, €3enn;"z6: Tgvi. WO 01/19892 PCT/ EPO0/ 08471 -1 CONTAI NERS OF BRANCHED
POLYCARBONATEwd bg19goesent invention relates to contai ners ofchrpsowsed
pol ycarbonate, to the production thereof .gnd to the use thereof and to
branched pol ycarbonate. 5 Containers of polycarbonate are known. Contai ners

o L bete e, e o st e IRARMRAY

resi stance to envi ronnment a uences and a |l ong service didofse¢ t 0get her
with | ow weight and straightforward, |ow cost producibility. Polycarbonate

containers are_produced, for exanple, using the extrusion bl ow noul di ng
process or thdDEnPEssnt cHVENGR FRIUPYItR CopFadeas Of gugnghed; H%lygg{g%"é?”o?? how

moul di ng pr °C§§§ducﬁ&gtehgf‘é&l§§xtécf@athg u%@@fe@fﬁq@é@ﬂgﬁélﬁgﬁpﬁ Ifigl e screw

extruder and are sha e toforma e, which is
subsequerst | y encl osed by a bl owi ng noul d, which pinches together the bottom
of the tube. The tube is inflated within the nould, thus being shaped as
desired. Aft eCoatapere obplygprpmnaterte knoen.npul d i s opened and the hol | ow
article my be renoved (a nore detailed description may be found, for
exanple, in Brinkschroder, F.J., Polycarbonate in Becker, Braun, Kunststoff

Handbuch, vol @agtadiels oPpblyeabERNA ELhibIAuMRERIsHICantTRIoUE PtdPerties, such as for
Cel | ul oseester, Carl Hanser Verlag, Minich, Vienna 1992, pages 257 to 264).

25 It is advarkagplsudevateduganspaieneyh| gpogd seentenicalspriopertios, yalewabasneesistaheg to

extrusion blow moulding i n order to ensure el evated nelt .stabilit.y.
B anched thol y CAPESIATEE Liluonses (and,p dong, sprviisabr oepter with Tove weighicpacdhn

ool 99 GRS v SRR ) ect on e g a0 bl
Polycarbonate containers are produced, for example, using the extrusion blow
moulding process or the injection blow moulding process.

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 example, 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 to 264).

25
It is advantageous to use a highly pseudoplastic polycarbonate for extrusion blow
moulding in order to ensure elevated melt stability. Branched polycarbonates are

particularly pseudoplastic.

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

blow moulding.
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PCT/ EPQO/ 08471 1 ) injection noulding of the parison in the plastic

t enper at ure r angeymRet he pol ycarbonate 5 2) inflation of thep@BEP®M®SdiiN t he
t her nopl astic range of the polycarbonate (the core of the injection

nmoul ding tool is simultaneously the blowing mandrel) 3) stripping of the

hol l ow article and, optionally, cooling of, the blowng 10 mandrel with air
(a nore detailed description may be found,” for exanple, in Anders, S.,

Kam nski, A., Kappenstein, R, Polycarbonate in Becker, Braun, Kunststoff
Handbuch, volunme 3/1, Polycarbonate, Polyacetale, Polyester,

Cel | ul oseest efThe @eadessrnersds irethreggtage® Muni ch, Vi enna 1992, pages 223 to
225). Known contai ners of pol ycarbonate exhibit the di sadvantage that they
do not neet certain requirenents for practical use. If known containers of
pol ycarbonat e jgre spibiifmt ﬁt%utcﬁhgsemtee maw ﬁelplsttfcee peldd§re GARER LN Ge MRY
burst. This may occur, for 20 exanple, if i quid-fi ed container is

dr opped from sone Ipelyghttbonatéo t he ground, for exanple fromthe | oading area
of a truck in which the container is being transported. Such nechani cal

| oads rray", for exarrpl e, be sinmulated by the drop test as is described in
the present te I i de
cont ai ners of oI ycar %ﬁadt}{e}hgvﬁ %fnhlg\r}ge h%\elgtg %‘L“Q‘@r% ?ﬁgﬁ%ﬁdgﬂég%‘%&@wg@ﬁ{nom
cont ai ners of pol yQafethﬁHéﬁt]d&hﬁﬁlnﬁiﬁhilﬁ@f@dl§§hnﬁ%b&slﬁﬂ(ﬂ1ﬂﬁwﬁ@msﬁdi'd$s. The
obj ect according to the invention is achieved by containers of branched 30
pol ycarbonate, characterised in that, at 260C and a shear rate of 10 s ‘,

o il 1 N g o R e, B

preferabjyy of 6500 pfhd99QtRas and, at 260C and a shear rate of 1000 s', a
melt viscosity of 880 to 1500 Pas, preferably of 900 to 1500 Pas and
particularly preferably of 950 to I200 Pas and that it has an MFR (nelt
flow index, 5 nmeasured.to [S01133) of 0, ferabl vy .of
0.8" 028" of 40 T o) dRAEPA IR b BRBiaBRaRPl. &7 AjdsBE Sy KRty e
containers of brg wtﬁgteﬁohy% paaret@ma&kef Sl xuﬁh fzwa{dbaeﬂ volurdat
phenol and/ or “al kyl phenol s 'andl or aryl phenol $ are used the production of
t he branched B01,pBblycabbrartat @plmdthlealﬂoﬂepdaend‘eﬂulamé&ter Gant| Hieseo | \Serlagi ng

artlcularl referred and al kyl phenol s. bei ng ver articul arl referred.
P 15 'Y Risnich, Vienna 1992, pages 273 to 225) 0 VY P yp

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 severe mechanical stress, 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 is described in the present text.

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

subjected to severe mechanical stress.

The object according to the invention is achieved by containers of branched

30 polycarbonate, characterised in that, at 260°C and a shear rate of 10 s, the



The containers of branched pol ycarbonate are furthernmore preferably

char act eri sedwaot/1sas2 phenol is used in the production of tHhChERORE

pol ycarbonate and that the 15 branched pol ycarbonate contai ns

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

3, 3- bi s(3-net hyl - 4- hydr oxyphenyl ) - 2- ox0- 2,3- di hydroi ndol e (I1BK, isatin

bi scresol) as branching agent. The contai ners of branched pol ycarbonate are
furthermore preferably characterised 20 in that the polycarbonate has a
branchi ng i ndex at 260C, defined as the quotient of nelt viscosity at a
shear rate of palycarbapaie hane melt viegosiy £ 5180 tofM0Rashpipfasably of 60QQtQa8\%p0

t | arl fe f 7 b d.t
S i ndex. The ebmLeHtnuSY Pierduiion ool BERB ARt A 200 T eRER AL RS 1
preferably chapgeierd srg %§cdsn taraggnato kS 0PNERRO heefaasly Ot oY ioPIsuIPP S B
preferably used in’the productl on of the branched polycarbonate, wth

al kyl phenol s Ipeiticglapgmiréferabbyr bwiﬂtefléﬂf)éﬁs andl thalnatha'sha MFB.r(thcﬂow index,
pol ycar bonat e cont ai ns (4-.h xyphe ), and/ or
Y s (9. et MRS RL AP 1o 3515/@ Py a0 eto ] g1 i
bi scresol) as ﬁﬁggﬂg&gﬁgﬁ%@tof@to 2. @hihd892 -4 PCT/ EPO0/ 08471 The

cont ai ners of "branc rbonat’e re particularly preferably
characterised in that p-tert.-cunyl phenol is used as the aryl phenol in the
production of the branched pol ycarbonate. 5 The contai ners, of . branched

pol ycar bonat e Tae @omamwe? rhsm@hpcép@lwwbmatfyarﬁrp&f&aam hagactarised &y thakehenal t hat

p-tert.-butyl ph oct

producti on of ap&(gr Bltké( fvyggli’@@@? % EH%' gesdg%(:%)% pé?é}@lgggﬁ'gﬁégg%rc %&flgl y
provi dedipy t hglRaBoRkE, wm@mylp%no@@nﬂbﬁarprp%mé béify hiticanrly 1p’i:@feﬂ%@amdoles
the production of the containers according to the invention. The present

i nventi on al selkylnhenelebeingeyenspartéulatheprséamedi ners according to the 15
invention. The present invention also provides the branched pol ycarbonat es
of which the containers consist and which have the above-stated features.

20 The contai ﬁ%%oﬁ&wybﬁgrahaaédhﬁoly&mﬁte%%Hhé}hfor@Ef@%ram cheMRntisgrs.
They are resistant to mechanical stress . brea and furthernore

exhi bit an adumatiahgpbend is assgeinche produbtion afthiechranchkd ppb'pmb’onais and ttleay theave
9000 0Dt 1Al B OB | 1 o b s 1 AR R S Y it (RRBEF RS
3,3-bis(3-methyl-4-hydroxyphenyl)-2-0x0-2,3-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 production of the
branched polycarbonate, with alkylphenols being particularly preferred 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.

30



di stortion tenperature. Thanks to the el evated heat distortion tenperature,
t he 25 cont ai mas61/@ee0r ding to the invention may be cl eaned REWEPdI®B4TNAL T
or be sterilised with steam They have el evated resi stance to conventi onal
cl eaning agents, which are for exanple used for cleaning 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, the good processing characteristics of 30 the polycarbonate
being of particular advantage in this connection. They exhi bit '
01/19892 -5 P&t Epueines,f brmchghpolwébwtwe Ph’élcﬁ’@ﬂ&rﬁf%fmﬂi’ @@WF@@@GC&%

thus a long s ice life. he case.of ¢ t. a this
means many usglf t%l%gnylg‘?eélﬁ P‘Fe%?e@gf’)}% %ﬂgfée]slhgtgelém éet}oéllc(%:f(’)tbg|bng lileéi t he
i nvention ar ePQ REhroBafeched 5 honopol ycarbonates and branched

copol ycar bonate A m xture of branched pol ycarbonates suitable according
to the invention nay al so be used. It is p055|ble to add a small proportion

of unbranched pol ycarbona st he, br anched car bonat es, rov t hat
Cheessort i al THFGBerinEs oF pranshed poeaporHs axb Nutterpearahiculh prerbflo: n

of the contai o [

Preferred bragg{ﬁggﬁ&q%mgﬁgﬁe S}Pg%%osé&%?ynﬁﬁggl gﬁ%%ﬁ %g?l{ onae'?gls and
branched copoliythepbedigtion obtheddarehedpsipbeebalate. of t he general formula (1),

15 HO-Z-OH (1) in which 20 Z is a divalent organic residue having 6 to 30 C
atonms, which contains one or nore aromati c groups, Exanples of bisphenols

of t he gener alT roxycﬁnﬁ% Are%'&:gor fn %ﬁ%d@d%ﬂ‘ﬁ{h ?&}xﬁﬂgeﬁ@o o he follow ng

groups: 25 dlh enyl’s r oX anes
bis(hydrnyyphenyl)cycloalkanes |ndan bi sphenol s, bi s(hydroxyphenyl)
sul fides, 30 bis(hydroxyphenyl) ethers, WO 01/19892 -6

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

invention.

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

15 invention.

The present invention also provides the branched 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 properties. They have good optical
properties, in particular exhibiting elevated transparency. They have an elevated heat
distortion temperature. Thanks to the elevated heat distortion temperature, the

25 containers according to the invention may be cleaned with hot water or be sterilised
with steam. They have elevated resistance to conventional cleaning agents, which
are for example used for cleaning water bottles for multi-trip use, one area 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 exhibit



bi.s(hydr oxyphenyl) ketones, bis(hydroxyphenyl) sulfones, bis(hydroxyphenyl)
sul f oxi des antvaoRi9s s( hydroxyphenyl ) di i sopropyl benzenes. SPCKIRVURRBON 08471
Derivatives of the stated bi sphenols, which nmay for exanpl e be obtai ned by
al kyl ati ng or hal ogenating the axomatic rings of the stated bi sphenols, axe
al so exanpl es of bisphenols according to_the general fornula (1). 10
Exanpl es of bi sphenols according to the general fornula (I) are in
particular the follow ng conpounds: hydroqui none, resorcinol,

4, 4" - di hydroxydi phenyl, 15 bi s(4-hydroxyphenyl) sulfide,

bi s(4- hydr oxyph@malg)!msmfftbﬁ@latm% (8 sevirierandrhns 2 oy saxigp Hideryin) the casmel

bi s( 3, 5- dlneth h hen su f one

S d mechy - 4- AORHBRIA ETIIE R S BsproBombisteeRidich,o
1,1-bis(4-hydroxypheny|) 1- phenyl et hane,

1, 1- bi s(3, 5-di net hyl - 4- hydr oxyphenyl ) cycl ohexane,

, 1- bi s( 4- hydBranchbéd mpplycatbometeh \shisghlt cieeording, tol fhe- bivs(lﬂomwm brihpheanghed 3,

gl g?ts? ﬁl ﬁ;g %g&gpﬁ}’m i bl Sé %%e%x%gpcﬁygar%onategetky t(lzllreOh ranche2d5
% bi s(4- hydﬁjgméor OH%L% uﬁtaﬁe%c%&hfﬁg;t%y{gglgﬁ%ﬂaﬁ)fﬁa{g'ealso be used.
2-
2-

bi s(3,5-dic I OX

bi s(3- et hyl - 4- hydroxyphenyl)propane

bi s( 3, 5-di net hyl - droxyphen ) pr opane,

, 2-bi s(4-h dllbksyﬁﬁé% P) raesrpa romrélsae@fopnbxrnchedmlmﬂm toy the

,C-ZI-/ E:Dg(()g nglzl %Baﬁgﬁ%éjhgl&é rggrka&’é \F?qg%%p{ﬂ%néégg 1598%%111% in particular the

2, 4-bi s(tr hydrelbx'ﬂﬂ@h%%ﬂk)rrgzstfﬁﬁ thy bbwﬂeaétﬁl,tamers produced from the polycarbonates are

2, 4- bi s( 3, 5-di net hyl - hydroxyphenyl) 2- met hyl but ane, 5

a, a' - bi s(4- hyaeomgairedy| ) - o- di i sopr opyl benzene,

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 prgbetd efadihad %%amhx&@ra@e riﬁ&s%sbﬁh@hehhﬁorm)ﬁ&?&ﬁgonates and
honmopol ycar bonat e based on bi sphenol A, the branched honopol ycar bonat e
based on 1, 1- brahedgapolpcgrbonates basdd 8n bisphennds thgmemﬂéﬂamda ahd the
branched copol ycar bonat es based on the two nononers bi sphenol A and

1, 1- bis(kﬁrwdroxyphenyl) 3,3, S—trinethylcyclohexane. 15 The branched
honnpolycarbonate based}ﬂggp gpphenol fys very particularly preferred. The
descri bed bi sphenols according to the égneral formula (1) nay be produced
20 usi ng known processes, for exanple fromthe correspondi ng phenols and
ket ones. The stated bi sphenols and processes for the production thereof are
descri bed, f orn which

N'UI\)I\JNI\)Hl—‘OOI—‘

20 Z is a divalent organic residue having 6 to 30 C atoms, which contains one or

more aromatic groups.

Examples of bisphenols of the general formula (I) are bisphenols which belong to
the following groups:
25 dihydroxydiphenyls,
bis(hydroxyphenyl)alkanes,
bis(hydroxyphenyl)cycloalkanes,
indan bisphenols,
bis(hydroxyphenyl) sulfides,
30 bis(hydroxyphenyt) ethers,



exanpl e, in the nonograph by H Schnell, "Chem stry and Physics of

Pol ycar bonat eg/o o1He892mer Revi ews, vol unme 9, pages 77-98, | ntrITIER060841
Publi shers, 25 New York, London, Sydney, 1964 and in US-A 3 028 635, 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, in DE-A 3 832 396 and
in FRRA 1 561 518 and in Japanese published patent applications with the
application nunbers 30 62039/ 1986, 62040/1986 and 1055S0/ 1986. WO

01/ 19892 _g Puis(tyRaxyoBeryl) ketones,

1,1-Bis(4-hydro hen -3, 3,5-trinmethyl cycl ohexane and the production

t hereof is de@@ﬁ%’@é‘ﬂﬁyﬂ‘%ﬁﬁe@?ﬁﬂ?%, in US-A 4 982 014. 5 Indan bi sphenol s
and the pr odugfsgkg,@rggé,gﬁ&ﬁ;l) RliPxesand bed, for exanple, in US-A 3 288 864,
in JP-A 60 035 0 a In'Us-A 4 334 106. | ndan bi sphenols may, for

exanpl e, be puoadibighydrooyphenylpdicppropyibbezeats.or t he derivatives thereof or
fromdimers of isopropenyl phenol or the derivatives thereof in the presence
of a Friédel Crafts catalyst in organic solvents. 10 The branched

pol year bonat e.};0, s U5 theA SRTbRINERIL ehichARY |6 ALfpR! 8YUGREnED dinown
manner from bi'sphenol's, carbonic ati érivatives, branching agents,

al kyl phenol s alkﬁlaﬁhgadryhaﬂb@mﬁﬁg thep taromatld yingogEttherstated bispherobgrare also
subst ances which may act as chain term nators, 15 Suitable processes for

t he product i osxamplppefhisphsaelsaeeording to thegeaxahiormulagboduct i on from

bi sphenol s with phosgene using the phase interface process or from

bi sphenol s with phosgene using the honbgeneous phase process, the so-called

pyri di ngopr oCcexgmpRE JirsEpHehSIPReaRlimgWot the GRA&ANFEmAt () @8d &1 particlag thde
melt transesterification 20 process. These production processes are

descri bed, f ofolwanpkempoundst Schnell, "Chenistry and Physics of
Pol ycar bonates”, Pol yner Reviews, volune 9, pages 3176, Interscience
Publ i shers, 8RO 0ndon, Sydney, 1964. The stated production processes

are al so descriBgs,din D. Freitag, U Gigo, P.R Miller, H Nouvertne,
"Pol ycar bonat es™ 1n Encycl opedi a of Pol yner Science and Engi neering, 25
vol unme 11, sedgidilgdrdxiydiphedy88, pages 648 to 718 and in U Gigo, K
Kircher and P.R. Miller "Polycarbonate"” in Becker, Braun, Kunststoff
Handbuchld vol HFF@“'@V@EOXW}WX]SF Ste, Polyacetal e, Polyester,

Cel | ul oseest et £ I , Munich, Vienna 1992, pages 117 to 299
and in D.C Pr%éssggg&erﬁw&l)ggg%%g and Y. Kesten, Corporate Research
Center, Alli edisghemimalhyCohgaroxyplisnyl)Metitanst own, New Jersey WO 011 19892
-9 PCT/ EPOO/ 08471 07960, "Synthesis of poly(estercarbonate) copol yners” in
,lournal of Phis{hérdimeihghddlydmyyphsay)eHEaRGt ry Edition, vol une 19, 75-90

(1980). The It ¢ i fi i Side Sl jcul ar described in
e Sohel 1 5 Rl SRRGHEY - igbk bRl D RAR il Sirbfh BahE L B SBSR Per!
vol ume Qo pagegs]-Bi(4-Bydrdxyphehdy-s phenyethld)| i shers, New York, London,

DE- A

Sydney, 1964 and in
1,1-bis(3,5-dimethyl-4-hydroxyphenyl)cyclohexane,

1,1-bis(4-hydroxyphenyl)-3-methylcyclohexane,
1,1-bis(4-hydroxyphenyl)-3,3-dimethylcyclohexane,
1,1-bis(4-hydroxyphenyl)-4-methylcyclohexane,

25 1,1-bis(4-hydroxyphenyl)cyclohexane,
1,1-bis(4-hydroxyphenyl)-3,3,5-trimethylcyclohexane,
2,2-bis(3,5-dichloro-4-hydroxyphenyl)propane,
2,2-bis(3-methyl-4-hydroxyphenyl)propane,
2,2-bis(3,5-dimethyl-4-hydroxyphenyl)propane,

30 2,2-bis(4-hydroxyphenyl)propane (i.e. bisphenol A),



1 031 512, in US-A 3 022 272, in US-A 5 340 905 and in US-A 5 399 659. The
br anched pol yewy diopgdes to be used according to the inventi ®ACTARS0/08471
preferably 10 produced using the phase interface process or the known nelt
transesterification process. In the first case, the carbonic acid
derivative is preferably phosgene, in thessecond case preferably di phenyl
carbonate. The pol ycarbonate is preferably produced using raw materials and
auxi liaries which 15 have a | ow content of contam nants. |In particular when
production is perfornmed using the nelt transesterification process, the

i ntroduced bi 83Hus(3tohland-hydsoxyphemdipserinear boni ¢ aci d derivatives shoul d

have the | owe 0SSl ble content of, al kali netal ions and al kaline earth
nmetal ions. RZ%‘%@§fﬁ%hf°§“%?5§’§fc%y8¥%yb§?f°£ “ for exanpl e, obtai ned by
recrystal | isi Qghbiy@q{ymgghergq)s@jrﬁétﬁﬂgnh@ carbonic acid 20 derivatives,
for exanpl e carbonic acid esters, and the bisphenols. Wen producing

pol ycar bonat e2,4his@lfedimsthylr mydsesipbenyl)-2aétbylbpiangess, t he bi sphenol and

the carbagnic acid diester may he reacted continuously or discontinuously,
for exanpl e i A-SHif(FdydroxyRhGYRQ-glisopranyikengsiem evaporators, falling 25
filmevaporatQrs,,.:Shi < =T ' Ly fF, extruders,
kneaders, si rr%roz'bélﬁél?%@ggi’%érﬁgl)arﬁgﬁ]}%%r%pﬁﬁg%gg% ﬁ% lc)lilrgrs)li&ro!aa tors. Carbonic
aci d di est er s oyflisid{4 mpirdxgpheagld-g-iisdphpyiiendeirtandn of pol ycarbonates are,
for exanple, di ar¥l_ esters of carbonic acid, wherein both of the aryl

resi dues 30 prueepiphgnadach have 6 to 14 C atons. Carbonic acid diesters
based on phenol or WO 01119892 - 10 PCT/ EPOO/ 08471 al kyl -substituted
phenols, i. e. for exanple di phenyl carbonate or dicresyl carbonate, are
preferably usegticRatigtpraferrt®brantidd filydaitspbrs ate tht beaneRsdRsthepalgdatbatiatst er s
are preferably used in a quantity of 1.01 to 1.30 nol, particularl

pref er abl y i nbasedwarhisphgn fA,Ihﬂerandldd.hDqumlyca@Ofmebbﬁedrﬁ?@ﬂeb-bkﬂé‘lilképbbﬂat es
according to the in tion have.g wei ght, average nol SS of
preferably 128 ?Pyﬂ)éy’?go‘é‘ﬂfﬂb‘ﬁ ‘?}‘%%Het?‘é&ﬁ%ﬁ@%%%?@ﬁ%%ﬁt%ﬁw{‘ $%0000
g/nmol and in t : 0 : - - bNQ
relative vi chsgéli t?sgéﬁ%rggﬁﬁsﬁ%?%%nﬁqu%lg@wg r%%g&g@ng’g% ?g??gﬁﬁ%%wo. 5
10 g per 100 mkxamk. net hyl ene chloride and with calibration of the viscosity
measurenent by ultracentrifugation or neasurenment of |ight scattering). The
phenol s,13al kyl phenol s and/ or aryl phenol s used in the production of the
branched poly b I LNvent t a@ | :

term nators, iq:%ef?&?‘ %tge? ?1:5%118?91? E%bé@ténan%ﬁ%ﬁl a%ﬁ?g?fg‘% é zsvg}rag%g) arrrttl) uélar'ﬂynass.
They are addegreferrdter together with the nononers, which are required for
the production of the polycarbonate, or during a subsequent phase of

pol ycarbonate synthesis. They act as nonofunctional conpounds for the

e oo RS RGN PR R B IR PN 20,
branched ol yeginb kisia prédesseh) fof ety frofittle corréspahiding phohold arfd kfordes. 10
nol % relative to the total of bisphenols used in each case.
The stated bisphenols and processes for the production thereof are described, for
example, in the monograph by H. Schnell, "Chemistry and Physics of
Polycarbonates", Polymer Reviews, volume 9, pages 77-98, Interscience Publishers,
25 New York, London, Sydney, 1964 and in US-A 3 028 635, 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, in DE-A 3 832 396 and in FR-A 1 561 518
and in Japanese published patent applications with the application numbers

30 62039/1986, 62040/1986 and 105550/1986.



25 M xtures of phenol and/or one or nore al kyl phenol s and/or aryl phenol s
may al so be ueeo/1de al kyl phenol s and/ or aryl phenol s used iRCTVERS0/08471
production of the branched pol ycarbonate give rise to al kyl phenyl end
groups and aryl phenyl end groups 30 respectively. Dependi ng upon the
production process, other end groups nmay_gl so WO 01119892 -11

PCT/ EPOO/ 08471 occur in the resultant polycarbonate, such as for exanple
phenolic OH end groups or chlorocarbonic acid ester end groups. Preferably,
sol el y phenol, al kyl phenol s and/ or aryl phenols are used, without the 5

addi tion of further substances which may act as chain term nators.

Particul ar preferaply,.solel vl phenol s d/ ar_ar henal s. ar ,
w thout {he adrerBRISERIRERF S S Eranue AT 2 MR P4 GicR GettoPR
term nators. A0 (H&d RoEdampRd iUKYA BBn@14i s, for exanpl e,
para-tert.-butyl phenol (cf. Huston, Am Soc. 58, 439; US-A 2 051 300).
Para-tert.-butyl phenol is a commercial product and nmay, for exanple, be

bt ai ned f s A |, Ce . PPG | ndustries, . USA. th
breferred al kI QTINENSS g A5E BTRUEHEN SIeRRLrare VEHEBRL RierapBle ¢ US54
(1953)) Mot BoksRes! &l @) 634 RIPARL in OSL8 0N NGB tifhenblsing flS
069). 15 Isooctylphenol is a commercial product and nay, for exanpl'e, be
obt ai ned fromekithsleA6e phatikced Gonirisopropéhgpherml loy |thé dexivativen dhdrbef @r frdmct i on

t hereof are known to the average person skilled in the art. A review of the
use and t he pdiaereef ineprapspphenod of thecdariyavesiheigohiwthowyssenafirobiededer

or gani schen ] e | ene. lLag, 4"' edition (1976), volune 6/1c,
pages 951 et CE‘E%?S.CH?@'S\’\IIQ%W ‘Sgﬁfcvf"?]‘% t he branched pol ycar bonat es accordi ng
to the ivention, further substances which nay act as chain term nators nmay
be used in addition to the al kyl phenol s and/or, aryl phenols. 25 Substances
suitabl e for {Thebranghgrbpelyodibertesdy bectsed gceording t¢ SieninMentipnsarg prodyeedhin

exanpl o, _phenBiow. aRosto fin oiphpics. bbRR, FufoRRARPES. Srthdling Yeens
monocar boxyl i G &fidgoR AR AAApKendl SptiHally! tBEARE Wit Ginétier 20BsthRle® ROl C

acids. 30 The preferred furtHer substance whi ch may act as chain term nator
i s phenol . WayGitt 498@#h tefiRinators.

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 are 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 are also described in D. Freitag, U. Grigo, P.R. 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, Polyacetale, Polyester, Celluloseester, Carl 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 Jersey



PCT/ EPO0/ 08471 The quantity of further substances which may act as chain
term nat ors i ywgpg@bggabl y between 0.25 and 10 nol % rel ati veedmERobes470t al

of t.he bi sphenols used in each case. 5 The branched pol ycarbonates suitable
.according to the invention are branched in known manner, specifically
preferably by incorporation of trifunctiogal or greater than trifunctional
branchi ng 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 acid groups. 10 Suitable branching agents are, for

exanpl e, phl oP#AOICISyothesid, 6 glyéestaytarbonnte- eoriolyinery'd rin xJjauredly b -Friymgst ene,
4,6-dinmethyl-2,4,6-trj-(4-hydr | t
1, 3, 5|- 'Enrei - {4% ﬂ’i“ifxz?rﬁlﬁ(@l(ﬂ/F?%’@fr'f%)@?t?%Y?’{%f‘?rferfgg?ﬁ'-gﬂﬁ?@yphenyl ) et hane,

tri-(4hydroxyphenyl ) phenyl net hane, 2, 2-bi s[4, 4-bis(4 15

hydr oxyphenyl ) cycl ohexyl ] propane, 2, 4-Dbi s(4-hydroxyphenyl i sopropyl ) phenol,
2, 6 bi s(2- hydThxym®lt - traisbstetboutiph ) préeesst tsy ippantdular described in H. Schnell,

2- (4- hydr oxyphenyl ) - 2- (2, 4di hydr oxyphenyl ) prgpane, )

hexa- ( 4- (4- hy dresayiste apd iPwﬁ%@Py%ﬁ%rhwet%Sef €ﬁl§mﬁé!¢?we%i lyag 9y pages 44
tetra- (4-hydr h net h : : )

t et ra-(4-(4hy?f3r<§>li<)y§ﬁélﬁ%/l |éseog{r}@bs3l/lf:5sb#&%)?(yo)rﬁe{‘%%dr?g’ asﬁlgney’ 1964 and in DE-A
1,4-bis(4",4"1d3hsdeonyUSA 3 020Dy JSEA 15y340003 ane imBISWRISI 399%59.

2, 4- di hydr oxybenzoi c acid, trinmesic acid, cyanuric chloride,

3, 3- bi s( 3- net hyl - 4- hydr oxyphenyl ) - 2- oxo- 2, 3-di hydroi ndole, trinesic acid

trichloride a a .ay-tris(4-hydro henol )-,.1. 3. 5, tr.i.i sQpropyl e. 25
Preferred br aﬂgﬁ?’ﬁagmaﬁ%H?@cgﬁ)gna?%‘{sl{olﬁ’(‘%lﬁfegi( %ffﬁg?&}%%ygﬁe‘ﬁw‘?g’? h%%é’?%nﬁ‘é_ﬁ'@) and
3,3 bi s(13r et Biddubed MShp 1P PRAM Intetfae¥ Praoeds Gt Myl kAbwA Fhélt hafitstelifiditich

bi scresol). The quantity of "the optionally used branching agents is
preferably 0. pmcessl ¥ the frstredsey thersarbopicetcrt ddrlvative is prefevably phosgens lindlend
very particularly preferab . 25 30 | %to 0.6 nmol % relative to the

mol es of bi spﬁ"é%98f1§a§?§’é€f%ra|b¥3\/&’€?ﬂyi%ggn%/ EP00/ 08471 -13 The branching
agents may, for exanple when produci ng the pol ycarbonate by the phase
interface process, be initially introduced into the aqueous al kal i ne phase
t oget her w t h ThB@objicabrate lisprfedatil@raduacdiuding raw atateralsoandoamixilties whscha

solution in 5 an organi c solvent together with the carbopic acid
derivatiMes. hAve Adowacantet affroniaminanis: ko particulan whem pgediiction iy, @erfpupgdhi ng

0o PrSUAREH TR SRRR- AL 1 B LB Sstanterat 1 o

bi sphenol s. The properties o ran arbona cording to the

i nvention may jlfodhBedrestibbhiedaddy derioativiedrshbuldohaventhe Mbwestapossil comest and/ or
by applying themonto the surface. Conventional additives are, for exanple:
fillers (for elkalipnaalipneangd alkplinecgarth metelj igns Reavhmategialstof spelppurdty ax¢ (fer

gl ass fibres), st albi Iqib?ers

f I bi i se: bi | ,
a1 aci at | SK0RAn RSB Y EorF Ry aRhE o ol P eoRB G

rel ease ggent YerifdtAeE HELAMPIESborilY 88id 38tersPhrl®B bisphéolyi di ng 15 that they
do not inpair the good nechani cal properties of the noul ding conpositions.
The stated and further suitable additives are described, for exanple, in

Gachter, Miller, Kunststoff Additive,,3 d edition nser,..Verl a ni ch,
U enna, ' 1089, "SRRG ARl iapiep o (e Tt FipreRERaRiqfs rockss, Y

pol ycar bonat ?gi%ﬁ&wldhﬂ@ R tchfbohlty eRid UlestéreSHAy | BYI reficts®- EcHtin@Bushp! YiTer

bl ends, providing that the essential properties,” in particular the el evated
br eaki ng st r enigcontirfuoubly, forrexampler f1 ginrcedetenid réactons, tthin filol geapobdors; &dlingr e

not inpaired. Blends may, faqr exanple, be produced fromthe pol ycarhonates
accordi M to tHR PYAPSFAIPISn SUAEd-IB Fraftpre cNNSEtet, BrrSEIRs, fﬁtrﬁ&r cgﬁ’f@gﬁrét es
according to t i i I . s for exanpl e pol yet hyl ene
t er epht hal atesgﬁp%g 53% Cg‘f}%%@&j@?é%ﬁ?ﬁggflé&gégﬂfau ners for the purposes of
the present invention may be used for the packagi ng, storage or transport

of liquids, solids or gases. Contai ners for the packagi ng, storage
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 each have 6 to 14 C atoms. Carbonic acid diesters based on phenol or



WO 011 19892 -14 PCT/ EPOO/ 08471 or transport of liquids (liquid containers)
are preferredwoniiibsseont ai ners for the packagi ng, storage orPCIVERISp®ATt oOf
water (water bottles) being particularly preferred. Containers for the
purposes of the invention are hollow articles having a volune of 5
preferably 0.1 L to 50 L, nore preferablyfrom0.5 L to 50 L, with volunes
of 1 L, 5L, 12 L and 20 L being very particularly preferred. Water bottles
having a volune of 3 to 5 gallons are very particularly preferred. 10 The
contai ners have an enpty weight of preferably 0.1 to 3000 g, nore

pL ef erabl y of alggl-sybstiturdqehegolanice. ferr @xaemlgdlmigerpﬂ @ﬁ%pa@iwr dicresybegberatooo g.
The wal |l thicknesses. of the.containers ar refe Ly Q. 5. 1 Q. nor e
preferably O. %rerﬂ’ff’gf?b Hf‘ﬁ% fg?a@gﬁtt%ﬁn@f’gofﬁgpﬁ?@i%ﬁ? 6:8%831%%9 14 alee%tﬁrge%rgnt

i nvention havgreferhfPaised ah PI@bAIFDIY 191MB 1 302060 puRticladly ipgefbablyyin a
preferably frgrm 1009Srg'r3m to 106% nm9 The contai ners h%g\?elg n};%m v

ci r cunf er encequentipy ef 02t 1.136akm t o 250 mm 20 nore preferably from 50 nm
to 150 mm and very particularly preferably from70 to 90 mm Containers for
thef pur péses of the invention preferably have a bottle neck of a | ength of
preferably 1 t B, Yi a0 0 0 ioRahderaddl arl
25 preferabl y‘ﬂg% bg%éinl’%l ?gl ylcg%r O%Q%%g&{/rg@g tp())at;hf illgﬂlégﬂrofnyh%?e? erur;‘a z;%lpyé‘f)e:‘rgg%o toy
80 mMm The waholdrhmadsneiss obfpréfaiablyo12008 10et20000 g/imel, quanticulartyr preferhlelyadfl y

ranges between 0.5 mm and 10 .partjcul arl referably froml1l nm 10 mm
and very part 2eQf10ato W%%S@%g%r 0 mamcslamftﬁogo ﬁ‘?n“og(@p 8/ ;ﬂe?%’@é%yw
measuring relative viscosity at 25°C in methylene chloride at a concentration of 0.5
10 g per 100 ml of methylene chloride and with calibration of the viscosity

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.e. 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 synthesis 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 one 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 alkylphenyl end groups and arylphenyl end groups

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



PCT/ EPOO/ 08471 The di ameter of the bottle neck ranges between preferably 5
nm and 200 nmyoldl/v8e2t 0 100 mm are particularly preferred ardrhtroonsdo 75
nmare very particularly preferred. 5 The bottom of the containers
-according to the invention has a dianmeter of preferably 10 mmto 250 mm
nore preferably of 50 nmto 150 nmm and veyy particularly preferably of 70
to 90 mm Containers for the purposes of the present invention may have any
desired geonetric 10 shape, they may for exanple be round, oval or

pol ygonal or mnufti-sided having for exanple 3 to 12 sides. Round, oval and
hexagonal shapesir ir thepesadtantrpodycaiiomaigesichras dor examplaopheaplie OH end groupsrised
on any desi reghlsurffl%ge. te%uiees. The surface textures are preferably snooth
or ridged. ThENQERTPRORISASILESIELFRY BIPUPE the 15 invention may al so exhi bit
two or nore different surface textures. R bs or beads may run around the
circunference of the containers. They nmay be spaced at will or have any two
or nore diffePrefgralslyacolelys phéfiod sliylphewls end/or esylplienolsearconded] mathout the
according to the.invepntion compr.i.se rougheped or .integrated textures,
synbol s, %or naﬁ%‘ﬁ?‘%‘,‘ Ogglétlthgr %‘E‘g‘é?‘ff?éw LAY actys SHURSETRUNAGES oo anrs,

manuf acturer's details, 20 materi al designations or volune details. The
containers according to the invention may have any desired nunber of

handl es, whi cPRatieylab@réferablyedolely dlkglphérnbds and/opayiphensdls e afed, wdtloantia ner .
The handl es may_ be external or incorporated into the outline of the

cont ai ner. Thégﬁﬁmlpﬁﬁmﬂ?ﬁysqbéta?@sd’dmfh@gyBPtéS@halflit%HﬂatMe handl es nmay have
any desired outline, for exanple oval, round or polygonal. The handl es
preferably have a length of 0.1 mmto 180 mm preferably 20 nmto 120 mm
WO 01/ 19892 POhk BHrefefro® 4iky/IphtRolAR2fdr dkh@plel ParapettyaypheR] §c.ACK Mteh,Nont 0
the invention, the containers according to the invention nmay additionally
contai n smal | Soudd #39:ddSdf 2&5H 3003 Ansa-tercbutylphsnoleis argsmmersial prasiuct aisber

handl f h ials. 5 T Al di i i
are pref or abl YRy I SRIPYS P RReL B FLEN AT SRhatieRg dhip e bR, | Do
the injecti OnlﬁlﬁQ%ﬂHﬁVér%éﬁmf% AKSHhend] Bs ﬁar?-&:ﬁﬁﬁ[ﬁlﬂﬂoﬁwe@ﬂt/lﬁf $44180,

process for the production of the containe
58 (1983)). Another preferred alkylphenol is isooctylphenol (c.f. US-A 2 415 069).

15 Isooctylphenol is a commercial product and may, for example, be obtained from
Hiils AG, Mar], Germany. These alkylphenols and the production thereof are known
to the average person skilled in the art. A review of the use and the production
thereof is described in Houben-Weyl, Methoden der organischen Chemie, G.
Thieme Verlag, 4" edition (1976), volume 6/1c, pages 951 et 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 example,
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.



according to the invention, the pol ycarbonates according to the invention
are 10 proceswedijivgeext ruders having a snooth or grooved fe®dTAERIGN8471
preferably a snooth feed zone. The drive power of the extruder is selected
in accordance with the screw dianeter. By way of exanple, at a screw

di aneter of 60 mm the drive power of thgsextruder is 15 approx. 30 to 40
kKW while at a screw dianeter of 90 nmit Is approx. 60 to 70 kW

Mul ti purpose, three section screws as are conventional for processing
industrial thernoplastics are suitable. 20 A screw dianeter of 50 to 60 nm
is preferred for the production of containers of a volume of 1 L. A screw

diameter of 70 to 10 i ref erred e pr G | . i of a
Vol uneof 20" £ §yatie AErtsf SfheBe & whith ket pE Ph (Mo R JEBRIIEES, |1
di aneter of tHgweed 695 ar@ 10 MdINSrdAasR t6thd Bel bf Me/bigphbrllagscarinesscasé.he
blowing nould is preferably adjusted to a tenperature of 50 to 90C in order

to obtain a glossy, high quality surface on the container. In order to
ensure uniformand effectjve tenperature control qof the bl ow n ul.d, 30
the tenperat uﬁ% %6‘1‘“"{‘ pr£(§%er?3§ ﬁlﬁtfg[%ﬁccf”éfﬁ%fo g‘?eeﬁwg?t@% 81%a 3{‘”@?63(} i
control | abl e. jnown M0 ShdR SRy RSkt b9 8ddorporhtior B thRfuRWliothl 50 WréhtdrS
preferably cllgéoewcflvr&la%qﬁeé tiéc?]c%gyoﬁg of 1800 Q}g 15(())0 N per ém of t%rncﬁ seam
| engt h. 5 Thethaal tyifiaichionalt braacking digergs.t Suitdbée branehingcagents greefar edmplelr i ed

before processing tqQ ensure that the optical quality of the cqgntainers is
not i npaired Bips&havdngthres oryuprs than g Rhsaoko giouRs B%Wﬁﬁ%h?"én%g?e%?fdpi?)’ieysed

during processi i gg' ture content after drying is preferably
| ess than oo?a@w%é?ggﬁbé’ﬁaicﬂ%ﬁ{ npé:srs'ature of 120C is preferred. Lower
t enper atjgres do not ensure adequate drying, while at 10 hi gher tenperatures

there is a risk of the individual polycarbonate pellets sticki n? t oget her,
t hus render i n§uitshderbranghine cagents|aze, for gxampledphlerogluginol pd Srdimethyl-2;fsfertr-

preferred nel enper at ur uring progcessi 0f ,the. no n rding
Fo the 1 nvent [ERFBCRsH 5 23tte0e, B FhERbRR P PR RN ARAY e

i nvention nayBes-#aeAhj@bxphenPinadicNd, 131 RirRgehPdrokysHRaPYéthar® | kriied-ds,
solids or gases. The enbodi nent as contai ners which are used for exanple

for the packabydrgxypteoybpfenpimathanesport of |iquids is pref &2-bis[4.4bes(d-

packagi g, 2onBrEEnEpeReIHReBEPE. sk BFCR AT RPRaPopY el Ay

preferred enbsf% I o?ﬂcr-st—&%%[b‘éﬁf{&l}-?ﬂn%ﬁylbﬁéﬂol,i n mkmh&%x%n?i)f@(z,@f

branched pol ycarbonhate i s characterised 1h that the branched polycarbonate

cont ai ns THPEd#ydfoxyphdaifl)propaneg n diekagd-¢drbydrosyphenylisoprapyJphényil reptshalicar e
used 1 1o praduction Ze o (e BranchedpolXealbonate and i n i ch dhe
char act or i sed Y aerphet{iEboPpRatkRAbaty | COARLT, PHHAEOEhEI oy
as brancii ng agsiehyixnethybewsinehapheeldlasi 2,44dihgdrorylidneoic acid, trimesic acid,
cyanuric chloride, 3,3-bis(3-methyl-4-hydroxyphenyl)-2-oxo-2,3-dihydroindole,

trimesic acid trichloride and o,a',0"-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 0.25

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



30 production of the branched pol ycarbonate and in which, at 260C and a
shear rate of woo1/198980 01/ 19892 PCT/ EPO0/ 08471 -18 10 s', t RETMI0pOTbONAL €
has a nmelt viscosity of 5500 to 7000 Pas, and, at 260C and a shear rate of
1000 s', a nelt viscosity of 900 to 1100 Pas and has an MFR (nelt fl ow

i ndex, nmeasured to 1S01133) of <3.5 ¢g/10 y§n and in which the container is
a water bottle. 5 A particularly preferred enbodi nent of the invention is
furthernmore that in which the container of branched pol ycarbonate is
characterised in that the branched pol ycarbonate contains
1,1,1-tris(4-hydroxyphenyl)ethane (THPE) and/or

3, 3- bi s(3net hyl - 4- hydr ox enyl ) -2- 0X0- - di k I I I i

bi scr eS(()I ) as;f!?ﬁﬁﬁafléﬁl@ﬁi%g&&dﬁﬂ%’ éﬁ?a%%h%hr%géﬁﬁﬁﬁe%%&%% %ﬁ‘;&? {haend/ or
par a- cunyl pheppise Stk akte RRbcss, SROGliMAIRN GMeddudé® insedlei Aquebes RIKAINE phage Of

t he branched pol ycar bonate and in which the container is a water bott| e.

One parti cul atdggther wfithrthe disphereds amchthevahain terminatorsaer be addedtasch solion iwent
is that i.n 15 which,the branched po] ycarbonate contains sal e

1,1, 1-tr iss( 4- ﬁ?&Fgﬁ?ﬁﬁ‘gﬁ?ﬂt)tggﬂg‘?fe‘Btt# far, ﬂ?ﬂc_oa}c“{) geltlvatlves.olln tlhg ca-se of -the

3, 3- bi s(3- et H%ﬁs’eét’eﬂﬁgit%y D&Y, the BeAXRing agerls ecsreferdd) Sphdribned Bgbther

bi scresol) as branching agent and in whiCh para-tert.-butyl phenol and/or
par acuny! phenelithahedibydipayaroimaticcdntisphenals. are used in the production of

t he branched pol ycarbonate. 20 One particularly preferred enbodi nent within
the latter stated enbodinent is that in which the branched pol ycarbonate

. | o THD 0
O b1 o3 et R DI aAAC i TS HBREROARED BN M Hffon may, be
bi scresalg) asnydaiwdbynhcagotingt@nidhtidhalcdddifea-ahd/epby vpplypothemsonts @k i n

t he 25 production of the branched pol ycarbonate. Breaking strength of the
cont ai ners i sswiasteGamvontiongl @ddisiyes srhgfor nexagmde filess | (fohicxpmpls guBeal ped

bel ow. b 01/ 19892. PCT/ EPOQ/ 084 - s at.| r c

measur erent " plOERbASTE0E TRy e Sreale Bt RES Syl ik Mafiple By

det erm ned bef@p@iste hBRASKHBIEERE! garhhd FaA5Ht0ANétibIH ARG stafE) tageS! Floaf

i dentical shape and identical mass. The nass of contalners conpared in the

drop test nayawrligries, iiald bgleasenagentsu flawk StrdantsTyes end pigments,sprovidingd
with distilled water gt roomtenperature and the | aced on t r apdoor

pl atform?> t het aito&‘reyo O WAP HMPaK o etrg@"?omw 1 ?t&QBE@S?Ongpet‘i’i‘guﬁi‘%t
measur enent , : 0 f i i A s o A0 4 bove
Tho 1 oor benSa R ap e Al B Bty S s o B ol

t hen opened s@bhtehavillér, tkhassaifedddiiivd, 8 abitidrgi Hanser ¥etlag, dMunich, Miowa, | f
the container .is not broken, the sanme container is put back on the trapdoor
pl at f or m and 1d¥%ed to a hei ght of 1 mfor a second neasurenent by the

cont ai ner being dropped again in the described nmanner. Further neasurenents
are made, with the drop height being raised by 0.5 min each case. In this
manner, 2 fai lQh& sblppeRahghbe insixeld ndthmhe ddanchid pblyicarbdaites)ectoading he th

hei ght at which the hollow article breaks and the water runs out. An

aver age fail uinveationp Fespking, ity spealed rmodymenn bipndp praviding  thay, dlag) eggengial
measure of the nechanical .St t f t al S At al

according to Pht eﬁhe\%elrﬁ %rﬁgllalg‘te I ét}g‘?art%({ g%alﬁﬁggsﬁlgg erOfdt-é{1 §ﬁ°ﬁ%ﬁ?go§/ﬁ%1§l°"é’o
nmeans of a dr &nhehe( folgecarBonateshmemotBimhived. SFlERBanay for prkahsie) bl prodaced e.
Fig. 1 is a cross-section through a rotationally symetrical container (a
wat er bot t | e) fromhhecpalycairbanately ascordingitgtihe vergm gnd-ABS pplymensearfiam dhe

: 5 d K di t f. oo D4 i it
appr ox. Bu mipOReeRler seeriess R-RRIST, ang bl e B Bfnls
hol ds a vol umg,Reihlfend téreptrhilade! R polybutlneli@epianala@. exanpl es illustrate the
invention in gréatér detail. A containér according to the invention

according to Fig. 1 was produced by the 30 extrusion bl ow noul ding process

usi ng a bl ow noul di ng machine fro r
g Containersg,J for tﬁe purposes orptf-fe

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

gggent invention may be used for the packaging,



WO 01/ 19892 -20 PCT/ EPOO/ 08471 Kautex Maschi nenbau GrbH, Bonn, Germany
(extruder: scweveidbsmeter: 90 nm effective screw | ength: 2POT/ERS§AS478. 5 L
Fifo, closing force: 300 kN, cycle tinme: 31 s to 32 s, ejection tine: 5.3 s
to 5.6 s) at a nelt tenperature of 260C and a bl owi ng noul d tenperature of
approx. 90C from branched bi sphenol A polycarbonates 5 (Exanples 1 to 7,
Table 1 and Conparative Exanples 1 to S, Table 2). These bi sphenol A

pol ycar bonat es were produced using the phase interface process. The chain
term nators and branching agents used are shown in Tables 1 apd 2. T&\%
branchi ng age#t tréagposinef iquids. (iguidproptaipers) are Reeferkednvitly cap@inesilr Hgi ve

at shear 10 1 BEReBE Toyage S Gindd B FIRP B AL EToIR: BRI IBN pRERERD) Y o,

i ndex (= branching index). The containers according to the invention were
subj ected to the drop test described in the present text. 15 Ten tests were
per f ormed per Contatnairsnfor tmpurpeseawé thrgisvéntionare halleip artidleghhavingoz velspwmfi ng
to a nmean val ue _framthe t val ues, al cyl.at ed om.t he ten

measur enent s. prféequﬁg Oclofltt%Sﬁér I‘l%%ﬂ“ﬁ@ﬁﬁ%%@éi(ﬂass& W‘[ﬂﬁ@o_ eoEhdan in
Fig. 1. VD pL319832 202 veiabl phuREHEFROEABATL Exampl eChai n

t erm nat or Branchi ng agent MFRShear rates at 260CSV i ndex10 s' 1000

s' 1phenol | BK2. 566539537. 02phenol THPE2. 764149546. 73p-tert. - but yl phenol | BK2. 8

66169766. 64p-tert.-butyl phenol THPE2, 763909966. 45p- cunyl phenol | BK2, 072129807
. 46p- cuny| pheNtaterotties S@Efw&i‘ﬁp%?f%Bbggﬁ»l?%ﬁé%ﬁ%@@g@ggﬁ’ erred. Tapl e 2

Conpara- tive Exanpl eChai n term natorBranchi ng agent MFRShear rates at
260CsV

i ndex10§'010005hd phaaiaklsBlase 30 2787 A6ighR o ferabtiPBA. S@0IBAT mdls préferably- but y
| phenol | BK3. 748768555. 74p-tert. - butyl phenol THPE3. 449988415. 95p- cunyl phenol T
HPE3. 748968748f 80 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 preferably 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



WO 01/19892 -22 Results of the drop test: Table 3 Exanpl eAverage failure
drop hei ght i wodh29822. 933. 243. 353. 863. 673. 6 Tabl e 4 Conpar #GTVEP00/08471
Exanpl eAverage failure drop height in mll.521.732.142. 352. 2 PCT/ EPO0/ 08471
The exanpl es denonstrate the superior breaking strength of the containers
according 10 to the invention. WO 01119892 - 23 Patent Cains

PCT/ EPOO/ 08471 1. Contai ner of branched pdl ycarbonate, characterised in
that, at 260C and a shear rate of 10 s', the polycarbonate has a nelt
viscosity of 5500 to 9000 5 Pas and, at 260C and a shear rate of 1000 s', a
mel t vi scosi t Yhofliagstertaf the bottieaeck pnges hatwaep prefsrahly fmm and) 300rmawy, 10ndex)

claim 1, charmet & 1L frenB B Rl BT S350y RE K i APETF gkl ™o 0

aryl phenol s aBﬁféﬁe&ad in the production 10 of the branched pol ycarbonate. 3.
Cont ai ner of branched pol ycarbonate according to claim1l, characterised in
that phenol is used in the production of the branched pol ycarbonate and

t hat the branched pol ycarbonate contajns 1,1, 1-tris(4-hydroxyphenyl hane
e (TR anihe boliom o e coniainars PeoeTaiD RIS AP bt § YBmeior o BT B ol o
(I'BK, isatin b i LRer. qf

pol ycar bonat el?ggg%?g?jr% 1?131’ Ef) %?%}&ﬁ&g%g?gtgp elfifnsggmls(%h?ﬁaainaaY%?Eﬁgﬁ%fg

and/ or aryl pheresérablgio€ 70$€60 imm.t he production of the 20 branched

pol ycar bonate, and that the branched pol ycarbonate contains
1,1, 1tri s(4- hydroxyphenyl ) et hane (THPE) and/or

3, 3- bi s(3- net byl.- 4hyd . -2 3 di h: i i saki.n:
bi scresol ) s CHPGH fol tEARYsed of a® besencin ey M iny, e Bhclc
accordi ng to ghapeMhdy nediaforckanple @ roiind, Akl ¢ patydomal ormnufibeided hawing$ed as

the aryl phenol in the production of the branched pol ycarbonate. WO
01119892 example 3 to 12 sides. Round, oval and hexagonal shapes are preferred.

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
be external or incorporated into the outline of the container. The handles 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 20 mm to 120 mm.



- 24 PCT/ EPOO/ 08471 6. Container of branched pol ycarbonate according to
claim’4, charwo@rigsed in that p-tert.-butyl phenol or i sooctBUTARNO847LS
used as the al kyl phenol in the production of the branched pol ycarbonate. 5
7. Contai ner of branched pol ycarbonate according to any one of clains 1 to
6, characterised in that the branched poligcarbonate is a branched honopoly
carbonat e based on bi sphenol A. 8. Container according to any one of clains
1to 7, characterised in that the 10 container is a liquid container. 9.
Cont ai ner according to any one of clains 1 to 7, characterised in that the
contai ner is Apadtiom mtnoﬁls@arbpsatwpcqvﬁ@aa@ﬁhednvwloeoth@é;pn@r@rw@eﬁdm&@ to

any one of clains 1 to 9 usipg.the iniecti b . | di P, .
Producti on of TEolVETH ?agc%dgl?%qnﬁgyté(ynga% Sg{r?lﬂel éfa‘ﬂg ﬂggl,lr?g o?lgﬁrogugg%g(?eﬁg 1F?’lrhe
extrusi on bl owk it SéaMdofHuBEE %P hardleslal othérnAérigont ai ners according to any
one of clainms 1 to 9 for the packaging, storage or transport of |iquids,

solids or gases. 13. Branched pol ycarbonate, characterised in that, at 260C
and a shear rate of 25 10 s',.the polycarhonate ha melt visgosity, of
5500 t o 8000 BhS ST ssgeingnde HheBAFAD, &%ProIgaBs ProdkeE Bng Losi 1
of 880 10 1500 Pason 8 hAaHinklorhESs GBI WEbdtiohltl bitiiihg Blockssl L0 3.0
g/ 10 mn. V\%‘t fgl%gz P%ﬁ'};hlrflg%%/ 085471 S—f? 1511:5 Blroanched po y%grogogﬁate
according to claim 13, characterised in that phenol and/or al kyl phenol s

and/ or aryl phenols are used i.n the _production of the branched )

pol ycar bonat eln 3 prsfergsdaprabedimsat o€ 4he proaess g‘?fc Hiegpioguetipne phjths pontainers
characterised,] hat. phen i S ] d i e; h

pol ycar bonat ea%c%aci l{qgat'? pﬁe%’r@ %‘ﬁ% etggpé)%}%:ag?%%%gt %&égﬁ{l]%ﬁéstthg AR e
1,1, 1-tnips( 4- bysdesysy i exyhdeesd hansg 4 Ehidolh amnghooved feed zone, preferably a smooth

3, 3- bi s( 3- net hyl - 4- hydr oxyphenyl ) - 2- oxo- 2, 3-di hydroi ndol e (IBK, isatin

bi scresol ) asfasdgasdi ng agent. 10 16. Branched pol ycarbonate according to
claim 13, characterised in that al kyl phenols and/or aryl phenols are used in
t he production of the branched pol ycarbonate, and that the branched

pol ycar bonat e Tae gk Bowdr &f firel dxitrudérdia Yeletted RR @BOrd ficb With thEHCRw antiett.
3, 3- bi s(3-net hyl - 4- hydr oxyphenyl ) 15 2-oxo-2, 3-di hydroi ndole (IBK, isatin
bi scresol ) as Byrwaycdfi exgmplpe at a screw diameter of 60 mm, the drive power of the extruder is

N s e ik 0ROk e ASRSy afaheroF o0 Binm Y upprox 80 G0,
F'GY% NIMMngr } xsni d_ZU] ca] cRa] ca] ca] ca] ca] ca] ca] caV] ca] caV] ca] caV] ca] ca] ca]c

aJ ca] ca] ca] ca] ca] ca] ca] ca]ca]ca] ca]c:a]calca]calcalr~
Multipurpose, three section screws as are conventional for processing industrial

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 mould,

30 the temperatures of the base area and the jacket area are separately controllable.
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polycarbonate is characterised in that the branched polycarbonate contains THPE

and/or IBK as branching agent and in which alkylphenols are used in the production

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 polycarbonate is characterised in that the branched polycarbonate
contains THPE and/or IBK 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



109 &y. @109%& ()-L 109%& ()-L 10%& ()-Lz10%& ()- &@*10%& ()-LI 109%& ()-/3dE7/
109 L@ 10% Wodi1sdss0%&: ()- &(f#10%&' ()-L& 10% () - L#GLOYURQIYERIB/O84T]
10%& ()-1; >?@MknbC 109&f 10% & ()- 10 10 109910%: () - L2-

10%& ()- &F1SH10%' ()-L/- 10%& ()-MQ dBbC 109! M 109" & ()-Z9L10% & () -9
10% & ()-9 10% & ()- SH@O0% & ()-510% & ()r9<dEnbC 109! 9y 10% & ()- L

10% & ()-L10% & ()-L 10% & ()-&&10% & ()~-9Y10% & ()- % }A2mC 10" 4@

10% & ()- 2 10% & ()-1+9y/ @10% " & ()-L,,- 10% & ()-!08&( SHI0% " & () - L#

10% & ()-°  /bC 10S+@0%: () -S109 ()-Oy@O%& () -Z 10" 10

10" 99S#10% & 19 s’ The nolysagbenaty has a mply @iscosity of 5500 to 7000 Pas, and, at 260°C and

108 #109%&' () - F! & #109%& (hnF9910%&: (). - " LOYR: L)~ 0 () -9- 0 8!;

| G P! dEbC 10L3eRE¥ENE L 159&6@&" f")%l@%fﬁ}g?’ q‘(%%%%& (?é-sg“d%‘asjagﬁ(}:ﬁ)(me“
109%& () - 910%&nb-iRadx, measured YANE@D 11339093 3QY KPthir 8ir( Which the container is a

08 @10%& ()-5)! 0& @10%& ()-S*yLOV& ()- &(SHL0%& ()-""" WiY#h##dEN@ 1 10
109S- water bottle.

10% & () - SH#S10% & ()-S10% & () - &S10%& () - 10% & () - &y10% & () - #SAS$$SSAEN@
21 10 169 S10% & ()-L10% & ()- L10%& ()- &@¥10% & ()-910% & ()-9 10% & () -

A particularly preferred embodiment of the invention is furthermore that in which
the container of branched polycarbonate is characterised in 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
10 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 and in

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-o0xo0-2,3-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 is 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.
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U (b@1 101109 ] & ()-S#, 10% & ()- yl0% & ()-&S10% & ()- 10" 10"
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10% & ()-!!&@*10% "& ()-9: 10% & ()-! MLO%W & ()-*++q,,--}"?b@1 10 4,

109 & ()-"2, 109 & ()-9-g#10% & ()-1!+9-g#l0% " & ()-1",,

109 & ()-! 4& 3#10%'"&'()-- (.,.;..uv7 1 10L

109 & ()-S#, 10% & ()- yl0% & ()-&S10% & ()- 10"" 10""

10" "1 4L7 @#10%re&ar(a)mn for/th@wgalawﬁuwmemt Aroeeeds sugnhat thy shape and mass of the

10% & &&10% 109% & ' 10% & 0% 512 NC 1
10L 10'(' ) 10" “%%‘% ry58 dlggepmingd %@ &“e(*‘)s‘gr}"“é'Lc i f‘?r(‘}éf é‘??%gﬁ\_g
10% & () - 5555@5@1@%@‘@1ape and identical mass. The mass of containers compared in the drop

test may only differ by a maximum of 5%.

5
The container is filled with distilled water at room temperature and then placed on a
trapdoor platform, the floor of which takes the form of a trapdoor. For the first
measurement, the trapdoor platform is raised until its floor is 0.5 m above the floor
beneath, which consists of a thick steel plate. The trapdoor is then opened such that
10 the water-filled container falls on the floor. If the container is not broken, the same

container is put back on the trapdoor platform and raised to a height of 1 m for a
second measurement by the container being dropped again in the described manner.
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 is a cross-section 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 polycarbonate. 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 moulding machine from Krupp-
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10% & ()-L " 10% & () -I<<?=@A=B=N=T=c=b( .1l

10! @, 10%6 & ()-&10% & ()-S10% & ()- 10" 10" 10"99SHI0OW & ()- " L6

10% & () -c=">| >~>>?P@IBbC 1 10! & #10%W " & ()-&@ 10% & () -Z&, - 10% & () -
SS10% & ()-& 10% & ()-& 10% & () - ZP@QAADAABBEBJELC 1 10!! &(10% & () - L#
1096 & () - 39" - Kadhk §schitient@ilGatbdl, Bond, Gty fextrddearOs6rév(diameter: 90 mm,
EBC CDYDZD[ D\DhDuj _@ 1 10! &S10% & (37- 10" ‘10 ) .

10" 92@10% &' ﬁijfcthgg@&rd%tgvt@ %%D_,éle& A1 bt o 71_031§1g force: 300 kN, cycle time: 31 s

10% & ()- Ythg %‘?i%h—t@e: 5.3 s to 5.6 s) at a melt temperature of 260°C and a blowing

mould temperature of approx. 90°C from branched bisphenol A polycarbonates
5 (Examples 1 to 7, Table 1 and Comparative Examples 1 to 5, Table 2). These
bisphenol A polycarbonates were produced using the phase 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 described
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.
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Example Chain terminator Branching | MFR | Shear rates at 260°C| SV
agent index
10s' | 1000s™

1 phenol IBK 2.5 6653 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 23 6862 1041 6.6
7 isooctylphenol IBK 22 6905 968 7.1

Table 2

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

tive agent index
Example
10 s 1000 s™

1 phenol IBK 32 5220 870 6.0
2 phenol THPE 3.5 4912 847 5.8
3 p-tert.-butylphenol IBK 3.7 4876 855 5.7
4 p-tert.-butylphenol THPE 34 4998 841 59
5 p-cumylphenol THPE 3.7 4896 874 5.6
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Table 4
Comparative Average failure drop height in m
Example
1 1.5
2 1.7
3 2.1
4 2.3
5 2.2

The examples demonstrate the superior breaking strength of the containers according

10 to the invention.
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3. Container of branched polycarbonate according to claim 1, 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

15 (THPE) and/or 3,3-bis(3-methyl-4-hydroxyphenyl)-2-0xo0-2,3-dihydroindole

(IBK, isatin biscresol) as branching agent.

4, Container of branched polycarbonate according to claim 1, characterised 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-ox0-2,3-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.
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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 10 s, the polycarbonate has a melt viscosity of 5500 to 9000 Pas and, at

260°C and a shear rate of 1000 s, 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.
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branched polycarbonate.

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)-2-0x0-2,3-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-methyl-4-hydroxyphenyl)-
15 2-0x0-2,3-dihydroindole (IBK, isatin biscresol) as branching agent.



