 e3eXl L6TXx.. WD 03/080317 PCT/ EP03/02900 1 Plastic containers with
"honogeneous wal | thickness The present i‘nvention relates fto pl a%i c -
€contai ners with a honobgeneous wal |l thickness. The present G@v@e&b fﬁa%{@
relates to t hwom3asRest7yon of these containers. 5 Contai nersP@gﬁ,@ 0
plastics material, in particular of polycarbonate, are basically 48%39
These contai ners are produced, for exanple, from conpositions (also called
conpounds) which contain a polymer, in particular polycarbonate, and
conventional additives. These conpositi ond consi st | ng of th

(pol ycar bonagﬁ\g and the 10 additives are also called plasti ﬁﬂmwmmmﬂ‘g‘“\m The
addi tives ar &.asfigcontaingrs withchemogeneenssvalpthickowss ng ai ds, ett. ' I'n addition,
the plastic containers can al so conprise further conponents, sulff'85 seals
made of rubber or grips nade of nmetal or other materials. Therefore, it is
nor e corr ect The psgeatkinedntive QelaRE &P BsEOEI R iRESD Wi ' bl of
"pl astic con#gi ners". In addition ?o t he pl asrtgig‘z:ﬂgJ ﬁgﬁ,ﬂgﬁ%ﬁé,ﬁ&fﬁgﬁ%ﬁ%ﬁ;&gﬁers

can, for exarpFf BreSaH 1gtsRAeR also fedetewipdheprodustioned thesrpanteines. and/ or ot her
conponents. Hereinafter "plastic containers” nmean "containers containing

plastics material"”. Plastic containers have nunmerous advantageous
properties, Sochims hagh dff plastiraramesial, Q@gﬁrﬁ@k{}aaf 8aiycm>eﬂeﬁé,t EI%SFas%aﬂ t
resi stance tg%envi onmental influences and a long 20 life, as well as Tow
wei ght and e &8PV i HERH SABIAPETSH#LE diedused.i 1oy expmalst iftont comppsitions (dwo edled

produced, fogoB¥ARR 1S w. I or injection stretch bl ow
moul ding. 25 In ext %)ﬁg?boéﬁe%)%av&? ﬁgdlhl@‘lll%g lﬁgh %}“%gtplo Capopale; 4pd cenyratignaly
mel ted usi ngadditévasgThesc cempesitionsdesnsistig noUkige gonad @bl chboatd) fah&eihe

st andi ngl(pari(f(f)tn. The Efari ﬁo %ener al Iy hangs downwards fromthe die. The
parison is t HAERTSHAOARaeH B‘gp SitsonAteBel d heraddiiives)gees Hers examplpastitsbsers,

t oget her at plageskippesidenske. rhS i : i ted within the uld so
t he parison %bt ai n‘éet he dgsiﬂggageglﬁg’piﬂ%gb&z\??gcrgn%{%%%cl%hgaﬁq FETPHE D is
30 opened angPrEpeacpisnsushrasrse¢lsinade fubiobeng)y gripe rhdier ¥ or beBr 3tk

WO 03/ 080317 P03/ 02900 Extrusion bl ow noul ding is disclosed, for
exanple, in Er%ﬁrgfg[sgc ﬁr‘%ﬂ%’?‘? qufec\llzg.‘():Spe%o?fgE%t%ﬁﬁtcéntaimn@’ékt&s,miﬂﬁlaal'h’,fhan of
Kunst st of f Halattivebataivers”. 18/additiBRtY 8RHERNES SateR i gsler

Cel | ul oseester, Carl Hanser Verl ag I\/Ur??%h, Pgnnéy%g@é,?ajngee{%g%’éorfmé)e’
259) . 5 comprise the aforementioned components and/or other components. Hereinafter "plastic

containers" mean "containers containing plastics material".

Plastic containers have numerous advantageous properties, such as high transparency,
good mechanical properties, great resistance to environmental influences and a long

20 life, as well as low weight and easy, inexpensive producibility.

Plastic containers can be produced, for example by extrusion blow moulding or

injection stretch blow moulding.

25  In extrusion blow moulding the plastics material is usually melted using a single-screw
extruder and moulded by a die into a free standing parison. The parison generally hangs
downwards from the die. The parison is then surrounded by a blow mould which
squashes the parison together at the lower end. The parison is then inflated within the
mould so the parison obtains the desired shaping. After a cooling time the mould is

30  opened and the container (blow moulding) can be removed.

QT
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Injection stretch blow noulding is a conbination of injection noulding and
bl ow moul ding. 10 Injection stretch bl ow noul ding proceeds in three stages:
1. Injection noulding the parison in the plastic tenperature range of the
pl astics mat ex Inflating the parison in the therno | e of
the plastics ngﬁgﬁﬁgﬁgzthe core of the injection nmould is s?é@ﬁ?ﬁﬁé&%@gy
the bl ow ng mandrel) 3. Stripping the blow noul ding and optionally cooling
the bl owi ng mandrel with air 20 Injection_stretch blow moulding is

di scl osed, for exanple, in Anders, S., Kafinski, A, Kappenstein, R

"Pol ycar bonate" in Becker,/Braun, Kunststoff Handbuch, Vol. 3/1,

Pol ycar bonat e, Pol yacetal e, Pol yester, Cellul oseester, Carl Hanser Verlag
Muni ch, Vi en 6, ,.pages 3 to 2.6, 2 he pl astic. caontainers known from
the prior ar {ﬁﬁrés\%gntwgwgﬂ%ﬁégﬁ th SC@%S@ ;E%‘ r?g‘ t e FESFHUpdgyi F-edent s
whi ch are i npBslyedboda” B BebkRAIBralGe RimstATrERRAIRIREFol. gr/"lerptglgéa? orfff£at
mechani cal stress in the known plastic containers can |lead to rs?lng’30

t hereof . Thi $obasetdeRalyestesr Celludossestcr, Carl Hansmt\eiragrMinith, ddemia 1996] pages
falls onto thg &ygg LeA 35 916 WD 03/080317 3 PCT/ EP03/02900 from a
great height, §or eéxanple fromthe | oading area of a lorry on which the
container is being transported. O course the nechanical strength of the
contai ners coul d be increased by using a great 5 deal nore plastics

materi al per [HeAHOR; siksichs blowh mopdding iis anerambindtionk ef injbigisaveonlding sndagow he
drawback thaf,q, terial consunption increases and this inter alia causes
hi gh costs. The object of the present invention is therefore to provide

pl astic contai ners having high 10 nmechanical strengths with the | owest
possibleufxpfndiiure onbﬂpterial. It has, accordingly been found that the
cause of -t he"4¢GPBIEFER Biowumawldmenresseds inithige stages:an i rregul ar cont ai ner
wal | thickness. 15 The irregul ar container wall thicknesses which are known
fromthe prior art, results during production thereof as the polyner nelt
produces i rrégul alnjestibh niduildikgelss parisdnrin nige prastie fhgteating 1@xEd HSiHH 1N RN
nmoul di ng or by, i.njection stretch bl ow noul ding. The object of the present

i nvention i§né@HP£ved by a container containing plastics 20 materi al,
wherein at its thickest point the regular container wall is at |east three
times as thick as at its thinnest point. At its thickest point the regular
cont ai ne watl i sinfedigthelpagisat inrtbs thePméplastivaangesof the plastiss @atefidlS(tHedopaest

point. 25 ¢ the injection mould is simultaneously the blowing mandrel)

3. Stripping the blow moulding and optionally cooling the blowing mandrel with
air

20
Injection stretch blow moulding is disclosed, for example, in Anders, S., Kaminski, A.,
Kappenstein, R., "Polycarbonate”" in Becker,/Braun, Kunststoff-Handbuch, Vol. 3/1,
Polycarbonate, Polyacetale, Polyester, Celluloseester, Carl Hanser Verlag Munich,
Vienna 1996, pages 213 to 216.

25

The plastic containers known from the prior art have the drawback that they do not meet

certain requirements which are important for practical use of the containers.

Therefore, great mechanical stress in the known plastic containers can lead to bursting

30 thereof. This can occur, for example, if a container filled with liquid falls onto the floor
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At its thickest point the regular container wall is particularly preferably
at nmost 2.2 tines as thick as at its thinnest point. The container is
preferably a bottle. 30 The container is particularly preferably a water

bottle. LeA 3509BAH-o3VWO 03/ 080317 4 The contai ner preferabl J he
pl astics material polycarbonate. PCT/EP03/ 02900 The obj ect ¥’{ﬁ?ﬁlge@3’6@9§nt

invention is also achieved by a nethod for producing the 5 container
according to the invention by injection blow noulding or by injection
stretch bl ow noul ding. Rotationally symTet3ri cal containers are preferred.
Containers with only one aperture are preferred. 10 Regul ar container wall
is taken to MEHEN? glsat h,%ghtafgnexamﬁt froat tha lldadirgeargmofd Bratonwirhich thdéozkgiieror
t hi nner poi nt t intentionally provided. Such intentionally thicker
poi nts can bﬁeébse%{egritr%}l%pﬁe: 4 in the region of the bottleneck. Under i deal
contai ner production conditions the regular container wall would therefore
be equally thick all over. 15 The containers according to the invention
have, for ex&HsPese fiedpeqhapigusaangth ofthe ¢oltaiecas bordbe indrtdsed &y tuging a great

r heol ogi cal WE&SH s he_uni axi al,.strefchin est with which
t hese r he%l og%gﬁ r%)P%%técrsil;?%éﬁ%%ﬁF%%nttaﬁ'ré%fssﬁrtgﬁ WiaLl 58y %88%% %['IB‘é{G"er’ this has

her ei naf t er . tieCdrdwbadknthaixihel matbrithingptics incRbsdRnM B MR FiABHisbd fi
i npl enentation are known to the person skilled in the art. The uni axi §F

stretching t €4S can be carried out with apparatuses of the Minstedt type.
These are described in H Mnstedt, J. Rheol., Vol. 23, pages 421 to 436
(1979). These are al so described in current text books such as in Ch. W

Macosko: RheBhoahject Utteagesshi iayéntion,is #R8ForeitB pRiVidd IMRT coRBRESs RR%d ReRO7
and in 2 i ble, H -M Laun: Praktische Rheol ogi e der

M _Phal, W & I _ _
Kunst st of e BREPagicabitisgths withthe igayestppssiblrosxpenditupmen inatdriat. pages 349 to
357. The nethods for determ ning the shear viscosity as a function of tine
are known to the person skilled in the art. 30 LeA 35 916 WO 03/ 0803l 7
It has accordingly been found that the cause of the aforementioned mechanical failure 1s

an irregular container wall thickness.

15 The irregular container wall thicknesses which are known from the prior art, results
during production thereof as the polymer melt produces irregular wall thicknesses

during processing by extrusion blow moulding or by injection stretch blow moulding.

The object of the present invention is achieved by a container containing plastics

20 material, wherein at its thickest point the regular container wall is at least three times as

thick as at its thinnest point.

At its thickest point the regular container wall is preferably at most 2.6 times as thick as
at its thinnest point.
25

At its thickest point the regular container wall is particularly preferably at most 2.2
times as thick as at its thinnest point.

The container is preferably a bottle.

30 The container is particularly preferably a water bottle.
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5 PCT/ EPO3/ 02900 Determination of the shear viscosity as a function of tine
is preferably carried out in a rotary rheoneter at |ow shear speeds.
Determi nation of the shear viscosity can be carried out in the rotary

rheonet er al spowsldro8sei | | ating deformation and can be convey i
ti me-dependent viscosity by neans of common nethods. The 5 ?@%@@@8? and

node of use of rotary rheoneters are described in current text books. For
exanple in M Pahl, W deible, HM Laun: Praktische Rheol ogi e der
Kunst st of fe and El astonere, VDI - Verl ag, 1895. The stretchi ng viscosity as a
function of time is preferably determ ned by nmeans of a 10 Munstedt-type
stretching rheoneter. The uniaxial stretching test may al so be carried out

with a range r rheoneters.. for ex le with the comrercially
avai | abl e Mei@é ﬁ‘se)ét?f%%mgef@ 8?{}3‘%3 P plEC Lt ROlyarbpsater | bed i n J.
Mei ssner, Rheologica Acta 8, Vol. 78 (1969) and in J. S,. Schul ze et al.,

Rheol . Acta Vol. 40 (2001) pages 457 to 466. 15 The Hencky elongation E is
a non- di nensilbpabieghef A preserfhdnention chialsg arhivedibyya nettiasfor peodinirtg Rascal

multiplied b JThe shear viscosity.n so has..the unit. Pascal
mul tipl i eg b¥°§§§%%§?r% tPhtge YStHnY %‘J%cé‘P{}Z’iO‘%gmé‘?%%eﬁ ¥ Igjgctiogesiretch
rel evant i ncbkas@ouldidghe stretching viscosity nE. The quotient Sis

non-di mensional. S is the quotient fromthe quotient fromthe stretching
viscosity nE and three-fold shear viscosity 3rl. S depends on the neasuring

t enperature . gﬁ]}% ] .on J: r.at nit:.1 divided by seconds
amrjrp t he Ebnc%?tagpgﬂggtl onet‘écgln(g)%%dﬁrg&f ?ﬁeesreggl(#h?ofl@f%%wﬁ% ?IBY?I?HFd?‘p%‘HFi) es:
S = nE (t, Eaepdefeireed by 3n(t) LeA 35 916 WO 03/ 080317 6 PCT/ EP03/ 02900

The tota{ stretching E (unit: non-dinmensional) is linked to the sanple
startinQQength Lo (unit: meters) and the current sanple length L (unit:

meters) and Rggum‘fl &?ﬂ%}ﬁ%;@aﬁ & BKk& to ndeithhe cc;ntghgll Qgﬁ aP%ustﬁé: %81%%5) P 'cﬁhe

tinme t (unit: Seconds _
thicker or thinner points are not intentionally provided. Such intentionally thicker points

can be seen in Fig. 4 in the region of the bottleneck. Under ideal container production
conditions the regular container wall would therefore be equally thick all over.

15
The containers according to the invention have, for example, been produced from a
polycarbonate with certain rheological properties. Therefore, the uniaxial stretching test

with which these rheological properties can be measured is to be described hereinafter.

20  The uniaxial stretching test of polymer melts and its implementation are known to the
person skilled in the art. The uniaxial stretching test can be carried out with apparatuses
of the Miinstedt type. These are described in H. Miinstedt, J. Rheol., Vol. 23, pages 421
to 436 (1979). These are also described in current text books such as in Ch. W.
Macosko: Rheology, Verlag Wiley/VCH, 1994, in particular pages 288 to 297 and in

25 M. Phal, W. GleiBle, H.-M. Laun: Praktische Rheologie der Kunststoffe und
Elastomere, VDI-Verlag, 1995, in particular pages 349 to 357.

The methods for determining the shear viscosity as a function of time are known to the
person skilled in the art.
30
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5 s .= natural logarithmof (L divided by Lo) = s nmultiplied by t. A
plastics material, in particular polycarbonate, is preferred in which, at a
tenperature of 200C, the ratio Sis greater than 1.1 at a Hencky el ongation
E of 2.0 and ion rate range s of between 0.1 and } _
greater thanvgpl(gg}t%gﬁHencky 10 elongation s of 2.5 and an gFg%%Pa@lmégbﬁate
range E of between 0.1 and 0.01, wherein Sis defined as S = nE divided by
3rd. A plastics nmaterial, in particular polycarbonate, is particularly
preferred in which, at a tenperature of 290C, the ratio Sis greater than
1.3 at a Hencky elongation s of 2.0 and 15 an elongation rate range s of
bet ween 0.1 &Hstermirgdion gf theisheayrastosity ashafunttiGn af timeHe podtgrablyangéddi au irs a of
2.5 and an el gngation rate.range s of between 0.1 apd 0.0l. The present

i nvention refcg/fng'SﬂFSmS e&?ﬁtl%‘ivr?gfarcg’r??%ﬁ' Fgrpnaion @ %?Faﬁléqaf ASCOSHY; §aBSns a
cont ai ner cobrdiedi di ihh@e Plogs i BSo@EEe his8! with Ocrscﬂl?aﬁﬁg'cf‘ef&%la%h'axﬂﬁlsﬁ{ bal -

It does not 20 nean a container made of conpletely different materials and
whi ch only cépvartad inte aptimstdependent erifcasityadyf imidans . of Thempross erthodsy &hei on
al so rel ates et for praoducin his cont ainer.by.extrusion, bl ow
noul di ng %r B{’/I%ttrﬁce%?ln%}@gql?%no@fslﬁ e#crﬂta%'l % W‘Sﬁfsd‘?rﬁél?s“f%’e%n BB‘F%RSE feXhPQeks: ¢ s
mat eri al s, | Ropéaipla!inaNl. PEAlY VRICHEIBRL BSM. Walih Hriigis3he REBBIBL Re Lunststoffe
Theol ogi cal stretching properties the person skilled in the art can

pur posef ul | yuﬁ‘éiﬂ?éftoma%i%@lsvgéﬁgah%ﬁkrs of the plastics materials, in
particul ar pol ycarbonates. For exanple, he can influence the nolar nmass and
t he degree of branching. The choice of the 30 nononers and conononers or

t he tern nal The sugshiag Siscbasy & Afncded of fintelie pTERbRYEG&IMIk& DY PacdAbof 2 WO
03/ 08031£ 7 1Ii’/{(;},‘gf/@EPOB/ 02900 stretching properties. The person skilled in the
art can 2¥so tedtaiype Biredching rhepmster 1 Hhegimtanial strpishingdest abyratsodicogiresd) out
stretching pLoRestiRs. A¢Cahd! Qgio}xf%térgef()'rnéégaﬂj,p'l@ itk Nfie Yrﬁﬂ%r%ﬁﬁ ok, hqﬁe ,
aforenentioned plastfcs material, 1 n’particulfar pol ycarbonate, 7s"85 hat it
al | ows produbidissneretfpe btectciing dieosreter 2Ele idliesgribeal inhE Meivaiet, Rittoldgida Adigi r

advant ageous o] t The and advant ageous processes (extrusion

bl ow noul di né’pgﬂ@ﬁ%rdf@? éﬁg %ﬁ”@?@@% b bR hest Artagyolc 40 (01) pagesHdr do Of
course the ppgsgent invention is not limted to containers containing
plastics nmaterial 10 in which the plastics material has the aforenentioned
rheol ogi tal properties. These are only preferred as they allow the
containers tg. b roduyced by sinple and known processes (extrusion bl ow
nmoul di ng or ?h? Elf’?‘fké' rFLf%‘fgaB? R 1Ht BN-ABRANGIORY) Variphleg e sstcluing viscomiyye has

i mpor tant  f opes@lidPRRAPGRRABILY bPTsel s WBhd sHelt ' s
can al so occur usi n% ot herﬁr}et hgo?g ancsi ot hsére pﬁggﬁ@ﬁ%ﬁ%@ﬁ;ﬁ %%a(%%grrpl e
inj ection nowltiplied bySeawndpr essi ng). The containers according to the

i nvention have the advantage that they have hi gh nechanical strength with a
predeterm ned quantity of plastics material per container.

20  The quotient S serves as a measure of the relevant increase in the stretching viscosity

ne. The quotient S is non-dimensional. S is the quotient from the quotient from the
stretching viscosity ng and three-fold shear viscosity 3n. S depends on the measuring
temperature T, the Hencky elongation rate & (unit: 1 divided by seconds) and the
Hencky elongation € and the time.

25

The following formula applies:

S =ng (t, € ) divided by 3n(t)
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20 The containers according to the invention have nunerous further
~advant ages. They are resistant to nechanical stresses, i.e. resistant to
breaki ng, and al so have an advant ageous range of further mechani cal

properties. Rky@y# ood optical properties, in particular f@?ﬁﬂ ree
of transpar ency.0 ﬁgeﬁ?l%ave a high heat distortion tenper aturpgr t he
hi gh heat distortion tenperature the containers according to the invention
can be 25 cleaned with hot water or sterilised with hot steam They have
hi gh resi stance to the conventional det er@ents whi ch, for exanple, are used
to clean reusable water bottles, a field of application of the containers

accor di ng to khiedotahsteatehinge (Wi yor-dimémsiqnaddsi tiekedemstht ¥arapld starsaPRAsHVE] Y
by k . T d i ti f th | asti

AP (o BT S e e RS TR P AR A
Their LeA 35 Blhit: 1\0Ri0:Y BBQ3ds§ akeihe BRRY (ﬁ%&?ﬂs@c@%}eﬂp}%a' ages slowly in

use and therefore they have a | ong service ssi bl e repeated use
this means many use cycles. Containers in accordance with the present

i nventionccan be used for p i storing 5 oy transporting |iquids,
solids or 5gaégesga%ﬁ?ﬁ?rﬁé?‘soa}?(ﬁ?ﬁ‘ﬁg%ﬁyqéﬁ@ 8§P‘61F1P]d6ff'€ift-t ransporting |iquids

(l'iquid containers) are preferred, containers for packaging, storing or
transporting water (water bottles) are particularly preferred. Containers
i n accor dancé nlasticsirhaterialyiarartienlameyvagioaatabisyprifenred i wihitihngsa WnigeraurkO

vol ume of 0.1 50 1, .pref.erabl .5 1to501, with volumes of 1 1, 5
1, 12 | and QSJZPbg%i%ﬁ %H$t§e &%Béﬁa@/ tg%flelr Pba.lg@%delgn@éipnomom(bﬁn@@ues
are nost par i I rar T i ners. preferably -have.an.enpty
wei ght of pr e%ogrggﬁnyﬁaﬁaﬁé@tgosg%%eng,Bﬁrr%@ 26 '%’e grlg%lr%ftgotgﬁn ?(} ,aoﬁﬁmé(yand
particul & y cngitemabd)2.Hnd 50 epnpatidd0@tegrandh e ¥Ebdtwhel GHNAI DS, Whetdh€S

containers are eferably Q.. to 5 mMmm nore preferably 0.8 nmto 4 mm
20 Cont ai nerésqcﬁ{nfﬁgwés Eﬁé@l‘ﬂgemmﬂ-nventi on preferably have a | ength of
preferably 5 mmto 2,000 nm particularly preferably 100 mmto 1,000 nm
The containers preferably have a maxi mum circunference of preferably 10 mm
to 2S0 25 mmA plastiss prasérialaib partedul S Qolyratbonatsisrpariaudariyppie fapfedt ih Getiel, lay a
preferably of 70 to %(t'tl gﬁ@ Ei(])ntai réers in the sense of the invention
preferably hSPPRWGA 2EREekoRig 513 gpater ghang 3 ated Henckyelongation 500@.Orpmd
nore preisraph i ALse NS rti rly: [ 50 nmm
to 100 mm and ﬁ%}?@ﬁgﬁ(}? I culga%r%? fg?‘gg’é?g% %/ddgqugc?h%{éé%ﬁ&%’mﬂh%fggj é?o}gilg%y WO
03/ 080317 9 elongation € of 2.5 and an elongation rate range & of between 0.1 and 0.01.

The present invention relates to a container containing plastics material. This means a
container containing the plastics material, for example as wall material. It does not
20  mean a container made of completely different materials and which only contains the

plastics material as filler.

The present invention also relates to a method for producing this container by extrusion
blow moulding or by the injection stretch blow moulding.

25
To obtain plastics materials, in particular polycarbonates, with the aforementioned
rheological stretching properties the person skilled in the art can purposefully adjust
various parameters of the plastics materials, in particular polycarbonates. For example,
he can influence the molar mass and the degree of branching. The choice of the

30  monomers and comonomers or the terminal groups also has an effect on the rheological
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'PCT/ EP03/ 02900 The wal |l thickness of the bottleneck of the containers
preferably varies between 0.5 nmand 10 mm particularly preferably of 1 mm
to 10 nm and nost particularly preferably of 1 mmto 3 mm 5 The di aneter
of the bottl rably varies between 5 nm and 200 00
nm are parti ﬂ???(@ogﬁgf erred and 45 mMmto 75 nmm nost parmgﬁgﬁwﬂb@m&
preferred. The bottle base of the containers according to the invention has
a dianeter of preferably 10 10 mmto 250 nm nore preferably 50 mmto 150
mm and nost particularly preferably 70 to790 mm Containers in the sense of
the present invention can have any geonetric shape, for exanple they can be
round, oval 6fretpoing poopertissi The peson eskidlegdlie, thd attacah2alss des suiRblEngdditlzes ayal
and hexagonal , shapes ar referred. The design of the containers can be
based on any Og%}q‘ tglgéeg{qﬁd@?@@qalﬁgcg@gpgg)grtlgg PEROTAiP@ o BednysnEpRr abl v
snooth or ribbed. The containers according to the invention can al so have a
plurality of different surface structures. Ribs or beads can run around 20
t he peri pher $hefadyantageooft the mérremerfioayd plastitrametesinly is pagicalir @bly@apbuital it y

of spaci ngs %ltcg ﬁ]ge di fferent {rom one, anot her, The surface structures of
the cont af net " dt EPEF Ryotrtioneot HiFe APHBRCTS atrCakling (g HBR davationnweh  theisd
structures, s¥yResSeusO S; 0 I '

trademarks, si gnatgures?f%rgggacg%g&fggnahga%na&de%?ﬁ ?)g%%%%%t@%l&g@lngrﬁ%wnd/or
i nfor mati on BWuldingers/orinjettien srstehdilew meouwddiogiredn bg usal idte | nventi on can
have any nunber of handl es which can be |ocated on the sides, at the top or
at the bottom The handles could be on the outside or integrated into the
contour of t0€comet Hengesent ifeitandk @St GAMed® EHtAARS %o%ﬁﬁﬁ@stic@% {Sl‘f’ﬂdl €s
can have_any, contour, for exanple oval, round or polygonal.  The hané es 30
pr ef er abl® h#yvwhigh|thsplagficsrmaerial has the afeementionedaherlagicsl @operties, The@0aram

LeA 35 916 317 03/ 02900 In addition,to.th | astics
mat eri al accgprﬁg %fe?%gt ethl%gve@%qgﬁ ??{’galg%rﬁttgi epgodﬁﬁec‘gpﬁi %@pfeogqﬁgnown
i nvention caproatsses @RirtiddombRMehbuldiipwiige@ionatBRh W%&(ﬁl‘l‘tﬁﬁ@. If Bénefat B! ©
seal s made of rubber or_ handl es nade of other naterials. 5 The containers

accor di ng t o°Kdmparia forsaidhamogeneisy abthy wallghigkeess by be aehiersidoBhis camalso
nmoul di ng or b Ok i j . dn a preferred enbodi.nent
For. pr oduct e harE oA riiuidek 2Hg ohiob o RH Shind Bor BI TSTi0R SP O e
mat eri al ® acempreésing)t o the invention are processed on extruders with a
snoot h

The containers according to the invention have the advantage that they have high

mechanical strength with a predetermined quantity of plastics material per container.

20  The containers according to the invention have numerous further advantages. They are
resistant to mechanical stresses, i.e. resistant to breaking, and also have an advantageous
range of further mechanical properties. They have good optical properties, in parti.cular
a high degree of transparency. They have a high heat distortion temperature. Owing to
the high heat distortion temperature the containers according to the invention can be

25  cleaned with hot water or sterilised with hot steam. They have high resistance to the
conventional detergents which, for example, are used to clean reusable water bottles, a
field of application of the containers according to the invention. They can be produced
easily and inexpensively by known processes. The good processing properties of the

plastics material, in particular polycarbonate, are advantageously manifested here. Their
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or grooved, preferably a snooth, feed zone. The drive power of the extruder
is selected in accordance with the screw dianeter. By way of exanple it is
mentioned that, with a screw dianmeter of 60 nm the drive power 15 of the
extruder is agponogmiely 30 to 40 kW and with a screw dia

approximately 60 to 70 kW The universal three zone screws %%Rﬁ/gggq@n
the processing of industrial thernoplastics are suitable. 20 To produce
containers having a volune of 1 1 a screw_dianeter of 50 to 60 nmis
preferred. To produce containers having adol ume of 201 a screw di aneter of
70 to 100 mmis preferred. The length of the screws is preferably 20 to 25
times the di dp¥eedl ages sloely dr aoe alzgtherﬁf@methc)abeveoa lirigoservive |1ife.nBort prassible

t enperature W |d i s preferably adjusted to SOto 90C to obtain
a sparkling g%pcftd%?glﬁggﬁ%{ﬁ%v%Wt%?ﬁ%ﬁessmface. To ensure uniform and
effective tenperature adjustnent of the blow nould the base 30 regi on and

t he external re(t;i_on can be adjusted in tenperature separately. LeA 35 916
WO 03/ 080317 Gentaieers EperspriRogrOwith thepresenhpivbrtidnscaprbsf used fdrypackaging, shéritg a

conpressi ve f : L Q. N per.centi.netre of pinch-off weld

| engt h. 5\5Thé)?p as 9 hn? I?qux? 15 ?%1 Si%gg%SF %@P&%ﬁleﬁs ipgﬁkaég’fgogtgnﬁg St Hauspging,
the visual quighidsy (Iifuid heorsinés) nes Spreferreal ddﬁwdredfobypﬁuagﬁalg,s ﬁBrhgg'b&J es
and is not hydrolytically disintegrated during processing. The residual

moi st ure cont@RTPOSEREYalgT (Y4t boktles) ae pamiisniprly referredan 0. 01 % by weight. A
drying tenperature of 120C is preferred. Lower tenperatures do not ensure
sufficient drying, and at higher tenperatures there is the risk of plastics

10 material @hatinees i abaciage tvoige thee nvaittbrt BRNprRErANILsw habidikarah @ of

bei ng progessed. Dr ir driers_ar referred. The preferred nelt

t enper at uf e m]céj‘ﬁlep?%% Z% 49 nY Lopgfer qb& B-ﬁtt@ P04} witbolumesrpipo), yclarlBdraatle0i Is
230 to 300C. béing PamicaRplpréesq according to the invention can be used for
packagi ng, storing or tfansporting |liquids, solids or gases. The enbodi nent
whi ch, for exanple, is used for packaging, storing or transporting |iquids,

is preferred, The enbodi t.,as a water .battle ich, for exanple, can be
used for pac%ﬁ&?ﬁgg,aﬂg?graﬁgo%ﬁs W%@tEﬂW'ﬁ@rﬁwﬁg}?e@s 20 particularly
preferred. Polycarbonates in the sense of the present invention are
pref er abl(l:é t hernopl astically processabl e aromati c pol ycarbonates. Both

r

honopol yéar bdhacestamars prefssabjy hatsoara ereptycweighieo lisrefkratit 0.1 g to 3,000 g, more
preferably 50 g to 2,000 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.

20
Containers in the sense of the invention preferably have a length of preferably 5 mm to

2,000 mm, particularly preferably 100 mm to 1,000 mm.

The containers preferably have a maximum circumference of preferably 10 mm to 250
25  mm, more preferably of 50 mm to 150 mm and most particularly preferably of 70 to 90
mm.

Containers in the sense of the invention preferably have a bottleneck of a length of
preferably 1 mm to 500 mm, more preferably of 10 mm to 250 mm, particularly
30 preferably of 50 mm to 100 mm and most particularly preferably of 70 to 80 mm.
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Particularly preferred polycarbonates are the honopol ycarbonate based on
bi sphenol A, the honopol ycarbonate based on 1,1

bi s- (4- hydroxyphenyl)-3, 3, 5-tri net hyl cycl ohexane and t he copol ycarbonat es
based on the g&yers bi sphenol A and
1,1-bis-(4hyd§§§9%ﬁenyl)-3,3,5-trinethylcyclohexane. 30 LeAfggngQ%029%&D
03/080317 12 PCT/ EP03/ 02900 The pol ycarbonates according to the invention
al so include polycarbonates in which up to 80 nol % in particular from 20
nml %to 50 nol % of the carbonate group§9are repl aced by aromatic

di carboxylic acid ester groups. Polycarbonates of this type which include
both acid residues of carbon di oxi de and acid residues of aromatic

di car boxyl i ted in t | ecul in, | Il ed
ar ot ¢ pot yoier G BigkBER e B cHieteRl b B B e ROy ies e P
known manner dndoim et pariiehisrly pRFRanyHrQthAeo A0 h¥eddd4aSst Pgﬁléﬁgg'rp%ééfﬁ%%! n

termnators and optionally branching agents. A portion o

di oxi de deri vtlimmstoi3gnmepl aced by aronatic di ocarboxylic acids or 10
derivatives of dicarboxylic acids to produce the polyester carbonates. This
proceeds according to the carbonate structural units to be replaced in the

aromati c pol yirdighebess thy b@tﬁl@ﬁ@kiﬁefgiaiﬁ@" BR%Y btevelf is%lﬁ%hﬁ 208 terSH Sl o
e

units. Details of the production of polycarbonates are known. ference is
made by way o0 mmexepastieulardy prefersdiandp mum Ghéhinst mpstaradtidiarbi mrefeakd.

Pol ycar bonat es”, Pol ymer Reviews, Volunme 9, Interscience Publishers, New
Yor k, London, Sydney 1964; 20 2. D.C Prevorsek, B.T. Debona and Y. Kesten,

Cor por at e Reskharbottletaist 6f the AbhtaiersGresidtial to GeY iRPsRionMs 2 Mpfkdist feﬂﬂsw
Jersey 07960:, "Synthesis of Pol yester Carbonate) Copolyners” in Journal of

Pol yner $€i erd@dningg 29 fam arateipseferabbasQ manto \9Immimd mést particaREQ prefasbs.  D.
Freitag, U. it99 r%nR. Mul | er, N. Nouvertne', BAYER AG "Pol ycarbonates”

i n Encycl opedi a o? ol ynmer Sci ence and Engineering, Vol. 1 1, Second
Edition, 1988, pages 648-718; LeA 35 916 WD 03/080317 PCT/ EP03/ 02900 13
4. U. G?igohéﬁ” Kircher, and P. R- Mul er "Polycarbonate" in BeckerBraun
Kunst st of f GRS R/dhe seapq of phg prcseRoinyentionpeny havet anlyegeomsitye shape, for

Cel | ul oseest @kamblIthey BRI rolRd, |A4I &%’é}gg@gal\fmﬂ 'Br ERalfo1e PRGCE) }%gsy ®0pd

The pol ycar bonates, i'ncluding the po r carbona pretrera

nmean nol éeul avaheaiddiexagonnl shpds2r@p@fared120, 000 g/ ol (det er ni ned by
measuring the relative viscosity at 25C in nethylene chloride at a
concentration of 0.5 g polycarbonate per 100 ml nethylene chloride). 15,000

to 80,000 g/ mbhb @dsRnPHEHR ESHaindR: SR0bL D28 8RS MRk Srbakt | ¢4 Ale¥ee
preferred. 10

structures are preferably smooth or ribbed. The containers according to the invention
can also have a plurality of different surface structures. Ribs or beads can run around
20  the periphery of the containers. They can have any spacing or a plurality of spacings
which are different from one another. The surface structures of the containers according
to the invention can be roughened or integrated structures, symbols, ornaments, coats of
arms, manufacturer's emblems, trademarks, signatures, producer's details, material
characteristics and/or information on volume.
25
The containers according to the invention can have any number of handles which can be
located on the sides, at the top or at the bottom. The handles could be on the outside or
integrated into the contour of the container. The handles can be foldable or fixed. The
handles can have any contour, for example oval, round or polygonal. The handles

30  preferably have a length of 0.1 mm to 180 mm, preferably 20 mm to 120 mm.

LeA 35916



Di phenol s suitable for producing pol ycarbonates are, for exanple,
_hydroghenyl ) cycl oal kanes, bis-(hydroxyphenyl)-sul phi des,

bi s- (hydr oxyphenyl ) -ether, bis(hydroxyphenyl)-ketones,

bi s- ( hydr oxyphengs/pgsgHlphones, bis- (hydroxyphinyl) 15 sul phgxi

(a, @' -bis-(hydroxyphenyl)-diisopropyl benzenes, and their coﬁﬁgﬂﬁ%8$©29°0

al kyl ated on the nucl eus and hal ogenated on the nucleus. Preferred

di phenol s are 4, 4' -di hydr oxydi phenyl ,
2,2-bis-(4-hydroxypheny|)-1-pheny|propane,1O

1, 1- bi s- (4- hydr oxyphenyl ) - phenyl - et hane, 2, 2-bi s-(4-hydroxyphenyl ) propane,
20 2, 4-bi s-(4-hydroxyphenyl) - 2-net hyl but ane, 1, 1-bi s-(4-hydroxyphenyl)-mp
di i sopropyl b ne, i.S-.( 3-met hyl - 4- hydr.o hen - propane,

bi s- ( g SPéi n‘eeltﬂﬁd?ﬁffﬁyz/ta r%f(])é; f}%ﬁ[&ﬁﬂa} gr}%taﬁ%q{ 1¥1g to>%1¥ep 1nve1¥t}o)n t?xe cgntainers according

2, 2-bi s- (3, 5-tditheinvghtich G AXAAURRN ¥inhH RIORARST other substances, for example seals

bi s- (3, 5di met hyl - 4- hydr oxyphenyl ) - sul phone,

2, 4- bi s- (3, 5- Bt EyPren ophandissymsdend bthepmetamialsbut ane,

1, 1- bi s- (3, 5-di net hyl - 4- hydr oxyphenyl ) - n? p-di i sopropyl - benzene, 2,2 25 and
1, 1- bi s- (4- hydr oxyphenyl ) -3, 3, 5-tri net hyl cycl ohexane. Particularly
preferred di phenansaigdsre adootdinglith Yigy @y elidha8Wreferably produced b i

1, 1- bi s- (4- hydr oxyphenyl ) - phenyl - et hane, 2t2¥%is¥?icﬁ§d?%§y gﬁ??%@bP%B%ne,
2, 2- bi s( 3, 5- dPPHIEIRGOr BRRieGiep sielsh blowymeplslie.
1, 1- bi s- (4- hydr oxyphenyl ) -cycl ohexane, 1,1-bis-(4 LeA 35 916 WO 03/ 080317
14 PCT1EP03/ 02900 hydroxyphenyl)-nip diisopropyl benzene and
I,;-b|s-(4;hﬂdquy@hemyhme&n&mBREmﬁ&mhM@qheb@@ﬁ%@ﬂ&waﬁhﬁ@&o&ﬂghﬁ%ﬂﬂﬁ;ﬂm
sui tabl e glph n9|s and fheir production are disclosed, for exanple, in 5
US-A 3 028 PSS Bgriglsspceardinggo the inventegy arspuocessed on @drnders wwigipa Gaotnd 2
999 846, in REpfholed FeféldBly Zs8#n 00 036 052, 2 211 956 and 3 832 396,
in FR-A 1 561 Eﬁ%, iEQ%he %5n%graﬁh &¥Fﬁ§bhnell, Chem stry and Physics of
Pol ycar bonat es, Interscience Publishers, New York 1964" and in JP-A

62039/ 1986, gﬁp4 / 1986 ang 10555&/1986. 10 In the case of the

honopol ycar borkt &y PIREY, ob s citpfRids selpated baccordaneewith shesegew diameter. By
copol ycar bonaiagSofaxBhpleat istMeRfondd BRERGHS 2 868 es sl Qur se the
di phenol s useé@(also ga[led %LSShenoVs) can bgqgﬁﬂ?gn]Hgfggmaﬁ%ﬁny%gower

i npuriti @3 orf gienestrudgr isr anprodtimptelyodh te ¢ ks arsl, with lkaescadw didriieer 6heOThER| S
and auxiliar d he synthesis, 1 S although it is desirable
to work mﬁthg?éﬁﬁﬁgﬁggggﬁ%7gﬁyéh are as clean as possible. Suitable chain
term nators which can be used in the production of polycarbonates are
nonophenol s ﬁgd monocar boxylic acids. 20 Suitable nonophenols are, for
exanpl e, pherdf, UBVRSH SHsforanes senswascenvestoral it dhe . pracessipaend! industrial

p- n-oct yl phelmopaitRQ: enol, p-n-nonyl phenol and p-isononyl phenol
hal ogen phenol s gﬂ%ﬁ aéﬁg%?thTophenol, 2, 4-di chl orophenol , pbronophenol
and 2,4, 80tribronophenol and mixtures thereof. 25 30 Suitable

nnnocarboxylgc acids are, for exanple, benzoic acid, alkyl benzoic acids
and hal ogen BErFBiHCefonfpinerphaying A-vplumgiaf & &@ricray diametgreoft H@ te68romsisof

formula (1) PefétheaOro plddue Comtzin@d%aving a volume of 20 1 a screw diameter of 70 to 100

mm is preferred. The length of the screws is preferably 20 to 25 times the diameter of

the screw.

25

In the case of blow moulding the temperature of the blow mould is preferably adjusted
to 50 to 90°C to obtain a sparkling and high quality container surface.

To ensure uniform and effective temperature adjustment of the blow mould the base

30  region and the external region can be adjusted in temperature separately.
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WO 03/080317 15 PCT/ EP03/ 02900 wherein R6 represents H or a branched or
~unbranched C -C18 al kyl radical. The quantity of chain termnator to be
used is preferably 0.5 nmol %to 10 nol % based 5 on nol of the
respectively I nols. The chain term nators can be r
during or afygé%gﬁ%gggﬁation. The pol ycar bonates can be brgﬂéﬁgggggﬁpggble
branchi ng agents whi ch can be used to branch the pol ycarbonates are the
tri- or nore than trifunctional conpounds known in 10 pol ycarbonate

chem stry, in particular those with thredlor nore than three phenolic OH
groups. Suitable branching agents are, for exanple phloroglucin,
4,6-dimethyl-2,4,6-tri-(4hydroxyphenyl) - hept ene- 2,

4, 6-di met hyl - 2,4, 6-tri-(4-hydroxyphenyl)-heptane, 1,3,5 15

tri-(4-hydr o%ré‘f)h@ﬁwn?‘-ﬂﬁ‘éﬁf grably closed pith_a cpmpressiieytorrersfi OGS t9aln)0 N per
tri-(4-hydr owﬁmlo}p%ﬁwwahha@.

2,2-bis-[4,4-bis-(4-hydroxyphenyl )™-cycl ohexyl] - propane,

2, 4- bi s- (4- hydr oxyphenyl -i sopr opyl ) - phenol ,

2, 6-bi s- (2- hydroxy-5' - met.hyl - benzyl ) 4: met hyl phenol, . )

2- (4- hydr%xy%ﬁ%ﬂt}%‘)‘qség tif,‘%q—la ipﬁi%fr%kl)ﬁwgﬁ&?%@ PEQSSaTHRS so the visual quality of the
hexa- (4( 4- hygsmaua andt-ihpaRELRY sk BY bisuisd Hat 8" ' b [
Lotra- (4 hydr ony 50 ph.erg??) h me%ane, | H&d Rt &Pﬂ&&%iﬁﬁaﬁfﬁgln?esgtr&ed

t et ra- (4- (4- dwyréheoRnpceshiogy [The sepduap yioistptecronsen) aftet Heyieg angreferably less than
1,4bis(4',4"di roxy-triphenyl)-nethyl)-henzene and 2, 4-di hydr oxybenzoi c
aci d, g i mes @i %g& W%g})énél%eﬂpélt«%%r%m c?f 1%8°(% ?s preferred. Lower te¥nperat3;es do

3, 3- bi s- ( 3- ngdthelsnrd- dhyaiony lad 2t Ae F}Q: s o & ity
of branching agent to oﬁ??dﬁgﬁgg e ugg%cfg§nr£ eréﬁh§gﬁgéggﬁgghﬁaﬁ%9§55
nol % bidsedmaterinbgranfles stichingitogethey and thdn do reeobeing Theably eitehighgoagednt s
can either bl§ i ntroduced w thdt he di phenols and the chain termnators in
the aqueous APKAF ES BRALECBFdhe added prior to phosgenation 30 dissol ved
in an organic solvent. LeA 35 916 WO 03/0803l 7 16 PCT/ EP03/ 02900 All of
t hese neasures for producing the polycarbonates are famliar to the person
skilled in tHes apreferrsd Amsitati¢ropatatore bbepl ipromsiing plasticsblneatérdals prasedicbmg

t he pol yest er ,car,bonat.e e, exanpl e, phthalic acid, terephthalic

aci d, isopht OlyFAbeRAf i€ 5%@‘{@.38@?% i sopht hal i ¢ aci d,

3, 3" -di pisenyl di carboxylic acid, 4,4'-diphenyldicarboxylic acid,

4, 4benzophenonedi car boxyl i c_aci d, 3, 4'-benzophenonedi carboxylic acid,

4, 4' di pheny| Bitheprfpinarsbasoptding deitls idyetitioni @heby wed ploo niackkigieay, baoritld ©r
acid, 2,2-bis-(4 10 carboxyphenyl)-prapane, .. . )

Cr1 et hy - 3. CeRyR A SARESAE B ehid 101 Pbodimgnt whichn or-gramals és used for

di car boxyl i pagkagisg, stieirgpbi hﬁhd{@rtﬂfgl Hqaag)/iopréfeRedt el embBGintbnP a8 a water
particularly preferably used, 15 Derivatives of the dicarboxylic aci gs are,
for exanpl e, Paite Wlicka B Sxgmple, 681 be Hsadafor neckaging, sthungioc Mahspoytingcwater, is

di al kyl egt ersytidifar ' ar the dicarboxylic acid dichlorides and the
di car boxyl i cﬁgtl:(% é giﬁﬁrgfeﬁ;}i'est ers.

Polycarbonates in the sense of the present invention are preferably thermoplastically

processable aromatic polycarbonates. Both homopolycarbonates and copolycarbonates

can be used.

25
Particularly preferred polycarbonates are the homopolycarbonate based on bisphenol A,
the homopolycarbonate based on 1,1 bis-(4-hydroxyphenyl)-3,3,5-trimethylcyclohexane
and the copolycarbonates based on the two monomers bisphenol A and 1,1-bis-(4-
hydroxyphenyl)-3,3,5-trimethylcyclohexane.

30

LeA 35916



The carbonate groups are replaced substantially stoichionmetrically and al so
20 quantitatively by the aromatic di carboxylic acid ester groups, so the
nolar ratio of the reaction partners is again found in the finished

pol yester canpongisges17he aromatic di carboxylic acid ester grqups, e

i ncorporated randomy and al so bl ock by bl ock. 25 The polycgrbonagggﬂgge
preferably produced by the interfacial process or the known nelt
transesterification process. In the first _case phosgene preferably serves
as carbon dioxide derivative, in the latt’ér case preferably
dlphenylcarbonate Catalysts sol vents, working u reaction conditions,
etc. for thelB¢ salysibenatey aCS(bfdmﬂ tpdlbe Mﬁm%ﬁl ai$0elnkl%dm0]ynaﬂbonates:msw]$ich bpA 35

916 WD 03/ Q8981 {1 %/ E?"{‘Em%%ﬂo& gﬁ ] E%ﬁ%’%mg’t?‘{/%ﬁl ficat Leonglrl)rog:rgss

is described, In parti

Pol ycar bonat e@laceﬁ’(bb')amahatResz&b@xyINCabld &ter@?@%@ o'iﬂaxesl dﬁtﬁ{s \ LRGN
Publ i shers, A \gleg2 London, Sidney, 1964 an 512, in US-A
[

3 022 272, oifi aci@) reseslsien pficarbon Hopds 33©90165@1d®h@f pmnyarwdommmccan
| t
2 50, COnL S Nk £ORNEN SALORdNAR o 0 ARG B Se Mopurer

quantities conventional for polycarbonates. 10 For the case where the
pol ycar bonat iﬁa tal n additives, the conpositions consisting of

pol ycar bonat Yathonpigecanrbe grodacedain adkpssyy aranpen stom rdiphedplsg carbon
conpounds. THRgRICAIMERYAOD 1orﬁﬁ?'c1h'a\ﬁet%nﬁﬁlgtopse %r?cggggoﬁa?l tlg]r &gl g carhongtes

in a known manner 15 togefher w He conpone ccor
i nventi on or pettien of thesrarbonhiboxige detivatings i odptacad horadiatid @chifabgﬂicaalcﬁis apd

auxi li ar nts. wth.a.l qw degree of contami nants are preferably used. The
bi spheno?/s RN P%@%&’PB@?‘F 6?1§§< T ETAIFS (it PQ)@%SWS%Q@?W} d'hiseprgseeds ee

from al kal i a&@ﬁdlﬁ%‘ﬂ) Bk kabbiiRe 8RRl BHS t&Be gt%laggé {rﬂé%rr_%r\i}vﬁ't ﬁl& lngfe when

produced by the t transesterification pro

this type nmahy Bomshc dicadwxyloaciéxstepitmetumt unger yst al | i si ng, wa shlng or
distilling the carbon di oxi de derivatives, for exanple carbon dioxide
esters. \Wen produci ng pol ycar bonat es by the nmelt transesterification

process, theDeRasbEE Bld@itich T folyRRRRAMes af&dqubfw& & raahdon rﬁéd%;% %a Igster

can be carned out continuously or ‘discontinuously, for exa tated
tanks, i m EPERNE B ors, falling-fil mevaporators, series of stirred t ank
reactors, extruders, kneaders, sinple disc reactors and high viscosity disc
reactors. LeA 35 916 WD 03/080317 18 PCTI EP0O3/ 02900

1. Schnell, "Chemistry and Physics of Polycarbonates", Polymer Reviews,
Volume 9, Interscience Publishers, New York, London, Sydney 1964;

20 2. D.C. Prevorsek, B.T. Debona und Y. Kesten, Corporate Research Center,
Allied Chemical Corporation, Morristown, New Jersey 07960: "Synthesis of

Poly(ester Carbonate) Copolymers" in Journal of Polymer Science, Polymer
Chemistry Edition, Vol. 19, 75-90 (1980);

25 3. D. Freitag, U. Grigo, P.R. Miller, N. Nouvertne’, BAYER AG,

"Polycarbonates” in Encyclopedia of Polymer Science and Engineering, Vol.
11, Second Edition, 1988, pages 648-718;
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Car bon di oxi de diesters which can be used to produce pol ycarbonates, are,
for exanple, diarylesters of carbon dioxide, the two aryl radicals
preferably each having 6 to 14 carbon atons. The diesters of the carbon

di oxi de are mwefg/RbLyy used on the basis of phenol or alkyls '
phenols, in other words, for exanple S diphenyl carbonate orpé%ﬁdﬁd&t988|

di cresyl carbonate. Based on 1 nol bisphenol the carbon dioxide diesters are
preferably used in a quantity of 1.01 to 1.30 nol, particularly preferably
inaquantity of 1.02 to 1.15 nol. If phéﬁol s, al kyl phenol s and/ or

aryl phenols are used in the production of 10 pol ycarbonates they have the
effect of chéin t&r iFmen dfs Kifthes unddhsR+ Milldri HdlydabsnasX | imuBeaehBeyal| e

mean nol ar ness. ey .c be,,adde ither together wt he nmononer s
required to pr oduiggmgtﬁ%ﬁgéﬁfi@g&bpn ‘ﬁe, ?gr i l‘?gyéa’fq’gﬂ‘é‘ie’ pﬁag’é‘c%?lepomb’éft%nat e
synthesis. They aCtll@ssd¥oReiCHCHLREAY AL NRARES VidhnhN9938N3Es Pf7-566

pol ycarbonate synthesis and therefore act as chain termnators. 15 The

phenol , al kyl phenol s and/ or aryl phenols optionally used in production of

t he pol ycarb t ferahly used i quantity of 0.25 ta 10 nol %
based on ?he?gﬁnﬁog}’&%lﬁoéﬁeg’s6%@?%11%/4 Iéleuggi(}e%ersp% RS, 'éﬁeq@faibﬁr of%Renol
and/ or one omotseniar avdightPNERObS 12000 @6 120)00PhERRI (d&@fiAkS ByPRcsERy hbe
al kyl phenol s and/ or aryl phenol s optionally used in the production og

pol ycar bonat ESativeasiscesitye phidf8C il kytthyleno| chipralepsit amdednoertentionnaf 0.5 g

aryl phenol 2 [oups. In ditio ot h termnal groups can occur in the
resul ting po??/lg%arrfg%ﬁget Rt @gﬁghmeﬂgl‘?ﬂlﬁ #&dﬁﬁm‘% %n&b&&: g0l 2z prefeed,
phenol i c ter 13,000 to@d, DRG] e bﬁ{cmaﬂggr&alrmoform c acid ester groups. LeA
35 916 WO 03/080317 19 PCT/ EP0O3/ 029 Phenol , al kyl phenol s and/ or

aryl phenH?s wi thout the addition of further substances which can act as

chain termn [ refer . |l ysiyely used as chain termnators. 5
Sui t abl e furtﬁhg.‘re ﬁglagsrsu 3ﬁlge%?va%?%%@%%°§§ %ggx%ﬁa?ir_?‘f ﬁ)ér%aﬂlé’tl%r@ drpquinone,
nonophenol s ssdrcimibodiydmsydipheagl, ds-(I5diré:aphenTPAGRIABE ObS-(BY &ox{Phenyl)-
exanpl e, phenol, pchl orophenol or 2,4,6-trjibronophenol. Suitable

monocar boxy| F¥cloplkanes.ar dithydsexyphenyd)-supkides e n bis-thydeophamd)-ether,  bis-

hal ogenbenzoj i C pref.er ) sfances. whi ch ¢ act as
chain terni ngi?gfbg@g?eenyg%ee-r%ﬁs’ pt %1r§t(f1§%? )%htﬁgilg Isﬁfé ?lﬁxrﬁfl’ ph@ﬁ\é@ygw&wagenyﬁ'

I sooct yl henailphokives g dai-bis(hytrdxyphidigl)-&iopophiRaz et C ing dheRClordSoklagi N
termnators i s preferably between 0.25 and 10 nol % based on the sum of
respecti vel yalgxlé@dtﬂ%b%%%s,anﬂélaménmgmﬁhw%ﬁumess for deternining the
uni axi al stretching viscosity is described hereinafter. To neasure the

uni axi al stretching viscosity a cylindrical plastic sanple (effective 20

di mensi ons: Riefametlatiplsanobt amtd, 4itdiyydvetydiengl, 2AxibH-@rhydrenghbnya)h shanyii al | y

fixed In a SOPBEENEPE ANy iorHO TEaRSne. BHoRS At ISRERpay Desperat ur e
appr oxi et ?f"}bﬁ“é“‘;@ﬁ%&‘ e, s, | oA BEC b Rflnsiphiy D
usopropylbenzene, 2,2-bis-(3-methyl-4-hydroxyphenyl)-propane, bis-(3,5-dimethyl-4-
hydroxyphenyl)-methane, 2,2-bis-(3,5-dimethyl-4-hydroxyphenyl)-propane, bis-(3,5-
dimethyl-4-hydroxyphenyl)-sulphone, 2,4-bis-(3,5-dimethyl-4-hydroxyphenyl)-2-
methylbutane, 1,1-bis-(3,5-dimethyl-4-hydroxyphenyl)-m/p-diisopropyl-benzene, 2,2
25  and 1,1-bis-(4-hydroxyphenyl)-3,3,5-trimethylcyclohexane.

Particularly preferred diphenols are 4,4'-dihydroxydiphenyl, 1,1-bis-(4-hydroxy-

phenyl)-phenyl-ethane, 2,2-bis-(4-hydroxyphenyl)-propane, 2,2-bis(3,5-dimethyl-4-
hydroxyphenyl)-propane, 1,1-bis-(4-hydroxyphenyl)-cyclohexane, 1,1-bis-(4-
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material. After reaching the tenperature constant, the deformation is
predeterm ned via the take-off rod connected to the clanping jaws at one
end of the sanple. A constant Hencky elongation rate s is given hereby.

Thi s means thgh sy e-off rate a increases exponentially. w ime. 30
LeA 35 916 V\% 05/ (938@17 20 PCT/ EP03/ 02900 At the ot her en&’&?ﬁ‘ﬁé@&ﬁpl e
the tensile force is neasured as a function of tinme or total elongation.
The uni axial stretching viscosity nmay be ascertained by referring the

tensile stress ascertained to the time-debfendent cross-sectional area. 5 In
the stretching rheoneter used for the neasurenents in the exanples of the

present doculgdtoxyphmyhenipmundiisapepglbbnicangt hnids al-bapELIYHrsREEYRIG 5m
and this corres %nFS g a maxi mum def ormati on of approximately L/Lo = 25 or
a maxi num Heﬁ%’Egt ¥°é’ﬁ@ tX8f: of approximately In (L/Lo = 3.2). However, the
total elongation is not always achieved in the polycarbonates investigated
as the sanples can tear off 10 or fail beforehand. The eval uation of the
uni axi al st r dhessiang atentsuitsbladifheholswsd tHdieplodgetidnt srendtscldsbé f6i Bgntle, in

tretchi ' ' f -fold sh i it |
Shownt ogot OERE Gl B3P 3 MY I G50t 018 3 DPmael B8R bidmast 2100 1 1
particul ar 1846 He IME-astisge 708t 206230 Sy0sebEE S 911 95@%?%@2%@@} B fersare

those in which the stretching viscosities increase greatly I n conparison
with the thré@l fdfdinstheanonigensiHy S¢led, Khgmit)y. afth @hpdies bf Pslyembenitad,s in

whi ch the st Ln i.Scosities go.n i,ncr.ea r in conparison wth
the three-f Ofﬁérgﬂg%% %‘/ﬁl@bsggﬁst @gt"sg%fkpf%ﬁ.“ ZeﬁnddPZ%F‘gs@%éé’ﬁ?éﬁl O%B/ 1988 @ndabl e
for produci ngosgsioerogigottl es. 20 The nelts of the pol ycarbonates which are

not advant ageous for producing water bottles, nay to an extent not deform
at high thtal el ongations (E > 2,5) as the sanples constrict and/or fail.

25 Th I 18X | ' It d d
neavi |y on 1 hevearrect okhol HAANTRARL, Gl S chiltn BaRRb: BERatchiRe,

greatly incregmidagionetes hi pigratitys op diphieasls ced b, Fesah o odisehtha dpieabls
real. To ascert orrect measuring val ues an ade&uate t est procedure and

inc .
eval uation i Esefiglalﬁ% catrdebisphenels) canrpe camtpampted i dmpuptesorREngtpgoyms,

pages 428 t oyt Iwrlsynth 'CIIE)\% [ I 5 916 03/08031 7 21
PCT/ EP03/ 02900 Acta 40 (20 ﬁ%%é%ﬁ&%“}“@;ﬁ‘i‘é%?‘h%§%7.n%cfdd§%ﬁq&§3,ym esis
Covas, JI5 M aliiwiugh Riigdésirabletta wbik ¢2AQ2Y npagreds whidh tage dstcleah. aslposibld. and 2

wi Il be described hereinafter. 5

Suitable chain terminators which can be used in the production of polycarbonates are

monophenols and monocarboxylic acids.

20 Suitable monophenols are, for example, phenol, alkyl phenols such as cresols, p-
tert.butylphenol, p-n-octylphenol, p-iso-octylphenol, p-n-nonylphenol and p-iso-
nonylphenol, halogen phenols such as p-chlorophenol, 2,4-dichlorophenol, p-

bromophenol and 2,4,6-tribromophenol and mixtures thereof.

25 Suitable monocarboxylic acids are, for example, benzoic acid, alkyl benzoic acids and

halogen benzoic acids.
Preferred chain terminators are the phenols of formula (I)

30 R®-Ph=0OH 0]
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Fig. 1 shows the uniaxial stretching viscosity rlE(t, s ) and the
three-fold shear viscosity 3rl(t) for a polycarbonate which is advant ageous
for producing water bottles by extrusion bl ow noul ding (produced in

accor dance wiwh g3 npl e according to the invention). Th - {0l

shear viscosity 3?%???ﬁis shown as a solid 10 line. The uni§9ﬁ2$ﬁ§¥¢%p§hing
viscosities rlE(t, s ) for three different elongation rates s of 0.1 and
0.03 and 0.0l (unit: 1 divided by seconds) are shown as |ines with synbols.
It can be seen that for all elongation ratdes the stretching viscosities
increase greatly with increasing tine and cone to |lie above the three-fold
shear viscosity. 15 Fig. 2 shows the uniaxial stretching viscosity rlE(t, s

) and the th -t ohd i scqsi t rl for I rbonate which is
not advant aggglggeﬁrf%r r%?eg%éﬁn(ﬁ %?@e‘i%‘ﬁ%@"g?‘i gk%ﬁhé}%glﬂag?@w noul di ng
(produced in accordance with the conpari son exanple). The three-fold shear

viscosity 3rl(t) is shown as a solid line. The uniaxial stretching
vi scosities rngguantity pf¢hgin terminatoditd benssdtis ptefarghly (chmohtes 19 mbl B, Basead

Symbol's. 1t SanHle th AU ER-CHpRERE IR B EPEEoRe okt heore
vi scosities doringdr dfiee peagenagiogat |y with increasing tinme and come to lie in

the region of the three-fold shear viscosity. In Fig. | and 2, the tine
axis t for a curve with a specific Hencky elongation rate s nmay 25 be

cl ongat s on 1 atePaostpprt GHRpdRers Thue BRRHRS pERRG kG eran e o

el ongation rate s"nmultip ne t applie

03/ 080317 22bRaM HRARINALDAaES gre e SHOWSMbIEtHEO b fiB6tdH0 d6ESSLHdR KnbBen in
exanpl es, . The .di nensi ons thereof are given in mllimetres (m). Fi 4

i . g.
shows t h¥ poRPlYsahemste themisteya i PatHeplpgihpseswish thrae onmord then direqvnheriolic I wal |
5 thickness §p§reasured in the exanples. Fig. 5 shows the course of the
wal I thickness reproduced in Table 2, in a graph. The wall thickness in nm
is plotted against the neasuring points 1 to 46. The bottle nmade of

pol ycar bonat g .l h, accordance with the exanple shows a regular course (square
symbol s) . 1ongg’l%g’EaPFlé‘n%é‘é‘ém%fa%ofgp@éi‘IBBIFiaﬁléoi%l%lboﬂ,éﬂiwtlwlt%,ﬁﬁe—(4—

g (igpar iv\zo 8 B?Péygggii@h%g gﬁféln'béfszt BGUiRTeti £ 6-thl (L IRRIG HheRyRRb She, £55. 35
15 tr1-(4-hydroxyphengB-benzene, 1,1,1-tri-(4-hydroxyphenyl)-ethane, tri-(4-hydroxy-
phenyl)-phenylmethane, 2,2-bis-[4,4-bis-(4-hydroxyphenyl)-cyclohexyl]-propane,
2,4-bis-(4-hydroxyphenyl-isopropyl)-phenol, 2,6-bis-(2-hydroxy-5'-methyl-benzyl)-
4-methylphenol, 2-(4-hydroxyphenyl)-2~(2,4-dihydroxyphenyl)-propane, hexa-(4-
(4-hydroxyphenyl-isopropyl)phenyl)-orthoterephthalic acid ester, tetra-(4-hydroxy-
20  phenyl)-methane, tetra-(4-(4-hydroxy-phenyl-isopropyl)-phenoxy)-methane und 1,4-
bis(4',4"-dihydroxy-triphenyl)-methyl)-benzene and 2,4-dihydroxybenzoic acid,
trimesic acid, cyanurchloride and 3,3-bis-(3-methyl-4-hydroxyphenyl)-2-0x0-2,3-

dihydroindol.

25 The quantity of branching agent to optionally be used is preferably 0.05 mol % to

2.5 mol %, based on mol of respectively used diphenols.

The branching agents can either be introduced with the diphenols and the chain

terminators in the aqueous alkaline phase or be added prior to phosgenation

30  dissolved in an organic solvent.
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PCT/ EPO3/ 02900 A pol ycarbonate was produced with the rheol ogical stretching
properties in accordance with the exanple. Water bottles with a volunme of 5
‘gal | ons were subsequently produced 5 fromthe plastic granul es and the wall
t hi ckness di s{yg g measured. The sanme process was carri gﬁh | a
conpari son pr%%g?baﬁlgh had t he rheol ogi cal stretching prope f@%ng%%O
accordance Wi th conparison exanple. Water bottles with a honmbgeneous wal |
thi ckness distribution were obtained fromthe 10 pol ycarbonate according to
the exanpl e but not fromthe pol ycarbonatébaccording to the conparison
exanple. 1. Producing the polycarbonates 15 Exanple: 5515.7 g (24.16 nol)
bi sphenol A and 31.10 g isatinbiscresol were dissol ://\qu in 33.40 kg 2 5%

i hyd i ge lution in ni trogen at ngsphere ile stirring. _
xt Ure o 70D 0 BHEHBFAUHY 85 PoRtuRg e EREo By FidcfomH I Ressarhi s
sol ution. 296kilfeddnZke posgene were then introduced within 30 mnutes at 20
to 25C and a pH of 13, maintained by adding further sodium hydroxide
solution, while stirring intensively. After this_int&o](cjuctldfgn,_28i3 g t
N- et hyl pi perigi ey dded and the ution stirre or m nutes at a
pHeofylgl. B25 ogﬁ g}éﬁé alrg%’%’il eac\léssugglb%?tjﬁf BP P i PR @ObIeg SRiCeIbPR#ER areT far
organi ¢ phasexample;ghihaliedoid] iheghihatioaRtidd BRI Cachf 1ft By EIRAMOLLS,
acid to a pHof 1. The phase was then washed free of 'electrolytes w
dei oni sed watet-diphengldiesteoratigi ng achis newdHdptenyidieabaieylicor cAdidyr o?eugﬁ.ene

h | ycarb i;sol.ated in _a kn manner via.a stripping, extruder.
30 LoA 36 010 e uERRSs Pedier _fd?@é@pefﬂﬁlenw@a%ﬂ%ata@%huéA—

obt ai ned had diptealRitieréicsbbiyliOfcii] $,ﬂ0§i'ph¥nyl§{§§l§dﬁi€<ﬂc%o§yl?@F@§nﬁ hahiipq of
0.5 g pol ycarbgnate in 100 ml rmethylene chloride at 25C, of [.325

Conpari so eféﬁ’@l"é?h@y@?mppglei’ tanetpl-3ohesdindaneg 478-dcagbphdivaicidver e used as

in the above exanple. A polycarbonate with a relative solution viscosity of
| . 305 was obtained. Isatinbiscresol is commercially obtainable and has the

correct nane Q¥ thebirematic nditdripbxylichyeldgxyepspmalic2acdd amd/ct- HopukRé ?@i‘&' arel0

2. Description_of. the oduyction of 5 gallon water bottles nmade o _
pol ycar bolr[:at é’awu@i&mgfe&ﬂﬂw&d}mm ding The bottles were produced using an

extrusion bl ow moul di ng machine KBS 2-20 from 15 SIG Blowec with the
fol  ow ng_nmachi ne requirenents. An extruder with a screw 100 mmin di aneter
and a | egéjt hDsrivagved wésthesdidarbokiled acidsr athycld bidniple, fkid clit@patylieatidi nt o

the material gt .relatively. low screw speeds. The pl asticising capacity was
bet ween abouFﬁTlfge%ﬁBd 1‘86 ‘i’(‘@?r\lg/oﬁi’hca\ﬁb%?ﬂ%te%eilﬁh?af_ﬁF‘_ﬂ&bdh? disgbexylist aeidd a
pi ece nunber dihlckafs bad kitAdiBRbbA PR R9W HimdRFIREASt | ¢i Sing cylinder was
equi pped with regul ated heating zones ]
The carbonate groups are replaced substantially stoichiometrically and also
20  quantitatively by the aromatic dicarboxylic acid ester groups, so the molar ratio of
the reaction partners is again found in the finished polyester carbonates. The

aromatic dicarboxylic acid ester groups can be incorporated randomly and also block
by block. |

25  The polycarbonates are preferably produced by the interfacial process or the known
melt transesterification process. In the first case phosgene preferably serves as

carbon dioxide derivative, in the latter case preferably diphenylcarbonate.

Catalysts, solvents, working up, reaction conditions, etc. for the production of

30  polycarbonate are known in both cases.
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20 and fans guaranteei ng exact and constant tenperature control. The drive
was provided by a thyristor-controlled d.c. unit which provided for uniform
conveying of material and a constant torque. The parison die consisted of a

fifo accumul afyeyodyegehigfifo = first in first out) with 3.5 #kﬁgﬁgggﬁiﬁﬁp

vol une and overl appi ng heart-shaped grooves. The doubl e hea

grooves offset by 180 produced an inner and an outer parison and 25 convey
the flow of nelt into the accumnul ator chanber. Mandrel and die in the

pari son die were conical in design. The mahdrel was di splaced axially with
respect to the conical die via a wall thickness control programe.
Consequently, it was possible to optim se the weight of the bottle and

dapt th |4 t hi i .h di | | i ons,. for exanple
o The base it Nt IERRGRrdabRE S8leToR) Batel o penazpbs/inoTocsomen,
extruder tenpe@hinigtes ane PRystdO6F P&ggﬁgpﬁﬁ@sd, PR A HERALVBERS 345%329,[ %65C

in the individual heati ng’ zones. T [
U

) I e head tenperaturés were
250C and t he Yi énteesejracea Pubbshers ANew NerkabsndommSedrety il 86aa0éih D MHed 1vEsy

the pari son on2otU8-A 2 TBPdR oSt s 36 s prdin e S S3a o 140

bottl es per hour. A conventional vertical wall thickness profile for 5
gal | on pol ycglré_jgona e bottles was used to control the wall thickness. The
bottl es produdédPRIGARORRES WidgRlsoofortsin the sosBMtignaln@ddisives,i fiore dikampley

adj usted i n teggpelat 15 fbpfrared.radiation. The tenperature
control ser v? to. ?’a%?t?/%%lg% g.’)?ﬁ %aﬁgtahg{sgfsr gﬁtl%ﬁga %% apilr%ggﬂﬁﬁ%lea ¢ agenis in
pr ocess- i nduckdquartitien abnwaitiessl fospslgtabeghtédierewi th. 10 A Prot herm 850-3

nodel , Sibial No.: KRK 7110, infrared radiation oven from Process Dynam cs
Inc., USA"was used. The adjustable tenperatures of the seven heating zones

f the b I f
1300 2C e hir e e 0k PE R N Sl e B GoBei een000

of polycarbonate and additives are also called polycarbonate moulding compounds.

These conventional additives can be added to the polycarbonates in a known manner

15 together with the components according to the invention or thereafter.

When producing polycarbonate, raw materials and auxiliary agents with a low
degree of contaminants are preferably used. The bisphenols used and the carbon
dioxide derivatives used should be as free from alkali ions and alkaline earth ions as
20  possible, in particular when produced by the melt transesterification process. Pure
raw materials of this type may be obtained, for example, by recrystallising, washing

or distilling the carbon dioxide derivatives, for example carbon dioxide esters.

When producing polycarbonates by the melt transesterification process, the reaction
25  of the bisphenol and of the carbon dioxide diester can be carried out continuously or
discontinuously, for example in agitated tanks, film evaporators, falling-film
evaporators, series of stirred-tank reactors, extruders, kneaders, simple disc reactors

and high viscosity disc reactors.
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Bottle geonetry and wei ght of the water bottle exanpl e/ conparison exanpl e:
Exanpl eAverage wal | thickness nmArea [cn2] Vol une [cnB] Cal cul at ed

‘wei ght Neck2. 35129. 5330. 44036. 53Shoul der 2. 01642. 44129. 130154. 96Body 1. 302747.
82357. 217428. WePeseg0314547. 11117. 082140. 50Tot al 4066. 90633. 87 @?@%{P%%%
Compari son Exanpl eAverage wal | thickness mmArea [cn] Vol unme 7| ted
wei ght Neck2. 75129. 5335. 58842. 71 Shoul der 2. 30642. 44147. 681 | 77. 22Body1. 352747.
82369. 696443. 64Base?2. 23547. 11122. 224146. 67Tot al 4066. 90675. 19810. 23 3.
Description of the wall thickness measur ek®nt of the water bottles: 10 The
wal | thicknesses were ascertained using an ultrasonic wall thickness
measuri ng apgeraen <liexiden dipsiers kalﬁbrca@rbﬁ-lu.S@ctcbo pﬂodmaehpolgéeanhsanytegf arehgoCL.3

b | se ri nc pl e. Measurenent
of the iime c3elPlhATIERER f Eab e R v draic s i e hfaohe oo
produced whert @ bbCztrb@nﬂ afimd. The Iiestdrb bAIRNE LAV HRRidSark réﬁ?&bﬁ’]—gugéd)gﬁ} ttl?ao be

boundary face between advance section and the surface o terl
measure)(; Dep@®di R Bhenoheor Hlkkinwibstitutedt fpéends,erlnabthehe\med‘s 3019l efiampD

03/ 0803l 7527 0 cally decid measur enent

fromthe gnt rdDyI EFQ@O% % gf i rsrtes%%{g ' Pafﬁ “fa emtogﬁ?lﬂ?rl&epohﬁﬁ%s‘aaﬂtﬂn on

a neasur enentdidetdevdstesslanepeiorebly@pd t?1511<€1kquant1ty of 1.01 to 1.30 mol, particularly
preferably in a quantity of 1.02 to 1.15 mol.

If phenols, alkylphenols and/or arylphenols are used in the production of
10 polycarbonates they have the effect of chain terminators. This means they limit the
maximum achievable mean molar mass. They can be added either together with the
monomers required to produce the polycarbonate, or in a later phase of
polycarbonate synthesis. They act as monofunctional compounds in the sense of the
polycarbonate synthesis and therefore act as chain terminators.
15
The phenol, alkylphenols and/or arylphenols optionally used in production of the
polycarbonates are preferably used in a quantity of 0.25 to 10 mol %, based on the

sum of the respectively used bisphenols.

20 Mixtures of phenol and/or one or more alkylphenols and/or arylphenols can also be

used.

The alkylphenols and/or arylphenols optionally used in the production of
polycarbonates lead to terminal alkylphenol groups and to terminal arylphenol
25 groups. In addition, other terminal groups can occur in the resulting polycarbonate,
depending on the production process, such as phenolic terminal OH groups or

terminal chloroformic acid ester groups.

LeA 35916



i i ifically for
echoes (nufti-echo-nodes). An ultrasonic advance probe specifica
pl asti cg materials called ALPHA DFR-P and with a nom nal frequency of 22
‘Mz and a 5 connecting face of 6.4 nmwas used for a measuring range of

0.125 mmto 3w&) omogo3he wal I thi ckness neasurenents were ”3ﬂ55€§?§@%%9%

in oints (see Fig. 4) directly on the bottle using an _
(r:rgﬁf)ri”nggrrgans. Tgib| e 2 go V\Zal | thickness of the measuring point Measuring
poi nt Measuring regi onWall thickness Exanpl eWall thickness Conparison exam
| eINeck2. 472. 572Neck2. 422. 923Shoul der 2. 2827784Shoul der 2. 142. 665Shoul der |
. 882. 396Shoul der 1, 721. 927Bod1. 531. 638Bod1. 361. 369BodI ..221. 1410Bod1. 161. 4511
Bodl . 141. 081 28%a¢e! 128y Bhermboand/an arylpteasis dtitert , te B @ioidh. F1f8626 Retland8d . 96

28
17Bod1. 451. 7618Bpd1, 5 19Basel. 721 78 LeA 35 916 WD 03/080317 _
PCT/ EP03/ 0290 %aéadlr ?‘%‘g%o‘?‘fﬁ%@%@%ﬁ@&r@a. B’f??@iﬁé]yt RXRyi¥ely psad as chain
Exanpl eVl | tthimikagss [ mm] Conpari son exam
|ezggase1.942.28218ase2.162.86228ase2.332.7323Base2.462.5324Base2.452.3925B

ase2. 352. 4826Base?2. 192. 2927Base2. 021. 9428Basel. 761. 3629Bod1. 58| . 2130Bod1. 45

6Bod1

1. 0931Bod%. 3Sd,; 3Bodil. 2S1. 3434Bod1l. 190. 9435Bod1. 161. 183

. 150. 9637§od %i%%%@%éoé&ﬁg%g‘ﬁ’éé&&i aghys é‘*ﬂt‘b najers apggrpuophenols and

Shoul der 1. 681n®&¢2ﬂwylideadid9225@ﬁﬂ&svgﬁ%% Og%cg%%rzégl%s%hﬁ&%?pﬁ@ncﬁ?‘lé.'\'eck
) A 35 916 _ ‘ .

2.452. 8646Ne%|§1%drggk%en%f' olr_%,4,6-tribromophenol. Suitable monocarboxylic acids are benzoic

acid, alkylbenzoic acids and halogenbenzoic acids.

10 The preferred further substances which can act as chain terminators are phenol, p-

tert.butylphenol, cumylphenol and isooctylphenol.

The quantity of further substances which can act as chain terminators is preferably
between 0.25 and 10 mol %, based on the sum of respectively used bisphenols.

15

The measuring process for determining the uniaxial stretching viscosity is described

hereinafter.

To measure the uniaxial stretching viscosity a cylindrical plastic sample (effective
20  dimensions: diameter substantially between 4 and 5 mm, length substantially

between 20 and 25 mm) is fixed at the ends by means of clamping jaws and fixed in

a stretching rheometer.

The sample is then adjusted in temperature by means of an oil bath which, at the
25  measuring temperature of 200°C, has approximately the same density as the plastics
material. After reaching the temperature constant, the deformation is predetermined
via the take-off rod connected to the clamping jaws at one end of the sample. A
constant Hencky elongation rate £ is given hereby. This means that the take-off rate

u increases exponentially with time.
30
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Cl aims PCTI EPO3/ 02900 1. A container containing plastics material, wherein
at its thickest point the regular container wall is at nost three tinmes as
thick as at its thinnest point. 5 2. The container according to claiml,

wherein at it point the regular container wall is .
times as thic dadgj g@l ?s thinnest point. 3. The container aggg[f/gp%oéf)%
claiml, wherein at its thickest point the regular 10 container wall is at
nost 2.2 tines as thick as at its thinnest point. 4. The contai ner
according to any of claims 1 to 3, wherei?0the container is a bottle. 15 5.
The contai ner according to claim4, wherein the container is a water
bottle. 6. Thetthomtlmrmed ofticosatipig theteasije ffccisahemuied & 5 funokieh SF Bntdsr

pl astics nat ﬁaﬁ on arbagnate. 20 7. A process for producing the

cont ai ner ac§8 F}‘f’é‘gf‘ eofnipYial sietehipg visqgyite maske eacasiatwednini refemineor

by inj ti |

UAS. AV, AF. IA?%%%%%%FQEA%%G%@C% o (R SRBer sfossspeckionsra, o ¢ A, ALY, A
3.A3. A3.A°3.An .AC. A3 UG C

;‘i ol : 3f§+| ‘Bl gﬁe}t@%@ i;;al ;&C&;gca&ﬂuﬁs&lgﬂ b biampics of the ;le‘;glflal j
~(dr WIsBeA a calca cal ca
] ca] ca] ca] ca]dca] ca]tgg] %a] ééxig] ga (Eca caclgl]égt & Lﬁwﬁﬁiﬁﬁ:ﬁﬁéﬁ ﬁ%i%glfs&& (
V) y) %3+@} x $ardspopie &4 @ar}azat}lum] Mth] ofae]p@ac}xlm]atﬁﬂ' d4l¢ & apcaheajmanhcal ¢

alcal cal cal calaeks alunahial SPhsabaated) SR, BB e L N e et 7
d zZ &&l

o) calet] cal ooy cal ool ool ca] oo R M A R SRR b e BRLaPLERLRAI oo
BBnCn EFPs&ibyep sl J}xsnid_Z] ] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca] ca]ca]ca
] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! JbJJIKLLMMIVVIMN
NCaQQOQRS@NT] TBUW) XZ[[[[[w_} xsni d_Z] ] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]c
a] ca] ca] ca] cahealvahjatioh o] thelueadh§al &él&ﬁj s¢ad Galpabgel ?ﬁl ‘i@% % gaaaa
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U ?M 10963 () I'M 10%&' ()-!TM 10%EHCGHE' () - 0S ! 1096& () -

S 1109 ()-SL10%G& () - sAN<! @ #109& () -! N&QO#10%&' ()-! k&O#10%&' ()-fM 10%G& ()
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o9& () -

samples constrict and/or fail.

25  The measured results of the uniaxial stretching viscosity can depend heavily on the
correct test procedure. With an incorrect test procedure, greatly increased stretching
viscosities can be measured which are not real. To ascertain correct measuring
values an adequate test procedure and evaluation is to be observed (cf. Th.

Schweizer, Rheol. Acta 39 (2000) 5, pages 428 to 443; J. S. Schulze et al., Rheol.
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Fig. 1 and 2 will be described hereinafter.

Fig. 1 shows the uniaxial stretching viscosity mg(t,é) and the three-fold shear
viscosity 3n(t) for a polycarbonate which is advantageous for producing water
bottles by extrusion blow moulding (produced in accordance with the example
according to the invention). The three-fold shear viscosity 3n(t) is shown as a solid
10 line. The uniaxial stretching viscosities ng(t, € ) for three different elongation rates &
of 0.1 and 0.03 and 0.01 (unit: 1 divided by seconds) are shown as lines with symbols.
It can be seen that for all elongation rates the stretching viscosities increase greatly with

increasing time and come to lie above the three-fold shear viscosity.

15 Fig. 2 shows the uniaxial stretching viscosity ng(t, € ) and the three-fold shear viscosity
3n(t) for a polycarbonate which is not advantageous for producing water bottles by
extrusion blow moulding (produced in accordance with the comparison example).
The three-fold shear viscosity 3n(t) is shown as a solid line. The uniaxial stretching
viscosities ng(t, € ) for three different elongation rates & of 0.2 and 0.1 and 0.05 (unit: 1

20  divided by seconds) are shown as lines with symbols. It can be seen that for all
clongation rates the stretching viscosities do not increase greatly with increasing time

and come to lie in the region of the three-fold shear viscosity.

In Fig. 1 and 2, the time axis t for a curve with a specific Hencky elongation rate £ may

25  be converted into the Hencky elongation € as:
Hencky elongation € = Hencky elongation rate é multiplied by time t

applies.
30
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31109%%& () - f Fig. Bosmes (the bsdestrodedb @bRihe Jex Araies: TNIMNBNGRSI6)s theleb DL QIBHEHE' ()
- ZI NLI g#109% % 7Y) %0+1+2+3+@B+~_@ S10%H ()- 10%H& ()- 105 105
1055=1095&" ?”@ s LI N2#10% 5: 58 () - B+Qt++, 6-- "<~ @

Fig. 4 shows the position of the measuring points on the bottles at which the wall

5  thickness was measured in the examples.

Fig. 5 shows the course of the wall thickness reproduced in Table 2, in a graph. The
wall thickness in mm is plotted against the measuring points 1 to 46. The bottle made of
polycarbonate in accordance with the example shows a regular course (square symbols).
10 The bottle made of polycarbonate in accordance with the comparison example shows an

irregular course (triangular symbols).
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10% & () - 999 | R
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-Ylgi/fm\& \1/0%%‘#%? gi/&'() (?xgﬁf#locy«(g:() 3, 109& ()-!1f#109%& ()-410%& () -
1 109& () - ==S?V?r @A} [ <1/
10yl 1(()‘)3/&' ()-A 5@136’#&6&%&% (v)as f)tZ)Mldeﬁ%ﬂ( ihe%h&iﬂ@ﬁ@al(s}refcﬁl-né‘%lrgp@'tlég id3ccordance
A
IFta Eoo/%;ol 2:/(% § &1 8‘)5)&}@1% ?X%m@ec%" eze{ ?otéﬁm% & VoluI08fS8eallpnE 696 Sibsdquedlly pdduced

?gﬁ%%?)p{\g 8#10%%::4%% %{9{3‘%1%) f,@s El? 1%&%8ﬁ$mm %8?)41 "n%cleaszlred The same
Ft yS2M 109 &PfdceS0nDagtidd) out MithODokiniatis S0 brod kOB had- QM Sofibal Ul ARY & (

) - F>8 GAKGE g’ropegkes 1n‘a@cbcordance with comparison example.

Water bottles with a homogeneous wall thickness distribution were obtained from the
10 polycarbonate according to the example but not from the polycarbonate according to the

comparison example.
1. Producing the polycarbonates

15 Example:

5515.7 g (24.16 mol) bisphenol A and 31.10 g isatinbiscresol were dissolved in 33.40
kg 6.5% sodium hydroxide solution in a nitrogen atmosphere while stirring. A mixture
of 70.6 g phenol and 36.03 kg methylene chloride was added to this solution. 2967.6 g

20  phosgene were then -introduced within 30 minutes at 20 to 25°C and a pH of 13,
maintained by adding further sodium hydroxide solution, while stirring intensively.
After this introduction, 28.3 g N-ethylpiperidine were added and the solution stirred for
45 minutes at a pH of 13.

25  The alkali phase was separated from the organic phase. The organic phase was adjusted
with diluted phosphoric acid or hydrochloric acid to a pH of 1. The phase was then
washed free of electrolytes with deionised water. After exchanging the methylene
chloride for chlorobenzene the polycarbonate was isolated in a known manner via a
stripping extruder.
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6.91 g isatinbiscresol and 78.4 g phenol were used as in the above example. A

polycarbonate with a relative solution viscosity of 1.305 was obtained. Isatinbiscresol is

commercially obtainable and has the correct name 3,3-bis-(3-methyl-4-hydroxyphenyl)-

2-0x0-2,3-dihydroindol. '

10
2. Description of the production of 5 gallon water bottles made of

polycarbonate by extrusion blow moulding

The bottles were produced using an extrusion blow moulding machine KBS 2-20 from
15 SIG Blowtec with the following machine requirements. An extruder with a screw 100
mm in diameter and a length of 25 D was used, which introduced little frictional heat
into the material at relatively low screw speeds. The plasticising capacity was between
about 145 and 190 kg/h at a bottle weight of about 750 g net and a piece number of 130
to 144 bottles/hour. The plasticising cylinder was equipped with regulated heating zones
20  and fans guaranteeing exact and constant temperature control. The drive was provided
by a thyristor-controlled d.c. unit which provided for uniform conveying of material and
a constant torque. The parison die consisted of a fifo accumulator head (fifo = first in —
first out) with 3.5 litre storage volume and overlapping heart-shaped grooves. The
double heart-shaped grooves offset by 180° produced an inner and an outer parison and
25  convey the flow of melt into the accumulator chamber. Mandrel and die in the parison
die were conical in design. The mandrel was displaced axially with respect to the
conical die via a wall thickness control programme. Consequently, it was possible to
optimise the weight of the bottle and adapt the wall thicknesses in the corresponding
wall regions, for example in the base region.
30
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,5M 10% & () -!'\0#10%\p\ & ()-S-@O0% & ()-! XF#10%\ I\ & ()-!ff#10%\z\& ()-hh
hhhhhh=i bC 11 10%4& () - g, #10%4& ()-10%4& ()-110%4& ()- 10\ 10\

10\, | =10% & ()-=i j kkcl nm}[9bC ! ! S&&' #10USHSHE' () - Z! f &' #10%HH ()-2Z! 1L
g#10% HI H& ()-Y' 110%4& ()-sl f#109& ()- ! D8sl f #109DHDH& () - rm#o. o/ 00010>0A0
{(\= 11109%& (Vhecxpyd® temperapipstgete 110°C in the feed zone and between 245°C and 265°C

=109%44&' ().- ! KY.7#109 () - I XO#10%E ' () - mMAoPo?ppSqVggaB{\ = .
110988 () T hoptibG £0Rs- i o PO 27 v pnd st 3uu

Toss=10ve ()% TSRS TSaE Th9 P H0RBIY FEPiapst s 281 Toe e Mile e

() - 4! NLg#109@E8 ¢hs w.wx%%ﬁ{%@%&a&ﬁﬁ%ﬁ%ﬁ@n of #3Q%& bdrding to
"().-109%4& () - () - <XXZZ

, #1094 ()5 1%%e(r)1urr|1:blecr) é‘?ghg)to 140 bottles p)ér hour. A conventional vertical wall thickness

profile for 5 gallon polycarbonate bottles was used to control the wall thickness. The
bottles produced had a net weight of 750 g to 850 g and were immediately adjusted in
temperature by means of infrared radiation. The temperature control served to rapidly
relax the material and to relax the process-induced internal stress associated therewith.
10 A Protherm 850-3 model, Serial No.: KRK 7110, infrared radiation oven from Process
Dynamics Inc., USA was used. The adjustable temperatures of the seven heating zones
present were selected such that a surface temperature of the bottles of 130°C + 2°C was

ensured.
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f#10% 5-58& () -! 1sf #10965& () - ExmbC 10! S!'\ Y109%& ()- 105 105

1051 Y=10964] Blamtp708 (Y IR A T fERES T VormeC | Caloulated
thickness [sz] [em® ] weight
[mm] 2]
Neck 2.35 129.53 30.440 36.53
Shoulder 2.01 642.44 129.130 154.96
Body 1.30 2747.82 357.217 428.66
Base 2.14 547.11 117.082 140.50
Total 4066.90 633.87 760.65
5
Comparison Average wall Area Volume Calculated
Example thickness [cm?] [cm?] weight
[mm] [g]
Neck 2.75 129.53 35.588 42.71
Shoulder 2.30 642.44 147.681 177.22
Body 1.35 2747.82 369.696 443.64
Base 2.23 547.11 122.224 146.67
Total 4066.90 675.19 810.23
3. Description of the wall thickness measurement of the water bottles:
10

The wall thicknesses were ascertained using an ultrasonic wall thickness measuring
apparatus from Krautkrémer GmbH & Co, Hiirth, Germany of the CL3 DL type. This
apparatus operates by the impulse-echo principle. Measurement of the time covered by
the pulse in the material starts with the entry echo produced when a portion of the
15  ultrasonic pulse is reflected from the boundary face between advance section and the

surface of the material to be measured. Depending on the thickness of the material the
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5>  connecting face of 6.4 mm was used for a measuring range of 0.125 mm to 3.8 mm. The
wall thickness measurements were made at 46 measuring points (see Fig. 4) directly on

the bottle using an ultrasonic coupling means.

Table 2
10

Wall thickness of the measuring point

Measuring point Measuring region Wall thickness Wall thickness
[mm)] [mm]
Example Comparison
example

1 Neck 247 2.57
2 Neck 2.42 2.92
3 Shoulder 2.28 2.78
4 Shoulder 2.14 2.66
5 Shoulder 1.88 2.39
6 Shoulder 1.72 1.92
7 Body 1.53 1.63
8 Body 1.36 1.36
9 Body 1.22 1.14
10 Body 1.16 1.45
11 Body 1.14 1.08
12 Body 1.16 1.32
13 Body 1.19 1.17
14 Body 1.24 1.78
15 Body 1.3 1.86
16 Body 1.38 1.96
17 Body 1.45 1.76
18 Body 1.57 1.89
19 Base 1.72 1.78

LeA 35916



Y! 10%H&' () - 3# 10948 () - 10%4&" () - 10%4& () - 10%4&' () - 310%H& () - eFYNC V!
"10%HE () - " 109418 () - " 10%H& () - " 1094 () -"10%H&' () - " 10%4& () - Z@'NC

Y1 10%H& () -) 2wWM " " 1098 () - " 1094H& () - " 10%H& () - " 10%4& () - ' . 45>Z@NC

Y " 10%H& () - WONI3/OSDBYHE' () - " 10948 () - " 10948 () - " 10%4&' () - ?ﬁﬁ%é%%

Y1 10%H& () -) 2wM " " 10%H4&' () - " 10%H& () - " 10948 () -"10%4&' () - _dI't

Y1 10%H& () -) 2wM " " 10948 () - " 10%44& () - " 10%4& () - " 10%4&' () - Z@'NC

Y1 10%H& () -) 2wWM " " 10%H4&' () - " 10944& () - " 10944 () - " 10%4& () - "EYNC

Y 10948 () - )’>w|\/| " 104 () " 109 () "1 ' ()-"10%4& () - eFYNC

Y 10948 () &) 0 & () -"10%H& () -e; YNC

Y) 2s) " " 10%4& b - % 23VAMNGkness

Y)) ?s)" " 109H&' () | 10084 ()- 1 3<AHPYiKim? YNC
Y))?s)""10%& ()-"10%H& () 1" 10%4& () - -X]bCBﬁh{a s%NC
Y))?s)""1094H& ()-"10%4& () 1" 10%4& ()-" 109 121 2YNG,

Y)) ?s) " " 109H& () - "20%& () {109 Ra6q - " 10 FTTE 3 ?s)
"" 1098 () - TI0%& 6] -~ 1O 0 - -
@9 ! 10%& (- T 35 T0%r& &t !

*j bACLO# " FOy#HvE ()= rla%y#& B #1004/ : ) -

10%#8& () - 10#104#FROMA-<ACLO# *" f‘%@,&:ﬁk' ()4 * mo/@#w () -_10W#& 353

CL10%y#& () —& nOAIM }-8"10% V#Ba%sq ) - AC10# 2.45 2.39

#3(" " 100 #8() - <" AN #E' () -*"10Bgse (). *| L0%HEI5) - *" L0y #& ()2-4dDACIOR
#3*" 109y #& [) - #3("26 10%#& () -*"Basy#& ()| *" 10%#H8 ()-*" [0%#&5(Jg { _?ACL0#
#1 10%#& () - *" 109HE& () - #B("* " 1BYHF& () - [ IOy B&() -~ IDWYH&E ()5, ?ACLOx
#0" 10% #& () - ¥ T0RFE () - ¥ TOWFR, L) - #3( T TOWHE (7= 10W#&{ = -$-38 7AC
104 #*" 109 & () - 5gl0%H& [T~ Tgoqr& )= 10%%%(—)—# AL 100/»1+f35 f\-m

DI NO' <ACLO# 20 : .21

H#3( " * " 10Uy O 10U HE ) —* " 1%@%&' O-r" 100y A45() - #3(!' OQUZ_TPIDACLO#
##3% " 10Uy #8-O—#3% " 100448 () - *Baboy#&' () - *" 109388 () - *| L0W#&.X7) - bf kpgsw
_?AC10# 32 Body 1.29 1.43

#H " 10%WHE () -*" 10%y#&' () -#3("* "Bady#& ()| *"10%#8&' () - *"I0%#& (- M _?ACL0#
#1048 () - * " 1Ay #& () - 10%BIgdy() - #3(['* " L0%AS () -~ [0V #& gy _7ACID#
" 10%H#& () - * " 1Ry #HE () - 10%@%&1%) “TIOWER § fip 30 OY#E, ( <ACH#
#4#3("* " LOWHE () - Fl O #E [ A& ()= 1O gty —#3(]~-BACE

##3* " 10%#& () - #3(37 1097 a O BRI (10 ae )1 100y IOy 1 2ACI0#
#* " 10Uy #E&' ﬁ—**té?#&' =3 xr VAN L NAWELL 10%1#&1(2\ _2ACLO#
#H " 10%y #& HO— TG #& =" 100REY( ) - #3(I" " 104 2 () -*"[10% #8004 _2ACLD#
#H " 10 Wy #H& H~22 & r\-*"m%ﬁgdyn *" 10%y#& IB3#3( " * "[LOWH#&LOB- " # <ACL0#
##3( " " 1094148 () - 40100y #& () - * " BAyHE' () -|*" 10%/#&8()-#3("#&+05(1‘>.71‘3EAC10#
##3* " 100y #& () - #3@1* " 10WHE& () Shodldety#& () - *" LOVEE () - " T0%#§3§) - 7BCDERUd
tvUS10Q( " 10% & () 42 " #10%|& () Shodld® & ()| 10% &5()- TORFIOK#13 %

| @=10%#& () - t_2uBB10Q(" 107 Eishhgfied " TV & () -#9%“ T0% & (=#ef 0% &) - #Q
{7109 & () -[# Q[ TORR () - 7] VU O I0%-& O = S1pot-&()-Her i%—&—ﬁ——##S"y
Q109 & () FY RGO & (v I eX™ 1698 () #24510%&' O-—#o 2B & ()L #Q
"10% & () - #H#3"y* +O98-& < EQ#’J" "Qrt"lvgva A ﬁq"100/6&2-(86 #Q("10% &
") - #Q " 10%6-& S LRVLL Nec 225 2.64

* DvUBTO#3Q) " 1006 & () - ##3"y" Q[ " 10% & () - #Q[" 109% & () - #O " 10% & () - #O[ " 10% &
()-#"" (+0{_2vUS10#Q("10% & ()-#Q{"10% & ()-##3"y" " 10% & ()-#Q"10% & () - #

Q("10% & () -

#05: ;

>CH_?vUS10#Q " 1096 & () - #Q{" 1096 & () - #Q{"10% & () - ##3"y" (" 10% & () - #Q{ " 10%

) - #HVNQV

vUS10#Q " 10% & () - #Q("10% & () - #Q("10% & () - #Q( " 10% & () - ##3

"y Q" 10% & ()-# adi nst <vUS10#3"y" Q" 10% & () - #Q{"10% & () - #Q{"10% & () - #Q
{"10% & ()-##3"y"tw{ DvUS10#3Q[ " 10% & () - ##3"y" Q" 10% & () - #Q[" 10% & () - #Q
"1098 & ()-#Q{"10% & ()-#{_2vUs10#Q{"10% & () - #Q" 109 & () - ##3"y" Q" 10% & ()
“HQ["10% & ()-#Q["10% & ()-# 2vUS10#Q("10% & ()-#Q("10% & ()-#Q"10% & () - #

#3"y" Q" 10% & () - #Q("10% & ()-# ?2vUS10#Q( " 10% & () - #Q("10% & () - #Q[ " 10% & (
) - #Q[" 1098 & () - ##3"y" Q" 10% & () -# <vU510#3"y" Q" 10% & () - #Q[" 10% & () - #Q"

109 & ()-#Q{"109% & () - ##3"y""

DvUS10#3Q " 1096 & () - ##3"y" (" 109 & () - #Q{ " 109

& ()-#Q["10% & ()-#Q["10% & ()-#{_2vUs10#Q{"10% & () - #Q " 10% & () - ##3"y" "
1096 & ()-#Q("109% & ()-#Q("109% & ()-#" ?2vUS10#Q("10% & ()-#Q("109% & ()-#Q( "1
008 & ()-##3"y" Q" 10% & ()-#Q["10% & ()-#"* (+/ 49 _2vUS10#Q[ " 10% & () - #Q " 10%
& ()-#Q"10% & () - #Q{" 1098 & () - ##3"y" Q" 10% & () - #9: =AFKL" <vU510#3"y" " 10%
"& () - #Q["10% & () - #Q{"10% & () - #Q"10% & () - ##3"y" LOZ_deh” DvU510#3C{ " 10% &
V() -H##3" Y Q" 1096 & () - #Q{"10%6 & () - #Q{"10% & () - #Q"10% & () - #hqv{|{_?vU510
CHQ"10% & ()-#Q("10% & () - ##3"y" Q" 10% & () - #Q " 10% & ()-#Q "10% & ()-#_?vU
510#Q{ " 109 ReABSHDE" 1098 & () - #Q " 1098 & () - ##3"y" Q" 10% & () - #Q"10% & () - #_
2vUS10#Q " 10% & () - #Q("10% & () - #Q{ " 10% & () - #Q{ "10% & () - ##3"y" " 10% & ()

— A N N

A NAA

M A PNAAL AT

A PNAAL AT

I A PNAAL AT



; ~ r-= - nm79: =A
2(\vO6>KDIMXX"eOl sy7eT D+@5; Jw_>00Rxyz{| } r~r [ ! F##&y) B+ u34 :
qBDFI(<GJ I\/ZCRT)I\éFw abdh=i mAoqv<x| a} FE* " . dA}! 7U>_3Xzj 8Cow#7t OH t "9LhO6Ti mes New
RomanAri al Courier New'h Root Ent r yWor dDocunent X

<=>? @GABCDEFGHI JKLMNOPQRSTUWKYZ[ \ ] ~_" abcdef ghi j kl mopqr st uvwxyz ~

29

Claims

l. A container containing plastics material, wherein at its thickest point the regular

container wall is at most three times as thick as at its thinnest point.

2. The container according to claim 1, wherein at its thickest point the regular

container wall is at most 2.6 times as thick as at its thinnest point.

3. The container according to claim 1, wherein at its thickest point the regular

10 container wall is at most 2.2 times as thick as at its thinnest point.

4. The container according to any of claims 1 to 3, wherein the container is a
bottle.

15 5. The container according to claim 4, wherein the container is a water bottle.
6. The container according to any of claims 1 to 5, wherein the plastics material is
polycarbonate.

20 7. A process for producing the container according to any of claims 1 to 6 by

extrusion blow moulding or by injection stretch blow moulding.
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