MO 02/ 16470 PCT/ EPOL/ 09245 Process for produci ng pol ycarbonate and
products t herwbrnoms4tthi s i nvention relates to an inproved pregems/ndas nmaki ng
products from polycarbonate and to the actual products thus produced. 5 In
arder to produce pol ycarbonates by the so-call ed phase int S,

di hydroxydi aryl al kanes in the formof thejr alkali netal S%MI@H‘E I@ﬂlﬁ@@&t ed
w th phosgene in heterogeneous phase in the presence of i S
such as sodium hydroxide solution, and of an organic sol vent i"i"¥#hich the
pol ycar bonat e pr oduct S 10 readll soI ubI e. Duri ng the reaction, the
aqueous phasl‘ gife ATDORAG AN RUEGIS ANGYAHORY t er t he reaction
the organic, polycar bonate cont ai ni ng phase is washed wth an aqueous

| i quid, which is intended to renove inter alia el ectrolytes, and the

washi ng | i quiThi Sirvbetiors apRfest &l &f fimptéveduiprdt@ss Mor f takingr pRIdacEs Hog, t he
solvent is renoved and finally the polycarbonate in granular formis nade
avai | abl e f orpodyssshegaterand tthetretuabprodecss thig pradueedsr oduct s such as, for
exanpl € s magnet o-optical articles, in particular |aser-readable dat a
storage,” | enses of headlights for the autonotive industry, optical |enses,
pol ycar bonat emsbeRf Sto  piddiBe §olyeaibBhates [0y eed@b-chlled pksset NsPacRr pEdss, the
granular 20 material has to be nelted again and the nelt further processed,
for exanple, ¢)bIY¢rh>@’d14rM§aHf@n¢&)m rtbfulf@mungbfoqhe@xalkds inagalt éaéﬂﬂanmaﬁd@p’elﬁdl ng
on the requi rglggrodu?lt E t year bonat whi ch bas been prgduced by
the melt trarfS@88LFi'F &MY gS‘ﬁ““BP %sggg G RCWACE Bﬁ"%%?ﬂl&nc?ﬁ%s R PEREYBY with
di aryl car bongldeskiddsdlingonTahd otk Brgahf% sotveheine@Rith e ;Ismgéa%fﬁfevﬂ@dudt §s first
of all processed to formgranul es, which then have to e nelted again for
f urt her 1¢r ocasadihgsolitde. lémmgalhe reatwlon,htée iagyeneis mharsermulllaﬂmblge(bm thexargamsd on
process. The gbject.o lon is to ac %)rave nts I n hqe

qual ity of  JOEOAYLA BORETE D CPEBG RUKRODRICAPTAINPE PR SHRSETd on

process. Sur pitl bR Qhdeous liquid, which is intended to remove inter alia electrolytes, and the

washing liquid is then separated off.

15 During the further processing, the solvent is removed and finally the polycarbonate
in granular form is made available for subsequent further processing into products
such as, for example, magneto-optical articles, in particular laser-readable data
storage, lenses of headlights for the automotive industry, optical lenses,
polycarbonate sheets, films et cetera. In order to make these products, the granular

20 material has to be melted again and the melt further processed, for example, by the

injection moulding or extrusion technique, depending on the required product.

Likewise, polycarbonate which has been produced by the melt transesterification
process, in which bisphenols are reacted with diaryl carbonates in the melt with the
25 release of hydroxyaryls, is first of all processed to form granules, which then have to
be melted again for further processing, for example, by the injection moulding or

extrusion process.

The object of the invention is to achieve improvements in the quality of
30 polycarbonate products by means of an improved production process. Surprisingly,

this object is achieved by introducing the polycarbonate melt directly into the
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this object is achieved by introducing the polycarbonate nelt directly into
t he WO 02/ Iwo 091637/ EPOL/ 09245 2 production, w thout premMOBEEN1/09245

granul ation; “prior to this processing, of course, other conventional
purification steps such as, for exanple, filtrations can still be

i nterposed. The decreased thernmal stress pn the material results in an
i.nprovenent in the quality of the products. In addition, the elimnation
of an additional processing 5 step al so achi eves the object of providing a
sinpl er and correspondingly more effjcient process for producing

pol ycar bonat ePTpdusion: WithqepTevigun graphlappwirips o fthis girpgesging rofceopeses sthefraki ng
pol ycar bonat ' 0, arbopat ti ai hed.. by t he
phase interfgggbgﬁgﬁgggmﬁgkagghggmgﬁ%ﬁﬁaﬁglgﬂagﬁe d§ gg%ﬁ?ﬁ% #ﬁth@,b%he

washi ng | i quiidterossdpEltcadeeebacéd tharmhaltshesssar wenhatedMajeaulatia dindidproveifdnt
wherein the m xture of organic pol ycarbonate sqlution and_ residual washing
li qui d whi ch Indhegiaditnaiths praductspla additipnathe sliminationof an additipnaliprogessingieat ed
by indirgct t C [ Lalin a. r solution.and is
fitered n Safs ARG o 80Pt of Syttt ufl ind TottbirdRoREh by,

first stage, dfficientprotestRrprodiRing pbiartohgRprédiRtssol ution, which has a
pol ymer content of 5 to 20 w.%is concentrated to 60 to 75 w. % at a

tenperature of 150C to 250C in a conbination of a shell-and-tube heat

20 and-t ube oG el RERO8 Aisuf e ol TR RBE Tt EPEURI Clrpafls bheRime”
pressure in t&polg@madmwgolmimgataﬂae@byQhelpﬁa@e GntérfaAdeeprodyss isewadied vatHAeNt
pressure (i.e. about 0.1 MPa), B) in a further step, the solution is

concent t@it ed Fqueensevasking sligyid,ogheo washing akiquid 25 spparstedvpffi anpahe jsolveat t o
98 to 99.9 Wtévoa{ or%%edaottf,eg;‘?da rvvahtelrjﬁril(la tﬁé n%&?ucl;e to(% organic polycarbonate solution and
residual washing liquid which is obtained after the removal of the washing liquid is
heated by indirect heat exchange in order to attain a clear solution and is filtered in
order to separate off solid substances, and then
15
A) in a first stage, in one or more individual steps the solution, which has a
polymer content of 5 to 20 wt.% is concentrated to 60 to 75 wt.% at a
temperature of 150°C to 250°C in a combination of a shell-and-tube heat
exchanger and a film evaporator or a coiled-tube evaporator, or in a shell-
20 and-tube heat exchanger, in each case with downstream separator, the

pressure in the separator being about 0.1 to 0.4 MPa, preferably ambient

pressure (i.e. about 0.1 MPa),

B) in a further step, the solution is concentrated from 60 to 75 wt.% to at least

25 95 wt.%, in particular to 98 to 99.9 wt.%, at a temperature of 250°C to
350°C, in a shell-and-tube heat exchanger with downstream separator, the

shell-and-tube heat exchanger containing vertical, heated, straight tubes with

or without incorporated static mixers, having an internal diameter of 5 to 30

mm, preferably of 5 to 15 mm, a length of 0.5 to 4 m, preferably of 1 to 2 m,

30 and the throughput per heat-exchanger tube through the tubes being 0.5 to 10
kg/h, preferably 3 to 7 kg/h, based on the polymer, and the pressure in the



350C," in a.shell-and-tube heat exchanger w th downstream separator, the
shel | - and- t ubwoleass7exchanger contai ning vertical, heated, PGI/ERI1Qbt4st ubeS
with or without incorporated static mxers, having an internal dianeter of
5to 30 mm preferably of 5to 15 mm a length of 0.5 to 4 m preferably
of 1 to 2 in, 30 and the throughput per hgat-exchanger tube through the
t.ubes being 0.5 to 10 kg/h, preferably 3 to 7 kg/h, based on the pol yner,
and the pressure in the WO 02/16470 PCT/ EPO1/ 09245 -3 separator being 0.5
kPa to 0.1 MPa, in particular 3 kPa to 0.1 kPa, preferabl kPa to. 10 kPa,
C in athird stepiep%rﬁ@rg’@nﬁtQ-%hP%@rﬁ-éMﬁ%g“ Pﬂ‘écul%kﬁ%t%&@gﬁw T3/ or
other 5 volatile QﬂP@W%ﬂ&% are renoved until the content of solvent
and/or of other volatile conponents is 5 to 500, at a tenperature of 250C
to 350C, in particular at 260C to 320C, nost particularly preferably at
270C to 310C _and ideally at 280C to 290C, .in_a furtfher, shell-and-tube heat
exchanger or €Y n dR & lﬁduﬁ%H’-tE?/éﬁlb‘Pa‘E §Pntanipg thedemams it sobeent and/op QbR nger

contai niag 10 verty r.al ] i i i ter
of 5to %0 nm pr‘}eofq%#lgg%ﬁ%@isoﬁtg 5&38\’%11{{12%?%{@&@%{ glg.vérﬂ:ag&@?r%nf Q{h@{m
preferably of 0.5 vadatile rrompanehts fie 5t tor $00g fup ut tepperanaatof26ORENGEISPCP

through the tubes being 0.5 to 10 lgg/h, preferably 3 to 7 k /oh, basoed on
the pol ymer, and tReEtigiassdpR°G to 330eC, meptpagiaarbapratsrablpst ZD3Cte 300°C MPa,

Phe polycar bonat o BPaReCR 284 REZof T AT ™ st MR GGl et BlndgBOL U o

gi ven under C are jadupnixaggais/apbamalsiee shelbendiude didat NdxcRanget QoBfaidif@an t he
tenperatures occurring during the final 20 evaporation by nmeans of extruder

whi ch i $0 convent i offatia). hested, staighi Gibey byying pe intemslidiametereof] Hige A0 they ral
climnation of 't ne GREet I RERY e Elee® ae bo Agroh Bl PG 4 m
and the throughput per heat-exchanger tube through the tubes being 0.5 to 10
kg/h, preferably 3 to 7 kg/h, based on the polymer, and the pressure in the
separator being 0.05 kPa to 0.1 MPa, preferably 0.1 kPa to 2 kPa,
15

and the melt is used directly for making the polycarbonate products.

In the direct use of the melt, the temperatures given under C are advantageous
because these are definitely lower than the temperatures occurring during the final
20 evaporation by means of extruder which is conventionally used in this step; the
result is a lower thermal stress on the product and thereby also a product of higher
quality. The elimination of the otherwise conventional remelting of the granular
material leads to simplification as well as to a lower thermal stress on the product
and thereby to an improvement in the quality of the product.
25
Alternatively, the polycarbonate melts obtained from the conventional final
evaporation process, for example, using an extruder-evaporator, can also be further
processed directly, optionally cooled to a suitable temperature. In the same manner,
polycarbonate melts obtained from the melt transesterification process can also be

30 further processed directly, optionally cooled to a suitable temperature.



material leads to sinplification as well as to a | ower thermal stress on
the product wo@2aé@0eby to an inprovenent in the quality edr/kReopesduct .
25 Alternatively, the polycarbonate nelts obtained fromthe conventi onal
final evaporation process, for exanple, using an extruder-evaporator, can
al so be further processed directly, optignally cooled to a suitable
tenperature. In the same manner, polycarbonate nelts obtained fromthe
nmelt transesterification process can also be 30 further processed
directly, optionally cooled to a suitable tenperature. WD 02/16470 ,

PCT/ EP01/ 0924%hergasphe; @vaporafar sysigpsrusedundsrsh aind B sagespand to gommergially

cor r espond o, GAMIELELRL Yo oY & 1B EpdENEESAnelel (S URR. feddlial SIRGLELHT e
adhered to tHere nNecess tat &k he Use B speci al evapora?l ng devl Ces.
Dependi ng on dpbeiagvagorating dévaceshDepenidiig otiethé prodiuet ihtd Which the héley arptobessed,
the use of an_evaporator is also sufficient, for exanple, for the 5
producti on of fupBer pracessechithe spef an cyanutar iscalsg sutlicsns fan gxample, for the

extruderzeva r ' 0, [ Lyen.as.e

whi ch ars mot iRl of ARl thebll TuBHEPRABoRG 3l W Rlo i ABRAESs

Ger man Pat entsufighlei foatthRnpi¥posel HLSLHE8 a8 . exdplusdiwlic ard het inarialli oNbe t he
term "pol ycarbonate" is to i1nclude both 10 honopol ycar bonates and

copol ycar bonairaingnigt the Rieyjoaslytunpyidished Geengolaferd Arphigetion Me.d§P§7438-& 0 t he
i nvention may be aromatic pol yester carbonates or polycarbonates in a

m xture with aromati c pol yester carbonates. The term "pol ycarbonate" wll

be used subsgeusedihtytd Nthel afRnBdn,t AR REAY | OY6I)cariERate! ONe do PAACHIR! HothlS The
pol ycarbonate according to the invention is obtained by the so-called phase

i nterfat@ prowmespolydarbgpatasind copolyeatbonates andaniitires thereof. Tihgipptysetbonatees”
Pol ymer Review,  Vol. | XS, 22 ff. . .Interscience Publishers, w York 1964),
i ch the SHRIE PR R R ER PRy e OBt P B PO ATO G AP SRBHEY i t
a washi ng |i qyi dmikthe wiRaPdmRaic polidstr icrbdRRaS. atiRGeRh fpalgearbbid ol it bON i's
evaporated off. 20

used subsequently in place of the previously mentioned polymers.

15 The polycarbonate according to the invention is obtained by the so-called phase
interface process (H. Schnell, "Chemistry and Physics of Polycarbonates", Polymer
Review, Vol. IXS, 22 ff,, Interscience Publishers, New York 1964), in which the
polycarbonate-containing solution is subsequently washed with a washing liquid, the
washing liquid is separated off and the solution is evaporated off.

20
Alternatively, the polycarbonate can also be obtained by the so-called melt
transesterification process (D.G. LeGrand et al.,, "Handbook of Polycarbonate

Science and Technology", Marcel Dekker Verlag, New York, Basel, 2000, p. 12 {f.).

25 The melts obtained at the end of the respective production process are not

subsequently granulated, but are further processed directly into the end products.

Compounds preferably used as starting compounds according to the invention are
bisphenols corresponding to the general formula HO-Z-OH, wherein Z is a divalent
30 organic group having 6 to 30 carbon atoms which contains one or more aromatic

groups. Examples of such compounds are bisphenols, which belong to the group



Al ternatively, the pol ycarbonate can al so be obtained by the so-called nelt
transesterifiwetbppsy7pr ocess (D. G LeGand et al., "HandboakcoEro1/09245

Pol ycarbonate Sci ence and Technol ogy", Marcel Dekker Verlag, New York,
Basel, 2000, p. 12 ff.). 25 The nelts obtained at the end of the respective
production process are not subsequently granulated, but are further
processed directly into the end products. Conpounds preferably used as
starting conpounds according to the invention are bisphenols corresponding

to the general formula HO Z n.Z.is di yal ent 30 organi.c group
having 6 to FOMpAsEgnd &wémymh@wl%ﬁﬁ@mﬁ@rwghe@wl)ﬁlk%‘maﬁMFg@sp hepals ps

021 16470 per LB FESHTERE cBEs, BetRIR P A b ARG Ry BALR HRARes"0
bi s(di hydr oxysmidenyl-bi(tyarnagphdnyiaiiopbipsbeandles, bi s(hydroxyphenyl) ethers,

bls(hydroxyphenyl) sul f ones, bls(hydroxyphenyl) ket ones and
a, a' bls(hydroxyphenyl)diisopropylbenzenes 5 Particularly preferred

bi sph h.b f d
2 57b1 s (- hy (RGN st DN PR FRERORGREEs BeapRs ‘ém?g ‘éﬁwssaf
4, 4- (et a- phelydRAAG, | SORE opyi D HiRhendlox{(PHeaphsopine™ . 1, bisphenol

b| s(4- hydr oxyphenyl )-3 3,5-trinmethyl cycl ohexanone as wel I as opti onal 1
m xtures t heiﬁ@aﬁﬂkylﬁaphanoUAa#J4y(nmtaaphﬁnwmedmppi°P&H¢hlpb¢mﬂ €bispirepol M(),shlbas ed
on the nDno

1 b (o hy iy BHERY PR & ERmevicyFleherRes ah arel s orisnapnigfures

COWDOUf‘dS 10 R&reds qfﬁrﬁ’&l@&fydbx‘é&ﬁe@ &BSbeﬁB@ﬁHté&ﬂe%@seﬁ%&@& o e tn'ibno?rfé'iﬂf’ounds
of carbonic acid, in particular phosgéne and di phenyl carbonate. The

pﬁl yeit5 &0 hcarlbspirmlzl@ls accendi nlgl-tb(tjs(‘t-ll;yzdmmmﬁnnylb)ﬁ - mm@h}alpwsldldxyré& eathd onI of
t he en s.,alrea I ONn a ve one ronmati c ar oX ic
La®d and oot iseend” SadRis ' Q5 88 Ereiing, Ko the hveahb, wo e 5

are, 101 exarhounl H1ARHRALE if hleu heHRRRE I Giehh cal AR el 1 ¢ i

3,3 - or 4,4 dlphenyldl carboxXylic ac benzophenonedi car boxyl i c
acids. 20 I nert organic solvents used in the process are preferably
di chl or onet ha e or. m xtures
e polyester carbonates according to the invention are obtained by reaction of the
15 phenols already mentioned above, at least one aromatic dicarboxylic acid and
optionally carbonic acid. Suitable aromatic dicarboxylic acids are, for example,
orthophthalic acid, terephthalic acid, isophthalic acid, 3,3'- or 4,4'-diphenyldi-

carboxylic acid and benzophenonedicarboxylic acids.

20 Inert organic solvents used in the process are preferably dichloromethane or mixtures

of dichloromethane and chlorobenzene.

The reaction can be accelerated by catalysts, such as tertiary amines, N-alkyl-
piperidines or onium salts. Preferably tributylamine, triethylamine and N-ethyl-
25 piperidine are used. A monofunctional phenol, such as phenol, cumylphenol, p-tert.
butylphenol or 4-(1,1,3,3-tetramethylbutyl)phenol can be used as a chain stopper and
molar mass controller. Isatinbiscresol, for example, can be used as a branching

agent.

30 To produce high-purity polycarbonates according to the invention by the phase

interface process, the bisphenols are dissolved in aqueous alkaline phase, preferably



.0f di'chl oronet hane and chl orobenzene. The reaction can be accel erated by

catal ysts, sugBodsesr@rtiary am nes, N-alkyl- piperidines ofcoEpoidsegl ts.
Preferably tributylam ne, triethylam ne and N-ethyl 25 piperidine are used.

A nonof uncti onal phenol, such as phenol, cunyl phenol, p-tert. butyl phenol
or 4-(1,1, 3, 3-tetranet hyl butyl) phenol caqspe used as a chain stopper and
nol ar mass controller. |satinbiscresol, for exanple, can be used as a
branching agent. 30 To produce high-purity polycarbonates according to the

invention by the phase interface process, the bisphenols are dissolved in
aqueous al kalsodianphlasisoxige esodution. yThD deim sdoppensCrptirellyogepared &udithan

hydr oxi de sol ution. The chaln Stoppers. optional |y.requir t he

o oduct 1 on' ofPeBiPy L EatriiateonaRE Y EsBMal Hralidf €t 470 il geng. o
nol . % per  nNMaholthisHRAsIGh théladueuPIKARIEphasdGt ddaed Phas tatef insdtia dofn®irt 42
latter in solid formin an_ 1nert organic phase. Then phosgene is

i ntroduced i rinert prganieiphese. dban ahergane isHatredused intg thegnixer epntapimgdheather and

the polyperisation is carried out., A part. .up t.0.80 nol.% preferably from
20 to 50 ol 535P RSB EILPE P BIHE R S Byt 8KY Car bonat es can be

repl aced by aromatic dicarboxylic ester groups. 10 In a further devel opnent
of the invention, the thernopl astic pol ycarbonates have average nol ecul ar
wei ghts My andl partf ey & 8(hmok 4, ipedferablydieom @0 tb 89 aneli¥anofzhe carboe grompgin The
sodium content is preferably |less than 30 b,. asured by atom c

Sbsor ot L on spbe polaBiBhe el se i o Y R AL SEdat Dhase | s

emul sified in the organic phase. In the course of this, droplets of
differing size are formed. After the reaction, the organic phase

cont ai nihg t He g dirteardevciapmeitsofgthn anedrtipnivishthermseplastial polycadbonatics hawn

aqueous liquid and after each hi ng process i, as,far.as possjple
Saparated fr FERATIGRLE SO EHIOR o5 UGB Rtisle eraet Baerag b0 16]
H3PO4 are Usmgé’?ﬁé Qb&iﬁmzQoﬂtbxﬁtui'ﬁgbrﬁaféfabﬁ?@es§QH&H 3b! i, Aeabilted Rt ab¥id and

dem nerali se is used for

absorption spectroscopy.

15 During the reaction, the aqueous phase is emulsified in the organic phase. In the
course of this, droplets of differing size are formed. After the reaction, the organic
phase containing the polycarbonate is generally washed several times with an
aqueous liquid and after each washing process is as far as possible separated from
the aqueous phase. Dilute mineral acids such as HCI or H3;PO, are used as washing

20 liquid for the separation of the catalyst and demineralised water is used for the
further purification. The concentration of HCI or H3PO, in the washing liquid can

be, for example, 0.5 to 1.0 wt.%.

The in principle known separatory vessels, phase separators, centrifuges or
25 coalescers, or combinations of these items of equipment, can be used as phase-

separating devices for the removal of the washing liquid from the organic phase.

The solvent in steps A to C described above is evaporated off in order to obtain the
high-purity polycarbonate.
30




further purification. The concentration of HJd or H3PO4 in the washing

liquid can bwoobess7exanple, 0.5 to 1.0 wt.% The in princp@i/EPOL0948
separatory vessels, phase separators, centrifuges or 25 coal escers, or
conmbi nati ons of these itens of equipnent, can be used as phase separating
devices for the renoval of the washing lifguid fromthe organic phase. The
solvent in steps A to C described above is evaporated off in order to
obtain the high-purity polycarbonate. 30 WO 02/ 16470 PCT/ EPOL/ 09245 -7
Besi des the sol uti on po] ycarbonate process descrige ,

d, the melt | i
transest eri f iRestdesfhe |splybign polyearbonals nracess dgsqribegy thermely tansrsifzidicatipn
pol ycar bonat . {1 ' s, pol ycarbonate
i s produced, %}rgér?ésgeg%dn%f&el?@?%ﬁéﬁ °{§fe§§6§f‘§%‘?‘[§rtf6écg§§%a?§?‘§ﬁeto‘fﬁ§‘3 fromaronmatic
di phenol s, diaryl carbonates and catal ysts at tenperatures of between 80C
and 320C and at pressures of 1000 nbar to 0.01 nbar, in a way such that in
the first stdp,the med tiansepterificationm prasesss Pelycashongé isrnsodieed, for gkampleniry

quant 1o or B rRe GlaskiRens Bobic AHAR AT chBORAE SR cadilonat 1 ng
of the 10 reaempataturésof B&wiebd SV°GlagP 320KC n@d pit Peessaxes EMDOO ahbiras F1 80C

to 180C, preferably at 100C to 150C, at atnospheric pressure over a period
of up to 5 houbd; it apEsagl that i hmiwstaep, d1valveg the sypdresia of eligesdtionplen of

t he catal yst || I C I . r).a | eyation
of the terrpercﬁl[a%rnga?? ta‘g&%b%ﬁ,&gnr?%g%{ %g%hgf%r ohngﬁgoniuj}srg_cgﬂjggﬁ%a& %flr_ﬂgqc@fﬁ/l I ng
of f monophenahguahtitidshsf 19LONY *Sheh bawididh 1 kvl dstghédddwih tied #lting 1b? theet al

salts and al kaline-earth netal salts in quantities of between 10"4 to 10"8

mol , bi®ed omactanipin e HinssStep taking pleppetrtemperatiresfof 180T Gt P G0 prefareblganC,
preferably f ~eRQC .t.Q, 838C and at pressures of.<b b to 0.0 ar
Phs ol T gucarisgrans 'SP rmimaent e AT S REiet Slcim Bashifsierpy 5
hours) to forfRme. 2 Rl PRGOS and 2heAaddiEdn BE tHiadabeysednd bEpNckiiéh Bf £9EAIuRD
description, the nelt transesterification
(1 bar to 0.5 mbar) and elevation of the temperature (to 290°C), an oligocarbonate is
obtained by distilling off monophenols. In the second step, with the addition of alkali
15 metal salts and alkaline-earth metal salts in quantities of between 10 to 10 mol,
based on 1 mol diphenol, at temperatures of between 240°C and 320°C, preferably
of 260°C to 300°C, and at pressures of <500 mbar to 0.01 mbar this oligocarbonate

is polycondensed within short periods of time (< 3 hours) to form polycarbonate.

20 As may be gathered from the preceding description, the melt transesterification
process is carried out without solvent. Unlike the solution polycarbonate process, no

tubular evaporator/extruder-evaporator or extruder is therefore necessary here.

The polycarbonate melts thus obtained by the different processes are then further
25 processed into the required products directly, without an intermediate step such as,
for example, granulation and remelting; prior to this processing, of course, other
conventional purification steps such as, for example, filtrations can still be

interposed.

30 These products can be made, for example, by the injection moulding, extrusion or

casting (film) processes. Examples of these products, which are not intended to be



.procéss is carried out without solvent. Unlike the solution polycarbonate
process, no wolwhéro evapor at or/ extruder-evaporat or or extpegerol1iosds

t heref ore necessary here. The polycarbonate nelts thus obtained by the
different processes are then further 25 processed into the required
products directly, w thout an internedi atge step such as, for exanple,
granul ation and renelting; prior to this processing, of course, other
conventional purification steps such as, for exanple, filtrations can still
be interposed. 30 These products can be made, for exanple, by the
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| enses and frames, househol d objects (such as electrical articles, for

exanpl e, irorand @%me%éto@lseilpld pbjgsts (guchcas émmcabambspfﬁc@@mmm; gy to

t he i nvention p rt| ularly suitable for making products which have to
neet hi gh stacr?iﬁ?‘)d Vi F%tﬁgr ds optical quality, i.e. transparency and

col ourl essness; for exanple, glazing for greenhouses and notor vehicles,
headl anps, rmagnet o-optical data storage/ m ni disks, conpact disks, DVD,

opt i cal 10 ensebheaprdeesprcsnrdingdptthe alvehtidor 'ss;ammbamitebleefns omkingtproducty a. 15

{he product | o PG i, et Fish SHABRTHR Bt SaEaR tp Rt e e P paisay and

headl anps. Ar&mﬁresmg fRaxhmpl, 8laking T grakindueRRhi 6RftbrORhickes! RAdRIQRUCT i on
of magnet o-opti cal

magneto-optical data storage/mini disks, compact disks, DVD, optical lenses and

prisms, optical fibres, spectacle lenses, et cetera.
15
The process according to the invention is most particularly suitable for the

production of glazing for greenhouses and motor vehicles and headlamps.

Another most particularly suitable application is the production of magneto-optical

20 data storage/mini disks, compact disks and DVDs.

A further most particularly suitable application is the production of optical lenses

and prisms, optical fibres and spectacle lenses.

25 The preferred molecular weight range for the data carrier is 12,000 to 22,000; for
lenses and glazing, 22,000 to 32,000 and that for solid sheets and double-walled
sheets is 28,000 to 40,000. All data on molecular weights refer to the weight average

of the molar mass.



,20.data storage/ m ni di sks, conpact disks and DVDs. A further nost
particul arly woiot/adare application is the production of optRcmiroilessses and
prisms, optical fibres and spectacle |enses. 25 The preferred nol ecul ar
\{ve”l ght range for the data carrier is 12,000 to 22,000; for I|enses and

gl azing, 22,000 to 32,000 and that for sqjid sheets and doubl e-wal | ed
sheets is 28,000 to 40,000. Al data on nol ecul ar weights refer to the

wei ght average of the nolar mass. WO 02/ 16470 PCT/EPO1/09245 9 Clains 1. 5
2. 10 3. 4. 15 Process for nmaking products from pol ycarbonat e,

char act eri secdCiaHDS hat t he pol ycarbonate nelt fornmed during the production
of the polycarbonate is processed directly into the products, w thout an
additional internediate step. Process according to claim1, characterised
in that the fi.nal Bbepsifor ifakingpmroyens fionnpelypirbonuté,i characterisedl ag dmsitig by
means of one or nore tubular evaporators or extruder-evaporators. Product
made of pol ycar borkelxcarbonateamels foaeed during, she prodpetiash phtheapelycashonate is

P06 £E501 0110 b ALt el OISR B GRIRRARS i oo

2. Process according to claim 1, characterised in that the final step in the
polycarbonate production is a degassing by means of one or more tubular
evaporators or extruder-evaporators.

10
3. Product made of polycarbonate, characterised in that it is obtainable by the

process according to claim 1.

4, Product made of polycarbonate, characterised in that it is made by the

15 process according to claim 1.



