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pol ycar bonates The present application relates to a process

chenical-naté??awqyﬁ%ycling of 5 | ow nol ecul ar polycarbonag%ﬂ?gggﬁﬁgg,

production waste, renainders, recyclates and sim |l ar polycarbonate

conpositions by condensation to produce technically utilisablezﬁkggﬁgﬁnnlar

masses, pol ycarbonates fromthis recycliny process, their use, | ded

bodi es and extrudates fromthese pol ycarbonates. 10 Pol ycarbonates, for

exanpl e from bi sphenol A, are nostly anorphous technical thernoplastics

wi th high-quality properties, such as e.g. high transparency, thernoform ng

resi stance and toughness. The sane applies also to aromatic

copol ycar bondtresgess Hat thernechding ofymlvdasbomatesipl e, from bi sphenol A and a

cobi sphenol . The production costs of such materials and the level of their

properties 15 thus also justify nore demandi ng recycling processes, if old

gﬁgl gggngﬁ{ E:a pre?én?%gﬁﬁ%ﬁ?i'an%fa?o@ tﬁraepltogiqlslgef(??%ﬁg cHepticAanAtedhicRtydmesressary
y- reasohabl e recycling. The divide between processing costs

and econny ilsw-moksildepslytarbomite rdsidvef,iprodictibo waateo namdindgrs  rgcyatdtesnande s

than for many other thernoplastics,, so that pyocesses con%istin o&ﬂgpre

f

than one procemiartpglycarorpty fGPMROSEIONa| Py SPRASTHCRN R PEIUEHWEENCA S fort s
are al ways bej et i i Bhe AR LOARIQGEONOM C
t han t he knOwﬁﬂgﬁggiggggFkﬁﬁq%$%é$§§§é5%gﬁ%. %@égh%ggﬁﬁceg rg éﬂggplj. As
wi th other thgidmaphiasd bedies ideextwideates Gbmnbedeqilyabkbamatesphysi cal properti es
of 25 pol ycarbonate depends decisively on the nol ecul ar wei ght. However,
production waste, recyclates etc. frequently do not, or no |onger, possess
the reqyjred gol ecul ar ' L [ ecf iadl 4 £ 6EYSEI BHoPhold Q@UEIichON
wast e oﬁbrecy Par® m%%“esfﬁglt g?%@%leqﬁ%rgs]}lﬁé%hgrnﬁy at:r% a vgry ?Ii?)mot ed extent. 30
Wien recycl i ngepbplgaichonathe higsiehlies , propadest isach vas ees, highnaansparency,
recyclates and simlar polycarbonate conpositions, it is taperefore .
desirabl e andthegneformig mesistance and toughness. The same applies also to aromatic

copolycarbonates that are built up, for example, from bisphenol A and a

cobisphenol. The production costs of such materials and the level of their properties
15 thus also justify more demanding recycling processes, if old moulded parts or
production scrap are to be sent for ecologically-necessary and economically-
reasonable recycling. The divide between processing costs and economy 1s
considerably more beneficial for aromatic polycarbonates than for many other
thermoplastics, so that processes consisting of more than one process step are
20 fundamentally also worthwhile. However, efforts are always being made to find
processes that are simpler and more economic than the known processes, in order to

be able to produce more cheaply.

As with other thermoplastics, the level of mechanical and physical properties of
25 polycarbonate depends decisively on the molecular weight. However, production
waste, recyclates etc. frequently do not, or no longer, possess the required molecular
weights. Direct material recycling of production waste or recyclates is therefore

possible only to a very limited extent.

30 When recycling polycarbonate residues, production wastes, remainders, recyclates

and similar polycarbonate compositions, it is therefore desirable and essential to




WD 03/ 020805 PCT/ EP02/ 09237 2 8 FEB 2001 2 increase the nol ecular weight to
a level sufficient for the projected new use. So, it is desirable, for
exanpl e, to iH@P¥929803 ow nol ecul ar production scrap from PCPGIFIEF33dn for
Conpact Discs to the nol ecul ar wei ght range required for injection

nmoul ding. O the average nol ecul ar wei ght of PC recyclate from t e FEB 206
de-lamination 5 of Conpact Discs is to be2increased sufficiently to allow
the material to be used e.g. as a conponent in the production of PC ABS

bl ends. There is little reference in the literature to condensation of

pol ycar bonat %&Qgﬁfik@gﬂ&gg%aiegﬂé%}aeﬁgdfﬂeﬁni & uﬁ@g]'re@&h-dewlﬁsrei b, it is

recycling. Thus I scl oses a process I ncreasing the

mol ecul ar weidghirabdé, fecermapled tb oincreasd dowlaolepolay quodietiont ssars UtdmaBC

pol yam des, pol yesters and pol ycarbonates using . reactive c¢hain | engtheners.
These chai n |RsP@cHendps Copagt %C% Keths | melerdarppight gange reqpired fop JRIeqisy |
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of the polynmer."5p I se es are nti o s chai n | engtheners,

al one 1550r idf ComfchBlidcelis Wi Beinclendedrsuffidient! yeppadiotethe mipitarint aa bé useise.g.

di cyanates, tetracarboxylic acid dianhydrides, bismaleic imdes and

car bodi i nmi desas a4OMPOHBENtID thfegradmt@nitﬁl’gﬁw blgrdsi he functioning of the
process with polycarbonate. The applicant's own trials showed no increase
in the nol ecul ar wei ght of pol ycarbonate using the process described in

EP- A 931 810. TRPe BRFifde réfRretfee I Gheplitersndie o 2oRddsatimh dfofoljdacbanarnmoalding
recycling of polycarbonate b transesterification with hydégg% conpounds,
n

in particul arcopmsisions udestined; Ephelhranicalanaterinle reetclpef iS¢ gt UMt are
opLainegy 101 §RYSH DY SERNDLREhiclng ALY ERIASHR. Gl oy Bbied 00 I
pol ycar bonat embRchilaf pblyeeiaehdtel sucH as palyamedbspyolyésters and palytdrboditésaming n
addition to the deconposition of_ useful bonds, i ch nust : _
reactive chain lengtheners. These chain lengtheners react in the plastic melt, e.g. in
an extruder, under conventional compounding conditions, with the functional chain
ends of the polymer. Special bisepoxides are mentioned as chain lengtheners, alone
15 or in combination with, inter alia, epoxides, bisoxazolines, dicyanates,
tetracarboxylic acid dianhydrides, bismaleic imides and carbodiimides. However no
example is given for the functioning of the process with polycarbonate. The
applicant’s own trials showed no increase in the molecular weight of polycarbonate
using the process described in EP-A 931 810.
20
DE-PS 43 26 906 provides a process for the chemical recycling of polycarbonate by
transesterification with hydroxy compounds, in particular phenol, until bisphenol
and the esterified carbonate unit are obtained, followed by resynthesis of
polycarbonate in the melt. Although in this process bisphenol and the carbonate unit
25 arec obtained, the polycarbonate is first completely decomposed by

transesterification. In addition to the decomposition of useful bonds, which must

then be built up again, the process method is also complex and expensive.

DE-OS 42 40 314 differs from the above patent specification substantially by prior
30 decomposition of the polycarbonate to oligomers, by transesterification with low-

. boiling monophenols. Then a higher-viscosity oligomer with a particular content of



then be built up again, the process nmethod is al so conplex and expensi ve.

prior 30 ded¥@pPd8ieBpodn of the pol ycarbonate to ol igoners, WRETEPI2/09237
transesterification with | ow boiling nonophenols. Then a hi gher-viscosity
oligomer with a particular content of WO 03/020805 PCT/F. P02109237 3-
28FEB2006 OH terminal groups is produced-first fromthe deconpositdifdb 2006
product and optionally added diaryl carbonate by recondensation with the
splitting off of the monophenol, which, in the final stage, is then

pol ycondensed.j,n t he .nel t under, no L.gorou reaction ngdi.tkon form
Phe’ desi red fryemBarpies RaRauPBLAsh bORTRY Bss GARGILY wORRT b4 Blelyocea
whi ch necessijyab®dialcaBehit DakcdideRSEdn SKBP the/splitidd6ff ofdhé Atbnaphade, | S
that oligoners with term nal groups are significantly nore susceptible

to thermal anshiok tathevitnal stagents thaarpolsivendensed spdredimelf wuley meare rgocous

rapi dly becone dj scol qured apd d ed., The condensation process,is. .
therefore se"_ﬁ%‘i"toin\Fé’naW(?nﬁ{&O_ ﬁgagil étpé’g' Oeafﬁpﬁg? té’fiﬁﬁer pelcarBonalgiseye a
precise geactpon de%Qrfng;B?Jd ”!wiglﬁﬁ‘ ﬁ@&:lsﬁ%h‘fé% %%uf %Sai%ifonﬁ' de¥s 5, OR Hrtkey 701

di scl oses a process r the emcal recycling o pol ycar bonat es by

deconposi t i ondivddviantdgariy lthat aclixmasre witho (fHbntemndhalg gromps .aré\fsigrificantie ymébrzy e

been crystallised in a {])_)?rti cul. ar 30] vent,. cleaned and dri.ed, these are re
I

15 condensed FUSCEPEDHE 190 E’&%lt?é‘ﬁa(i’é,atb’ﬁtlp?ﬁiﬁg rfoflﬁ%poé‘&mg_tﬁ’%ﬁmﬁ"is and
pi sphenol s angdpfiy $atdhY Wscolbifed hnPENAN A0 AhelorkBhsaiibh P HeATERS are

the sane as t processes acc ng to PS 43 26 906 a (03
42 40 314, dessitibedndhovse beQubjdoedbasiompiéx téntmlpre achieve a prévdseadspaizn was
therefore to provide a process by which 20 the nol ecul ar wei ght of
pol ycar B®nat edatminimases sueheffests as sinply and efficiently as possible. It
was found that, surprisingly, it is possible to condense pol ycarbonates by
sinple nelting in a vacuum optionally with bisphenols or suitable
ol i gocar bonat Eisially,t DE2OSO#4 t 24 MO adisgosesps, procespriodube, chdimiat tregycling of
polyearbonat egolg)fgargcl)gart]gsr b)r'r[c)ilegocrrlljllaoasgtion with diaryl carbonates to form oligomers. After
they have been crystallised in a particular solvent, cleaned and dried, these are re-
15 condensed to form polycarbonate, optionally with the addition of bisphenols and a
catalyst. The disadvantages of this recycling process are the same as those of the

processes according to DE-PS 43 26 906 and DE-OS 42 40 314, described above.

On the basis of this prior art, the object was therefore to provide a process by which
20 the molecular weight of polycarbonates can be increased as simply and efficiently as

possible.

It was found that, surprisingly, it is possible to condense polycarbonates by simple
melting in a vacuum, optionally with bisphenols or suitable oligocarbonates with
25 OH terminal groups, to produce, directly, polycarbonates of higher molecular

weights.

The present invention thus relates to processes for the condensation of
polycarbonate, characterised in that polycarbonates can be condensed in the melt,

usefully with the addition of bisphenols or oligocarbonates with OH terminal groups

DE-OS 42 40 314 differs fromthe above patent specification substantially by




wei ghts. The present invention thus relates to processes for the
condensation of polycarbonate, characterised in that polycarbonates can be
condensed i nNWMh®/G#8305 30 usefully with the addition of bi sPREXNEPXG7

ol i gocarbonates with OH term nal groups WO 03/020805 PCT/ EP02/ 09237 4 2 8 FE

8 2006 to accelerate the reaction, optionally using catal ysts, eFrF%IhZQ
pol ycarbonates are obtained, which have4a hi gher nol ecul ar wei t % t he

starting polycarbonate. In the process according to the invention, the

pol ycarbonate to be condensed, 5 preferably bisphenol A-polycarbonate, as a
granul ate or ar

LS GhERL AR, BRGORy! Srifd BRANRI! Sthetdn difyiRldnatis| 40

sui tabl e machi gs, co react evi operating

bat ch-wi se opb@aRi WHitHaye a Biiteahbcval weipht dantthestaemgtpobrartpanenet ers for
this are pressure, tenperature and residence tinme. |If necessary, suitable
catal ysts should al so be chosen and added. 10 Suitable reaction paraneter

ol L1 ng 1 mpdh dbeEovap CEETTG, RodtF sl bifGarbolds, IR0 bnached 200C

0.01 to0450.3 haurmblydissiehSMAIPRR affoneik! ssudlghanilaeitiresundRl thodlded phrtsfiour s
for agitated tanks,” kneadi ng ‘apparatus and disk or basket reactors. \Wen
using 15 di stansferrbddidbe medcusing suitabde arasbines,i anssthen ndensgd Anpgastosr e

preferred. W¢th, discontinuou rocesse r @SS nd, t a \n_be
varied in a te¥Ee ?R%F%nlfr‘@tcﬁb”%f% %8@1%‘*&@% #élﬁ&li?l\?e‘ﬁalﬁ%ﬁg‘gersﬁﬁgogﬁ C?lﬁﬂous
processes ar g:_aﬁﬁ’ﬁé?@r%'ﬁ()r thisNaeOpRband, | mipeeifiret 4Rl sdsidenbd @ik Nenaksiagy,and
pressure conditions, wherein O pressure and tenperature profiles can be
set al ong t heultablgtatalystsisheuldedsotberchosemrodiaddets preferred, preferred in -
particujar or nost particularly preferred are those in which the
paranmeters, definitions and explanations stated under preferred, preferred

in particul argRiabRashctRA HakAheta falgddl¢ Edr’eR@mpRY ®0L&e8 mbar, preferably 0.1 to
2 mbar, 250-350°C melting temperature, preferably 280-320°C and average
residence times of 0.01 to 0.3 hours for screw-type or extruder machines and 0.2 to 4
hours for agitated tanks, kneading apparatus and disk or basket reactors. When using

15 disk or basket reactors, residence times of 0.5 to 2 hours are preferred.

With discontinuous processes, pressure and temperature can be varied in a time
programme up to and within the given ranges. Continuous processes are normally
run constantly under the suitable temperature and pressure conditions, wherein

20 pressure and temperature profiles can be set along the length of the reactor.

Embodiments preferred, preferred in particular or most particularly preferred are
those in which the parameters, definitions and explanations stated under preferred,

preferred in particular or most particularly preferred, are used.

25
However, the general definitions, parameters or explanations, or those listed in
preferred ranges, given above and below can also be combined arbitrarily with each
other, i.e. between the particular ranges and preferred ranges.

30 The polycarbonate used either already has an average concentration of phenolic

- terminal groups of over 100 ppm OH, preferably 100 — 1500 ppm, in particular 400



25 However, the general definitions, paraneters or explanations, or those
listed in preferred ranges, given above and bel ow can al so _be conhi ned

arbitrarily WORYEHEH other, i.e. between the particul ar rdgéeP0ZiEs7

preferred ranges. 30 The pol ycarbonate used either already has an,average
concentration of phenolic term nal groups of over 100 ppm CH, pr%géfaﬁlﬁ]@
100 - 1500 ppm in particular 400 WO 03/020805 PCT/ EP02/ 09237 2 8 FED 2006 5
-- 1000 ppm or this is specifically set in the nelt by the addition of

bi sphenol s, preferably bisphenol A, or oligocarbonates with CH term nal

groups. Wen _ ' hid ; t j addivsh rtsssph¥diati [ e
portions that gr@@/?Bﬁ’?’gé?’F 1ggﬁgﬂg+&sllghgéglg?%gﬁ\??%én??%ﬁgh% eacltor dev?pce via the
vapours. The mefekdbly Usisplichble A aot silipgc&btweates awieh SDHi ¢erohimalt gwiips. hemocess

by suitable neans, which sinplifies the process considerably. Condensation
can be carri e¥PnyeRINE AN §1§iTﬂﬁ‘gﬁbhlﬁb‘?ftf&‘?lé%}llﬁra‘ﬁklg?tssmlé\%@ PBﬁ‘%é%%iaFFgSP?“O S
appar atus, extrud i r e S i i o f...such
appar atus,  1ovEaEhined bl e RIS R G Ao, Tof SR IRSEANS offin

reactorss in RaébteCslhized baﬁkféthe%ocddé B stitatlé iedngrwhipl eingplifed, thépradescl osed
in DE Appl. No. 1 011 98 51 or -C2 44 47 422. Basket or disk reactors
are al so sui tegsidefably.di sconti nuous processing. Condensation nust be
accelerated optionally by the addition of a condensation 15 catalyst.

Sui tabl e catal ysts and the concentrations in which to use them can be taken

fromthe |itegaidtnSatioaned Bk roarddlid oS isGisatdé aBRAE ahMENALRW- GOk Eing
Reviews, H  Schnell, Vol. 9, Pages 44-51, John Wley & Sons, 1964; DE-PS 1

031 512; EP- Aeppesaus e8trudems,Alidear basket resstors 3nd 4w cgmhinations af jughiappasptugar t h
al kal i oupds wi.th an al kal in ction and a ni u ar. i

Cal s, A8 o nir ot e, XnRiin S Be Y £ TRyt Th R UARE AR,
sal ts accor di ggk t@ctdi§ atePrefRirted@ asalif 1488 %€ DE AppleNo0 1 1l #3(31\9r, DE —C2 44

47 422. Basket or disk reactors are also suitable for discontinuous processing.

Condensation must be accelerated optionally by the addition of a condensation

15 catalyst. Suitable catalysts and the concentrations in which to use them can be taken
from the literature (Chemistry and Physics of Polycarbonates, Polymer Reviews, H.
Schnell, Vol. 9, Pages 44-51, John Wiley & Sons, 1964; DE-PS 1 031 512; EP-A
360 578; EP-A 351 168; US-A 3 442 854).

20 Alkali- or earth alkali compounds with an alkaline action and ammonium- or

phosphonium salts, hereinafter described as onium salts, are preferred.

Phosphonium salts according to the invention are those of the formula (IV),

25

wherein R'* can be the same or different C,-Cjg-alkyls, C¢-Cio-aryls, C3-Cio-
- aralkyls or Cs-Cg-cycloalkyls, preferably methyl or Ce-Cia-aryls, in particular



X 25 wherein R1-4 can be the sane or different Cl-Cl0-al kyls, C6-Cl0-aryls,
C7-Cl10- aral kyls or C5-C6-cycloal kyls, preferably nmethyl or C6-C 4-aryls, in
particul ar WYQVEP¥B05 PCTI EP02/ 09237 6 2 8 FEB 2006 met hyIPCEW:PﬁH%?/, and
X can be an anion such as hydroxi de, sulfate, hydrogen sulfate, hydrogen
carbonate, carbonate, a hal ogenide, preferably chloride, or an alddtdl e
of the fornula OR, wherein R can be C6-Cl4-aryl or C -Cl2-aralkyl,
preferably phenyl. 5 Preferred catalysts are tetraphenyl phosphoni um
chloride tetraphenyi phosphoni um hydroxi de tetraphenyl phosphoni um phenol ate

10 in partic t p L ym l.at.&. her

cat al yst s, m#%lcﬁlf’@%%g%@ ?gﬁg%gr opt :agﬁcﬁya%i ﬂ%&?ﬁ sodri:ﬂ’af‘c‘:,)‘?f E&%g)ﬂi um
salt, are conrp@asdaydoged katbonae] akrboand, edidlégenidealprefembhl shintit, anan

al kaline action, such as hydroxi des, al koxides and aryl oxi des_of I'tGiunl
sodi um pot agisotedater 5T the) femaulan Clhd wharesn Fncap rber Qﬁ'gbr?rygfors Upmﬁfal%éi i um
hydr oxi de and Spdhynﬁl}@h nol ate and the sodi um bi sphenol ate of bi sphenol A
are nost prefpé? Feqty yEol ycarbonate is introduced into the condensing
reactor preferably via a screw as the nelting unit. If bisphenols or
oligonmers with OH term nal groups are added to 20 increase the concentration
of OH term ndirefgrredipatalystseirgcrew is a mxing unit at the sane tine. A
melting screen with .0 i t hout backwashi ng devi ce can be positioned

bet ween t he §EV%“FEHB£?%’° 8ﬁﬂgﬁ g reactor, to retain particular

contam nant pggigheh@phdphbhiubtipdedaddi ghly fluid melt. The melt flow ng from
t he

tetraphenylphosphonium phenolate

10 in particular tetraphenylphosphonium phenolate.

Further preferred catalysts, which can be used alone or optionally in addition to an
onium salt, are compounds of alkali metals and earth alkali metals with an alkaline
action, such as hydroxides, alkoxides and aryloxides of lithium, sodium, potassium,
15 magnesium and calcium, preferably of sodium. Sodium hydroxide and sodium

phenolate and the sodium bisphenolate of bisphenol A are most preferred.

The polycarbonate is introduced into the condensing reactor preferably via a screw
as the melting unit. If bisphenols or oligomers with OH terminal groups are added to
20 increase the concentration of OH terminal groups, the screw is a mixing unit at the
same time. A melting screen with or without a backwashing device can be
positioned between the screw and the condensing reactor, to retain particular
contaminant particles >5 um from the highly fluid melt. The melt flowing from the
condensing reactor after polycondensation is discharged by means of a gear pump.
25 Here the melt can be fed over static mixers or extruders and mixed with additives to
set special formulations of the polycarbonates produced before being fed on for

granulation.

Possible additives are disclosed e.g. in WO 99/55772, pg. 15 — 25, DE Appl. No.
30 10122496.6 and in “Plastics Additives”, R. Gichter and H. Miiller, Hanser




condensi ng reactor after polycondensation is discharged by neans of a gear
punp. 25 Here the nelt can be fed over static m xers or extruders and m xed
with additiv®¥O 02088t special fornul ati ons of the pol ycar b8REAFEEIBIEHuced
before being fed on for granulation. Possible additives are disclosed e.qg.

in WO 99/55772, pg. 15 - 25, DE Appl. No. 30 10122496.6 and iz d;;l S@%I (o}
Additives", R Gachter and H Miller, Hanser WO 03/ 020805 PCT/ IQ /B 37 7

28FEB2006 Publishers 1983. In principle, additives can be added at any poi nt
in the reaction, preferably before granul ation. Any bisphenol or an

ol i gocar bonatf%bﬁél't:ps Lk %gﬁg@@ip{_ﬂgﬁgﬂﬁe Wn PR44R lg{ én_f?oin@ iddgeatQord e

pol ycar bonat e 10 be conden I sphenol or t ont al ni ng

ol i gocar bonatpgeferabWbefbretgraudaioncar bonate to be condensed is based, are
preferred. The dosage of the bisphenol or the oligocarbonate in relation to
t he wei ght of polycarbonate used is in the range 0:100 to 10: 100,

preferably 0..1:100 to 5: 100, . ti el : 2200 f

bi sphenol an yngfsﬁféenrogr?ée olﬁ}gﬁ&gﬂ %:ﬁrgg,@ﬁp@gﬁrg%g%%’uﬁa%gﬂl%&o? %11%(@5:%100,
in partigul aradded @ tHeOpaliPcatBbhateoto bb@omddngat arteokisplenoEsatRl @H-@hntdinighenol s
that can be used according to the invention or can also form the basis of

t he pol ycar beligoearbonateor phirbribe golysarbprate tubricandenged Aj bsed gsgpeferiad. pg.

6-8. 4, 4' -di hydroxybi phenyl, 4, 4'-di hydroxydi phenyl sulfide, 2,2-bis-(4-
hydr oxyphenyl ) - propane (bi sphenol A), 2,2-bis-(3-nethyl-4-hydroxyphenyl) -
propane, 2, 2-}ieSdésage-dfi B tHixieAonyfl HigX YRBSRYBImafY P sdi@ion? 12 kY Sve(ght of

hydr oxyphenyl ) - net hane, 2,2-h|s-(3,5-d|nethyl-4-hydroxyphenYu}-nethane, 2, 4-
bi s- (4- hydr oxpoabyrarhdnpteusegtihin thetrange 0:100 to 10:100, preferably 0.1:100 to 5:100, in° _

5002 S S PRRISEA RO s 10y 5010
p-di i sopropyl hieRefe0.5200-t8138:108; mpaeticdat-10)0lr 0PIt thepligpedibonate.
2, 2-bis-(3,5- dichloro-4-hydroxyphenyl) - propane,
2, 2- bi s- (3, 5-di brono- 4- hydr oxyphenyl ) -
Examples of bisphenols that can be used according to the invention or can also form
the basis of the polycarbonate to be condensed can be found in WO-A1 01/05866,
15 pg. 6-8. 4,4’-dihydroxybiphenyl, 4,4’-dihydroxydiphenyl sulfide, 2,2-bis-(4-
hydroxyphenyl)-propane  (bisphenol A), 2,2-bis-(3-methyl-4-hydroxyphenyl)-
propane, 2,2-bis-(3,5-dimethyl-4-hydroxyphenyl)-propane, 2,2-bis-(4-
hydroxyphenyl)-methane, 2,2-bis-(3,5-dimethyl-4-hydroxyphenyl)-methane, 2,4-
bis-(4-hydroxyphenyl)-2-methylbutane, 2,4-bis-(3,5-dimethyl-4-hydroxyphenyl)-2-
20 methylbutane, 1,1-bis-(4-hydroxyphenyl)-cyclohexane, o,0’-bis-(4-hydroxyphenyl)-
p-diisopropylbenzene, 2,2-bis-(3-chloro-4-hydroxyphenyl)-propane, 2,2-bis-(3,5-
dichloro-4-hydroxyphenyl)-propane, 2,2-bis-(3,5-dibromo-4-hydroxyphenyl)-
propane and 1,1-bis-(p-hydroxyphenyl)-3,3,5-trimethylcyclohexane are preferred.
Diphenols preferred in particular are 4,4’-dihydroxybiphenyl, 2,2-bis-(4-
25 hydroxyphenyl)-propane (bisphenol A) and 1,1-bis-(p-hydroxyphenyl)-3,3,5-
trimethylcyclohexane. 2,2-bis-(4-hydroxyphenyl)-propane (bisphenol A) and 1.1-
bis-(p-hydroxyphenyl)-3,3,5-trimethylcyclohexane are preferred most particularly,
in particular 2,2-bis-(4-hydroxyphenyl)-propane (bisphenol A). Accordingly the
oligomers obtained from these bisphenols can also be used according to the

30 invention.



propane and 1, 1-bi s-(p-hydroxyphenyl)-3, 3,5-trinethyl cycl ohexane are
preferred. D phenols preferred in particular are 4,4'-di hydroxybi phenyl,

2, 2-bi s- (4 29%Mgadresoiphenyl ) - propane (bi sphenol A) and PCT/EP02/09237
|, | -bis-(p-hydroxyphenyl)-3,3,5- trinmethyl cycl ohexane.
2, 2-bi s- (4- hydr oxyphenyl ) - propane (bi sphenol A) and 1, 1- 28 FER 2006

bi s- ( p- hydr oxyphenyl ) -3, 3, 5-tri net hyl cyclgghexane are preferred nost
particularly, in particular 2,2-bis-(4-hydroxyphenyl)-propane (bisphenol
A). Accordingly the oligoners obtained fromthese bi sphenols can al so be

e oot year biflPakBenfaasti B bf By FELOPER aPTS RRARE 0 AR °
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determned b uring the relafive soI ution viscosity in dichl ororret hane,

cal i brated byndabgirg theceldtaei sql;utloh PEcostyynl dtchlqrmnglhelﬁearoahhratadwbpdrg}MCul ar

a PC recycl ate from Conpact Di scs. The pol. ycarb% tes a

copol ycar bon&ta®ringed ﬁecd’Plani iharelerredmin PAIRWA0A ﬁ%&claﬁo%?fa&@mpw nel t

transesterlflr%% i on process and can therefore contain different chain

st oppers enol octyl phenol , cunyl phenol and t-butyl phenol are suitable
chai n stoppers. Clher typi cal chain stoppers for polycarbonate can be taken
fromWo Al 01105866, -6. There can al sp be m xtures of chain stoppers,

e.g. via the Iﬂmohgaﬁxonaﬁesﬁ@demoly%bwsﬁsb@%ﬁ%onvammmw PRASEt he
It t t 1 | 1
T bhony oo pORBRATSb P SAPESARERIAL ke A P ABER SO Ol

synt hesi sed p@hiGedpgpersat e and a nmixture of various polycarbonates can be

condensed. The pol yCcarbonates may differ with regard to their average
nol ecu!leCr wei ght, the bi sphenol used and/or the chain stopper used,

branchi ng agefqltenol, octylphenol, cumylphenol and t-butylphenol are suitable chain stoppers.
Other typical chain stoppers for polycarbonate can be taken from WO-A1 01/05866,
pg. 4-6. There can also be mixtures of chain stoppers, e.g. via the mixing of different
polycarbonates. Polycarbonates from the melt transesterification process preferably

15 have the phenol of the diphenylcarbonate used for production as a chain stopper.

Both uniformly synthesised polycarbonate and a mixture of various polycarbonates
can be condensed. The polycarbonates may differ with regard to their average
molecular weight, the bisphenol used and/or the chain stopper used, branching agent

20 etc., used. Furthermore, the polycarbonates may contain chain branching agents.
Conventional chain branching agents can also be taken from WO-Al 01/05866
pe. 8-9. Polycarbonates, which are built up of the same bisphenol, in particular
bisphenol A, are preferred.

25 Mixtures occur in particular when the PC recyclates from consumption waste and

process scrap to be condensed are not of the same type.

The polycarbonates obtainable by the process according to the invention can be
processed on conventional machinery, for example extruders or injection moulding
30 machines, to produce any type of moulded body, for example films or sheets, in the

conventional manner. Furthermore, the polycarbonates according to the invention




20 etc., used. Furthernore, the polycarbonates may contain chain branching
agents. Conventional chain branching agents can al so be taken from WO Al
01/ 05866 pg.W@IYH0208%] ycar bonates, which are built up of thdTRI2PBBhenol ,
in particular bisphenol A are preferred. 25 M xtures occur in particular
when the PC recyclates from consunption waste and process scra? t@ tﬁﬁ
condensed are not of the sane type. The p®tycar bonat es obtai nab e? 3? %e
process according to the invention can be processed on conventional

machi nery, for exanple extruders or injection nmoulding 30 machi nes,

to
produce any t f | | e8] 9&@5& '
conventi onal %ﬂ;%@p%&ﬁ@;@ﬁ}ér p%%eg%?%éﬁ%dr%@é%g@or | na’ #%Iy%{hg‘s,
i nvent i on WO Q8% 02RBQ0)1RETERPOPAAS 23ikc2iaRB EFB2A06 qrefepdthp dre cohv@diohslt 0
other polyners, e.g. polyolefins, polyurethanes, polyesters, ABS and

P :
pol yst yrene. mMmbines tether finishednodycarhhagtep bef canalio beorided at annthasntage imtheni nes
to the finished ‘E‘i‘ll car bonat e .b%it can al so be added at another stage in the
product i on priSREELORPrOCESs FSTEAUIH. The i nvention al so provi des t he
pol ycar bonat es obt ai nabl e by the process according to the invention
t henmsel ves. They differ fromprimary material, in other words the known
commer ci al mefterinséntidmyalschproprdes ¢recpol parbonatsedtanatde by tthe/processtacesrdinghi ch

fluoresce when jrradiated with U/ | .g. black light.. This opt,i gal
ef f o6t can' bad 1bé NG Shomss e TAASHTeE Solt BORDt BT JB AT g b s ses
for material FROHCLIMGeRalRatedalf Bg&ﬁ@b&@érﬁehﬁtmﬁ&ce{l&e&m& AN Uhich

primary matertal. Auxiliary substances and reinforcing agents can be m xed
into the pol yllarresmaavien imdaeaddwity U6 light eigabdavki light.t Bhis lopticgd effiecti eapriwve |

certain_properties. The -.and UV .15 . stabhilisers, flow ng. agents, nould
rel ease1§geﬁt'éSFdfq-%r’r%-aF‘Lg]gF‘éFaFFt"ngH%F%F%Pg_pr%Cteé?:ﬁsI#ng}aée?‘af%?gflﬂld%gm nut ed
mnerals, fiDgeRrenBia@ beféeh! a reBRda@aid RPARRIY hfaforial.

Auxiliary substances and reinforcing agents can be mixed into the polycarbonates
according to the invention to change or improve certain properties. Thermo- and UV

15 stabilisers, flowing agents, mould release agents, flame-retardants, hydrolysis
stabilisers, finely comminuted minerals, fibres, e.g. alkyl- and arylphosphites,
-phosphates, -phosphanes, low-molecular carboxylic acid esters, halogen
compounds, salts, chalk, quarz meal, glass and carbon fibres, pigments, dyes and
combinations thereof, amongst others, can inter alia be considered for this purpose.

20 Such compounds are disclosed e.g. in WO 99/55772, pg. 15-25 and in “Plastics
Additives”, R. Gichter and H. Miiller, Hanser Publishers 1983.

These additives can be dosed e.g. into the melting and discharge screw or directly
into the melting reactor, although the discharge unit is preferred.

25
The polycarbonates produced according to the invention can be used for many
mechanically demanding applications. They are thus suitable for the production of
moulded bodies and extrudates of the most varied character. Possible applications

arc




- phosphat es, -phosphanes, | ow nol ecul ar carboxylic acid esters, hal ogen

conpounds, salts, chalk, quarz neal, glass and carbon fi bresC }(?}iﬁgrrents, dyes
and conbi naMMB42089&r eof , anpngst others, can inter alia bBCTEREYWeted for

this purpose. 20 Such conpounds are disclosed e.g. in W 99/557 ﬁ’F e 15- 25
and in "Plastics Additives", R Gachter and H Miller, Hanser 6I82%grs
1983. These additives can be dosed e.g.-itito the nelting and di scharge screw
or directly into the nelting reactor, although the discharge unit is
preferred. 25 The pol ycarbonates produced according to the invention can be

used for many ne | qeTglo N i ' 3 & Lhbs 18N abl e
for the productio%g%w g%%%r?gdgﬁl 6%%;2:2 an ,ea)%?ﬁms‘gia%tﬁezg%@%ﬁrg nmost varT ed
charact er. Possi blvéhiglephnd alrérafiSaral 8 \3¢br¥or@adsAheBREs,PCTI EP02/ 09237 7 8 F E
B 2006 _10 Safety screens, which, as is known, are needed in many areas of

bui | di ngs, vehi cFdmsaindpagiiewersgke filmhd as visors for crash hel mets, Filns,
in particular ski filng, - Blo bodi e fqr t 64
794), for exanpl eBio‘f’B%dleg%&%ﬁV\?o nex\%ﬂltpger ﬁ%glfa{t?ngsz, %‘??P g)gsf? [Sge%tgﬁg hleétg, [

in
particulsar multi \nglén@la@gbgmcgor exanpl e for covering buildings such as

train stations, greenhouses and lighting installations, - optical data
storage units, - tmaslicantsheptslinhadsiunagsnalti walhsheets, Spyeample for ¢aysneg

ren)f(l ;?r{): 2| ?)Ef delf g %yﬁéiglgp gﬁ#%g@&%ﬁ%ﬁ%%@&r a?n%q%h rrll(gj ir\{\éitglﬁl%ogss,ee for
- optical data storage units,
- traffic signal housings or traffic signs,
10 - foamed materials (see for example DE-AS 1 031 507),
- threads and wires (see for example DE-AS 1 137 167 and DE-OS 1 785
137),
- translucent plastics with a glass fibre content for lighting purposes (see for
example DE-OS 1 554 020),
15 - translucent plastics containing barium sulfate, titanium dioxide and/or
zirconium dioxide or organic polymeric acrylate rubbers (EP-A 634 445, EP-
A 269324) for the production of translucent and light-diffusing moulded
parts,
- small, precision injection-moulded parts, such as for example lens mounts
20 (polycarbonates containing glass fibres, which optionally also contain ca
1 — 10 wt.% MoS,, in relation to the total weight, are used for this),
- optical instrument parts, in particular lenses for cameras and camcorders (see
for example DE-OS 2 701 173),
- light transmission media, in particular fibre-optic cables (see for example
25 EP-A1 0 089 801),
- electrical insulation materials for electrical conductors and for plug housings
and pin-and-socket connectors,
- mobile telephone housings with improved resistance to perfume, after-shave
and perspiration,
30 - network interface devices,

. - carrier materials for organic photoconductors,



- translucent plastics with a glass fibre content for |ighting purposes (see
for exanple DE-OS 1 554 020), 15 - translucent plastics containing barium
sul fate, titd¥PO¥IWB¥Xi de and/ or zirconi um di oxi de or orgamqgﬂﬂwﬂgﬁﬁFic
acryl ate rubbers (EP-A 634 445, EP- A 269324) for the production of

transl ucent and light-diffusing noulded parts, - small, precisyngBZ%B

i njection-noul ded parts, such as for exanmpl-e I ens nmounts 20 (pol ycarbonates
containing glass fibres, which optionally also contain ca 1 - 10 w. % MS2,
inrelation to the total weight, are used for this), - optical instrunent

parts, in particula,|ens Qr c r N or d for exanple
DE-OS 2 701 173), |BNf§ &k Bead s ?gﬁto‘ﬁ%@g‘&‘gé?‘%%s ‘é)rza‘ﬁ{e?%%?eg‘?e%i bre-optic
cabl es (see f.or exaeRts apgﬁcaEiBnéé_ng)@%%nﬁaﬂs) diatysedsectrical insulation
materials for electrical conductors and for plug housings and

pi n- and- socket corfoed applicationgrenit as & s lbeplsnaitisouandewcolatermpwigs.oved

resi stance to perfung, after-shave and rspiratio 30 - network interface
devi ces, - cdrri eraﬂr{’SF@FqI‘éllg Brﬂ“EﬂI@%{h‘iecf?’gH%} oc‘%ﬁ?&ﬁg?‘ﬁ?@a (f:?ﬂ%ﬁb%@l
PCT1EP02409237 -1 F gg.’fb i » aste & ,{ﬁg&gé 1y @hhe ghed HSLIGLRCT eens
or int erz%al I ense;@gg-a%ﬁé I cé’]lntsgg%cl?ﬁ %S;?Eobns e. ’gﬁmg?&/g}ﬂelnat%r s, dialysers,

f ood appli cati ons,blendshwials ABSgor snaable eshbeesyt | ery and chocol ate noul ds, -

applications in the autonptive ipdustry, where ther contact with 5
fuel s and | ubri cantPSrts $GARMEa! %‘FB.&SS alom poJes Pbﬁ%lgf’wq‘igﬁﬁ’e f orm of

suitable blends w{RMEPaAcISELERR € MRRER Sinks and letter box housings,

- housings, such as e.g. electrical distributor cases, housings for electric
10 toothbrushes and hairdryer housings,

- transparent washing machines — portholes with better resistance to washing

solution,

- protective goggles, vision-correcting spectacles,

- lamp covers for kitchen fittings with improved resistance to kitchen vapours,
15 in particular oil vapours,

- packaging films for medicines,

- chip boxes and chip carriers,

- as well as other applications such as e.g. stable doors or animal cages.

20 The following examples are intended to illustrate the object of the present

application without restricting it.




- sports equi pment such as e.g. slalompoles or ski boot buckles, -
househol d articles such as e.g. kitchen sinks and | etter box housings, -
housi ngs, suBMP @3402880§. el ectrical distributor cases, housi n§STESPZ/®éctric

10 toot hbrushes and hairdryer housings, - transparent washi ng nachi nes -
portholes with better resistance to washing solution, - protectﬁ&ﬁ ﬁgg@les,
vi sion-correcting spectacles, - |lanp covéks for kitchen fittings '#

i nproved resistance to kitchen vapours, 15 in particular oil vapours, -
packaging films for nedicines, - chip boxes and chip carriers, - as well as
ot her applications such as e.g. stable doors or aninmal cages. 20 The
follow ng exanples are intended to illustrate the object of the present

application \Ei,(taMt jrestricting it. WO 03/020805 PCTI EP02109237 -12 Exanpl e
| 28 FEB2006 ound PC fromthe de-lam nation of Conpact Discs by the
process described in 5 EP-A 537 567 (pg. 1, 2, 5, 6) was nelted, after

-dryi in th ' | at i i 2 hl/ C) i t Wi haf ZSK
D5 (verner & piiel HE g he A Baient ct il dion b LRl Sraabedin e
300C. A xt peA Gf37G62 7o), % 5I GREANRLID, aftdt greldfih 'ihthTeQirEl_hlﬁti@%)hiYﬁ%fe?onate
used, with part of the polycarbonate to be condensed was si nulfanedusly

wei ghed i nt o (2 hdl 208C} inng twinrshaft strevaZBK 2hevVeaef éebflsitiereginand eortinmondy f eed
screw was 20 kg/

S e 2 s oA bR SEL hED e, The condiensation
e e T b i
m nut e; the aurulagpeoustyivaighed into the melting screw. In all, the PC feed stream via the
10 feed screw was 20 kg/h. No condensation catalyst was used. The condensation
reactor was a drum with a melt inlet and outlet at the ends and a vacuum connection
in the gas space, in which a shaft with disks, which dipped into the melt, slowly
rotated. The speed of rotation was 0.8 revolutions per minute; the average residence
time of the melt was ca 180 minutes. The melt temperature was 300°C, the pressure
15 in the gas space of the reactor was 0.7 to 0.8 mbar. The condensed melt was
discharged via a gear pump with attached granulating unit. The properties of the PC

granulate thus obtained and the starting material are summarised in Table 1.



time of the nmelt was ca 180 m nutes. The nelt tenperature was 300C, the
pressure 15 in the gas space of the reactor was 0.7 to 0.8 nbar. The
condensed neMO WH62084 scharged via a gear punp w th attachedCIrERuO3Y ng
unit. The properties of the PC granul ate thus obtained and the starting
material are summarised in Table 1. WO 03/020805 PCT/ EP02/ 09237 -13-
28FFR2C1li Tabl e 1: Condensation of recychate from Conpact D scg { AfR &Xh
de-lam nation) in a disk reactor Start Condensates Properties Dinension A B
C (A+BPA) (A+BPA) Mechani cal Elongation at break %3.58291 |Inpact strength

| ZOD i mpact strength, RT kJ/ n228n.b.n.b. 1Z0DkJ/ n28 b67t not chedi npact
strength, RT61t/17b Contents Phenolic OH ppn600500600 Flowability 651623 MVR
300C/ 1. 2 kg m | 44t

recyclate, r (ei%%?ed @ﬂ%hsqtg’?ndr{e{% %&%?‘3’8?5%&? éetrllgggslga?%?nae %ﬁlr@lmﬁ me

0.25 wt. % BPA, 310/ 3Qﬁ§kreﬁct&rnbar 180 min average re5| dence time C A +
0.25 wt. % BRA—30C C ‘ s

Properties Dimension A B C

(A+BPA) (A+BPA)

Mechanical
Elongation at break %o 3.5 82 91 -
Impact strength
IZOD impact strength, RT kJ/m? 28 nb. n.b.
1ZOD kJm? 8b 671
notched impact strength, RT 61t/17b
Contents
Phenolic OH ppm 600 500 600
Flowability
MVR 300°C/1.2 kg ¢cm’/10 min 65 16 23
rel. solution viscosity - 1.202 1.271 1.248

1) A: CD recyclate, recovered by de-laminating ground material from CDs

2) B: A+ 0.25 wt.% BPA, 310/300°C, 0.8 mbar, 180 min average residence time
C: A + 0.25 wt.% BPA, 300/290°C, 0.7 mbar, 180 min average residence time

b = brittle; t = tough; n.b. = not broken

Example 2

5 Similarly, low-molecular PC granulate from production waste was condensed to
produce a higher-molecular polycarbonate. As before, Bisphenol A was used here

but no condensation catalyst. The material values were summarised comparatively
in Table 2.



b =brittle; t = tough; n.b. = not broken Exanple 2 5 Simlarly,

| ow- nol ecul ar PC granul ate from producti on waste was condensed to roduce a
hi gher - mol ecWY@P3¥H88%car bonate. As before, Bisphenol A was GSEEREPE but no
condensation catal yst. The material values were summari sed conparatively in
Table 2. 10 WD 03/ 020805 PCTI EPO2/ 09237 -14- 2 8 F E B 2006 Table 2:
Condensation of | ow nol ecul ar PC granul atlé-for the production @f§ Ffolifhact
Discs in a disk reactor Start" Condensate PropertiesDi nensi onD E Makrol on DP
1- 1265(D+BPA) Mechani cal El ongati on at break%%0100 | npact strength |1ZCD

I mpact strength, kJ/ n228n.b. RT kJ/ nR1060 | ZOD notched inpact strength, RT
Contents

Table 2: Condensation of low-molecular PC granulate for the production of

Compact Discs in a disk reactor

Start” Condensate”
D E
Properties Dimension
Makrolon DP 1-1265  (D+BPA)

Mechanical -

Elongation at break % 60 100
Impact strength

IZOD impact strength, kJ/m? 28 n.b.

RT

1ZOD kJ/m® 10 60

notched impact

strength, RT
Contents

OH ppm 130 550
Flowability

MVR 300°C/1.2 kg ¢m’/10 min 71 40

rel. solution viscosity - 1.195 1.223

1) D: primary material granulate
2) E: D + 0.25 wt.% BPA, 320/310°C, 0.75 mbar, 180 min average residence

time

Example 3
Finally, ground PC from the de-lamination of Compact Discs was also condensed in

an extruder. The extruder used was a twin shaft screw ZSK 32 (Wemer &

. Pfleiderer) 1.4 m long with a 0.8 m long de-aerating dome, beginning 0.4 m along




OHppmLl30550 Fl owability cnB/10 m n7140 MVR 300C/ 1.2 kg rel. solution
viscosity-1.1951.223 1) D. primary material granulate 2) EE D + 0.25 w.%
BPA, 320/ 31080 ®/02880&bar, 180 nin average residence tine EXGHEFPE/2Y
Finally, ground PC fromthe de-lam nation of Conpact Discs was al so
condensed in an extruder. The extruder used was a tw n shaft sggq\g[@% 32
(Werner & Pfleiderer) 1.4 mlong with al®-8 mlong de-aerating done,

begi nning 0.4 m al ong WO 03/ 020805 PCTI EP02/09237 5 - 15 2 8 F F R Z006 the
screw |l ength. Here too, nelt condensation was carried out wthout the
addition of ,a transest.ernif] [ ] f I NGk k 8+:4OSi n
scal es, the H&t%’ﬁ%?en 'sﬁ%% g@%ﬁgﬁﬁ@é&?}g&\?{su%ﬁd;gﬁg\% rtﬁ(gj?g%? X‘%cgn 120%).

The results afg tfab@sdrifi@ton RatallabIBefcre bhdy eddkd Viaridsing atiles) td n@urpdct
Di sc-recyclate after de-lamnation on a twin shaft screw (ZSK 32, Wrner &

Pfl ei derer) Staprconebinsatesirpulatieg 2ir dopr (2 h8i20RCFEhe resilts pie SVBERHCE an
El ongati on atrane%akloz' 761

5

Table 3: Condensation of Compact Disc-recyclate after de-lamination on a twin
shaft screw (ZSK 32, Werner & Pfleiderer)

Start? Condensate”

Properties Dimensions F G
(from F)

Mechanical

Elongation at break % 2.7 61
Impact strength

IZOD impact strength, RT kJ/m? 11b n.b.

1Z0D

notched impact strength, RT kJ/m® 35b n.b.
Contents

OH ppm 440 140
Flowability

MVR 300°C/1.2 kg cm’/10 min 82 18

rel. solution viscosity - 1.202 1.255

Condensation of another starting
material (F”) adding 0.25 wt.% BPA:
OH content ppm 260 120
rel. solution viscosity - 1.198 1.265

1) F: CD recyclate, recovered from the de-lamination of ground material from
CDs

2) G:F melt condensed at 320-340°C, 0.5-1 mbar, 2 kg/h throughput, 100 rpm,
3-5 min average residence time

. b = brittle; n.b. = not broken




| npact strength |1ZOD i npact strength, RTkJ/n2l |bn.b. 1Z0D kJ/ n235bn. b.

not ched i npact strength, RT Contents OHppm#40140 Fl owability cnB8/10 m n8218
M/R 300CI 1. 2 %8 038308050 uti on vi scosi ty-1.2021. 255 CondensatfHERIR ORIt her
starting material (F) adding 0.25 wt.% BPA: ppn260120 OH content rel.
solution viscosity - 1.198 1.265 1) F: CD recycl ate, recovered QZE"F'EBIME
de-lam nation of ground material from GD$-2) GF nelt condensed at
320-340C, 0.5-1 nbar, 2 kg/h throughput, 100 rpm 3-5 min average residence
time b = brittle; n.b. = not broken WO 03/020805 PCf/EP02/ 09237 -16
Measuring met hods: 28FEB2006 El ongation at break, nodulus of elasticity to

| SO 527; inpact/notched inpact 5 strength to |1SO 180/1C or | SO 180/ 4A,

phenolic OH VMeasuiig metdds: With Ti G4 on

Elongation at break, modulus of elasticity to ISO 527; impact/notched impact

5 strength to ISO 180/1C or ISO 180/4A; phenolic OH photometrically with TiCls on
the Ti complex; MVR to ISO 1133; rel. solution viscosity on PC solution in
dichloromethane (5 g PC/).

It can clearly be seen that with the process according to the invention, the molecular
10 weight of low-molecular polycarbonates (A, D, F) can be condensed to averagely-
and highly-viscous polycarbonates (B, C, E, G) with better mechanical properties

such as elongation at break and impact/notched impact strength.




the Ti conplex; MVR to |ISO 1133; rel. solution viscosity on PC solution in
di chl oronethane (5 g PC/1). It can clearly be seen that with the process
according to the invention, the nolecular 10 weight of | ow nol ecul ar

pol ycarbonates (A, D, F) can be condensed to averagely and hi ghly-viscous
pol ycarbonates (B, C, E, G wth better nechanical properti es28sEgB a&006
el ongation at break and i npact/notched_ i npact strength. 28 FEB 2006 17
Claims Process for the condensation of’aromatic pol ycarbonates and

copol ycarbonates, characterised in that the (co)pol ycarbonate having a

wei ght average nol ecul ar weight of 15.000 to 30.000, is nelted in suitable
units andQdimsnelt is fed into a suitable reactor device operated

bat ch-w se or continuously, optionally with the addition of a bisphenol or
ol i gocarbonate with OH term nal groups and optionally a transesterification
catal yst, and the polycarbonate nelt is subject %d to a nmelt

transest eri i cBtacess PeHEt judensatiomel semges Folicarbpagigiearssepratyserbogitey

pressure bel oy, 5, mOAL 130G A tr,@%ogg&gﬁd%ngfe ?Jtvirgg %e-.%hﬁeagggg?n?oﬁecgf’arrocess

according to claim1l, characteris Is car
t enper at ur e r angghodf PBOSBROM 03], iPmebabs saceke dinngatdthel a¢lmsifed into a

char acteri sed inahEeat t he nol ecul ar ight of the oh}/car.bo ate %nd

copol ycar bonat g4tag&egager ﬁieé’g‘iﬂ %ﬁeéﬁeﬁﬁ}g‘f’“ﬁsé’ chﬁ‘?\’)gﬂ‘fcﬁ’_é aF’pt_‘ HdY‘ﬁ'bt €hai n
stoppers. 4. PLAGESSoRLGOSHENBLodPioblAbiRaty Wi BHAEHSEhAISSGUPsANE BE{ioﬁa'ﬂ? _

pol ycarbonate or copol ycarbonate™is used in a mxture with a bisphenol in a

wei ght ratio of thogs@rifigatich0utdl st oandaihe podyradiongte cnelb snaubeeciddt te OMetter mi nal
groups in a wej 100: 5

ht ratio of 00:0 to 0. Proc cgarding to claim1,
Shorbot i ced IimerERRen verion.m: 8 apeiie st - AEECL ALY Bréshut: 1
conventional tpbARSESHBE dhid @abJi@hce @il orpto2f-arhda@l ycar bonat e.

2. Process according to claim 1, characterised in that 1t 1s carried out in a

temperature range of 280-320°C.

3. Process according to claim 1, characterised in that the molecular weight of the
polycarbonates and copolycarbonates used is regulated with the conventional

phenolic chan stoppers.

4. Process according to claim 1, characterised in that the polycarbonate or
copolycarbonate is used in a mixture with a bisphenol in a weight ratio of 100.0 to
100:10 or with an oligocarbonate with OH terminal groups in a weight ratio of

1000 to 100:50.

5. Process according to claim 1, characterised in that the condensation of the melt is

accelerated with a conventional transesterification catalyst for polycarbonate.

6. Process according to claim 1, characterised in that mixtures of different

polycarbonates are condensed.




Process according to claim1, characterised in that m xtures of different
pol ycar bonates are condensed. 38 28 FEB 2006 Pol ycarbonate, characterised in
that it is obtainable by the process according to claim1, 8. Use of the
pol ycar bonate according to claim?7 for the production of noul ded bodies and
extrudates. 9. Use of the pol ycarbonate according to claim7 for the
production of blends with other thernoplastics such as ABS an@g/a&gEBUZ2006
pol yesters. 10. Mul ded bodi es and exttudates of pol ycarbonate according to
claim?7.

7. Polycarbonate, characterised in that 1t 1s obtainable by the process according to

claim 1.

8 Use of the polycarbonate according to claim 7 for the production of moulded

bodies and extrudates.

9. Use of the polycarbonate according to claim 7 for the production of blends with

other thermoplastics such as ABS and various polyesters.

10. Moulded bodies and extrudates of polycarbonate according to claim 7.




