1 e3e<8894: : ;| r<6<T<W <(' WO 01/32381 PCT/ EP00/ 10401 -1 High purity polyner
pell ets and pwoorssdior the production thereof * Y59159* 5 TRerkruoaodgion
relates to a process for producing polymer pellets, in particular

pol ycarbonate pellets, frompolynmer neltsyi-in parti cuI ar pol ycar bonat e
nmelts, by melt extruding the polyner, cooling the nelt in a coolin

and pell etisi ng the solidified polynmer, in which process t he cqmmﬂ mﬁummﬂm
anbient air c 1 folr\the prekietion ttherof ol

content of at nost 10 ppm 10 preferably at nost 5 ppm parti cul arl#soise
preferably at nost 0.5 ppm High purity polycarbonates are used for optical
nmoul di ngs, for exanple for optical and nagneto-optical storage nedia, in
particular | aser-readable or -witable data storage nedia. Since there is a
desire fbr thElsee ilmmitian trelates hfoba tprevass fgr gadducingt polyger Telleapacipagticutane

pol ycar bonat es % Iso to exhibit increased | evel s of purity. Such

hi gh purity pQﬂ t% fromi nalymen my ﬁrs’é‘dpqrﬁcﬁﬁraﬁi)]ﬁfﬁarb%‘?at?rﬁieéﬁs by
vehicl es and f f f ght
{Fansrm o, on it Kacroing (S padinct Hoofits o emﬁ%{}?%’%“n% Rid PUfifly tht

i nport ance. Godidifieg pdilymbhem Whmtisgroaf@s shee boeling ait cgre&ﬂﬂbmuaeszonmg anbl ed
doubl e-wal | sheets ar, cellu sheets or solid sheets. These noul dings are

produced by %" tact tWigh ﬂ?ﬁ)BP exé%?lﬁélswsawlélﬁt?%%rpfbﬁo‘ﬂpﬁom Ay
using a @oly Q. w0 pr oduce

pol ycar onat gl?é% m}h% 1’{8}%&?6@@ ahﬁglsagly:ﬁg%ﬁ d@ggg o5

di hydr oxydi aryl aI kanes in the for m of their aI kal i - met aI salts are reacted
wi th phosgene_ jn the heterogeneous phase in the presence of inorganic bases

such as sodi ufHERIFBY Palycabppateorreised for eptigalmeuldingsefor expmplenfor Apticad
duced pol
Phase | s bt spal RS opcd S8abd nid th kbl HodriiedaBRCM RiablEng oo

or gani ¢ pol ycastage atediac Shicaltliiﬁra@ aBQeiﬁa&Bﬁthe& wasiaad exhibll cabr @aateOssrapb ui d
intended, inter alia, to renove el ectrolétes and the washing fluid is then

separ at &8 of fCaPFH.; EJWQ%S’MC@Y@@W%HQG@@VPH f to erhibibincreased levels pbpyrisar bonat e.
In the | ast stage, the polycarbonate is converted into a form e.qg.
pellets, which may be readily further processed. *@0002* " WD 01/ 32381
PCT/ EP0OO/ 10408uchhi dnpiirits fhopesdohite is@ditinally 0sHAGH Btz K MokRRBkRRs afid t he
melt transesterification process or variants thereof (three stage processes
i nvol vi ng nel diffgsess Jex P@YnfflﬂeC@Fﬁ, g@c‘é[hlﬁbrﬁalhlgh tvgk i light aensmissisn| withquhas e

pol ycondensat, re ol ycar bonat S converte t

reaction/ pr odlhigjt%%fgcntﬁ Rt'0 tge Plé’ru 8% ISDOIL o8Py Im aélﬁe lazing q(}éﬁa]i?ﬁ eiS)“‘iSurt her
processgol. | fsuchesCoRRnhonRk, wedueagddamdowhﬂl ehbsts B9 RNPREIRESs BF okided,
the quality of the polycarbonates, in particular with respect to inpurities

and i nper f ectsheeis. |rhe$€hénqlddl|9§$ yarer produged, bB’slmﬂv@envmutdeJeextnmquaade for
t {. The t
orovide pol ycaimoE RV HERBE RS 4 pASFuBRLEE iR asblun AT L Vet Cy wi ¢

regard to freedomfromi rrperfectl ons, which are suitable for produm ng
nmoul di ngs, in particular optical moul di ngs, magneto-optical 15 and opti cal
data storage Hedipiodiceh prdycartountes | ybyhi gie dsa-eallédnsphases lmerfacqoaprocessl, arly

low oc Chlg ren C(ﬁh}Q(Ir Ogye 1§r(}:/faﬁ(a%£]sd m c rfo ayo fd thteE]re aﬁicl P—mete?ln gl' € Oxfeact:trelg wit o

phosgene in the heterogeneous phase in the presence of inorganic bases such as

sodium hydroxide solution and an organic solvent, in which the produced
polycarbonate is readily soluble. During the reaction, the aqueous phase is dispersed
in the organic phase and, after the reaction, the organic polycarbonate-containing
30 phase is washed with an aqueous fluid intended, inter alia, to remove electrolytes
and the washing fluid is then separated off. The organic solvent is then removed
from the polycarbonate. In the last stage, the polycarbonate is converted into a form,

e.g. pellets, which may be readily further processed.
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processes. The nunber of inperfections in the polycarbonate nay be

det ermi ned bywa diasss1 fil m 20 scan test. It has been found that/Etdeaosor
necessary pol ycarbonate quality may be achieved with a process of the
above-stated type if working-up/pelletisagpion of the polycarbonate is
perfornmed under certain special conditions, according to the characterising
clause of 25 claim 1. The invention provides a process fox producing

pol ymer pellets, in particular polycarbonate pellets, from polynmer nelts,
in particul ar ABSth¥€ podaeiIatveay 8t pfodubing 'Fillycafbohnkiesdiif ghd RRIPEANSERENGHBhI NI
the melt in a cooling fluid and pelletising the 30 solidified polyner,

char act er i sedprogesshen vartants ther¢afg(thtee stageapiocesses avoldogimelt ipmductiomtodct
with the polyper exhihits a | ids par.ticle content of at t 10 pp
preferably 5 gie CAVRPY F’CLﬁr%srtzﬁt})s P 8f eﬁpjigl 39{169.65 pﬂb' ndenmoﬂl'%%lmo’ the

PCT/ EPOOS 1040golychridifitePisofiértd dftep ¢@Bon/prddleficiing b $6i¢h, . thefbts [ MRicAE! t
extrusion, cooling of the nelt and pelletisation of the polymer are
performed in may bawdaddy furthsoprocsssPél | eti sation is particularly preferably
performed in a room wherein the anbient air comng into contact with the
polymer material is filtered in stages, the air being preferably initially
filtered throgie ol ' ifo- ' afddusedt it
filtered thr ollfgtrll} Rioh{ftionht WofliflsAbrelicisfify pHoBERED afd-uied Ineudily dtedle y

t hr ough fi nal pdlyj¢arleoratesf irf iphttisnlac |veiths esspett tb3impuriEes kad (imperfectionshia thel t er
cl asses. are 10 .determned.to DIN 24183 or, EUROVENT 4/5, 4/ 4 as_at August
1099) . Hlese PRI LEVER P %%@aﬁw&ﬁaﬁﬂ@gﬂ%meﬁthme}ymbam@m bi t
very good results when tested using the laser filmscan test, the

pol ycar bonat es produced according to the invention conprising |ess than
250, in parti'thd abjeceof thhdanvehfionlis tonpevidecpolpesb@rtesnghdo boydartsbmdiei | m
The invention further provides the pol r pellets which may be obtai ned
usi ng the protLE SYRORIERISH PREM W&hirﬁs%gﬁpd%eéwa e ywTiesfiansophicd $eoduce
t ranspar ent o o [ i 09 d |

storage nedi thﬂflld gﬂjfgg Egﬁ&lﬁg{? a@?@aﬁgé’ﬁ?a@?g%h@gﬁc%\@%ﬁﬁ%@% ?ﬁ%é\?ﬁtggbg?aévi des
transpail&nt nand ehitivgbdataeerdgeanedih evithglayticrlarpehisk idataadensities 60a partichiarly

i nvention. 25 The polyners to be used according to the invention are, for
exanpl e, pol y©¥ 15§ %’g,e Hotirferts naph Iwhich suauk e disadanngey cofr Bsn&newn and
m xtures therggf...dhe pol ycarbonates may be aromatic pol yester carbonates
or pol ycarbonates which are present in a mxture wiwth aromati c pol yester
carbonates. The term pol ycarbonate is used below to cover all the
above-nentioned pol yners. 30 The pol ycarbonate which is preferably used is
obt ai ned in phi&Mwpperof pppenfeetions wdht palyparheraty mey be determingd by @ laser filve nel t
transespgrifigatiQp process (H Schnell " WO 01/ 32381 PCT/ EPO0O/ 10401 -4

It has been found that the necessary polycarbonate quality may be achieved with a
process of the above-stated type if working-up/pelletisation of the polycarbonate is
performed under certain special conditions, according to the characterising clause of

25 claim 1,

The invention provides a process for producing polymer pellets, in particular
polycarbonate pellets, from polymer melts, in particular polycarbonate melts, by
melt extruding the polymer, cooling the melt in a cooling fluid and pelletising the

30 solidified polymer, characterised in that the cooling air or ambient air coming into
contact with the polymer exhibits a solids particle content of at most 10 ppm,
preferably 5 ppm, particularly preferably 0.5 ppm.



"Chemi stry and Physics of Pol ycarbonates”, Polynerreview, Vol. IX, p. 33
ff., Intersciwooa/sRslishers, New York 1964). One of the preferEem/10401
enbodi ments of the above-stated production process is a 5 variant in which
the feed materials are further processed.gccording to the phase interface
process, wherein the reaction solution containing polycarbonate is
optionally filtered directly after the reaction, the agueous phase is
separated off and the pol ycarbonate solution obtained is 10 optionally
filtered agai The prRsdHedprosesd Y fHardRaised HEhWRHB it Edtkisidni SoctRRIT ML RS f
and the solvent 1s evaporated, and the m xture of organic pol ycarbonate
sol uti on and #wskpedlgtisation o thegrolymérdroperfirmsd iman enclossdwoath. of t he washi ng
fluid is optionally heated until a clear solution 15 is obtai ned, before
filtration is perfornmed again at |east once, preferably twi ce, particularly
preferably atpdiRaStion!Ts Particu IS praferablyPsertormed & h Yodh ShRérahl the bbihages t 0
separate off the solids, the solvent i's separated off fromthe

pol ycar bonat econogantd edndaghovific theppolzmer iteniat lie diltarsdaindstages) thei geteingder

th diti f the . ding. to t [ tion. A f
enbodi ment  { uRE RGO RUR e ETere] BiEb B Rs T PLEREnC Biset KD 301 g ai r
or ambi ent ai fhen iiRkedMYorpAHe Gitdrs WF dilePLakses BT thH® 9Céi‘1'§lt t?nx?afllpl%fotﬁgﬁ he

pol ymer 25 exhibits a foreign particle content of at npst ion
particl es perfidalofilterat eff fijtparclassdseESl 18 te @I 1¥i (Whergiar thecfiltar tlasges edrer abl y

at nost mllion. ti r particle size > 0.5 Vinm, very
part i cullérl y mﬁi@ﬁﬁfﬂ%tor@@%%ﬁ%gp‘gm Etl‘g'ég‘ﬁbﬁ%)'of wat er
(particle size > 0.5 Vim. 30 This may be achieved by filtration of the
cooling fluid. WO 01/ 32381 PCT/ EPOO/ 10401 -5 Filtration of the other feed
mat eri al s, adthase \edyraerdpelletd amdy thid wicdldimghi prodiicedc therefione ekhipitpesry googd as
a rule using meribra e filtcgrs.. The pore_size of th% filter, material s
anmounts as a B PG 1g5teh vpine: e dassr, filgy e iast.ythe ralycarhepates prodycsdy
preferably froumQui9sPMd hvdnforl? flidst et ; kped 5
comercially tor g)%grrpl e fr olrln ?Dal({?mg.!r’ﬁlﬂﬁ 1%%86@%%?3?} ({34 g%‘%ﬁmgﬁégﬁrtg sggg
GrbH, DI18247 7inRedievtionnpet th’ Sextaded@UNAS type). In a preferred variant,
filtration is carried out in stages with a plurality of filters, wherein
coarser filters are conveniently used initially, followed by finer filters.
10 Anot her prgf : r [ (eTe: Lsthe.malt.
pol ycar bonat e pf%ggggﬁoﬁuﬁﬁmgﬂgg%}%ﬁ ?’ﬁ‘g&ﬁ% p ﬁt@gﬁgﬁgﬁag%giog éﬁr;ggl &ssfngctgfr: boni c
acid diaryl esbesss,accatdiigys¢ sharnvenpivn oo the bseadtehéofgioagRduse transparent
pol ycarbonate is produced at a tenperatuyre of 80C to 340C and a pressure of
| 000 nbar (hPRPUANES. OYheseiar ushHey | Preducipgypasrideadsbler dptapisipragee anadia figed
mat eri abg ar S lss0k the general formula HO-Z-OH, in which Zis a
di val ent org:%almclz r%@?d&ea%%th 6 to 30 carbon atons contai ning one or nore
aromati c groups. Exanpl es of such conpounds are bisphenols belonging to the
roup conprising.di hydroxydi phenyls, 20 bi s(hydroxyphenyl) al kanes, i ndan
gi spﬁenorg, le%F(g ERVER S{%}lféw;'ﬁ%) Pl@%/fhiéﬁ é{anﬁPaé?I%y%Pblkiy}ﬁ;elﬁ 9 )f@m e pelymer
bi s( hydroxyph]m : ' bi s(hydr oxyphenyl ) dii sopropyl benzenes.
Particularly prlets)earcrg(grg ﬁ%‘ﬂ""&‘ﬁ%@%a ongi ng to the above-nenti oned groups
of 25 conpounds are 2, 2-bi s(4-hydroxyphenyl ) propane (BPA/ bi sphenol A),
tetraal kyl bi sphenol A, 4, 4-(neta-phenyl enedii sopropyl)di phenol (bisphenol
1 %3 s(4-12@%mb@vﬁqﬁé%bﬁ yses ageerding tdheipyentiondiie ferexsaiple polyearbonates,
optionally, ' . pal S ich are rticularly
preferred ar ﬁtﬁoééﬁggél&ﬁgﬁﬁﬁse a%ngﬂéé‘lgéag?@%%%n@m Anﬂlﬂﬁé1 & Rfreot” lrﬁe
1, 1- bi s( 4- hy dscdyoaptiomates )Ima; Be arontdtizidtydsty cChbbaxesner p3%gﬁ@6n£té’bewﬁi¢hpcﬁé es of
the invention, suitable carbonic acid diesters are D - to Ca aryl
esters, pref ¥EHMYIN AEUNUES Wathsarpmatim Belypste capqoptes s T tarmunodyragionnts|is
h.e. used below to cover all the above-mentioned polymers.

30
The polycarbonate which is preferably used is obtained in particular by the so-called

phase interface process or the melt transesterification process (H. Schnell



WO 01/ 32381 PCT/ EPOO/ 10401 -6 Bi phenyl carbonate or dicresyl carbonate, for
exanpl e. The wardagmiss aci d diesters are used in anounts of lp®l/EP0d/104030
nol, preferably 1.02 to 1.15 nol relative to 1 nol of bisphenol. 5 Care
shoul d be taken that the feed materials,_j.e. the di phenols and carbonic
acid diaryl esters, are free of alkali netal ions and al kaline earth netal

i ons, wherein,4mounts o | kal i t.al jons ang .al kali.ne r.t b, met LoNns of
| ess than 0.1 e%ufrﬁ}%/ aBé 1%8’?’8? a({freTE‘? lyﬁr%?{gﬁegl,sg%lymggpggm Sﬁoal'c ?’é’ i 3:3y £,
esters exhi bi idpetigiee PubRsRlsS Netv Porki 1og4)ey be obtai ned by recrystallising,

washing or distilling carbonic acid diaryl esters 10 or diphenols. In the
process according to the invention, the content of alkali netal ions and

al kal i ne earth net ions in both.the diphengl and the carbonic acid

di ester shoul n%_rﬂgﬁtb?f’ HYS%geaaffrﬁléorab‘Pegs (ffgt p OVWgtetdoPEﬂduﬁti‘ﬂnon%BSScﬁnf‘ent
in the raw nmeySihaks WGt RRY RXELAH af YatHe ﬁ?&ce@séﬂpﬁc@mn% r@t&oaﬁda%gt of
saponi fiable chlorine in the carbonic acid diester should not exceed a

val ue of 0. O5ingsface ptocess, 15 advant ageous from the point of view of the

col our of the resultant polycarbonate if the raw materjals, j.e. the

di phenol s andwﬁ‘?fgmct PB‘E?ﬁBBn ﬁ@f*ﬁma FopteIpingpolycarbonateds ﬂB”t‘o‘B‘ié’ ;QWMIE?&HK t he
solid phase ifnrd g @4&Mn, Of purification by distillation of the raw
materials in the last stage of production, i. e. a nelt or mxed nelt of

t he raw nat erthal auesus phasediscsagparatedo offhend rtlan pebanbbhate adolutionr eltaimednsor at
| east ogg of ther wéo gaterials is added in fluid form The

pol ycar bonat e%pt}oﬂa@’ﬁg ti°0A%HBy be branched in deliberate and controlled
manner by usigg shhe s of branching agents, sone suitable branching
agents being: 25 p P or ogl ucr nol ,

4, 6- di et hyl -tbe 4ya8hing flu{dissychrated pffany thdwoitenP iseaveporated,

4,6-di methyl-2,4,6-tri(4-hydroxyphenyl)hept ane, |, ) ) .

1,3, 5-tri (4- Wr G BHEWS i cPrgatie pofycarbonate; solutionyandyroaidnyl yashing dluigo
tri (4-hydroxy (YA Y NeLTaAANys 1 . L1 . : .
2,2-bis[4,4- bﬂ]?4-¢1y§r o%lpg%nyl ? cy%ﬁhé)%ef}(%}fl]lsp?%boa{ﬁg}f heated until a clear solution

2, 4- bi s(8- hydisobtaniednyl i sopr opyl ) phenol " WD 01/ 32381 PCT/ EP00/ 10401

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

2- (4- hyér oxg;plPFég'él ?ltﬁllea,lﬁ-mr%?%@ﬂ%ﬁﬁ%gﬁ enfn preferably twice, particularly
hexa(4-(4-h i i cid r
hexa( ( A . J%ﬁ% ggwnggﬁg{]eg%ésp DERVPARANIR SRRNNPR) g8 loTeBRbR! off
tetra(4- (4-hyttesalygshenyl i sopropyl ) phenoxy) net hane,

1, 4-bis(4',4"-di hydraoxytriphen I)nethyl?benzene and in particular
a,a',a"-tris(ﬁmﬁ?ﬂ?ﬁ*?ﬁﬁ@ﬁ?@%q%ﬁQQBW@PPBﬁﬁﬁﬂﬁﬁﬁlbenzene. Ot her possibl e

b hi . . it . P10 .
chi or 1 42 ang 3l Goisedtaly ¥ AURATEP hatbiibisdd LRS' G BlnioB? (UL The
0.05 to 2 nolpfocdss hccanding rthedevdnsioept i onal ly to be used, relative to the

di phenol s introduced, may be introduced together with the di phenols. 15
Preferred catal ysts are conpounds of the general fornmulae 2 and 3: Ra | -t

i t1orent. al ey PEBORHAE nuRf frotadtifi Ml g FiRlor St bdSeSREE
the correspongli agbient sit,bthseapabdoling+Hlutd whick cbiedaftio oSl With the polymer
25 exhibits a foreign particle content of at most 2 million particles per 1 of water
(particle size > 0.5 pm), particularly preferably at most 1 million particles per 1 of
water (particle size > 0.5 pm), very particularly preferably at most 0.5 million

particles per | of water (particle size > 0.5 um).

30 This may be achieved by filtration of the cooling fluid.



11, as well as alkali netal/ alkaline earth netal catalysts. Suitable

cat al ysts forwdhm/aimve- menti oned process are, for exanple: pcT/EP00/10401

t et ramet hyl anmoni um hydr oxi de, tetramet hyl anmoni um acetate, tetranethyl 25
ammoni um fl uori de, tetranethyl anmoni um tegraphenyl boranate, tetraphenyl

WD 01/ 32381 PCT/ EPOO/ 10401 -g_ phosphoni um fluoride, tetraphenyl phosphoni um

t et raphenyl b nat e, di.nethyl phenyl apmoni um, hydr oxi,de, .t etraet hyl ammoni um
hydr oxi de, D&Eﬁtr%% 8E tgga‘ﬂ?{ i Eeg s%';egﬁgi a?ﬂgﬁre%sanfiofdoé% P@ mediumh 15
1,5, 7-tri azabédivehiehtly ferfdifiRa-28-29A® using membrane filters. The pore size of the filter

7phenyl -1, 5, 7-tri azabi cycl o[ 4. 4. 0] dec- 5-ene,
7- met hyl - 1, 5, ateriplszapduaiscasod le to fiver 09130 Snem, preferably from 0.02 to 1.5 um,

7, T-hexyl i dene-di -1, 5. 7-t fi-azabi 4. 4. -5-ene, . .
77 oeyl | aonere i PoRs BB BYCO B imy Sehchie Fferias may be obuined
7, 7" -dodecyl i gmerially: Ror /eddmig aRim YPAIP[nBHOINIBS363 Bibieich! akl' 3&REHBEES:

such as for exanple the phospazene base P1l-t-Cct

tert.octyl i m Gobtk Ds¢ 2 WeR adgvamiwalyl fBIESORCHDAS tppe)sphazene base P1-t-butyl
= tert.butylimno-tris(dinethylam no)phosphorane, BEM -
2-tert.-butylimno-2 10

di et hyl am no-g,, i h i3 nsad as 2+ : ) : I

hydr oxi des, Cﬂaar%gﬁéﬁicf,‘y%gclﬁliﬁ,d%}g{aﬁg%é%g@‘g? g?u ?—é{? Bﬁgﬁ%ﬁ@%ﬁgﬁ plu??ﬁ%ﬂf 1elész:?s’
acet at es, phoshtrainemarshyfitagere qhespératyased mptiallyd fdilwakddry fofer Fiteddi um

sodi um @ot assium caesium calcium barium nmagnesium 15 These catal ysts
are intrl duced in anmounts of from10'2 to 10-g nol, relative to 1 nol

di phenol . The i ed. J-P.C i i

Tore) | React | aRong FRa e boRe bRy ey A Bl BobsiBofle,
di ester may bgropessf or méhich; ctertingioviti wromiatidi dipheriols) wartsdnye aéidr digx@ragsless, i n
stirred-tank reactors, fiI.mégﬁe%a rators, stirred-tank reactors in

series, extr ¥ts | 3y pntion g AEEBEs . PANYRBFRONAKe ipnRrodused: &f f ace
process is USgEneGAIPBPESE ' ()a(§]W
conpounds are bipgpﬁ[efﬁors Ogﬁf{@@%gﬁ@g&%@g%’b%%%ﬁﬁﬂ, #@%@P?)'s a
di val ent5Sorganic residue with 6 to 30 carbon atons containing one or 25
nore aromati c_groups. Exar;gl es of such conmpounds are bi sphenol s which
bel ong to t he€ Bﬂﬁldé@ﬁﬁfpli Yrpediap JerdoRgterigp érs bisphenols of the general formula
bi s( hydr oxyphggay: Kangs; i j . {%If oxyphenyl ) et hers,
bi s( hydr oxyp%gy %O}Jé’u?lf %ﬁgg ,Bg?sn‘l( E{}%EQ{;{C}P a?aﬂr?y ﬁ&%@?\%? tz%ng(51 cal)bon atoms

a, a' - bi s( hydraxyyitiagyéndior smjoro pydrhatiz epamkps. Fxaltipldsi 68! such Yedmipfuals afle

bi sphenol s bel.ongi ng to the above-nentioned groups  of con&),un s are

2, 2- bi s(4- hy HERIFpREny brlongingne 10 bi ghen@ipum) | coraprising ky fibydionediphenals,

4, 4- (mey -phq&g(yj LA di ol :bi nol,.. 1.1-bis{4 WD

01/ 32381@-9 P i E@ggyﬁf%ggqﬁﬁéﬂﬁ’oxggﬁ%nyl]§1?§1,%§P§'-t r?l%ﬂrﬂ%@}ﬁ% exgﬂlgﬁse, as
wel |, opti onaib(iydregyphiesylyr eSsulfbRdseof bidopRbipheRaNat @stonbd Chagd e o -
particularly preferred are those based on the nononers bi sphenol A and

1, 1- bi s(4- hydrigydresyphenyldigopropylbaezensgs.cycl ohexane. The bi sphenol
conpounds to be used according to the invention are reacted with 5 carbonic
aci d conpounds, in particular phosgene. The pol yester carbonates which are
| kewi se sul tRbliCulate pbeatd AlsghindiS6doMing 6 _theS BRAGhS e Aftups of
mentioned, at |east one aromatic dicarboxylic acid and optionalTy carbonic
acid. S tablemnoynads i c atk cariPokip(4-bydsexypsenylprofane  ex@PV/kisplnbhoph)hal i ¢
10 acid, ter |4 id, i,sophthal ic,acid, 3, 3.-.0r :

4, 4" - di phenyﬁggéagggglggl?el%(?fiéc ftg'@?ﬁega'B Y RRAORERY QQWBBWI(PEPIE@PHM)’ 1,1-

bis(4-hydroxyphenyl)-3,3,5-trimethylcyclohexanone, as well, optionally, as mixtures

thereof. Copolycarbonates which are particularly preferred are those based on the

monomers bisphenol A and 1,1-bis(4-hydroxyphenyl)-3,3,5-trimethylcyclohexane.
30

For the purposes of the invention, suitable carbonic acid diesters are Di-Cg to Cy4

aryl esters, preferably the diesters of phenol or alkyl-substituted phenols, i.e.



I nert. organi c solvents used in the phase interface process are, for

exanpl e, di chiwor@apessiane, the various dichl oroet hanes and chp@rERioapsne
conmpounds, 15 chl or obenzene and chl orot ol uene, dichl oromet hane and m xt ures
of dichl oronet hane and chl orobenzene prefgrably being used. The reaction
may be accel erated by catalysts, such as tertiary am nes, Nal kyl pi peridi nes
or oniumsaltsg., Use i r.ef er.abl de of .tributyl.amn 20 t.ri.et hyl am ne
and N ot hyi i HEPPNT FBoRis o Rt TRiRER R R e TR Sevorionuf uRslats &8
cunyl phenol , fsedtifbionMs by 185 Q!300hol pleterdbl$ 102 L1 B RbIWYEIdMEYS ) REGIRE! MRy
be used as chain termnators and nol ar mass fegul ators. Isatin biscresol
may be used asisphepphnchi ng agent, for exanple. 25 Were the phase interface
process is used to produce the high purity polycarbonates preferably used
in the process according to the invention, the bisphenols are dissolved in
an aqueoys al k@i MBuRNES BkeR il RN RORHHR) DY A HiflRnSR! ki Qfboni'&ighai n
termnators optionally required to produce copol ycarbonates are 3|sso ved

i n the aqueoudianll lealeisparg fras ef aikadidoheth] tidresr atdoalkalimen edrtie ntetad rigesy ivchepdias e

wi t hout sol vent 30 i untg.of from 1.0 to 20.Q.nol % per no| of
b1 spheno . prejiteof ARER Bt iShsced g ot Atk oL AP A GPEHBEt her
reacti on conpg ; } 1 OB S P61 sn@;ﬁn 4 :
ber o0y S oapa Bl tied 1 pRELIEBY {ab6ii foi it esRIE J%‘EP%’?“@?%??%%&% td are
b;)t hI ][mnolotl:elnmﬁy ba{mﬁtamddﬁarequgallisd:?@m&hitng?idﬁ%ibliingl m;hmﬁ&lnacidlcﬁa@r fstﬁrhenlol
itself, y nol s uch as cresols, p-tert.-bytylphenol, p-cunyl phenol,
p- n- oct 9/5 phen‘g"l E%Pg@qo%j%élﬁwfﬁﬁ%%ﬁcﬂc?mﬂl% i ANepHemdhe saptent of alkall metal
p-i so- nonyl ph I : - | P

ﬁﬂ? %1:1% Q&Eﬁ%% r'ﬁetaﬂé)gllé' ot tﬁ%?@fr}o&% SR8k cabdhi poid diester

di chl or opheno ronop and ﬁ -tri enol, as we as mxtures
t hereof . Sui tsiohkl amwonatdaxydlie ofick 04 ppre Dlenzahic cldotide cahfeyl henkoirgw aci ds
and hal obenzoic 10, acid Preferred chain term nators are Phenol s of the

formula (1) charsl shouighneh, exeeed gyaluggin2 rosr tand phe qongnt of Feperifdkle or
unbranched C8.,356k L [ - - ngl. are
preferred cha? n teér)%l] %t%&@ﬁllczg&qrﬁ&c asllﬁﬁﬁbltgl %0%%%g?%r%gé%8ﬁqﬁ %ée&%}g'eg ¥n an
amount of fr osdvanthgeowlsArdm tie paihfof viewadfithe colout bethertsastant paliqiisonatesifused
in each case. The chain term nators nmay be added before, during or after

phosgenat i on. thogaywmaigriglssi-¢.iie diphenelsi ang the catbonieaicid déinry} entets. Javeenchdded
toth ti i | j I .
Lo, e react! e SHid AL, RGOS USARR, oF Rutdifubt by ool Moy

those with thmegriels #Die kiasagd bEHrediReh, te.GH nilOYPMixdd nRli bABKE raw
branchi ng agents are, for exanple, phloroglucinol,
4, 6- di met hy| - materigls.ig jtyaguced into the transesterification reaction or at least one of the raw

20 materials is added in fluid form.

The polycarbonates in question may be branched in deliberate and controlled manner

by using small amounts of branching agents, some suitable branching agents being:

25 phloroglucinol,
4,6-dimethyl-2,4,6,-tri(4-hydroxyphenyl)hept-2-ene,
4,6-dimethyl-2,4,6-tri(4-hydroxyphenyl)heptane,
1,3,5-tri(4-hydroxyphenyl)benzene,
1,1,1-tri(4-hydroxyphenyl)ethane,

30 tri(4-hydroxyphenyl)phenylmethane,
2,2-bis[4,4-bis(4-hydroxyphenyl)cyclohexyl]propane,
2,4-bis(4-hydroxyphenylisopropyl)phenol,



hydr oxyphenyl ) hept - 2-ene, 4, 6-di nethyl -2,4,6-tri (4-hydroxyphenyl) hept ane,
1,3,5 WO 01weidB333d?CT/ EPO0/ 10401 - 11 tri (4- hydroxyphenyl) beewzeps/io401
1,1, 1-tri (4-hydroxyphenyl)ethane, tri(4-hydroxyphenyl)phenyl nethane,

2, 2- bi s[4, 4-bi s(4- hydr oxyphenyl ) cycl ohexyk] propane,

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

2. (4 hydr oxyphG R AR S SO PO ne, hexa(4- (4 5
hydr oxyphenyl 2 $pp &ﬁxi’ﬁ@hﬂ'}ﬁ'—@W-aihz@@k%hg‘%lbfa@?i d ester, tetra(4

hydr oxyphenyl ) net hane, tetra(4-(4-hydroxyphenylisopropyl)phenoxy) nethane
and 1, 4- bi s( 4hexa(4-th-hydtoxyppenylisnpropy)phenpi)orfinsereghibaliesacitbesteras

2, 4- di hydr oxybenzai c, aci i nesi ¢ acid, cyanuric chloride and

3, 3- bi s(3- mt‘%ﬁﬁé‘%ﬁ%@g%ﬂ%‘hﬁﬁnﬁz-oxoz, 3-di hydroi ndol e. 10 The anmount of
br anchi ng ag%Era?p(w'-m%ﬂyﬁhé&%@i@oﬁﬂ?ﬁ)ﬁh@né@)&e@%é}n| %to 2 nol%relative,
again, to the noles of di'phenol 'used in edaCh case. The branchi ng agents may
ei t her be i ni t,Adl3$(¢',4"rdihpdtocddphenyt)ethyb)bemgse andiml partéculs phase with the
di phenol s and the chain term nators or added before phosgenation in
solution in a%%?‘g‘é’?ﬁ?é‘héf qr;mmyﬁ-c}n%?-tﬂgogrgp RSP, preferably from20 to
50 nol % of the carbonate groups in the polycarbonates may be repl aced by
aromatic dicarboxylic acid ester groups. 20 Thernopl asti c pol ycarbonat es
whi ch ar e parOthenl moskiplepbednehiabl yeents tarb2et-dihydres gbentoichecidr ad@esde atd)r di ng
to the invention have an average nol ecul ar wei ght MAN (determ ned. b

measuri A§ r el EPYEC chlerdgand 3. Abisssmethyl - phenhharoxars-dihydwindle: at i on
of 0.5 g polycarbonate/ 100 m di chl oronet hane) of from 12,000 to 25

400, 000, preferably from 12,000 to 80,000 and in particular from 15,000 to
40, 000. Duri nghd B5ptagemoltis esff Braschig@ageas optibgalBotebe uspd)aetitive to the

enul sified in _the organic phase, resulting in droplets of different sizes.
After the readiphenels nedyredampy. by Hitoduesdripestherivth the dinhiepelsr bonat e i s
conventional |y washed repeatedly with an aqueous 30 fluid and separated as
far as possible fromthe aqueous phase after each washing process. The

pol ymer 150l ut Preferfed catatysischratérpounids bf thg ganetal foraviRk 2ehdBhe washing fl uid.
Aqueous fluid for separating off the catalyst, a dilute mneral acid such
as Hd WO 01/ 32381 PCT/.EPO0O/ 10401 -12 or H3P04 and conpl etely dei oni sed
water for further p®Rjification are used as washing fluid. The concentration
of HC or H3P04{in the waghing fluid may amount to fromO0.5 to 1.0 w. %
for exanple. TheRprdémi-&,phase may be washed five tines, for exanple. 5
Phase separating devi ces ich may be used to separate the washing fluid
fromthe organijc phaSe cofpn{’se separating vessels, phase separators,
centrifuges or coal escers known in principle or conbinations of these
means. 10 To obgain the high purity polycarbonate, the solvent is

evapor at ed. Evalpor ati},on y proceed in several evaporation stages.
According to a urth.r referred enbodi nent, the solvent or some of the
sol vent may be r R spray drying. The high purity pol ycarbonate is
then obtained gs a ppwder| The sanme applies to obtaining the particularly
preferably suitjabl e Bi gh puxi"ty pol ycarbonate by precipitation fromthe 15
organi ¢ solution and subSequent residual drying. Another preferred

enbodi ment conprises extrusion for evaporating rgerfiumle 2s@dwBgnt . Anot her
wor ki ng-up variant is the strand evaporator nethod. After thé various
possi bl e net hods for renoving the solvent or, in the event of the 20 nelt

pol ycar bonat e s, residual nonomer reppval [reaction he pgl ycar bonat e
is used in thvélﬂé)rgﬁe%t"i @P’Zée g}eosgglsesorglg@gp% aﬁg&if’ﬂlﬂé}r ?)Fﬁ(];%aﬁlfﬁ%?f.’dogh%‘ay be
particubarly @i gfien riadviieh kgt dosteBgbrimmidRed/BaR TRt F1+ Kox-exaiR ifs agikBtJae
fact that hot polyner strands di scharging perpendicul arly downwards from an
25 i nt er changblaleh weH@s 2lkeliwpatdl/ alkalongrcarthsestaleatalystst to 5 rows, preferably
in1lto 3 rows, which may be parallel or offset in relation to one another,
are gripped autonmatically by a belt pair running through a water bath,

cool ed and drguimblecatdipstelfs khcambode-ABRtiShied ptccEh BrebRrlexABple: PUshes the

pol ymer strands over a drying section, in which the adherent surface water
i s extensi vel igtrampthylamnnpgnivmc thydroxidept seteamebthylawinegiunoz adetate, tetramethyl-

25 ammonium fluoride, tetramethylammonium tetraphenylboranate, tetraphenyl-



WO 01/ 32381 PCT/ EPOO/ 10401 -13 The: polynmer strands coming fromthe drying
section are gwaspsdsin the pelletiser by a pair of drawin redi/Er®10401
advanced and cut into pellets by a rotating chopping bl ade, which rotates
past a stationary blade or anvil blade wgh slight clearance. 5 The cut
pellets then fall via a chute onto a sizing screen or into a centrifuge, in

order to sep £ a rsi i ﬁ@'!c 1 The:si zing
screen or ceﬁé@%&%&ﬁr{ls q%ﬁgg}i&eé%%ag’hw l@i({ssa% |on?et@¥8€%ﬂéofr aée,d?igévété? t he
wat er vapour pheaglagesoiyme hggokile] OoRiradthflhemoatei hydwexitlbe IRU] BN g
installation adhering to pellets. 10 The ﬁ)el letiser is located in a closed

producti on rogHanidipg sstewskawth iap foarexamplerl. Lddzabicyelokt HPisedranei 7-

relation to t ' [JRSNY! ie L n external.  gif, i S
ucked 1rom (RESEEP ORI TR A0S PR RN L3 R e i o
for dryifg theeaé,r AMChdxhRAerdcadiclgs]7 thiabRHcla][44.0THRES-dRd WLMc?li'dbl@é—di-
system Fromthere, the dried and filtered alir passes through ucts into

the pel | eti si h#,7sttiazabagyclof 4.4 decal-eng, n 717 irdedegylidencliily, Binazabicyilo[4a.0]-

! . : 4 fins il .
Phat “the air T 5FB 8F Bhrsyofanbe st § B Prashlf v m oS ey et rdfe o
filter cl aSSe@ctﬁh’nﬁwttﬁS@Hngthylfail?ﬁtﬁb)ﬁﬁdsbﬁ(?]@ﬂe,tﬂlidBPE!&eﬁé Masd Pl It-l%ﬁl@loﬂt kil ter

classes EU 7 to EU 9 and finally through final filters of filter 20 classes
EU 13 to EU lmmtylimirpHNs@imebysmim)pospharang,5, BEMP. | t Bderpdiutdiniigpg

rocess, the air _js.preferabl,y,.exchan approximately 5 tq. 10 i nes per
lﬁour, ol &f er a@fig’y%ﬁnﬁ%ﬁ’;’Oélmeﬂégpeﬁ@(ﬁ?fg?Igfhag%&’tpﬁ(g%rlpétarss"l"%ba%g%f{li”glﬁ?s’ 25 In
a particul ar abafitddeMalidbs,t PRedolued)t HPpRendiBs,C IRLEAS, Ahdetd s, ?‘ﬁ%sgﬂa{tes’i" r
comng into contact with the polynmer flows through the room ih particular
in the produchydsegear phosphates,ahydradoborateseof Iithsigr sddiyms rpmtassiom, t cackiont, om
The inside of the rpomconprises in particular a slight excess pressure of
1 to 30 Pa 30°$°é1‘%8%“’8’6“n%35¥§518%i ent pressure. WD 01/32381

PCT/ EPOO/ 10401 -14 Moul di ngs according to the invention of high purity

pol ycarbonate are in particul ar optical and nagneto-optical data storage
nmedi a sl&h asThdsnicaidlystssire introdacad idiastesintsrofdrayn AT to 2078 atol| relative ks] nopt i cal
| enses and pri.s azi for t oy vehi.cl es and headlights, glazing of

ot her Ki ndsl,O @Hg‘%oéghﬁﬁapa&%séﬂaﬂaﬁ%é%}n?@@% lpéamaﬂli‘ﬂf’%(t\%@l QT 0Teheet s or
cellular sheets or solid sheets. These noul dings are produced by inj ection
nmoul di ng, extrusion and extrusion bl ow noul di ng using the pol ycarbonate
accordi ng to Remetiomeétid aromaii¢ Hihydsouty tcatnpeutbhrethe aarboricghrid ditkter pagber r ed
mol ecul ar v ge%or&%crl] %oenthlsuo%gl’y%9?1isggnt12n%bgscl)g f]:)rO éxacrglg insgti()rrre?igtgnkrrl%gétgr’s, film

20 evaporators, stirred-tank reactors in series, extruders, kneaders and disk reactors.

Where the phase interface process is used, compounds which are preferably
introduced as input compounds are bisphenols of the general formula HO-Z-OH, in
which Z is a divalent organic residue with 6 to 30 carbon atoms containing one or
25 more aromatic groups. Examples of such compounds are bisphenols which belong to
the group comprising dihydroxydiphenyls, bis(hydroxyphenyl)alkanes, indan
bisphenols, bis(hydroxyphenyl) ethers, bis(hydroxyphenyl) sulfones,
bis(hydroxyphenyl) ketones and a,o'-bis(hydroxyphenyl)diisopropylbenzenes.

30 Particularly preferred bisphenols belonging to the above-mentioned groups of
compounds are 2,2-bis(4-hydroxyphenyl)propane (bisphenol A), tetraalkylbisphenol
A,  4,4-(meta-phenylenediisopropyl)diphenol  (bisphenol M),  1,1-bis(4-



10 22,000 to 32,000 for |enses and gl azing and 28,000 to 40,000 for sheets
and cel lul ar wlemir3s1All t he nol ecul ar weights refer to the wer/gbdoiexar age
nol ar mass. Conventional additives such as UV stabilisers, antioxidants and
moul d-rel ease agents nmay al so be added togthe pol ycarbonates according to
the invention in the 15 amobunts conventional for thernoplastic

pol ycar bonat eg_ . The. nm i . a r di to the inventign optionally be
surface har de@d&?x g@@éﬁgﬁ%@%@%%‘g}%ﬁmﬁfoﬁ%&? :?ﬁloélgggr cﬂy’rf}g?rsst ant
coating. 20 T@eRoedOsIpRIbdRtes vHIEIe Srepattibhlbip pRefedéd ke these based on the
magnet o- opti cal data storage nedia, _g_ol(écar bonates according to the

I$

i nventi on maymgpemersabisghenel s end vkl hydroxyphenyhyB Scltirimetipdicytiohexhnel 2, 000

to 40,000, sihce,a material with mol ar mass | his range ma very
readily mel t-gﬁ%l?g?g%’d’. PR OHY It(?ia‘?weggseﬁa?f%@% Bodﬁ@elav‘ﬂglo ne}rgg%/cheﬁl with
nmoul di ngs To ¢dbsni€Reld cbﬁgoﬁlﬁggmﬂa&imﬂpﬁgsg@haterrper atures of from300 to
25 400C and the nould is generally held at a tenperature of 50 to |40C. To

produce a sheet-type data storage material, for exanple, the high purity
pol ycarbonate article according o, the invention.is produc in kpown

D ast s 1 nj BT BAASE CHeRG AHEONTRE S AKPUP cu e 2rdpBasd AererginEote ng
Exanpl € ser vegishienBisRiiiRhdy mbRtidieY AR one ar¥flalld dRAADL E@a—élg%ﬁ@ﬁfr@&ﬁﬁ - 15
Exanpl es Exanple 1 5 To produce pol ycarbonates, BPA (BPA I's cont nuougl y

conbi ned as acaredttic apidh Suijalde apntis dicddb@tlici widsi aredfoniekdmplegiehisphéhalic %
NaOH wi the excl usj on..of . en. The .Na sed,and the. conpl etel,
dei on;Msgg wat %Cila(’atf%p &’Ialf“éraggi(i/sgglﬂ)t&]ﬂq gl §:éﬁél’4)'%§’q@8§’}gﬁ3%g§zy%ﬁaéa¥d~, a

filters (conpb&lgpiendféAtirsSd114aERE) made by Pall. This sodium
di bi sphenol ate solution is then introduced into the pol ycarbonate 10

reaction with phosgene and t-butyl phenol as chain termnators. After the
reaction, the reaction solution is filtered through a 1.0 nombag filter

and fed to thléle%aQ’Fﬂaﬂ’dj §?1¥§f§§ ‘F‘Efl_emi the phases periage; RIQges %qﬂy@F RHPIS:
aci d and t hengigh i3Rffethdke Snyi b%ﬁ;‘&ls' tdﬁc‘h?&o&ﬂ&l@se Ayctﬁgﬂog%gﬁfeér’&#gﬁpﬂ he

organi c solution 1s separated om t he aqueous phase an ating to
55C, isl1§il t ectdarobenzenabid/chlsiongueneQdichloraméthiriecandaniottulss sludbiddotsaittiapea 0. 2
~a filter. The sqolvent is then renoved fromthe pol yner by evaporation and
500 ppm gl ycett CHIRPEZENs Bre ri%gaﬁgﬂ“‘éqdease agent), previously filtered
through a 0.2 ~a filter, are then added to the polycarbonate nelt. The

pol ycarbonate, which exhibits a MVWof 19 500, is then fed to the

pel | eti si ng pflcesactiod0nigl bet havehegated Byhecapdysys; astehinas eteitfirpeinhinesye- under
the follow ng conditions: the anbient air is filtered in stages, the air
bei ng i nitial HYPipctidingy ohrugn seltsablsef 19 tapisrably fmpdesrofctHbwyRDiBE, t hen

filteredpthr i f gt Lt er c . nal Ly throu
final §o7tor o ginypinific dnd; RianbinbibinE ATnRBORE Sl gl Bk spcbRifFly o
I n addition, ¢uneylphenohtp.tdre-huelpleinbbomgr(K1.313-Riramstholbubaphesh] a3 roxiseat el y
60 tinmes per hour, with the air flowng in |am nar manner fromtop to
bottom The p& $hain tgrmipatars apd malehmpss: isgwlators. dsatindyisaesol mraydawsedgs 40 Pa

(relative to lﬁﬁg) ). The cooling water used for
pelletisationlSI?rZc i %%?{éé&{ﬁro%f a 0.1 ~a filter made by Pall and, after
filtration, exhibits 475 000 mllion particles/1 of water of > 0.5 ~. 30 A
filmis then extruded fromthe polycarbonate and this is tested for

i nper f eé? i onsWWhetenthe phase; interfages Brocess A usedsie predise ithsoligh @ngty, polycarbopates 2381
PCT/ EPOO/ 104oﬂrefe}e§oly used in the process according to the invention, the bisphenols are

dissolved in an aqueous alkaline phase, preferably sodium hydroxide solution. The
chain terminators optionally required to produce copolycarbonates are dissolved in
the aqueous alkaline phase or added thereto in an inert organic phase without solvent
30 in amounts of from 1.0 to 20.0 mol% per mol of bisphenol. Phosgene is then
introduced into the mixer containing the other reaction components and

polymerisation is performed.



The extruded filmis 200 ~, mthick and 60 nmm w de. An He-Ne | aser ("spot

di ameter" of Wwolouseisiscans the filmwi th a scanning frequencycpkrdddédiHz in
the widthwi se direction and a travelling speed of 5 nis in the | engthw se
direction. Al 5 inperfections which causg .scattering of the |aser beam
passi ng therethrough (fromO0.10 nmm di aneter) are detected by a

phot orrul ti plier and counted using software. The nunber of opti cal

i nperfections per kg of polycarbonate or per n2 of filmis a nmeasure of the
surface qual i CNaiftftefitihstofs WhicRrmayhEptidHaily beahtrb\@efGre BOthTREnsASHIIL 3n@f the
test are listed in Table 1 together with those of the two conparative
tests. They shonpqarkoxylipaeide Suitpbleimaenephenodears phemad dtself,radktiphenhls, sushest i on

in conparison_wth pelletisatign without air filtration.. Exanple 15 The
process is peft SoorlsrTé’gteléts'gl&é@%F?(ge@' °Wf%%ﬂpﬁ"8'°ff-‘}l%‘9f88§P'%‘&P%ﬁ@mﬁoaﬂ- ng
wat er issnot fiddylghe6l ahd tﬂiﬁo%hﬂdghérﬁﬁ,t hAIBpndGE - sudlh s’ H2Hlokorhbndls) ager
scan test is reproduced in Table 1. 20 Conparative Exanple 1 The process is
performed as dieklordphbeapl; p-Bomephenol , ansl @efob-tritiramophdnol,ats ovelbfast mextarehi ent
air is orrittef%. The test results described in Table 1 are then obtai ned.

WO 011 32381 -19"8%10 Conparative Exanpl e 2 PCT/ EP00/ 10401 The process is
performed as described in Exanple 1, except that filtration of the anbient
air and filtration of the cooling water are omtted. The test results
descri bed i n Sutsbte honeaartdxghic etitlaamdenzdialtid, dikFbenacat acds afd lekdbengsd fil m
usi ng f'{)m | aser scan test. Pol ycarbonates from Exanpl e 1Exanpl e

2Conpar ati ve X | e 1Conparative Exanple 2l nperfections per nz surface
area0l. 10- 0. 30 Mm2540130139> 0. 30 NMB245148163Tot al 5785278302

Preferred chain terminators are phenols of the formula (I)

OH
R/@' M,

15
in which R is hydrogen, tert.-butyl or a branched or unbranched Cg and/or Cy alkyl
residue.
Phenol and p-tert.-butylphenol are preferred chain terminators.

20

The chain terminators should be used in an amount of from 0.1 mol% to 5 mol%,
relative to the moles of diphenols used in each case. The chain terminators may be

added before, during or after phosgenation.

25 If so desired, branching agents may additionally be added to the reaction. Suitable
branching agents are the tri- or more than tri-functional compounds known in
polycarbonate chemistry, in particular those with three or more than three phenolic

OH groups.

30 Suitable branching agents are, for example, phloroglucinol, 4,6-dimethyl-2,4,6,-tri(4-
hydroxyphenyl)hept-2-ene, 4,6-dimethyl-2,4,6-tri(4-hydroxyphenyl)heptane, 1,3,5-



WO 01/ 32381 PCT/ EPOO/ 10401 -18Clainms 1. A process for produci ng pol yner

pel l ets, in pwmddi@asar pol ycarbonate pellets, 5 from pol ymerpdELbew/1040
parti cul ar pol ycarbonate nelts, by nelt ext r udi ng the pol yner, cooling the
melt in a cooling fluid and pelletising tjhe solidified polyner,
characterised in that the cooling air or anbient air comng into contact

ith th | h b lid i f
br et er abi ya TSR ARy BadPrAG? ARG D Bie. oSl
process accor ghdngl) @»1%@1@&&&; zbaﬁqqt4651g@ﬂ@d&&yfz,ﬂaiyl)kmomyt]?%hﬁ@S w—h

cooling of the nelt and pelletisation of mer- are ornmed in
encl osed roonblS(‘EISh)@erprﬁmdlsemoByihnhedolng to 216d318(123hydrowl-5i-|mntli>lybenzyl) 4-

h d h | wh
bl ent ai 1 CBRMPIERRID o dntaRaroPHeBEL oD sp B onate; fabisl s
stages, the ahydrb@gaenemss&%w@men% HorttoRdreyhthdild €r edeighr oughepr i rm{eﬁa@ lters

of filter classe én filtered through fine filters o
filter cl asselschbJ(yI)hemylEnstarEnctefra(|46(I4+detdxryphﬂgiyh$0pne;$y1)phbmce<ry§mcrha1ﬁ0 ahdl t er
cl asses EU 13.t erei f| I r classes to DIN
54183 o EUROMEU A aibydotrigheni st berep %5 el ddsShiparngict o
any one of cl { b
exchanged ap p?dééi(rﬁrr%%ltegleya%ld G%ﬁggtctﬁ {dnriggqggr@ *h ]5@4'3 &%g?% qu%ﬁgili 52122[ (%)%70

ti mes per hou23-dabydrbiedplel | eti sing station. 5. A process according to any
one of cihai ms 1 to 4, characterised in that the cooling air or anbient air
com ng to contact with the polyner flows through the room in particular
in the produc I 0

ot tom .- S PSR 8 SRRy iR A8 0od R BR hBe
one of cl ai nsrelative, dgair; tatheaheles sfatiphenot inetl in bechicass. de of t he room
conprises a slight excess pressure of 1 to 30 Pa relative to the anbi ent
pressure. 5 7. A process accordi ng to any one of clainms 1 to 6,

characteri sedp r r

pol ycar bonat eshé]lb%\&gfélr %h%ﬁ %B%&Isggér %t@g"&“ég@pg %eg%% WAt alka&pe

m xt ur eg35t her pledkse widrthe @lqihaﬁcbly apd effecshali t)errﬁfrﬁm bEaduel Wefdre phésaehivaties or
pol ycarbonates which are present in a mxture with aromatic pol yester
carbonat es. 18plgioningnrgauc s -di ng to any one of claims 1 to 7,
characterised in that any cooling fluid which conmes into contact W|th t he
pol ymer exhibits a foreign particle content of at nost 2 mllion particles
per 1 of wat eSorhpaipt to®0ensli @refe@bly fisth 20 6 66 eloidal yf thk camaﬁataﬁfdu k ifOfRe
particles per 1 of water (particle size > 15 0.5 pm, particular
preferably atPHpeard @a@smwbedﬁplp@ﬁdtbsbare@a@@dlcarb@xylmcgf estgrreunsl e si ze >
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10. 30 12. Transparent noul (IJ 8roduced from polynmer pellets according to
claim 123 400,000, preferably from 2,000 to 80,000 and in particular from 15,000 to 40,000.

During the phase interface reaction, the aqueous phase is emulsified in the organic
phase, resulting in droplets of different sizes. After the reaction, the organic phase
containing the polycarbonate is conventionally washed repeatedly with an aqueous
30 fluid and separated as far as possible from the aqueous phase after each washing
process. The polymer solution is turbid after washing and removal of the washing

fluid. Aqueous fluid for separating off the catalyst, a dilute mineral acid such as HCl
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comprises extrusion for evaporating residual solvent. Another working-up variant is

the strand evaporator method.

After the various possible methods for removing the solvent or, in the event of the
20 melt polycarbonate process, residual monomer removal/reaction, the polycarbonate

1s used in the pelletising process according to the invention.

The particularly preferred pelletising method consists, for example, in the fact that
hot polymer strands discharging perpendicularly downwards from an
25 interchangeable nozzle with integral screen in 1 to 5 rows, preferably in 1 to 3 rows,
which may be parallel or offset in relation to one another, are gripped automatically
by a belt pair running through a water bath, cooled and drawn to the desired

diameter.

30 The belt pair pushes the polymer strands over a drying section, in which the adherent

surface water is extensively removed by suction slots and blowing nozzles.
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The cut pellets then fall via a chute onto a sizing screen or into a centrifuge, in order
to separate off any oversize material which may arise. The sizing screen or
centrifuge is subjected to extraction, in order to draw off the water vapour produced

by evaporation of the water from the pelletising installation adhering to pellets.

The pelletiser is located in a closed production room, which is kept in particular
under excess pressure in relation to the surroundings. This is achieved in that
external air is sucked from the surrounding area by a fan through a pre- and after-
heater for drying the air and then forced through a primary and fine filter system.
From there, the dried and filtered air passes through ducts into the pelletising station.

The air in turn preferably enters via a plurality of air inlets.

The primary and fine filter system operates in that the air is preferably initially
filtered through primary filters of filter classes EU 5 to EU 7, then filtered through
fine filters of filter classes EU 7 to EU 9 and finally through final filters of filter
classes EU 13 to EU 14 (to DIN 24183 or EUROVENT 4/5, 4/4).

In the pelletising process, the air is preferably exchanged approximately 5 to 100

times per hour, preferably 10 to 70 times per hour, at the pelletising station.

In a particular embodiment of the invention, the cooling air or ambient air coming
into contact with the polymer flows through the room, in particular in the production

area, in laminar manner, preferably from top to bottom.

The inside of the room comprises in particular a slight excess pressure of 1 to 30 Pa

relative to the ambient pressure.

10%
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5 sheets or cellular sheets or solid sheets. These mouldlngs are produced by injection
moulding, extrusion and extrusion blow moulding using the polycarbonate according

to the invention with a suitable molecular weight.

The preferred molecular weight range is 12,000 to 22,000 for data storage media,
10 22,000 to 32,000 for lenses and glazing and 28,000 to 40,000 for sheets and cellular

sheets. All the molecular weights refer to the weight average molar mass.

Conventional additives such as UV stabilisers, antioxidants and mould-release
agents may also be added to the polycarbonates according to the invention in the

15 amounts conventional for thermoplastic polycarbonates.

The mouldings according to the invention may optionally be surface hardened, for

example they may be provided with a scratch-resistant coating.

20 To produce optical lenses and films or disks for magneto-optical data storage media,
polycarbonates according to the invention may preferably be used which exhibit a
molecular weight of 12,000 to 40,000, since a material with a molar mass in this
range may be very readily melt-processed. The mouldings may be produced by
injection moulding. To this end, the resin is melted at temperatures of from 300 to

25 400°C and the mould is generally held at a temperature of 50 to 140°C.

To produce a sheet-type data storage material, for example, the high purity
polycarbonate article according to the invention is produced in known plastics
injection moulding machines suitable therefor.

30

The following Example serves to explain the invention.
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Thls sodium dibisphenolate solution is then introduced into the polycarbonate

10 reaction with phosgene and t-butylphenol as chain terminators. After the reaction,

the reaction solution is filtered through a 1.0 unom bag filter and fed to the washing

stage. Here it is washed with 0.6 % hydrochloric acid and then 5 more times with

filtered completely deionised water. The organic solution is separated from the

aqueous phase and, after heating to 55°C, is filtered initially using a 0.6 pa filter and

15 subsequently a 0.2 pa filter. The solvent is then removed from the polymer by

evaporation and 500 ppm glycerol monostearate (mould-release agent), previously

filtered through a 0.2 pa filter, are then added to the polycarbonate melt. The
polycarbonate, which exhibits a My, of 19 500, is then fed to the pelletising process.

20 Pelletising of the polycarbonate is performed under the following conditions: the
ambient air is filtered in stages, the air being initially filtered through primary filters
of filter class EU 6, then filtered through fine filters of filter class EU 8 and finally
through final filters of filter class EU 13 (to DIN 24183 or EUROVENT 4/5, 4/4.

25 In addition, the air at the pelletising station is exchanged approximately 60 times per
hour, with the air flowing in laminar manner from top to bottom. The pelletising
station exhibits a slight excess pressure of 10 Pa (relative to the ambient pressure).
The cooling water used for pelletisation is filtered through a 0.1 pa filter made by
Pall and, after filtration, exhibits 475 000 million particles/l of water of > 0.5 p.

30
A film is then extruded from the polycarbonate and this is tested for imperfections

with the film laser scan test described below.
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5 imperfections which cause scattering of the laser beam passing therethrough (from
0.10 mm diameter) are detected by a photomultiplier and counted using software.
The number of optical imperfections per kg of polycarbonate or per m? of film is a

measure of the surface quality of this film or the purity of the PC.

10 The results of the test are listed in Table 1 together with those of the two
comparative tests. They show the superiority of the process according to the

invention in comparison with pelletisation without air filtration.

Example 2
15

The process is performed as described for Example 1, except that the cooling water

is not filtered at the pelletisation stage. The result of a laser scan test is reproduced in
Table 1.

20 Comparative Example 1

The process is performed as described in Example 1, except that filtration of the

ambient air is omitted. The test results described in Table 1 are then obtained.
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The test results described in Table 1 are then obtained.

Table 1

Evaluation of extruded film using film laser scan test.

10
Polycarbonates from:
Example 1 | Example2 | Comparative | Comparative
Example 1 Example 2

Imperfections per
m? surface area
0.10-0.30 mm 25 40 130 139
>0.30 mm 32 45 148 163
Total 57 85 278 302
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Claims

1. A process for producing polymer pellets, in particular polycarbonate pellets,

5 from polymer melts, in particular polycarbonate melts, by melt extruding the
polymer, cooling the melt in a cooling fluid and pelletising the solidified

polymer, characterised in that the cooling air or ambient air coming into

contact with the polymer exhibits a solids particle content of at most 10 ppm,

preferably at most 5 ppm, particularly preferably at most 0.5 ppm.

10
2. A process according to claim 1, characterised in that the melt extrusion,
cooling of the melt and pelletisation of the polymer are performed in an
enclosed room.
15 3. A process according to claim 1 or claim 2, characterised in that pelletisation

is performed in a room, wherein the ambient air coming into contact with the
polymer material is filtered in stages, the air being preferably initially filtered
through primary filters of filter classes EU 5 to EU 7, then filtered through
fine filters of filter classes EU 7 to EU 9 and finally through final filters of

20 filter classes EU 13 to EU 14 (wherein the filter classes are determined to
DIN 24183 or EUROVENT 4/5, 4/4 as at August 1999).

4, A process according to any one of claims 1 to 3, characterised in that the air
is preferably exchanged approximately 5 to 100 times per hour, preferably 10

25 to 70 times per hour, at the pelletising station.

5. A process according to any one of claims 1 to 4, characterised in that the
cooling air or ambient air coming into contact with the polymer flows
through the room, in particular in the production area, in laminar manner,

30 preferably from top to bottom.,
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polymers used compr?se transparent polycarbonates, in particular
homopolycarbonates, copolycarbonates or mixtures thereof, particularly
preferably aromatic polyester carbonates or polycarbonates which are present

in a mixture with aromatic polyester carbonates.

10

8. A process according to any one of claims 1 to 7, characterised in that any
cooling fluid which comes into contact with the polymer exhibits a foreign
particle content of at most 2 million particles per 1 of water (particle size >
0.5 um), preferably at most 1 million particles per | of water (particle size >

15 0.5 um), particularly preferably at most 0.5 million particles per 1 of water
(particle size > 0.5 um).

9. A process according to any one of claims 1 to 8, characterised in that all the
feed materials, the polymer, preferably dissolved in the solvent including the
20 polymer additives, and the cooling fluid are fine-filtered prior to use,

optionally in a plurality of stages.
10. A process according to claim 9, characterised in that the pore size of the filter
materials amounts to from 0.01 to 5 um, preferably from 0.02 to 1.5 pm,

25 particularly preferably from approximately 0.05 pm to 1.0 pm,

11.  Polymer pellets obtainable by a process according to any one of claims 1 to
10.

30 12. Transparent mouldings produced from polymer pellets according to claim 11.



