~W0D 01Y19893 PCT/ EPO0/ 08470 -1- Pol ycarbonate contai ners The present
' invention rebatmsssso pol ycarbonate containers, the product iRCT/EPrNS/0847
‘thereof. 5 The production of containers f.rom pol ycarbonate noul di ng
conpositions is known. However, the cedt-ai ners exhibit differences in
Yel | owness I ndex (Yl) and transm ssion. 10. Pol ycarbonates nmay be produced
by the so- gl &FboRAS ontdief ace process. In said. process,

di hydroxydiraryTal kanes are reacted in the formof their alkali salts in
aqueous solution with.phosgene in the heterogeneous phase in the presence

of 1 norganig b SLIC [ rOxi SN .Of gani

col vent -1 usrparet iVERaR TR 8 Do RHApE opiaitlnt tad BEbRRGRY Sl Re,
details reltidresf) to the phase interface process are disclosed in Schnell,
"Chem stry and Physics of Pol ycarbonates”, Polyner Reviews, Volune 9,

| nt er &ci ence Publishers, New York, London, Sydney 1964. 20 DE-A 4 129 545
descri bes r : | | 0f 143 ; gse .nmay
be- used | n TR razion Ut BHAME BeChORGRELARG gRuldihg CHRBONELESis 1o

Cont ai ner s Howlwver, ftheo ncontaireery cenhiilsit addfereneesisind Yellomatess Index | €€I) fand
exanple. For aesthetic reasons, it is desirable to produce water bottles
wth a |l ow WiBss | ndex 25 (Yl) and high transm ssion. This is the

obj ect of the present invention. This object is achieved by pol ycarbonate
containers with inproved |ight transm ssi :qrf]li | ower Yel | owness | ndex and

i mpr d¥ed mBelsatbonatep mayebe prosuceth by cthe do=natled dbase ingarfase mrpesss.nigy said

hi d i . . i . |
Z(r:eI 3\S/Zd : %r(h%ég’pr ﬁguc?l olr# %i#&?e%(e%}éjp%lli yE tchgghﬁgt’éﬁoxﬁgﬁlpérl%%lg% ts?x%\a/@é}e?)ﬁ%ﬁn?has
provi des pedlutian bathaiiesgsmetin ithechicteropérrenas phasbdn the presence of inorganic bases

such as sodium hydroxide solution and an organic solvent, in which the product

polycarborate is readily soluble.

15
More details relating to the phase interface process are disclosed in Schnell,
"Chemistry and Physics of Polycarbonates”, Polymer Reviews, Volume 9,
Interscience Publishers, New York, London, Sydney 1964.

20 DE-A 4 129 545 describes a process for producing suspensions of bisphenolates.
These may be used in the phase interface process to produce polycarbonate.

Containers made .from . polycarbonate are used as water bottles, for example. For
aesthetic reasons, it is desirable to produce water bottles with a low Yellowness Index

25 (YD) and high transmission. This is the object of the present invention.

This object is achieved by polycarbonate containers with improved light transmission,

lower Yellowness Index and improved mechanical properties. These advantageous

properties may be achieved if low-oxygen aqueous solutions of alkali salts of
30 bisphenols are used in the production of the polycarbonate.

The present invention thus provides polycarbonate containers, wherein the

_polycarbonate is produced by the phase interface procéss and the aqueous solution of

LH 32437



. _pol ycarbonate is produced by the phase interface process and the aqueous -
sol ut i on ‘of woide/1bgedD 01/ 19893 PCT/ EPO0/ 08470 -2- an al kal i PEMEP00#8470

‘bi sphenol used therein has a content of dissolved oxygen of less than-150
ppb, preferably | ess than 100 ppb, partixularly preferably |ess than 50
ppb. The pol ycarbonate is produced according to the invention in that the
other raw 5 materials apart fromthe aqueous solution of the alkali salt of

bi sphenol dg t..contain. nat ewqrt hy. aount. of o Ltian
product i on %Q%@]F fsg[? ﬁ@&%ﬂq}?“ﬁ‘éﬁ%&?ﬁﬂ’sf n® 8?&3%§g%§p°3‘§ d%%%%lhb&etg‘e?sor |
exanpl e in thim £56pph;} prefdrdblyRks $4a TPD pb, particul@Beprefefably J66 thanso Bplb.ul ar
reactor configuration, the forced 10 circulation |oop and the tubular
reactors are flooded and the reaction vessel is blanketed with nitrogen,
so as to e i bl . Igyention
provi des t%ﬁg u%P?%zﬁéo ng%@gﬁlm #&njtg%#%ehﬂa%l%\?vﬁﬁgu d;a%erorrg%

ext rus$ on bhaterials apatt frgm the aqugoas solatiod bHtheratidlickalt@f bisphersil sloafot eontain

conbi nation of . injection noulding and blow noulding..The process, pr.oceeds
in three staaé‘SEe.WJ fHPwE  9lp AX &F‘n@‘l 04’@_013% ol P?\‘f‘{’) : lwé@th’@
termeratureexr:ﬁeﬂﬁd%x?g& a&&%s&ﬁ@éd’ﬁ?éiﬁnﬁl?iﬂﬁ@-&'l&f'mﬁ? parison in the

t hermopl astic range of the pol ycarbonate (the 25 core of the injection
nmould i s sinultaneously the blowi ng mandrel) stripping of the bl ow noul di ng

d optionaily. air-cool ing of the bl qui | s |
Ko noki - RoaBn e §"Sedion WEsell 3 WP 3ekRy. Sobfidiratitn, B Fofed
Eglnlsfﬁ) gfef -difealion Moop/aind G LtubRk Yreastbsnakeflodiedyarb il ecachoh yestelr is

blanketed with nitrogen, so as to ensure the exclusion of oxygen.

In addition, the present invention provides the production of containers by injection
blow moulding or extrusion blow moulding.

15
Injection blow moulding consists of a combination of injection moulding and blow
moulding.

The process proceeds in three stages:
20
- injection moulding of the parison in the plastic temperature range of the
polycarbonate

- inflation of the parison in the thermoplastic range of the polycarbonate (the
25 core of the injection mould is simultaneously the blowing mandrel)

- stripping of the blow moulding and optionally air-cooling of the blowing

mandrel

30 (cf S. Anders, A. Kaminski, R. Kappenstein, "Polycarbonate” in Becker/Braun
Kunststoff-Handbuch, Vol. 3/1, Polycarbonate, Polyacetale, Polyester, Cellulose-
. _e_sier, Carl Hanser Verlag, Munich, Vienna 1992, pages 223 to 225).



.ester, Carl Hanser Verlag, Munich, Vienna 1992, pages 223 to 225). WQ
«01/19893 PCW&P&%QSMO -3 I n extrusion bl ow noul di ng, thepp¢/dpeb/nsas ©

-general ly melted using a single-screw extruder and noul ded by a. die to
produce a sel f-supporting tube, which is;then surrounded by a bl ow noul d,
whi ch pinches the tube at its bottomend. Inside the 5 nmould, the tube is
I nfl ated, such that the tube is prOV|ded with the desired shape. After a
period of cooling, the nmould is opened and the noul ding nay be renoved (c.
F. J. Brinkschroder Polycarbonate i n Becker/Braun Kunst st of f - Handbuch,

Henser, Vi %Kﬁnl CEI%PW | enna i@g cfiots ¢ &%ﬂ e asifilo-donfy

Hanser VerI ag, pages 57 to 264. 10 For extrusion
bl ow noul di exgrider iasd adwldd:chbyoa,ushd 6o qmﬂme[mself-supm pubey dpciads ithen

pol ycar bonat e a ev I t..St I Qv. nched
pol ycar bonaf‘gg’“ﬁa%‘i E& &PV‘{#’ Hg’é%BB‘F e fhe to % {I'HX[?IOﬁaﬁC dfﬁgﬂde ¢
pol ycasbonag@uldOthe!tiie E%!ﬂé%éd} R06h Baf the bEis pPovided willl &t deited SliipeOARer
solutions of an alkali salt of a bisphenol with a content of dissql ved

oxygen' <15oap9mpdofinogheg,atmymnlcb@qmnedmﬂmmlﬁdm maydiegeroved (&6 Bydb are

used, whic t eact oxygen
content <1 %@\b/s dﬁ‘b %J;}g%é%%é aﬁ}i }?&Hﬁl}%aom e so%?ﬁngb%hfsﬁqu?hsol ved
oxygen contEo@cﬂbﬁﬁhtapBolwmiﬁﬂe ORylgéster, Zﬁllelo@éestero@arl Piakear Verlagy| Mahichsal t s
are the sodjum sa s of hi sphenol s. Bisphenols which may be used according
to the i nveXisuBn 3% PRESSL /IP26h' may be 25 obtained by reacting aromatic
hydr oxy compounds which are not substituted in the p position and do not
contain any second order substituents, such as cyano, carboxy or. nitro

groups, forF @menldﬂewahpuldmgan ds radvantagsbys & as@amm@hemudom@“
but yl ph I
o- pheny! prottfsnales o bt g B BUTRF e CHIDBRC K. BOFRRa, prasghed g

m chl or oph qitﬂ&car%xﬁteﬁ are particularly pseudoplastic.

15 To produce the polycarbonate for the containers according to the invention, aqueous
solutions of an alkali salt of a bisphenol with a content of dissolved oxygen <150 ppb,
preferably <100 ppb, particularly preferably <50 ppb are used, which may be obtained
by reacting bisphenols with a dissolved oxygen content <10 ppb with an aqueous
alkali hydroxide solution with a dissolved oxygen content <100 ppb under oxygen

20 exclusion.
Preferred alkali salts are the sodium salts of bisphenols.

Bisphenols which may be used according to the invention are those which may be

25 obtained by reacting aromatic hydroxy compounds which are not substituted in the p
position and do not contain any second order substituents, such as cyano, carboxy or
nitro groups, for example phenol, o- and m-cresol, 2,6-dimethylphenol, o-tert.-
butylphenol, 2-methyl-6-tert.-butylphenol, o-cyclohexylphenol, o-phenylphenol, o-
isopropylphenol, 2-methyl-6-cyclopentylphenol, o- and m-chlor‘ophenél, 2,3,6-
30  trimethylphenol, preferably phenol, o- and m-cresol, 2,6-dimethylphenol, o-tert.-
butylphenol and o-phenylphenol. Phenol and ketones with at least one aliphatic group
. _é_;;_ the carbonyl function are .pal_—_ti_cpl_arly preferred, for example dcetone, methyl ethyl



.30 trlnet hyl phenol , preferably .phenol, o- and mcresol,

2, 6-di met hyh,@,hﬁ ?g o-tert.- butyl phenol and o phenyl phenoIPCf’,ggms,;ﬁnd
ket ones wi t east one aliphatic group on the carbonyl function are

particularly preferred, for exanple acetqone, met hyl ethyl WQ 01/19893
PCT/ EPOO/ 08470 -4 ketone, nethyl propyl ketone, nethyl isopropyl ketone,
di ethyl ketone, acetophenone, cyclohexanone, cyclopentanone nmet hyl -

di met hyl - and. t t hyl cycl oh h nal
methyl gr o?%@neexrr{g”e omy] Keipng, byl ﬁiqmwvﬁ' AR T e AN
Acetone, acSkARBRRARE. cﬁﬂ&élc A00RR 1hane! e, ﬁ%man&%@rlng

nmet hyl grou S are very par arly p eferre Acetone |s t he nost
pr ef er abl e.whighprmay dalsg aummpmet gennmigemeﬁlylmgpdnmse elzx oBghrdimethylHe

duct | d. that, th dual cont f di ssolved
Oxygen | BHEYEYShhEtEpt EIRIGLORER. ASSIS0E, SHPRPAR. RATHANIR T, be

used agcor cth@%omélegﬁéaemembfméaﬁagammy@dgbﬁppraeé |ty ?pai't‘fcularly preferred.
hydr oxyphe & -1, 1 trimet hyl i ndan- 5- ol

i 2 (cji: Eg E cmlgﬂ;qomeﬁmfe@bh Bmpr?mdmmert aitepgen atmosphere throughout
part I cul ar Itée g}%ﬁ“gﬁérﬁe) ST e’ g%ﬁ%&?{ h’%?gfeol%gigﬁﬁ &’@%B@ggg}?\é&?wéﬁ&fé“

bi sphenol Ahe bisphéhols-ibles$ thah\Oppby phenyl ) - 3, 3, 5-tri net hyl cycl ohexane. The

bi sphenols or the m xtures thereof are preferably reacted, with the
exclusion of oxygen (e.g. by providing an inert nitrogen atnosphere), with

aqueoys al ‘ﬁif's)]}a m@%%ﬂ?&hqﬁaf %E%Eb@%@&mﬂ%gtoatﬂl ?Aﬁ’cﬁﬁa{éﬂéﬁﬁgoﬁﬁ - &1¢4- <100

ppb, preferably <20. : concentration o roxi-de solutlon
is prefer amyﬁrwphenyﬂﬁat 1 ,Bktameﬂwhndm—ﬁaﬂ; on lsif-dlt-(lﬁe(4fllasimmhen)db21pmpylh)-of an

The rangs GPHPEAIAH G BoRREROMLERbE5d® 1o 5 W o The molar |

ratio of al kali hydroxide to bisphenol is in particular from1.8:1 to

2.5:1, preferably 1.9:1 to 2,4;1, particul arIy preferably 2. 0 1 to 2 3: 1.
The bi spherﬁsﬁp@a lwhl argipagtisulasly prefeared arq 2 2rhis(éydeasyahen Gies-

Py oy e SEA nd 12 P B el 51 By Rt el

The bisphenols or the mixtures thereof are preferabiy reacted, with the exclusion of
oxygen (e.g. by providing an inert nitrogen atmosphere), with aqueous alkali
hydroxide solution having a dissolved oxygen content <100 ppb, preferably <20 ppb.

20 The concentration of alkali hydroxide solution is preferably such that the
concentration of the resultant solution of an alkali hydroxide is as close as possible to
the solubility limit, i.e. in the range of from 15 to 20 wt.%, preferably 16.5 to
18.5 wt.%. The molar ratio of alkali hydroxide to bisphenol is in particular from 1.8:1
to 2.5:1, preferably 1.9:1 to 2.4:1, particularly preferably 2.0:1 to 2.3:1. The bisphenol

25 may be dissolved as a solid in the alkali hydroxide solution. However, it is preferable
for it to be added to the alkali hydroxide solution directly as a melt at temperatures of
from 20°C to 90°C, pi'eférably 30°C to 70°C, without its having to pass through the
solid state.

30 The virtually oxygen-free aquéous alkali hydroxide solution used to produce the
_aqueous solution of an alkali salt of a bisphenol may be produced by eleqtrdlysis.
. After production, the alkali hydroxide solution should be stored and transported under




.from20C to 90C, preferably 30Cto 70C, without its having to pass through
the solid.wbaigege3. 0 The virtually oxygen-free aqueous al ke¢ti/Ekpolisan de . ..
solution used to' . produce the aqueous solution of an alkali salt of a

bi sphenol may be produced by el ectrolysiss. _ Affterproduction, the

al kal i hydroxi de solution should be stored and transported under WO

01/ 19893 PCT/ EPOO/ 08470 -5 inert gas For use I n the process according to

th t ti 1 k d | ut d
ur i ng. ol Rt By Fof Hes e acrs Peerdinitoshe BRI, fie foBrenttbp ph oA
oxygen-fr equdt&tlde/sdﬁméﬁlbaﬁﬁtemhﬁﬁg etaé&esvasl@ gaﬁﬁmyefkdﬁmy ditufioh |With

dei oni sed water_in a manner_known rn principle, e.g. catal yt ically
degassi ng dﬁl’t%‘n}uy oxygearireey lly t deipnisedy watsse Quygem s I§EIOM9¢ dromnths ﬁ’éb’al ned

of an al kal xhi bi. rgic exes,

whi ch are rfiai% ura I‘@Jtalﬁg%%%egggn‘?nd%‘. %%‘B%oté éﬂtﬁ%é/ Pyd%g&gﬁllgsdﬁh% nol.

used. 3f aibérs ihg, used whi ch has a col our index <10 Hazen (ASTM D 10
pEESMpping.

1686), col our indexes of <1.5 Hazen, preferably <1.0 Hazen may be achi eved.
The pol ycarbonates may be branched deliberately and in a controlled manner

by the useryafagaidis soﬁﬁBH BELH ARaIRSANSF 2 B¥pHTRbESxIRbit pitically

t
br anchi ng agents ar e: | or og UC|ndf

4, 6-di met hﬁbwz;ohlﬁ"-mdexesAwh;chrmmahmiw plsg -dependenton zth@cdlomeum@dx QBthe

D1 ir o el IR RaR A Gsed wRR Bl 8 eI RS TS Res (RSTRER

2, 2- bigs- [ 4,1686), B6Kbur MeKPOf RN S Mazehy frefhably ki 0 RaRASiay be achieved.
2, 4-bi s(4- hydroxyphenyl|sopropyl)phenol 2, 6-
bIS(2 hydr oxy- 5' nethylbenzyl) 4- nethylphenol 2- (4- hydr oxyphenyl ) -2-(2, 4-

ﬂé%dzzxﬁhﬁ’% oﬁ{%ﬁ B plreolr)) dec}]e}/ Fbﬁotere °°5‘ES°“% I C aC|yd ester;
tetra- (4 hyse ofyphi ra;do)mtstdfehnmchkgam( E—x@dapb;ahfaulyaﬂieb;dnchmg agents are:
ool oYy phE ”Séiﬁ%ﬁgr?t“??ﬁﬁ@mﬂ;ﬂf SO YD 4.6-dimethyl-
rzretlhg :ShydLer oxyphen Y@%Qgh?iﬁeg|1?g?%|(ﬁgg%&yﬁh&m)géﬂ§@ﬁe ﬁ lq-%g(r_g;(y-
ydroxypheny. e; tri- 4-hydroxyphenyl)phenylmethane ,2-bis-[4,4-bis(4-
hydroxyphenyl)cyclohexyl]propane; 2,4-bis(4-hydroxyphenylisopropyl)phenol; 2,6-
bis(2-hydroxy-5'-methylbenzyl)-4-methylphenol; 2-(4-hydroxyphenyl)-2-(2,4-
dihydroxyphenyl)propane; hexa-(4-(4-hydroxyphenylisopropyl)phenyl)orthotereph—
20 thalic acid ester; tetra-(4-hydroxyphenyl)methane; tetra-(4-(4-bydroxyphenyl-
isopropyl)phenoxy)methane); o,o',o"-tris-(4-hydroxyphenyl)-1,3,5-triisopropyl-
benzene; 2,4-dihydroxybenzoic acid; trimesic acid; cyanuric chloride; 3,3-bis(3-
methyl-4-hydroxyphenyl)-2-0x0-2,3-dihydroindole; 1,4-bis(4',4"-dihydroxy-
triphenyl)methyl)benzene and in particular o,o',c"-tris-(4-hydroxyphenyl)-1,3,5-

25 triisopropylbenzene.

. The branching agents or mixtures of branching agents which may optionally also be
used, in an amount of 0.05 to 2 mol-% relative to the bisphenols used, may be
introduced together with the bisphenols.

30 o | .
" Chain terminators tnay be used according to the invention. The chain terminators used
... .according to the invention are preferably phenols such as phenol, alkylphenols such as




.. triphenyl)nethyl)benzene and in particular
a a', 'a"-t‘ri@b(of.nmglroxyphenyl )-1,3,5- 25 triisopropyl benzengerkEpgodiadnchi ng
‘agents or mxtures of branching agents which may optionally a'fso be used,
in an anount of 0.05 to 2 nol-%rel ati\i%_to t he bi sphenol s used, nay be
I ntroduced together with the bisphenols.” 30 Chain term nators may be used
according to the invention. The chain termnators used -according to .the
i nvention are gr ef erably. . phenols .such as phenol, _al kyl phenol s such as WQ

01719893 Pcreebard ddartdutylphenalsehlomphenel; kromophenol @mwaylphenol oF gyxBwe |

br onbphenol e 4y 9] SFe] Wy “&]ggﬁ ~dréfelreq PUt YI phenol
or cunyl pheﬂr%ol érgéﬁ&z’%#egﬁpg Q/i p?g err &gﬁgﬁ%ﬁg@%ﬁ%&; and br anchi ng
agents may be added to the reaction mxture as a 5 separate solution or

t oget her with.the bi sphenql.ate, . wherein care be, taken to . ensure that
e sol ut | it ST G Gasa B 6 AA028 18 1 FEpoHem CHECRR P8R | on
as thes aques@iakﬁat%‘ﬂolﬂﬂoﬂ”oﬁog@ﬂfﬂeﬁ'w}iﬂ iheslﬁ,kﬁheﬂfulaﬂe Ritp&iR Rate mitst bé _hﬁ%]efne%g

materials and sol vents used for synthesi's may be contam nated with _
i npur.i ti es ehswemthatghepodutions have thedamiedowpxygéreeantant aogosdiag to thedn¥entidns t o

work with rtin 11 al ILeh ar s €l ean as possible. For the
pur poses ofagﬁeeaqﬁfg?ensﬁiuﬁoﬁ\?fﬁfl%s@ﬁﬁ?&%ﬁ%’?‘g&ﬁhy be used for packagi ng,
storage or transportation of liquids, solids or gases. Containers are
preferably used for 15 packaging, stora%e or transportation of |jquids

(1iquid cortlhithrefesd matrialscandaselvents awed; lorpunthesiiomay s eontamingied #ating,
storage or 4 %ﬁé’sofr&ﬂtdlé’gr&%cﬁ@ﬁ Ghd & g’é"thgl%l)ilvm?inﬁﬂf]aﬁ]}f?s RHhBAseRmo! the
i nvent1on, contalners are, tor exanple,” water "bottles having a volune of
from 0.1 1 statingxbatepalsfweniclohrg a8 cledintappaBible.very particularly preferably =
3.8 201 (1 gallon), 7.61 (2 gallons), 11.4 1 (3 gallons), 15.1 1 (4
gallons) and 18.9 1 (5 gallons). The bottles have an enpty weight, for
exanpl e, OfFof R pRepbsés 60 the0Pfséht dfiventiohS taritaikss PRy be! @sed0fP RckNBHE

bottl es having weights of from 650 g to 900 g being
storage or transportation of liquids, solids or gases. Containers are preferably used for

15 packaging, storage or transportation of liquids (liquid containers) and are parficularly
preferably used for packaging, storage or transportation of water (water bottles).

For the purposes of the invention, containers are, for example, water bottles having a

volume of from 0.1 I to 50 1, preferably 0.5 1to 50 1, very particularly preferably = 3.8

20 1 (1 gallon), 7.61 (2 gallons), 11.4 1 (3 gallons), 15.1 1 (4 gallons) and 189 1 (5
gallons). The bottles have an empty weight, for example, of from 0.1 g to 3000 g and
preferably 50 g to 2000 g, water bottles having weights of from 650 g to 900 g being
particularly preferred. The wall thicknesses of the bottles are from 0.5 mm to 5 mm,
preferably 0.8 mm to 4 mm. For the purposes of the invention, water bottles are blow

25 mouldings of a length of from 5 mm to 2000 mm, preferably 100 mm to 1000 mm.
The water bottles have a maximum circumference of from 10 mm to 250 mm for
example, preferably 50 mm to 150 mm and very particularly preferably 70 to 90 mm.

For the purposes of the invention, water bottles are, for cxample,'blow mouldings

with a bottle neck of a length of from 1 mm to 500 mm; preferably 10 mm to 250 mm,

30 particularly preferably 50 mr to 100 mm and very particularly preferably 70 to 80
mm. The wall tﬁiéimess of the bottle neck varies, for example, between 0.5 mm and
_...10 mm, preferably 1 mm and 10 mm and very particularly preferably 2 mm and 7



:partlcularly preferred. The wall thicknesses of the bottles are fromO0.5 nm
to 5 nmm f y-0.8 mmto 4 nm -For the purposes of t ' I.on,

‘wat er bottP% oi)ég%l ow 25 moul dings of a.length of fromb5 %W@B%‘bﬁmn
preferably 100 mmto 1000 mm The water. bottles have a maxi num
circunference of from10 mmto 250 mm f3r exanple, preferably 50 nrmto 150
mm and very particularly preferably 70 to 90 nm For the purposes of the

“invention, water bottl es are, for exanple, blow nmouldings wth a bottle
neck of a |mmgThe dianfeteywf therbuttlonékOranies, fprafamﬂb;lbptvst@nrﬁmnnamﬁm(}mn 30

o 50" mm BT (100 ¥ heit st of 4 o . 5 U bt Py ifiRes

bet ween 0. Syrefaradd 0. mm preferably. 1 nmand 10 mnand very particularly
preferably 2 mmand 7 WO 01/ 19893 PCTI EP00/ 08470 -7 mm The di aneter of
the bottle neck varies, for exanple, between 5 mm and 200 nm 10 mmto 100

nm bei pr&f r red. 5
The bo tonsﬁgﬁg% e mﬁ%@%ﬁ@%ﬁgéé@%@ﬁ%'}g e ﬁé&/,e]n |or?‘%(t§/rg |fo\1°|i-neters
of, for exaampk, ﬁbfmIOﬂ:ﬁlmanﬂﬁﬁrdf&hbWSﬂmfmlMOSﬁnrmiﬂtmrﬁﬁﬂﬁwhﬂyd very
partlcul arly preferablx 70 to 90 mm Forqﬁehe .purposes of th |nv ntlon

wat er bot t IPEferRbly B9 &0 1w &orde prrpesss ofthie davention water bo

round, ovaly, | VirBeh fg'o% 39 oval
and hexagona@mﬁgpes%?ed%?gége?es ihgéplebrl esfl gn oafﬁ%%@ g!s rrg{/bgbe
based on amrygules hawigigsitof hZ:eldb:eﬂmuﬂ o‘ﬂienmthekag@ai ehapes et pmf@rqdr dher abl y

t bbed.,.The bot t | di
one d ror detiE Prpbtpul iyl BESF5H atf acsiren AR L EnE B R IS 1 | b
and/ or beadfe preferebliomibolli Q#rﬁiobbheme wwései&af@ngafto tﬂi@fmh@hﬁé@nyayt Hiseny

desired spacing or wwth several different spacings. The surface textures
of the bot Pp@ﬁni%oa%ebmﬂfﬁélffﬁ!ﬂﬂh@ffaﬁ@éﬁw Shirface depsries copgistng- AR HbaNA/ or

1 adonar ks HRF Belli by BN Urdond QLR ncf 08 e Bouil WEn PEBRNA TOTED

vol une i ndlspm:ﬁng)m wi[hasdvatai | different spacmgs The surface textures of the bottles

15 according to the invention may comprise roughened and/or incorporated textures,

o

symbols, decorations, coats of arms, company names, frademarks, monograms,
producer details, descriptions of materials and/or volume indications. The bottles
according to the invention may comprise any desired number of handles, which may
be arranged at the side, top and/or bottom. The handles may be external and/or

20 incorporated into the bottle contour. The handles may be foldable or fixed. The
handles may have any desired contour, i.e. they may be oval, round and/or
polygonal/angular. The handles exhibit a length of from 0.1 mm to 180 mm, for
example, preferably from 20 mm to 120 mm.




-ext er nal

_according to the invention may conprise any desired nunber of handl es,

whi ch may 7 ged at the side, top and/or bottom The § 08478 be”
an /06?1/% i ncorporated into the bottle contour. Theé?gérllﬁ?es may be

fol dable or fixed. The handles may hav_es__any desired contour, i.e. they may
be oval, round and/or pol ygonal/angul ar. The handl es exhibit a | ength of
from0.1 mmto 180 mm for exanple, preferably from20 nmto 120 nm WO
01/ 19893 PCII EPOQ/ 08470 -8- Exanples In the foll ow ng Exanpl es, the col our
i ndexes wer EXa3mplesni ned according to ASTM D 1686 by neasuring absorption
up to 400 nmover an irradiation length of 50 cm 5 For the purpose of

“colorinetric characterisation, the pol ycarbonate sheets (60x40x4nm

produced byketke following BExamples.ché colounindéxts werevdeterntned acopeding tn ASTMI® Dat a
Col or spect otoneter Spektra Flash SF-500. Trapnsm ssion surement was
perforned a | REASUHnSR W%@A@Oﬁmv‘eﬁ@e%&eﬁ% gt 910 nat i on
with &0 the nmeasuring geonetry DO for normal illumnant C/2. Exanple 1 To
produce 1.022 tlh of a 15 % aqueous sodi um bi sphenol ate sol ution, 867.5

kg/h of a BE& 6he mmgseoof ealaiimetricy dhharactésisatinngt it polsicarbanate k gh¢etof BPA
melt were i ned sonti.nuouysl y.. The ent.dre,.proce was_ per forned under an
et ot oo AR DO RHAY duanlidh 5 il Tt WarB S8 Gl T o
conpri sed ate Datg €dlorGcpeéttiphoRineid? Spebira Fiish ISF2900. CRrluskniisdionl BreaSireinlet

resul tant 15 % aqueous sodj um _bi spheno] ate _sol ution ampunted tq 0.5 Hazen.
This sodi un¥a aeeordige (vo DIN using nedychromatic sample ilwpipation 3vith e by
the pbase i ;agg.ﬁ] ; LT IRE gmgﬁﬁrgg 1 To produce 1.022 t/h of
a 15 oaquetglgjg&so ;@%%@?Bﬁé’r{o ate s%*%ltlon, .5 kg/h of a 25 6.5 %
aqueous sodi um hydroxi de solution and 154.5 kg/h of BPA nelt were

Example 1

To produce 1.022 t/h of a 15 % aqueous sodium bisphenolate solution, 867.5 kg/h of a
15 6.5 % aqueous sodium hydroxide solution and 154.5 kg/h of BPA melt were
combined continuously. The entire process was performed under an inert atmosphere
of nitrogen. The 6.5 % aqueous sodium hydroxide solution comprised an oxygen
content of 10 ppb. The Hazen colour index of the resultant 15 % aqueous sodium
bisphenolate solution amounted to 0.5 Hazen. This sodium bisphenolate solution was

20 used to produce polycarbonate by the phase interface process.

Comparative Example 1

To produce 1.022 t/h of a 15 % aqueous sodium bisphenolate solution, 867.5 kg/h of a
25 6.5 % aqueous sodium hydroxide solution and 154.5 kg/h of BPA melt were
combined continuously. The entire process was performed under an inert atmosphere
of nitrogen. The 6.5 % aqueous sodium hydroxide solution comprised an oxygen
content of 250 ppb. The Hazen colour index of the resultant 15 % aqueous sodium
bisphenolate solution amounted to 2 Hazen This sodium bisphenolate solution was

30 used to produce polycarbonate by the phase interface process.




. combi'ned continuously. The entire process was performed under an inert

at rms'pherew@byrg'spj ogen. The 6.5 % aqueous sodi um hydr oxi deecIntrdo/084vo

-conpri sed an'oxygen content of 250 ppb..The Hazen col our index of the

resul tant 15 % aqueous sodi um bi sphenpbate solution amunted to 2 Hazen.
Thi s sodi um bi sphenol ate solution was 30 used to produce pol ycarbonate by
the phase interface process. WO 01/19893 PCTI EPO0/ 08470 -9- Exanple 2 A
pol ycar bonge Wllt2 phenol end groups, a nelt index (MFR)- of 3 (neasured
accordi ng 133) and a branching agent content of 0.3 nol %

| satinbiscresol 5 was produced fromthe sodi um bi sphenol ate sol ution
obtained in Exanple |. This polﬁcar bonat e was Pr.ocessed I n an extrusion

b|h ow moul difn@obicathonels Withdehsaoh eudhtEPUPS ot ltmwé dder QMEB) ofe3 dmessyad| ons.
{rans ssi GorSaE WPt b 45 EhaEchy M sontint br S LIRIML BT

phenol5 endwas qupduced fiaah tthe odivm( Bifphenolatd s¢lutias wbtainedaincBrathplg 1.0THiSO
1133) and a &Faﬁchi ngYa ent cqntent of .O.g nol % | at‘i#gtéi scresol vvaF
oroduced f PFETENAE a3 Frosesssdn an sxEvioh Blovomo t PPredNsA Helte 15
Exanpl e 1. pdfileSwitdh WoRikOHPS BallGis, PhOWaRT Bottled werd A WseRécd Nisdlly wiier t he
sane conditions as in Exanplfe 2 to produce water bottles with a’vol une of
5 gal | ons. regand togelar apd trahsesissien (et Mableddsessed visually with regard to
colour and transm ssion (see Table 1). 20 Table 1 Conparative Exanple 2
Exanpl e 2 Col our yellower than Exanple 2 bluer than Conparison

Tr and@i ssi Condparativé Eaampleipl € 2 nore transparent than Conpari son Exanpl e
3 T

A polycarbonate with phenol end groups, a melt index (MFR) of 3 (measured
according to ISO 1133) and a branching agent content of 0.3 mol% isatinbiscresol
was produced from the sodium bisphenolate solution obtained in Comparative
15 = Example 1. This polycarbonate was processed in the same plant and under the same
conditions as in Example 2 to produce water bottles with a volume of 5 gallons. The

water bottles were then assessed visually with regard to colour and transmission (see

Table 1).
20 Table 1
Comparative Example 2 “Example 2
Colour yellower than Example 2 bluer than Comparison
Transmission lower than Example2 . | more transparent than
' Comparison
Example 3

25 A polycarbonate with phenol end groups, a melt index (MFR) of 3 (measured
according to ISO 1133) and a br:lmchihg agent 'content of 0.3 mol% isatinbiscresol
was produced from the sodium bisphenolate solution obtained in Example 1. This

... bolycarbonate was processed in an extrusion plant to produce sheets. .



- 25 A’potycarbonate with phenol end groups, a nelt index. (MFR) of 3
(nmeasured woQ/ioBoBg to |1 SO 1133) and a branchi ng agent congErmreuiosdrod
-mol 1 /9 isatinbiscresol was produced fromthe sodi um bi sphenol ate sol ution
obtained in Exanple 1. This __pol ! ggrbonate was processedin an
extrusion. plant to produce sheets. . WD 01/19893 PCTI.EP00/ 08470 -10 The
extrusion plant was equi pped with a screw of 'l ength 33D and a di aneter of
75 mmand with venting. The nelt tenperature was 260C. The sheet die was
600 mMm wi de. Col our speci rrens (60x40x4m*r) .were sawn fromthe sheets -

obt ai ned anthe éxtfiskne 88 twAith aOscesw %Il@@tﬁ I33DTRAS 4 didBieter (fabl e
2). Conparative Exanple ’Ebéycar bonate wi th phenol engﬂgroups a nelt
i ndex (NUR)7 mich dempergturewaso € IBhe sheptrhi wis HR0 mmag

b sphenol atUEo A onsgg%’[éal T AP PRRRES Mure i B8 bl bl Ul ™

pol ycas bonaubseqaenthy subjreteddo bmoﬁmmdmmn@itmbléb) produce sheets.
Col our specinens (60x40x4mB) were sawn fromthe sheets obtained and
subsequent|ly subjected to colorinetric neasurenent (Table 2). 15 Table 2

Conpar atlv%ﬁﬁ%‘a%ﬁmﬁ%gml e 3 260C Yellowness Index -30.39 -29.80
-0.59 Tra 16 -3.76 Exarrpl e 4 20 A pol ycarbonate with
phenol end groups a melt index (N FR) -of (rreasured according to I SO
1133) and 6}\. po ycar oL eagvltﬂt pﬁ: eerxllﬁ gxfougs 3a %)tl',lg/olﬁ ex tl\%k?crfe 3 Odmeasured

10 according to ISO 1133) and a branching agent content of 0.3 mol% isatinbiscresol

was produced from the sodium bisphenolate solution obféincd in Comparative

Example 1. This polycarbonate was processed in an extrusion plant to produce sheets.
Colour specimens (60x40x4mm®) were sawn ﬁ'om the sheets obtained and
subsequently subjected to colorimetric measurement (T able 2).

15
Table2 -
Comparative Example 3 ' A
Example 3
260°C
Yellowness Index T -30.39 -29.80 -0.59
Transmission 65.40 ' 69.16 3.76
Example 4
20

A polycarbonate with phenol end groups, a melt index (MFR) of 3 (measured
according to ISO 1133) and a branching agent content of 0.3 mol% isatinbiscresol
was produced from the sodium bisphenolate solution obtained in Example 1. This
polycarbonate was processed in an Arburg 270-210-25 mm injection moulding
25 machine at a melt temperature of between 280 and 340°C (+/- 5°C), a mould
temperature of 90°C (#-3°C), an injection rate of 40 mm/s and a cycle time of 43 s to




" was: produced from the sodi um bi sphenol ate sol ution obtained in Exanple 1.

. This*' pol yoeobnrmsbe was processed in-an Arburg 270-210- 25 mOI/EPOB4TON
-moul ding 25 nmachine at a nelt tenperature of between 280 and 340C (+1- 50),
a nmoul'd tenperature of 90C (+1- 3C), gydinjection rate of 40 nms and a
cycle tinme of 43 9 to WO 01/19893 PCT/ EPO0/ 08470 -11 produce sheets
(60x40x4m®B) . The sheets obt ai ned were then subjected to colorinetric

end or oupe PR, feble, (CORERELST THEC HReds byt PGS TP (el 3021

a br anchi ngohg@mitricoeasarémet (Pable BR! % i satinbi scresol  was produced from
t he sodi um bi sphenol ate sol ution obtained in Conparative Exanple 1. This

pol ycarbonate was processed in an Arburg 270-210-25 mminjection 10

moul di ng Mgy g5 aiige FaMe processing conditions as in Exanple 4 to
produce m%m% The sheets obtained were then subjected to
coloriSmetric neasurenent (Tabl e 3). Table 3 15 Conparison Exanple 4

Exanpl e 28QC  Yel | 30,46 -29. 95 65 55 69. 32
377 300G é’PFgﬁ?gE%els \phetiol §14, 2rougs, 5 Tef hé“de’f’r@ﬁ@@n :‘S%O 69, 36

3. 90 320Caccording to ISO 1133) and a branching agent content of 0.3 mol% 1satmb1scresol
was produced from the sodium bisphenolate solution obtained in Comparative

Example 1. This polycarbonate was processed in an Arburg 270-210-25 mm injection

10 moulding machine under the same processing conditions as in Example 4 to produce

sheets (60x40x4mm®). The sheets obtained were then subjected to colorimetric

measurement (Table 3).
Table3
15
Comparison Example 4 A
Example
280°C
Yellowness Index -30.46 -29.95 0.51
Transmission ' 65.55 69.32 3.77
300°C _
Yellowness Index . -30.45 -30.00 0.45
Transmission 65.46 69.36 3.90
~320°C
Yellowness Index 30.81 2994 087
Transmission 65.72 69.41 3.69
340°C ' |
Yellowness Index -30.83 29.92 ~ 091
Transmission 65.87 | 69.38 - 3.51

‘The Exampies show the advantageous properties. of the containers according to the

--~invention. - -- - -



. Yel L.owress | ndex -30.81 -29.94 0.87 Transmnmi ssion 65.72 69.41 3.69 340C

. Yel | owness Wwiodg/9sge30. 83 -29.92 0.91 -Transm ssion 65.87 69. géreprbdossiihe

Exanpl es show t he advant ageous properties of the containers according to
the ---:Anvention.. t o WO 01/19893 PCJ44P00/ 08470 -12
1111211121121211212122112212 11 1111 dauns Ms 1. Polycar bonat e cont ai nef;
wherein the polycarbonate is produced by the phase int je‘umg"lﬂluﬁﬁﬂﬂ,ﬁm

t he aqueous,sol ution of an alkali salt of a bisphenol

content of | ved oxygen of less than 150 ppb. 2. Contai ner “aclor 8i ng to

claim1, characterised in that the container is a liquid container. 10 3.
Cont ai ner according to claiml1, characterised in that the cont al ner is'a

water botth-e. 4Polyeasbenate epntajner; shezaim thespalyeashbanatryistpsoduspd biydhe phaseai ms 1
to 3 b t | di
to any one of o htertbd ol sl acibotls edTit GF b et P68 £bRBRCoRGERY ¢! MO

cont aisers accortﬂenemhasaaomtennefdxﬁsmeﬂidmgénbf)leé’sthaulwmﬂagi ng, storage 20
or transportation of |iquids, solids or gases.

2.  Container according to claim 1, characterised in that the container is a liquid

container.
L}
10 3. Container according to claim 1, characterised in that the container is a water
bottle.
4. Production of containers according to any one of claims 1 to 3 by injection
blow moulding.

15
5. Production of containers according to any one of claims 1 to 3 by extrusion
blow moulding.

6. Use of containers according to any one of claims 1 to 3 for packaging, storage
20 or transportation of liquids, solids or gases.



