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© POLYCARBONATWOP#@98Zesent i nvention relates to containers ofCHERHAHH
pol ycarbonate, to the production thereofl-and to the use thereof and to
branched pol ycarbonate. Containers of pol ycarbonate are known. Contai ners
of pol ycarbonat e exhi bit nunerous advantageous properties, such as for
- exanpl e el evaheiEROBPBRANCHED GORICARBORRTE I properties, el evat ed

resi stance to envtronnmental influences and a | ong service life together
with | ow wei ght and stralghtformard | ow- cost producibility. Polycarbonate

cont ai ners roduced, f.or t S
process or ta'hE %Fﬁséﬁtt Y PBV\FG (!ﬁ’ ,ﬂ?n&llgeg% ots}eb%%e# Pﬁ@c%gﬁﬁ‘% "g%
moul di ng. pr 4563 setich s{) (8 (56 EacRR6 PhdtoBRAAEL polbarBonatb.ngl o scr ew
extruder and are s ape |e to forma free-standing tube, which is
subsequent |y encl osed by a bI owi ng nmoul d, which pinches together the bottom
of the tube. The tube is inflated vmthln the noul d, thus being shaped as
desired. Af tEentangs af HOINCALPOBaEi%RKNIIWR noul d i s opened and the hol | ow
article may be renoved (a rmre detail ed description may be found, for
exanpl e, in Brinkschroder, Pol ycar bonate in Becker, Braun,
Kunst st of T - RanidRineh, ofY 1y6@bﬁiaie esabiY paiAIIR ey antEipdovie peipaties, Rehyastber
Cel | ul oseester, Carl nser Verlag, Minich, Vienna 1992, pages 257 to
264). 25 It emnqﬂb/aluvatgddwspmewe gaoamgmhgmipglcm@pmlas,tql@vqmg iesitanend e for
extrusion bl ow, noul di ng I n order, t ensure et% EZI ab| | .i

o]

Branché® pol §virepmsaatd QP@C%&PEH% P 5§V ESe \sfh\gmgh?/gl&cll on
bl ow noul d{,@{%@%@%’d’ ?o@-cﬁ&rﬂ?bdlﬁ‘:ﬁﬂlﬁ& of injection m)ul ding aid bl ow

nmoul di ng,

Polycarbonate containers are produccd, for example, using the extrusion blow
moulding process or the injection blow moulding proc¢ess.

15
In the extrusion blow moulding process, the pellets are generally melted with a
single screw extruder and are shaped by a die to form a free-standing tube, which is
subsequently enclosed by a blowing mould, which pinches together the bottom of
the tube. The tube is inflated within the mould, thus being shaped as desired. After a

20 cooling period, the mould is opened and the hollow article may be removed (a more
detailed description may be found, for ¢xample, in Brinkschréder, F.J,
Polycarbonate in Becker, Braun, Kunststoff-Handbuch, volume 3/1, Polycarbonate,
Polyacetale, Polyester, Celluloseester, Carl Hanser Verlag, Munich, Vienna 1992,
pages 257 10 264),

25
It is advantageous to use a highly pscudoplastic polycarbonate for extrusion blow
moulding in order to ensure clevated meclt stability. Branched polycarbonates are

particularly pscudoplastic.

30 The injection blow moulding process is a combination of injection moulding ahd

Blaw maulding,



-2 The process proceeds in three stages: 1 & FEB 2004 PCT/ EPOO/ 084711 1)6 FEB 2004

i njection megll@ g2f the parison in the plastic tenperat ur%c?fﬁ’f’]'lj’é"%—f t he
pol ycar bonat'e ?B I nflation of the parison in the thernoplastic range of
t he pol ycarbonate (the <core of the injection nmoulding tool is

si mul t aneously the bl ow ng mandrel) 3) §t2r_i ppi ng of the hollow article and,
optionally, cooling of the blowwng 10 mandrel with air (a nore detailed
description nmay be feund, for exanple, in Anders, S., Kam nski, A,
Kappenstein, R, Polycarbonate in Becker, Braun, Kurzststoff-Handbuch,

vol ume 311, pfolyeadhnnaiss inthtepatgenl e, Pol yester, Cellul oseester, Carl
Hanser Verlag, " 15 Minich, Vienna 1992, pages 223 to 225). Known containers
of pol ycarbonato exhibit the disadvantage that they do not neet certain

requi renents for practical use. Lf, Kk CONLR PRkt Rimpednifardngaaifethar e
subj ect ed tolbeveiféefr%’élh@ﬁ}‘@mg gt ﬂéesg, %hneﬂlgont% ner rraﬂywburst. This may
occur, for 20 exanp| e

i liquid-filled container is dropped from sone
hei ght onto the gPoJﬁ%{hOB?tgr exanple fromthe | oading area of a truck in
whi ch tge container is being transported. Such nmechanical |oads may, for

exanpl e, be sinulated by the drop test . as i e ' | LRRAS € tHe
text. 25 The2pbj ednfldfont ¢fethe RIBIAN @F@%@Bfﬁ&ﬁg@@em% @f/’w&? cont gi ners

of polycarbonate which have gre - Dh&aks Behutfahengtyiht biuwikp ovandrel)
cont ai ners of pol f@‘éer%é}%fnéem%élr?%lgu%?é@@ed to sever e}hmachani cal stress.

The object according to the invention is achieved by containers of branched
30 pol ycarbonate, characterised in that, at 260C apd a shear .r : s',
the WO 01/19892 3 shrifpifigBfld@4hollow article and, Goionally Zodie?or " B o18ink?

10 mandrel with air

(a more detailed descniption may be found, for example, in Anders, S., Kaminski,
A., Kappenstein, R., Polycarbonate in Becker, Braun, Kunststoff-Handbuch, volume

3/1, Polycarbonate, Polyacetale, Polyester, Celluloseester, Carl Hanser Verlag,

15 Munich, Vienna 1992, pages 223 to 225).

Known containers of polycarbonate exhibit the disadvantage that they do not meet
certain requirements for practical use. If known containers of polycarbonate are
subjected to severc mechanical 5tress, the container may burst. This may occur, for
20 example, if a liquid-filled container is dropped from some height onto the ground,
for example from the loading area of a truck in which the container is being
transported. Such mechanical loads may, for example, be simulated by the drop test |

as 1s described in the present text.

25 The object of the invention 15 accordingly to provide containers of polycarbonate
which have greater breaking strength than known containers of polycarbonate when

subjected to severc mechanical stress.

The object according to the invention is achieved by containcrs of brariched

-1
30 polycarbonate, characterised in that, at 260°C and a shear rate of 10 &7, the



PCT/ EPO0O/ 08471 pol ycarbonate has a nelt viscosity of 5500 to 9000 Pad.§ FEB 2004
- preferably of 6000 to 8000 Pas and particularly preferablypgi/Epofiissro 8000
" Pas and, at Yot/ a shear rate of 1000 s', a nelt viscosity of 880 to
1500 Pas, preferably of 900 to 1500 Pas and particularly preferably of 950
to 1200 Pas and that it has an MFR (nelt flow index, 5 neasured to |S01133)
of 0.1 to 3.0 g/10 mn, preferably of 0-3to0 2.8 8110 nin and particul arly
preferably of 0.5 to-2.5 8110 mi n. The containers of branched pol ycarbonate
are preferably characterised in that phenol and/or al kyl phenols and/ or

aryl phenol s g}r)]@fzgl%gﬁ%# Rad Qqneﬁ{)ﬁg{;{ﬁ L QI 5800 th10000 Ras; eetetdlpof §elr bddle,

wi th al kyl ph or ary enol 5 being particularly preferred and

al kyl phenol s pggzw?mwlaﬂﬁptdfaub@rdﬂésmm 800&Bas Aide 20975 398 asherr Bl hed
pol ycarbonate are

urthernore preferably characterised. ip .t ly is
used in the pnwuéiamelbfliscmmfaméﬂl%‘m Yanmisien 8&80{3%?‘%@9?”%3‘9“‘
branched pol ycarbonat e cont ai 1, st 6iS( 4 gﬁ;ﬁ% indEPE)
and/ or 3, 3- prEEYlaRY BTG eg@ﬁy Hggﬁé%b#e&n{’/ﬁ&@tgéﬁq gé%m(;l y ?@Fﬁgjgﬁe (1 I?lK,
i satin hiscresol i ageEND - it Préfat sf 055 tbr2at gH@dnin an
pol ycar %onat @%ﬁ%’e?ﬁg%?m g@gile%ggb 1-ylaﬂ'cha?gct eamed 20 in that the
pol ycar bonat gaRalalyprafecibingf 0.6de?.5a¢/1260C, defined as the quotient of

melt viscosity at a shear rate of 10' and 1000 s', of 6 to 12, preferably
of 7 to 12 and particularly preferably of 7 to 10_ The branching index is

abbreviated to SV index. .,Jhe ,cqnt ali f eak&Phathet vHefol
furthernore prEFORERSS ehhranehe rﬂoz)gg‘%@g&iaﬁpg’ﬂég?agl?kd%lg%ﬁenog ﬁgg/%ﬂrh .
aryl phenol s r MeBSE drphBRolp el ugdd ianthe fproduetion ar dhe branche

pol ycar bonat %@Wt%@?%blghenol sirgep}hng particularly preferred and that the
br ancheg pol yeAydachvaiat, edthtadkylphchols, andariasy!phenpls b@é%ﬁéﬁﬁ‘ﬂﬂ;”gﬁ’ PATETE )
and/ or 3, 3-bi s(3-net hyl - 4- hydr ox Eﬁhen%%) - 240X0- 2, 3-di hydr oi ndol e (I BK,

i satin bi scre@lbﬂ}’hﬂf@éﬂbﬁ*%&?ﬁ’ﬁé"‘!ﬁ’é Y PIB*T®E £ E B 7094 WD 01/ 19892

PCT/ EP0O0108471

The containers of branched polycarbonate are furthermore preferably characterised
in that phenol is used in the production of the branched polycarbonate and that the
15 branched polycarbonate contains 1,1,1-tris{(4-hydroxyphenyl)ethane (THPE) and/or
3,3-bis(3-methy1-4—hydroxyphcnyl)—2-oxo-2,3-dihydroindole (IBK, isatin biscresol)

as branching agent.

The containers of branched polycarbonate are furthermore preferably characterised
20 in that the polycarbonate has a branching index at 260°C, defined as the quotient of

melt viscosity at a shear rate of 10" and 1000 s, of 6 to 12, preferably of 7 to 12 and

particularly preferably of 7 to 10. The branching index is abbreviated to SV index.

The containers of branched polycarbonate are furthermore preferably characterised
25 in that alkylphenols and/or arylphenols are preferably used in the preduction of the
branched polycarbonate, with alkylphenols being particularly preferred and that the
branched polycarbonate contains 1,1,1-tris(d-hydroxyphenyl)cthane (THPE) and/or
3,3-bis(3-mcthy1—4—hyd.roxyphenyl)-2-0x0-2,3-dihydroindolc (IBK, isatin biscresol)
as branching agent.
30



4 5 10 The contai ners of branched pol ycarbonate are particularly prefbﬁélﬁﬂﬂﬂm

characterised in that p-tert.-cunyl phenol is used as  the RCIVERMOATLI n t he
producti on SO®HEY anched pol ycarbonate. The containers of branched

pol ycarbonate are furthernore particularly preferably characterised in
that p-tert.-butyl phenol or isooctyl phengl is used as the al kyl phenol in
t he production of the branched polycarbbﬁate. These contai ners are
accordingly provided.by the present invention. The present invention also
provi des the production of the containers according to the invention. The

resent invention al so Vi heicalrly aireferabl UARS
5)5 inven!t i g@%étW%ggﬁr#%%gm¢%Mtﬁeb carly ireferablyadescirisgd e

al so provides the brancéﬁg ched
pol ycar bona&gs[ QEUW&LH} Haflo! & Qitbd a5 Gesaryiphenadtin AtiPiRRREpT Gl e DD
above- stated 1datures. ~20 The containers accor di ng to the invention exhibit
nuner ous advlﬁﬂ @elsshateThey arc resistant to nmechanical stress, i.e. to
breakage, and turthernore exhibit an advantageous range of further
mechani cal properties. They have good optical properties, in partiCL{I ar

exhi biting elevated. tran Hﬁg@;@rﬁmhem:treqiaﬂ@atarlyaprgfeﬁt{ Yon
t enper af ur e. IThSAREEEH Pﬁ(@ e%g% gg}éﬁbggt di stortion_ tenpera

! . | | 4¢ Skylbiendt®
cont ai ners a&?a?%&éﬁk%dtiﬂ i i @-feftwbutylphenolayr iseockyIBbaTE IS HSCA A Y8PCOT be
sterilised w steam They have el eva;rsd resi stance to conventi onal

cl eani ng agent the préduction af thefhsanchrd RRIVEESRUS or cl eani ng water bottles for
multi-trip use, one area of application of the containers according to the
I nvention. They may be produced easily and at | ow cost using known

processes, t ood | 0Gd fgvRdddsyi the pofsciBOntdndiopol ycar bonat e
bei ng of parth nt éé\%gﬁltse%:g |$1rk€l%?s connection. They exhibit 16FEB2004 W
01! 1989¢y PCT/ EPOQ 08471 ‘

The present invention also provides the production of the containers according to the

invention.

The present invention also provides the usc of the containers according to the

15 invention.

The present invention also provides the pranched polycarbonates of which the

containers consist and which have the above-stated features.

20 The containers according to the invention exhibit numerous advantages. They are

resistant to mechanical stress, ie. to breakage, and furthermore exhibit an

advantageous range of further mechanical propertics. They have good optical "
properties, in particular exhibiting elevated transparency. They have an elevated heat
distortion temperature. Thanks to the alevaied heat distortion temperature, the
25 containers according to the invention may be cleaned with hot water or be sterilistcd
with steam. They have elevated resistance 10 conventional cleaning agents, which

are for example used for cleaning watcr bottles for muiti-trip use, one arca of

application of the containers according to the invention. They may be produced

easily and at low cost using known processes, the good processing characteristics of

30 the polycarbonate being of particular advantage in this connection. They ¢xhibit



5 slight ageing of the material in service and thus a long service |ifé&b HER 2004
the case of conventional multi-trip use, this nmeans many eEagEPriPd7es.

Br anched pom%’(?é??at es suitable according to the invention are both
branched 5 honopol ycarbonates and branched copol ycarbonates. A m xture of
branched pol ycarbonates suitable according to the invention nmay al so be
used. It is possible to add a snall pro‘p%rtion of unbranched pol ycarbonat es
to the branched pol ycarbonates, providing that the essential properties,
in particular the 10 elevated breaking strength, of the cont a&iners ol
produced fromthe pol r bonat.es: ; ighipad M@ sdovied dife.da the £aeh

pol ycar bonatsbghtaﬁgég)’%%ggg“’b@%ﬁ%ﬁiﬁ%ﬁéﬁ?@car bonlgges and branched

copol ycar bor%%tg ﬁﬁﬁﬂu@w@@gmmhsmfmmsgﬁws.forrrul a(l), 15 HO zZ-OH
(1) in which 2 - 1S a divalent organic residue having 6 to 30 C atons,
whi ch contains one or nore aromati c groups. Exanples of bisphenols of the

general fornmula (I) are bisphenal s.whic | fu (R hedips:
25 di hydr oxﬁﬁapmdypglycarbpgz(tmap%ﬁgﬁ:&‘g@% aﬁiec; ‘:lhvchﬁ&l age bgarg

bi s( hydr oxyphenyl ) cycl oal kanes, i,..i N cbh@iphiebaiates. Ai afikiuge ooy penehed
sul fidek, 3@%1%1%8%%?%?eny‘f)b‘é‘iﬁﬂfeéras, leps_ FEB 2004 PCT/ EP00/ 08471 WO
01/19892 6 polycarbonates suitable according to the invention may also be used.

It is possible to add a small proportion of unbranched polycarbonates to the

providing that the essential properties, in particular the

the polycarbonates are

pranched polycarbonates,

10 elevated breaking strength, of the containers produced from

not impaired.

Preferred branched polycarbonates arc those pranched homopolycarbonates and

branched copolycarbonates based on bisphenols of the general formula (I),

15
HO-Z-OH )

in which
is a divalent organic residue having 6 to 30 C atoms, which contains on¢ of

20 Z -
more aromatic groups.

Examples of bisphenols of the geheral formula (1) arc bisphenols whigh belong to

the following groups:

25 dihydroxydiphenyls,
bis(hydroxyphenyl)alkanes,
bis(hydroxyphenyl)cycloalkanes,
indan bisphenals,
bis(hydroxyphenyl) sulfides,

30 bis(hydroxyphenyl) ethers,



bi s(hydr oxyphenyl ) ketones, bi s(hydroxyphenyl) sul fones, 16 FEB 2004
bi s(hydr OXngmyllgﬁ?zsul f oxi des and PCT/EP00/08471
roxyp

a, a' -bis(hy enyl ) di i sopropyl benzenes. 5 Derivatives of the stated

bi sphenol s, which nmay for exanple be obtained by alkylating or

hal ogenating the aromatic rings of the s¢ated bisphenols, are also

exanpl es of bisphenols according to the general fornmula (1) 14 Exanpl es of
bi sphenol s according-to the general forrmula (1) arc in particular the
foll owi ng conpounds: hydroqui none, resorcinol, 4,4 -dihydroxydi phenyl, 15

bi s(4- hydro>6¥9$l§gﬁ&))ph§ﬂj,[? kénes, bi s(4- hydr oxyphenyl) sul fone, bis(3, 5
- di net hyl - 4- roxyphenyl) nmet hane, bi s(3, 5-di net hyl - 4- hydr oxyphenyl)
sul fone, 1, bis(hydretyhtenylliswdenesl - 4- hydr oxyphenyl ) - pl m di i sopr opyl benzene,

20 1, 1. -bis(4-hydroxyphenyl)-1-phenyl et hane,
1,1-bis(3,5&mﬂhﬂ¥ﬁﬁﬂﬂwﬂﬁ &P%QVB%B%@1)cyclohexane, 1, 1
- bi s(4- hydr oxyp l4) -.3- (S BXpdeaes.
1,1-bis(4-h§ﬁ¥6€§ gﬁ?ﬁ?gg? : |#§? yl cycl ohexane, 1, |
bi s{4=hydr oxyphenyl ) - 4- net hyl cycl ohexane, 25

1, 1- bi sT4- hydr oxyphenyl ) cycl ohexange, ) btained b
1/ 1-bi s( 4- hyBesbapiperofl theastated- bisphisky | which gy o, example be cbtained BY

2,2-bis(3,5-dichl, - 4- hyd -doated bisphenols, also
- met h;/IS( 4- hydllcg\)w%q?@ﬁsl}gl%ger Oﬁﬁéﬁg%&ﬁt;&?ﬁgﬁs 50f %h@-doited Pisphenols, are

- di met hyl -4~ hygr i e, gbnbiab hanyl ) pr opane (i . e.
bi Isphengl Aﬁ%ﬂg‘?ﬁ%%ﬁh@l@%@@ﬁ@mgm genbiat fotmwadIbxyphanyl ) pr op (i

10 Examples of bisphenols according to the general formula () are 1n particular the
following compounds:
hydroquinone,
resorcinol,
4,4'-dihydroxydiphenyl,
15 bis(4-hydroxyphenyl) sulfide,
bis(4-hydroxyphenyl) sulfone,
bis(3,5-dimethyl—4-hydroxyphenyl)methanc,
bis(3,5-dimethyl-4-hydroxyphcnyl) sulfone,
1,1-bis(3,5 _dimethyl-4-hydroxyphenyl)-p/ m-diisopropylbenzene,

20 1,1.—bis(4—hydr0xyphcnyl)-l-phcnylethane,
1,1-bis(3,3 —dirnethy1-4-hydr0xyphenyl)cyclohexane,
1,1 -bis(4—hydroxyphcny1)-3-methylcyclohexane,
1,1-bis(4-hydroxyphenyl)-3 ,3-dimethylcyclohexane,
i1 .'bi5(4=hydeypheny1}-A-meth}rlcyclohcxnnﬁ,

25 1,1 -bis(4-hydroxyphenyl)cyclohexane,
1,1-bis[4-hydxoxyphenyl)—3,3,S-trimcthylcyclohexane,
2.2—bis(3,5-dichloroA-hydroxyphenyl)propane,
2,2-bis(3-methyl-d-hydroxyphenyl)propane,
3,2-big(3, 5-dimethyl-4-hydroxyphenyl)propanc,

30 2,2:bis{d-hydroxyphenyl)propane (I.e. bisphenol Al,



1 6 FEB 1001 PCT/ EPO0/ 08471 2, 2-bi s(3 -chl or o- 4- hydroxy%%%ﬂmémaraeﬁm 2004

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

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

, 4- bi s( 3, 5-di net hyl - 4- hydr oxyphenyl ) - 2- net hyl but ane, 5

a, a' - bi s(4-hydroxyphenyl ) -o-diisopropyl bgnzene,

a, a' - bi s(4-hydroxyphenyl)-mdiisopropyl benzene (i.e. bisphenol M,

a, a.' - bi s(4-hydroxyphenyl)-p-diisopropyl benzene and i ndan bi sphenol. 10

Particularly preferred branched pol ycarbonates are the branched

honopol ycar bongjse -ctilased-hgdroxiyplptaidroRane he branched honppol ycar bonat e

based on 1, 1-bis(4-hydroxy- phenyl)-3 3 5-1rinmethylcycl ohexane and the

br anched corit,ﬁ-bisé%%@ﬂ%f?@@"ﬁhlé‘gﬁxﬂﬁ‘%ﬁabmpaﬂé’m)norrer s bi sphenol A and

1, 1- bi s(4- hydr ox enyl ) -3, 3.5 L1 ycl o- hexane. 15 The branched

honopol ycar QG%BFKJ?B&@%&;?W“BP%#SW%ES very particularly preferred. The

descri bed bLﬁﬁgﬁpﬁggi@ggﬂ[_diﬂgqrd;@ph&@vlpemylbﬁbnmI a (I) may be produced
proc

20 usi ng kn esses, for exanple fromthe correspondi ng phenols and
ket oness They,8tbisetihjdroppsvoyl-ceditsoprarsde8&s™% or the production thereof are

described, for exanple, in the nonograph b - | M)cheni stry and

Physi cs of @of -pxséﬂﬁbmmhcwﬁdeé?&ﬂe@%sv%@ 'é'\(;(_fﬁ;@ﬁgﬂ’o pa)g(g:gs 77-98,

I ntersci ence Pubplisheks ) W Bae addney, 1964 and in US-A 3

02S 635, in %ﬁ-*ﬁ‘sﬁ‘f'gé‘%‘géﬁk}myﬁ\%@ *77999 835, in US-A 3 148 172, in US A

2 991 273, i@g&}?ﬁ@\pﬁer%f.l 367, in US-A 4 982 014, in US-A 2 999 846, in
;|

DE-A 1 570 7 n"DE-A 2 063 050, in DE-A 2 036 052, in DE-A 2 211 956,
in DE-A 3 832 396 and in FRA 1 561 518 and in Japanese published patent

ig2!5:58%'5!!'98gspaﬂlgglaglge;)rgtgg!eé %%tnlcl?e% g&ggﬁﬂgnatgéoarg £ aA8R8 hoftpdBicaddtatand
based on bisphenot A, the branched homopolycarbonate based on 1,1-bis(4-hydroxy-

7
2
2
2

phenyl)-3,3,5-trimethylcyclohcxanc and the branched copolycarbonates based on the
two monomers bisphenol A and 1,1-bis(4-hydroxyphenyl)-3,3,5-trimcthylcyclo-

hexane.
15
The branched homopolycarbonate based on bisphcnol A 15 very particularly
preferred.
The described bisphenols according to the gencral formula (I) may be produced
20 using known processes, for example from the corresponding phenols and ketones.

The stated bicphenols and processes for the proguction thereof arc descnbed, for
example, in the monograph by H. schnell, “Chemistry and Physies of
Polycarbonates”, Polymer Reviews, volume 9, pages 77-98, Interscience Publishers,
23 New York, London, Sydney, 1964 and in US-A 2 028 635, in US-A 3 062 781, in
US-A 2 999 835, in US-A 3 148 172, in US-A 2 991 273, in US-A 3 271 367, in
US-A 4 982 014, in US-A 2 999 846, in DE-A 1 570 703, in DE-A 2 063 050, in
DE-A 2 036 052, in DE-A 2 211 956, DE-A 3 832 396 and in FR-A 1 56{ 518
and in Japanese published patent applications with the application numoers
30 §2039/1986, 62040/1986 and 105550/1986.



1 6 FEB 7001 WD 01119892 PCT/ EPOO/ 08471 -8 5 10 15 16 FEB 2004
. 1, 1-Bi s(4- hyglp@xyspgny! ) - 3, 3, 5-tri met hyl cycl ohexane and t hePGFEBUES B
thereof is described, for exanple, in US-A 4 982 014. |ndan bi sphenols and

t he production thereof are described, for exanple, in US-A 3 288 864, in
JP-A 60 035 150 and in US-A 4 334 106. |gdan bisphenols may, for exanple,

be produced from i sopropenyl phenol or the derivatives thereof or from

di eters of isopropenyl phenol or the derivatives thereof in the presence of

a Friedel- Crafts catalyst in organic solvents. The branched pol ycarbonates
to be used according to the invention are produced in known manner from

bi sphenol s, carbonic acid derivatives, bra a I

and/ or aryl phemis(d-hysisexymhsnyly t%%’@'l"ﬁ%trh {ﬁf"&ﬂﬁ?’@ﬂf’ ﬁgﬁqé%Bgcf%ﬁ@e{iaﬁl ?hé may
act as chain, ternmn tors urt@gl gses for the production of

pol ycar bonat&serped, qrcﬁxaggp product i bn from bi sphenol s with phosgene

using the phase interface process or from bi sphenols wth phosgene using
t he honbgeneous phase process, the so-called pyrldlne rocess

bi sphengl s winidhn é;hemls aadrtﬂcqumcuomshergoﬁ #e deseribed; 46y WIFH"CQE n 20
process. These production processes re esc f e ;

Schnel |, " Chahs 8§64,yinaRdA Q%é%rﬂn 35%%%? 326 gy ﬁ%ﬁ“t&éﬂﬂéﬁrﬁm

vol une 9, pages 31-, 76 & R os (heRBO: ANy,
1964. The st%iaé‘ﬁ’%e’ 1?3085%4 pr ocgbgﬁ%daeﬂgir‘)gégﬁs%- described in D. Frei tag, U
Gigo, P.R Mid€bfisdprogiiayipaEidiar thPdemetiveotatees in e Ensnct opediriedol

Pol ymer Science and Engineering, 25 volume It. second edition, 1988, pages

648 to 718 a@eafisrcatdlysBin grganic sokientsher and P. R Mul | er "Pol ycarbonate" in
Becker, Braun, Kunststoff-Handbuch, volunme 311, Pol ycarbonate,
Pol yacdfal e, Pol yester, Cellul oseester, Carl Hanger Verlag, Minich,

The branched polycarbonates to be used according to the invention are produced in
known manner from bisphenols, carbonic acid derivatives, branching agents,
alkyiphenols and/or arylphenols, optionally together with further substances which

may act as chain terminators.

15
Suitable processes for the production of polycarbonates are, for example, production
from bisphenols with phosgene using the phase interface process or from bisphenols
with phosgene using the homogeneous phase process, the so-called pyridine process,
or from bisphenols with carbonic acid esters using the melt transesterification
20 process. These production processes arc described, for example, in H. Schnell,

"Chemistry and Physics of Polycarbonates”, Polymer Reviews, volume 9, pages 31-
76, Interscience Publishers, New York, London, Sydney, 1964. The stated
production processes arc also desctibed in D. Freliag, U. Grigo, PR. Miiller, H.
Nouvertne, "Polycarbonates” in Encyclopedia of Polymer Science and Engineering,
25 volume 11, second edition, 1988, pages 648 to 718 and in U. Grigo, K. Kircher and
P.R. Miiller "Polycarbonate" in Becker, Braun, Kunststoff-Handbuch, volume 3/1,
Polycarbonate, Folyavetnle, Polyester, Cellidoseester, Catl Hanser Verlag, Munich,
Vienna 1992, pages 117 to 299 and in D.C. Prevorsek, B.T. Debona and Y. Kesten,
Corporate Research Center, Allied Chemical Corporation, Morristown, New J cdr‘Ecy



Vi enna 1992 pages 117 to 299 and in D.C. Prevorsek, B.T. Debona and 1Ys FEB 2004
Kest en, %@i@ gesearch Center, Allied Chenical Corpor atfCafFPORBEYE st own,
New Jer sey f9892 916 FEB 2004 PCT/ EPOO/ 08471 07960, "Synthesis of
pol y(estercarbonate) copol yners™ in Journal of Polyner Science, Polyner
Chenmi stry Edition, volume 19, 75-90 (199@) The nelt transesterification
process is in partlcul ar described in H” Schnell, 5 "Chem stry and Physics
of Pol ycarbonates"”, Polymer Reviews, volume 9, pages 44 to 5 1,

I nt ersci ence Publi shers New Yor k, London Sydney, 1964_and in_DE-A

1031512, i ngblfse S5 ARRest df poly(dSicratbodte) cBBolymeers’n iusioarmi3gh HedgnerThe
branched poI ycarboriates to be used accordl g géla vention are
preferably SiRnpes,Ripeer Chanmisiry Rditignesdumgley i ‘3?38 ‘ess or the known nelt
transesterification process. In the first case, the carbonic acid
derivative is preferably phosgene, in the second case preferably di phenyl

car bonat e, 'Jik\kﬁ @,ﬁelhy%;]a&fg{fg f[lén Rir6éRs ! 1h Panibubeddessiibel rmmHmScdm:eHJ s and

auxiliaries have a | ow content of contam nants. artic ‘L

when prsoductic@emisinyPaid Physics afsﬁ’mgcarumamsl,tP@tyms@gwm,f‘fOélavF n PPESC

the introduced bi sphenols and the _jnt Og%JCE ‘ﬁ‘ %ﬁkﬁ’%

shoul d have to i, | lotesticnsesRubliskersofe@n t 05%, AL | an aI i ne

earth netal ions C [ 0 Wmﬂe obt ai ned
by recrystal1l Ok %@Raﬂé’g}‘? %’237&? sl{ﬁsljpgg’upﬁ?ggg?%bgpc‘&gm d 20

derivatives, for exanple carbonic acid esters, and the bi sphenol s. Wen
pr oduci ng poI ycarbonates by the nelt transesterification process fg¥

bi sphenol arnthd b@neleddopolwcarhmaﬂesmoelsq wsednagporiang i tedgveny ?Fﬁdﬁgfe

di sconti nuously, for exanpl n, rred-tank r [

evapor i or s, prodiderdnsing thy Pﬁﬁ?\/ h’ﬁf’ FyrRcesyHf "ﬁggh?&}ﬁnk %lggcatn gésgéﬂcﬁc%tr%cé%t ed

in Series, extr Udeg‘oﬂ‘i kfﬁ?tagagé (Sj;he cﬁﬂbHHic cf &&Jaﬁ@@‘i@;ﬁféfemtﬂy phgtgent sinabet y
aci

di sk react or&OCesy | esters |c may be used for the production
of pol ycar bonahes cerefefably dishemil earbohateyl esters of carbonic acid,

wherei n both o? the aryl residues
The polycarbonate is preferably produced using raw materials and auxiliaries which
15 have a low content of contaminants. In particular when production is performed
using the molt transesterification process, the introduced bisphenols and the
introduced carbonic acid derivatives should have the lowest possible content of
alkali metal ions and alkaline earth metal ions. Raw materials of such purity are, for
example, obtained by recrystallising, washing or distilling the carbonic acid

20 derivatives, for example carbonic acid esters, and the bisphenols.

When producing polycarbonates by the melt transesterification process, the
bisphenol and the carbonic acid diester may be rcacted continuously or
discontinuously, for example in stirred-tank reactors, thin film evaporators, falling
25 film ovaporators, clirred-tank reactors connected in series, extruders, kneaders,

simple disk reactors and high viscosity disk reactors.

Carbonic acid diesters which may be used for the production of polycarbonates are,
for example, diaryl esters of carbonic acid, wherein both of the aryl residues

30 preferably cach have 6 to 14 C atoms. Carbonic acid diesters based on phenol or



30 preferably each have 6 to 14 C atons. Carbonic acid diesters fﬁﬁ?‘ hEB 2004
phenol or W@ai/iReP2 -10 5 16FEB2004 PCT/ EP00/ 08471 -al ky|1‘-%1?ﬁ%@50 ed

phenol s, i.e. for exanple di phenyl carbonate or dicresyl carbonate, are
preferably used. Relative to 1 not of bisphenol, the carbonic acid diesters
are preferably used in a quantity of 1.4@L to 1.30 nol, particularly
preferably in a quantity of 1.02 to 1.15 not. The branched pol ycarbonat es
according to the invention have a wei ght average nolar nmass Mwv of
preferably 12000 to 120000 g/ nol, particularly preferably of 26000 to
50000 g/ nol afiad-substivated iphahals, it forieeoplodipbend < iﬁﬂﬁtemé’r‘@?ﬁ‘ﬁ OB

measuring relative viscosity at 25C in h | Qi AN

concent r at i ame pfeferaglyiesed. Baletiygde 51 mg} gﬁ%isﬁb‘rg{eb?feﬁg hﬁg%ﬁroﬁﬁeggﬁ?lﬁt?ﬂ e

calibration of.the vyj i S Uhnol, blafly gaefecablprin a
R 3 L a5 Y ST b0k gty el

measur emrent RBF e phenol's, al kyl phenol's and/ or

aryl phenol s gtyidnt.@pwpr,psiuﬁﬂj on of the branched pol ycarbonates
according to the“invention act as chain termnators, i.e. they lint, the 15

maxi murg achi evabl e average nol ar nass. They arc added either together with
the nononers, which are required for ,the d ' d e gi}?}.ygagrlg ate,
or during a TeubEaghehpobradengrs ﬁﬁ?@}ég‘,gb%’gg}%e*@% eisila‘é. They act ag@

monof unct i onal S et PRBRORE $20000Pg Mt aplrdoatady prefchebiy of and
t hus act as ‘??ﬂ?fr%%gtgerm %g géfgfaggo j'!I%e phenol , al kyl phenol s and/ qr

aryl phenol s ws®@ Hos0000eg/Riod diud tih grartidular fof 0800A 000 @/ mehfdsderanesd By e
preferably used in a quantity of 0.25 to 10 nol % r.SJI att I ve thgmmb% offP% al of
bi sphenol s umessuringaaiah ve xiseosiymt S dp @set@fle%ﬂﬁ% Qhdt 87 Ghe or nore
al kyl phenol s and/ qr_.ar yl pheno}, s. may USBEr cAltBragibkYbPhROOtiscaang/ or
aryl phéfol s &sBEf icirqotﬁé BFO‘HE@P’FBF’] 8@L§§eebaglrdanc . _

measurement by ultracentrifugation or measurement of light scattering).

The phenols, alkylphenols and/or arylphenols used in the production of the branched
polycarbonates according to the invention act as chain terminators, i.. they limit the
15 maximum achievable average molar mass. They are added either together with the
monomers, which are required for the production of the polycarbonate, or during a
subsequent phase of polycarbonate synthesis, They act as monofunctional

compounds for the purposes of polycarbonate gynthesis and thus act as chain

terminators.

20 _
The phenol, alkylphenols and/or arylphenols used for the production of the branched
polycarbonates are preferably used in a quantity of 0.25 to 10 mol%, relative to the
total of bisphenols used in each case.

25 Mixtures of phenol and/or onc or more alkylphenols and/or arylphenols may also be

used.

The alkylphenols and/or arylphenols used in the production of the branched
polycarbonate give rise to allcylphenyl end groups and arylphenyl end grotips

30 respectively. Depending upon the production process, other end groups may also



pol ycarbonate give rise to al kyl phenyl end groups and aryl pp@p{ﬁ,o m.nﬂ;rﬁo&ﬁcasml'
30 respecti VEOWI183endi ng upon the production process, other end groups

may al so WO 01/19892 -11 1 6 FEB 2004 PCT/ EPO0/ 08471 occur in the

resul tant pol ycarbonate, such as for exanple phenolic OH end groups or

chl orocarbonic acid ester end groups. RrEferably, solely phenol,

al kyl phcnol s and/ or aryl phenols are used, wthout the 5 addition of

further substances which may act as chain termnators. Particul ar

Bl 1 on o SégHE AP SERLRA TR SRR ) X B Sl PAAONE e ol e o

preferred al Bhiciasid dsff g&gﬁ% g, pars-tert.-butyl phenol (c f Huston,
Am  Soc. SS&MX%QUSPA:! l2 851630 ). lpPar a-tert.-butyl phenol is a commerci al

product and may, for exanple, be obtained fromHlls AG WMrl, Germany or
PPG I ndustries, USA. Another .preferred al kyl phenol i s para-cunyl phenol
(c.f. Vel schPrefrpbigpsolehpphengd QIH]&’!}?'}Cﬂs ARABIOR HY @ﬁ%‘?"& Fgﬁuﬁ?qiym‘gﬂc}ﬁei s

i sooct y| phenol,, ( of -A 2 5 0 - t fofs.@ commer ci al

pr oductgand %Hé%}‘,ﬁm} %#ﬁgﬁﬁw%%@%cg%%}g?%?lﬁgé%)%o% e ARG Marl, Germany.

These al kyl phenol s and the production thereof are known to the average

person skilled in the art. A review of the use and the production thereof
i s descri bedParictlanperferblyl solvbt dlistipheands apdignandpheoglsaiienised, withontiipene

Verlag, 4th edition_ (1976), volune 611 c, pages.951 eq.. 20 when
pr oduci ng th@%?%@ﬂ&&‘%*@é@?%ﬁ%’@g%@ﬁf I}tgnf‘ﬁt%m?snvent ion, further

subst ances which may act as chain termnators nay be used in addition to
the al kyl phenol s and/ or aryl phenols. 25 Substances suitable for this

pur posepwhi clyRByYcRELd afkyditrhol isetor natmpls paretepobhtylptenobeh dlustoandm.
nmonocar boxyl i ¢ acids. Suitable nonophenols are, for exanple,. ‘grhgncgl wd
“p- chl or ophen&be. G, #3%, ©St4 2 drfiMePrsp-tersthutdphenaling eamBskynl krodust f8dar o

benzoi ¢ aci d’ma%! E}/rl gx%?nzp é,%eagﬂt%%cg@r%npﬁiﬁp %Q}Z,%ﬁrlf"@jcﬂ‘ﬁany or PPG Industries,
USA. Another preferred alkylphenol is para-cumylphenol (c.f. Welsch, Am. Soc. 60,
58 (1983)). Another preferred alkylphenol is isooctylphenel (¢.fi US-A 2 415 069).
15 Isooctylphenol is a commercial product and may, for example, be obtained from
Hills AG, Marl, Germany. These alkylphenols and the production thereof are known
to the average person skilled in the art. A review of the usc and the production
thereof is described in Houben-Weyl, Methoden der organischen Chemie, G.
Thieme Verlag, 4* edition (1976), volume 6/1c, pages 951 ef seq..

20
When producing the branched polycarbonates according to the invention, further
substances which may act as chain terminators may be used in addition to the
alkylphenols and/or arylphenols.

25 Substances suitable for this purpose which may act as chain terminators are both

monophenols and monocarboxylic acids. Suitable monophenols are, for ¢xample,
phenol, p-chlorophenol or 2,4,6-tribromophenol. Suitable monocarboxylic acids are

benzoic acid, alkylbenzoic acids and halobenzoic acids.

30 The preferred further substance which may act as chain terminator is phenol,



16F
30 The preferred further substance which may act as chain LRt LR loRd7y | 55 EB 2004

phenol. WO G¥QeD8822-12 1 6 F E B 2004 PCT/ EPO0/ 08471 The ‘quantity of
further substances which may act as chain termnators is preferably
between 0.25 and 10 nmot% relative to the total of the bisphenols used in
each case. 5 The branched pol ycarbonat eq2sui tabl e according to the

I nvention are branched in known nmanner, specifically preferably by

i ncorporation of trifunctional or greater than trifunctional branching
agents. Suitable branching agents are, for exanple, those having three or
nore than three phenolic groups or those having three or nore than three

carboxylic agid groups | i 120 @R4iS 18MmEinatoy isreferably
phl or ogl uci 2]318, q‘%nﬁgg?fn%%%ﬁswts%mé&t?mﬁ 4-)&3'dr oxyphenyl ) - 2-_heg?trene,
4, 6- di Met hy ;e derfo b8 knd 16 RsW:orataiveny theropd afithe bisphenols used in cach case.

1,3,5-tri-(4-hydroxyphenyl)benzene, 1,1, 1-tris(4-hydroxyphenyl)ethane,
tri-(4- hydroxyphenyl)phenyl net hane, 2, 2-bis[4,4-bis(4 15

hydroxypheny_}}%; cl ohexyl ] prppane, 2, 4- bi ' ' K ha@henol ,
26 by (2. MR Biepded Nebhypbas potic atelqil db e BVERNoh S0 hea

2- (4- hydr oxyphen gil S’_HI‘Z_ =6 S%w YinkSYoeR®aA, of trifunctional or greater
hexa- (4- (4- h’g"ﬁ‘r“(’)l{ e%é%?%é%‘?‘%l phenyl tler'g%ht halic acid ester,

t et r a- (4- hy diax wBRaRYib)aTeblaAcHing tagtmta- Suitgble branching agents are, for example,
hydr oxyphenyl i sopr opyl ) phenoxy) net hane and,,1 ,4-b is(4' ,4". -{j 20
tri phenyl ) nethoyd benagtieeaer mefd thaw threepRanelig ﬁ&?&%é’ﬁ;‘é‘?st? 1@5‘“&%%&8@%
acid, cyanotic chlori ge, L.

3, 3- bi s{ 3- ety thae FRBPEUFATLNTIONPS . oxo- 2p3- di hydroi ndol e, trinesic acid
trichl gpl de and ct,cc,,ct"-tris(4-hydroxyphenol)-1,3,5-

triisopropyl benzene. 25 Preferred branching agents are . 12 d 6etrt
1,1, 1- tri s( 4ghysHexypiching Jpehisaare, {oF HRENphm @hBraglucinol, 4,6-dimethyl-2,4,6-m-

R SR L N e
preferably 0,0 M0 .8 R RRS P om e ot an
hydroxyphenyl)phenylmethanc, 2,2-bis{4,4-bis(4-

15 hydroxyphenyl)cyclohexyl]propane, 2,4—bis(4-hydmx}rphcnylisopropyl)phcnql, 2,6-
bis(2-hydroxy-S'-mcthylbcnzyl)-4-methylphenol, 2-(4-hydroxyphenyl)-2-(2,4-
dihydroxyphenyl)propane, hexa—(4—(4-hydroxyphcny1isopropyl)phcnyl)terephthalic
acid ester, tetra-(4-hydroxyphenyl)methane, tetra-(4-(4-
hydroxyphenylisopropyl)phenoxy)methanc and 1,4-bis(4',4"-dihydroxy-

20 triphenyl)methylbenzene as well as 2 4-dihydroxybenzoic acid, trimesic acid,
cyz;.nuric chloride, 3,3-bis(3-mcthyl-4-hydroxyphenyl)—2-0x0-2,3-dihydroindolc,
trimesic acid trichloride and o, 0V, -tris(4-hydroxyphenol)-1,3,5-

triisopropylbenzene.

25 Preferred branching agents are 1,1,1-tris(4-hydroxyphenyl}ethane (THPE) and 3,3-
bis(3 -methyl—4-hydroxyphenyl)-2-oxo-2,3-dihydroindole (IBK, isatin biscresol).

The quantity of the optionally used branching agents is preferably 0.05 mol% to 2
mol%, more preferably 0.1 mol% to 0.8 mol% and very particularly preferably 0725

30 mol% to 0.6 mol%, relative to the moles of bisphenols used.



30 nol %to 0.6 nmot% relative to the noles of bisphenols used. i 6 REBFROUALL
WO 01/ 19892 P%ﬁ%é%%ﬂl -13 The branchi ng agents may, foi,clgiﬁ WdagTIMen
produci ng the pol'ycarbonate by the phase interface process, be initially
i ntroduced into the aqueous al kali ne phase together with the bisphenols
and the chain termnators or be added as a solution in 5 an organic sol vent
together with the carbonic acid derivati-d@s. In the case of the
transesterification process, the branching agents arc preferably
apportioned together wth the di hydroxyaromatics or bisphenols. The
properties of the branched pol ycarbonates according to the invention may be
10 nodified by incorporating conventional additives and/or by applying them
ont o t he sur f Blieebraficiiug npers alaya dai dxianpte when pfoduciayahe pelycdrbonats by (fior
exanple mneral fillers), reinforcing agents (for exanple glass fibres),
stabi | i sers (Bhgpe dnigrfpres propess, dealitallycingodyredtingy she pausops alkplingephase
radi ati on stabiljser ti.static end s, flow auxiliakies ul.d rel ease
Cgents, 11 amaopebdr i i BB e hals cemiio R et e Bt s SlHIGR D o
i npair the gogoiFamdaRivedl tdfcaReMitethefaidhtc HAH! ddiV8tives OTAP R kOB thelhe
stated and furthér suitable additives are described, for exanple, in
Gacht er, Ml | temgseskurisibon pfocdsid ittei hrenchBigdagedistaro prefddably eppifénhabtogéthei ch,
Vi enna, 1989.. 20 Q. her polyners y be m xed with the branched
pol ycar bonat e%‘ﬂég@&r‘]%ﬁ#@?‘wmﬁﬁs "FE\?E‘?F{"PE]& resulting in so-called polyner
bl ends, providing that the essential properties, in particular the
el evated breaking strength of the containers produced fromthe
pol ycar bonat efhe gropemtios of mimabrapchedRotymdsbonmnes atevrding ao1the inveatigd afdyasd
fromthe pol ycarhbonates according to the invention and ABS pol ynmers or from
the 25 pol ycanefified by ingosparatingyconyentipnal additives sndon By meplying be o e as
for exanple et r t hal at e ,or pol vbutewl enes t er epht hal. at e.
Cont ai ners for the %%']}V%g@%ﬁsﬁofdaf hvtelg p%%’sgonrt © r'f\'/'f}ej%'t ?%ﬁﬁrsngf?r t%mﬁ fézd o1t he
packaging, il feifordin a%ms foPlexdrhplyiglifss fRtd) RaBilisGagfs exmapledinver s
for the packag?sgs;;a{3 storagg::I 16 EEB 2Dlgl gl& ) ) ¥ P

stabilisers, heat stabilisers, gamma radiation stabilisers), antistatic agents, flow

auxiliartes, mould release agents, flame retardants, dyes and pigments, providing

15 that they do not impair the pood mechanical properties of the moulding
compositions. The stated and further suitable additives are described, for example, in
Gichter, Milller, Kunststoff-Additive, 3" edition, Hanser Verlag, Munich, Vienna,
1989.

20 Other polymers may be mixed with the branched polycarbonates according to the
invention, resulting in so-called polymer blends, providing that the essential
properties, in particular the elevated breaking strength of the containers produced
from the polycarbonates, are not impaired. Blends may, for example, be produced
from the polycarbonates according to the mvention and ABS polymers or from the

25 polycarbonates according to the invention and polyesters, such as for example

polyethylene terephthalate or polybutylene terephthalate.

Containers for the purposes of the present invention may be used for the packaging,

storage or transport of liquids, solids or gases. Containers for the packaging, storage



o _ 16 FEB 2004
WO 01/ 19892 PCTI EPOQ 08471 -14 or transport of liquids (li

i I ners)
are preferre®donidgd containers for the packaging, storagepg%’ﬁpﬁﬁ@gﬁrt of
wat er (water bottles) being particularly preferred. Containers for the
pur poses of the invention are hollow articles having a volunme of 5
preferably 0.1 L to 50 L, nore preferabliy-from0.5 L to 50 L, with vol unes
of 1L, 5 L, 12 L and 20 L being very particularly preferred. Water
bottles having a volume of 3 to 5 gallons are very particularly preferred.

10 The contai ners have an _enpty,yei ght of, preferably 0,1 0 nor e
preferably ooftraBepagt ©6 Lavids iy Eﬁgmﬁ%ﬂl £ prefiede GHI ﬁg%‘%ﬂ’é%o?% § 900

S. The wall thicknesse [ i d mMm
nor e prefePﬁ‘g‘iaﬁ%f oﬁeﬁguﬁ%&%n altcﬁé}r%g%g%&{l gh%lgglgggg@ tgl?ethe

present invention have a length of preferably 5 nmmto 2000 nun,
particularly preferably from 100 nmto 1000 nun The contai ners have a:f
mexi muim ci r Qonfainees or thé ppreses afbthy invenion e bellpwaticlesdariize? BPEME bl v

from50 nmto 150 mm and very particul ar er v 0 5mMm
O]E)nt a: r’.ier;shpmfeltah’éf %bﬁp@f&sﬁdﬁowmﬂggghﬁ@gieﬁ"éa’?’:ca‘rf|"£‘rﬁg§/%§‘ giggtl t ’te nggg
of a leng p 3 4oy e preferably o mmto

nmm parti culla:I?&é’g%]g?’e%gblc%%ﬂg@ mg(ge 100 mm and very particularly
preferably of 70 to 80 nun. The wall thickness of the bottle neck of the
container preferably ranges between 0.5 nmand 10 nmm pa}rt iqc;.ul éHI y
preferabl y fWater Hottins havid®a nelumecphtoys gallons rcyery PYTUSHIBFY PLHFYSY r om 5 nm

to 7 nm 30 WO 01119892 -15 1 6 FEB 2004 PCT/ 1P0O0L08471 The di aneter of
the bottle neck ranges between preferably 5 mmand 200 mm 10

10 The containers have an empty weight of preferably 0.1 g to 3000 g, morc preferably
of 50 g to 2000 g and particularly preferably of 650 g to 900 g.

The wall thicknesses of the containers are preferably 0.5 mm to 5 mm, more
preferably 0.8 mm to 4 mm.

15
Containers for the purposes of the present invention have a length of preferably 5

mm to 2000 mm, particularly preferably from 100 mm to 1000 mm.

The containers have a maximum circumference of preferably 10 mm to 250 mm,
20 more preferably from 50 mm to 150 mm and very particularly preferably from 70 to

90 mm.,

Containers for the purposes of the invention preferably have a bottle neck of a length
of preferably 1 mm to 500 mm, more preferably of 10 mm to 250 mm, particularly

25 preferably of 50 mm to 100 mm and very particularly preferabty of 70 to 80 mm.

The wall thickness of the bottle neck of the container preferably ranges between

0.5mm and 10 mm, particularly preferably from 1 mm to 10 mm and very

particularly preferably from 5 mm to 7 mm.
30



nmto 100 nmare particularly preferred and 45 mmto 75 nmare very]l 6 FEB 200
particul arl wo @neéerred. 5 The bottom of the containers acE®ETEFAYIZ43L ¢ he
invention has a dianmeter of preferably 10 mmto 250 mm nore preferably of
50 nrmto 150 mm and very particularly preferably of 70 to 90 mm
Containers for the purposes of the presggnt invention may have any desired
geonetric 10 shape, they may for exanple be round, oval or polygonal or

mul ti-sided having fer exanple 3 to 12 sides. Round, oval and hexagonal

shapes are preferred. The design of the containers be b on.any
desired sur Thedidnpettruofthe botde neck fanges bEWEER ggc?qp@??g%ﬁgﬁﬁ&ﬂmoﬁﬁ or
ri dged. The containers accor,di.ng to the 15 j | | exfLi, two
or nore di ffléné‘hﬂogm&%P’FBF(‘EIQ‘aEQFCftW‘Bjs%A%@{sd ﬁ?ﬁgﬂﬁ%{ﬁ‘f%ﬁgund th
circunference .of the containers. They nay be spaced at will or have any

two or nor epEﬂf‘F‘T" i ng spacings. The surface textures of the containers
according to the invention nmay conprise roughened or integrated textures,

synbols, ornanents, coats of arms, brands,  tradenprks,. nonogra

manuf agt ur efThe bdeomi dfshe cogtaimarscackandinge'9 th iReBHQR BES 3 BiATiREt S PRTTEblY
containers according_to the invenii a [ {culri
handl es, mﬂpéwnn‘é’yg%%cﬁ‘toé‘a%#cﬁaﬁ@' gfé%?ﬁﬁgp{%br ota?g%vég?ﬁaﬁgu Y

contai ner- Th mRe external or incorporated into the outline of
the contai néf® e’t%‘ﬁgﬂ%fgﬁ) €s may be 25 coll apsible or fixed. The handl es nmay

have any desired outline, for exanple oval, round or polygonal. The

handl es preferably have a length of 0.1 nmto 180 r gf b . to
120 mm WO @c188os foqtbcpu@ﬁﬁ%ﬂ@benf%wg?&ﬁﬁé‘ﬁ%ﬁﬁgﬁ&%on%etxﬁ‘ég“m
pol ycar bonat e accordi n 0_the.i ' t&endt | BEDtp6ided Bavipgtfor t he
i nvent ¥on na‘ga%t’d& ™ @ﬂglf%’ﬁlc’@ﬁqlé%?éﬁn%ﬁ{avau&a}ﬁ%% es of other substances,

for exanpl g ?%53 af 17 ubbe R cRhd adheshadhgaidiehapeawerprafesied5 The
contai ners according to the invention are preferably produced using the

The design of the containers may be based on any desired surface textures. The
surface textures are preferably smooth or ridged. The containers according to the
15 invention may also exhibit two or more different surface textures. Ribs or beads may
run around the circumference of the containers. They may be spaced at will or have
any two or more differing spacings. The surface textures of the containers according
to the invention may comprise roughened or integrated textures, symbols,

ornaments, coats of arms, brands, trademarks, monograms, manufacturer's details,

20 material designations or volume details.

The containers according to the invention may have any desired number of handles,
which may be located on the sides, top or bottom of the container. The handles may
pe external or incorporated into the outline of the containcr. The handlss may be
25 collapsible or fixed. The handles may have any desired outline, for example oval,
round or polygonal. The handles preferably have a length of 0.1 mm to 180 mm,

preferably 20mm 10 120 mm.



ext rusi on bl ow noul di ng process or using the injection bl ow noul di ng 16 FEB 200
- process. |In woigbenred enbodi nent of the process for the pPCUEEIVITIOf t he

containers according to the invention, the polycarbonates according to the

invention are 10 processed in extruders having a snooth or grooved feed

zone, preferably a smooth feed zone. Thegsdrive power of the extruder is

sel ected in accordance with the screw di aneter. By way of exanple, at a

screw di ameter of 60-nm the drive power of the extruder is 15 approx. 30

to 40 KW while at a screw dianeter of 90 mmit is approx. 60 to 70 kW

Mul ti pur poseApirb frem thepolyrartmnateviscerding to thomyention ithe Gmmifﬁ deeosdingde

industrial thernoplastics are suitable. 20 w_di ter 60 nm
i s pref er r edthednVen{oNMIY LRGN CIIR; STaa! ﬁqBTnt “a‘s‘\ﬂ)[a BvE" 5P ﬁtarﬁgs, Lcrew
di anmeter of 70 t oduction of containers of
a vol unme of m %q%gs #@Hg%{%ﬁl Lﬁ%ﬁ?@f&ﬂér iR

e screws is preferably 20 to 25 tines
the diameter of the screw. 25 In the case of t he bl ow noul di ng process t he
bl owing nould is preferably adjusted to a tenperature of a
order t6 obtZEhe wniinssyacchidigg doathet inventigmaee drelerdly B3R %eﬂel‘s‘“g n‘thr der

to ensure uniformand effegtive te eratueco noul d,
30 the tenpe?’é[f‘l?%&’qﬁ‘f“ ‘?‘H@SB'&S}EO%ES% r‘ésf]i]t].ig én cgé@mg);né‘gag%% Ig\g%%fgat ely
controll able. WD 01/19892 -17 1 6 FEB 2004 PCT/ EPO0/ 08471 The bl owi ng

mould is preferably closed with a pinch force of 1000 to 1500 N per, cm of
pi nch seam | &ngt prefarcihempodiyat mfm@mcﬁermrngewdmonrﬂfeﬁﬁ pentpigers

preferably dried before processin ensur e that td cal all of

t he cont ai neprecording oo &i‘iﬂéa‘?‘byg?t ]é’ﬁér%B?atego&B‘ﬁra@gaﬁcg d[‘%énﬁcgll azrlr\éonat e
i s not ydr ol sed urin I t SERt £8hoatht er
dryi ng |s pr 8F% é’F%?S&&n |e§§g&{r§§§&8_§%%f{lﬂér& ?Aﬁlarfae{%unr%e gf%r e@ of 120C is

preferred. Lewarzohgnperatures do not ensure adequate drying, while at

By way of example, at a screw diameter of 60 mm, the drive power of the extruder is

approx. 30 to 40 kW, while at a screw diameter of 90 mm it is approx. 60 to 70 kW.

_ The drive power of the extruder is selected in accordance with the screw diameter.
15
Multipurpose, three section screws as are conventional for processing industrial
i
\

thermoplastics are suitable.

20 A screw diameter of 50 to 60 mm is preferred for the production of containers of a
volume of 1 L. A screw diameter of 70 to 100 mm is preferred for the production of
containers of a volume of 20 L. The length of the screws is preferably 20 to 25 times

the diameter of the screw.

25 In the case of the blow moulding process, the blowing mould is preferably adjusted
to a temperature of 50 to 90°C in order to obtain a glossy, high quality surface on the

container.

In order to ensure uniform and effective temperature control of the blowing motid,

30 the temperatures of the base area and the jacket area are separately controllable.



10 hi gher tenperatures there is a risk of the individual poncarbonafEEFEBzmﬂ
pellets stiwognaosdoget her, thus rendering them unprocessaBCEERPHBLT] ¢

dryers are preferred. The preferred nelt tenperature during processing of

t he pol ycarbonate according to the invention is 230 to 300C. 15 The
containers according to the invention myy _be used for the packaging,

storage or transport of |iquids, solids or gases. The enbodi nent as

contai ners which arerused for exanple for the packagi ng, storage or
transport of liquids is preferred. The enbodinment as a water bottle, which
may for exanple be used for the packaging, 20 storage or transport of

water, is particularly preferre referred odi i tion
i s that in Wheblpving mawd b?il?ﬁ%{"ragﬂy @P%ﬁ’&ﬁ@%‘b‘i%é%b“@gp%?ﬁr gmr“g}c{?‘g‘ri sed
in that the Pran hed Ec%:g}iﬁar bonate contains THPE and/or |IBK as branching
agent and if RRER Aca yPphenols arc used in the production 25 of the
branched pol ycarbonate and in which the container is a water bottle. A

particularly preferred enbodi ment of the jnvention s .th i n which.the
cont ai ser  dhe lpohyvatbedatecicperingoivathe m&e%l?&rlad]ﬂéﬁz@b’dd‘i‘?ﬁ#% PIRE“H%nched

Phenol 15 dbanRRC (e B RR AR ofrioe Aom I RRE R Aot BpHIcA e srBaR b
whi ch, at 2%?‘%1%8%81& tﬁ%'%g’[ycﬁfbbﬁa@fis%tW§% ddrfngl pfockshg? A residual

PCT/ EPOO/ 08 pol ycarbonat e “has™a nelt viscosity of 5500 to

7000 Pas, anrgbistafe ctndat after draingtie preferably leds th000.03 wt,%.0A deying (Gmpesatugey of
900 to 1100 Pas and has an MFR (nelt flow index, nme

ur%d ta lSQm”}lLt of

X3.5 g110 miof 12A%C inprafersd. Lewer dmpparalresido ot %é?féraadgﬂ‘t‘%?&még'Aw ©
ticularly pref d enbedi ment .of ' QA4 : i

Bhi ch T ne. e SBPSTRRTRT Bt Bt pS) b M RIS rbddal Y Qideigd 10,

2 [}g?g:‘eg 3?%!?%&?@?@1%}&&&9&& Bichsudprdeehsdblé. Thrd-aiydty s wphgresdriedt hane ( THPE)
The preferred melt temperature during pro¢essing of the polycarbonate according to
the invention 1s 230 to 300°C.
15

The containers according to the invention may be used for the packaging, storage or
transport of liquids, solids or gases. The embodiment as containers which are used
for example for the packaging, storage or transport of liquids is preferred. The
embodiment as a water bottle, which may for example be used for the packaging,

20 storage or transport of water, 1s particularly prefetred.

A preferred embodiment of the invention is that in which the container of branched
polycarbonate i characterised in that the branched polycarbonate contains THPE
andfor IBK as branching agent and in which atkylphenols arc used 1n the produdtion

25 of the branched polycarbonate and in which the container is a water bottle.

A particularly preferred embodiment of the invention is that in which the container
of branched polycarbonatc is characterised in that the branched polycarbonate
contains THPE and/or [BK as branching agent and in which phenol is used in the
30 production of the branched polycarbonate and in which, at 260°C and a shear rate of



met hyl - 4- hydr oxyphenyl ) - 2- oxo- 2, 3- di hydr oi ndol e (1BK, isatin_bis reg’bﬁfE&é’ﬂﬂﬂ
10 ‘br anchi ny0:88892and i n whi ch para-tert.-butyl phenol andFGFEFe008471

par a- cunyl phenol and/or para-isooctyl phenol are used in the production of
t he branched pol ycarbonate and in which the container is a water bottle.
One particularly preferred enbodi nent wil8hin the latter stated enbodi nent
Is that in 15 which the branched pol ycarbonate contains solely

1,1, 1-tris(4-hydroxyphenyl)ethane (THPE) and/ or

3, 3-bi s(3-net hyl - 4- hydr oxyphenyl ) - 2- ax0- 2, 3~ di ydrai le (4 asati n

bi scresol ) b@5ﬁﬂﬁ%??ﬂg’ﬁﬁgaﬁﬁﬁ”%ﬂﬁ‘ﬁwlmﬁéﬁ°E)$@l eﬂoaﬁpﬁﬁ’t%hpgtg‘)‘nﬁo baa% / or
para- cunyl I rg- r | PAER Ygdelton of
Phe. br ancheh STanry At S00RE! S hARPELAIp HTRED (81800 TR ahd Hh o o el

wi thin the hgitifdes nidaetredidISONEIR) ofs<3t HgflDimin andiiatwhitle ther amtdinet 15 a

pol ycarbonate contains solely 1,1,1-tris(4-hydroxyphenyl)ethane (THPE)

and/ or 3, 3- biatef Bowlst hy| - 4- hydr oxyphenyl ) - 2- oxo- 2, 3- di hydr oi ndol e (1 BK,

i satin_biscresol) as branching agent and in which para-isooctyl phenol is
used i A the 25 production of the branched pol ycarbonate. Breaking strength

of the contgaipgps, USleAfor MefithREMéRSthat ihwaith i s
descri bed bg gﬁ‘%@%?’?%@%%%@ﬁ“?@% B 2004 PCTI EPOYY 08471

Pr epar at i ontie0toith@enaifubtandssis pobyrerbongte ois eehigacterised t inathat hibe sbrapehednd
mass of the container are determ ned pefore the ne nt test only
conpar es conelrabprate gpntaisnt.1.dArisénaydoxmpenyjtiang 3&%%§§?3§?’0f
contai ners compared in op. J st di HR&" B¥aith MBYdcrAN 0f 255%
The cont ai ng}cﬁﬁg 4?%4"8’8%%{1%5% %){Ol ?’Pe%?@?xgt _ (Igofn t e?rper ature gndast hen

pl aceqon aprdntRiRg AREntAnAtiA AFHIth pare-tért.asutylphensth andiot phegutriyépleaoharsliora
trapdoor. For the first neasurenment, the trapdoor platformis raised until
Cits floor i gaf-iSoactEpbens]ateeugeddn the production o the branched polycarbonate and n

which the container is a water bottle.

One particularly preferred embodiment within the latter stated embodiment is that in
15 which the branched polycarbonate contains solely 1,1,1-tris(4-hydroxyphenyl)ethane
(THPE) and/or 3,3-bis(3-methyl-4-hydroxyphenyl)-2-ox0-2,3-dihydroindole (IBK,
isatin biscresol) as branching agent and in which para-tert.-butylphenol and/or para-
cumylphenol and/or para-isooctylphenol are used in the production of the branched
polycarbonate,
20
One particularly preferred embodiment within the latter stated embodiment s that in
which the branched polycarbonate contains solely 1,1,1-tris(4-hydroxyphenyl)ethane
(THPE) and/or 3,3-bis(3-methyl-4-hydroxyphenyl)-2-oxo-2,3-dihydroindole (IBK,
isatin biscresol) as branching agent and in which para-isooctylphenol is used in the

25 production of the branched polycarbonate.

Breaking strength of the containers is preferably evaluated using the drop test, which

is described below.



16
beneat h, which consists of a thick steel plate. The trapdoor_is g opé%ﬂez O

t h
such that 1o measeter-filled container falls on the floor FYIERYJES
container is not broken, the same container is put back on the trapdoor
platformand raised to a height of 1 mfor a second neasurenent by the
cont ai ner being dropped again in the deger. bed manner. Furt her
nmeasurenents are nmade, with the drop height being raised by 0.5 min each
case. In this manner, a failure drop height is determ ned, which is defined

as the 15 height at which the hollow articl ﬁfbr%akﬁst n tr%em\éla &L Jrns out.
An aver age Pmnagation far Bis e8I MeaSWEMENL PIPEashs B ?o‘§°f WESNGERed as a
measure of the hani : NiPR cahtdRlers
accor di ng tBO?tﬁgl%?ﬁ%gﬁ%Hnﬁﬁeﬁﬁllghg% irﬂ:'gle'f"&e Eﬁnﬁﬁg?gggﬁé{&alg}gﬁpﬁﬁgl ow by 20
means of a ¢fNinRgal(dhafe aid id¥aticdl mEsseThe raps of emttainersEosiparadeid thadmpl e.
Fig. 1 is a cross-section through a rotationally symretrical container (a
wat er  bot t ltes} maYtonly diffeabermpdmum ofei’ght of 780 g 15 g, a height of
approx. 485 nmand a neck dianeter of approx. 54.8 mm circunference
approx.3 855 nm It consists of 25 branched pol ycarbonate. The contai ner

hol ds a vol ;i‘ﬂgr@&%ai]?ergs hué@uﬂﬁa' diQQfl wABat(18binQ¥inperatife B tenigladédionai e t he

I nvention i etall. 34 A container according to the invention

accor di ng t rabligor plavesnpuedfie@dobyhidhetakex theu&ironobaowapdear. dFargthgr@eess
using a bl ow nmoul di ng nmachi ne from Krupp. WO 01/ 1 0, FEB, 2
(

_ 1/ 19892 - 20, 1 04
PCTI EPOQY 084measwezutesy, the sepdons b fpromsimisesh it RERROS O b it PRRYE e £0P%

di 9 f I V. : ey ' '
For ce: 300 IRPetyct e npdiss P Thick W Banc iR (19800r ueropenclsut 831 19

a nelty4 e”pqg@%’iepr-{ﬂfch&Qﬁiﬁé}qaﬁs bh &vd fiSor. PDME Gohrinee ivhatrteokbén, alpsoxe 90C
from branched bi sphenol A pol ycarbonates 5 (Exanples 1 to.7, Table 1 and

Conpar at i ve doxeifdras phit backben Tasbirepddpr plattosm ansi pisedie|a lA’ji%‘HI ?fchffbé?faﬁ es
e e o e BNk B BB RSTR s SPLAL SRR o
Further measurements are made, with the drop height being raised by 0.5 m in each
case. In this manner, a failure drop height is determined, which is defined as the
15 height at which the hollow article breaks and the water runs out. An average failure
drop height, a mean from ten drop tests, is used as a measure of the mechanical

strength of the containers.

The container according to the invention is illustrated in greater detail below by

20 means of a drawing (Fig. 1) which merely represents a preferred example.

Fig. 1 ig a cross-gection through a rotationally symmetrical container (a water
bottle). The container has a weight of 780 g + 15 g, a height of approx. 485 mm and
a neck diameter of approx. 54.8 mm, circumference approx. 855 mm. It consists of

25 branched polycarbenate. The container holds a volume of 18.9 L (5 gallons).
The following examples illustrate the invention in greater detail.

A container according to the invention according to Fig. 1 was produced by the

30 extrusion blow moulding process using a blow mouiding machine from Krupp-



branchi ng agent content was 0.30 nol % in all the Exanples and Conpar &thi M 700
Exanpl es. TReosdiexet abl es state the associ ated MFR val ues, REIEPNOSEHs| ty

at shear 10 rates of 10 s-' and 1000 s-' at a tenperature of 260C and the

SV index ( branching index). The containers according to the invention

were subjected to the drop test descriQ%ﬂL_in the present text. 15 Ten

tests were perforned per container and an average failure drop height,
corresponding to a nean value fromthe ten values, was cal culated fromthe
ten neasurenents. 20 The container used in the tests was of the form shown
in Fig. 1. \\Quddd MS&idnerbhu KainbH, BohnsGermmry ¢atyderpemerpdgmyss7 90 mm,

105- 110005 Flephensrrolanedn oo dor: Esszhﬁﬁ’ém?l?ﬂpg%ﬁrf%%%%‘?ﬁ‘é €S s
3p-tert. -butgpﬁhenolg‘ %?]36?%06 azhpﬁtrﬁgﬁt WMW@@P@% # BRAHO66. 4

Sp- cunyl phe enol "THPE 2.3 6862
mould temperature of approx. 90°C from branched bisphenol A polycarbonates

5 (Examples 1 to 7, Table 1 and Comparative Examples 1 to 5, Tabic 2). These
bisphenol A polycarbonates were produced using the phasc interface process. The
chain terminators and branching agents used are shown in Tables 1 and 2. The
branching agent content was 0.30 mol% in all the Examples and Comparative
Examples. The same tables state the associated MFR values, melt viscosity at shear

10 rates of 10 s” and 1000 s at a temperature of 260°C and the SV index (= branching

index).

The containers according to the invention were subjected to the drop test descnibed
in the present text.

15
Ten tests were performed per container and an average failure drop height,

corresponding to a mean value from the ten values, was calculated from the ten

measurements.

20 The container used in the tests was of the form shown in Fig. 1.



1041 6.6 7isooctyl phenol | BK2. 269059687.1 5 Tabl e 2 Conpara- Branchi ng b\ B 2004
tive Chain o ni/r8PDr agent MFRShear rates at 260C ndex - ExanfCd/ER$§/0847300s "

| phenol | BK3. 252208706. 0 2phenol THPE3. 549128475. 8

3p-tert.-butyl phenol TBK3. 748768555. 7 4p-tert. -butyl phenol THPE3. 449988415. 9
5p- cunyl phenol THPES. 748968745. 6 WO 01/ 19892 -22 _ Results of the drop test:

Tabl e 3 Exanpl eAverage failure drop height in m12.8 22.9 33.2 43.3 53.8
63.6 73.6 5 -

Table 1

Example Chain terminator Branching | MFR | Shear rates at 260°C| SV

agent index
10¢! 1000 s

1 phenol IBK 2.5 66353 953 7.0

2 phenol THPE 2.7 6414 954 6.7

3 p-tert.-butylphenol IBK 2,8 | 6616 976 6.6

4 p-tert.-butylphenol THPE 2.7 6390 996 6.4

5 p-cumylphenol IBK 2.0 7212 980 7.4

6 p-cumylphenol THPE 2.3 6862 1041 6.6

7 1sooctylphenol IBK 2.2 6905 968 7.1
Table 2

Compara-|  Chain terminator Branching | MFR | Shear rates at 260°C | SV

tive agent index
Example
105 1000 s

1 phenol BK 32 5220 870 6.0

2 phenol THPE 3.5 4912 847 5.8

3 p-tert,-butylphenol RK 3.7 4876 855 5.7

A p-tert.-butyiphenol THPE | 34 | 4958 [ B84l 5.9

5 p-cumylphenol THPE 3.7 4896 874 5.6




Tabl e 4 Conparative Average failure drop height in m Exanple % é%q71§£FPZML
42.3 52-2 1VOPRESHOG PCTI EPUO 0S471 The exanpl es dermnstlf'% P40

superior breaking strength of the containers according 10 to the

invention. WO 01/19892 -23 Patent Cains 1. 5 2. 10 3. 15 20 25%_ 1 6 FEB
2004 PCT1EP00108471 Contai ner of brancld pol ycarbonate, characterised in
that, at 260C and a shear rate of 10 s-', the polycarbonate has a nelt
viscosity of 6500 to-8000 Pas and, at 260C and a shear rate of 1000 s-'

melt viscosity of 0.to 1500
Results of the drop test:

, a

Table 3
Example Average failure drop height in m
1 28
2 2.9
3 3.2
4 33
5 3.8
6 3.6
7 36
5
Table 4
Comparative Average failure drop height in m
Example
1 1.5
2 1.7
-3 21
4 23
3 22

The examples demonstrate the superior breaking strength of the containers according

10 to the invention.



Pas, and that it has an MFR (nelt flow index) of 0.1 to 3.0 g/10 ninl&FER 2004
Cont ai ner oW®PHIPed pol ycarbonate according to claim 1, AfSERPOOEIMHed in
t hat phenol and/or al kyl phenol s and/ or aryl phenols are used in the
production of the branched pol ycarbonate. Contai ner of branched

pol ycarbonate according to claim1, changcterised in that phenol is used

I n the production of the branched pol ycarbonate and that the branched

pol ycarbonate contains 1,1, 1-tris(4-hydroxyphenyl)ethane (THPE) and/or
3,3-bis(3-nethy|-4-h%droxyphenyl)-2-oxo-2,3-dihydroindole (IBK, isatin

bi scresol) t g agent. Container of branched pol ycarbonate
according to claiml1, characterised in that alkyl phenols and/or

aryl phenols arc used in the production of the branched pol ycarbonate, and
that the branchegopgliygasfosaadRd GRNAbhate, thdractefibed Ar 1AYE02607C AN aet hane
(THPE) and/or 3, 3-bis(3-nethyl-4 hydroxyphenyl)-2-oxo-2,é-d|hydr0|ndole

(1 BK, isatin bisshesahte ofslbs5bhpolycarhorate haCoamelt miscosify ofF &5@MhecB000

pol ycar bonat e accordin%ﬁto claim4, char&éteriged i n

h
D oS oy | phoka 8 300G and 1 Hear DROMHEI0 § ma FG iscPdtne OF 850 t9r159Qc
branched pol ycar bonahg 104 fik/ah 3PR et ow MbexPor 1630 10mid1- 20 12.

13.

2. Container of branched polycarbonate according to claim 1, characterised in
that phenol and/or alkylphenols and/or arylphenols are used in the production
10 of the branched polycarbonate.

3. Container of branched polycarbonate according to claim 1, charactensed in
that phenol is used in the production of the branched polycarbonate and that
the branched polycarbonate contains 1,1,1-tris(4-hydroxyphenyl)ethane

15 (THPE) and/or 3,3-bis(3-methyl-4-hydroxyphenyl)-2-0X0-2,3-dihydroindole

(IBK, isatin biscresol) as branching agent.

4. Container of branched polycarbonate according to claim 1, charactensed in

that alkylphenols and/or arylphenols are used in the production of the

20 branched polycarbonate, and that the branched polycarbonate contains 1,1,1-
tris(4-hydroxyphenyl)ethane (THPE) and/or 3,3-bis(3-methyl-4-
hydroxyphenyl)-2-oxo-2,3-dihydroindole (IBK, isatin biscresol) as branching
agent.

25 5. Container of branched polycarbonate according to claim 4, characterised in

that p-tert..cumylphenol is used as the arylphenol in the production of the

branched polycarbonate.



25 1 6 FEB 2004 PCT/ EP00108471 Cont ai ner of branched pol ycarbona 16 FEB 2004
according t & V4984, characterised in that p-tcrt.-butyl pﬂg{g 00gpaT

i sooctyl phenol is used as the al kyl phenol in the production of the

branched pol ycarbonate. Contai ner of branched pol ycarbonate according to

any one of clainms 1 to 6, characterise@4i-n that the branched pol ycarbonate
is a branched honopol y- carbonate based on bi sphenol A. Container according
to any one of clainms-1 to 7, characterised in that the container is a

| i qui d contai ner ntainer a r.di t n 2 | Al A .
characteri sg'd i nqoﬁgﬁ'“‘?trh‘?gﬁgﬁlﬁcﬁéﬁ r?g:lﬂgboga@a%égﬁﬂﬁ%ﬂq gl_a ﬂ-@[ﬁ?)gé%{a?tgﬁs% in

cont ai ners accor ¢ifg-ip B IREoPbr Fodbiihdnb0isusédiBahé AekyIHRUNSEr @ b ow
noul di ng process. Production of containers according to any one of clains 1
to 9 using the exddusonnf thedranched polygarponatess. Use of containers
according to any one of clains 1 to 9 for the packaging, storage or
transport of liquids, solids or gases. Branched pol ycarbonate,

ol yeaPbonate haloRr Rt praRbef B gataERs deiblisitostd e or 4t S,ng o
shear rate of 10QRargctdrisedl [FPtHat Vs BRELRSA gélySﬁGomﬁ_e 15Q0brkached diinogotpt it
has an MFR (nelt flow index) of 0.1 to 3.0 g/ 10 mn. 1 6 FE 2001 WO

01119892 PCT/ EPOCAubenate bagkd otvhisiBeBol A0 16.

8. Container according to any one of claims 1 to 7, charactensed mn that the
10 container is a liquid container.
9. Container according to any one of claims 1 to 7, characterised in that the

container is a water bottle,

15 10.  Production of containers according to any one of claims 1 to ¢ using the

injection blow moulding process.

11.  Production of containers according to any one of claims 1 to 9 using the

extrusion blow moulding process.

20
12.  Use of containers according to any one of claims 1 to 9 for the packaging,
storage or transport of liquids, solids or gases.
13.  Branched polycarbonate, characterised in that, at 260°C and a shear rate of
25 1057, the polycarbonate has a melt viscosity of 6500 to 8000 Pas and, at

260°C and a shear rate of 1000 57, a melt viscosity of 880 to 1500 Pas, and
that it has an MFR (melt flow index) of 0.1 to 3.0 g/10 min.



15 Branched pol ycarbonate according to claim 13, characterised in thétﬁFEBZWL
phenol  andM¥P OHI®Y phenol s and/ or aryl phenol s are used i n REEEROSA: i on

of the branched pol ycarbonate. Branched pol ycarbonate according to claim
13, characterised in that phenol is used in the production of the branched
pol ycarbonate and that the branched palascarbonate contains
1,1,1-tris(4-hydroxyphenyl)ethane (THPE) and/or

3, 3- bi s( 3- net hyl - 4-hydroxypheny|) 2- 0x0- 2, 3-di hydr oi ndol e (I BK, isatin

IASIESEIENE b f A I R Qﬁy%?a%%ﬁs%ﬁih #oBORPh, e
Pol ycar bonat e cof Q@J@qﬁmﬁ? Wﬁp roxypﬁfeny e BRRGARR oL s o
3, 3- bi s(3- net hyl tardeyied palyphrBoidts.- 2- oxo 2, 3-di hydroindole (MK, isatin
bi scresol) as branchi ng agent.
5 15.  Branched polycarbonate according to claim 13, characterised in that phenol
is used in the production of the branched polycarbonate and that the branched
polycarbonate contains 1,1,1-tris(4-hydroxyphenyl)ethane (THPE) and/or
3,3-bis(3-methyl-4-hydroxyphenyl)-2-oxo-2,3-dihydroindole (IBK, isatin
biscresol) as branching agent.
10
16.  Branched polycarbonate according to claim 13, characterised in that
alkylphenols and/or arylphenols are used in the production of the branched
polycarbonate, and that the branched polycarbonate contains 1,1,1-tris(4-
hydroxyphenyl)ethane (THPE) and/or 3,3-bis(3-methyi-4-hydroxyphenyl)-
15 2-ox0-2,3-dihydroindole (IBK, isatin biscresol) as branching agent.



