; #$9&e3eE>>?1 AJAXEGETEy WD 03/ 080317 Pl astic containers with honmogeneous
wal I' thi ckness PCT/ EP0O3/ 02900 The present invention relates to plastic
containers with a honogeneous wall thickness. The present invention also
relates to th@,_d)?ggwgt]yon of these containers. 5 Contai ner.sPC’f‘F/ﬁ?’OE/BZQOO
plastics material, 1n particular of polycarbonate, are basically kKnown.
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 i ng of the polyner

(pol ycar bonat e? and the 10 additives are also called plastics material. The
addi ti ves ar ePlasg congaipprsavith hempgeneausswalh thielness ng aj ds, etc. In addition,
the plastic containers can al so conprise further conponents, such as seals
made of rubber or grips nade of nmetal or other materials. Therefore, it is
more correct The ppsak inkntigortadsie pastonomaingmgvith abomegene@tsewal htticknean of
"plastic containers" .In additiogn t he pl asti materi.al , the containers
can, for exanﬁ‘ee}?reﬁt g\gﬁ%},olnsaésotr lgtegi?()otﬁ"gHgﬁf’?tb%eogﬁl&eéﬁﬁ%ﬁ@ﬂ?@ and/ or ot her
conponentss Hereinafter "plastic containers” nean "containers containing

plastics material". Plastic¢c containers have nunerous advantageous .
properties, sheMigersymate of psHer aresiialgorrHBdMant ealycypenes t greshasigrlbat

resistance togRRM. rﬂ@@@é@&inérgfaké'ﬁfb%&ldé‘@& &a@ﬁw_f?o% lcbﬁlgosiﬁoﬁqsw%lsb c%ged ow

wei ght and easy, inexpensive producibility. Plastic contalners can
produced, forcaxzoupds Wickxontagi opolyhew inopdridiubyg plydarjoeatei anl senventidnabl ow
moul di ng. 25 | p.extruysiaon bl ow. noul di ng.the astics terial is us |y
Tol tedusi ng RifEsT dReRr @b SRSt RAEFobes ReBerontd) Hikdhe
standi ng pari sditives hée pias icalsdl pIeARE ahdtatian aNigSadiidtiveware] Foif &0 &) &stbilgersThe
parison is then surrounded bﬁba bl .ow noul d whi ch squashes the parison

t oget her at tPlr@C‘_Fsé'\Wéra‘%oe.tc-T aﬁ)@iF‘P%p‘il?ei lélaft“ﬁe?f’"it%'i‘qr%t"% e\}\ﬁot RPAPHYe (UGN d so
the parison obfdidhentsNGicAGS LAY mBaRF Rehbe bt BlipLma®Obt Altal bFBiHeh faf@Uld 18
30 opened and the container (blow noulding) can be renoved. LeA 35 916

1 WO 03/ 08031 ThepefpreEROS MOLO@rept tespealisit Gepnidinans eantdiving glasécsanateriad’s thdn of or

exanple, in Bjnk w (Fo gt v P : o raun

Kunst st of | HoribSRONGRES" Jjpadiign 1 KESRIRRLE LECHERRES by T Rappte.

Cel | ul osetst ecompicise theHefoatenti@red @gmpbiineshandXdr ethracdl@mento algasinafte 4 Pldstic
255). Injection stretch bl ow noul di n&ii s .a_conbj nalt;,i on of injection

moul di ng and BINAISED UNEAT GONaeTs cPRRINNGPIRYIFLRKIBT ow noul di ng proceeds in

t hree stages:

Plastic containers have numerous advantageous propetrties, 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

A
I

30  opened and the container (blow moulding) can be removed.
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1. Injection noulding the parison in the plastic tenperature range of the
plastics material 15 2. Inflating the parison in the thernoplastic range of
the plastics material (the core of the injection nmould is simultaneously
the bl owi ng n@edgehdosdy Stripping the bl ow noul di ng and opgkgﬂ@bbyoggmling
the bl ow ng mandrel wth au 20 Injection stretch blow noulding is
di scl osed, for exanple, in Anders, S., Kam nski, A., Kappenstein, R
"Pol ycar bonat e" in Becker,/Braun, Kunststgff Handbuch, Vol. 3/1,
Pol ycar bonat e, Pol yacetal e, Pol yester, Cellul oseester, Carl Hanser Verl ag
Muni ch, Vienna | 996, pages 213 to 216. 25 The plastic containers known from
the prior art have the drawback that they do not neet certain requirenents
whi ch are i npEgthain folsw PraGldimalis Usiscikd! 8r cBmdleneins BrilR&HedRE e F. gy eat
mechani cal stress in the known plastic containers can |ead to bursting 30
t hereof . Thi s'Fehisathenare’, in dpecksianfyaen, Kpngstelbitaadbuch, Mall 8d, wialyeartonatied
falls onto thgf / / o
areat hei ght . 3 6r el PERetR, Ehlyipscliteb Rl ik Verkl Mt MR o0 PR
contai ner 5 s bW®itn@ssyansported. O course the nmechanical strength of the
containers could be increased by using a great 5 deal nore plastics
mat eri al per container so the wall is nmuch thicker. However, this has the
drawback t hat|gfdeBofBteich Blo®ORSUERE BN kHRHRASES o RdeditnSmbilifly Md BlkAuses
hi gh costs. The object of the present invention is therefore to provide
pl astic cont abaediighavi ng hi gh 10 nechanical strengths with the | owest
possi bl e expenditure on material. It has accordingly been found that the
cause of the aforenmentioned nechanical failure is an irregul ar container
wal |t hi ckheshjecfibn Jtinsch bloegoddding procedds ér thweel stagehi cknesses whi ch are known
fromthe prior art, results during production thereof as the polymer nelt
produces irregular wall thicknesses during processing by extrusion bl ow
moul di ng or by i nj Bgdction nfuldhE thedadormiihgi pigitic TifpeRiRChn&f of e fMsisent
invention is achieved by a container containing plastics 20 materi al,
wherein at it®ateHplckest point the regular container wall is at |east three
times as thick as at its thinnest point. At its thickest point the regular
container wall is preferably at nost 2.6 tines as thick as

15 2. Inflating the parison in the thermoplastic range of the plastics material (the core

of 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 i‘t'é thinnest point. 25 At its thickest point the regular container wall
-is particularly preferably at nost 2.2 times as thick as at its thinnest
point. The container is preferably a bottle. 30 The container is

particul arly weheoay a water bottle. LeA 35 916 , WO OgAP8883/62000
PCT/ EPO3/ 02900 4 The container preferably contains the plastics materi al

pol ycarbonate. The object of the present invention is also achieved by a
nmet hod for producing the 5 container acconding to the invention by

i njection blow nmoulding or' by injection stretch bl ow noul di ng.

Rot at i onal | mretrical caontainers ar referred. Containers with only one
aperture arg %/‘Bfae‘%"?aé ?lgﬁb?%eeéalwa f@&hﬁ‘ﬁﬁ?@m&\%ﬁ of alogryjeavhieh the sAntainet
contai ner wal s pafng@ahsgoh@d.poi nts at which 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 thgeregl @t (GRRERLD %en‘é@ét}tﬁ% E'(gﬂaihgl'? 5&(19 e hpc?eas(gdﬁgylé )[%%{1 %F ig?e‘ﬁbgleln

over. 15 The contai ners accordi ng invention have,
produced f¥ omleal poke/plastive natezialpdritoariricasnthe veadll io giuch kthigkeo.ddswéves .this has

Therefore, the uniaxial, K stretching test with which these rheg| ogical, .
properties caﬁe BQa‘ﬁ‘EﬁEJP%&L? é“afetS'aE8‘)‘5@%‘8??'13é‘Hr?‘i‘é‘?se‘?’}‘?afﬁtSe’F{er ?8"’1‘1%Bseﬁrh‘%l3d al
stretching tegtsof polyner nelts and its inplenentation are known to the

person skilled in the art. The uniaxial stretching test can be carried out
w th apparatuses of the Miunstedt type. These are described in H Minstedt,

J. Rheol., V : : i in
current text %eo@ecst ﬁ?ﬂ’%}éé?%* ‘@e.nﬁ\g/\'? 'Sf&l;%rgfﬁ’ﬁ%ﬁ(’ p@ﬁ‘@%‘f%‘ggytf“ c@é@&g&%{lﬁ%,
1994, in HartmecHaarcapaigegth? 88htile 1282st posbiblaed®nditurPhainatévibl. G ei (31e, H -M

Laun: Praktische Rheol ogi e der Kunststoffe and El astonere, VDI - Verl ag,
1995, in particular pages 349 to 357. The nethods for determ ning the shear

viscosity as R hhylaebidaiplPbedn foBndBihe: théoMRe bOtht A réifémdReSHbtHaaRktal Millikegs art .

30 LeA 35 916 . WD 03/0803!7 .
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/ EP03/ 02900 Determ nation of the shear viscosity as a function of tine
.is preferably carried out in a rotary rheometer at |ow shear speeds.

Det erm nati on of the shear viscosity can be carried out in the rotary
rheonmeter als f illating deformati on and can be conyv i a

ti rre-dependen?lo\,/\?igg%@??y by neans of common nethods. The 5 @ﬁ@??ﬂ/@%%& and
node of use of rotary rheoneters are described in current text books. For
exanple in M Pahl, W deif3le, HM Laug: Prakti sche Rheol ogi e der
Kunst st of fe and El astonere, VDI-Verlag, |1995. The stretching viscosity as a
function of time is preferably determ ned by neans of a 10 Minstedt-type
stretching rheoneter. The uniaxial stretching test may al so be carried out
with a range ; i rcially

avai |l abl e Nbinglisen%&%eéﬁeﬁg%}?%%?ﬁﬁﬁlgg ?ﬁe@ﬁ%b&%f@l}{cgﬁagﬁgﬁbed in J.

Mei ssner, Rheologica Acta 8, Vol. 78 (1969) and in J. S,. Schul ze et al.,

Rheol . A . | 457 to 466, 15 The Hencky el | i
 mon di rensi oieaP %Sl o erSERE R of fi “on 2T 7 LSS RBTGRE s

mul tiplied bycomegtwndscording tsthedniventiss 88 iifjyction M & nidallind @ BininfecRas stdtch
mul tiplied by secon'ﬁ(?_. 20 The quotient S serves as a neasure of the
rel evant incr¥8¥é"§Wdipge stretching viscosity nE. The quotient Sis
non-di mensional. S is the quotient fromthe quotient fromthe stretching
viscosity nE and three-fold shear viscosity 3n. S depends on the neasuring
t enper at ur e TRotptienabs sy kynegtiiash genthinersraase erefer(adniContainedi wittledlybynes epotuds )
and the Hencky. ﬂ%} tion s and the tine. 25 The followi ng fornula applies:
S =rilE (t, s ) divided by 3~(t) LeA 35 916 ,. WD 03/080317 6
PCT/ EPO3/18R2900 The total stretching E (unit: non-dinensional) is linked to
t he sanpl e st rtil ng |en th.aho_ é nit: met eEs) and the current sanple | ength
L (unit: metetSy" aérf(ﬂ’“ia I &Yadnig 4358 ric magas gg centpiger wall pt al \P‘i'ed@‘ﬂ“ﬁyat_s"é}#@hds)
and the tinme ickbidrithinAGGRINES dre Vi inRenBomlIFheViadd. S0dAhlch AT thitkdipifed by
Lo) = s nultiplied by t. A plastics material, in particular pol ycarpb(_)nate,
is preferred ¢a hetsicemin Big. 4 in depegian of ghedfotthmock. Under idgali eonBines pyrdeatior
than 1.1 at | t1l.on. I thon rate range s of
betneen 0 1 asibogy HESEAR bRk S felleRitoRR, 6 PBT IR A6
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. Gleiille, 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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|0 ¢P0ngation s of 2.5 and an elongation rate range s of between 0.1 and
-0.01, wherein Sis defined as S = nE divided by 3n. A plastics material, in
particul ar polycarbonate, is particularly preferred in which, at a
tenperature ofy2@H6goshe ratio S is greater than 1.3 at a HeRgkpoehoa@ati on
s of 2.0 and 15 an elongation rate range E of between 0.1 and g.gf , and is
greater than 1.3 at a Hencky elongation 8 of 2.5 and an el ongation rate

range s of between 0.1 and 0.0l . The present invention relates to a
contai ner containing plastics material. This neans a contai ner containing
the plastics terial, exanple as wal|l material. It _does not 20 nean a

|, fo !
cont ai ner nadeCBFMBHRY ‘éftté? <1 YIPEASER S Adpnstipa rE tigids prsferbly spyicd GHt i s

the plastics er@rhédmds il lowekhead RFccRS EBEREMIhRYANLS B} SHedO vIsBdBy ESnt B @
met hod for producing this container by extrusion bl ow nmoul ding of by the
i nj ection streEdd BHow tefulretrryg rhepmetps abtor with eicHlting gleframetiomlasd gan be
particul ar pol 231 €S, . WL | f: j t i et chi ng
properties t hée%gglﬁés%iggrﬂé k?lﬁ"ﬁ%rd%bne%? ﬁ’éa\é]?{oggggwpgﬁ%gséeﬁ?‘%@g‘ggﬁbﬁ%@%r?{];éus
par anet er &5 of cankteugpioa shd e derif @sé af iary nhepatetar< are alesqpibky dracreanatexs bodiar

Choi Ce-of |t hel ST ABAIBAL Ll WoRBHYraratdrurHEKEER RIFolBodRo  AregHias. an
effect on theydheeliogicalpiarndg ©9b§. WO 03/080317 7 PCT/ EP03/ 02900

stretching properties. The person skilled in the art can al so use suitable
additives to obtain the desired rheol ogical stretching properties according

to the inventi : f } i ri@al, in
particul ar po @%g;%%ﬁrﬁﬁ%@g?%?taﬂg?&féﬁ aIt oﬁsﬂeﬂg%i}g%g%?eg%rﬂﬁéédf%emg%%t %f?Aner S
accordi ngl@ o Miestedivepi steetchig thedrhaen Thelvsiatialgeetehingney aray iatss.be Theied mann

d advant ' | | di d/ i njecti
S retch bl ow Wb IAG: SarthE HEURRE: do Shatatlr Wi, AE SRty b ehtion <

not linmted tMekomapedtetchaipt dbsth&er. Ihasih idesribBd & J. leiddet, RhOBIogRa tA1Ra

pl astics material has the aforenentioned rheol ogi cal properties. These are
only preferred ¥al 7HEWPQ) prshinth S, Sshelas pleals Rt"é"‘béc’t?r\’)@lué‘gﬁz()&ﬁ Bigep a7 shd
known process (extrusion blow noulding or injection stretch bl ow

moul ding). In géeneral it is only inportant for said honogeneity of the wall
t hi cknessii o be achieved. This can al so occur using other nmethods and ot her

pl astics materjal, (for exanple.injection.muldin or pressing). The

Pont ai nor s achl et ERE mirat AramRa e e ik Jhe SeebiRar stady wdde

hi gh mechani cae kit BRE4 Miip e @b ERSBAL ML RAchr A4RBSitY ¥ 0 Hkags LRS PaBLeri al
per container. 20 The contal ners according to the invention have numerous

further advantaliwdied Fheseondse resi stant to mechani cal stresses, i.e.
resistant to breaking, and al so have an advant ageous

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 31. 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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range”of further mechanical properties. They have good optical properties,
Jdn particular a high degree of transparency. They have a high heat

di stortion tenperature Owing to the high heat distortion tenperature the
contai ners ac e the invention can be 25 cleaned wit or
sterilised mn?ﬁgﬁ%t stean1 They have high resistance to théﬂggnveﬁﬁ%%%ﬁl
detergents which, for exanple, are used to clean reusable water bottles, a
field of application of the containers acgording to the invention. They can
be produced easily and inexpensively by kfiown processes. The good

processi ng propertles of. the plastics material, in particular

pol ycar bonat el hegiogal éﬂ?)ﬁ?if‘&@éb‘ﬂél“?“ﬁﬁﬁ?‘fswléds Hired to Theesamplesiarting dength Ly WO

03/ 080317 8 Pk ERO3 9280 Bl Bhd QncAORS peaWI hidtetty Gnd 8L HORRBLRTR: bPEY

have a | ong service For possi se this nea many use
cycl es. Cont akrenis li divied by seaouds) wnd thettinee tin@is sedonids)\bent i on can be used for
packagi ng, storing 5 or transporting |iquids, solids or gases. Containers
for packaging, storing or transporting liquids (liquid containers) are

preferred,5 contanted $odafithnpaCHABVided bpt.or- Bdn@fipliddaysporting water (water
bottles) are particularly preferred. Containers in accordance with the
invention are preferably blow mouldings with a 10 volume of 0.1 1 to 50 I,

preferably 0.2 ];Jl tiBs ﬁ%telrlgl Bgl‘gxggﬁjﬁicaﬁ)gon&te is et red-f \khl@ﬁ'%t%g[g Behpg

particularly pre erre wat er’ es are no Preul ar
preferred. 15ofT B@O°€onlnanate>r S iprgéaeerathhy lhlame adferekptefongatighte ff 2.prafdesabl y
0.1 g to 3,000 nore preferably % 000 g .and particularly

I

preferably of el@W“@“tr@egWegg Oﬁ'i’é“‘(ﬁél’ ltﬁ‘?chHésaé S greater dhasioht af ﬁé‘?eéldé)re
preferabl yy 0. §oRFibA cF B al{EDcfneeI@ﬂ fl@ﬁ fdd Vang e & OMdiQedh MandB.0FPoRhALMSE S 1N

t he sense of the invention pref era l'y have | engt h of preferab1y 5 mMto
2,000 nm par@Kbﬁh%ﬁ&WSpneﬂeﬂ&dby3h00 mmto 1,000 nm The containers

preferably have a maxi mum circunference of preferably 10 nrmto 250 25 mm
nore preferably of 50 nmto 150 mm and nost particularly preferably of 70

to 90 mMm Conhalaseics material)én parmiseiaopolldrebinatee it padticurrBf gefebky ihanehaat a
bottl eneck of a length of preferably 1 mmto 500 nm nore preferabl of 10
mmto 250 nm tewﬁfaf% PEEIQ Cathe satisy %r%asr%rerdharsw #hs Henckyelongatigie ploaP and

particul agﬂz OQ{ abfeABh ¥at9frané9 & B BOwEIR 0. 1644 881 948 is greatematq 33 %g‘?ﬁezlcl%

PCT/ EPO3/
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.

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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The wal |l thickness of the bottleneck of the containers preferably varies
between 0.5 mmand 10 mm particularly preferably of 1 nmto 10 nm and nost
particularly preferably of 1 nmto 3 mm 5 The dianmeter of the bottleneck
preferably vapi en 5 mMmand 200 mm 10 nmto 100 mm i arly
preferred andwg§3r4r@nﬁ{3\ow?5 nm nost particularly preferred. T'ﬂéeﬁggta%/ﬁ%ﬁggse
of the containers according to the invention has a dianeter of preferably
10 10 mMmto 250 mm nore preferably 50 to 150 mm and nost particularly
preferably 70 to 90 nm Containers in the'sense of the present invention

can have any geonetric sha for exanple they can be round, oval or
pol ygonal wi tsﬂr,etqhmg %rﬁﬁ?fﬁf’g?n@ Reésofzs%n})eée@.thﬁé‘ﬂn‘ﬁ‘f‘ 0 Birafuitahly additiygb il

shapes are prgfigihfigddesifierndsnyom @bchitg prpRithk A&I3diRaD REiRasGHh, on any

surface structure. The surface structures are preferably snooth or ribbed.
The contai ners according to the invention can also have a plurality of

different sur {“l%cgd\'%.[?%gg [ Ehees%fo%rgﬁtigr{edb?%ggs %aa{%ri'éf‘,] i ?‘)5 1ulr}ldr %gl Eahrgoreger iiP hery
of the containers. y can have any spaci ng of 4’ pl GFaf ity POy Epatings
whi ch ar e di fther éntllédwo praiveti@nof hbe .coltamesundcaaing tté uhé Unemtioh Wwile their

cont ai ners accgrdi ne%utéo the.inventjon can_ be roughened or integrate

n
structures, sYIYBBRECOUS HARREHESs TheosRuvhand, adyantageqts DERGESSEs * (EXITsiNe Blow

trademarks, spngRiAtid’08/or HjQHYE Sfretsh HBWahdRdinpPPlafbedbedita¢. act eri stics and/ or
i nformation on vol une. 25 The containers according to the invention can

have any nunber of handl es which can be |ocated on the sides, at the top or
at the botto : ] i r. i . t he
cont our of t@fg%ﬁ%%ﬁﬁglrre%%qﬁfe?%gﬂgl%e@&é%mn%ggbj%g'}t%g%r go?grgﬁﬁ-%(@%ﬁﬂﬁ_h@eﬁgﬁldl es
can have Hhy mowbioluthe flastice xamplakbhavht aforcnmmtioned thedlygiomgiropetties. Maewdlaes 30
preferably have a | ength of O. m to 180 referab 20 to 120 mMm
Cen 55 015 Y GupEBGLEs b Bl POIPTSUED 1 DaqurLioh o GTEHE HRbR L

mat eri al  accop@tdiGest@xtideon BIYEMduRiing BeinfeiidRétAedhSola% GRIIIAG). TiPgdnBAl it is
invention can also contain small amounts of other substances, for exanple

seal s made of oHylyppertast fassaid| hesoggipity of the Wl thigknessitebe actdevedeTlkis paradlprer s
according to ' [ : [ HS] -
Toul dingor by ey g PP Bt MEpELAL K GrARMEF HoDh e il Being
f or produti ngotpressogit ai ners according to the invention, the 10 plastics
materials according to the invention are processed on extruders with a
snoot h or grooved, preferably a snooth, feed zone. The drive power of the

extruder is stheeb@bineR AL6@IHEARC theWinkEntioREhA6 AW adian@icefhat By 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 particular
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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way of exanple it is nentioned that, with a screw dianeter of 60 mm the
~drive power 15 of the extruder is approximately 30 to 40 k W and with a
screw di ameter of 90 nmm approximtely 60 to 70 kW The uni versal three
zone screws c § | in the processing of industrial t i are
sui table. 20 $@y§?gﬁﬁﬂz contai ners having a volune of 1 | gﬂggggggﬁégﬁiter
of 50 to 60 mMmis preferred. To produce containers having a volune of 20

a screw dianmeter of 70 to 100 mmis preferred. The length of the screws is
preferably 20 to 25 tinmes the dianeter of Sthe screw. 25 In the case of bl ow
moul di ng the tenperature of the blow mould is preferably adjusted to 50 to
90C t 0 obt ai nmalcEflaages iSlgvluia ups gt Hgeaforeihesohavai s longsgivieeckife. Tor possible

uni form and efhegld %e i Refahaasedi4sL ment of the bl ow mould the base 30
region and the external region can be adjusted in tenperature separately.
LeA 35 916 WO 03/ 08031 7 PCT/ EP03/ 02900 The blow nould is preferably
closed with canpressive force.of 1,000 to 1 500 N per, centinetre of

pi nch- of f We?%mﬁéerlﬁ%rtsﬁl? e aé'cepfvétgtﬂi’ec%re??&f glrvle%[foni c@an be é'is%drg)BI%Ck&g'i“ oS B t%r e
processi ng soortth@sporn@liquitiakolidé odbadeheCaiificrs for hackiagingOdtorin o tra@shding
streaks or b*@ﬁ}gs ?nd IS not hydrolytically disint%grated Juring .
processi ng. idedligvd] cAyriaes} e oReEiedatqoaRaingrs i TRy Paskagied. e sRHNG Pess
than 0.01 % i , pvA I £ is preferred. Lower
tenperaturesb%%ﬁﬁ%?h%xgﬁgg&%ﬂggg%ﬁg%?F%&&P%g?pénﬁggf hi gher tenperatures
there is the risk of plastics 10 material granul es sticking together and

then no | onger. _hei ng .capabl.e of i .processed, air driers are.
preferred. Théo%[?"é lgrlrn HCRERRCC Vé’ﬂﬁetﬁgtl PRIt & %rlﬁg%%b%ib Lol ﬂoé’éqﬁp%sswnh a

mat er i al sihasedua opollylctardodn piegeratdy 8301 toF03004h vblunddefaansaj mer snd 20 |
according to the invention ¢can be used for packaging, storing or
transporting WPW%P%E?M%QNPﬁéwﬁﬁ'gases. The enbodi nent which, for exanple,
is used for packaging, storing or transporting liquids, is preferred. The
enbodi ment as_a water bottle which, for exanple, can be used for packaging,
storing or traaxbdetliangraternheitlesiase mostparticiletly arefgrredr ef erred. Pol ycar bonat es
in the sense of the present invention are preferably thernoplastically
processabl e aromati ¢ pol ycar bonates. Both honopol ycar bonat es and

copol ycar onaTlks caasindre pufedblydavean teimptyl aeiglit pf priefeiabdyd 0{1og v 3J000Rah@se ar e

t he honopol ycar honat e _bas n bi sphenol A 't h pol ycar bonat e based on
1,1 bis-(4- hyBFF%%g’Eh gﬁ’@m 5@9@,%894 P*FFH%‘HWI efﬁﬁer%ﬁwﬁ@ &R0 ige
copol ycar bonat es based on the two nononmers bi sphenol A and

|, I -Dbis-(4hydroxyphenyl)-3,3,5-trinethylcycl ohexane. 30 LeA 35 916 WO
03/ 08031 7 12 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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PCT/EP03/02900 The pol ycarbonates according to the invention also include
‘pol ycarbonates in which up to 80 nol % in particular from20 nol %to 50
nol % of the carbonate groups are replaced by aromatic dicarboxylic acid
ester groups.wkphysgiienates of this type which include botpc-pgpdsHesidues
of carbon di oxide and acid residues of aromatic dicarboxylic 5 acids

i ncorporated in the nolecule chain, are also called aromati c pol yester
carbonat es. The pol ycarbonates can be produced in a known nanner from

di phenol s, carbon di oxi de derivatives, optionally chain term nators and
optionally branching agents. A portion of the carbon dioxide derivatives is
repl aced by aromatic diocarboxylic acids or 10 derivatives of dicarboxylic
acids to prodygewhinehiAQkKSTHRS bR HRONAT BS conthihsrs PFAGEEY9ad&REWAD.§ At he
carbonate structural units to be replaced in the aromatic pol ycarbonates by
aromati ¢ di cattsioddyinpg padicalady peaferslely of tl unm|to dRimm andatosl pastigfarfyhereferably
producti on of p@#ﬁg@gf&ﬁ@tes are known. Reference is nmade by way of 15
exanpl e to: "Cheni stry and Physics of Pol ycarbonates", Polyner
Revi ews, Vblune 9, Interscience Publishers, New York, London, Sydney 1964,

20 2. D.C. Preyvorsek ona a Kest Cor por at esearch nter,
Alied Cheni chie ¢ ¢Hamsist 8?1-18#[)3%8‘?%?&[}%%9”’ Y& E%?VS 5 Broae 2(%5?2 H@ i
Pol yester Car b@m@\hﬁ‘ére ?@dﬂ@bl&(ﬂﬁ feferted ad@Ub fih tOF5 rlara{ mawpaﬁeu@ﬂyerefaeddyner

Chem stry Edition, 19 7 90 (I980) 25 3. D. Freitag, U Gigo, P.R
Miller, N Nouvertne BAYER AG, "Pol ycarbonates” in Encycl opedi a of

Pol ymer Sci en i r 00 : N : :
648 718 LeA DB g‘?}ge 5'5]%\8?8%/683%3?‘3}/@41‘: 0%%%,@%%%?8&55%“3&?%3@?329%%??01>
Kircher ah@ P10 Run M2 30enm, RPokey/prafcabiiad@inm to BéokarahBmenshpardeistysprefeiably
Handbuch, Vol Pol ycar bonat e, Pol yacetal e, Pol yester, Cellul oseester,
Carl Hanser V&P %JWﬂhICh Vi enna 1992, pages 1 17-299. 5 The
pol ycar bonat es, including the polyester carbonat es, preferably have nean
nol ecul ar wei ghts. Mv of | 2,000 to |20,000 g/pol deternlned by neasurj ng
the relative yPaewsrsip ke ssue ‘i’fnthﬁe%rﬁ%‘?meH‘é‘e%tlﬂ”o‘ﬁ"d'éavﬁta“éi EOekist PAPRoR of
0.5 g polycar Q)@{‘@Jl@tﬁé?rcarlgg rcmndn@\‘;ahlﬂr pOIGgsHal Q'ithdf%} exdn%l@%ototl@. §8bsORBu, ol
are preferred, 000"to 60,000 g/ nol "are particularly preferred. 10
Di phenolsliurDaﬁhedh@mggu@dhmﬁmg@poﬁvmgwbonates are, for exanpl e,
hydr oqui none, resorcinol, dihydroxydi phenyl, bis-(hydroxyphenyl)-al kanes,
bi s- (hydr oxyphenyl ) cycl oal kanes, bi s-(hydroxyphenyl) -sul phi des,
bi s- (hydr oxyplragydesigftdtethe donslideydicaxphieRyd onk@tyongsace structure. The surface
bi s- (hydroxyphenyl)-sul hones, bi s- (hydroxyﬁ?enyl) 15 sukphoxrdes
(a.oc'-bis- (hyfar%%ﬁ)ﬁenrgmﬁm& ¥ BRI Y IrtharG ethesconiainers APTdiRg FpBigraention
al kyl ated on tiealReh@US pRItNAF QERAGH: 8GHRR stilSuRYCRBNDr bEART @M 8H around
di phenol s are 4, 4" -di hydr oxydi phenyl ,
2 2- bi s- (30 hy theoeyiphenyydf)the coyreinsis pFlagyagaa have any spacing or a plurality of spacings

, | -bis-(4-hydr I ne,
20 2, 41 5. (4 T B aeesht RORDHe EhAD The Suficp sfuq el ¥ MR LR L RLBRE 0
di i sopropyl beltrzthlaenveﬁuan barsbe(raughehhyd)r idtelpattdostry piosaydy)nbolso paaments, coats of
bis-(3,5-dineth I-4h ane,
2, 2-bi s- (3, 5- i tlﬂ§ %Aelﬁlpr&ﬁ,aﬁlcgnatures producer's details, material
bi s- (3, 5di net hmira&em.dg m&hmyﬁqhnmrmmﬁe
2, 4-bi s- (3, 5-di met hyl - 4- hydr oxyphenyl ) - 2net hyl but ane,
| 1- bi s- (255- di met hyl - 4- hydr oxyphenyl ) - mf p- di i sopropy! - benzene, 2,2 25 and
|, 1-bis-(4- hyq{hg%%ﬁprg?r@%l E cﬁdlﬁg?%{hg'lmhmft{ ﬁ%%a?@%@ﬂﬁnbe?@f hdr@tes 3Hidh can be

preferred di phenol's are roxy

|, 1-bis-(4- hydkmatejdpllmethglls)ieqolaemylte;eommlm bcz‘gom Hihs -hadésyambdklyepdreting loptspreapane,
2,2-bis(3,5 drneth 4hy

T b o (o ny SR EHARGRE EURY aRA" Fre pandies pap b fldat & Fxggy The

03/ 080317 14 myM1e§<ymhamw AmyTepntbiid, Fet ByEnge Iooiﬂex(anﬂ. ordpolsggrah Ppheb Batziddze

d PCT/EP03/02900 d h | )
an 30 preferably have a?engti or}‘y lr 1(1)1)r(nyt% 1%8 ¥nm pre era?)ly 20 mm to 120 mm.
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‘These and ot her suitable diphenols and their production are disclosed, for
.example. in 5 US-A 3 028 635, 2 999 835, 3 148 172, 2 991 273, 3 271 367, 4
982 014 and 2 999 846, in DE-A 1 570 703, 2 063 050, 2 036 052, 2 21 1 956
and 3 832 39 ' 1 561 518, in the nonograph "H. Schqg#f hSLTY
and Physics o c%@?gggﬁgonates, I ntersci ence Publishers, New Jﬁﬁg%gg%i}and
in JP-A 62039/1986. 62040/ 1986 and 105550/1986. 10 In the case of the
honopol ycar bonat es, only one di phenol is erd, in the case of the

copol ycarbonates a plurality of diphenols are used, wherein of course the
di phenol s used (al so call ed bi sphenol s) can be contam nated with the
inpurities originating fromtheir own synthesis, |like all other chem cals
and auxi | i aryjsagRition @4REHIabiRs ety RERBSHS o e iAdnlON R ddntdiRerI&SbiAR € to
work with raw material s ich are as clean as possible. Suitable chain

t erm nat ors Wi tbé invgntidrecansaded ¢omtaimemplt esiaents ohodtr pibktpsees bion axaegplarseals
nonophenol s %%%kﬂﬁﬂp %§%0é%hkgr%%id§.mgﬂ uPHabIe nonophenol s are, for
exanpl e, phenal; aIEy pﬁeno s "SUERT BLCLasTs, ptert. butyl phenol,

p- n-octyl ghenol , p-iso-octyl phenol, p-n-nonyl phenol and p-isononyl phenol,
hal ogen phenol s such as p-chl orophenol,  2,4-dichl orophenol, pbronophenol
and 2, 4, 6- t ri bRORYPHBFHS ACSHANR i the Byentioarase Preforably nrodiised binsxBEsiPh I i ¢
acids are, fogoBM By iBEAZRIsteRR bfhw AbkMIngbenzoi ¢ aci ds and hal ogen
benzoic acids. Preferréd'chain termnators are the phenols of fornula (1)
30 R6-Ph=0CH (1) LeA 35 916 WD 03/080317 PCT/ EP03/ 02900 15 wherein R6
represents H Qr C r - adical .. tity
of chain ter mH]n%l oe?errfe(a) egﬁj%ggﬁeeélv?% pg&ie}?g%e{[g? f/&&ﬁg&%ré%@%}élﬁgltq %6 “%‘%ﬁmﬂfﬁqﬁgs ed
5 on nol bfF t plesticesyeaialyalcyrduged tbe plvenidrsare pheeeshdion ekeudarnaithrassnoaith be
added before, during or _after q%ﬁ%gaﬁtion. The pol ycar bonates can be
branched. Sui ?28P® r%ﬁﬁ%@i§a§88 CH¥hfY 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 three or nore than

t hree phenol i Ehiiyr payes.of Sid exipder isalaetd Hyacsguianes witle thefssrevediamgtes By

phl or ogl uci n, i l.- -t - (4 Y, ept ene-

4, 6- di met hyl - &V,ﬁ%,@égf%ﬁ'ﬁ@?ﬁ-'%ﬁféﬁ%%%ﬁ’éaﬁy Vﬁt%g%rtggndg%}ﬁ%’ds‘?fs@l@h R drive power

tri- (4-hyts oxyptherexirhddran apprexiniatey Botto i40 (W hydr okt phers fiaeteleand 90 mm,

tri-(4-hydrox henyl ) - phenyl net hane,
2,2-bis-[4,4-%%89?Héﬁ%ﬁ&£§gﬁﬂgﬁyl)-cyclohexyl]-propane,

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

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

2- (4- hydr oxy phBayniversal 2thacedjzegeir SPh APy NLiphah plindhe  processing of  industrial
hexa-(4(4-hydﬂgﬁxgﬂﬁﬁwéak§gﬁmﬁ@yl)phenyl)-orthoterephthalic acid ester,
tetra- (4-hydroxy 20 phenyl) - net hane,

t et r a- (4-2@- hydr oxy- phenyl -i sopropyl ) - phenoxy) - nret hane and 1, 4

bi s(4" 4"~ di ygr ot T RS Nl I ReRE e, 90 2udi i MSPY B TART S
3, 3- bi s- ( 3- nepleydrred:- My @rodsyPpbitaihrs Bavia Yoldmdion gl @iserd@ldiandderldfeoguandi ty
of branchi ng agent tg*optionallg ?e used is preferahly 0.05 nmol %to 2.5
mol % based 8 Kopretsfred bliselengthof fheyssevsds prdsiably 20th o dimsidhe Algmetiae s
can either beyntf@duced with the di phenols and the chain termnators in

t he aqueogg al kal i ne phase or be added prior to phosgenation

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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.30 dissolved in an organic solvent. LeA 35 916 WO 03/08031 7 16

.PCT/ EP0O3/ 02900 All of these neasures for producing the polycarbonates are
famliar to the person skilled in the art. 5 Aromatic dicarboxylic acids
suitable for $ t he pol yester carbonates are, for ex alic
aci d, terephtﬁg?ggsggga, i sophthalic acid, ter.-butylisophtﬁgﬁkgog@?%g

3, 3' -di phenyl di carboxylic acid, 4,4'-diphenyldicarboxylic acid,

4, 4benzophenonedi car boxyli ¢ aci d, 3,4'-berophenonedicarboxyIic aci d,

4, 4' di phenyl et herdi carboxylic acid, 4,4'-diphenyl sul phoni cdi carboxylic
acid, 2,2-bis-(4 10 carboxyphenyl) - propane,

trimet hyl - 3- phenyl i ndane-4, 5" -di carboxylic acid. O the aromatic

di carboxylic j 16, ACI ' i i i r
particularly @?eQEWa ﬁ?‘g}gﬂ%{é‘g%{’g’ %g%éav\g{a? égémgé%ﬁl}te{% |ec(glfrlgég?yc}f)?‘cﬁéf\Ozgl)cliq S are,
for exanpl e, tehgmdireaf piostybifoveltiedgtti hal i des and t he di carboxylic

di al kyl esters, in particular the dicarboxylic acid dichlorides and the

di carboxylic acid dinmethyl esters. The carbonate groups are repl aced
substanti & | yTisd plagivs eneérial ¢apleferaitgl dabd Bef3Rk sroedtihg ab itheeliyuddubite Argrati c
di carboxylic acid ester groups, so the nolar ratio of the reaction partners
is again foun®AnehEs 19t APRHEY Jyottipalks airbubhlep aphisewt hydrelvicalmisintegrated

di carboxylic i agr o , ock
by bl ook, 25 L R Bl e ey el S
process or th@eOkfrobtmweedht. A demsesmpeiafure af | 203Cps pedased. Lowthemperagirecds e
phosgene preferably serves .carbon di.oxi de derjvatjve,, iﬂ the latter case
preferably di 'ﬂiﬁeerﬁ’?%/rﬁéﬁ’ﬁylfﬁ%ﬁl gﬁy ipgt af|d & igher Jemperpwres, thete; i ghe pisk of pastign
condi ti ong)  efhgterihQUradul sBEIAHE Elge®Br £Hd (B RAbY rbbﬁhgféhﬁab@er& BeRREWRodelseRot h
cases. LeA 35 916 WO 03/080317 17 PCT/ EPO3/ 02900 The nelt

transest eri f i BBt 3ibdrigss aeasefeired. described, in particular, in H Schnell,
"Chem stry and Physics of Pol ycarbonates”, Polyner Reviews, Vol. 9, pages
44 to 51, Interscience Publishers, New York, London, Sidney, 1964 and in
DE-A | 03l 5 B2, preferrts- heB ODpePit@e whelUSpracSssiBg0 pBidticsamihterinldIabed @D9
659. The polycqrbonates alsg contain the conventional additives, for
exanpl e pigneﬂlg?ﬂwvm§ﬂ%gﬁpﬂ%é§§Flheat stabilisers, antioxidants and

nmoul d-rel pase agents in the quantities conventional for polycarbonates. 10
For the case where the polycarbonates contain additives, the conpositions
consi sting of Tiwolcgutainpnadcerdarg tadll tnvesomican dlesesed afor guickeging: astdronzade
nmoul di ng conp, - Th convent i onal.~additi.ves. can be added to th
poIycarbonate@Mﬁﬁ&gngﬁﬁaﬁ&ﬁﬁHﬁ%PF?gw%éggfﬁ@%ﬁﬁf?ﬁ‘ﬁ%%“?%ﬁ%%ﬁ@ﬁ?és5%%3?8ing
to the inventpahagingthaireabt eanspWhiag lpjuidiudd pgfapely Tas kaibatienent awamaher i al s
and auxiliary %ﬁen s W.th a Igm/degree ?I'co tam nants are Ereferably,used.
The bi sphenol S8 &F Un fPrHEMBEr HERDTIG HfePAHEIS W rTTOVRE A LRBSRORHIR WAl iBis
free fromaml k@dricdl@hsprefegredl kal i ne earth ions as 20 possible, in particular
when produced by the nelt transesterification process. Pure raw materials
of this type nay be obtained, for exanple, by recrystallising, washing or
distilling th :O%i r ' ; - I OXi

sters.  When by Eanay R HE e g ot YR e e AL Er B B LA Ry
process, the pmoegstibdna@matit ppheatbbsgitse Both hordomfydatienatas bah cabiobydarbenateest er
can be carried qyt qfntinuously or

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
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di scontinuously, for exanple in agitated tanks, film evaporators,
falling-filmevaporators, series of stirred-tank reactors, extruders,
kneaders, sinple disc reactors and high viscosity disc reactors. LeA 35 916
WO 03/ 08031 7 8 RdosP@3/ 02900 Car bon di oxi de di esters whi glrgapoHErdhped t o
produce pol ycarbonates, are, for exanple, diarylesters of carbon dioxi de,
the two aryl radicals preferably each having 6 to 14 carbon atons. The

di esters of the carbon dioxide are preferably used on the basis of phenol

or al kyl -substituted phenols, in other words, for exanple 5

di phenyl car bgopat e or di cresyl carbonate. Based on 1 nol bi sphengl the carbon
di oxi de. di est HFPONRAEPEPLISRIgnE ©dRe FiyenfioRrlsn MEYIEPolYcaadRLSS 11 hicho
particul arly tgreef @brd, Yn pirtiduldU A0k 20/ mBf 94t030 i1 1%, FxhéRArbohdte ghﬁﬂé)'a%

al kyl phenol s and/ or aryl phenols are used in the production of 1

pol ycar bonat espla¢psybyngromatihdicabprdic asfd estriigrouper Palycattmngtes Thikés typandidhhey
limt the W&)ﬂhgﬁg@ &ﬁn'agﬁqui&e%iigar tigllbxira@%ﬁd aéli_a?é/si(ﬁl%?op §r0§gﬁl§ ?icgrlbtogy fe
together with the nononers required to produce the polycarbonate, or'in a

| at er phase afcigaohooemirived at the mpidchieshsin, arbalgo agltedasomatrgiolyeste catbdnates.
conpounds in the sense of the pol ycarbonate synthesis and therefore act as
chain term nators. 15 The phenol, al kyl phenols and/or aryl phenol s
optionally uspg iznély@drﬁ&{a@‘ési & B prdtRicaP Y GAKRARRAIRHnG GoRf QfpRERIMN YedisRd 10
a quantity of 0.25 to 10 nol % based on the sum of the respectively used
bi sphenol s. Zonfsdaredives. qpHendly disly srmigiory andrepidongl i \irgiedingl ageatid Aor
aryl phenol s : - r S

bt i onal 'y us et TE a3 o e P UG A e A HOBRERTE e or

al kyl phendl gleoivptsvearnd dicarbexyhit rmaids ao ydrepdheadhe pdlyesterugsbonktes.alikis tpraseedot her
term nal groups can occur .in the resultin ol ycar bopat e, dependi ng on the
product i on pristedlt & e FaziongieSieriE! prlfs B Femases MbUpaisra Epfcdpnates

chl orof or m ¢ RCdrImeSd GcarBbQURScidle8®r FRucBlrfl unityO 03/ 080317 19 PCT/ EPO3/ 02900
Phenol , al kyl phenol s and/or aryl phenols wi thout the addition of further
subst ances which can act as chain term nators, are preferably exclusively
used as chai ! f ﬁ““fqémﬁ i as
chai n terningg%ggﬁgﬁgéggnéﬁﬁgﬁgfEagﬁﬁb%%%%ggiony'ic a%?ﬁ??n%@F?QBV%FBf
monophenols agxemptedo: exanpl e, phenol, pchl orophenol or

2,4,6-tribronmophenol . Suitable nonocarboxylic acids are benzoic acid,

al kyl benzoi ¢ aci ds and hal ogenbenzoic acids. 10 The preferred further
substances whi.ch csyhnaigt" Chsm@hgiand Pay sty G FafioRalRsIe Pelymer Reviews,

ptert. butyl phenol, cunyl phenol and isooctyl phenol. The quantity of further
subst ances whi ch Gﬁﬁuﬁ@ﬁaﬁgméﬁ§WWIﬁ@ﬂ#ﬁﬁh%@NéYW$ab?@*@rgbﬁVYB8éﬁeen 0.25
and 10 nol % based on the sum of respectively used bisphenols. 15 The
measuri ng process for determ ning the uniaxial stretching viscosity is
descri bedther2i nafPér. . Prevorsskasile RapenanindxY alKesteneCotriomaje \Researsh tGenter,
cylindrical plasti (ef ' ' Sihens:.. di r.su antjally
between 4 and 5 m#lhl%g%{eﬁméaﬁb%ﬁg%ﬁ{gq’l y0 gﬁmﬂ‘érﬁ%%%‘éﬁg@éﬁmg ‘?ﬁéﬁ‘&é{& at
the ends by neans Rily@btanmgiat@npewEopolgniersXed Jonrnal sf Pelyodur IigidnbeoPEy @er

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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. The, sanple is then adjusted in tenperature by means of an oil bath which,
at the 25 neasuring tenperature of 200C, has approximately the sanme density
as the plastics material. After reaching the tenperature constant, the
deformation i m ned via the take-off rod connecte npi ng
jaws at one eﬁéﬂg? theﬁsarrpl e. A constant Hencky el ongati oﬂ)ér aFw% ?dSO%QI ven
hereby. This neans that the take-off rate u increases exponentially with
time. 30 LeA 35 916 WD 03/08031 7 20 PCT/ EPO3/ 02900 At the other end of
the sanple the tensile force is neasured as a function of time or total

el ongation. The uniaxial stretching viscosi tl{fﬁ %ﬁl be ascertained b

referring thetendil 6Tigpr s Kizgdeingj Rrel- tNMu Yeathgapenda idecker/Braun,
cross-sectional arl@l%stsﬁ)ff@aﬁgﬁhcﬁt rebehisng r gﬁgﬁ;o‘ﬁﬁteUspﬂgg&rialé,hepo]%feske of f

measurenents in the exanpl es of the present cunent maxi mum

length is at appr dxdlhbase¢sjersO@r! hiansen ¥ etlhg Muninty ¥sqgnoad 992, pagesntdl i 2AIm

def ormati on of appr oxi matel y L/Lo = 25 or a maxi mum Hencky el ongati on of
approximately In (L/Lo = 3.2). However, the total elongation is not always

achi eved isn the mlmmbﬁmt Beludmge shd %ﬂ}%@teﬁscatrlftﬁlaﬁaﬁmrﬁﬁraﬁl@n hagar meddf 10
or fail beforehand. The eval uation of the uniaxial stretching test is as

fol lows. The Melgeiat MWaiehs Mk ofildel0f r FahQ00) %/@‘%(Q@E%‘?lﬂ?fi \bmln@samg &e t he
three-fold shepgyi \?iEc%%ft;‘; YarVabdte ar ﬁxeﬂé}%‘f’(@ LRGsINGE a} rboﬂi%'ix%ﬁ
ul ar ep astl

function of tine. been found t in partic
nmaterial s suidyraebohate for dddaingetbgntachiende)ar £00thws&),000 whiot lare preferred,

stretching vi it ase qgre nparison with the three-fold
shear Vi scosff&oﬁ) t838§08g5;”1° pre ﬂa%'éc ?rbéqrffgge‘ﬁaterl als in which the

stretching viscosities do not increase greatly in conparison with the
three-fold shear viscosity (see Fig. 2) are less suitable or unsuitable for
produci ng watl@iPhgeals Isé§ab120°0rrﬁ@d#élngsp<6}’°alﬂ?@aﬁéI%f@af%(ﬂ%ﬁmée vitydegquiioaenot

dvant d I t
R e e S o
The neasur ed cryemalll{asxesgf bhe(lmdmoaxpladnyls)tsmaihn:deisng bis-fgasdtyphash)-cegendbis-
heavily on t orre S roc Wth an ipcorrect test procedure,
greatly incr e@é@c&’%? 514 @ﬁﬁ h’é‘gﬁll s {h[y fig)gyeléeﬁy Bésuﬁ’g’ggffr edbmﬁﬁifpéﬂg“emﬂlé'
real . To pscedulpHoRided! (@ el-bRRASHOK Hy)-dBSo t€ah r and
eval uation is utpgdob:a obger vegq A Y}g’e ) welp?dg)rmgﬁée%l aA%?ge]gg ( 0085@5 5,

pages 428 to dkgated onghe rsccﬂﬂnszed é@loaernatedmébq: nuqleys. 35 916 WO 03/ 080317 21
PCT/ EPO3/ 02900 Acta 40 (2001 ) pages 457 to 466; and V. C. Barroso, J. A
Covas, J. M Maia Rheol. Acta 41 (2002) pages 154 to 16l ). Fig. | and 2

wi | | be descrPiotedred efighenalstae 4,45dihydroxydiphenyl, 2,2-bis-(4-hydroxyphenyl)-1-phenyl-

propane, 1,1-bis-(4-hydroxyphenyl)-phenyl-ethane, 2,2-bis-(4-hydroxyphenyl)propane,
20 2,4-bis-(4-hydroxyphenyl)-2-methylbutane, 1,1-bis-(4-hydroxyphenyl)-m/p

diisopropylbenzene, 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, LI-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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Fig,. 1 shows the uniaxial stretching viscosity nE(t, E) and the three-fold
.shear viscosity 3n(t) for a polycarbonate which is advantageous for

produci ng water bottles by extrusion bl ow noul di ng (produced in accordance
with the exa HeRRi4ing to the invention). The three-folgh

Vi scosity Sn??)be?s sh(ﬁ)a/n as a solid 10 line. The uni axi al strePp /02900
viscosities nE(t, E) for three different elongation rates s of O. 1 and
0.03 and 0.0l (unit: 1 divided by seconds@4 are shown as lines with synbols.
It can be seen that for all elongation rates the stretching viscosities
increase greatly with increasing tinme and cone to |ie above the three- foId
shear Vi sc05|bty§“°XI/B FYG-MP sHYiRPoRElbeRAcaki akndt r Wrtipri(trgydosyrhenyy-3nkg

) and the thrggehghd  Rhg@inevi Scosity 3n(t) for a polycarbonate which is not
advant ageous for producing water bottles by extrusion blow noul di ng
(produced in accor dance W|th the conparison exanple). The three-fold shear

viscosity 3n( id line. .The uni axia

Vi scosi 11 s ntert B PRYLLARRR AP sh et S ALR Y P bR mpteniny o

| and 0.05 (un$+A 31)2805361 XII999(835),)B $$820mj$2)9931rk73$|302m 39, higse 1wianh 2sg9tbol s.

It can be seen tha n @tigngrprgéﬁs the stretchin VI scosities do
{

f |
not increase 4edt P ’&Arlt-%() Wér M 2coe” Y0ond 283738 hdn FBy dn of

the three- folsislsmarm\fhé%%bgrx h 0. SkBhelll chRAhisty &Aaepﬁysmz Pt éar%&{ate@
curve with a specific Henck Fongatlon rate s r¥ay 25 "be converte into the

Hencky el ongdﬂtml®cafubhiéﬁwwee\l ¥ngal P aad=n HErk 16203/ 6PRPa oL 040/ | ¢R6earid

mul tiplied byB)tS'Eg@“g 6appl ies. 30 LeA 35 916 WO 03/ 080317 22

PCT/ EPO3/ 0290 ig % ‘'shows the bottles produced in the exanples. The

di mensi ond) t hereof are given in mllinmetres (mMm). Fig. 4 shows t he posi ti on

of the measuring points on the botfles at whic he wal | i cknes
measured in tlﬁég‘é)?%‘?p‘?fs fhe hemgpolgcarpesipiest oY OBt inrogn! T weednap § nﬂetfrﬁsw i

reproduced i neohalk&benatdsa @ugm?mf dfRn¥R ! dre LEIAC kiR FSn | bF camsé ShePhiBhd iR
agai nst the neasudring points o 46. The bottl e made of pol ycarbonate in

accordance wi4sad (#lg0 @@U&ﬁm%h@@dﬁmm be egirminated uritethe dmpanitees syighnotisg from0 The
bottle nmade qgelPBerX%gﬂthgﬁa? e hlrﬂ oﬁx%fa{e%& Or]\ﬁ' %uglltagi g%@gg@éédstgr?hee%ﬁ%lsﬁ

shows an i rregul a urse rrangul a
03/ 0803l 715 although it is desirable to work with raw materlals which are as clean as possible.

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 ()

30 R®-Ph=0H )
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,PCT/EPOS/OZQOO 23 Exanpl es A pol ycarbonate was produced with the
.r.-heol ogi cal stretching properties in accordance with the exanple. Water
bottles with a volunme of 5 gallons were subsequently produced 5 fromthe

pl astic gran 5@}6 e wall thickness distribution neasurgds:
LWésoe 85% /Egﬁﬁ%%ﬁﬁgical

process was carri ut with a conparison product which ha h

stretching properties in accordance with conparison exanple. Water bottles
wi th a honpbgeneous wall thickness distrihbytion were obtained fromthe 10
pol ycarbonate according to the exanple b not fromthe pol ycarbonate
according to the conparison exanple. 1. Producing the pol ycarbonates 15
Exanpl e: 5515.7 g (24.16 nol) bisphenol A and 31.10 g isatinbiscresol were

di ssol ved in 340 REGerfleseits 1PEH ABRAEH BXinfRarRRbHE|-O1) Angyn@ad?éaﬁ.r ogen
at nosphere while stirring. A mxture of 70.6 g phenol &nd 36.03 kg
met hyl ene chloride was added to this solution. 2967.6 g 20 phosgene were

then i ntroducgd w thin.30.m nute t 20 to 25 d Of , j nt ai ned
by add ng- 1 ur (e e e AP e Bl % oF et On prfaeL o3 Rl g 1P mel Reiviad)
After this indwmeuet theRespdBivalydisbl aiphyhdd. ARe icHhin @ermiiiforadahe de addbdttegore,
solution stirred for_45 mnutes at a pH of 13. 25 The al kali phase was
separ at ed fr FtHNEEr BHYDHPLEPHEYe. The organi c phase was adjusted with

di I uted phosphoric acid or hydrochloric acid to a pH of 1. The phase was

t hen washed free of electrolytes with deionised water. After exchanging the
met hyl ene chlOiei pRdydaghonates erib be hrespleedt Ruitaidd Hranethios ageatswabich soh &t eded 19 a

known manner vj elel .. e . . 3 0317 24
PCT/ EPO3/ oz%%hﬁghépkw 2%?%%}]%?%& #ﬁﬁé‘ 8[3)B‘é’!"en@ﬁﬁréfg‘g"g‘or‘%v%a%“?‘%/"/é'ggso% WOl
vi scosi t yi,0 mgmdycasonat cheradtrgdntpaaicuantiobe Gith tigepol mosy thamédire: phend OOM
met hyl ene chloride at 25C, of | .325. Conparison exanple: 5 6.91 g

i satinbi scresdPURnd 78.4 g phenol were used as in the above exanple. A
pol ycarbonate with a relative solution viscosity of | .305 was obtai ned.
| satinbiscresol is comercially obtainable and has the correct nane

3, 3- bi s- ( 3- metYipblegbragahing pesmenyie) far- exemple ghigrdgjerini hdolimethyl-2,4,6-tri-(4-

Ceect 1 PLLon, ShhOS RERTHRLIER s PRl ons ¥ L PR SRR 1 o

ext r usi onl bl ow-@Eelutdio xyphamd FbaeeKBS] 251201 -{4-bydrd by Pkt | Bethahec trin 4-hy d oy -

fol I ow ng rmcpmegﬁl)-rp?\gg)i/lrm%g%gg,s' f’?—b?s)-([%[ﬂgl%-r@yﬁy%pox%pﬁ&Jy?)%y%?o%exyl]-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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M jn dianeter and a length of 25 D was used, which introduced little
‘frictional heat into the material at relatively |ow screw speeds. The

pl asticising capacity was between about |45 and 190 kg/h at a bottle weight
of about 750 \gongloganey a pi ece nunber of | 30 to |44 bottl egHhepds/nr96

pl asticising cylinder was equi pped with regul ated heating zones 20 and fans
guar ant eei ng exact and constant tenperature control. The drive was provided
by a thyristor-controlled d.c. unit whi cl] provi ded for uniform conveying of
material and a constant torque. The pari sgn die consisted of a fifo

accunul ator head (fifo = first in first out) wwth 3.5 litre storage vol une
and overl appi ng heart-shaped grooves. The doubl e heart-shaped grooves

of fset by 1804 Plopdr8dn@RuicBT8F pAIAUCIAR (R HBIycRBOhSON aRNMAMARaCRMYEYpekdte 1 oW
of nmelt into the accunul ator chanber. Mandrel and die in the parison die
were coni cal skileddsithart.The mandrel was displaced axially with respect to
the conical die via a wall thickness control programe. Consequently, it
was possible to optimse the weight of the bottle and adapt the wall

t hi cknessés iAroniaticdicarbeyydindicily suahble fegprodssing dre ErpnEr eatbonitee alzaser
region. 30 LeA 35 9l MO .Q3/ 080317 25 PCT/ EP03/ 02900 The extruder .

t enper at ur es SKeF8I% P%‘é“? fc! h@r?l’g‘gﬁﬁ%ﬁ‘é" S9RhBRYGRd tiﬁg’é‘%ﬁap*ﬁgg‘é #4{ds he

i ndi vi dual heatidighetQNBSrbdigicdi € sbriad t eaneAtM/IfitadBkRi245Gd@ 25QCG.and
the die tenperature 275C. The mass tenperature ascertai ned was 267C. The
mean cycl e tibeazephsnompdicasbaxylios. acid,  \i4'fheazpplipranersarboxic ofacihe Pafd son
of 5.3 s, cory: | Ng: eCe M . -bot:t:/l 85_ner, hour.
A conventi ona nﬁl?/@?[k %ﬁ%c&gfﬁyl&?‘%ﬁ’nﬁ’gy g?%{yfsﬁ&)h%grgdggbb;oé%ﬁg%gl g’?atﬁg(%at e
bottl es wds usehxtyphaghtproparché&imethyl-3phekhmdane-Fhedibatbbkds gidduced had a
net weight of 750 g to 850 g and were imedi ately adjusted in tenperature
by nmeans of infrared radiation. The tenperature control served to rapidly
rel ax the mat@f kial aithticodic@ibaxylid1geis, oeRphitHand ueRH ahdbeidbphthalic @88l are
associ ated therewith. 10 A Protherm 850-3 nodel, Serial No.: KRK 71 10,

i nfrared radirriighadypigferalmustbcess Dynanics Inc., USA was used. The

adj ust abl e tenperatures of the seven heating zones present were sel ected
such that a surface tenperature of the bottles of |130C 2C was ensured. LeA
35 916 15WO D31GBiF8L of2theTdisheboky RCTCERO 37e) 200 G:xBmiptd, ethg edivetboyylandicidei ght
of the water

| e/ . le: EXx I L1 .
t hi ckness [ l%li g[%ﬁg%oﬁlf%%@% f@k@é%gﬁ%egn v&ﬁrtgﬁﬁare&\éeal% &)0‘)’(\?110 acid

dichlorides and the dicarboxylic acid dimethylesters.

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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{1 Neck2. 35| 29. 5330. 44036. 53Shoul der 2. 0l 642. 44129. 130154. 96Body| . 302747. 8235
. 7.21 7428. 66Base2. 14547.1 |1 | 7.082140. 50Tot al 4066. 90633. 87760. 65 5

Conpari son Exanpl eAverage wal | thickness [nm Area [cn®] Vol une

[ cnB] Cal cul atwd) yeogih7 [ 9] Neck2. 751 29. 5335. 58842. 71Shoul derpt3Rp¢zashb47- 68
| 177. 22Bodyl . 352747. 82369 696443. 64Base2. 23547. 1

1122. 224146. 67Tot al 4066. 90675. 1981 0. 23 3. Description of the wall thickness
measur enent of the water bottles: 10 The I thicknesses were ascertai ned
using an ultrasonic wall thickness measuri'ng apparatus from Kraut kraner
GH & Co, Hurth, Germany of the CL3 DL type. This apparatus operates by
the inpul se-echo principle. Measurement of the tine covered by the pulse in

the material slanfedt Wahlbstel@icRMd Hr&GhO iPrRAUMRA. Whephac e tin0h. odcHhBg, 15
ultrasonic pulse is reflected fromthe boundary face betweén advance

section and t'ldeaistiyaend Bhysi¢seofnBalpearbanates”.blkolpmers Bewidws.Déple Rdipagesott tohe

Lhickness of HNoftRkEnbe pubRthehe NP VIHE Lontiofi! sitindy, 1984 WR4OR/ 9808 Toay

PCT/ EPO3/ 02900’ aut onmaf i I'y deci des’ on neasur enen

entry echd t & iZher UBrAB (RR2FPankU$4iAns 846 aekandinf 8-t 5600165). or on a

measur enent between successive sl ap-back echoes (multi-echo-nodes). An

ul trasoni ¢ advance probe specifically for plastics materials called ALPHA

DFR-P and wi tThed paBEhibdhats eauenry &ntd MeZ céi@ndorl Cmn@»@efsl ey faampRf 6.4
nm was used for a neasuring range of 0.125 mMmto 3.8 nm The wall thlckness

neasur ement s Rigmentsabd sgebiliserpelipst siahidisersi sntipx{daats ¢ridgm0141)d rgleaec agentoim t he
bottl e u5|ng1ﬁ?q fhﬁﬁéggﬁ&”ﬁg%?ﬁgp§>?ﬁﬁ&ﬁi tekabl e 210 Wal |l thickness of the
n u

neasurlng p0|n asuring pol ng regi onWal | thickness

For the case where the polycarbonates contain additives, the compositions consisting

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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[mﬂ "Exanpl eVl | thickness [mi Conparison exam
l.elNeck?2. 472. 572Neck?2. 422. 923Shoul der 2. 282. 784Shoul der 2. 142. 665Shoul der L
. 882. 396Shoul der 1. 721. 927Body1. 531. 638Body1. 361. 369Bod1. 221. 1410Body1l. 161. 4

511Bodyl. 141. 161 .3213Bod1. 191 .1714Bod1. 241. 7815 -
-_Body _ -- 1\9§é@fﬁ§%lémdyl . 451 .76l 8Body1l. 571. 89198ase1%?%@/€%k835

9l 6 Y WO 03/08031 7 PCT/EP03/02900 28 Measuring poi nt Measuri ng regi onWal |
t hi ckness [mM] Exanpl eWal | thickness [ m, Conpari son
exanple208ase1.942.2821Base2.162.56228asé . 332. 7323Base?2. 462. 5324Base?2. 452.

3925Base?2. 352, 4826Base?2. 192. 2927Base2. 021. 9428Basel. 761. 3629Body1. 581. 2130B
od1. 451. 093182030343 dissiers ogichy samisdysed 2191 prodgeBpalysarbopatoy 38BodyL. 161

. 1836Bod1. 15 . - - -
. 220. 9239Bod%f%@%@gg‘ﬁ%‘ﬁ%%1&%%’%5%%31%%%ﬁfl‘edté”rofrélsrf‘.d‘:f%'zfz”é S8y o 435n

oul der 2. 122. S wiBhcarbde p@nB2 T6O disdNeck of ths 2280460k aR5Feebalile As@bo®tiE

WO 03/ 08031 7 ,29. d ai PCT/ EPQ3/.02 1. cont ai ner, cont ai,ni ng pl astjcs
mat eri al , V\hebraé'isnogt giﬁffné)ﬁr i l@@’tsugsgf%ﬁttedtﬁ]%e SgulnarOtE%ntv%ﬂrﬂ%r[Pa/alelxa'ingleat
nost threeg tidipisengfcatbvngle as didresyliGarbdtiad)eBiseROdMtL nfol2bisgigiof QARé aaftein

according to ¢claim1, wherein at its thickest point the regular container
wal | is at noHpxide gigsierpareaprefosatiy used bt ajquanttyainleQt thdi3Qtmoks partigalarly

cont ai ner acGREALADy 1Pa &l d5 1 WHES €i18 @ i ts thickest point the regular
10 cont ai nercr\;/%val I’({Bigé a%&l#ms@ 2.2 tines és thick as at its thinnest point.

4. The container according to any of clains 1 to 3, wherein the container
I's a bottle. 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.

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



.15 5. The contai ner accor di ng to claim4, wherein the container is a water
bottle. 6. The container according to any of clains 1 to 5, wherein the
pl astics material is polycarbonate. 20 7. A process for producing the

t ai ' f clai 1 to 6 by extrusion bl ' or
by i 1] cot i on Sy ol OB o moul di ng. LA 3- 915 Al Ae. AR ARR/A L R
R Al e. AR Ae. AR Al e. Al e. AR A?. Al R AYe. AYe. Al e. AYe. AYy. AYy. AYe. Ae. AYy. Al R AR
Ae. A% A LBQ<R7{E
Va{vql gb] X] ca] ca] ca] ca] ca] ca] ca] cal] ca] cR’a)] cRa] ca] ca] ca] ca] ca]ca] ca]ca]ca]c

] ca] ca!
ﬂj?\% gi]b]:a/]rc ch%%}’ Lliy éneea Sc%\lﬂ ]3&5 befjals PP uiathe Ard ioaanf] uahenswbsiagsscal ca
] ca] ca] ca] calw@bk Alkahéahs ahar] eahtahsd) Gal BydiiabR| SWEiI&ilen X gad gl kRl cal
ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] caj] cal ca] ca] ca] ca] ca] ca] cal ca] ca]
ca] ca] ca] ca] cta]l%laﬂtONS O I\ $" A#DHCH##HH#H#H
$f $EIDBBLCLY&E X' } xsnid_Z]]]ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca]ca]ca
] ca] ca] ca] cal ca]ca]ca] caljca]ca]calcalcalcalcalcalcalx''(s(((@Qy)|)*(+6+C+E+
T+++T, 5 E/Sﬂl‘labmlﬁhrthéﬁidbxﬁh&}smhnbhi cf] &ftas chain terminators are monophenols and
cajc ca) cal ca] ca]ca] calca]c

2l cal cal ool oo alcalth shaale ighechenbepbenlcahcabeal salal Spleg ol oo

; C< d c L£ajca
| ca] ot ol caf"é‘“‘i‘ﬁg]%?} ?2‘]%“2‘5?2‘”?2"%2’"%2] %@“L@ﬁi&@ﬁ%@%&“ s 94&%] GoDDD
DEEEFF?G xsni a$ic ]aU]Yélae]n@al]C@a]déal]lda]ll@a]ldn]l@a] eeiflea] ca] ca] ca] ca] ca] ca] caj] ca] ca
] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal 2GMEZG G&J] J} JJ&KKKL L L MVMMVIVMOOOP
QLXXRS5TCTPTSTbT} xsni d_Z] U] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
ca] ca] ca]ida] cHjecpietatedafucthpcalsahca)] which ahn abcayd clalib Terkdifdaor¥ Zré phéridi By-c)
Ah__":  caabb, bK bbEccccdednd} xsni d a caj] ca] ca] ca] ca] ca] ca] ca] ca
ca] ca] ca] ca] CS] LR e&a]j&af‘éﬁﬂ)f‘& lcaﬁ‘]z%g]l 3%@?}"8@] ca} ca} ca} ca} ca} mjllej 13f f }_gg]g
g7hhhhi i i #i ui i kf kkI nnoo} oooopqq} xsni d_Z] U] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
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aU] ca] cal] ca] ca] ca] ca] ca] ca] ca] ca] caJca]ca]ca]¢
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=p~zupkf a xsnh a al c alcalc al cal cal ca alcal calc
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109& $f 1 %
210 %&( %) Y718§;% %Egmpgi le }_fbeg&atﬁg@@’ DU rak e WY Ve V8K An oH VLAY & HidH, Bt the

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.
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Hencky elongatlon of approximately In (L/Lo = 3.2). However, the total elongation

is not always achieved in the polycarbonates investigated as the samples can tear off
10 or fail beforehand.

The evaluation of the uniaxial stretching test is as follows. The logarithm of the
single stretching viscosity value and of the three-fold shear viscosity value are
shown together in a graph as a function of time. It has been found that, in particular
15  the plastics materials suitable for producing containers are those in which the
stretching viscosities increase greatly in comparison with the three-fold shear
viscosity (see Fig. 1). The plastics materials in which the stretching viscosities do
not increase greatly in comparison with the three-fold shear viscosity (see Fig. 2) are
less suitable or unsuitable for producing water bottles.
20
The melts of the polycarbonates which are not advantageous for producing water
bottles, may to an extent not deform at high total elongations (¢ > 2,5) as the

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.

LeA 35916



A10@ 10@; Z109%@& () - F4 10%@& ()- & 1f 10%@& () - ### $f $$$dE_@ 10! 3

L1098 () - &@LOY () -f 10%@& ()-f

10938 () -"s10%@& ()-S10%a& () - SDRBLCEYREIE @ 10! f

10%@& () - 10%G&K; ¥ @() f 10%@& ()-f 10%@& () - Ff

Tooig: ()- & x TSI APH T o Tov () yay 10ve (). sy 10vabCYEPIHIREY, ) -
"10%@ ()-y 10%@ () - ((@y)l) (+dE_@ 10! 7"109%@&& ()- &1z

1004 () -/ 109%@& () - &Y. 10%@& () -,y 10%@ (J,-) 910U () - (+3+4+5+6+C+E+T++bC
10! f 109%@& ()-"s10%@& ()-s10%@& ()-| 10%& () - 10@ 10@ 10@®:

Z10% . 10% 100@

100/@@ (§)3;r 1’%@}@0((%3&5% ﬂ&ﬁ? %{’)F BEF‘W Lﬁsoﬁ@éﬁ'@ oM. Ma)atheol
109%@& ()-' " 108E@&4( )2 J)Q;%(?s (WtofleIPY@ () - 10%@& () -1y 10%& ()-

112| 3w8x3y3z3dYNC 10! I "10@ 10@ 10@; Z10%EK () - &0z 10%@ ()-f/" 10%@; ()-Sy
10%@ ()-y*y 10%@ ()-23| 333334aBYNC 10! S10%& ()-f

109 () -"s10% 9 - 4p4] 56* 6h67} A<YNC
10! ! D'(' )10%2' ()1%1%) &%?4@%8%{%8%?%8 8 zI!O/ ]3|=" 10(VQQ?&' ()- yf
109 ()-7.5707r 7888aBYNC 10! ! D&F1109%& ()-!1-"10%& ()-z@f

109&! 109 0%&' () - $f 0%&' 8N99999999~ =
10! ! | (12)0/3;& OF! &]‘.0%”@ «Eije UXg G HEeesity3 Ardabigand the thrge-foldgshest

ig&lm&l () dE \1\76%;61?%&1%%@5{200@&4 owég%?%t;é)\zmlcz%q({m%v@tagous for producing water

10%r&' () - &10%14921%8) y m@w&oo) blp MOy (PRIIGU8! @ycordance with the example
10%r& () - C<< Lo ég%ﬁiiﬁ? ()- &"f

Tovane: (- 100 (5 LG ‘0&)0% HVREAAE b EEac) ARty fdia

10 line. The uniaxial stretching viscosities ng(t, £ ) for three different elongation rates &

of 0.1 and 0.03 and 0.01 (unit: ! 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: |

20  divided by seconds) are shown as lines with symbols. It can be seen that for all
elongation 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 £ multiplied by time t

applies.
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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 [ 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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1a% 10% () - 3\;vi\tﬁ/qh]é%%;l1_§‘lle.( Q’V-a?’e}r BOLRP &ﬂﬁ%l\\%’?ume of 5 gallons were subsequently produced

5  from the plastic granules and the wall thickness distribution measured. The same

process was carried out with a comparison product which had the rheological stretching

properties in accordance 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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Comparison example:

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.

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
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
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
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.
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Z10%@& ()-0y 10%a& ()-ft/"10%& ()-@ 10%a& ()-rdEnbC 10 !X
s10%@& ()-f10%& ()-@ 10%@& ()-g 10%@& ()-"t10%@& ()-10%& ()-ccdEnbC 10
IXF 109%@& ()-S 10%@& ()-nm'10%@& ()-f 10%@% ()- z 10%a& ()-f
10%a&' ()-"hdEnbC 10 !'X*nl0%@& ()-@Qy 10%&& ()-'"10%@& ()- !'f
109 ()-"109%@& ()-10%& ()-\dE:/ 10
@ () % e(x)truder t%pérgtures were | IO@C in the feed zone and between 245°C and 265°C
in the individual heating zones. The die head temperatures were 245°C to 250°C and the
die temperature 275°C. The mass temperature ascertained was 267°C. The mean cycle
time was £ 0.2 s at 25.8 s, with an ejection time of the parison of 5.3 s, corresponding to
5 a piece number of 138 to 140 bottles per 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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109@& () -] niRottle Beowaetry @nd weizht of the watezbottle expople&opmparison example:

10% u& ()-"t10% u& ()-10% u& ()-110% u& ()-, avVK@ 10@ 10-u 10-u 10- u9;
710% u& ()-10% u& ()-f 10% u& ()-"10% u& ()-Z !, " 10%uYu& ()-Z dEVK@ 10@

10810%38& () -|"Ex@ofzs () - 1OYG&VvEhgcdl UGS (]) - TORES () - N(ﬂcﬂﬁ'iﬁ& () s"GSetipédVK@ 10@
thickness [em?] [cm’] weight
[mm] [g]
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] ]
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 Krautkramer 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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1. 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 S The container according to claim 4, wherein the container is a water bottle.
6. The container according to any of claims | 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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