OH

R, NN R,
| (XIV)

wherein R, Ry, Ra, R, are identical or different and are H, alkyl, CN or halogen, and X is alkyl.

Preference is given to Tinuvin® 1577, wherein R; = R; = R; = Ry = H; X = hexyl and Cyasorb®
10 UV-1 164, wherein R; = R; = Ry = R, = methyl; X = octyl.

d) Triazine derivatives of the following formula (XIVa):

“’\A?U\Ri

CH
(XIVa)

Rs R,

wherein R, denotes C;-alkyl to Cys-alkyl, R, denotes H or C,-alkyl to Cs-alkyl and n is from 0
to 20.



b) 'Di neric benzotriazole derivatives according to fornula (XI1): WO
-+2011/ 03884 3¥0 pOT/0E833H 10/ 005726 -8- O In formula (XI1), YI/ERILIERI5726
are identical or different and denote H;lfal ogen, CI-Cmal kyl,

C5- C10- cycl oal kyl, C7-Cl13-aral kyl, C6-Cl4-aryl, -OR5 or -(CO0)-0-R5,
wher ei N R5 eFDhhedic tidzinediatilayibves of formulal®@Vhormula (XI1), R3 and 1(4 are

| i kew se identical or different and denote II, Cl-C4-alkyl, C5-C6-
5cycloal l cyl, benzyl or C6-Cl4-aryl. In formula (XIl), mdenotes 1,2

or 3 and n denotes 1,2p3—0r 4. Prefegence is—gipen to Tinuvin(r) 360,
wherein RI = 1(3 = 1(4j=H n =4; RR =1 ,1 ,3/]3-tetranmethyl butyl; m

= 1. bl) Dmneric ben#o ,iazole derivatives a ing to formul a
(XI11): wherein the b ge denotes 1111 -(CH c- O-
(Yco)c-c-(cHR4) ¢ OH OH

— '
R, NTTNOOR, RONTTN R
N
R; R, R; Ry

wherein R;, Ry, R3, R4, Rs, R, Ry, Ry can be identical or different and denote H, alkyl, CN or
halogen, and X is alkylidene, preferably methylidene or -(CH,-CH,-0-),-C(=0)-, and n represents
5 from 1 to 10, preferably from 1 to 5, in particular from 1 to 3.

) Diaryl cyanoacrylates of formula (XVI):

(XVI)

wherein R, to Ry can be identical or different and denote H, alkyl, CN or halogen.

Preference is given to Uvinul® 3030, wherein R, to R,y = I.

10



V\D:2011/ 038843PCl VEP2010/ 005726 - 9 - Ri R2, In and n have the
meani ng gi VERA20130388d3 nula (X1 1), and wherein p is an integePCTEBHO05726

to 3, qgis an integer from1 to 10, Y isll€ 12-CH -, -(CH2)3-3
-(CH2)4-, -(CH2)5-, -(CH2)6- or CH(CH3)- CH2-, and R3 and R4 have the
meani ng gi \ggNalanic dstersmd famQXI(KVII): Preference is given to

Tinuvin(r) 840, wherein RL = H n =4; R2 =tert-butyl; m=1; R is
attached 5in the ortho-position relative to the OH group; R3 = R4 =
H p=2 Y=-(Cf)5-; g =1. c) Triagine derivatives according to
formula (XTV); O X wherein R, R 2,]|R3, R4 are identical or
different and areQN \?;n/%nd X is alkyl.
Preference is given ! erein R = R = R3 =4 =
H, X = hexyl ang Cyas -1 164, wherein(X2IN= R2 = R3 = R4 =
met hyl ; X = gty * 4z
- 10 - e) Dineric i vativesl of fornula (XV): wher ei n

R, R, R3, R4, R® R6, R7, Rg can be Rdentical or different and

denote H, al kyl, CN or halogen, and X is allcylidene, preferably

met hyl i dene or -(CH2-CH2-0-)n-C(=0)-, and n represents 5from 1 to 10,
preferably yheR R 8ols YL PBELIGN] RN rdofe@fhtd CRCRalk @K Yhrticular C,-C,-alkyl, and

cyanoacrylates of fornmula (XVI):
particularly preferably ethyl.

5 Particularly preferred UV stabilisers for the moulding compositions according to the invention are
compounds from the group of the benzotriazoles (a), from the group of the malonic esters {g) and

from the group of the cyanoacrylates (f).

The UV stabilisers are used in amounts of from 0.01 wt.% to 15 wt.%, based on the moulding
composition, preferably in amounts of from 0.05 wt.% to 1 wt.%, particularly preferably in

10 amounts of from 0.1 wt.% to 0.4 wt.%, based on the moulding composition.

The incorporation of such UV absorbers into the compositions according to the invention which
are to be used is carried out by conventional methods, for example by mixing the UV absorbers in
solid or liquid form directly with the melt of the moulding compositions in known mixing devices,
for example extruders or kneaders, optionally additionally in combination with static mixers.
15 Mixing can preferably also be carried out by predispersing the UV absorbers in a stream of
polymer melt, for example in interconnected mixing devices comprising, for example, a lateral
extruder in combination with a melt discharge device. Predispersion of the UV absorbers can, for
example, also be effected by the separate preparation of a masterbatch of up to 15 wt.% UV
absorber in a melt polycarbonate. Such a masterbatch can be added to the melt of the moulding

20 compositicns either directly or vie a mixing device.

The polycarbonate to be used according to the invention is prepared by the melt transesterification
reaction of suitable bisphenols and carbonic acid diaryl esters in the presence of a suitable catalyst.
The polycarbonate can also be prepared by the condensation of carbonate oligomers containing
hydroxy and/or carbonate end groups, and suitable carbonic acid diaryl esters and bisphenols. The
25 polycarbonate to be used according to the invention can also be prepared according to a two-stage

process by the preparation of carbonate oligomers in the above-mentioned melt transesterification



wherein 121 to Rew can be identical or different and denote H, alkyl, |
"CN or hal od¥Q 20103883 ence is given to UWinul (r) 3030, wher ePEI/RE201¢005726
R40= H. WD 2011/ 038843PCT1EP2010100572618) Malonic esters of fornula
(XVI1): wherein R denotes al kyl. Preferably, R represents

Cl - C6- al kylreactitn falr the sulsequeftlpoGéomleksation aitle pabbriatudlBohiyrs it @dley Ay divided
ethyl. 5Particul arl referred UV stahilisers for the noul di ng

conposi ti or?i’asﬁét:%?‘a{eﬂgen%’rwg”i T ea?Sémé&}%‘@&ﬁra%mW &% he group

of the benzotriazoles (a), fromthe group of the nalonic esters (Q)

and fromt roup..of the cyanoacyyl .at f). The WV stabiliser

are used | Hresanretnt el SR G BhEE st @) [ IR AR & fom
noul di ng cdfpasidoong/mplleferably in amunts of fromO0.05 w.%to 1

wt.% particularly preferably in 10anmounts of fromO0.1 w.%to 0.4

wt. % based on the noul ding conposition. The incorporation of such W
absorbers into the conpositions aggordi ng Ho t he invention which are

to be_used is carried out by conven?TYn4i tc'r’l’odg[v for exanpl e by

m xi ng the UV absorbers in solid or liquid form iPectIy with the

melt of the noul ding conpositions in known m xi ng devices, for

exanpl e extwhdfbe ¥ ioM o} aneratetitited@P bibetitalet Yrydthdichll, antiad dnl M Rave the corresponding
conbination with static¢c mxers. 15 Mxing can preferably al so be

carri ed out‘neﬂgﬂnﬁsrgéﬁﬁné’bg?éiﬁ‘f&mf%ﬂ@vl%ﬁ?& bers in a stream of pol yner
melt, for exanple in interconnected m xi ng devices conprising, for

exanpl e, a SufiE @rboakd dclddidryll ddtefQbdnaadtion K itk In@nfi® dre Hi-CL RAdi g8, -aryl esters,
devi ce. Predispersiop_%f‘(gf t orbers can, for exanple, also be
1 E‘és

e W ab _
ef fected byrafsiablydis lélﬁafflaoefw% Alkgl o anrhubsipiad pheng's. i dipgenph carbonate,
Wt . %19V absigh&aer calfdnste Hiﬁi(ii—4ﬂ@11t-1$§tﬁfph&ﬁﬁéa%on_§'é.%pﬁen?ﬁ&?%ﬁ&@ts%s??@feﬁ@d.
y or

added to the nelt of the noul ding 20conpositions either direct

via a m xi ng. device. ) . . . . .
Stuitable di-Cs- to di-Cjs-aryl esters also include asymmetrical diaryl esters, which contain two
different aryl substituents. Phenyleresyl carbonate and 4-tert-butylphenyl phenyl carbonate are

preferred.

Suitable diaryl esters also include mixtures of more than one di-C¢-Cis-aryl ester. Preferred
15 mixtures are mixtures of diphenyl carbonate, dicresyl carbonate and di-4-tert-butylphenyl

carbonate.

Based on 1 mol of diphenol, the carbonic acid diaryl esters can be used in amounts of from 1.00 to
1.30 mol, particularly preferably in amounts of from 1.02 to 1.20 mol and most preferably in

amounts of from 1.05to 1.15 mol.

20 Suitable dihydroxyaryl compounds in connection with the invention are those which correspond to

formula (V):

HO OH
R f) .
(V)
wherein

Ry is a substituted or unsubstituted phenyl, methyl, propyl, ethyl, butyl, Cl or Br, and ¢

25 represents 0, 1 or 2.



The pol ycarbonate to be used according to the invention is prepared

by the mel tVOREHA8EEri fication reaction of suitable bi spheRGT/EPHY005726
carbonic acid diaryl esters in the presedde of a suitable catalyst.

The pol ycarbonate can al so be prepared by the condensation of

car bonat e Ghreferoniedihydroxybanzend gothyundX yreaBHldiydogytoonrat, el,edihy@oogheszene and
and suitablﬁ%ﬁgﬁﬁo hc acid diaryl esters and bi sphenols. The

25pol ycar bdfa YBE“f¥ed according to the invention can al so be
prepared according to a two-stage process by the preparation of

car bonat e Gultgter@ihgdroxydiahe cahpaadymmrbheotsh Wi the ifvamiastehode vaadh @frespond
WO 2011/0388? ﬁﬁ'$F2010/0051/26 - 12 - reaction and the subsequent

pol yconden $aformBa YDt he carbonat e oligoners in solid finely divided
phase at elevated tenperature in vacua or while passing through hot
inert gases. Preferred carbonat goners a8 descri bed by fornula
(1'V), having nol ecul ar MEI% h [g/ ol ]. 5y-FoM

o | I 1" ay (I'V) wherein 'S an ‘unst tuted or substituted
aryl radical, and n and M have t correspon@i.ng neani ngs given in

t he description on p. 16 and 17.(R Sui t abl e carbonlc acid diaryl
esterg in connection with the inve tion are'di’-C6- (Q- Cl4-aryl
esters, preferably the diesters of phenol or of aIkyI gr

aryl - substit ut ed phenol s, i.e. diphenyl carbonate, 10dicresyl

car bonat e aldredi - 4-tert - butylphenyl carbonate. D phenyl carbonate is
nost preferred. Suitable di-C6- to di-Cl4-aryl esters also include
asymetric di I t nt f A

substltuen?é P%g%yF§%g§§%dm§?%onégguéﬁ Bﬂkﬁgﬁgigﬁﬁgﬁ%hen bBdenl
carbonate are preferred. Suitabl e diaryl esters also include

m xt ures ofRzfr @dﬁmﬁefélﬁ@fcﬁnﬂ @gotlpardarg aysbssigitesk or ymselfstiuped dphemyl wethylegropyl,
are m xtures of ﬂ% Vbl Ib&ﬁate di cresyl carbonate and
di-4-tert-butylp car nate. Based on 1 nol of diphenol, the
carbonic acid dlaryl esters can be used in anounts of from1.00 to

1. 30 1ol , parti éndepanigntiyroépesranbihyr representlintos 2of from 1.02 to 1.20 nol
and nost preferably in anmounts of from1.05 to 1.15 nol.

Preferred diphenols are 4,4'-dihydroxydiphenyl, 4,4-dihydroxydiphenyl sulfide, 1,1-bis(4-

hydroxphenyl)cyclohexane, 1,2-bis(4-hydroxyphenyl)benzene, 1,3-bis{(4-hydroxyphenyl)benzene,
1,4-bis(4-hydroxyphenyl)benzene,  bis(4-hydroxyphenyl)methane,  2,2-bis(4-hydroxyphenyl)-
propane, 2,4-bis(4-hydroxyphenyl)-2-methylbutane, 2,2-bis(3-methyl-4-hydroxy-phenyl)-propane,

15 2,2-bis(3-chloro-4-hydroxyphenylpropane, bis(3,5-dimethyl-4-hydroxy-phenyl)methane, 2,2-bis-
(3,5-dimethyl-4-hydroxyphenyl)propane, bis(3,5-dimethyl-4-hydroxyphenyl)sulfone, bis(4-
hydroxyphenyl)sulfone, 1,2-bis[2-(4-hydroxyphenyl}isopropyl]benzene, 1,3-bis[2-(4-hydroxy-
phenyl)isopropyl]benzene, 1,4-bis[2-(4-hydroxyphenyl}isopropyl]benzene, 1,1-bis(4-hydroxy-
phenyl)-1-phenylethane,  2,4-bis(4-hydroxyphenyl}-2-methylbutane,  2,2-bis-(3,5-dichloro-4-

20 hydroxyphenyl)-propane,  2,2-bis(3,5-dibromo-4-hydroxyphenyl)propane,  1,1-bis(4-hydroxy-
phenyl)-3,3,5-trimethylcyclohexane.

The diphenols that are most preferred are 1,1-bis(4-hydroxyphenyl)-1-phenylethane, 2,2-bis(4-

hydroxyphenyl)propane, 4,4'-dihydroxydiphenyl, 1,1-bis(4-hydroxyphenyl)-3,3,5-trimethylcyclo-

hexane,  2,2-bis(3,5-dibromo-4-hydroxyphenyl)propane  and  1,3-bis[2-(4-hydroxyphenyl)-
25 isopropyl]benzene.

Suitable diphenols also include mixtures of more than one diphenol; a copolycarbonate would

thereby be formed. The mixing partners that are most preferred are 1,3-bis[2-(4-hydroxy-



20Sui t abl e di hydroxyaryl conpounds in connection with the invention
-are those ﬁﬁ?@%”6%¥ &spond to fornula (V): wherein WD PCT/EP2010/005726
2011/ 038843PCT/ EP2010/ 005726 - 13 - Prefédfred di hydroxybenzene
conpounds are 1, 3-di hydroxybenzene, 1, 4-di hydroxybenzene and

1, 2- di hydr exsthydisapiopyl]bSuictg bl €, dbibitdwdooyghihayy)-3,8 6nqroetndsyclohexane,  2,2-bis(4-

eomnect 00 LD IS BAYSRL | o0 LAURISUALED 2 LoPANAA LA Ry
Cl2- cycl oalpkslyh)gepse. S, SO2 or a single bond,

In addition, a branching agent can be added, for example compounds containing three functional
5 phenolic OH groups. The non-Newtonian flow behaviour would be increased by the branching.
Suitable branching agents include phloroglucinol, 3,3-bis(3-methyl-4-hydroxyphenyl)-2-oxo-2,3-
dihydroindole,  4,6-dimethyl-2,4,6-tris(4-hydroxyphenyl)hept-2-ene,  4,6-dimethyl-2,4,6-tris(4-
hydroxyphenyl)-heptane, 1,3,5-tris-(4-hydroxyphenyl)benzene, 1,1,1-tris(4-hydroxyphenyl)ethane,
tris(4-hydroxyphenyl)phenylmethane, 2,2-bis[4,4-bis(4-hydroxyphenyl)cyclohexyl]propane, 2,4-
10 bis-(4-hydroxyphenylisopropyl)phenol, 2,6-bis(2-hydroxy-5"-methylbenzyl)-4-methylphenol, 2-(4-
hydroxyphenyl)-2-(2,4-dihydroxyphenyl)propane, hexakis(4-(4-hydroxyphenylisopropyl)phenyl)
orthoterephthalate, tetrakis(4-hydroxyphenyl)methane, tetrakis(4-(4-hydroxyphenylisopropyl)-
phenoxy)methane,  1,4-bis((4',4"-dihydroxytriphenyl}inethyl)benzene  and  isatinbiscresol,

pentaerythritol, 2,4-dihydroxybenzoic acid, trimesic acid, cyanuric acid.

15 Catalysts suitable for the preparation of the polycarbonates according to the invention are, for

example, those of the general formula (VII)

(VID)
wherein

Rq, Ry, Ry; and R,, independently of one another can denote identical or different C,- to Cs-
20 alkylenes, C¢- to Cig-aryls or Cs- to Cyg-cycloalkyls, and X can represent an anion, in which the
corresponding acid-base pair H + X~ = HX has a pKp of < 11.

Preferred catalysts are tetraphenylphosphonium fluoride, tetraphenylphosphonium tetraphenyl-
borate and tetraphenylphosphonium phenolate. Tetraphenylphosphonium phenolate is most
preferred. Preferred amounts of phosphonium salt catalysts are, for example, from 107 to 10 mol
25 per mol of diphenol, and the catalyst amounts that are most preferred are from 10™* to 10" mol per
mol of diphenol. It is also possible to use cocatalysts in addition to the phosphonium. salt(s), in

order to increase the rate of polymerisation.



R7,” R8 inde endent of one another are a substituted or

unsubsti t ut 3 methyl, propyl, et hé butyl, d or BYCT/EPA10/005726
10r, Slndependently of one another repredent 0, 1 or 2. Preferred

di phenol s are 4, 41-di hydroxydi phenyl, 4, 4'-di hydroxydi phenyl sulfi de,

1, 1- bi s(4- Sluyldpmqal)euayphl) day,cﬂoohmaﬂfe,salﬂs, @“—zbkafh( ﬁeth}ycﬁhdmgkph@ngdnhhemﬂerm;:h as

1,3-bis(4 hen zene, .1, 4-hjs(4- ph 1Bében
bis(4-hydro yp g%§ﬁ§:% gﬁﬂafﬁF%fgfﬁﬁ% g?% ferably hydroxide,
2, 4- bi s(4- Ia;kdmdxymmfjﬂydﬁldésmt &Wédﬂhﬁmr&dmm I1ydrox1de and sodium phenolate are most
2,2-bis(3-neth hydr ox hen - pr opane,

152 5. bl( s( §re(t: egr ghqlaqrig)lmt%gg prpt) %nd:ﬁ:aﬁqg example, in the range from 1 to 200 pg/kg,
bi S( 355-di ﬁomﬁfo%ﬁ p@ VA mtmbly%m%l B ®125 pg’ke, in each case based on
(3, 5-di net éfroxyphe pr opane,

bi s(3, 5-di rﬁ@tlﬁ%ﬁiﬂ ibydemasipiyhemmpoyrd gsed ieeachcase galculated as sodium,

hydr oxyphenyl ) sul fone, 1, 2-bi s[ 2-(4-hydr oxyphenypi sopropyl ] benzene,

1, 3-bi s[ 2-
1. 4- bi of 2- E[‘gfie %@‘?%gﬁi%ﬁgi"q r%géie]nggﬁztggngmperatures can be carried out stepwise in the

1, 1- bi s( 4- mnde depplie ny400°C- thérdwsil enb anech stage can be from 15 minutes to 5 hours, and the

2, 4-bi s(4- hydr ox

20hydr o§<y p ﬁ}éegy 3Sylg re%cq%%gegef a]g% ? %ﬁf@a&c’ B rrnrlz)n o ﬁﬁlg% Pfaay Bﬁe&ﬁ%w 6&6535?? grature
1, 1- BDs(4- ht}oda“aebsfronp;’me Bipdg toAn@h&r-ahd theptdagurefas ﬁhﬁ)oﬁmsragerrme dexphenol s

t hat are nost preferred are 1, 1-bi s(4- hydroxyphenyl) phenylethane

i i g: :E j r_{i}/‘%? ﬁ)x%lﬁeaﬁ ?t)egg’h an I?f Pﬁe’f?B{yHWdC%% drgrac erlsé?iq)y t1¥e gdeneral formula (IV)

hexane, 2, 2- bi s( 3, 5-di br ono- 4- hydroxyphenyl)propaneandl 3-bis

[ 2- (4- hydroxyphenyl) 25i sopropyl ] benzene.Q WO

2011/ 038843PCT/ EP2010/ 005726 - 1 O—M— o—ﬂiTOY
phenyflisopropyIThenzene,1,1-bis(4-hydroxyprenylma3,3,5-trinethylcycl
ohexane, 2, 2- bi s(4-

E))Cg:: gizf)hg%lﬁ%;ﬁ{ gl ggtgdr%e %racgetsh yd%£c§)txy19 IsPructQ al argrgje%tmg l?llni?s( 3M5 rt%lreggrggm Ar4_or a

multifunctional compound A, B, C and compound D, wherein Ar can be a compound that is

15 represented by formula (VIII) or (IX), preferably (IX)

~ @Q

(VIH)
wherein
zZ is C;- to Cs-alkylidene or Cs- to C;,-cycloalkylidene, S, SO, or a single bond,

Riz, Rig, Ris independently of one another are a substituted or unsubstituted C,—~C,s-alkyl
20 radical, preferably a substituted or unsubstituted phenyl, methyl, propyl, ethyl,
butyl, CI or Br, and

r,s,t independently of one another represent 0, 1 or 2,
n is a natural number,

wherein the multifunctional compound A is a compound of the formula



In addltlon branchlng agent can be added, for exanple conpounds
-'contalnlng‘yﬂﬁgﬂiﬁﬂﬁ%tlonal 5 phenolic CH groups. The non- /ER104${005726
fl ow behavi our woul d be increased by the ﬁranchlng. Sui tabl e
branchi ng agents include phl orogl uci nol,
3, 3- bi s(3- net hyl-4- hydr oxyphenyl) - 2- g;2,3- di hydr oi ndol e,
6-di met hyl-2, 4, 6-tris(4-hydroxyphenyl) hept - 2-ene,
, 6-di methyl-2,4,6-tris(4- hydroxypheamyQ) - hept ane,
3,5-tris-(4-hydroxypheny|)benzene,0 (A)
1, 1-tris(4-hydroxyphenyl) et hane, |
(
b

S(4- hydr oxyphenyl ) phenyl net hane, X

, i s[4, 4- bi s(4- hydr oxyphenyl ) cycl ohexyl ] propane, 2,4- 10

i s-(4-hydroxyphenyl i sopropyl ) phenol

2, 6- bi s( 2- whereixtite ﬁlﬁhmhgdabmwm)dEisrmdohmblpideﬁﬂie,forﬂmw-
hydroxyphenyl) 2- (2, 4-di hydr oxyphenyl ) pr opane,

hexaki s( 4- ( 4- hydroxyphenyl|sopropyl)8PenyI) ort hot er epht hal at e,
tetral ds(4- hydr oxyphenyenet hane;— —Ar—

t et raki s(4-(4- hydroxyphenyl i sopro - phenoxy) net hane,

1, 4-bis((4,4"-di hydroxytriphenyl) et Rypbenzene ﬁgg i sati nbi scresol,
pentaerythritol, 2,4-di hydroxybengoic acid, tri s}c acid, cyanuric
acid. 15Catal ysts suitable for thd preparation of the polycarbonates
according to the invention are, f & exanpl e, those of the general
formula (MI) 79 RR wherein R9, R10, R11 and R12

i ndependently of one another can denote identical or different C to
C1320al | cymres thOaultifmcBingl eomplosnddf is@3ompoun@ef dydbromlkyl s, and X-
can represent an anion, in which the correspondi ng aci d-base pair Er
r HX has a pKb of < 11.

4
4
1
1,
tr

2
bi

ri
2-
S-

—Ar-O—Ar—
=o  [=o
? ? Q)
5 X X

wherein compound D is a compound of the formula

—Ar-O—Ar—

O

D)

and the sum of multifunctional compounds A, B, C and D is =5 mg/kg,

wherein Y is H or a compound of formula (X)

10 (X)
wherein

the radicals R, which are identical or different, can be H, C;- to Cy-alkyl, CsH;s or C(CH;),CeHs,

and



Preferred catal ysts are tetraphenyl phosphoni um fl uori de,
-'tetraphenyﬂﬁﬂagﬁﬁ%ﬁwﬁn1tetraphenyl- borate and tetraphenyl pReEERIAM/ 05726
phenol at e. Tetraphenylphosphoniun1phenoré?e is nost preferred.

Preferred anounts of phosphoniumsalt catal ysts are, for exanple,
from10-2 two 10<8& bol, 12B5opkr nol of di phenol, and the catal yst

amounts that are nost preferred are from 104 to 10.6 nol per nol of
phosphoni urk?ehd) FoE oPRREELNE JHEEAIER PRl e b RhIBled 118

pol ynerisation. WD 2011/ 038843PCT/ EP2010/ 005726 - 15 - Such

cocat al yst She aolytrbonhigrusekanptiag tsht irscmfonahik bdve amehalslcavlar wdifda) defeemined
earth netals, such as dr oxi des, koxl des arvl .oxi.de

T hi um - odueeitE s DHERRHRAR: oPus SO s, atey 55 g Q00 o sqagp and
oxi de 5sal t snosf prefethblyrfronStEjd0de B,0000xi de and sodi um phenol at e are nost
preferred. The anobunts of cocatal yst can be, for exanple, in the

range from,l t 0.]1.0/ Spreferably from5 to 150 jig/ kg and nost
preferably ﬁ‘rlpﬁe(r}rl?r%@y%l%)s t‘gﬁéﬁﬁm&gw?mp% each case based on the mass of

di hydr oxydi aryl conpound used, in each case calcul ated as sodium The
pol ycar bonat es can be prepared stepw se, the tenperatures can be
carried out stepwi se in the range the dwell tinme in
each stage can be from 15 m nutes the pressures in

each stage can be from 1000 to O gar . N garTy preferably,

t he tenperature 10i ncreases from &re”/st ageyt 0—ar0t her and the

pressure falls fromone stage to the next. 3The melt pol ycarbonat es

that are preferably used are characterised by the general fornula

(rv) 0 Y+0 MO IIn OY
The multifunctional compound A is preferably the compound Al:

OFQ
CH, o (A1)
O
[
X
10 Compound B is preferably the compound B1:
CH, CH,
O
W Wi e G
CH, o CH, .
9
X

(CD)




(W wherein the square brackets denote n structural repeating
“units, MrepPetdM®4r or a nultifunctional compound A B, BCHEB2010/005726
conpound D, wherein Ar can be a conpound!8hat is 15represented by
formula (M11) or (IX), preferably (11X (VIT'l1) whereinis Cr to
C8-al | cyl i denemprun@bAll Bl @R CtyE|lestHeaydanihe eéven ShovsOZompowad I frgpreferably the
bond, Ro, R14 Rg@ ndependently of one another are a substituted or
unsubst i tutcg%l‘p?ff- f5- al kyl 20radical, preferably a substituted or
unsubstituted phenyl, nethyl, propyl, ethyl, butyl, d or Br, and r,
s, t independently of one another represent O, 1 or 2, nis a natural
nunber, wherein the muty f u@tli gral compound-A i €4 conpound of the
formula WO 2011/Q ¥ 16\ | |

N\ / (\:H N\ 7 ®n

3

The melt polycarbonates described above have been mentioned only by way of example.

5 Components A to D are present in the melt polycarbonate in total amounts of > 5 mg/kg.

Alkyl phosphates C) which are optionally used according to the invention are compounds of the

general formula (II):

R3O\Ic}?l),OR1
R m
wherein R; to R; can be H, identical or different linear, branched or cyclic alkyl radicals. C;-Cs-
10 Alkyl radicals are particularly preferred. C;-Cis-Alkyl represents, for example, methyl, ethyl, n-
propyl, isopropyl, n-butyl, sec-butyl, tert-butyl, n-pentyl, l-methylbutyl, 2-methylbutyl, 3-
methylbutyl, neopentyl, 1-ethylpropyl, cyclohexyl, cyclopentyl, n-hexyl, 1,1-dimethylpropyl, 1,2-
dimethylpropyl, 1l-methylpentyl, 2-methylpentyl, 3-methylpentyl, 4-methylpentyl, 1,1-
dimethylbutyl, 1,2-dimethylbutyl, 1,3-dimethylbutyl, 2,2-dimethylbutyl, 2,3-dimethylbutyl, 3,3-
15 dimethylbutyl, 1-ethylbutyl, 2-ethylbutyl, 1,1,2-trimethylpropyl, 1,2,2-trimethylpropyl, 1-ethyl-1-
methylpropyl or 1-ethyl-2-methylpropyl, n-heptyl and n-octyl, pinacyl, adamantyl, the isomeric

menthyls, n-nonyl, n-decyl, n-dodecyl, n-tridecyl, n-tetradecyl, n-hexadecyl or n-octadecyl.

Alkyl phosphates which are suitable according to the invention are, for example, mono-, di- and
tri-hexyl phosphate, triisooctyl phosphate and trinonyl phosphate. Triisooctyl phosphate (tris-2-

20 ethyl-hexyl phosphate) is preferably used as the alkyl phosphate. It is also possible to use mixtures
of different mono-, di- and tri-alkyl phosphates.

The alkyl phosphates that are used are employed in amounts of from 0 to 500 mg/kg, preferably
from 0.5 to 500 mg/kg, particularly preferably from 2 to 500 mg/kg, based on the total weight of

the composition.



_Ar_

wherein the multifunctional conpound B is a conmpound of th

e
“formul a 0( B)’OXOW? $8?n the nultifunctional conpound C is a RoHBBiMe005726
of the formula 5 (C wherein corrpound‘ﬂ)Ql s a conpound of the
formula -Ar-O-Ar_ (D) and the sum of multifunctional conpounds A B,
C and D i snigivkgfic aathexdicrrei dsrsHplovhich wonpowally wkd fapmiingdo (Be)invention are esters

10

15

20

25

30

of aliphatic long-chain carboxylic acids with mono- or poly-valent aliphatic and/or aromatic
hydroxy compounds. Aliphatic carboxylic acid esters that are particularly preferably used are

compounds of the general formula (III):
(R4-CO-0),-Rs-(OH), whereino=from1to4andp=1from3to0 (III)

wherein R, is an aliphatic saturated or unsaturated, linear, cyclic or branched alkyl radical and R,

is an alkylene radical of a mono- to tetra-hydric aliphatic alcohol Rs-(OH)qp.

Cy-Cig-Alkyl radicals are particularly preferred for Ry C,-Cis-Alkyl represents, for example,
methyl, ethyl, n-propyl, isopropyl, n-butyl, sec-butyl, tert-butyl, n-pentyl, 1-methylbutyl, 2-
methylbutyl, 3-methylbutyl, neopentyl, l-ethylpropyl, cyclohexyl, cyclopentyl, n-hexyl, 1,1-
dimethylpropyl, 1,2-dimethylpropyl, 1-methylpentyl, 2-methylpentyl, 3-methylpentyl, 4-
methylpentyl, 1,1-dimethylbutyl, 1,2-dimethylbutyl, 1,3-dimethylbutyl, 2,2-dimethylbutyl, 2,3-di-
methylbutyl, 3,3-dimethylbutyl, 1-ethylbutyl, 2-ethylbutyl, 1,1,2-trimethylpropyl, 1,2,2-
trimethylpropyl, 1-ethyl-1-methylpropyl or 1-ethyl-2-methylpropyl, n-heptyl and n-octyl, pinacyl,
adamantyl, the isomeric menthyls, n-nonyl, n-decyl, n-dodecyl, n-tridecyl, n-tetradecyl, n-

hexadecyl or n-octadecyl.

Alkylene represents a straight-chain, cyclic, branched or unbranched C,-Cig-alkylene radical.
C,-Cis-alkylene represents, for example, methylene, ethylene, n-propylene, isopropylene, n-
butylene, n-pentylene, n-hexylene, n-heptylene, n-octylene, n-nonylene, n-decylene, n-dodecylene,

n-tridecylene, n-tetradecylene, n-hexadecylene or n-octadecylene.

In the case of esters of polyhydric alcohols, free, non-esterified OH groups can also be present.
Aliphatic carboxylic acid esters that are suitable according to the invention are, for example:
glycerol monostearate, palmityl palmitate and stearyl stearate. It is also possible to use mixtures of
different carboxylic acid esters of formula (III}. Carboxylic acid esters that are preferably used are
esters of pentaerythritol, glycerol, trimethylolpropane, propanediol, stearyl alcohol, cetyl alcohol
or myristyl alcohol with myristic, palmitic, stearic or montanic acid, and mixtures thereof.
Pentaerythritol tetrastearate, glycerol monostearate, stearyl stearate and propanediol stearate, and

mixtures thereof, are particularly preferred.

The carboxylic acid esters are used in amounts of from 0 to 12,000 mg/kg, preferably from 500 to
10,000 mg/kg, particularly preferably from 2000 to 8000 mg/kg, based on the total weight of the

composition.



mhereln 2011/038843PCT/EP2010/005726 - 17 - ucan be 0, 1

~wherei n X i%¥OVY938448p000] - Y, wherein Mand Y have the rrean?q%HEﬁ%O\]/@?f’snﬁ
above. The pol ycarbonate used accordrﬁ@ to the invention can have

a nmean nol ecul ar wei ght, determ ned by gel perneation chronatography,

of from 5000ctcomBBilpoe ?CCpxdéfgetpaltﬂ ingdntimn(nlﬁ@t ;@J@}@arfoona@)maﬂ@ingndnminims) can be

b e er a0 Y i Oy M i SRt D 8o o
Al : 10 CenypudingthB nhigtufer '&ftﬁﬁ]&lﬁdtyrei hﬁfrﬁlﬁ mpmmw Bl0°C in conventlonal devices such as
internal kneaders, extruders and twin-shaft screws. Mixing of the individual constituents can take

5 place either in succession or simultaneously, either at about 20°C (room temperature) or at a

higher temperature. The compounds used according to the invention can, however, also be

introduced into the melt polycarbonate moulding composition separately at different stages of the

preparation process. For example, the alkyl phosphate and/or the triarylphosphine can be

introduced into the melt polycarbonate during or at the end of the polycondensation, before

10 aliphatic carboxylic acid esters are added.

There are no limits regarding the manner in which the compounds according to the invention are
added. The compounds according to the invention, or the mixtures of the compounds according to
the invention, can be added to the polymer melt in the form of solids, e.g. in powder-form, in
solution or in the form of a melt. The metered addition of the organic phosphorus compounds and
15 of the aliphatic carboxylic acid esters preferably takes place via a lateral extruder downstream of
the last polycondensation stage. In industrial embodiments, a lateral extruder is particularly
preferably operated with a throughput of, for example, from 200 to 1000 kg of polycarbonate per

hour.

The addition of the UV absorbers preferably takes place in liquid form at a temperature of
20 approximately from 80 to 250°C downstream of the polycarbonate feed funnel, into a zone of the
lateral extruder that is equipped with mixing elements. The UV absorbers are thereby removed
from a loop which is preferably maintained at a pressure of from 2 to 20 bar, preferably at a
temperature of from 80 to 250°C. The amount added can be controlled via a control valve, In
another preferred embodiment, the UV absorbers are added in solid form to the polycarbonate feed

25 funnel of the lateral extruder.

In a preferred embodiment, the optional metered addition of alkyl phosphates is carried out, for
example, at room temperature in liquid form, together with polycarbonate, into the polycarbonate
feed funnel of the lateral extruder. The amount of alkyl phosphate is metered, for example, with
the aid of a diaphragm pump or another suitable pump. Triarylphosphines are preferably added in
30 liquid form at a temperature of approximately from 80 to 250°C downstream of the polycarbonate
feed funnel, into a zone of the lateral extruder that is equipped with mixing elements. The
phosphines are thereby removed from a loop which is preferably maintained at a pressure of from
2 to 20 bar, preferably at a temperature of from 80 to 250°C. The amount added can be controlled

via a control valve.



0 X The nul tifunctional conmpound Cis preferably the conmpound C: WO
2011/ 03884 3B 1H3¥4H/ 005726 - 18 - In conmpounds Al, Bl andP@I/EP20J0/005726

has the neani ng gi ven above. Conpound D‘%'preferabl y the conpound
D1- The nelt pol ycarbonates descri bed above have been
ment i oned &attipulbyly \wesferalfly.ex @rqul mumpb Gonpo sntled AowmtrBimaroé tir eseaiteximder for
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of the gendpwahstieannifltize latetal exudeBBi3i OfstreddRB( tHe)static mixer, by means of a diaphragm
pump or another suitable pump. The carboxylic acid esters are then preferably metered in in liquid

5 form downstream of the gear pump, particularly preferably at from 80 to 250°C, by means of a
diaphragm pump, at elevated pressure, particularly preferably from 50 to 250 bar. Alternatively, it

is also possible for the carboxylic acid esters to be introduced into the melt stream in the mixing

zone of the lateral extruder, via a control valve.

In a particularly preferred embodiment, a static mixer is located downstream of the lateral extruder
10 and all the additive metering sites, in order to ensure that all the additives are mixed thoroughly.
The polycarbonate melt of the lateral extruder is then introduced into the main polycarbonate melt
stream. Mixing of the main melt stream with the melt stream of the lateral extruder takes place via

a further static mixer.

As an alternative to metering in liquid form, the phosphines and the carboxylic acid esters can be
15 metered in in the form of a masterbatch (concentrate of the additives in polycarbonate) or in pure,
solid form, via the polycarbonate feed funnel of the lateral extruder. Such a masterbatch can

contain further additives.

All additives can also be introduced into the polycarbonate subsequently, for example by

compounding.

20 The moulding compositions according to the invention can be used in the production of moulded

bodies of any type.

These can be produced preferably by injection moulding but also, in a corresponding modification,
by extrusion and blow moulding processes. A further form of processing is the production of

moulded bodies by deep drawing from previously produced sheets or films,

25 Examples of moulded bodies according to the invention are profiles, films, casing parts of any
kind, e.g. for domestic appliances such as juice extractors, coffee machines, mixers; for office
equipment such as monitors, printers, copiers; for sheets and coextruded layers thereof, pipes,
electrical installation conduits, windows, doors and profiles for the construction sector, interior
fittings and extermal applications; in the electrical engineering field, e.g. for switches and sockets.

30 The moulded bodies according to the invention can also be used for interior fittings and
components for railway vehicles, ships, aircraft, buses and other motor vehicles, as well as for

automotive bodywork parts.



wherein Rl tﬁ can_be 11, identical or different |inear, branc

cor cyclic AYRPMIEH*als. c1-c18- 10 Alkyl radicals are pa‘?@T/Elﬁﬁoé?’?%nﬁ
preferred. Cl-C18-Al kyl represents, for- ianple nmet hyl , et hyl,

npropyl, isopropyl, n-butyl, sec-butyl, tert-butyl, n-pentyl,

1- net hy| buthje mop bcppyq:sbqg@qﬂiing g).thqgtvhgtiob@alybe trarepguet tydnslucent or opaque. Further
1-ethyl pro Y net.h I
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4- net hyl pedisys, cothpdot ddks’(’r(ﬁ[}@' bbdlgrydl verkatile dlskﬂamsmlfoyd and drlnks packagmg, opt1ca1
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1, 2, ﬁSt ri rmbﬁ!yrhcpi’oﬂpydl mofbr eél‘hg&és- btﬂ’(ﬁttgg}ék pf @Iﬂzﬂllg, @tlich as forlgreen}aouses SO- clalled dr-]:)uble-
1-ethyl- 2- ro ept and n-octyl, pinacyl, adamantyl, the

i someric ngﬁP %Tgorﬁ%ﬁ3ﬁyﬁgwﬁ decyl, n-dodecyl, n-tridecyl,
n-tetradecyl, n-hexadecyl or n- octadecyl. Al kyl phosphates which are

sui tabl e according to the invention are, for exanple, nono-, di- and
tri-hexyl phosphate, triisooctyl phosphate and trinonyl phosphate.
Triisooctyl phosphate (tris-2- 20ethyl-hexyl phosphate) is preferably
used as the al kyl phosphate. It is also possible to use m xtures of
different nono-, di- and tri-al kyl phosphates. The al kyl phosphates

that are used are enployed in anmounts of fromO to 500 ng/kg,

preferably from0.5 to 500 ng/ kg, particularly preferably from2 to

500 ng/ kg, based on the total weight of the conposition. WO

2011/ 038843PCT/ EP2010/ 005726 - 19 - Aliphatic carboxylic acid esters

D) which are optionally used according to the invention are esters of

al i phatic | ong-chain carboxylic acids with nono- or poly-val ent

al i phatic and/or aromatic hydroxy conpounds. Aliphatic carboxylic

acid esters that are particularly preferably used are conpounds of

the general fornmula (111): 5(R4-CO-0)0-R5-(OH)p wherein o = from1l to

4 and p = from3 to O (IIl1) wherein R4 is an aliphatic saturated or
unsaturated, linear, cyclic or branched al kyl radical and R5 is an

al kyl ene radical of a nono- to tetra-hydric aliphatic al cohol

R5- (OH) 0, p. Cl-Cl15-Al kyl radicals are particularly preferred for R4.

Cl- C15- Al kyl represents, for exanple, nethyl, ethyl, n-propyl,

i sopropyl, n-butyl, sec-butyl, tert-butyl, n-pentyl, 1-methyl butyl,

2- 10 nethyl butyl, 3-nethyl butyl, neopentyl, 1-ethylpropyl,

cycl ohexyl, cyclopentyl, n-hexyl, 1,1- dinethylpropyl,

1, 2-di net hyl propyl, 1-nmethyl pentyl, 2-nmethyl pentyl, 3-nethyl pentyl,

4- et hyl pentyl, 1,1-dinethyl butyl, 1,2-dinethyl butyl,

1, 3-di net hyl butyl, 2,2-dinethyl butyl, 2,3-dinethyl butyl,

3, 3-di nmethyl butyl, 1-ethylbutyl, 2-ethylbutyl, 1,1,2-trinethylpropyl,
1,2,2- trinmethyl propyl, 1l-ethyl-I-nethylpropyl or

1- et hyl-2- et hyl propyl, n-heptyl and n-octyl, pinacyl,



s+ l15adamantyl, the isoperic menthyls, n-nonyl, n-decyl, n-dodec
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Cl - C18-al kyl ene radical. Cl-Cl8-allcylene represents, for exanple,

met hyl ene, Examplesne, n-propyl ene, isopropyl ene, n- butyl ene,

n- pentyl ene, n-hexyl ene, n-heptyl ene, n-octyl ene, n-nonyl ene,

n-decyl ene.Tha BARGEYN: 8GingD 1hd MUSAYE SRR prladobd ERISEYS/S Woruder from Berstorfr
n- hexadecyl ene or n-octadecylene. In the case of esters o pofyﬁy ric

al cohol s, fHagever,nwith & greyshpited 10MzGrouphe can teaipseiuses wire Somt 220 to 260°C. The
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i nvention are, for exanple: ﬁiycero nonostearat €, palnlgy pa?n1tate

and stear yls wit’edrstlen tidtojabweiplsd aposgi bl e t o use m xtures of

di fferent carboxylic acid esters of fornmula OD. Carboxylic acid

esters thaty are preferably used are 25 esters of pentaerythritol,

gl ycerol, rrrnéF%fﬁ&?UTopane, propanedi ol , stearyl al cohol, cetyl

al cohol or nyristyl alcohol with nyristic, palmtic, stearic or

nont ani ¢ adi@l isenpblydaktcuate svithingrag difivesPasddaer hisphend @l atdedP@ sdigtengtoarbonate),

gl ycer ol nostearate . stearyl s t n panedi.ol arate,..and

m xt ur es Fﬁ%‘r’llé%fa , m%lIE Jolymne; |°c“yu B k@%{?é’?eﬁrﬁz&g hd mmT&(g{?é:éf‘gg@/WBhlgﬁ’lcﬂonal
esters ar e compehndnA23OWpinSBOf1 Fpho Tt 85 ran, IR 60 @PmIMpekeic GH gloapsabdymg/kom
500 to 3010, 000 ng/ kg, particularly preferably from 2000 to 8000

ng/ k bas n the total ight of the co sition. .

2011783884 /‘EF&G’f@YF@‘g%“f}% "8&?6‘ adejbives DAYRH Ot }"(ﬁﬂ?“%}zzl\?‘orli‘ﬁ"ﬁ’é ) MKB of
i nvention (leemt/1EainyEGaotwnatke). mouti ik @nalodasiids B, Cand Debdddwe Bl &tbction
for exanple, .by mxing the constituents in known manner and nelt
conpoundi n 3% el t extruding the m xture at tenperatures of from

200C to 400C i n conventional devices such as internal kneaders,
extruders gmd: twi n-shaft sghemsphoddhkieng of the individual

constituents can take 5 place either in succession or simultaneously,
ei t her at t 20C (room t erature) or at a higher tenperature.

The conpou%gggused accor df Q¥6mﬁﬂéaﬁ%9@ﬁFion can, however, also be

i ntroduced into the nelt pol ycarbonate noul di ng conposition
separlét el y LakiodGiX er ent stiagelstaafatd he preparati on process. For

exanpl e, the al kyl phosphate and/or the triaryl phosphine can be
introducedggﬁ%o the nelt g@h¥qarbonate during or at the end of the

pol yconden ‘on, before ¥OSIPIHECFE ¥4 r boxylic acid esters are

added.
Trialkyl phosphite: tris[(3-ethyl-3-oxetanyl)methyl] phosphite
Tinuvin 329: 2-(2-hydroxy-5-t-octylphenyl)benzotriazole
Hostavin B-cap: p-phenylene-bis(methylenemalonic acid) tetraethyl ester
20 Uvinul 3030: 1,3-bis[(2-cyano-3,3-diphenylacryloylloxy]-2,2-bis[[(2-cyano-3,3-
diphenylacryloyloxy]methyl]propane
Characterisation of the moulding compositions according to the invention (test methods):
Melt viscosity: The rheological properties are determined by measuring the melt viscosity of the
25 moulding compositions according to the invention in Pa-s at temperatures of from 280°C to 300°C

in dependence on the shear gradient (eta), which can vary between 50 and 5000 [I/s]. The

measurement is carried out in accordance with ISO 11443 with the aid of a capillary rheometer.
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gear 20unp, Epanplecaccariing t@thefiereatdnyarahost:20m) 80, 11 125GC17, 2y, Mean5057, a8 and
di aphragm BYNP, at elevated pressure, particularly preferably from 50
to 250 bar““Alternatively, it is also possible for the carboxylic

acid esters to be introduced into the nelt streamin the m xing zone

of the | at @&ahplexs.riuslte refdrefcexamplé wthouw addit®es./ N a particularly
preferred errbodi ment, a static mxer is |ocated downstream of the

ensur o that irmethd ar fdd: B s8I0 B TwiRisatats ovieeo e ge B ke

melt of the Iateral extruder is then |ntroduced into the main

pol ycar bonatseomnpirtd s/ith elMefMelxdeF@iamf)let Ihall nied éxamplet a&bfd@@ o \thd Avénkien exhibit
|l ace.via a further static

melt ,stream of t er extryder ta

el e TonrE bl S iPfE" (ﬁ Uhq ERYeY B St B [pHIrRed optical
and the Caﬁgb@x:yﬁbs Ghoel 16 186 IoWeb YT ilud) 1l thS exiBipRE @6bokdind 1 tﬁmvénqaﬁrhdaﬁuoﬂauy
mast er bat ch (concentrate of the additives in polycarbonate) or

pure, sol i 8tk gpod/vgralyle hiiaybish it Enoagmigdubie vergfsmal & ?%Fé’? éhe relative

ext ruder. %%lt?amsﬁﬁfohﬁgqﬁcan contain flu-ther additives. All
additives can so be introduced into the polycarbonate subsequently,

In contrast to the examples according to the invention, Examples 3, 4, 6, 7, 10, 11, 14, 15, 18, 19,
30 23 and 26, which are not according to the invention, exhibit a poorer YI value as compared with

Reference Example 1 without additives.



20The nmoul dj ng. ¢ ositions according to the invention can be used in
“the producSVB%OHﬁEﬁﬁglded bodi es of any type. These can be bt BHPdg 005726
preferably by injection noul ding but alsg,'in a correspondi ng

nodi fication, by extrusion and bl ow nmoul di ng processes. A further

form of prdeesslend 6 $1.t1Hel5pHdACA2 oA 26fwhdidrdea aprodliestolthe ivesiion, additionally
drawi ng fr : | rog t [ . o
O ar%ind bogT SOl GNRE BUER. B0k o] B AR ATELER Rl et
parts of anftekihadoiliog dest. flbe At tialheapplompaeé svithubhingt&l valie éor this sample, is

extractors, ffe hi ] xers, . fo ffice egui nt_such a
noni tors, ﬁal%%td I r %‘?rrégtoﬁl} % 6;2;3 6 AHEIE “"8‘?‘8&‘% &’?gfé‘f f ﬂlag(g!ﬁ?érf%? ghan =0.025 affer
t heredf, piipesourelFectll ileakampled @bbrding anthe dn@ntidnS the WRC@WS aluel @O LSmpHiel with

profiles for the construction sector, interi fittings and external
Dol 1 cat i onte iRl TS i Betodhelers Bhgr ek iteha Phav vouh e B0 Skl tan
and socket s0.02533ef b@® wwtsl ded bodi es according to the invention can

al so be used for interior fittings and conponents for railway

vehi cl es, ips, .aircraft, buses and other npotor vehicles, as well as
for aut ormtsljfhs @atsb‘a%!ﬁ?sa tﬁé‘ﬁ?&@ﬂ% t%é e OB EANPr DB [iPp 5 Fign.of g three
- The noul detir&0dioss 1FE0AIEI RPillty infiLoed VIRIMabR, 6D iMfrolddaRsiRal fldberties, is
transl ucent or qpaque.. Further noul ded baodies are in particular

opti d  and°hesA oy by Hie composiinng aceptingde hedeationsuch as nini di sks,
conpact disks (CDs) or digital versatile disks (DvDs), food and

dri nks packagi ng, optical |lenses and prisnms, |enses for |ighting

pur poses, autonotive headlight |enses, glazing for 5construction and

not or vehicles, other types of glazing, such as for greenhouses,
so-cal | ed doubl e- skin sheets or twin-wall sheets. WO

2011/ 038843PCT/ EP2010/ 005726 - 23 - Exanpl es The conpounds accordi ng

to the invention were produced on a ZE25/3 extruder from Berstorff,



Hanover.,

with a throughput of 10 kg/ hour.

The case tenperatures

wer e

“from 220 to 260C. The various additives were netered in in the form

of a powder mxture wth poI ycarbonate povvder - 55 wt.% based on the
Fotal weighed AW C at e
gthout aqldlgly)eg based gnmblsphenol A and oJ;)P,C: (xpllcpheny,l Cgagrb ate),
Eavi ng a |mel € %I@m&efl@vbate(M\/R) of 11.& @nB 1 ni & (BOBCA |2
Eg). Ml tfi functional conmpounds A: 370 ppm B: 11 ppm C. 35 ppm D
ppm Fhengllc%g upsy, 297 ng/ kg. 10PG, 2.i g, g, pol ycarbgnaj ¢
m t hout addi £i Fes béséd bnbi sphenol A, hawgng & MWR & 293cnB/ 10
gin (3000/1.2 kg) Nuﬁlfunctlonal compounds A, B, C and D bel oy t he
detection limt. JPg tr i phgnyl phosphi ne PETS pent aerythrltol
tetrasteat‘:htg $5icpxF o C582Nstearyl st ear at cerél gjrloﬁo garate
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329: 2- (2-lhydr oxy-5-t-octyl phenyl ) benzotri azol e Hostavin
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20Uvi nul ©oooaa
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Table 2: Examples 15- 28, melt viscosities of prega

WO 2011/038843

osity: The rheol ogical properties are determ ned by
the nmelt viscosity of the 25 noul di ng conpositions

pepden ongt he shearviggadi ent (et ag, hCch Ga
§ a%%o [%s]. The dre&sur ement & sdcar rived Suti &
e wth 1SO 11443 with the aid of a capillary rheoneter.
A3PETIAER20108D05726 3 24 - <ol our areas
“Yetelmnati en of tke yel | Gwness iwdex =¥« The opt Rcal
s of the noul di ng conmpositions according to the inventi
ng ngdwbys mea&liri ng the sg-call ed yglto@hdss i gleg £VYIQ
t est’ Spéti neMs in actorddnce with ASTMEIFL3. — — — -
tion of the relative viscosity (Eta-rel): The relative
vt sgoxi ty ¥ta r@l i s Sdetermined i GethybeneXhion ¢
car bonat®/P) at®25C in an Ubbel ohd? Vi §&ohetef”? N & —
tion ofPEQg hydrol ytic stability by neg;ibof gtboiling
lkytfciostab¥l =ty of the noul di ng cGhpBsE iDns & cpr&i
E?o% is‘ﬁé?thine% by means of a sb-afl éd boflfﬁg”tggt
erein sggqgagg test specinens are stored for a period
pur@ WwaterIumder Teeflux at nornal Pr@sEurR. CRarges i
odies soO sTofed are deternined by 10”mfasurin§' tHe™r &
viscosity. The AEta rel. value after 50 and 100 hours
qh@g Etarel. vallle as conpared wid hat e &nit Balg vl Ge
sign means a fall in the Eta rel. “valué after “tré boil
theref ore degradation of the polymer. If the Eta rel.
Gbrg han 0.02F after 50 hours or gofied an 008 Bf
e boiling test 1s not passed. The” el £ Vol Uné-
) i s determ ped at 300C and under
est&rai if accgrdange with 1SO 1133
on of the conpouﬁas prepared and f%
of .4 mu shegts and the relative viscosit fore, aft
& 18ng Cest %nd after a 100-hour Epifi fg & est 3a a¥nep
drolytic stability of the noul ding conpositions accord
tion. 2QFExanpl es gccording to the _inyention are nos.
X $62 7, 2@ 21, 24, 25, 27, B8 a@ng B Eﬁarﬁ)lé
ence exanple w thout additives. Exanples 3, 4, 6, 7,
8, 19, 22,23 anpd 26 are al so not rdi t i
& %ieh' 2 2 RefBr¥nce Exanple 1, %plc;git%e%xanﬁ & Hcep
vention exhibit 25 inproved flowability, determ ned by
giugqg peld Miscasities, and inpraved gptdcal prppgrtd
Slowdr JSval U8, Al the exampesRagc&® di ng, to Jhe
additionally exhibit good hydrolytic stability, which
it ed, by a wery smakl change in the _relativwe vigcqQsity. a
Eﬁg%e%t§2§ S TN 23335
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In contrast t.0 the exanples according to the invention, Exanples 3,
4, 6, 7, 10, 11, 14, 15, 18, 19, 3023 and 26, which are not according
to the invention, exhibit a poorer Yl value as conpared with

Bef er ence Exanple 1 without additives WD

#011/ 038843PCT/ EP2010/ 005726 - 25 - Examples 3, 6, 11, 14, |15, 18,
09, 22 and +26; whischgare ot according to the II’WEEI‘RIQH,N afddlti onal |y
&xhi bit poor hyd#@l?t|c=st%blllty whi ch |§‘shownfby~the @lgnificant
Il in the relative viscosity after the boiling test. The |AEta rel.
lue, as| conpared with the initial value for this sample, |is
&hrkedly more thah £0£023 @fter a 50- hour Hbl||ﬁg§§€§t%ﬁﬁﬂ mar kedl y
nor e %han -0.025%affef 5 100 hours. For all th& exanples® gccor di ng
to thgolnventlon the AEta rel. value, as conpared with the initial
val ue i s|aneg kedlFy $ess than -0 023 after & 50- Roudt HoEl i;g test and
markedl y || ess thdn 209025 after 100 hours. The dat& i [Tables 1
to 4 8enonstrate that the conbi nation according to the invention of
the t&reef eat yr &s: . good hgdrol ytic stabiligy, [:,nmfo§e§ fc'"i gwabi lity
and |8proved optlcal prépetfties, is 1l0achi &ved only byt he
COHDO&ItIOHS accordlng to the invention.
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is clear fromthe above
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. (o) al) R - 32 - -CH-CHP (Ib) (1c) -CEEC P R (Id)
“(le) V\,herelvﬁ A lmﬁ“%CG Cl4-aryl radical) CH 3N V PCT/EP2010/005726
_30-

As is clear from the above tables, the compositions according to the invention have a YI of < 2.8

and a A Eta rel. after 100 hours of <0.025.



/\ 00 I - -G C-C142- PRHH (CH)P, -(d2).-C/R (CH2

“in which R zgﬁlog%sg bstituted or substituted C6-Cl4-aryl %ﬁp@g}m%ﬁns
n and m each independently of the other 'i an integer froml to 7,

and wherein the hydrogen atons of 5radi caf § (la) to (lIc) can also be

repl aced by substituents, and wherein - 33 - R can also be

4- pheny| - pHiaggat clapng ¢ - naphthyl when Ari and An in fornula (1) are

each |i kew se 4-phenyl - phenyl or a-naphthyl, and wherein the

4- phenyl - phenylcg 951&5@%}13&3&@%&1%%0%@39@ substi tut ed.

2. Conposition accordlng to claim1, in which the nelt polycarbonate

is a melt polycarbonate 5of formula (I1V)
a) at least one UV absorber,

b) at least one phosphine, and
5 c) optionally an aliphatic carboxylic acid ester,
wherein the phosphines are compounds of formula (I):
Aq\?,AQ
R o

wherein Ar; and Ar, are identical or different unsubstituted or substituted aryl radicals and

R'is an unsubstituted or substituted aryl radical or one of the following radicals (Ia) to (Th)

/R

(1a)
R

—(CH,),~P
10



0 Y+tO MO l‘lﬁé é)Y erei n,the square brackets denote structural
“repeating UNPEEVEFE Ar3 or a multifunctional conpound A, BCT/EPH§005726
conpound D, wherein Ar3 can be a conpound represented by formul a

(VIT1) or wo wherein Zis Cr to C8-al I'é%l‘i dene or C5- to

Cl2-cycloall cylidene, S, SO or a single bond, nis a natural nunber,
R13, R14, R13i ndependently of one anot hergare a substituted or
unsubstituted Cl-C18- ElyL } preferably a substituted or
unsubstituted phenyl, ﬁhy%(", F;)?ggﬁﬂ%%‘t‘h?él, but{lb) d or Br, and n
represents 0, 1 or 2, r, s, t gndependently of one another can be 0,
1,2 or 3, wherein Xis Y or 41\400001,-Y, wherein the multifunctional
conpound A is a conpound of the forgul a

M —
CH==CH P\ (1c)
R
R
N /
C—C F'\ (1d)
R
R
-
—Ar m"P\ (le)  wherein Ar=R
R
(C4-Cyq-aryl radical)
CHy._ CHy
C
/7 \
9 ? - ()
-
~—CH;—C—C—CHs—P
o on e g
I
R\P (Ig)
T
R
/
(CHz);‘—P\
R
—{CH,),—C—(CH,),-H (Ih)
R
”
(CH =P,
R

in which R is an unsubstituted or substituted Cs-Cs-aryl radical and n and m each
independently of the other is an integer from 1 to 7, and wherein the hydrogen atoms of

5 radicals (Ia) to (Ic) can also be replaced by substituents, and wherein



- 34- (A W&\Q&{_@-’f&ﬁghe mul t.i functi onal conpound B is a conpound

“'the formul a -

of
HO 0 X wherein the nultifunctional cohpbEhif1¢005726

Is a conpound of the fornula -Ar-0O ArkO 0 0 X x. wherein conpound

D is a conpound

10

15

of the formula -Ar-0O Ar=33-

R’ can also be 4-phenyl-phenyl or a-naphthyl when Ar, and Ar, in formula (I) are each
likewise 4-phenyl-phenyl or enaphthyl, and wherein the 4-phenyl-phenyl and a-naphthyl

radicals can be substituted.

Composition according to claim 1, in which the melt polycarbonate is a melt polycarbonate

of formula (IV)

O
Y—T-0~-M—-0 QY
+o-m-o-1f; )

wherein the square brackets denote structural repeating units,
M is Ar; or a multifunctional compound A, B, C and compound D,

wherein Ar; can be a compound represented by formula (VII) or (IX)

%% (Rl | (Ros)y

(VIID) (IX)
wherein
Z is C- to Cg-alkylidene or Cs- to Cjx-cycloalkylidene, S, SO, or a single bond,
n is a natural number,

Ry, Rys, Rys independently of one another are a substituted or unsubstituted C,~Cg-
alkyl radical, preferably a substituted or unsubstituted phenyl, methyl,
propyl, ethyl, butyl, Cl or Br, and n represents 0, 1 or 2,

r,5,t independently of one another can be 0, 1, 2 or 3,
wherein X is Y or -[MOCOOQ],-Y,

wherein the multifunctional compound A is a compound of the formula



and the su uncti onal . compounds A, B, C and D isng
“‘wher ei n Y 131{65§4%0np0und of formula (X) wherein the ?gﬂFEQﬂg’ﬂﬂﬂ%
R16, which are identical or different, cgn be H C to C 0-alkyl,
C6H5 or C(CH3), C6H5, and can be 0, 1, 27¢r-3, WO
2011/ 038843PCT/ EP2010/ 005726 - 35 - wherein M and Y have the neaning
gi ven above. 3. Conposition accordi rgAte¢ claim 1 or 2, characterised
in that the UV absorbers that are use e conpounds fromthe group
of the benzotriazoles, triazines, cyanoacrylatgs or malonic esters,
UV absorbers fromthe group of the beKzotriazol'es and mal onic esters
being preferred. 54. Conposition accoxding to any one of clains 1 to
3, characterised in that the UV absorbers that are used are enpl oyed
in amounts of fromO0.01 to 15 w.% based on the total weight of the
conposi tion. where@ohpwyitifungiongbeopdiniB tsa campowef tk fokmians 1 to 3,
characterised in that the W absor bers that are used are enployed in
ampunts of from0.1 to 0.4 w.% %Q%o the total weight of the
10conposi tion. 6. Conposition acco ‘0 any one of claims 1 to 5,
characterised in that the phosphi neslr-ﬂhat are used are enployed in
anmounts of from 10 to 2000 ny/ kg, bﬁed on the ‘t@al weight of the
conposi tion. X

b

wherein the multifunctional compound C is a compound of the formula

—Ar-0—Ar— .
Fo [
0 o ©)
1 1

wherein compound D is a compound of the formula

—Ar-0—Ar—

D)
Y

?

and the sum of multifunctional compounds A, B, C and D is =5 mg/kg,

wherein Y is H or a compound of formula (X)

R,

10 (X)
wherein

the radicals R;s, which are identical or different, can be H, C,- to Cy-alkyl, C¢H; or
C(CH3)3C6H5, and

u canbe0,1,20r 3,



,7-“C0”D08i | rding to any one of clainms 1 to 5, char
“in that thé*@?%@%ﬁ.ﬁgs that are 1l5used are enployed in annﬁ%'gkgﬁﬂﬁmgnﬁ

from 100 to 500 ng/ kg, based on the totaP wei ght of the conposition.
8. Conposition according to any one of ¢ gfns 1to 7, characterised
in that the phosphine is _triphenyl phosphi ne. 9. Conposition
accordi ng to anybgise Men¢ XdreKsthe neening 2ivsiebeér conprising at | east
one al kyl 20phosphate of the general formula (Il): O RO Il OR 31

OR2(11) wher ebhpdtioh Acd3adifP#d PmM ori2dedtdceabedah (it fh €/ VeMsofbbR @B are used are
branched or cyc?lc al kyl radicals, nono-, di- or tri-isooctyl
phosphat e CePpeupdefren)|thiesrgpr pihige peraplaipzalys. Biagnes: tiaaoachdatesofr nidqnigyesters, UV

preferred. absorbers filcgn thg%fﬂﬁgﬁ-f ﬁlb @&z@ﬁﬁﬂﬂ&iaﬂ@nﬁaﬁni@%geﬁ 'ﬂﬁngf)re gms 1 to

9, further conprising aliphatic carboxylic 25acid estefs of the
general formula (R): (R4-00-0)0-R5-(OH)p wherein o = from1l to 4 and
p = frof 3% gopEipe pecopin®®iEny 0B38sUIFET L BP3.ocharceised én thagibe UVjhserbérp that

R4 is an aliphagi, 1b¥eﬁéiﬁ%%m%§%ﬂ§.f)?% 15 W8 yasYSH € 1R weight of the

branched alkyl radical and RS i's an a ene radi cal of a nono- t
t et r a- hydr icempgsitiphat i ¢ al cohol R5-( OH) 09. 11. Conposition
according to either claim9 or claim10, characterised in that the

al kyl phosgh i -
20 Oyng/pkg, Bbg@g@;}sgféﬂ%ﬁ%&tﬁ%é’%faﬂl%gflg%f&%n‘?%{E&e’ 3) e BORHRE $n bt the O BisRodi® that
are used are employed in amounts of from 0.1 to 0.4 wt.%, based on the total weight of the

10 composition.

6. Composition according to any one of claims 1 to 5, characterised in that the phosphines that are
used are employed in amounts of from 10 to 2000 mg/kg, based on the total weight of the

composition.

7. Composition according to any one of claims 1 to 5, characterised in that the phosphines that are
15 used are employed in amounts of from 100 to 500 mg/ke, based on the total weight of the

composition,

8. Composition according to any one of claims 1 to 7, characterised in that the phosphine is

triphenylphosphine.

9. Composition according to any one of claims 1 to &, further comprising at least one alkyl

20  phosphate of the general formula (II):

0
R,0.JL-OR,

OR, (I

wherein R to R; can be H, identical or different linear, branched or cyclic alkyl radicals, mono-,

di- or tri-isooctyl phosphate (tri-2-ethylhexyl phosphate) or a mixture thereof being preferred.

10. Composition according to any one of claims 1 to 9, further comprising aliphatic carboxylic

25  acid esters of the general formula (I10):

(R4-CO-0)¢-Rs-(OH), whereino=from1to4andp=_from31to0 (III)



I5c0rrposi ti W 2 1},%388%)rrposi tion according to any one of the P¢ﬁﬁﬁﬂ5&&sm
~clainms, characterised in that the carboxylic acid esters that are

used are enployed in anounts of fromO tgQ_12, 000 ny/ kg, based on the
total weight of the conposition. 13. "Conposition according to any
one of clains 1 to 12, characterised in that the carboxylic acid_

10est ers t F&EreHyR: igaealinhpidc @inspted eovmsHugisduined: sfclis pobrddodaliky radiem and Rs

ng/ kg, basednQiikidae rdaRlaPdr M8 o 1Qfa-Hydfc ﬂ%ﬁ’t@ﬁiléoﬁq@lrks—(oiﬂd+p. Conposi tion
according to any one of the preceding clains, characterised in that

the Yl value of the material after injection moulding is |ess than or
equal to 2l8d-mpesitipraceardingto ciflive clpny® prglaimyiQ) eharacigripedds thehige aliyylgpgsphates
after a S0ypeuk RO dri Qiﬂpltaﬁéltin ARt €S8 9.'3,t9 S&?ég&éﬂﬁged]tQQhQ%% %veight of the

1515. Moul ded bodi es contai ning a conposition according to any one of
clains 1 teomposition.

12. Composition according to any one of the preceding claims, characterised in that the carboxylic
acid esters that are used are employed in amounts of from 0 to 12,000 mg/kg, based on the total

weight of the composition.

13. Composition according to any one of claims 1 to 12, characterised in that the carboxylic acid
10 esters that are used are employed in amounts of from 2000 to 8000 mg/kg, based on the total

weight of the composition.

14. Composition according to any one of the preceding claims, characterised in that the YI value of
the material after injection moulding is less than or equal to 2.80 and the fall in the Eta rel. value is

less than 0.023 after a 50-hour boiling test and less than 0.025 after 100 hours.

15 15. Moulded bodies containing a composition according to any one of claims 1 to 14.



