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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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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.



Surprisingly, it has now been found that nelt polycarbonates

cont ai ni ngwo emmisssat i on according 5to the invention of UV ebmerdesoosrze
‘'with specific organi ¢ phosphi nes and opt-izonal aliphatic carboxylic

acid esters have inproved nelt flowability, UV stability and good

optical pr ﬂRz@arsttHe?esfore-gn%bﬁQ%‘fﬁxeWB‘[‘I(QP{Q rledﬁw %&:@Q@%eﬁ%o]?%bcﬁlﬁfa%ﬁmpounds
art are sol ved bg/bt e nelt polycarbonate noul di ng conpositions
1

accordi ng tichiss ﬁ\gmm’éf?'ﬁ\ﬁmﬂbﬁl%whﬂe@ﬁt thezgmems hating good meeltdompbilifdmd at
fromthe S%%Qﬁ@ﬁﬁeg}&%@n&ﬁ %psenzot ri azoles, triazines, malonic
cy I

acid al kyl esters o noal ¢ acid l0esters and which contain as
phosphorus conpounds a nlxture of phosphi nes and optionally alkyl
phosphat es Surptiginglyi iphastriow kean oy Hiae malt pelyeashaseiss ogitaitingae eornlpt!at@n ardoyding

addi t 5 onal lc&’th@ e SRidh oi‘" thﬂgorgg?'ﬁbfﬂ' V[/J\/I& f?&ﬁgﬁ% ﬁHoQﬂh‘?’neF‘ ng%lgﬁaq ali atl%carboxyhc

al i phati c C6- C32-carboxylic aci no- l'ent a
and/ or ar oasud pgterhiraie oxproewimaluiintebilith & nssalility mgd gr@dppisqat propegties.
according to the invention, 15 while having good WV stability, are

di sti ngui shed, dw? W&g@gfsmmﬁ ok OMROLd a4 ah&owa&b @%%eﬂ!‘pogm&ﬁ&i MMhilding
by injection noulding and at t same tine have optic
proper ti escompesitiant kesotding ta o odeitions whish Gom@ihmsrU\éfStaéHisqms coessindryfriny the

I nj ect ' on E(%wa éengass ad?qhéyg&qml;'%%’[é%l % azﬁeﬁszn% cl)n:wI Euy d a-ll;ﬁafs(fer%%)%%an{)%c@w acid

accordi ng i nvent1on con car 6o

phosphi nescsae @mcblwhngh tonttimes phuzMusommuwws |asmmtgfeyof@xbapbmteahdamnonally atkyl
i npr overrent Snkbg Qe menti oned conbi nati on of 20 properties of

hydrol ytic 50[5 9 ity, melt flowability and optical properties, while
conpositions fromconparison tests with the phosphites conventionally
used in th@h@ﬁii}ﬂmti@mrbomﬁaianidcbswasr kbidh yrebeftiona Iyt ttﬂitmmipomiesehomsthe moulding

according to th nvent i an [ t.hei r es, at | east,K one .
of “the ¢ st Eah e dre B ot Ry oS RiGET hiRe.ah el Bl Hifae
conpar i sonam!ﬁortdmmﬁ)camﬂr@@ mmomdisn@jhé molildéngi conepobitions askdriing e the invention,
conp i son l.es i 5The, j nventi n ccordi.ngl,

o ovTties a B PRtk U7 dshliosi 6y dhdkampre o Mapravetang Aoy s case of
prepar ed f progassiag bpnly@nafcmduldmgayd at@igel @ine &G hBVeSBE BRtical properties, ABhiticular a
whi ch, as well as cor?t a| t he ntioned UV, absorbergpdj %ddl tionally
conpri ses %??Sé'ﬂfﬁi‘ﬂ‘é% ’t’)r PEPEIE By IWPRIPD MOMKLSh Aitdes00d ey ticatabH Yt i ¢
carboxylic acid esters. Phosphines A) that are used according to the

i nvention @iecoprpidumdecating fethg enehimdn doafaMidgdmélt polycarbonates with the phosphines

according to the invention surprisingly exhibited an improvement in the mentioned combination of
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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 optionally alkyl phosphates

and/or aliphatic carboxylic acid esters.
Phosphines A) that are used according to the invention are compounds of the general formula (1):
Al |3,Ar2
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in which R is an unsubstituted or substituted Cs-C4-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-pheny! or a-naphthyl when both Ar radicals in formula (1) are likewise 4-
phenyl-phenyl or a-naphthyl. The 4-phenyl-phenyl and co-naphthyl radicals can also carry

substituents.
Preferred radicals Ar in (I) are phenyl, 4-phenyl-pheny! 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 (Ia) to (Ic) are F, CHa, 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 arylalky] radical as well as to aryl constituents of more

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

Examples of Cg-Cys-aryl are phenyl, o-, p-, m-tolyl, naphthyl, phenanthrenyl, anthracenyl or
fluorenyl; examples of heteroaromatic C,;-Cyg-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, isoquinelyl, naphthyridinyl, quinazolinyl, benzofurany! or dibenzofuranyl.

Triarylphosphines which are suitable according to 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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2011/ 038843PCT/ EP2010/ 005726

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

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

CH, CH

\\C/’ 3
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\\P—cm C C~—CH; pl
CGHS 4 H CﬂHﬁ
[4,5-O-isopropylidene-2,3-dihydroxy-1,4-bis-(diphenylphosphino)-butane], tri-(4-diphenyl})-
15 phosphine and

tris-(cz-naphthyl)-phosphine.



- 6 - bis-(di phenyl -phosphi no)-acetyl ene, 1
., 2-bi s- (di pieezyi/pdsssphi no) - benzene, vey C HS C, H C6H5 (Q8H3EP2010/005726
[ 2, 2- bi s- (di phenyl phosphi no)- 1, 11- bi naplit-hyl ],
52, 3- bi s- (di phenyl phosphi no) - but ane, 1 , 4-bi s-(di phenyl phosph
i N0) - but angpe diaryBhBipEmésianine PiebbOsRMINR ) B RaARsingitmthre references:
, 2- bi s- (di phenyl phosphi no)-ethylene, P - CRT-- CH,- P- CHCH - P
CeHr ;He CeH5_ 10[ bis-(2-(d i henylphosphino)-ethyl)-phenylghosphine],
bi s- (di pheﬁ??‘ﬁh‘ﬂs‘ﬂhiq}?)ﬁ' h§%@,9 92,, Al75p $179 ‘and Haftmann er al., Zeitschr. Anorg. Ch.
(di phenyl phogpiisnmi; pant ane, 1, 3- bi s- (di phenyl phosphi no) - propane, 1
, 2- bi s- (di phenyl phosphi no) - pr opane,

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 (X1):

H—0O R°
/N\
- N (XI)
N
X
15 In formula (IT), 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 (XII):
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, 4- bi s- (di phenyl phosphi no) -but ane] ,tri-¢8-d i phenyl)- 1 5phosphine

and tris-(cz-naphthyp-phosph the. WD 2011/038843PCT/ EP2010/ 005726 -

7 - The diaryl phosphi nes can be prepar according to the foll ow ng
literature reger Il Issleib € %aFm(f m Ber., 920959), 3175,

3179 and Hart hlet al., Zeitschr. Anor Ch. 287(1956) 261, 264.
\N N/

(XIT)

(RZ)m

In formula (XII), R, and R, are identical or different and denote H, halogen, C,-Cj¢-alkyl, Cs-Cyo-
cycloalkyl, C;-Cys-aralkyl, C¢-C)4-aryl, -ORs or -(CQO)-O-Rs, wherein Rs = H or C;-Cy-alkyl.

In formula (XII), R; and R, are likewise identical or different and denote H, C;-Cy-alkyl, Cs-C-
5 cycloalkyl, benzyl or Cg-Ci4-aryl.

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

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

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

(Ry)n (Ron
N 2
VA N™
N-—N N—N
(XIIT)
HO (bridge} OH
(Rp)m (Ry)m

10

wherein the bridge denotes

Il ]
—{(CHR®), —C~—0— (Y-0);—C—(CHR");—



It i's al so possible to use m xtures of different phosphines. The
‘phosphi neswdnzti/a3ss4used are Senployed in anounts of from 1BCT/PPRODMST26
ng/ kg, preferably from50 to 800 ny/ kg, -particularly preferably from
100 to 500 ng/ kg, based on the total weight of the conposition. As

wel | as cOoRt ai,thRAd h RSveRROSBRNINRESveh @t o Ba gagdandtv&}@rmylsc&hweger from 0 to 3,
corrp05| tions accordi ng to the invention can also contain th

cor r espondAnyaphtephirere 1drilde¥ . is -CHrGRp-of CiRi-pl @) am{Cldesi i%]dz)mogﬁﬁ(@“ﬂ

UV absor beggy, Blh08nl R, Ha'i)%‘i'he%&g{ng R&h R £4rRG1ai (RY§NL i on.  10Pref erence
is givento (X absorbers sel ect ed 1gromt he group’ consisting of the

triazines, benzotriazoles, benzophenones, cyanoacrylates and nmal onic

esters. Exmwr@fe‘e @f gidaith &mueln@\ewbﬁmmm =H; G = &)R,BeBABLK1; a7 S ER, is attached
derivatives according to formula (Xl): 15I'n formul a %I 1), R.and X

are ident i Bxhe githogpostrien elativa frfhel OREeIPHR T RaFI) IP 0% YaT KGHarys = 1-

Preference is given to Tinuvine 329, wherein X =

1,1,3,3-tetyr trethlbut and .R = H, ng 350, wherein X =
tert-butyl )aﬁ&mﬁe%eri"aﬂuetsﬁfzcor‘aﬂ%to‘f?rﬂm%534, wherein X and R = 1, 1-
di met hyl -1 -phenyl. b) Dineric benzotriazol e derivatives according to
formula (XI1): WO 2011/ 03&343PCT/ EP2010/ 005726 - 8 -

OH

| (XIV)

wherein Ry, R;, R3, Ry are identical or different and are H, alkyl, CN or halogen, and X is alkyl.

Preference is given to Tinuvin® 1577, wherein R| = Ry = R3 = Ry = H; X = hexyl and Cyasorb®
10 UV-1 164, wherein R; = Ry = R; = Ry = methyl; X = octyl.

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

OH
(XIVa)

R: R,

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



In formula (XIl), RL and R2 are identical or different and denote H,
hal ogen, Cix@&ifi/atdeyd , C5- C10- cycl oal kyl, C7-C13-aral kyl, PCT/EP2010/005726
Co-Cmaryl, -0OR5 or -(C0)-0-R5, wherein-Rp-= H or Cl-C4-al kyl.

In formula (XI1), R3 and 124 are |likewi se identical or different and
denote H, gD%ra@ltrka)ﬂned%a@@e@%ygrﬂ@llagxt/) benzyl or C6-Cl4-aryl. In
formula (XI'1), mdenotes 1,2 or n denotes I, 2,3 or 4.
Preference is given to Tinuvin(r) 360, wherein R = R3 = R4 = H n =
4, R2 1,1,3,3-tetrametpyl butyl; m= bl) Dingric benzotriazole
derivatives according fo formula (XI11): whereing the bridge denotes
-(cHR3)p -c-0- ce_oceAtHRA) p- WO 2011/038843#PCTy EP2010/ 005726 - 9 -
R, R, mand n have i @ (XI'1), and wherein
pis an integer from 03 gis an integer frgm 1080 10, Y is

- CH2- CH2-, - (CH2) 3-, -CHZ)4- -(CH 2)5-, (CH ) -2,6- or
CH( CH3) - CHe- | anil Ré¥have the rrearﬁsng i VE fod('e | a
(XII). . gi ven to Ti " ereinl Ri
n 4, R2 = ter X R2 is att d 5 t ho- position
reI ative to gr oup; R4 = Hg ;Y 5 9= 1. ¢)

Triazine deri¥atives according td fornﬁla (XIV)

wherein Ry, Ry, Ri, Ry, Rs, Rg, 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.

f) Diaryl cyanoacrylates of formula (XVI):

(XVD

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 Ryy=H

10



o X
al kyl ,

wherein R, R2, R3, R4 are identical or different and are H,
CN ovo bah/oggsms and X is al kyl . Pref erence i BCERMN/405726

Tinuvin(r) 1577, wherein R = R2 = R3 = R4-= H X = hexyl and
Cyasorb(r) 10Uv-1 164, wherein R = R2 = R3 = R4 = nethyl; X = octyl.

d) Triazin
WD 2011/ 03

g) mrow@&tw%?fdpﬁmlhgﬁvfml lowing formula (XIVa): (X Va) NN
843PCT/ EP2010/ 005726 - 10 - e) Dineric triazine

derivatives of fornmula (XV): X OH NNft.P. NN wherein R, R2, R3,
R41 R5, R4, R7, Rg can be identical orgdifferent and denote H, alkyl,

CN or

Ito 5,

10

15

20

25

hal ogen, anq X is al kylidene,
- (CH2- CH2- 04, - C(=0); . -and ePLLess
In particular .

ferably nethylidene or
for,cﬁlnlto 10, preferably from

pr

(XVII)

wherein R denotes alkyl. Preferably, R represents C,-Cg-alkyl, in particular C,-Cy-alkyl, and
particularly preferably ethyl.

Particuiarly 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

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.
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

compositions either directly or via 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
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



O Diaryl cyanoacrylates of formula (XVI): wherein RI to R40 can be

i dentical o®vOzipzaseht and denote H, al kyl, CN or hal ogen. FCEER0:#QI5726
is given to Winul(r) 3030, wherein RI td2R40= H WO

2011/ 038843PCT/ EP2010/ 005726 - 11 - g) Malonic esters of fornula

(XVI1): redb@inednd tht slesaues palykytldensii@f &Htﬁ@l::}fborﬁter&igbfﬂ&@ﬁﬁ Solid finely divided
Cl-C6-al kyl, in particular Cl -CI -al kyl , and particul ar preferably

et hyl . 5paneaSeaq vpied PRI i vaRHos Atbile P%Sé‘P%thF%ghﬂ‘H‘é"?%%ﬁsﬁfr ng
conpositions according to the invention are conpounds fromthe group

of the bengzo zoles (a om t he of it oni ¢ est ers

and from  FEGR SRS Abonrin b ryrBEEP et MR g SOl RigbHlor rom
are used i nsa@OAEN0G [giholrom 0. 01 Wt. % to 15 wt.% based on the

nmoul di ng conposition, preferably in amunts of from0.05 wt.%to 1

wt.% particularly preferably i n 10anount f fromO0.1 w.%to 0.4

wt. % based on the noul ding corrp ition, ncorporatl on of such WV
absorg)ers into the conpositions Y3 cQ)r'Hl ﬁ'g Othe vent| on which are

to be’used is carried out by conventi onal nethod for exanpl e by

m xi ng the UV absorbers in solid or liquid formdlrectly with the

mel t of th&héi@hl\disﬁgomrﬁﬁﬁﬂisﬁﬁlﬁﬂ%r substitiiedviry NadiclQandaivdnd 88 havie @i corresponding
exanpl e extruders. or tﬂe ders, ti P@a al | )5 additionally in conbination

with stati Ee?ﬂl&gérgéven in escr:ptlon 0
Suitable carbonic acid diaryl esters in connection with the invention are di-C¢- to di-Cy4-aryl esters,
preferably the diesters of phenol or of alkyl- or aryl-substituted phenols, i.e. diphenyl carbonate,

10 dicresyl carbonate and di-4-tert-butylphenyl carbonate. Diphenyl carbonate is most preferred.

Suitable di-Ce- to di-C4-aryl esters also include asymmetrical diaryl esters, which contain two
different aryl substituents. Phenylcresyl carbonate and 4-tert-butylphenyl phenyl carbonate are

preferred.

Suitable diaryl esters also include mixtures of more than one di-C4-Ci4-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 1.05 10 1.15 mol.

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

formula (V):

wherein

R is a substituted or unsubstituted phenyl, methyl, propyl, ethyl, butyl, Cl or Br, and q
25 represents 0, 1 or 2,



15 M xing can preferably also be carried out by predispersing the W
absor bers wopmisbisgam of polymer nelt, for exanple in intereenpeoi@ms2e
m Xxi ng devices conprising, for exanple,-alateral extruder in
conbination with a nelt discharge device. Predispersion of the W

absor bers a e C

or epar at i Ogl%P?reIi Ofih Hhydté %nt?:% e éc?lq’popﬁdsoérggl %thiq &?Mb@.%g:zef E[ﬁ ailgdr%xyrl%eellz?ne and
poIycarbona@@ﬂwSUthmﬂﬁnsterbatch can be added to the nelt of the
moul di ng 20conpositions either directly or via a mxing device. The

pol ycar bonaj;: : i r

Phe ol ¢t ek BRr5 ot FERRIdhI Iy Kohrkon IR} OB AR ARGy Birespons
car boni c atﬂbﬂmﬂ%ﬂﬁb esters in the presence of a suitable catalyst.

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

carbonate ol i gomers contai ning oxy and/ar_ carbonate end groups,

and suitable carbonic acid diark 3 ahd b\ sph ?£O|S The

25pol ycarbonate to be used'acco g té t i pWentibn can al so be

‘he preparation of
carbonate oligoners in the above ntloned relit transesterification

WO 20 1/038843PCT/EP2010/005726 - reacti ®f and t?? subsequent
pol ycondensati on of the carbonate ollgoners in solid Hely di vi ded
phase at el evated tenperature in vacua or while passing through hot

i nert gasesherBlnef erred carbonate oligoners are described by formula
(1'V), having nol ecul ar meights of from153 to 15,000 [g/nol]. 5 0 YO

ro 0 "Loy mherel unsu stlt stltute ryl

radi cal , and n aﬁpiﬂf%ﬁu:hﬁweorc res SHH ?ﬁ%ah?%gg $"%e n%the
descrlptlon on p. 16 and 17. Sui t abl e carboni c aC|d diaryl esters

i N connect ReRg winti¢petidmmtly b ent honhearaee disul3btuted ordinsi®idtuad ypherogtestsyl, propyl,
preferably the q' st ers.of phenol or of alkyl- or aryl-substituted
phenol s, i.e. d?bﬁ e, 10dicresyl carbonate and

di -4-tert-butyl phenyl carbonate. D phenyl carbonate is nost

pref &dred. r,Sui t mb¢pendtintlC6f orteanctherCptesantyll, 1 es2.er s al so i ncl ude
asymmetrical diaryl esters, which contain two different aryl

substituen S Phe syl . c t eyt t I nyl .
car bonate gre ?ér?@F aﬁzza%%quﬁvé Qlaﬁylféél ch&?@] %néﬂﬁg% I,1-bis(4-
m xt ures Oﬁydlm)dpﬁertyha)rl:l(ﬂlﬂﬁmd,l 1 %:m#ycamybh@st)lmhzenlé’,r &3 enis(etydtaypkdnyl)emizene,

B B L B PAST, FRSA" Cis hGE S her§ BRRR © 39 %isca-hydronypheny)-

-44ert-b
propane, 2,4-bis(4-hydroxyphenyl)-2-methylbutane, 2,2-bis(3-methyl-4-hydroxy-phenyl)-propane,

15 2,2-bis(3-chloro-4-hydroxypheny)propane, bis(3,5-dimethyl-4-hydroxy-phenyl)methane, 2,2-bis-
(3,5-dimethy[-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 isopropyli]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-



carbonate. Based on 1 nol of diphenol, the carbonic acid diaryl

esters canwapauigesssin amounts of from1.00 to 1.30 nol, parpdOEPId/65726
preferably in amounts of from1.02 to 1.2p_-nol and nost preferably in
anounts of from1.05 to 1.15 nol. 20Suitabl e di hydroxyaryl conpounds

in connect ent i i~C o
Formita. (ViR o Bl 1 G R M PR A ReRRsft,  2.2biss

Pr ef erred tydigdpooybenpane cond!Jlbfdlf@XHﬂfl@eMB dﬁtrf{/dro'é(&bléﬁz%ﬁéromO‘l ~hydroxy-
, 4- di hydrﬁﬁ%gﬁg} g and 1, 2-di hydroxybenzene. Suitable
di hydr oxydfa corrpounds in connection with the invention are those

whi ch correspond to formula (VI): 5(VI) wherein
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-oxo0-2,3-
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)methyl)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

Ry, Ryg, Ry and R,; independently of one another can denote identical or different C,- to Cj-
20 alkylenes, Cq- to Cyp-aryls or Cs- to Cg-cycloalkyls, and X can represent an anion, in which the

corresponding acid-base pair H' ++ X" = [JHX has a pK,, of < 11,

Preferred catalysts are tetraphenylphosphonium fluoride, tetraphenylphosphonium tetraphenyl-
borate and tetraphenylphosphonium phenoclate. Tetraphenylphosphonium phenolate is most
preferred. Preferred amounts of phosphonium salt catalysts are, for example, from 1072 to 107 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 sali(s), in

order to increase the rate of polymerisation.



Zis'Cr to Cral kylidene or C5- to Cl2-cycl oal kylidene, S, 502 or a

si ngl e bondvo RM1/038848 | ndependently of one another are a sSubSL/EPit®Ehs5726

or unsubstituted phenyl, nethyl, propyl,igthyl, butyl, d or Br, and
10r, Sindependently of one another represent 0, 1 or 2. Preferred

di phenol s @,ﬁ@h éocétar ol Ry b XpsA L RRBIY Isans40f4a|kaql.l R XY dikeienyrthSHehis AGich as
1, 1- bi s(4- dr oxp enyl)cyclohexane 1, 4-hydr oxyphenyl ) benzene,

1, 3- bi s(4- hyﬁ% dspp Hkerfostsad 2 @xides af bthst('m sn igmcaeg ety bRrAEEaRly. hydroxide,
i s (4= hy dr GuyRBERY |WTELAR Gaits 025t 4SJAKAN RRABAGEKA <oRLAPAHRRolare are most
2, 4- bi s(4- hydr oxyphenyl) - 2- net hyl but ane,

2, 2- bi s(3- p@fdmy:{:l ﬁhd‘]yrdmmx%/oibmmyb/)t-gndpaﬁg example, in the range from 1 to 200 pg/kg,
152 2:bis(3 -h X hen ro

bi s ( 35 5- di H%afel_labiy L{o dt?ég] )%g péfl)( T)Dn%tpﬁ %rggly fr()? 100 to. ]26 é‘g@g’d‘n each case based on
i met hyl- 4- Ehjédnass of dlhydroxydlaryl compound used, in each case calculated as sodium.

roxyphenyl ) pr opane, bi s( 3, 5- dinethyl-4-hydroxypheny|)sylfone,bi s(4-

Bgﬁ Z;ﬁéyghgﬁ%%ﬂ%}%%{ Hat]%%?ﬁn &?;p_%épgreld Ss{e%\;\’l(sé-tpé/ t%¥ngérgtepe§rg¥n8f)e csa(r)rpl)erdod%}/ !sll:pwise in the

phe lr)lypi( Soﬁfeggé’frbrhﬂlﬂﬂ NE003C Ahd ths¢1Ptitd haad exgedas BY Bomapmeipytky enweReant the
, 1- bi s(4-hydr oxy-

pheny1) - 1- aﬁéwgﬂSé'ﬂ Raphestage Aam pe framp\0QP 6% 9k - Pattichiatly preftittindho temppgature

S- (318- di ChcRh®s 4om one stage to another and the pressure falls from one stage to the next.

20hydroxypheny|) propane 2, 2- bi s(3, 5-di brono- 4- hydr oxyphenyl ) pr opane,

1, 1- bi s( gdroxy phenyl -3 3,5-1rinmet hyl cycl ohexane. The dlphenols

that are rrE § Mgl aq'éqaf@aata%féatfrelpfﬁfﬁ@bw %vﬁ%%'wﬁ%ﬁ%d)byfheps&éﬁyh ataHdY)

2, 2-bi s(4- hydroxyphenyl) propane, 4,4'-di hydroxydi phenyl,

1, 1- bi s(4- hydr oxyphenyl)-3, 3, 5- trinethylcy@lo-

hexane, 2, 2- bi s( 3, 5-di br ono- 4- hydy .qx &paneandl, 3- bi s[ 2- (4- hyd

roxyphenyl) - 25i sopropylibenzene. * WO 2011/ 038843RCT/ EP2010/ 005726 -

14 -

wherein the square brackets denote n structural repeating units, M represents Ar 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)
o AL
(R ) Ru)s Ry
(VIID) (1X)
wherein
zZ is C- to Cg-alkylidene or Cs- to C;z—cycloalkylidene, S, 8O, or a single bond,

Ri;, Ry, Rys  independently of one another are a substituted or unsubstituted C,—C g-alkyl
20 radical, preferably a substituted or unsubstituted phenyl, methyl, propyl, ethyl,
butyl, Cl 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



phenypi sopr opyl | benzene, 1, 1- bi s(4- hydroxyphenyl)-3, 3,5-trinethyl cyclo
hexane, 2, 2w 3014038843 PCT/EP2010/005726
hydr oxyphenyl ) pr opane, 4, 4' - di hydr oxydi phehyl and2, 2- bi s( 3, 5- di br ono- 4-
hydr oxy- phenyl)propane. In addition, a branching agent can be added,
for exanpl e conpounds containing three functional 5 phenolic OH
groups. The non- Newt oni an f1 ow beiavfbur woul d be increased by the
branchi ng. Suitabl e branching agentskﬁﬂglude phl or ogl uci nol ,

3, 3- bi s(3-net hyl-4- hydr oxyphenyl) - 2- oxo- 2, 3- diahydr oi ndol e,

4,6-di nethyl-2, 4, 6-tris(4-hydroxyphe®yl ) hept - 2- ene,

4,6-di nethyl-2,4,6-tris(4- hydroxyphényl)-heptane,
1,3,5-tris-(4-hydroxyphenyl)benzene, ;

1,1, 1-tris(4-hydroxyphenyl) et hane,

tri s(4- hydpRx¥RheyhniRREMALNERBERRLB is a compound of the formula
2,2-b|s[4,4-b|s(4-hydroxypheny|)cyc|ohexyFThropane, 2,4- 10

bi s- (4- hydr oxyphenyl i sopr opyl ) phenol ,

2, 6- bi s(2- hydr oxy- 51- net hyl benzyahr40OmehAhy! phenol , 2-(4-

hydr oxyphenyl) - 2- ( 2, 4- di hydr oxyphenyl ) pr opane,

hexaki s(4- (4- hydr oxyphenyl i sopr op henyl ) orthaéerephthalate,

t et raki s(4- hydr oxyphenyl ) net hane, )

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

1, 4-bi s( (41, 4"-di hydroxytri phenypXet hyl ) benzene and i sati nbi scresol,
pentaerythritol, 2,4-dihydroxybenzoic acid, trinesit acid, cyanuric
acid. 15Catal ysts suitable for the preparation of the pol ycarbonates
accordi ng imMerkin@hd e nintonaBdompodraC @xadppaund bhts gorililat he gener a
formula (VI1) wherein R9, R10, Rl11 and RI, independently of one
anot her can denote identical or different Cl- to C 5- 20al kyl enes,
C6- to Clo-aryls or O to Co-eycAod kylA¥—and r can represent an
anion, in which the correspondin i d- pair H+ + r 3 f1HX has a
pKb of < 11. Preferred catal ysts[are teftraphenyl phogghoni um fl uoride,
t et raphenyl phosphoni umtetraphenyl - bote and tetraphenyl phosphoni um
phenol at e. Tetraphenyl phosphoni uln pheng] ate is nost preferred.
Prefesred anounts of phosphoniuﬁFsaIt talysts are, for exanple,
from10-2 to 1 (Y8 not 25 per nol of diphenol, and the catal yst
anounts that are nost preferred are from 104 to 10-6 nol per nol of

di phenol . wbewcamgwns&wm@pq“adag@‘f&%a alysts in addition to the
phosphonium salt(s), in order to increase the rate of polynerisation.
WO 2011/ 038843PCT/ EP2010/ 005726 __ 5 _y—Ap—
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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 R4, which are identical or different, can be H, C;- to Cyp-alkyl, C¢Hs or C(CH;),CsHs,

and



- 15 - Such cocatal ysts can be, for exanple, salts of alkali netals

and al kal i g e@Rliokssaet al s, such as hydroxi des, al koxi des anec@ry010/005726
oxides of lithium sodium and potassium [preferably hydroxide,

al koxi de or aryl oxide salts of sodium Sodi um hydroxi de and sodi um
phenol ate gre npgfty Ry ef£Led. The ampunts of cocatal yst can be, for
exanple, in the rangé from1l to 200 jig/lkg, 5Spreferably from5 to 150
jig/kg and nost preferab from1l0 to 125 jig/kg, in each case based

on the masghgein ﬁ%?l‘m{Mﬂ{ G- Ye wherein i anss % faveithe megoinsaiier ababcul at ed
as sodium The pol ycarbonates can be prepared stepw se, the

tenper at ur gge F@%a%n&@ﬁgéd%gcd?&{ﬁg RUROWVSRioh Baif NCe b ARFEmbILAM: hk, Qetermined
400C, the dwe tinme in each stage can be from 15 mnutes to hour s,

and the pr &% &dmegnsarioneelsomaseasenty caifromes 40P snB Ao pretsrabhofrom P90 to 60,000 and
Partigul ar %St@&@fﬁgs] Blo¥y 151036 ¢ &P at ure 10i ncreases from one stage

to anot her an gressure aI I's from one stage to the next. The

mel t pol ycarbonates that are preferably used are characterised by the
general f ofrategergbixhasoheviptowingmeanings Oy (1 V) wherein the square
brackets denote n structural repeating units, Mrepresents Ar or a

mul tifunctional conpound A, B, C and corrpound D, wherein Ar can be a
conpound that is 15represent ed by forrrulel_(VI 1) or (I1X), preferably

(IX) (R 13)r (MI1) O

The multifunctional compound A is preferably the compound Al:

CH,

OO
CH, 0 (Al
7
X
10 Compound B is preferably the compound B1:
CH, CH,
)T
DanY -
CH, o CH, :
9
X

(C1)




wherein Zis & to Cral kylidene or C5- to Cl2-cycloal kylidene, S, SO

or a singl eydondpzggdss, R14, R15i ndependently of one anot herp@FEp®@10/005726
substituted or unsubstituted Cl-C18-al kylg20radi cal, preferably a
substituted or unsubstituted phenyl, nmethyl, propyl, ethyl, butyl, C

or Br,

andlr[ e n’?pouﬁ 3I Rpel\%\)ﬁgfgle@¥ l)Y thc thgqﬁeaﬁlﬂg%nf@ﬂ ab Lgélﬁ nQ’D ljs p?gfer%bly the

nis a nat ur a

erein the multi tiona und A

conpound of:omrwendlBrlnul a WD 2011/ 038843PCT/ EP2010/ 005726 - 16 -
wherein the multifunctional conmpound B is a conpound of the formula

10

15

20

CHy je

1 \ 7/ ®n
C

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

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

Alky!l phosphates C) which are optionally used according to the invention are compounds of the

general formula (IT):

RSO\R,OR1

i

OR, (I
wherein R, to R; can be H, identical or different linear, branched or cyclic alkyl radicals. C\-Cg-
Alkyl radicals are particularly preferred. C;-C,s-Alkyl represents, for example, methyl, ethyl, n-
propyl, isopropyl, n-butyl, sec-butyl, tert-butyl, n-pentyl, [-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-dimethylbutyl, 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.

Alkyl phosphates which are suitable according to the invention are, for example, mono-, di- and
tri-hexyl phosphate, triisooctyl phosphate and trinonyl phosphate. Triisoocty! phosphate (tris-2-
ethyl-hexyl] phosphate) is preferably used as the alkyl phosphate. It is also possible to use mixtures
of different mono-, di- and tri-alky] 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.



wherein the multifunctional conmpound Cis a conpound of the formula 5
(© wherewnmenmsessd D is a conpound of the formula ancPQTEP28 LM05726
of multifunctional conpounds A, B, CandiPis > 5 ng/kg, wherein Y is
H or a conpound of fornula (X) 10(X) wherein the radicals R16, which

are identi hiLBE8R it B A it 0(1G20: Al . : :
O CHB3) 2 %F%g{)haﬂ%g‘g% 3 03% §s4t%|‘% / Ellglgi 615 0/%%%71%9? f%&!}lng%uﬂréntlon are esters
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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 (I1T):
(R4-CO-0),-Rs-(OH), wherein o = from 1 to 4 and p = from3 to 0 (III)

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

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

C,-Cys-Alkyl radicals are particularly preferred for R4 C;-Cjs-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, l-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, l-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,-Cis-alkylene radical.
C,-Cig-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, palmity] palmitate and stearyl stearate. It is also possible to use mixtures of
different carboxylic acid esters of formula (IIT), 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,



ucan be 0, 1, 2 or 3, wherein Xis Y or -[MXCOQ n-Y, wherein Mand Y
.have the nninyoxpsden above. The pol ycarbonate used accor dRGRER2! W 198726
I nvention can have a nean nol ecul ar wei gbt; determ ned by gel

per neati on chromat ography, of from 5000 to 80,000, preferably from

10, 000 to 6@ Eehodifieh¥BSHinR e R ﬁﬁk@hﬂonf mmp@@cﬁg&a&qﬂ&@dl%ﬁbmp‘&mons) can be
preferably has the follow ng neaning The nul tifunctiona ound A

s pr ef er ABICYarEhdor cHIRIGY THISNE B8 CORSteRES (RO TSAMes @BH{IEN FRIMRS NN or melt

pref erabl ye§t%1n%qm)91%ﬁ*‘e Bl temﬂéra%{lré-m 1 bbdounstdopral, LRAIRRERE devibd such as
preferably the conpound
internal kneaders, extruders and twin-shaft screws. Mixing of the individual constituents can take

5 place either in succession or simultancously, 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 te 250°C. The amount added can be conirolled vig 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 contro] valve.



00 WD 2011/038843PCT/ EP2010/ 005726 - 18 - In conmpounds A, Bl and

.0, X has ww20mwarssdly gi ven above. Conmpound D is preferabl yp@tier2010/005726
conpound DI : The nelt pol ycarbdhat es descri bed above have
been nentioned only by way of exanple. 5Conponents A to D are present
in the nmel papedy lﬁﬁﬁﬁwﬂzﬂﬂ}e d Bedr Qutlp SMOBInStaldd SoWWB{rkdh of\tkeY lateral extruder for
phosphates C) which are optionally used according to the invention

are conpouH@Eagng theargrsprer Ahe Faspanyfin agidestersahatoe vesoen prefiipkly diermetgred in
tFlef*» Cag E@\fﬂétreﬁ%ﬁ&ﬂecl@ﬂera@%xtﬂldg %{oewstr!fann@afhe s%?mka&db ?neﬁﬁécdf'zpdlapg]ragm
al kyl radicals - - kyl radicals are particul ar preferre

Cl- C18- Al kppmp eanethensugable emmle@ﬁmréoxwmﬁwPsteréﬁlﬁyhen priferafly metered in in liquid
el Vs QL A on RO b TN O s ot
cycl opent yth,aphraglemythp, als:lival.hdrmtslw’e,maawylarly jg;eferaldy frem 59 tp 2. Fohalr., Altemati,vely, it
(]ZI-I xt Eg: Bﬁ?t so’ pfsséﬁgtfor}%{nﬁcalr%&;{?/h? gcléfgs%eréé GDnlg?t X?%uc?d nﬁ) tlﬂg m%ﬁnﬂé/am mlthe mixing
2, 2-di et hycbriwtf;lie lataal&}xdudm,tvﬁryé tontrgl valvg, 3- 15 di et hyI but yl ,
1-ethyl butyl, 2-ethylbutyl, 1,1,2-trinethylpropyl,

b2 2 o TR et B BHBLARY e syt e
I some@i c rmrntzhyihs add]tnvmmmhrmglsntdeoybrdentodamsleeyﬂat alhtlﬁraddiecqsla,re mixed thoroughly.

o bl o ot Pl RESRaE fkls of Fro et A TEFRE s g} gl RAP B RE i PolyEtodzfy met

stream. Mixing of the main melt stream with the melt stream of the lateral extruder takes place via

ateral eﬁtruder

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, vig 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 external 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.



tri-hexyl phosphate, triisooctyl phosphate and trinonyl phosphate.
Triisooct yw@etmspsssse (tris-2- 20et hyl - hexyl phosphate) is pIeEER0aid0g726
used as the al kyl phosphate. It is also-pbssible to use m xtures of
different nono-, di- and tri-alkyl phosphates. The al kyl phosphates
that are uwamamaecﬁmh@we@brdlﬁg ARV Etdh chl BMrdstaPend ARnBckGor opaque. Further
preferably fromO to 500 particularly preferably from2 to

500 ng/ kg, Meuked bedies: He i Bﬁ'aF“'We‘i’Ftﬁlﬁ%l e magactedRirt fatp Sterage yyodia, such as mini
2011/ 038843%@5?&1@@-91@@%&ﬁor dlé‘l%ll verﬂtf!pﬁ'@ﬁs' (@)Vq}'%ﬁ b9 drldurRkd gac slifl Sptical
D) which are optionally used acCording to the invention are esters of

al i phati c l8#g- eWaprisesar ooy | frt lightings PWiPPWSarrBW@mot@fe b@idyghtale@m, glazing for
al iphatic @&Q{r%o%muopvmc@éso Mer Q%ﬁ éﬁc'h %e%ﬁ&gxsﬁlc'aﬁ d double-
acid esters that are particul ar prefera f;use conpounds o

t he gener abkif greatsbatwin-mall shegis12. 1 00 0)e-R5-(OH) p whereln o = from

Ito 4 and p = from3 to O (II1) wherein R4 is an aliphatic saturated

or unsaturated, linear, cyclic or branched al kyl radical and R5 is an

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

R5-(OH),p. Cl-Cis-Akyl radicals are particularly preferred for 124.
Cl-Cm Al kyl represents, for exanple, nmethyl, ethyl, n-propyl,

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

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

cycl ohexyl, cyclopentyl, n-hexyl, 1,1- d inethylpropyl, 1,2-d

i met hyl propyl, 1-nethylpentyl, 2-nmethyl pentyl, 3-nethylpentyl, 4-

nmet hyl pentyl, 1,1-dinethylbutyl, 1,2-dinethyl butyl,

1, 3-di et hyl butyl, 2,2-dinmethyl butyl, 2,3-dinethylbutyl,

3, 3-di nmet hyl butyl, 1-ethylbutyl, 2-ethylbutyl, 1,1,2-trinethylpropyl,
1,2,2- trinmethyl propyl, 1l-ethyl-I-nethyl propyl or

1-et hyl - 2-nmet hyl propyl, n-heptyl and n-octyl, pinacyl, 15adamantyl,

the isoneric nenthyls, n-nonyl, n-decyl, n-dodecyl, n-tridecyl,
n-tetradecyl, n- hexadecyl or n-octadecyl. Al kylene represents a

strai ght-chain, cyclic, branched or unbranched Cl -G s-al kyl ene

radi cal . Cl-Cl18-al kyl ene represents, for exanple, nethylene,

et hyl ene, n-propyl ene, isopropylene, n- butyl ene, n-pentylene,

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

n- dodecyl ene,



20n-tri decyl ene, n-tetradecyl ene, n-hexadecyl ene or n-octadecyl ene.

In the cas¥®101¥838843 of pol yhydric al cohols, free, non-estRET/ERP2/@ET26
groups can al so be present. Aliphatic calboxylic acid esters that are
suitabl e according to the invention are, for exanple: glycerol
nmonost ear akgampreé M tyl palmtate and stearyl stearate. It is also
possible to use mxtures of different carboxylic acid esters of

formula (I ) Carb acr esters that are pref used

25" oot or 5GP PRTRHRRARITRBIO MEIIGEBIS) YoE M ABEHTTGH F SphHarae fioh Berstort,
propanedi oHanstgaithla @baghal of ¢eky/hmal Tiehdbe RmpBMfutdtwere 8b& @200 B60°T. The
nyristic, palmtig, stearic or ganrc cid, .and, m xtures thereof.

Pent aer yt h4108F agdiyes Steesefpied inyinhe fP qgrsaderpisiuze wih aglygarbonate powder —
steargate ane:ps, epRassltiRliomsit 8 emowind m xtures thereof, are
particularly preferred. The carboxylic acid esters are used in
anounts of fromQ to 12,000 ng/ kg, preferably from500 to 3010, 000

ng/ kg, par RE¥gRkErpl Usedat or aply from 2000 to 8000 ny/ kg, based on the
total weight of the conposition. WD 2011/038843PCT/EP2010/ 005726 -

20 - The cpmoelatﬂo@merbam@wdha@ a@d?tvﬁeb%aéeﬂ‘bﬂﬂiidpﬁ&ro( raredntr mﬂd mbma:tbenate)
noul di ng conposi tions) can Eﬁepared for ex
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devi ces such as internal knea ers, ext ruders’ and tmnn shaft screws.

M xi ng of the individual constituents can take pl ace either in

succtSsi onP62 & rfuPprsbRIgtey Withpyt nasditises aerst OQOeSIthemirrr\t diipidg atruMYR of
or at a hi ghghylaAREBEEEY e kD RAXTRIAISToHPEChdRAC QF, & Qrgd bOcid¥ethe detection
i nvention can, however, also be introduced into the nel

polycarbonhmé nmoul di ng conposition separately at drfferent st ages of
the preparation process. For exanple, the al kyl phosphate and/or the
triaryl phogphi ne can be iptragHaeGdhinet 0 the nelt pol ycarbonate during
or at the end of the polycondensatron before 10aliphatic carboxylic
acid esters_are added. There are no limts regarding the manner in
whi ch the BBR%ounds accorBRUEEYSIGIidraptRyradt i on are added. The
conpounds according to the invention, or the m xtures of the
conppyinds  peGarghng to thﬁaﬁﬂg@@%kon can be added to the polyner
melt in the formof solids, e.g. in powder form in solution or in
the formof_a nelt. The netered addition of the organi c phosphorus
conpounds S 15 of the HYiFHMMES@A Doxylic acid esters preferably
takes place via a |lateral extruder downstream of the |ast

pol ycondensailkAphsdph@e. | Misf(SLeMsLi-oakangniesyMprtsshitea | ateral extruder
is particularly preferably operated with a throughput of, for

exanple, from2Q0 to 1000_kg of pal ycarho te per hour. The addition
of the Uv dB¥YRBETs prefe?ggv¥"?%QE§”BW§E 1B5N40H 5G9 form at a
tenperature of 20 approximately from 80 to 250C downstream of the
pol ycar bonabgavieB&ap:unnel p-phddl/Rnabig@eryRherhdlonit adi@réatac@¥f dsiteler t hat
is equi pped with mxing el enents. The UV absorbers are thereby

FrontS o SMRA0h: of or abiRe Su PN BB DT o a0 B 08 The

anount added can be cont r@bhRdlaMiR thproahe’re. 1 n anot her
preferred enbodi nent, the lEN gbﬁ%r%@?@%eﬁgd ed in solid formto the
pol ycarbonate feed 25funnel of the lateral extruder. In a preferred
enbodi nent, the optional netered addition of al kyl phosphates is
carried out, for exanple, at roomtenperature in liquid form

t oget her WChdtadbisptoardeHah ddldihddothpbdifor atdsedifi LN itvdnaed(tésu mambdspf
the |l ateral extruder. The amount of al kyl phosphate is netered for

-???g?;?bh%ﬁ Vﬁfggsﬂé], 5118(?18&%3%{:}))8{]33%?%gr%:%te%rrnngy l%tr rrlllggsurslrlljé 'Ehe melt \P sc&p ity 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 1SO 11443 with the aid of a capillary rheometer.



30 liquid format a tenperature of approximately from80 to 250C
.downst r eamved 2q1m@3884d4 ycar bonate feed funnel, into a zone of PATEP2010/005726
| ateral extruder that is equipped with a24«ing el enents. The

phosphi nes are thereby renoved froma |oop which is preferably

mai nt ai ned CalouAmpPds@i@idfiternhoulde@Bodied © erRabiiorsrRheyefbBiviiesatnddx YI: The optical
tenperature of from80 to 250C. The anmpbunt added can be control| ed

via a cont PEPCRE he MAEdng Lompaens prerrirero 107 0ueTiow acexipiermined by measuring
Parti cul ar ki spregfednaidwhesAin@RaN HRH MndAdeb&pbdiatalid fdodonR stitheamets 3.
the |l ateral extruder for increasing the pressure. The carboxylic acid
esters that are used can preferably be netered in downstream of the )
| ateral ext¥Haipatighgoly fict FRAF ofiscetly Sftarslt Thex elativp soflign ovigspsity eta rel s
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are then preferably nmetered in in [iquid 5 form downstream of

gear punp, particularly preferabl¥ at from80 to 250C,_ by neans of a

di aphr agm Paieningiionerl Eiedtvdiplyic s@bilifeby peant peubailingteyt Brediveishyic stabiinse the
to 250 bar poffding BRbbNEdn¥ ’acdoﬁrdihﬁstoath§ PvBRRA P b&eried &AL HOXY-dafled boiling
acid esters to be introduced into the nelt streamin’the mXxing zone

of the | at é&stin veaary warsein stapdard tesowpesiobnsyait stered [for apgietofl ¢ 00 heuryin pure water
preferred arbodidRN: nofndt dldstre EkBEes # q ;

| at eral extruder 10 éﬁgnaﬂﬁ tﬁgﬁgﬁﬁg?ﬁve%ﬁg$%§€%382@§%£?£ﬁ%;%?gggthfdby
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melt of th ral I J0Lr Cc .nto .t he i .

pol ycar bong}tjléél%\%ilrg1 ' ﬁqer%%%q%k’/i’gﬁ?ﬁgpg{é 1{.1&%1 \%gﬁ%hﬁ?%%%aﬁ Vgs) 'énegﬁ%}'?\,ia? ?1“ inﬁlée Eta rel.
mel t str eamlof aftehéhel tmilgatst,axd theckdere tiedealtipl afttbe polamer. ffuhd Berelstatd falls by
m xer. As an alt ti.ve. {0 meteri i i quid.form. the.phosphi nes

and the caf Oﬁeib?"%@caiﬁ r5eots rsT s g?a“ dl]gsnae eléfgg 'k tPﬁQ?IH'gg tf’%r‘srﬂoéf’aséed'
mast er batch (concentrate of the additives in polycarbonate) or in

pure, sol i @hé oreimvolvina-floherapaMACRIY b datatnenddee d 06Unael undér 4 he kkadadnaing a melt
extrr?er. ?@Ch a mast er pat ch c§§1q2¥tain further additives. Al

addi {1 ves TSR GPEI"BETRIFOYI'EE 'Ato t he pol ycarbonate subsequently,
for exanpl e by conpoundi ng. 20The noul di ng conpositions according to

t he i nvent Teeschtv Dehowsehd chmpdstnpratiucinpotn®fprépated dad trodéiesis@bitiad) yhe Y1

type. These ,can be produced preferably hy injection ul di ng but

al S0, in a R rddrBRATRY: AEuIFIFRERorRcoHY R DA ShraU L enE aY Aer 2
processes. 1¢0-fiduf thoRing fedi Nasof nmRiRELES tHaGhyidfolftRestli g UsTt the ndildifD bbratRAitions
bodi es by deep, drawi ng from previously produced sheets or fil ns.
25Exanpl es?SPTARsIP HEd™ 58U "es according to the invention are profiles,
filnms, casing parts of any kind, e.g. for donestic appliances such as

j ui c20 ext r 8edn@1s, ac€Riihe ® INBGIVERES ardMose 2SS, & oF 1201111621 2g0) NBNL5S2C DY and
as nonitors, printers, copiers; for sheets and coextruded | ayers

t her eof p?%es, electrical installation conduits, w ndows, doors and
profiles for the construction sector, interior fittings and external

appl i cat i OBgimglénd. Nes Bk AFdrErce BkanfPhOwIRR! Adagivkd.el d, e.g. for swtches
and sockets. 30 The noul ded bodi es according to the invention can

al so be used for .interior fittings nzgcorrp nents for rail|wa ) )
vehi cl es, SFATES 3afbe /ol ,”°Bﬁ=s]és%dr1|§ t:f'f‘ear“dﬁﬁta@ra?s\?éﬁf @F%rg',“gé‘gt"wv?"té’g-
for autonotive bodywork parts.

As compared with the Reference Example 1, all the examples according to the invention exhibit

25 improved flowability, determined by means of the measured melt viscosities, and improved optical
properties, shown by the lower Y1 value. All the examples according to the invention additionally
exhibit good hydrolytic stability, which is demonstrated by a very small change in the relative

viscosity after the boiling test.

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.



WO 2011/ 038843PCT/ EP2010/ 005726 - 22 - The noul ded bodi es accordi ng
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sheets. WO 2011/038843PCT/ EP20101005726 nE

conpounds aedkedlyimee tteant 23 mﬁemﬁ@rhovveb(el"m tyéltu@\»ildrn@nvr ey 2@2@31@1 —0.025 after
extrugder f r f mp f ol

The cgse tﬁe(?%ﬂeérﬁgst ﬁ%lie)egl t\t/lv":ere':e re\éa&?ﬁ#ég@%%@%rﬁgﬁgﬂgggﬁ{ﬁggﬁ%l ti veIJ
ver e met er g initiali valuehie nfagredlydfssahqnoWd3p afrena $-kouniboifing tisyand mivokealtyeless than
powder - 5 on the total weighed anount. Raw materials
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B: 11 ppm 7 r oup /

> s a pol o sREgTb e BBy, BRI, Doy SRtk GRS i
an MAR of a@nleclntﬂérﬂﬁ)bynhacaéxﬁﬁlﬁfﬂoiis zibcdngmgtd\;ﬂhbinvémrwtl onal conpounds A

B, C and D below the detection Iimt. TPP:triphenyl phosphi ne

ared with
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Table 1: Examples 1- 14, melt viscosities of prepared compounds
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Table 2: Examples 15- 28, melt viscosities of prepared compounds
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(1le)wherein Ar = R (C6-Cl4-aryl radical) CH3CH3 /\ 01 C- C- P

‘HNN. (CMEQ 2011038843 (CH2L-C - (CH)"-H(1h) R (CHAT P i NPGIHERIQ1(R005726
is an unsubstituted or substituted C6-Cl4-aryl radical and n and m
each i ndependently of the other is an inBeéger froml to 7, and

wherein the hydrogen atons of 5radicals (la) to (lc) can also be

repl aced bwsdublsdriftonemt abovangblashee ebmpositioBSaccording to the invention have a Yl of < 2.8

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



Wcan al so be | - phenyl or a-naphthyl when Al) and Ar2 in

fornul a (I)’V%?Oélfgﬁéfgl i kewi se 4-phenyl - phenyl or a- napht hy|ECTA010/005726
wherei n the 4-phenyl - phenyl and a- naphthgl radi cal s can be

substituted. 2. Conposition according to-2laim1, in which the nelt

pol ycarbonate is a nelt 5pol ycarbonate of formula (IV) 0 Y+O MO 11

in OY (1V)Pafesrdaimst he square brackets denote structural repeating
units, Mis Ar3 or a multifunctional conmpound A, B, C and conpound D

wherein Ar3 ca - ] formula (V1) or (1X)
wherein i si;Cr Og%ﬁgﬁ%%ﬁ%é{@a{ @feﬁ{b%gaég%dcycl oal kyl i dene, S, SO2
or a single bond, is a natural nunber, R13, R14, R15i ndependently of
one anot her amp # lewtmeiti\istsorbor unsubstitut ed Cl- C18- 15al kyl

radical, preferably a substituted or unsubstituted phenyl, nethyl,

propyl, ethyl byt h -nand n represents 0, 1 or 2, r, s, t
independentlybg) &A%aétoé]ggt%@h'ﬁc%@be 0, 1,2 or 3, wherein Xis Y or

-0 IVDOOO; "-Y,
¢} optionally an aliphatic carboxylic acid ester,

wherein the phosphines are compounds of formula (I):

Ar1 \ﬁ’ /Arz

R

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 (Ih)

R
~
T CHITP (1a)

R
10



wherein the multifunctional conmpound A is a conpound of the formula
w34 - - ArWQHIEMPherein the nultifunctional conpound B FP&T/BP2010/005726
conpound of the fornmula -Ar-OTAr- =-0 0.03) X wherein the

mul tifunctional conpound Cis a conmpound3df the formula -Ar-O Ar- kO

kO 00 X x.

R
-
—(CH,)—P—(CH,)—
( Z)n ( 2)rn P\ (Ib)
R
R
R
—~
—CH=CH-—P
N (Ic)
R
R
— N /
C—=—cC P\ (Id)
R
R
—~
—Ar——p (Ie}  wherein Ar=R
\R
(Cs-Cyy-aryl radical)
CHJ\ /CH3
C
/\
e o an
R
-
—CH;/—~C—C—CH;—P
2 H H 2 \\R
R 1
. (Ig)
<
R
/!
(CHY— P
R
—{(CH,),,—C —(CH,) -H (k)
R
/
(CHz)n—P\
R

in which R is an unsubstituted or substituted CsCj4-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



wherein conmpound D is a conpound of the fornula -Ar-O-Ar_ and the sum
of nul tifuMQ2UNE88%bnpounds A, B, Cand Dis > 5 ng/ kg, wheFEEROWHLS726
H or a conpound of formula (X wherein the radicals R16, which are
identical or different, can be H O to-&26-alkyl, C6H5 or

C(CH3) 2C61- 16, and can be 0, 1, 2 or 3, WO

2011/ 038843PCT/ EP%WOWBI&nyB@eny!\MﬂW ephthivl winel er hay art ii\efomaam'(mgre each

gi ven above. Co ition accordin o claimil sed
in that the W ab%g?%‘iﬂw Irpheny] op e, g]&&]ﬂr @dc%‘?f"b%‘b Rhﬁeﬂ# baphthyl
of the benzotri saphrSan b JuBdinies, cyanoacryl ates or nalonlc esters

UV absorbers fromthe group of the benzotriazol es and mal onic esters

being preferred,, 54. Conposifion cor ny one of clains 1 t
3, charactgrlseGOWW”FHEta?ﬁ '@Wt%b (o] 00) r§gtW§FF %8 Wg%dmﬁwﬁﬂﬁﬁ%?d§eﬁ melt

in amounts of fpERaboRdte bPfokbuMfIvye based on the total weight of the
conposi tion. 5. Conposition according to any one of clains 1 to 3,
characterised in that the UV absorbers th are used are enployed in
anounts of from0.1 to 0.4 wt. 96”$§sed oniﬁhe total weight of the

10conposi ti on.
nposi ti )

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 (VIII) or (1X)

W W

10 r (V) (IX)
wherein
Z is Cy- to Cg-alkylidene or Cs- to Cjs-cycloalkylidene, S, SO, or a single bond,
n is a natural number,

Rz, Rya, Rys independently of one another are a substituted or unsubstituted C;~C3-
15 alkyl radical, preferably a substituted or unsubstituted phenyl, methyl,
propyl, ethyl, butyl, Cl or Br, and n represents 0, | or 2,

r,s,t independently of one anothercan be 0, 1, 2 or 3,
wherein X is Y or -[MOCOOQO],-Y,

wherein the multifunctional compound A is a compound of the formula



6. Conposition according to any one of clainms 1 to 5, characterised
in that t h¥QHaEBRBHes that are used are enpl oyed i n anountRCTBEPA0FGAS726
10 to 2000 ng/ kg, based on the total weight of the conposition. 7.
Conposition according to any one of clat®-1 to 5, characterised in
that the phosphines that are 15used are enployed in anmounts of from
100 to 500 np/ kg, based on the total_peight of the conposition. 8.
Conposition according to any one of clains 1 to 7, characterised in
that the phosphine is triphenyl phosph ng. A) 9. Conposition
according to any one of clainms 1 to 8 furthe? conprising at |east
one al kyl 20phosphate of the general %ormula (11): 0 R 0"11, OR 3pl
OR2(11) wherein Rl to R3 can be H, identical or different I|inear,
branched or cyclic al kyl radicals, nono-, di- or tri-isooctyl
phosphat e (tri - 2hatinyhchexiifunghosizhape)ndd isa compdund ef thikénmoka bei ng

preferred. 10. Conposition according to any one of clains 1 to
9, further conprising aliphatic carhoxyl]c 25acid esters of the
general formula (I11): (R4-00-0)0-R%" p wherein o = fromlto 4 and
p=from3toO(lll) W 2011/0388 / EP2010/ 005726
" {8)
|
X

wherein the multifunctional compound C is a compound of the formula

—Ar-0—Ar—

I::O l=0
0 0 ©
! 1

5 X X

wherein compound D is a compound of the formula

—Ar-0—Ar—

O

®)

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 Ry, which are identical or different, can be H, C,- to Cy-alkyl, Cglls or
C(CH3)2C5H5, and

u canbe 0, 1,2 0or3,



-36 - wherein R4 is an ali phati c saturated or unsaturated, |inear,
cyclic or BYQHUMESA kyl radical and R5 is an al kyl ene radi RGI/EBA01¢{005726
nono- to tetra-hydric aliphatic alcohol R5-(OH)O+p. 1I. Conposition
according to either claim9 or claim10;3Zharacterised in that the

al kyl phosphates that are used are enployed in anobunts of fromO0.5 to
500 ng/ kg, basedherintMend Gthate themghiinggfivenboveconposi tion. 12.
Conposition according to any one of the preceding clains,

characteri §eg '

o oo |3 b ROt s S DL BB Bl s
wei ght of tdmepavedpide theogroup of thel Benzéiaagotes) tinfinesac@osadiyiigestod napnicosers, UV
of cl ains Itob12, ch racter%tﬁeg int hzlat t(?e a.rbo%%{bi.c acj.d l10esters
that are uB%roSFd RNBF 8TPEE 1 B BHBUIRELISAN PRIS G PHP8BEG Y/ kg,

based on the total weight of the conposition. 14. Conposition

accor di fiig #toCamypsine acfrdifpetophe osdbiitgpint Aiters, chalaedet ér ihsete UV dbb@bers that
the Y! value of the materi.al after_injection moulding is |less than or
caual 1o 2M80NEhE FHRER 1 props oEra 6| UM B ST PR agielongBy o the
after a 50edmmusitioni | ing test and | ess than 0.025 after 100 hours.

1515. Moul ded bodi es containing a conposition according to any one of
clains 1t OS.%dmposition according to any one of claims 1 to 3, characterised in that the UV absorbers 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/kg, 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 8, further comprising at least one alkyl

20 phosphate of the general formula (II):

0
ROLJOR,

|
OR,

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 (111):

(R4-CO-0)¢-Rs5-(OH), wherein o=from 1 to4and p=from3to 0 (III)



10

15

WO 2011/038843 PCT/EP2010/005726
-36-

wherein Ry 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),.p.

11. Composition according to either claim 9 or claim 10, characterised in that the alkyl phosphates
that are used are employed in amounts of from 0.5 to 500 mg/kg, based on the total weight of the

composition.

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



