;'e3eVk' Vh""#$$@~z&6&T' HR ? Mo7015 Le A 35 555-US Thl klu / NT PREPARATI ON
G: COPOLYCARBONATES FI ELD OF THE'I NVENTI ON The present inventi Qp relates to
a process for the preparation of 5 polycarbonates and nore partlc%I arly to

transparent ?ﬁ carbonates that containing nore than 35 nol % structural
units derive roxygh}ﬁpeﬂﬁiene SUMVARY OF THE | NVENTI ON 10 A
process for I on Y parent copol ycarbonate is discl osed.

The copol ycar bonate the nol ecul ar structure of which contains nore than 35
mol e % of units deriveclPREARATON OHAORINNCARBONARESpar ed by the mel t
transesterification process wherein the final tenperature of the reaction
Is reached in less than 40 m nutes after reaching the starting tenperature.

BACKGROUND OF THE fIEYENOFONHEARNBNRAOMNNat es based on
4, 4' - di hydr oxydi phenyl and 2,2-bi s(4 15 20 25 hydroxyphenyl ) propane

(bi sphenol A) ar eTmpé%ﬁgntmmmonrr@Imtzﬂdo@ process for the-preparztivnof and JP- A

51592, 324" anBOVErRBRS A or Baftbulbriy XS tihepatdnt Sopofletiibtestiel. . o
heat - st abl e wdahingmarelﬂmrdaﬁmol\%istmctwahmgts darivedrfeamwi th commercial |y

avai | abl gsp \é élr bo m pure bi sphenol A, the sane mechani cal
propert i dipydr PBM@VG The preparation of copol ycarbonates via the

nmelt transesterifi catl on pr@%mmmw This is al so descri bed
in EP-AL 0 544 407 or DE-A Y B PHEANY MNI ncor poration of nore

t han 35 nol WAcprmeErscﬁoymmpmpﬂraﬁmsoﬁmansﬁanenﬁwpolwammrmsdlsatosdd and
according to,.our o i nves at i ea r od cts t at are n
transparent. TH?]@PB(\"AQ’QE‘W(?"? ﬂ@a’PPE"ﬁ lﬁ’ g'pp&rgo? ammo% Ver how
to avoi d t hi 35 higk 99'or LARSBBAVANRY diRBLAI h@ﬂ?@ﬂéﬁ%prégﬁré’d 8 theS- Us

-2The object was therefore to develop a proc or t reparation of
t r anspariéht wﬁdrqns&stmnﬁaaﬁomamqegs wheseinthea fipal tepnparatireiof $hast r uct ur al

units deri Vel%aC{I8rrlni e%weaﬂ ?es%r}ﬁaX4 (rplﬁ\ru e'esng1 érerreac Fn%rthg%tatr? n& s DAD).

temperature.

BACKGROUND OF THE INVENTION
Copolycarbonates based on 4,4'-dihydroxydiphenyl and 2,2-bis(4-

15  hydroxyphenyl)propane (bisphenol A) are already known from JP-A
5117382, JP-A 62227927 and JP-A 61264020 and are described in EP-A1
0 544 407, US-A 5,470,938, US-A 5,532,324 and US-A 5,401,826 as
being particularly resistant to chemicals, heat-stable and flame retardant,
while having, compared with commercially available polycarbonate from

20 pure bisphenol A, the same mechanical properties and transparency.

The preparation of copolycarbonates via the melt
transesterification process is also well known. This is also described in
EP-A1 0 544 407 or DE-A 196 46 401. However, the incorporation of

25 more than 35 mol% dihydroxydiphenyl has not thus far been
demonstrated, and according to our own investigations lead to products

that are not transparent. There is no indication at all in the prior art,

however, how to avoid this lack of transparency. ““\\\\\“\\\\\\\\\\“\\\“\\\“\\“\“
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5 1t has now been found, surprisingly, that transparent copol ycarbonates
wth > 35 nol % DOD are obtained i'f they are prepared by the nelt

- transesterifjcatl rocess where the heating-up phase in the

medi um Vi sc eFs limted to a gax. of 40 m n. DETAI LED DESCRI PTI ON
OF THE | NVENTI ON 10 The present inventi6n therefore reI ates to a process
for the preparati be obiact wasdhewforetosiavelon a preseass foe Hiapreparaiion:aft

L ansest o FiralktnplogbiHarbph AR Fopduih 39 TS o HEREED! Y 10 10
wher ei n R~ t onitdenvebfeomedihydroaydiphenyl {héremafter pefesea totds BODJ4- al kyl |
phenyl, substituted phenyl or hal ogen, preferably H, C--C4-al kyl or

hal ogen, and particularly preferably all represent the sane radical, in

D0 compocnds of t RePakie Peof kR SuREhd, Hey PERAEIER L % herein RS to Re
i ndependent | gopdlycarbonatesivith 2138 rHpl%IBX)D@re obtdinediifdhey are premagsd 555- US

5 & ocycl oaPK I BEEERIF IS Profsso e W LRI RIS o1 ati ve
to the total pEiah-vidBoRy raigd Is)limits {0l 4 maxIBe40myiant i ve process is further
characterized in that the tinme _span between the startin terrperature and 5
reachi ng tEe f![nal temeBﬁ‘.ﬁbED@ESGBIEE@%HM@M&JQNeSZSEhan 3? .
T ar r | 0 be
tTngg gts ood gssrreatb%%réﬁgﬁ%\ﬁéﬁ'f@é@%mﬁ%% rg%t%? go?gpéfésgtfaﬁﬁq ed up, Zs i's

10 known fropr tiori of travidparenticopdiycaricitatds, cbprising/méio 220 to 240C,
preferably 235 durln% a continuous condensation reaction. In accordance

with the i anﬂBWﬁﬁe'ﬂﬁf@ LGNS &@'W@t%'ﬁ@&@%@o maith, ﬂﬁ@feéﬁt%l)’ﬂprf@
tenperature | ess than 30, mnutes, to the
final tenper ure dfﬁgéﬂhﬁﬁﬁgégét pre eraLYy 280 to 320C, 15 particularly
preferably 290 to 300C, in order to obtainga transparent copolycarbonate.
Preferred conpounds of the formd a (1) arg 4,4' -di hydroxydi phenyl (DOD))
4, 4" -di hydroxy-3,3",5,5 -tetra( dignenyl, 4, 4" - di hydroxy 20
3,3',5,5'-tetra(n-buty|)-di5ﬁbn 0
4, 4" -di hydroxy-3,3",5,5 tetra(ngthm pngnyl and 4, 4'-di hydr oxydi phenyl,
and 4, 4' -di hydr oxydi phenyl ([XB$ is particBlarly preferred. Preferred
conpounds of the formula (11) are 2, 2-bis(4-hydroxy25 phenyl) propane,

1, 1- bi s(¥® hydr oxyphenyl ) 3,3,5-tri rret hyl cycl ohexane
wherein R to R* mdependently of one another represent H, C1-Cy-alkyl,

phenyl, substituted phenyl or halogen, preferably H, C-Cy4-alkyl or

halogen, and particularly preferably all represent the same radical, in

particular H or tert-butyl, and 65 to 40 mol%, preferably 60 to 50 mol%, of
20 compounds of the formula (II)

RS 7

HO X OH ’
(I

wherein R to R® independently of one another are H, CHs, Cl or Br and X



bi sphenol TMC) and 1, 3-bi s[ 2- (4- hydr.oxyphenyl ) - 2- propyl ] benzene,
bis(4-hydroxypheny|)-1-pheny|ethane,

i
1
, 1- bi s(4- hﬁ%@p@ -cycl ohexane, in particular
, 2-bis(4-h propane (bi sph ol A and
1- bi s(4- hydroxyphenyl ) 35tr1 z‘{l Ioeaeé nol TMC), 30
r %@M@RW g%?&ﬁe (bi sphenol A).

y particl$ Qﬂ‘r %’I%IPBPa P3¢523|§¥| egr(e4
A 35 555+ Ir&ehé §|§P@eﬁoltrﬁor‘rl§rﬁe%' tﬁ@Pe%ﬁtsCB@‘H Bféu?é té]ﬂf‘e formul a
), to for copo ycar bonates, or $Seve corrpou e tornmul a
). It is abmbnpﬂmmmbentmf(um&(lt)h'élne oventivepoanesdsos furtkerf ornula (1 1),

5 formbinpary .co C tes, or severa ounds of the faornula
). D ar yIRREERLE Fat FINES spaR beSVSoR the, FEREIH (oAt and: o
car bO”' CSaC'réaéhrﬁ%ttﬁé ﬁnQIfteHbérétQ"réﬂs' Iésé tHdﬂ 4(§ropr8’ferab9 &5 man3d! 1) R\KR
and formul a wherein RR, R and R
| ndependent |rplnutes@ne anot her represent H opt | onal I y 15 branched
C~- C34- al kyl / cycl oal kyl , C~-C34-al karyl or C6-C34-aryl, for exanple

Bi phenyl carbonate, butyI phenyl phenyl carbonate, di- butyI phenyl carbonate,
i sobut yl phenyl phﬁtwétaﬂ&rgat@nme?atrﬂe of 22016 2uo¢termbferabmw°e, is to be

phenyl carbonate. di-tert-butyl phenyl carbonate,

but yl ph
Egre;t yréﬁeﬁyﬁr%ﬁw a@dﬂ@@wagéhafdhe(rﬁagm m%wmwfy’stdmmgpeas i$ 20
hexyl phegyl %%R{Wﬁ%ﬁ%g‘b’?ﬂg g@ﬁE IAeI‘QIé RI?%IIQ,) p:ﬁ P&§40°

y onat eny

cycl ohexyl phen car - cycl ohex carbonate
phenyl phenolprpfwamy 235F’©pdartimg ad:ontihmud chrederisation beaction. Insooct yl phenyl

Egregglnat: o " Heplanseywin e iy So %Im% By RS Redh o BPonat e, 25
- cunyl phe”.s‘f%artlﬁgrtg %I’éturé‘ﬁlﬁﬁﬁ'ﬂée uty %Bﬂéf@fét?]lg he30, fhinutes,

napht hyl pheny at e, di-tert- carbonate, di-(di-tert
but yl phenyl )todbe ﬁnalatempemattmerpf ﬁﬁ@rtq%b‘rﬁgrwefarablly(ﬁﬂ&te 320°C,

15  particularly preferably 290 to 300°C, in order to obtain a transparent
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copolycarbonate.

Preferred compounds of the formula (1) are 4,4'-dihydroxydiphenyl
(DOD), 4,4'-dihydroxy-3,3',5,5'-tetra(tert-butyl)diphenyl, 4,4'-dihydroxy-
20 3,3'.5,5-tetra(n-butyl)-diphenyl, 4,4'-dihydroxy-3,3',5,5'-
tetra(methyl)diphenyl and 4,4'-dihydroxydiphenyl, and 4,4'-dihydroxy-
diphenyl (DOD) is particularly preferred.

Preferred compounds of the formula (Il) are 2,2-bis(4-hydroxy-

25 phenyl)propane, 1,1-bis(4-hydroxyphenyl)-3,3,5-trimethylcyclohexane
(bisphenol TMC) and 1,3-bis[2-(4-hydroxyphenyl)-2-propyl]benzene, 1,1-
bis(4-hydroxyphenyl)-1-phenylethane, 1,1-bis(4-hydroxyphenyl)-cyclo-
hexane, in particular 2,2-bis(4-hydroxyphenyl)propane (bisphenol A) and
1,1-bis(4-hydroxyphenyl)-3,3,5-trimethylcyclohexane (bisphenol TMC),

30 very particularly preferably 2,2-bis(4-hydroxyphenyl)propane (bisphenol
A).



Le A 35 555-US -5(di cunyl phenyl ) carbonate, 4-phenyoxyphenyl phenyl
carbonat e, di-(4phenoxyphenyl) carbonate, 3-pentadecyl phenyl phenyl

- carbonat e, Wyl phenyl) carbonate, trityl phenyl phenyl carbonate
and ditrityl reonat e, pref erale di phenyl carbonat e,
tert-butyl phenyl 5 phenyl carbonate) di*fert-butyl phenyl carbonate,

phenyl phenol pheryis RegsHIA e se @ithpheng compeynd i thw fartula e fermany |

henyl b I3 ' f ¢
& oy *car R PN M g R B RIAINE, &7 1

carbonates may 10 al so be used directly as hydroxyaryls, in addition to one

of the carbonates pentioned, in order to influence t end gro of the
pol ycar bonat e. PribiseRlpe OssPla todisepitharneCoMpeus BE&WJB"E& b(hgvéf)e. In the

process @C%%Wné@ BlycaUsEHEES o isteviaﬁaﬂéeﬁgio@'nasto?tﬁé’fbrﬁ@% ng.dfoxya.ry'
or the hydroxyaryl-cCarryi'ng conpound at any point 1n tinme of t reaction,
15 preferably at the start of the reaction, and the addition may be divi ded

into several portions. The content of fre dr oxyatyl be 0.4 - 17
1ol 0% " of ar abl y LiEB caibandier i (oAt PR Inkep BB A unc) . e
addi tion hergarfBiictaRi®didstss of thdWormRd QNE the reaction or entirely or
partly during the reaction. 20 The carbonic acid diesters and the di hydroxy
conpounds are used in a ratio of 1 to 1 1.1, preferably 1 : 1.0 - 1.07,
particularly preferably 1 1.02 -_1.06. M|xtures of the above nentioned
carbonic acid diesters ney . 25 Ammoni um or phosphoni um
conpounds, subsequent| { ed oni um sa(ftly, nmay be enpl oyed
as catalysts for the syt hffsi s. ferably enployed in anounts of
0.0001 to 0.01 nol % based on the toRal of diRtydroxy conpounds,

parti cul @lrgly preferably 30 in anounts of 0.002 to 0.006 nol % Le A 35
555- US -1 hosphonium salts, optionally in conbination with other suitable
catal ysts V\/f'léﬁd‘lfdilﬁlu[g)pvbead to an increased intrinsic color, are preferably
used as the catalyst tTof the preparation of the copol ycarbonates according
to the invention. 5 Phosphoniumsalts in tfhe context of the invention are
those of the formula (V)R ,Ra P R in R~ may be the sane or

di fferent C~-Coo-al kyl s, arul Coo- aral kyl s or

C5- C6- cycl oal kyl's, preferably/net hyl or ~4-aryl s, (]ﬁhrti cularly
preferably methyl or phenyl l and X- maR be aR® anion, such as hydroxi de,

sul fate, hydrogen sulfate, BLI carbonate, carbonate, a halide, preferably
chloride, or an alcoholate of the formula OR, wherein R nay be Cs-C-4-aryl

C7- C-2- kyl , f Yy .ph . 1 X
or arv%"\et}éin RDrRQ aﬁﬁ’-’ %dgpgﬁa/ently oEf one another represent H, optionally
15  branched C-Cs4-alkyl/cycloalkyl, C7-Ca4-alkaryl or Cg-Cas-aryl, for example

diphenyl carbonate, butylphenyl phenyl carbonate, di-butylphenyl
carbonate, isobutylphenyl phenyl carbonate, di-isobutylphenyl carbonate,
tert-butylphenyl phenyl carbonate, di-tert-butylphenyl carbonate, n-
pentylphenyl phenyl carbonate, di-(n-pentylphenyl) carbonate, n-

20 hexylphenyl phenyl carbonate, di(-n-hexylphenyl) carbonate,
cyclohexylphenyl phenyl carbonate, di-cyclohexylphenyl carbonate,
phenylphenol phenyl carbonate, di-phenylphenol carbonate, isooctylphenyl
phenyl carbonate, di-isooctylphenyl carbonate, n-nonylphenyl phenyl
carbonate, di-(n-nonylphenyl) carbonate, cumylphenyl phenyl carbonate,

25 di-cumylphenyl carbonate, naphthylphenyl phenyl carbonate, di-
naphthylphenyl carbonate, di-tert-butylphenyl phenyl carbonate, di-(di-tert-
butylphenyl) carbonate, dicumylphenyl phenyl carbonate, di-



Preferred catal ysts are tetraphenyl phosphoni um chl ori de,
t et raphenyl phosphoni um hydr oxi de "and t etraphenyl phosphoni um phenol at e,

- particularly Ereg iggg_)l é t et raphenyl phosphoni um phenol ate. 20 The
copol ycar bo branched in a controlled manner and may therefore
contain small amounts of 0.02 to 5 rml?@(‘based on the sum of dicarboxylic

aci d and di hginussypeemyibeaipnate, Yrphemonyrhe phend garbenatepdiadchi ng agent s
are the conp t r n and have
fhree or mordiaEReih Cabsnisle, BasnidbaRohaintpRERH CarBhag: BT TOT,
than three phentabdecylfirbropoearbondie; trityiphiphyl phenyl carbonate and d|-

1,1,1-tri- h oxyph nyl)etha nd . isatin-hiscresol A 35 555-US
-7The educt st s"'é)ﬁ&‘?ﬂ)%! prﬁ%éagl&rddm%{‘y P?Rl%‘ E%teﬁ@tldelﬂ%'?ﬂl |y known
and for e ‘5%3{ by known
met hods. tshI'he pr ;I)gragﬂﬂn%?\&o(ﬁq |s eﬁ%')s(ylgg]; escrl@eég{y ener PI y )ﬁn EP-A 720
976 and t he garbpnata, dBphaﬁylghdneld:akbmhaiey«:hmﬂphghyh;Ihemghcarboadtdsam g. in JP
61200935. All, the r rials nma cour Qntain i Piti s resul ting
From the syrdirunupRenaaoras Faicdary jepaedds dhaaml Eaone® o be ai o
for, and these educts are therefore enployed with the hi ghest possible
purity. 10 The copolglcar bonates according to the invention may have

mol ecul ar wei ght sincddiermdbe pmnplmcgmoan@s agwlonsideas canboneteghinay 10, 000 to

el ati vefthol Hepa el bty s Rltbaiie. FEARUIRAES oS R ERELABETRlesC of "

equal amuntmehﬁomed JRloréér tolaMedrce the@HdOgroRpof ¢he polyehitonated by | i ght
scattering, as descri bed in Hans- Georg El i as, Makronol ekul e, Huthig & Wepf
P

Ver| ag, Basl Rrefeged wixiures o those with dippengziagbonate. m@%m@é%onat es

Convent | anal 24aHiB G ke @“’eﬁéi‘ﬁ‘?ésgw%?‘??g%a?a thg BRARBAR oS " 60¢ ¢ o
manner by, | naroyay ﬁaa”mr‘g%%f?“;{"fu%‘f'nwm' wieseion ﬁatk b
accor di n'és t oﬁqﬂ%rabwhﬁ&ﬁargpgtheewﬁ9n s%?qjgleeaqqit'% p?ﬁ’%g

chl ori nat ed Qé(\FHr?FﬁélfIB% The%on t*b\flfr‘aeger\r}gi:ﬂ&)fyad(gﬂ%ag% 1.3 Wm’lél"/{’e

processed to cas in the known man articular, film my be
produced fr opreférably 48 -rﬁaBenoIP/a(baﬂadgmtrmrdjhyidnoxypoh)pmjlndmnihes of the

i nvention. il ms have rred h| cknesses of.. betwe n 1 and 1, 500 Nm
in particul a?g?)'i'g? Deregay, HBE Rithgr gq \ﬁééﬁ regctigne wﬂ%or riy A 35
555-US _g_ Thgrind tHeredetighned may be stretched nonoaxially or biaxially,

preferably in artatioof 1 : 1.5to 1 : 5, in a manner known per se. The
films be produced by the known processes for filmb5 productl on) e.g. by

?le :#E: g\r/]vl ﬁ{; ﬁagﬁﬁﬁg%gléﬁ{%g%@ﬁ%%ﬁgﬁ mebg%g%'é‘%n%% S p055| gl e here

for the fil i & eatheofub sl by, Hmmhblw Hov»evev parmcularlyfprefemlﬂyﬂal so
possible to [i)roduce conposite f Ims with other filng of plastic by the
I

convent i ona Socb88e Mixiyres QHH\WW\{%@GMOW Rafbenic %@i’ﬁ’éeﬁi%@é'ﬂﬁ e 10 as
partners, EEPCBQQ,RB[bXeBe desired use and the final property of the

conposition nposite may be produced fromtwo or nore filns. In
addi ti o5t he copol ycarbonates according to the invention nmay al so be used

in other |ayer systens), suc in coextrude sheet 5 Auxiliary
subst ances and re?‘mrﬁ? 'PHborse@gﬁifn?%@gm ﬁ}g@}sm

copol ycar bongg@enci- E4(cd &Quﬁpsélféenﬁév/@é‘bhﬁlbﬁéd é@ééﬁaWs@fbr@ﬁé’pe”' es. Such
substances which are to be considered possible are, inter alias heat and UV

st abi | i zer s, syntbesisuxiheyaredqseferably emplpyed in amernts offQ.80@htw801ng
mol%, based on the total of dihydroxy compounds, particularly preferably

30 in amounts of 0.002 to 0.006 mol%.



20 agents, pignents, finely divided ninerals and fibrous substances, e.g.
al kyl and aryl phosphites, phosphates and -phosphanes) | ow nol ecul ar wei ght
" carboxylic ﬁ%m hal ogen conpounds, salts, chalk, quartz flour,

gl ass and ca Fe5; pignents and a_ conbi nation thereof. Such conpounds
are described e. g) in WD 991 55772) p. '1%'- 25 and in "Plastics Additives",
25 R Gachter and’hesphioniurasaltsioptionally in cembinationgdth aheesuiahlgners, e. g.

pol yol ef i ns, ret. 1 oni ko] j tyrene and
Pol yot yr ene VS BYPHEA oo "erd B BT Wk e bO Bt P FRLERENT: L

accordi ng t awdeddead theastalyst fodthd pespraratidisoftheadpalyeapiaiatesibbyordiided to t he
fini shed pol ycarbonate on conventional units, but they may al so be added at
anot her st ad® th¢ invedtiBRepar ati on process, dependi ng on requirenents. Le A
35 555-Ug _g_ The pol ycarbonates obtainable by the process according to the
invention may be processed in the conventional manner to any desired shaped
articles, for exdtpsphonidmisatts iy theheortext afthe inveation anathosecdfithes, f or
exanpl e on qxtrude or injection noulding machines. 5 The present

i nvention all@8N4&dM)i onal I'y provides the use of the pol ycarbonates
according to the invention and of the correspondi ng noul di ng conpositions
for the production of shape rticlgs an Sétrudates) in particular optical
articles, filns and sheets, |and thBR 10 cof Peéspondi ng shaped articl es,
preferably optical articles, produ?éd fromthe pol ycarbonates according to
t he invention. The corrbinatiorRhL_p+ ftjes, such as heat resistance and
resi stance to chem cals, alllows mﬁéf use pf the copaglyners according to 15

the invention. Possible use of thgapol ychrbonates cording to the
invention are, without intepding tttlimt}them 1. Safety panes, which are
known to be necessary in many areas of buildings, vehicles and aircraft,
and as shields on helnets. 2. Production of foils, in particular ski foils.
20 3. ProducvheneiroR'binaybathe same qraifferenbC-Exaathyls, CsCRasmyls, G- 964 794)

b R e R
such as rai |l ysicalbay pPéferably methyl or phenyl, and X" may be an anion, such as
hydroxide, sulfate, hydrogen sulfate, bicarbonate, carbonate, a halide,
preferably chloride, or an alcoholate of the formula OR, wherein R may be
Cs-Cas-aryl or C7-Cq2-aralkyl, preferably phenyl.
15
Preferred catalysts are tetraphenylphosphonium chloride,
tetraphenylphosphonium hydroxide and tetraphenylphosphonium
phenolate, particularly preferably tetraphenylphosphonium phenolate.

20 The copolycarbonates may be branched in a controlled manner and
may therefore contain small amounts of 0.02 to 5 mol% (based on the sum
of dicarboxylic acid and dihydroxy compound) of branching agents.
Suitable branching agents are the compounds which are suitable for
polycarbonate preparation and have three or more functional groups,

25 preferably those with three or more than three phenolic OH groups, for
example 1,1,1-tri-(4-hydroxyphenyl)ethane and isatin-biscresol.



greenhouses and lighting plants. 25 5. Production of optical data storage
units. 6. For production of traffic-light housings or traffic signs. 7. For
* production ol feo§$1§§5(!z§e, for exanple, DE-AS 1 031 507). 8. For production
of threads a e, for exanple, _,DE-AS 1 137 167 and DE-OS 1 785
137). 30 9. As trapslucent plastics wi TH "a content of gl ass fibres for
| i ghting pur posesTbgﬁg,UC?%@r.‘(éQ%tﬁ'fMS& oijhedgrmulgh) tG’A‘U? are gegerallgs 555- US
-1010. As ”R‘ﬁ&hH%‘ﬁHtfoP{r%SﬁwbéFpéﬁ‘tEFb @orﬁ%r@fﬁfl BBté?ﬁétSiafBr%%'téiﬁéS’lg tani um
di oxi de and/ or zirconium oxi de" or organic po yrrerlc acrylate rubbers (EP
634 445) EP kRe6dwB2dethbds. The prepahation of bisphenelssipdesatibethdehemally irscat t eri ng
nmoul di ngs. 5_11 r oduction of precision injection mouldi cgonponent s,
such as, forEéi%réﬁe?ﬂ{@'Pl@%P@@@é@t&ﬂo?#y‘géf%'wa{o&d\ﬁﬁﬁﬁyldsmﬂq&ﬁ‘ﬁgof gl ass
fibres, whicg ppi pldopgggdi tional Iy conprise about 1 -10 wt.% MbS2, based
on the total weight, are used for this. 12. For production of optical
appar at us conponents, in particular |Ienses 10 for photographic and film
canmeras (see, for | e, - 2 701 173). 13. As light transm ssion
carriors. i part ALFEFRE mateits ek aleadse sobfin fBputet BRI 2p. a1 o
089 801 ). 1lthe éyntRésiS! Howdverns Hight putily IPd&sitadls ah@lis &) BE bimédkorconduct or s
and for 15 pl ug shells and plug-in connectors. 15. Production of nobile

t el ephone cadnAdlesq eductagre thatefose esipiexad with Yae highest passiblepuridy.i on and
skin pergpiration. 16. Network interface devices. 17. As a carrier materi al
for organic photoconductors. 20 18. For production of |anps, e.g.

searchlights, as FhewdpbBdalivratésapsirding toche irvertiohirgdy hawees or i nt er nal
| enses. 19. For nedical uses, e.g. oxygenators, dialysers. 20. For
f oodst uffs umc%@rc\ﬂe@@t%obbetw&@mMw,(w%gm@%mM|\ue'eht)nm ds. 25

21. For usesg4} 2@0&? ' rﬁe‘?ﬂ: ubricants may
occur, such ggm@gﬁﬁg%%ﬁ%%ﬁ Z\p‘g op (?g&ng?\”PQBI é\éit%h@' orr#of sui tabl e
bl ends w t h AidGsareraant ofithe relatibe selutidad visoosity rontethylene chiesidesrdih as e. g.
sl al om ppl es qr, ski poot buckles, 23. For, donesti rticles, such as e.g.
i {chen 4 nkEvHied of SRl GRaHSTh by Sfeiglt of shenple- i eiohgusStech as-e. g
el ectrical dbéliﬁrb%b@ﬁgm%aﬁ@ﬁﬁ% Apdedcdibeddn Hats-6kBfJ Eligs,t 0ot hbrushes and
hai r dryer casings. Le A 35 555-US

Makromolekiile, Huthig & Wepf Verlag, Basle, New York 1990, 5th ed., p.

85-93.

20 The polycarbonates according to the invention may be processed
as thermoplastics in the conventional manner at temperatures of 240°C to
380°C, preferably 260°C to 360°C. Any desired shaped articles and films
may be produced in a known manner by injection moulding or via

extrusion.
25
The polycarbonates according to the invention are readily soluble in
solvents, such as chlorinated hydrocarbons, e.g. methylene chloride, and
may thus be processed to cast films in the known manner.
30 In particular, films may be produced from the high molecular weight

aromatic polycarbonates of the invention. The films have preferred
thicknesses of between 1 and 1,500 pym, in particular preferred
thicknesses of between 10 and 900 pm.



-11 26. Transparent washi ng machines - portholes with inproved resistance
to the wash solution. 27. Safety glasses, optical correction glasses. 28.

© Lanp covers!pm equi pnent with inproved resistance to 5 kitchen
vapour, in i il vapours. 29. gPackagi ng filmfor nmedicaments. 30.
Chi p boxes and chip _supports. 31. For 8ther uses, such as e .g. fattening

stabl e doors or ah¢ g@HEj’é%e.d Wmﬁeswgphﬁwm@m%?'%@lﬁntended to

illustrate ‘Jllé‘?er%bﬁ/siﬁné rd'tf&"(?/\‘nf vvla g.@JObIL'%%té"ﬁ%nH mé\hﬁ'%ee'f %ﬁ] EXAMPLES The

relative solution-viscosit eternined In nethyle oride at a
concentration of 5 gll at 25C, calibrated by |light scattering. 15 The

content of phenoljc I S obtai ned | asurenent. Fpr _this purpose, the

di fference bet vvejgheg%%mﬂyl %Pmde“feay%fﬁ?ﬁ}owmp@_&eﬁ?esr&'ﬁ lene chioride

and pur e Webmduegsn,cabpbygﬁtrggiogx%@%tq&ﬂnaﬂﬁmdmrw SERHR, by extinction at
a

3,582 crri ~ is determned. mple 1 27.40 g (0.12 nol) bisphenol A,
14.88 g (0. bewirg pna fim-biowjing crachins: dy\thernaafogming erbycasting) IBispheny|

carbonate a - t et hqni 1 t t d
T 2o e i xBge 0 fRle 1 e b S AR EE RBNETRERF RLG Cr Vet al)
are vei ghedcbiise sGpBssbleltbipreduaskeripbsiesfing withatisdri fmerof plawtier nal
thernmonmeter and Vigreux colum (30 cm mrrored) wth a bridge. The

appar at us i by the:eenventionat pigseases, alldopyenfilms in@singinkg baingrassiland pur gi ng

wi th nijdog e i : bt L e | The
terrperatqueggggbgéﬁhg%ggﬁéﬁgﬁp%%%pﬁ qg?ealjb%teﬁﬁ%qg’rr%ﬂgﬁg?sti |l ed off
over a peri oompbsilionfiimsl @scormpesiteamayrbe srodneed mmistedr ord filndar and t he

m xture is stirred for 20 mnutes. The tenperature is now increased to
235C, after 15 minutes the vacuumis increased to 60 nbar and after a

further 15 In addition, the copolycarbonates according to the invention may
also be used in other layer systems, such as e.g. in coextruded sheets.
15
Auxiliary substances and reinforcing substances may be admixed to
the copolycarbonates according to the invention to modify the properties.
Such substances which are to be considered possible are, inter alia: heat
and UV stabilizers, flow auxiliaries, mould release agents, flameproofing
20 agents, pigments, finely divided minerals and fibrous substances, e.g. alkyl
and aryl phosphites, phosphates and -phosphanes, low molecular weight
carboxylic acid esters, halogen compounds, salts, chalk, quartz flour, glass
and carbon fibres, pigments and a combination thereof. Such compounds
are described e.g. in WO 99/55772, p. 15 - 25 and in "Plastics Additives”,
25 R. Gachter and H. Muller, Hanser Publishers 1983.

Other polymers, e.g. polyolefins, polyurethanes, polyesters,
acrylonitrile/butadiene/styrene and polystyrene, may furthermore also be
admixed to the copolycarbonates according to the invention.

30

These substances are preferably added to the finished
polycarbonate on conventional units, but they may also be added at
another stage of the preparation process, depending on requirements.



Le A 35 555-US -12m nutes the tenperature is adjusted to 270C. After
anot her 15 mnutes the vacuumis'increased to 5 nmbar, and 15 mnutes | ater

- the temera%&ﬁa&sased to 280C. After 15 minutes, 0.5 nbar is applied
and the m x ed for 15 mnutes, and stirred for 30 m nutes at

300C. The 5 results are sunmmari zed i n-thbl e 1. Exanple 2 26,94 g (0.118
nol ) bi sphenol AThempalycagbprates pbiginable by terpraeess/acgaidingitothe 70 g (0. 22

nol ) di phen l. 9 i 0 .

Fet aphony! SSEBRBARA: Beafershedin the FambertichREBher e amy degired: 1 neo & s00
m thr ee- negkaged adtidies)ifohegarplertodiims iohishestd, ohlvahventidredl nadchingégr eux
colum (30 cm mrrored) with a bridge. The apparatus is freed from

at mospher i ¢ fRGMPIBPIE@PrYdess o iniactianmaHlding MaAchle® t h nitrogen (three
times) agd the mxture is nelted at 150C. 15 The vacuumis adjusted to 100
nbar, the tenperature is increased to 190C and the phenol forned is
distilled off ovdhegpresentidveiiticdDalso mdddionally pravidesethet usesof thenow i ncr eased

to 235C d aft 1 i nut the t t ' djusted to 300C in th
Couroe of “1goReartod BB SR Rt TR B e daleBiniBa0 o ey s
soon as the n%tﬂ&ink?lﬁm%i%ssfépﬁhéﬁ%duwﬁn & Shatp e hiticldweangtirred for 30

m nutes at 300C. The results are summarized in table 1. Exama~le 3 62.78 ¢
(0.28 nol) lextrptates, inpardiculds optical articles, flms, and sieeds,lantt heydi phenyl ,

110. 32 (0.52 mol) ,di phenyl, carbonat d 12 3 2 10- I

ot r aphdfyl sAEeSRoNs DRBRBEH S I Rl sbted clss, PR my wich 30
wt . % phenol thé’?é%aﬂjbﬁd& geedtding tvthalinventionwvei ghed into a 500 ni

t hree-necked flask with a stirrer, internal thernoneter and Vi greux colum
(30 cm mrrored) with a bridge. The apparatus is freed 30 from at nospheric

oxygen by applyi v i i i r tinmes) and the
m xture is nel te%ﬁ%ﬁgﬁgﬂ#ﬁfggegiﬂfgwsswghﬁfgiéedé?%%%g@E@r t he

t enper at ur e resisianceascheniicald Mllows Widehssepbithelcopolymmsts accerdingfo 555- US
-13is distilled off over a _period of 60 mnutes. The tenperature i s now

i ncreasd@ t dhelyentigng Passible ysesphinedeolysarbpaatss agcarding o #yg usted to
300C. The v | ONVisi : : i 0.5 nbar, as soon as the
distillation suglshzaerg’. Wj}h@“ﬁlﬂtﬁg’#@ﬁ?m‘@g}ér@ti rred for 30 mnutes at 5
300C. The rdsul t Safety panasawhichdaierkrionn to be nEgesgarg imimayexeapbé 3, but

57.07 g (0.25 nol) .Qi sphenal A, 46..50 0, 25 4, 4' - di hydr oxydi phenyl ,
112.47 g (0.53 n#uj'gﬁgahé%}'P'eéérnﬂoﬂﬁﬁféﬂaénﬁ %SE%% oy hebnetsy .5 1) )
tetraphenyl ghospimghystideneiistif parficuli ski®slis. n as a m xed crystal with 30
wt . % phenol , based on the m xed crystal) are weighed into the flask. The
r esul t s28r e Sunmiktroductiomot blowa articles fgee.ifevexamples- USePatent 2 964

794), for example 1 to 5 gallon water bottles.

4, Production of transparent sheets, in particular cavity sheets, for
example for covering buildings, such as railway stations,

greenhouses and lighting plants.

25 5. Production of optical data storage units.
6. For production of traffic-light housings or traffic signs.
7. For production of foams, (see, for example, DE-AS 1 031 507).
8. For production of threads and wires (see, for example, DE-AS 1
137 167 and DE-OS 1 785 137).
30 9. As translucent plastics with a content of glass fibres for lighting

purposes (see, for example, DE-OS 1 554 020).



15 627.810 g (2.75 nol) bisphenol A 418.50 g (2.25 nol) 4,4

di hydr oxydi phenyl, 1,103.23 g (5.16 nol) Bi phenyl carbonate and 0.123 g (2
- ~ 10~ nol) t%&%ﬁsphoni um phenol ate (is nmetered in as a m xed
crystal with 255 ol , based on tgg m xed crystal) are weighed into a
stirred container. The container is fréet fromatnospheric oxygen by 20

appl yi ng a va®iumAfidantiveeniplastios with a egetent of basum skifate.difenitme mi xt ure
| ted d
the phenol -t or nag G086 ahftr2iebniuhl BE TR habiie BolvineiCacaRag {3, 190 an

tenperature is nowubhense(EsFé&4 d483BE 269 32 fopthesgrodtictidn of trasparerithe
vacuum i s now i nprov Egﬂ se to 0,5 nbar, as soon as the 25 distillation
subsi des. The mi xt& RrRg iNg$r 30 minutes at a tenperature of
330C. Thegresyl ts it nYUTa 22.83 ¢
(0.1 nol) bi ?gﬁeno[?{ Eréﬁllérg{g%i %ﬁ?(%b%dnqme%ﬂéﬂ 30 rgbhydr oxydi phen)ﬁ}l 44.99 ¢
(0.21 nol) Bi phens, tarréxanaple, lend holdersy Poycatbanates with a content of

tetraphenyl phosphonl u heno tered in as a.mxed crystal with 30
Yo phensl | bace et tas i cutobelly poditnall iufrith ABSuCLY30r

thr ee- necked f|aS|WtV%tMoS Stsasreaet;n tnertb@wlgﬁthgf@mmrtmad Le A 35

555-US -14Vi greux col um cm mrrored) Wwth a bridge. The apparatus if

freed from at1|ﬁaspIF@flnfodb@tmeb§Pt@pbaWﬁfg us ceropeneniadnipanticulagienses

2 usted Do 100 it DhoRaaRti a b sEmistes Todl SofPeebridl RERS £ FHY heno

formed 5 is distil17g). off over a period of 20 mnutes. The tenperature is
now i ncreased to 235C, and after 15 mnutes the vacuumis adjusted to 60

mbar and t he ¥ xt dhselight tEansmmission garriess.ipmarticulan as lightrandueter sableo 270C,
and after 15 m nut t I slowy to 5 nbar. After a
further 15 m nute gé? hfgﬁ?géﬁgtgénlguﬁféqbs:bg%?ggk ed to 300C in the course of 10

10 m nutes. A4 er Aselectricabmsuldtiag\raateriaisi for eleetrivat dohdudofs avithfor The
t enper at i 15 mnutes, and the m xture is

e t hen se t 320 after
stirred ITal[t:-!r ISS m rﬂﬂiﬁ‘e’%@n‘%B@Q"f@%F‘@cgﬁnmrl sed in table 1. No.Content

BPA : DODRel ve
o et Ex. 250! 471 04e0 UL ot BB1E LcleANIRALEINYEtith IRIAlh afiadtRPto

501. 336t r ans ar entpesiwme,shavirgelotion and B#nperspiratien.ar ent conp. ex. 2 ~50 :

50 i nsol e~ e Tabl e 1: Conparison of the
copol ycar bon lg é%%wog( @B%@%%Ef Qé«w - 4, 4" -di hydr oxydi phenyl
As a carrier material for organic photoconductors.

20 18. For production of lamps, e.g. searchlights, as so-called "head-

lamps" or scattered light panes or internal lenses.

19. For medical uses, e.g. oxygenators, dialysers.

20. For foodstuffs uses, such as e.g. bottles, utensils and chocolate
moulds.

25 21. Foruses in the car sector where contact with fuels and lubricants
may occur, such as, for example, bumpers, optionally in the form of
suitable blends with ABS or suitable rubbers.

22. For sports articles, such as e.g. slalom poles or ski boot buckles.

23. For domestic articles, such as e.g. kitchen sinks and letterbox
30 housings.

24.  For housings, such as e.g. electrical distribution cabinets.

25.  Casings for electric toothbrushes and hair dryer casings.



These results show the surprising superiority of the clainmed process in 20
known nethods. In conparative exanple 1 it is not possible,

vi ew of the

" even with a hi h§ éenperature, to achieve a transparent nmateri al
a good visc £—=Mol ecul ar nmass), as it is possible according to

W th

exanples 1 to 4. 25 Conparative exar‘rﬁl'e1 “does only yield an insoluble, and
c

t heref ore usé® | yTransparitwashing ma

555-U S -15

i nventive. Althou

I nvention ha

inesrAfRlenvithimeraved.  Le A 35
There;%ﬁ%%ﬁ@tcp{h%s\gggﬂ %olﬁh _rred subject matter is new and
g e S

een described in detail in the

f oregoi ng f o271 heSpfetpghesses, opticattoméction glassess t o be understood that such
be, made therein

detail is soLely 5 for that r.pose and that yariations

by those skikg-ed Lamprrovers f‘%‘?tEB‘%ﬂ eduipment yyt 'WY%'%%%PFG%d scope of

the invenjion eXC%E&heﬂsvd'Pou'i‘Pi}‘l ﬁﬁtiédlﬁéi?@a@br&he cl ai ns. Le A 35 555-US
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The following examples are intended to illustrate the present
invention, but without limiting it:
EXAMPLES
The relative solution viscosity was determined in methylene chloride
at a concentration of 5 g/l at 25°C, calibrated by light scattering.

The content of phenolic OH is obtained by IR measurement. For
this purpose, the difference between a solution of 2 g polymer in 50 ml
methylene chloride and pure methylene chloride is measured and the
difference in extinction at 3,582 cm™ is determined.

Example 1
27.40 g (0.12 mol) bisphenol A, 14.88 g (0.08 mol) 4,4'-

dihydroxydiphenyl, 44.99 g (0.21 mol) diphenyl carbonate and 4.9 mg (8 -
108 mol) tetraphenylphosphonium phenolate (metered in as a mixed
crystal with 30 wt.% phenol, based on the mixed crystal) are weighed into
a 500 ml three-necked flask with a stirrer, internal thermometer and
Vigreux column (30 cm, mirrored) with a bridge. The apparatus is freed
from atmospheric oxygen by applying a vacuum and purging with nitrogen
(three times) and the mixture is melted at 150°C. The temperature is
increased to 190°C and the phenol formed is distilled off over a period of
30 minutes, the vacuum is then adjusted to 100 bar and the mixture is
stirred for 20 minutes. The temperature is now increased to 235°C, after

15 minutes the vacuum is increased to 60 mbar and after a further 15

a wherein R~ to R4 independently of
one anot her gepr epghbthier uses,EuchCasé lyy fatteiiR) ¥lableSdbsTs i oridrfapbegns. or



and 65 to 40 nol % of conpounds of the fornmula (Il) RS 7 HO~\ X\ / OH
Rs Ra 15 wherein R5 to R8 independently of one another are H, CH3, C or Br
~and Xis C -(C5- 68 C2- C5-al kyl i dene, Cb5-C6-cycl oal kyl ene or

C5- Coo-cycl o said % both oc rrences being relative to the

total nolar anmount of (1) and 20 cterlzedlnt t a final
t enper at ure HHNYIES thetgzﬂaeratgrerléa?@&w%!ewq §7ﬁQeé\§ef Anpthe q%rﬂ‘lﬁ‘f’@s after the
starting tempey glilivin 8 irtRhddd B4fmbar, Al £5 AAndeS 1488r 1 fempdiatgocess of

Claim1 wherein ransesterifying i1s int presence of onium salt
catal yst. 3. islinereasedds280°PCCl Aften1b mirutes,r0. 5|nabarr|suapp§eakand theat i on is in 5

of O & m 2. wHBKSFS ST e T EE A TR B0 onptesier 006 1Ehe mor o
based on #hedQfiRl arBRMimanPedin @bl sphenol . 10 5. A transparent
copol ycarbonate resin having 35 to 60 nol of its structural units derived
from di hydroxy conpounds of the fornmula (I) R~ HO~\ ~\ OH(l) Rz ~ a
Example 2
26,94 g (0.118 mol) bisphenol A, 15.25 g (0.082 mol) 4,4'-
dihydroxydiphenyl, 46.70 g (0.22 mol) diphenyl carbonate and 69 pl of a
10 5% solution of tetraphenylphosphonium phenolate in phenol/water 9:1 are
weighed into a 500 ml three-necked flask with a stirrer, internal
thermometer and Vigreux column (30 cm, mirrored) with a bridge. The
apparatus is freed from atmospheric oxygen by applying a vacuum and
purging with nitrogen (three times) and the mixture is melted at 150°C.
15 The vacuum is adjusted to 100 mbar, the temperature is increased to
190°C and the phenol formed is distilled off over a period of 30 minutes.
The temperature is now increased to 235°C, and after 15 minutes the
temperature is adjusted to 300°C in the course of 10 minutes. The
vacuum is now improved stepwise to 0.5 mbar, as soon as the distillation
20 subsides. The mixture is then stirred for 30 minutes at 300°C. The results
are summarized in table 1.

Example 3
62.78 g (0.28 mol) bisphenol A, 41.85 g (0.23 mol) 4,4'-

25 dihydroxydiphenyl, 110.32 g (0.52 mol) diphenyl carbonate and 12.3 mg (2
- 10°® mol) tetraphenylphosphonium phenolate (is metered in as a mixed
crystal with 30 wt.% phenol, based on the mixed crystal) are weighed into
a 500 ml three-necked flask with a stirrer, internal thermometer and
Vigreux column (30 cm, mirrored) with a bridge. The apparatus is freed

30 from atmospheric oxygen by applying a vacuum and purging with nitrogen
(three times) and the mixture is melted at 150°C. The vacuum is adjusted
to 100 mbar, the temperature is increased to 190°C and the phenol formed



15 wherein R~ to R4 independently of one another represent H C~-C4 al kyl,
phenyl, substituted phenyl or halogen and 65 to 40 nol %of its structural

" units derived fr g unds of the formula (I1) RS HO~\ X\ / CH (lIl) Rs
Re 20 V\herei!ﬂe—ﬁﬁé—%ndependently of one another are H, CH3, CI or Br

and X is C--C5-al kyl ene, C2-C5-alk | i ddde, C5- 06- cycl oal yyl ene or

C5- Coo- cycl daldistiled @feovera pergd pbeh mipwles: dhedemparalyre i B@Wve to t he

total nolar .gﬂ%%gd% 2%§>ncpaé'ﬁq Ghby 3o?rﬁnutekethét§@ gtisls atfludted s . .

t her nopl ast i ron conpri copolyc

5. 7. A nol dzeb°@. tTI@é eacuumris aowgmplnwemsmpwnse 0. 5fmlﬁéraamsﬁ>on5a38 The
copol ycar bonat e of

£ 4 v hpcloh lGRgh SuhaidgferBemisHrec IRLRUTeA [ okhnutes pf T - )
Garm 5. 3 a3 T8 reRl H1G SuRihaact ROBRE & N006 A no. A1 1. ASL AL, A&
+#CZ$: SV(+. 17 ~

Example 4

As example 3, but 57.07 g (0.25 mol) bisphenol A, 46.50 g (0.25
mol) 4,4'-dihydroxydiphenyl, 112.47 g (0.53 mol) diphenyl carbonate and
10  12.3 mg (2 - 10°° mot) tetraphenylphosphonium phenolate (is metered in as
a mixed crystal with 30 wt.% phenol, based on the mixed crystal) are
weighed into the flask. The results are summarized in table 1.

Comparison example 1

16 627.810 g (2.75 mol) bisphenol A, 418.50 g (2.25 mol) 4,4'-
dihydroxydiphenyl, 1,103.23 g (5.16 mol) diphenyl carbonate and 0.123 g
(2 - 10™* mol) tetraphenylphosphonium phenolate (is metered in as a mixed

crystal with 30 wt.% phenol, based on the mixed crystal) are weighed into
a stirred container. The container is freed from atmospheric oxygen by

20 applying a vacuum and purging with nitrogen (three times) and the mixture
is melted at 150°C under 100 mbar. The temperature is increased to
190°C and the phenol formed is distilled off over a period of 45 minutes.
The temperature is now increased to 330°C in the course of 45 minutes.
The vacuum is now improved stepwise to 0.5 mbar, as soon as the

25  distillation subsides. The mixture is then stirred for 30 minutes at a

temperature of 330°C. The results are summarized in table 1.

Comparison example 2
22.83 g (0.1 mol) bisphenol A, 18.60 g (0.1 mol) 4,4'-
30 dihydroxydiphenyl, 44.99 g (0.21 mol) diphenyl carbonate and 4.9 mg (8-
10"® mol) tetraphenylphosphonium phenolate (is metered in as a mixed

crystal with 30 wt.% phenol, based on the mixed crystal) are weighed into
a 500 ml three-necked flask with a stirrer, internal thermometer and
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15 Table 1: Companson of the copolycarbonates

BPA: Bisphenol A
DOD: 4,4'-dihydroxydiphenyl

These results show the surprising superiority of the claimed process in
20 view of the known methods.

In comparative example 1 it is not possible, even with a higher end
temperature, to achieve a transparent material with a good viscosity (resp.
Molecular mass) as it is possible according to examples 1 to 4.

25
Comparative example 2 does only yield an insoluble, and therefore usually

non-thermoplastic, intransparent material.
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wherein R' to R* independently of one another represent H, C4-Cy4-
10 alkyl, phenyl, substituted phenyl or halogen,

and
65 to 40 mol %, of compounds of the formula (11)

R5 7

HO X OH
(I
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wherein R® to R® independently of one another are H, CHs, Cl or Br
and X is C4-Cs-alkylene, C»-Cs-alkylidene, Cs-Cs-cycloalkylene or
Cs-Cyo-cycloalkylidene,

said %, both occurrences being relative to the total molar amount of (1) and

20 (1,
characterized in that a final temperature of 270 to 330°C is reached
within less than 40 minutes after the starting temperature of 220 to
240°C.
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wherein R to R* independently of one another represent H, C4-Cy-
alkyl, phenyl, substituted phenyl or halogen and 65 to 40 mol % of
its structural units derived from compounds of the formula (Il)
RS 7
(an
R® R® :
20

wherein R® to R® independently of one another are H, CH3, Cl or Br
and X is C4-Cs-alkylene, C,-Cs-alkylidene, Cs-Cg-cycloalyylene or
Cs-C1o-cycloalkylidene, said %, both occurrences being relative to
the total molar amount of (1) and (I1).
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