-1- Polycarbonates with cyclic oliuomers and improved flow behaviour The
present invention provides compositions with improved theological and
electrical properties, based on polycarbonate with rearrangement structures
and reduced content of cyclic oligomers as well as mouldings and extrudates
made from 5 these polycarbonate compositions. The process for
polycarbonate synthesis is generally known and is described in numerous

publicaisyeyr bohAied with Bfdic\factieHe/AP Fdgr anell FBn & eORG1 8 and
documents cited there describe for example the interfacial polycondensation

and theypelb rogass fas s, %w%gct&%ﬂq%gmuﬁérmm@v& PrHERIgichI® and

production of aromatic oligo- and polycarbonates by the melt

transeSteFficalioHQRedess ibageowenromyGriiRepieu EAHaNSITIBisI§tructures and
describ@@hi&bdh%ﬁeﬁyelpakﬂ@d?i%mym%rs%mra‘sem%@s Hd186Nates made from

Chemistry and Physics of Polycarbonates, Polymer Reviews, H. Schnell,

Vol. 9,156R% RANEFRRAED AAMARSIIBNG.964) as well as in DE-C 10 31 512,
US-A 3,022,272, US-A 5,340,905 and US-A 5,399,659. A disadvantage of
polycaflhenatesebmtiarepolyanathfiensihéetisrfiscize yplitvomdens aiatescribed in

proce%iﬁ]gggﬁssmﬂggﬁggoportions of cyclic oligomers are formed as
secondary components. Since it is a kinetically controlled process, this 20

negat e b ML AU 4P AT o Er BIRRRRTRES oo there

polycad@@ﬁﬂlb@ﬂcﬁ%rﬁ_ﬁ_&ﬂ@ﬁidmdma)éwmmemadtmflmlpbrocess for the
1%olycarbonatﬁ0 r‘f%@&ﬁ\?mons with the practical teaching of increasing the

pl‘OpOI‘PIrOOI’g of cycle ﬁ?ﬁ?@?ﬁé?y it has now been found that polycarbonate

compositions do not exhibit 25 these disadvantages to the same extent and
at the YarRENGRENhINR IFREvsHRnR of aromatic oligo- amdlycarbonates by the melt

transesterification process is known from the ditere and previously described in
the Encyclopedia of Polymer Science, Vol. 10 (1968%hemistry and Physics of
Polycarbonates, Polymer Reviews, H. Schnell, VolJéhn Wiley and Sons, Inc.

15 (1964) as well as in DE-C 10 31 512, US-A 3,022,273-A 5,340,905 and US-A
5,399,659.

A disadvantage of polycarbonates that are obtaifiemn the interfacial
polycondensation process is that significant pribjpoes of cyclic oligomers are
formed as secondary components. Since it is aikallst controlled process, this
20 naturally cannot be entirely avoided. The resultieyglic components have a
negative effect on the rheological and electricabpprty profile of the
polycarbonates. EP-A 0953605 describes an impronemeflow of polycarbonate

compositions with the practical teaching of incregghe proportion of cycles.

Surprisingly, it has now been found that polycadiencompositions do not exhibit
25 these disadvantages to the same extent and atathe ime have lower melt
viscosities, i.e. display better flow behaviour atits improved processing
behaviour in injection moulding, as well as imprdatectrical properties, preferably

better insulation, if the content of cyclic oligoreeis reduced and, in addition,



viscosities, i.e. display better flow behaviour and thus improved processing
behaviour in injection moulding, as well as improved electrical properties,
preferably better insulation, if the content of cyclic oligomers is reduced and,
in addition, -2- rearrangement structures which are formed from carbonate
structures are present. This is all the more surprising since higher oligomer
contents, and not reduced ones, are known to lead to an improvement in

flow (cleraAgB RT3 Bmudturddiipin REY/ WATENALIRBFEABISRICAKEY UFRIGSsent.

lead to branchings which normally lead to 5 an increase in melt viscosity and
thus to' PEoIRPHANE TRESTLBISNSHIRG MPHRE AHEURABIF AR IIIGhETRYGRS ones.
be expaetdchbyrihe fessproskitlachprahenasht Tihefipregent AFoeBBe03 ) 1eiefaddition,

provides pplycarbonates with one or mare structures, of the general formulae

(I1) to (QBIB@P){(C%)Q Fr)ear)r<an_glerp?lr|16 stru)c(: urr(a%;éa\('i;/ Itg] a|mgsa\%xﬁ',c)%( gormg?ly ?f‘ead to

5 an increase in melt viscosity and thus to poorewflThe effect according to the
invention could not therefore be expected by theqreskilled in the art.

The present invention therefore provides

polycarbonates with one or more structures of #reegal formulae (11) to (V)
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10 in which the phenyl rings, independently of one theg may be mono- or
disubstituted with €— Gg alkyl, halogen such as chlorine or bromine, pedigr G-
C, alkyl, particularly methyl, and X has the meangngen for formula (1a),

wherein the quantity of the structural units () ®/) amounts to a total of 50 to

1210 ppm relative to the base polycarbonate,
15 containing 0.1 to 1.2 wt.%, based on the overathgosition,

cyclic oligomers of the general formula (1)



10 in which the phenyl rings, independently of one another, may be mono- or
disubstituted with Cl - C8 alkyl, halogen such as chlorine or bromine,
preferably Cl- C4 alkyl, particularly methyl, and X has the meaning given for
formula (1 a), wherein the quantity of the s#ructural units (1) to (V) amounts to
a total of 50 to 1210 ppm relative to the base polycarbonate, 15 containing
0.1 to 1.2 wt.%, based on the overall composition, cyclic oligomers of the
general formula (1) -3- 0 0 (O whereir Cl); n integer from 2 to 6 and Z
denotes a group of the formula (la) R+ R X\ 5 R2 R2 (la) inwhich R1 and
R2 independently of one another denote H Cl-Cs alkyl, preferably H or C1 -
C4 alkyl, particularly preferably hydrogen or methyl, and X denotes a single
bond, 5:vf11et9 i%6 alkylene, C2 to C5 alkylidene or C5 to 10 C6 cycloalkylidene,
which may BE substituted with C1 to C6 alkyl, preferably methyl or ethyl. In
the context of the present applications, the structural units of the formulae (Il)
to (V)ate HiRIeT M 4Q Pelifangement structures, for the sake of
simplicity. The structural units are derived from and result from the diphenol
or diph&nol ndisttes a group of the formula (1a)

1
Rl R
X
R’ R’

R' and R independently of one another denote kg alkyl, preferably H

(1a)

in which

or C; — G, alkyl, particularly preferably hydrogen or methghd

X denotes a single bond; @ G; alkylene, G to G alkylidene or G to
10 Cs cycloalkylidene, which may be substituted witht@ Gs alkyl, preferably
methyl or ethyl.

In the context of the present applications, thecstiral units of the formulae (ll) to
(V) are also referred to as rearrangement strustdoe the sake of simplicity. The
structural units are derived from and result frdra tliphenol or diphenol mixture
15 used for the production of the polycarbonate. THas,example, in the case of
bisphenol A as diphenol the phenyl rings of therrssagyement structures are

unsubstituted.

The cyclic oligomers of the general formula (I) taned in the polycarbonate
compositions according to the invention are prdfigraontained in quantities of 0.2

20 to 1.2, particularly preferably 0.2 to 1.1 and esaléy preferably 0.3 to 1 wt.%.



15 used for the production of the polycarbonate. Thus, for example, in the
case of bisphenol A as diphenol the phenyl rings of the rearrangement
structures are unsubstituted. The cyclic oligomers of the general formula (1)
contained in the polycarbonate compositians according to the invention are
preferably contained in quantities of 0.2 20 to 1.2, particularly preferably 0.2
to 1.1 and especially preferably 0.3 to 1 wt.%. -4- Substantially, i.e. in more

than 95Yneifrishs, e FYaRPCaRINEthNHVEERY GERS ¥ifdined fave Riddsizes
sizes preferably with n = 3 and/or n = 4, par_ticularI% Ereferably n =3, occur

most LTy HPrie RIGSRGERE EQRCRIRL GEBE LB Sy PBUGHAHY Preferably
different-g8pntitiesnardd fiaiipendyio one another. The quantity thereof can be
determined by total saponification of the polycarbonate composition. During

breakdﬂyg}nrgyr%?lym RIFRISRSs iRy -THIGC kR (RRIAARYM ratios

products of formulae (Ha) to (Va) characteristic of the respective
rearralR SR ANATetIRE AHardibhEerasl sarRarpETEbHigEH sapPAifiEation of the

diphenghiyjedrBoifatd @ dsppoamrvidene, the quantity of which is determined by
HPLC.H,1(ha) 0o-HOO Houa) H, _9 O0H

During breakdown for analytical purposes, the loateoular-weight degradation
products of formulae (lla) to (Va) characteristit the respective rearrangement
structure are formed, as an example for bisphenohsAdiphenol, i.e. X is

10 isopropylidene, the quantity of which is determitgoHPLC.
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Typically, the quantity of the compound of formi{l§ or (lla) released during this
process is from 50 to 800 ppm, preferably from @0760 ppm, particularly
preferably from 100 to 700 ppm and especially peddly from 100 to 600 ppm.

15 Typically, the quantity of the compound of formlH) or (llla) released during this
process is 0 (below the limit of detection of <f@rp to 100 ppm, preferably from O
to 80 ppm, particularly preferably from 0 to 70 ppnd especially preferably from 0
to 60 ppm.



OHO/OH (lva) 000 H,00 0 H )va) Typically, the quantity of the compound
of formula (ll) or (Ha) released during this process is from 50 to 800 ppm,
preferably from 70 to 750 ppm, particularly preferably from 100 to 700 ppm
and especially preferably from 100 to 600 ppm. 15 Typically, the quantity of
the compound of formula (I11) or (llla) released during this process is 0
(below the limit of detection of < 5 ppm) to 100 ppm, preferably from O to 80

ppM, pRfbcalfyHer g iRy drene @dmpeLpanfanaiResidllvayieieszlly digAg this
0 to 60 ppm. -5- Tri/éﬂcally the q,uant!%t%/ of the compound of formula (IV

or
(Na) retEfsss RATBERY rolELsqs FRIRION the HAm Bref:RAMoRTgeaBlY from O

ppm) te &0 ppm, prateralbbyyfroeicdalbdy St ppontgactippkal v syedtamblyéferatddy from
to 40 PRM aggl esrgecially preferably from 15 to 30 ppm. 5 Typically, the
quantity ofthe %m'pound of formula (V) or (Va) released during this process

is O (below the limit of detection of <5 ppm) to 250 ppm, preferably from5 to
200 pphiPisatic g Gusrater abHer6ATH B ol ipri WAk dYadiEdlpasedeidpRe this
from 1QrtedS0ipP o trRE R thededsrRes P RBAT €O EEOD i ihsréRMIPRom 5
which contain the 10 rearrangement structures and reduced content of cyclic
carbori8té9 @ SRR AT HE WRSRIRSACY iR dny8PSRALENTSBER AN, Aieferably
transeferifiEgltin 16e ppedt with carbonic acid diesters with the assistance of
specific catalysts and optionally other additives.

To produce the compositions according to the inwentwhich contain the
10 rearrangement structures and reduced content &t @arbonates essential to the

invention, aromatic dihydroxy compounds are tratesé®ed in the melt with

carbonic acid diesters with the assistance of fipamatalysts and optionally other

additives.

The polycarbonate compositions with reduced cyaarbonate contents and
15 rearrangement structures according to the inventiom produced by the melt
transesterification process from aromatic dihydrerynpounds with carbonic acid

diesters in the presence of ammonium or phosphogaits as catalysts.

For the production of polycarbonates, suitable éiylts are those of the formula (1)

HO-Z-OH (1)
20 in which Z denotes a group of the formula (1a)
RL R
2 2

R R (1a)

in which



The polycarbonate compositions with reduced cyclic carbonate contents and
15 rearrangement structures according to the invention are produced by the
melt transesterification process from aromatic dihydroxy compounds with
carbonic acid diesters in the presence of-@mmonium or phosphonium salts
as catalysts. For the production of polycarbonates, suitable diphenols are
those of the formula (1) HO-Z-OH (1) 20 in which Z denotes a group of the

formula (la) R*RneXRRAJRBdAdRNtIN ¥YHiRB DHrothbraenbi iRdeErardestivreferably
one another denote H, CI-Cs alk%l or preferably Hor C1-C4 alkg%

particularly pFefRbShory Stk SR RSk relek taéyd%vﬁé?@%%w@ﬁ' fd, c1

to C6 alkylene, C2 to C5 alkylidene or C5 to C6 cycloalkylidene, which may
be substituted with @Detes e slRgle frefdud®iys Sindeng & erieylakyicsieeatl to

denotes a singlehandi ERK SRR PREIEIAERSHEYLIONRNBIEIAD preferably

3,3,5-trimethylcyclohexylidene, particularly preferably isopropylidené or 3,3,5-
HimethylcyclTHERYiBEREYExamples of these dihydroxyaryl compounds are:
dihydroxybenzenes, 10 dihydroxydiphenyls, bis(hydroxyphenyl)alkanes,

bis(hydt pogfirahiyl)dyotmatkansaglarmtice metaknyéatemyiioemeo eydsieeyidéne or

O R SIS A o 25

literaturemsitby ciieériaery/lidene.

Examples of these dihydroxyaryl compounds are: dfibwybenzenes,
10 dihydroxydiphenyls, bis(hydroxyphenyl)alkanes, biglroxyphenyl)cycloalkanes,

and the ring-alkylated compounds thereof.

Dihydroxyaryl compounds are generally known or ¢enproduced by generally
known processes (e.g. WO 2006/072344, EP-A 1609848 literature cited

therein).

15 Preferred diphenols of formula (1) are: 2,2-bisydtoxyphenyl)propane, bis(4-
hydroxyphenyl)-3,3,5-trimethylcyclohexane and 4ldydroxydiphenyl.

It is possible to use either one dihydroxyaryl comnpd, with the formation of
homopolycarbonates, or different dihydroxyaryl campds, with the formation of
copolycarbonates. The latter is significant espigci@hen products with particular

20 combinations of properties are to be produced.

Instead of the monomeric dihydroxyaryl compountss ialso possible to use low
molecular-weight, predominantly OH end group teféad oligocarbonates as the

starting compound.

The dihydroxyaryl compounds may also be used witbidual contents of the
25 monohydroxyaryl compounds from which they were pist, or the low-
molecular-weight oligocarbonates may also be usigd residual contents of the

monohydroxyaryl compounds which were eliminatedirduthe production of the



15 Preferred diphenols of formula (1) are: 2,2-bis(4-hydroxyphenyl)propane,
bis(4- hydroxyphenyl)-3,3,5-trimethylcyclohexane and 4,4'-dihydroxydiphenyl.
It is possible to use either one dihydroxyaryl compound, with the formation of
homopolycarbonates, or different dihydroxyaryl compounds, with the
formation of copolycarbonates. The latter is significant especially when
products with particular 20 combinations of properties are to be produced.

Instead Rfoieonemesiacinyoreenanst BRMReNEAS dighRiFeoRNsSIRIesiMEFBe up

low molecuolar-wei ht, predoominantly OH end group terominated _
oligocdPodidteR 8l tARY stin G ¥ IR N BT AR RRoR 2 SRRpBIN dLeterably
may alsp foe2es ¢sbwidtyredaal eaotesey. of the 25 monohydroxyaryl

compounds from which they were produced, or the low- molecular-weight

oligocy P@W?&r%&@'%%m% AL CARLERIS Qb naterials, chemicals

monohydroxyaryl compounds which were eliminated during the production of
the -7-3IY BT heURSAEEScAidRfls br tHie nﬁﬁﬂ?ﬂé‘%&lﬁbﬁ%@l‘"nmed with

compapiFifieayobginaing #eke. tRerfeIARI¥yhHEsiBAREF MY RISFRERDIX MR IeN it is
5% and especially preferably up to 2% (see e.g. EP-A 1 240 23&{. The .
dihydr&fﬁﬁpﬁh"éo BoURBsAAL Brd ALY NikAR B P HRUFRGRIRRYS, and auxiliary

chemicalsstaranrg ahaibasyasubstianeepadiled. to the synthesis, may be
contaminated with impurities originating from their own synthesis, handling

and steiage aHough sl hablerand fishRImds. 1RPURRENV IR Wihydroxyary

materials, chemicals and auxiliary substances that are as clean as possible.
Phe disAMearhdnaEsthosedravingtdifdasrvacting with the dihydroxyaryl 10
compounds are those having the formula (2) R R (2)

R R
Oropedd,
R’ R" I R' R"

O

wherein R, R" and R", independently of one anotten be the same or different and
denote hydrogen, optionally brancheg @, alkyl, C;-Cs4 alkylaryl or G-Cs4 aryl,

15 R can also mean -COO-R"™, wherein R™ denotesdggh, optionally branched;C
Csq alkyl, CG-Cz4 alkylaryl or G-Csq4 aryl.

Such diaryl carbonates are described e.g. in EP-809 818. Preferred diaryl
compounds are diphenyl carbonate, 4-tert-butylphphgnyl carbonate, di-(4-tert-
butylphenyl) carbonate, biphenyl-4-yl phenyl caréien di(biphenyl-4-yl) carbonate,

20 4-(1-methyl-1-phenylethyl)phenyl phenyl carbonatend a di-[4-(1-methyl-1-
phenylethyl)phenyl] carbonate.

Particular preference is given to diphenyl carbenat

The diaryl carbonates may also be used with rebidtentents of the

monohydroxyaryl compounds from which they were picetl. The residual contents



O- _OR'-R"0OR'-R"wherein R, R and R", independently of one another,
can be the same or different and denote hydrogen, optionally branched
Ci-C34 alkyl, C7-C34 alkylaryl or C6-C34 aryl, 15 R can also mean
-COO-R™, wherein R™ denotes hydrogen; 8ptionally branched C1- C34 alkyl,
C7-C34 alkylaryl or C6-C34 aryl. Such diaryl carbonates are described e.g. in
EP-A 1 609 818. Preferred diaryl compounds are diphenyl carbonate,

4-tert-lyatyp heshd MROYY &3 ROAAB uAHEATIETtHh BULY RN PR eaROTGYS , particularly
biphené%#-yl lghenyl carbonate, di(bi hengl-%ﬁ&carbonate, 20

p
4-(1-mET AR AR PR ML RSPRHENY PEEIRIERY IR di-[4-(1-methyl-I-
phenylethyl)phenyl] carbonate. Particular preference is given to diphenyl
carboriaeiativied @l ias/ ddantionsiesy mmgowhﬁdmmn@mmemﬁyomsed in
the manqludioypirbsamRos Al GPLINIESY MRUMESHRSP YA proferably
0,

residual contents -8- of the monohydroxyaryl compounds may be up to
Breferdofp 109, Farfeligapeprtte RIBIg aplYol598 %@ebeerampbﬁé?éﬂwwpsawl

to 2%. i3pigBuadonina By 8f ey arst coemRned, dieydiaixteahanales fEfised.
generally used in a quantity of 1.02 to 1.30 mol, preferably 1.04 to 1.25 mol,

[ f 1 I ial ly 1.
ol pel SR Saata e AR AU T8 Yok il sbonate
diaryl é@iborised may adsiibeallgdie pnminyeryidrerytiohedifigbearehthartowas. It is
not US?&%QH@H the %ﬁ%iﬁaregm fBPriﬂﬂaU@‘id may additionally be

employed to control or modify the end groups. It is "represented by the
following general formula (3): R O-H (?Q -R"

O
R’ R"

10
wherein R, R' and R" have the meaning mentionedofonula (2) with the proviso
that, in this case, R cannot be H, but R' anddR"b®e H.
Such monohydroxyaryl compounds are described e.g§P-A 1609818. Phenol or
tert. butylphenol is preferred.

15 A monohydroxyaryl compound should be chosen whiak & boiling point higher

than that of the monohydroxyaryl compound that wased to prepare the diaryl
carbonate employed. The monohydroxyaryl compounyg begaadded at any point
during the course of the reaction. It is preferadilged at the start of the reaction or
at any point during the course of the process. Treportion of free
20 monohydroxyaryl compound can be 0.2 — 20 mole %fepably 0.4 — 10 mole %

based on the dihydroxyaryl compound.

The end groups can also be modified by incorpogagirdiaryl carbonate, the base
monohydroxyaryl compound of which has a higher ibgilpoint than the base
monohydroxyaryl compound of the main diaryl cardenased. Here too, the diaryl

25 carbonate may be added at any time in the courdbeofeaction. It is preferably



10 R. wherein R, R" and R" have the meaning mentioned for formula (2) with
the proviso that, in this case, R cannot be H, but R' and R" can be H. Such
monohydroxyaryl compounds are described e.g. in EP-A 1609818. Phenol or
tert. butylphenol is preferred. 15 A monohyadroxyaryl compound should be
chosen which has a boiling point higher than that of the monohydroxyaryl
compound that was used to prepare the diaryl carbonate employed. The

monohywlieyyavhe &P theAsabgondsie st HraNMdehet cAuritg dheheoptssd. The
the reaction. It is egreferably added at the start of the reaction or at ang point

during RIP B Pbhe Yo e PPREE U5 ABH BIHPELIDGg Rasto YARyyaryl
compatodpeamderéaive @antile Yorqirefiexably 0f4didQ medateo,ubasadanbeel to
dihydrgxyaryl compapnd, The e roups can also be modified

ncorpa e it Cabie 2 ek SH A BB b o mee %
which has a higher boiling point than the base monthdroxyaryI compound

&f the HANE Y IGERTIAEGHION. RIRFETDY/NIE BRESAIS KR hyRitkomagMsBONIUM

added @t pRYSPREnINMISSRIrSereftie easdion: HdsdHripsalie-Usaddgs ahtalysts.
the start of the reaction or at any point in the course of th §roc_ess. Th

e e
proporiEHTEHE FaMHLABIRGH R SRR EBifRYSsREgnium salts within the
monohyidepwiyguof tie inpentiuh ralativests dhehéojehambilat(af diaryl carbonate
used may be 1 to 40 mole %, preferably 1 to 20 mole % and particularly
preferably 1 to 10 mole %. 5 In the melt tgglns terification process which is
essential to the invention, ammagnium dR phosghdnium salts, referred to
below as onium salts, are used as getalpstg’ Pfeference is given to the use
of phosphonium salts. Phosphonium salts withip the meauing of the
invention are those of the general formula (4) r R10 X-

10 wherein R° can be the same or different-Cyo alkyls, G-Ci4 aryls, G-Cis
arylalkyls or G-Cgs cycloalkyls, preferably methyl or 14 aryls, particularly
preferably methyl or phenyl, and” Xan be an anion such as hydroxide, sulfate,
hydrogen sulfate, hydrogencarbonate, carbonate halide, preferably chloride, or
an alkylate or arylate of the formula -OR, wherBircan be a £Cy4 aryl, G-Cys

15 arylalkyl or G-Cg cycloalkyl, preferably phenyl.

Particularly  preferred catalysts are tetraphenyphonium  chloride,
tetraphenylphosphonium hydroxide and tetraphengphonium phenolate, with

tetraphenylphosphonium phenolate being particulamdyerred.

They are preferably used in quantities of®1® 10° mol, based on one mol of

20 dihydroxyaryl compound, particularly preferablygoantities of 19 to 10* mol.

In addition to the onium salt of the type mentioradabve, other catalysts may be

used as co-catalyst in order to increase the fgielgcondensation.

These include the salts of alkali metals and atleaéarth metals having an alkaline

effect, such as hydroxides, alkoxides and aryloxiad lithium, sodium and



R9 P R'R$ (4) 10 wherein R7-10 can be the same or different C1-C1 alkyls,
C6-C14 aryls, C7-C15 arylalkyls or C5-C6 cycloalkyls, preferably methyl or
C6-C14 aryls, particularly preferably methyl or phenyl, and X can be an
anion such as hydroxide, sulfate, hydrogew sulfate, hydrogencarbonate,
carbonate or a halide, preferably chloride, or an alkylate or arylate of the
formula -OR, wherein R can be a C6-C14 aryl, C7-C15 15 arylalkyl or C5-C6

cycloajiptadyietarahbia sty Bastiaetarinpiedes efcsgialystse8fum. Most preferred
tetraphenylphgiﬁhonium_ chloride, tetraphenyl hors]%honium hydroxide and

tetrapfERYRRABEBHYMHIN Shandi R With PRargiie B S SRarph Rt 22
being paticblatyxyrefendprdgmeare preferably used in quantities of 10-8 to
10-3 mol, based on one mol of 20 dihydroxyaryl compound, particularly

preferahly I AiRnEYes: GhdOodaiR 1G-Aind - aadiifimEn e AHUMC Al ‘ﬂamﬁg an

type mentioned above, other catalysts may be used as co-catalyst in order to

increaséaing LEH FyRURBEHSELEH PRdaMScIatiBdHe SAsRIalRApraRlls> to
and alksglingpBasiitreiatsphendingigroalkaine ppiieeh saaiead Mveiaxidash case and

alkoxides and aryloxides of lithium, sodium and -10- potassium, preferably
hydroXt3S8 I ARAANEE"EP IR RE" BB Yium. Most preferred are sodium

hydroxide and sodium phenolate as well as the disodium salt of 2,2-

bis(4_-hwmmw@ﬁﬁymﬁpaﬁ@lsrhema&@din@saﬂrﬂhémmaﬂ{amhﬁémsﬁmt can
alkaling,earf) metls Ay aRe HAIGALRS CHeHASHIPdrHRYSE£at RRLRR of the

range of 1 to 500 ppb, preferably 5 to 300 ppb and most preferably_5 to 200
1¥pb, caNURaes o2 RIafARh ke chixed daflly Haird e ipy RIS RIte T dperder to

formed;yppRegaltmat sHsplersetalsdangd ral@liie earth metals having an alkaline
effect can

In addition, there is the possibility of adding plgmnentary quantities of onium

catalysts of the same type or of another type poidhe polycondensation.

The catalysts are added in solution to avoid hdrmfgess concentrations during
15 metering. The solvents are compounds which arerémbeio the system and the
process, such as e.g. dihydroxyaryl compounds, yldiazarbonates or
monohydroxyaryl compounds. Monohydroxyaryl compandre particularly
preferred, because the person skilled in the aravigre that dihydroxyaryl
compounds and diaryl carbonates readily changebasak down even at slightly
20 elevated temperatures, especially under the infeiesf catalysts. This negatively
affects the quality of the polycarbonates. In thedustrially significant
transesterification process for the production aflyparbonate the preferred
compound is phenol. Phenol is also the logical ahdiecause the preferably used
catalyst tetraphenyl phosphonium phenolate is tedlaas a mixed crystal with

25 phenol during production.

The weight average molecular weights of the polysaates are generally 15,000 to
40,000, preferably 17,000 to 36,000, particulargferably 17,000 to 34,000 g/mol,

and are determined by GPC against a calibratiom potycarbonate.



already be used during the production of the oligocarbonates, i.e. at the start
of the 10 synthesis, or else can be mixed in only prior to the
polycondensation in order to suppress undesirable secondary reactions. In
addition, there is the possibility of adding-2applementary quantities of onium
catalysts of the same type or of another type prior to the polycondensation.
The catalysts are added in solution to avoid harmful excess concentrations

duringThe pujesndnhhe Riveris a9 eURRXURATWkRR-Af©1RABHARLAATRRIoNS of
system and thenqproces_s, such as e.g. dihydroxyarél comgo_unds diar

[
carbor &SSP RERAR Bt SAFANFRASS Y6 IHA Mo %Nﬁ%ﬂﬁg‘ﬂﬁ%’ <20
are papgptuledicuneiersed\headual thiehpeasonsspibediitytieast i akalieridals and
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influenceiefieitalgsts antishecgatseipnaffecisdreualitwdfgiler ions, such as Fe,
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production. The Wei%ht average molecular weights of the polycarbonates are
generdf 460y ReErRb0EpF AR PPBOO to 36,000, particularly
preferably 17,000 to 34,000 g/mol, and are determined by GPC against a

I¢alibratioomgtipressuiadyentiese 1df Noegaolycaciinatebrgdnieralbydsaire eguivalent
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Na cation), with cations present be_ingI those of alkali metals and alkaline

earth EERESONICH BYFI5 R ARSE AP G WY R R SRR AURY SHMalP 69 the purest

materigdsyusedeniats thsyehopphonivim raat AR Uon gatisb O teey. ieyspatifibation
as Fe, o P o . .
processes such as recrystallisation, distillati@precipitation with washing and

15 similar.

The process according to the invention for the petidn of polycarbonate by the
transesterification process can take place batehwis continuously. Once the
dihydroxyaryl compounds and diaryl carbonates amsent as a melt, optionally
with other compounds, the reaction is started englesence of the catalyst which is
20 essential to the invention. The conversion or tledegular weight is increased with
rising temperatures and falling pressures in slaétadpparatus and devices by
withdrawing the monohydroxyaryl compound that sefes off until the desired
final state is reached. The end groups are chaisedein terms of their type and
concentration by the choice of the ratio of dihygmryl compound to diaryl
25 carbonate, of the rate of loss of the diaryl cadtervia the vapours resulting from
the choice of the method and/or plant for the potida of the polycarbonate and of
optionally added compounds, such as e.g. a higbiéndgg monohydroxyaryl

compound.



Ni, Cr, Zn, Sn, Mo, Al ions and their homologues, can be contained in the raw
materials or can arise from abrasion or corrosion of the materials in the plant
used. The content of these ions totals less than 2 ppm, preferably less than
1 ppm and particularly preferably less thate0.5 ppm. 10 Anions present are
those of inorganic acids and of organic acids in equivalent quantities (e.g.
chloride, sulfate, carbonate, phosphate, phosphite, oxalate, etc.). Extremely

low levghenesegaesitalies WhEthGRRAiGh & Rty eshdurdising R iBnigiht'and by
materials, Such pure raw materials are only obtainable egﬁg)ﬁ purification

proces¥BCR a6 BX0Lea R o 'ERLEHGRS O r BT R Bit RSN AP (FalifiRy are no
and 15piolimlthgapooe sssatsiaing titiie onisenporatarct) e wesluetemdlatalysts

polycaronaje by (he rapsesieiicaion progess, i ke Biace BAICHIIRE Sl oy
continuously.”Once the dinydroxyaryl compounds and diaryl Carbonates are
presentasmndl g tion aligryivitarbtnete: an g apids dtiseatbactioadstaaddead. Any

the presenge of the ¢ Q(%PH\Q@%%%Qtﬂéﬁ%ﬂ*ﬁéwﬁﬁbr%&ﬁ?ﬁigﬂd-Egﬁal sts selected

conversion or the molecular WEIg _ IS INnCrease | rsing t_emperat_ur S an
falling PRSI eR Rt SiaRSSRIIisation odrinRsiaEmth prweRdAiahnG ik withdrawal

MonohyAHXNRIYORAITPR/RH oSSR Ates pswiibihsrdesired final state is

reached. The end groups are characterised in terms of their type and

conceryyalion by ine, choige, ol g gall of ditydroxyany| gameoind 194480/ nger
25 carbonaté, or therate of loss of the diaryl carbonatée e vapours
I@sultipgesouneshd thdiseaifsivigtentstodilanbo@ploitter the production of the

polycarbonate and of optionally added compounds, such as e.g. a

higherhHQilRgrmano ysEaxymy | nfuaneuisliaih? chhseiesas 1 thevw@adeous for
which the process.is carried out, in which plant and by which method, there

are noAIRFEIEWY restrictions. Furthermore there are no
The continuous process for the production of palyoaates is preferably
characterised in that one or more dihydroxyaryl pounds with the diaryl
15 carbonate, optionally also with other added redstanth the use of the catalysts,
after precondensation without separating off theamydroxyaryl compound that is
formed, the molecular weight is increased to theirdd level in a number of
reaction-evaporator stages which then follow wimperatures increasing stepwise

and pressures reducing stepwise.

20 According to the course of the process, the swtdblices, equipment and reactors
for the individual reaction-evaporator stages aeathexchangers, decompression
units, separators, columns, evaporators, stirressele and reactors or other
commercial equipment which provides the necessasydence time at selected
temperatures and pressures. The chosen devicegarast the necessary heat input

25 and be constructed in a manner suitable to cope thi# continuously increasing

melt viscosities.

All devices are connected to one another by meapsiaps, pipes and valves. The

pipes between all units should naturally be astsd®possible, and the curvature of



special limitations or restrictions relating to the temperatures, pressures and
catalysts used to carry out the melt transesterification reaction between the
dihydroxyaryl 5 compound and the diaryl carbonate, and optionally also other
reactants added. Any condition is possible3 provided that the temperatures,
pressures and catalysts selected enable a melt transesterification to be
performed with appropriately rapid withdrawal of the monohydroxyaryl

compayadhipas sepeaiaswhs RS itrnemnivgs dHEaE S®RMIEINOS88Rc Eimes.
generally 180 to 330C under. 10 Bressures of 15 bar absolute to 0.01 mbar

absoluld'SC¥IHIRb OGS [FOtEeng IR CARHLANE Fogut Ry Jarhe assembly
advan@fgsensidar pproduatiguiaditybddreetbntinuous process for the production
of polycarbonates is preferably characterised in that one or more

dihydrexyyukGRmRRUNGS Wi 1he digidrelr.GarBRRARERIRIAYINAIER Wilther the

other added reactants with the uSe of the catalysts, after precondensation
withouteSS IR AP HOR HRBRO HPERSRGEI dBpBlit ARy fstmretiAemay be

molecyiae yreianhishioeiaasedtsofreprifest @\ e NEERBSHAE in the melt of the
reaction-evc'ﬁ%?rator stages which then follow with temperatures increasi

n
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procesgirébeystridablprdavitiem. eTpeprasitleand teactorse tsghaiadivihsablf the raw

reacnor?mé‘?gﬁglof%orgrtt"flc%?gr%e § h%xr%hﬁ‘“o‘%% r8§;@@ﬁe§§#”ou“ﬁtsare made as
separators, columns, evaporators, stifred vessels andTeactors or other
ICommeleidl eg|uipasdie whieh preivide sftheette ceis Jap /robsintd niceckome abf the lower
select u ng - | it -
mecosaa T o T EI ra
the comiigHaksly MR EaSiRR) fonddNURICAL RINES TNIP BRNBET ARENB6IHEEZE JUEh no loss
one angthgg Ry, means of pumps, pipes and valves. The pipes between all

units should naturally be as short as possible, and the curvature of

Subsequently the catalyst, preferably dissolveghienol, is mixed in and the melt is
15 heated to the reaction temperature. At the stattteindustrially significant process
for the production of polycarbonate from 2,2-bish{@lroxyphenyl)propane and
diphenyl carbonate this is 180 to 220°C, preferab®0 to 210°C, especially
preferably 190°C. With residence times of 15 tar@, preferably 30 to 60 min, the
reaction equilibrium is established without the topgyaryl compound that is formed
20 being removed. The reaction may be performed absphreric pressure but also, for
technical reasons, at overpressure. The preferessyre in industrial plants is 2 to

15 bar absolute.

The molten mixture is decompressed in a first vatwihamber whose pressure is
set to 100 to 400 mbar, preferably 150 to 300 mhad immediately afterwards
25 heated to the inlet temperature again in a suitdéléce at the same pressure. In the
decompression process the hydroxyaryl compoundigifatmed is evaporated with
monomers that are still present. After a resideime of 5 to 30 min in a settling
tank, optionally with forced circulation, at thensa pressure and the same

temperature, the reaction mixture is decompressed $econd vacuum chamber



- 13 the pipes kept as low as possible, to avoid unnecessarily extended
residence times. The external, i.e. technical, boundary conditions and
requirements for the assembly of chemical plants must be observed. To
perform the process by a preferred continagus processing mode, either the 5
reactants may be melted together or the solid dihydroxyaryl compound may
be dissolved in the diaryl carbonate melt or the solid diaryl carbonate in the

melt offhesdlipyhainary! SomPoB0dmbaPofictayABRAGIRRS AKRICANBINRhagiately
a melt, preferably directly from production. The residence times of the

h
separdALTHIB RRBIPAW Ot TRRS S rRE Pt DTSR AHR to 240°C,

dihydresyseylaaiynpeiensh pizl naoe3s G Oishostiaateeisiie tHehsamixtpressiire. Here
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melts gn the gther hand. because of the lower melting point f
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| _ e reaction temperature. At the start of the industrially
signifidAhyie desdeeamneepredutttich BiffoNraonatamelese pressure is 30 to

2,2-bisy iy s xprkreraplprapans el Rt Farhaeaig-#is e k80t ated to a
220C, preferably 190 to 210C, especially preferablﬁ 190C. With residence

times 6FTBRERBIHANZAPR N B PRI FGRHL AR L gisdatviBrRigraRly 240 to

1@5tab|iﬁg@@h,viﬁ@Bhﬂ%lbwﬁ&ﬁﬂvltf@ﬁélﬁwd ﬁﬁbﬂé@i@h@i mn@dﬁ@rbfa}t?gll clompound
removed. The reaction may be performed at atmospherjc pressure but also,

for tedAAICSITRSESHE, By RIS AFL R DR DB RRLGG S AL T dence
plants fisn2 tof 3 folz0 alsdiudesettiadgralienopivhakyils hecednpressadrina firstsame
vacuu mber whaos re is.set 0tQ.4 bar, preferably 150

o a0t e e CHE SRR, B O R R AR e
again ivagusuitathierdbeicwbeshepsasserpréssurie. ehebaierably 15 to 100 mbar,

15 particularly preferably 20 to 80 mbar, and immegliatafterwards heated to a
temperature of 250 to 300°C, preferably 260 to 29@farticularly preferably 260 to
280°C, in a suitable device at the same pressume tdo the hydroxyaryl compound

that is formed is evaporated with monomers thastliepresent.

The number of these stages, 4 in this case by Wayample, may vary between 2

20 and 6. If the number of stages is changed, the ¢eatyres and pressures should be
adjusted accordingly to give comparable resultse Talative viscosity of the
oligomeric carbonate achieved in these stagestiselea 1.04 and 1.20, preferably
between 1.05 and 1.15, particularly preferably leetwl1.06 and 1.10.

After a residence time of 5 to 20 min in a settlirmgpk, optionally with forced
25 circulation, at the same pressure and same teroperas in the last flash/evaporator
stage, the oligocarbonate produced in this waypplsed to a disc reactor or basket
reactor and condensed further at 250 to 310°Cembly 250 to 290°C, particularly
preferably 250 to 280°C, at pressures of 1 to 1armireferably 2 to 10 mbar, for

residence times of 30 to 90 min, preferably 30 @on@in. The product achieves a



decompression process the hydroxyaryl compound that is formed is
evaporated with monomers that are still present. After a residence time of 5
to 30 min in a settling tank, optionally with forced circulation, at the same
pressure and the same temperature, the i®action mixture is decompressed
in a second vacuum chamber -14- whose pressure is 50 to 200 mbar,
preferably 80 to 150 mbar, and immediately afterwards heated to a

temperataiioefitosty 3pQG oneeierabhr N0 . 2BapisHkItIpTeTstarably 1.13

210 to 230C, in a suitable device at the same pressure. Here too the
hydroi;?ajrﬁ%ompound that is formed is evaporated with monomers that are 5
still present. After a residence time of 5 to 30 min in a settling tank, optionally
with fdrcednaslekaiong dhiheertins Feadiusieshdotibaiddefieahyéensity, anefinal

reactiof o papidreuR GREFTBHRRREM dike BHHGRev B GRRMBRIpERASFes are 270 to

pressure is 30 to 150 mbar, preferably 50 to 120 mbar, and immediately

afterwas heBfelPBLY #GAgerdttCoPatis WrdgrratByetsihil3180Go heguressure
particudesly ryefaraRly sASdmbl 269G i mpHitakis derice @hiRestastao 180 min,

pressure. Here too the hydroxyaryl compound that is formed is evaporated
with mBIFSHRRPY thar8reLilMBre LBt ﬂ‘@@a"#ﬁ%ﬁ’&&ﬁ@eaﬂ#ﬁ‘?ﬁ {905 Rauired
a settlifog tadknteptieoalppudthidoraad areculagan,1ptéle ssayne 1pressI3&, padicularly
the sameﬁe erlailg% q'1§4reaction mixture is decompressed in a further

vacuum ehamper whose préssure is 5 to 100 mbar, preferably 15 to 100

mbar, 15 particularly preferably 20 to 80 mbar, and immediately afterwards
Keated e dUnsHPPh Rt EP DS5KB 30REOIS BTRY AP IBOIRS 2 J NG AARKEIRNCLOr-

preferably 260 to 280C, in a suitable device at the same pressure. Here too
the hydilexyayboamipoundll tipadéce$erstagas evaporatediatitigymafioneeliedteat and

are stifl l%r(?ésses%td.Tﬂisn FB‘PS%‘P@QSSH%%&}%W bgrlr?el%?uﬁgﬁl? E’gnwlﬁyo?fer to 8btain

example, may vary between a . IT'thé number of stages Is changed,

the terhjgévapurdiean pressensysisoulsubstandiesstethiscdbeyidee tdogivexample in

compagable FERUithN 8 SR BASACHINIREHRR no. 4m. From an economic and

15 ecological perspective, it is self-evident that thenohydroxyaryl compound that is
eliminated should be recovered and isolated in ftherest form. The
monohydroxyaryl compound may be used directly fbe tproduction of a

dihydroxyaryl compound or a diaryl carbonate.

The disc or basket reactors are distinguished byfdlot that they provide a very
20 large, constantly renewing surface at the vacuuth Wigh residence times. The
geometry of the disc or basket reactors is desigrwedrding to the melt viscosities
of the products. Reactors such as those descnib®ii44 47 422 C2 and EP A 1
253 163, or twin-screw reactors such as those itbescin WO A 99/28 370, are

suitable, for example.

25 The oligocarbonates, even those having a very loslecalar weight, and the
finished polycarbonates are generally conveyed bsuma of gear pumps, screws of

various designs or specially designed positivetdegment pumps.



oligomeric carbonate achieved in these stages is between 1.04 and 1.20,
preferably between 1.05 and 1.15, particularly preferably between 1.06 and
1.10. After a residence time of 5 to 20 min in a settling tank, optionally with
forced 25 circulation, at the same pressumsand same temperature as in the
last flash/evaporator stage, the oligocarbonate produced in this way is
supplied to a disc reactor or basket reactor and condensed further at 250 to

310C, preiieladily 2bfd01e W4temasitsranly PoeleraiindSEyIapt8i, Afactors, pipes,

pressures of 1 to 15 mbar, preferably 2 to 10 mbar, for residence times of 30

3
to 90 rBPABABIINSE A BE AN SPHSS SRIY RYIMRS IS SRz 9. 1.4571
viscosity 0f45A42 (etahk&hhneserstopl,. bauisher6 Spattisswayepseferably, ThdHeuss-
to 1.24.The | ' is, reactor is adjusted tq the ired final viscosi
o e A D108 MEEAR T RELER 08 loBhelichas d3E oS or

&re 270.4619 IS0\ prifiersd 2080, tp BABOe paBliaulsshfisteiestishr@B0 (Bh-Heuss-
310C, & %%S%@ﬁ&ﬂztwgra%@;, @ﬁiﬁr@@ys%agoa?em@aa y&*&&éﬁ?&nﬁsratures
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times of 60 to 180 min, p 75 to 150 min. The re viscosities are
adjust®d asrti 18987 Gerpar Blir bRt &l Avsrridiose pReaawIearabaye aroene 290°C.
1.40, preferably 1.18 to 1.36, particularly preferably 1.18 to 1.34. 10 The
functiomakheiwhbaskigt sesniats misiated bagdassbpreddaioneHeastetventional

reactor, A'i?e \éagrc])éjrfﬁlfrone all process stagset%1 are jmm diately drﬁwn

ff .
ag IV era ‘ﬁﬁ auxiliary s nce aﬁm orcingma elglalgﬁ to modify
collected and "processed. 5 processing is generally carried out by

Idistillatiogirirp oyplertits okftain abidjtopu nfiebenitingorececandidgs b st degetins. The
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self-eViSIRaaBER ERBIRRET LAY P VR SOlMY HiRi &0 elfthatsdlby siadilizers),
recovered; Al plle BN feRyrRRIRI eI ddie HYRRERYHRYPRYSRETPRHMbrove

may be used directly for the production of a _ _ _ _
functional properties (e.g. antistatics), to immofireproofing, to influence the

15 appearance (e.g. organic colorants, pigments) adé&pt the polymer properties to
specific stresses (impact modifiers, finely dividadherals, fibrous materials, silica
flour, glass fibres and carbon fibres). They mayalcombined in any way to adjust
and achieve the desired properties. Such exteraelsadditives are described for

example in "Plastics Additives", R. Gachter andwller, Hanser Publishers 1983.

20 These additives and extenders may be added tootlin@r melt individually or in
any mixture or in several different mixtures, diheduring isolation of the polymer

or after melting of the granules in a so-called poonding stage.

The additives and extenders or mixtures thereof Ineagdded to the polymer melt as
a solid, in other words as a powder, or as a Melather means of addition is the
25 use of masterbatches or mixtures of masterbatchdbeoadditives or additive

blends.

These substances are preferably added to the dohigbolycarbonate using
conventional units but, depending on requiremetiiisy may also be added at a

different stage of the polycarbonate productiorcpss.



dihydroxyaryl compound or a diaryl carbonate. The disc or basket reactors
are distinguished by the fact that they provide a very 20 large, constantly
renewing surface at the vacuum with high residence times. The geometry of
the disc or basket reactors is designed aeeording to the melt viscosities of
the products. Reactors such as those described in DE 44 47 422 C2 and EP
A1 253 163, or twin-screw reactors such as those described in WO A 99/28

370, a@@Bt@t&edfme%xarep&s%ﬁblélaef@.liWb@mmvm tdﬂl%ﬁd%aMié\ﬁblﬁook
very low molecular Wel%ht and the flnlshedrg carbonates are era”%/@welfel

convey@4hYHBaMs IFTUSE Sorig, Lite s Bl dﬁ@"%ﬁe'é'i@rr‘%b

designddrpesitivardispiea@ient pumps. -16- Particularly suitable materials for
the production of the equipment, reactors, pipes, pumps and fittings are

stainlesgpigRi$ QiR HEMNS e Pé?fé]'gbl YeB Q%%lﬂgmbH ohéspshke (rgafos

(Stahlschlussel 2001, publisher: tahlsch usse h Heuss-
Stra(3é@H; D- 7(%@@%&%%&?}%&%%%@%&@ rypectyl sudpisRhesghonite,

2.4605oerg 40hBdSHatdschliaget 03 Bublisher paimtaeRitralwy egﬁiplonate
GmbH, Th-Heuss- Stra(l3e 36, D-71672 Marbach). Stainless steels are used

up to PrERR PR ITES A S aR RS BYP g HE IR Qi ea{ Py eSS S-
tempemwsmcmmmmm&dwwswoﬂwmm@amsmtmd STAB
may b ith oth r conventional additives an rs auxiliar
substa%gggga% F;\fn Ohl‘eC? hos e'}i%?s)% r%o%fi?ytﬁ? eglrégkr%pegrtles a er% e g.
laxjdltloingaﬁmeBﬂbﬂauofgoaeqmdmﬁ -R2 #28 iwitbitgamoX HizBedyhtion H0ag)ditives

and extenders serves to increase the service life (e.g. hydrolysis or

degra@mm@aﬁ&w%@aﬂmrag@fﬁscal@um%t@baﬁw(gemﬁmtt@ﬁgské\érate ?cherol

stabilisers), to simpli processm (e.g. mould release agents, flow contro
agent<)'IBIRRRERE ﬁﬁ%ﬁé‘?"ﬁ BABLRACURRETISY @ fifsies ndividually or

firepropfiagnisaurdluence the 15 appearance (e.g. organic colorants,
pigments) or to adapt the polymer properties to

Suitable light stabilisers are preferably benzaties, triazines, benzophenones,
15 cyanoacrylates, cinnamates or oxalanilides. They wsed individually or in a

mixture.

In addition, inhibitors (quenchers) may be addetht polymer melt in pure form,
dissolved in an inert solvent or as a masterbatchgrder to deactivate catalyst
residues. Suitable inhibitors are acid componamth s Lewis or Bronsted acids or
20 esters of strong acids. The pKa value of the imbilshould not exceed 5 and should
preferably be less than 3. The acid component tgreghereof are added to
deactivate the reaction mixture, in other wordsailgeto bring the reaction to a
complete standstill. The acid component is addedoimcentrations of <20 ppm,
preferably < 10 ppm, particularly preferably < 5nppand especially preferably
25 < 2.5 ppm. When the desired molecular weight ishredcthe detectable amount of
P is in the 1 ppm range. The molar amounts of itdritho be used according to the
invention, however, are below the residual molaoants of catalyst that may be

assumed from the P value.



specific stresses (impact modifiers, finely divided minerals, fibrous materials,
silica flour, glass fibres and carbon fibres). They may all be combined in any
way to adjust and achieve the desired properties. Such extenders and
additives are described for example in "Plastics Additives”, R. Gachter and
H. Muller, Hanser Publishers 1983. 20 These additives and extenders may
be added to the polymer melt individually or in any mixture or in several

differeplaingleess dirrabie AYiNELIBPIBRBRDAIE CoPPI¥HIRGr O Lakie b ABiBRE s acid,

the granules in a so-called compounding stage. The additives and extenders
o mixENEDRTERN fra? B aIBBRBARBERy i e RULP HOSH o sthpenzene-

words pisoagrmniteracit asedinglt. dnetiugemaanssphaddithanics theyldoroise efcids,
mastefbaieher oF TS Sl masterhaices ot e addiives ar addiive oy ocig
blends. These substanc syaregprefera%l'y dded 10 thetms eocpofyc’ar%onate '
Gsing leemx@ntienid usatEyint, aleperidingcoadieuieatas athplg naaig alsirise acid,
added gl i AGIRN 0% Of iGN GRIEN AR BEARBRLATRS R -4Eid and al
Suitab@éadeitl‘lg\%egs are (?gsc’ribgg?‘or example&%n Ad8 itive ?or F%gstic% @ and a

Handb@br! JUMDKISHSS RSk ren2oRRsu0099 apidsshbsidddrrpiithalic  acid,

HandbgkHdae Zweilele ANgeld MHAEEr200)- sk erigelaliiness phenyl
are preferably tris(2,4-di-tert-butylphenyl) phOSé)hlte Irgafos 5 168),

tetrakiS{PAHRBAE PR GHICLII8. RS REPYIER A RUpLp RBtesters, semi-
tnisoctydpnesphateriggéadesrs 4B thelhtere Meivich@ydisiompasny. toluenesulfonic

(Doveri<-SoBhs B ety AR RGO et
diphosqimtet A DI 3Tl BrdPE Px36) esttniplzeyipipoogpisiaistef haydamhesecomponents
individyally or. i ixt : Q B900O S-92 '
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pentacdjiianmi@eris anat & Pglyisehsinol diphosphate oliggm

15 Preferred examples are ortho-phosphoric acid, gtwsps acid, pyrophosphoric
acid, hypophosphoric acid, polyphosphoric acidsizeeephosphonic acid, sodium
dihydrogen phosphate, boric acid, arylboronic acleenzoic acid, salicylic acid,
benzenesulfonic acid, toluenesulfonic acid, dodsmytenesulfonic acid and all
other phenyl-substituted benzenesulfonic acidsd adilorides such as phenyl

20 chloroformate, stearoyl chloride, acetoxy-BP-A, @y chloride and esters, semi-
esters and bridged esters of the aforementionets atich as e.g. toluenesulfonic
acid ester, phosphoric acid ester, phosphorous estiek, phosphonic acid ester,
boric acid ester, arylboronic acid ester and otlmenponents generating acid under

the influence of water, such as triisooctyl phosphdltranox® 640 and BDP.

25 Preferred suitable inhibitors are bridged ester®rginic sulfur-containing acids,

selected from at least one compound

a) of the formula (5)



monostearate, stearyl stearate or propanediol stearate. They are used
individually or in a mixture. Suitable light stabilisers are preferably
benzotriazoles, triazines, benzophenones, 15 cyanoacrylates, cinnamates or
oxalanilides. They are used individually oriii-a mixture. In addition, inhibitors
(quenchers) may be added to the polymer melt in pure form, dissolved in an
inert solvent or as a masterbatch, in order to deactivate catalyst residues.
Suitable inhibitors are acid gompenents such as Lewis or Bronstlgd acids or
20 esters of strong gkids. ThagKa yalye o%inhﬁ;itor not exceed 5
and should preferablyYe3egs ﬂ'@ﬁ%%ﬁ ctd' Bor p@;ters thereof
are added to deactivay reaction mjxtuxe, in oter w ideally to b(5)g
the reaction to a complete/Standstill. ®he aBid component is added in
concentrations of < 20 ppm, preferably < 10 ppm, particularly preferably <5
ppm and especially preferably 25 < 2.5 ppm. When the desired molecular
Weight'ri]sVYEEgEhed, the detectable amount of P is in the 1 ppm range. The
molar amounts of inhibitor to be used according to the invention, however,

are below the residgal mdmmmoﬂgaﬁ%M@m teCasaitthedritaiably
the P value. -18- Exarppleg g Sujalig,agld CormReARDIS @ ibstituted 1-Cs  alkyl,

ortho-phosphoric acid, phosphorous acid,” pyrophosphoric acid, _
Rypophosphoric acREASSIFPBEHREHY A ibdnydisecipdop mamIagyPstituted by
sodium dihydrogenrpingsa aier 98l idhogeAsrarihacids, hydrochloric

acid (hydrogen chloride), sulfuric acid, ascorbic acid, oxalic acid, 5 benzoic

acid, salicylic acid, form)i [ I id, adipi id, ¢itri id,
benzenesulfonic ac%,%&ﬁ&ﬁ%ﬂ%%ﬂg,%o@e%%@@rq%r%sul or“ darl((): g,ﬁgl‘?&?
all other phenyl-suddtitute@fenzerliedatdrosyhcidiefstablcidGerephkivhali€s-Cos

acid, isophthalic acigl Risaris,acishardigtes Bthapgige, asid RlmisE supbcially

as phenyl
10 hydrogen, @ alkylcarboxyl or Gs alkylcarboxyl or
denote the group
i
QS—O-(CHZ)H-
R: Il
O
wherein
R has the meaning mentioned above,
15 n denotes an integer from 0 to 8, preferably 0,tespecially 0,

1or?2.

Particularly preferred examples are ortho-phospghagid, pyrophosphoric acid,
polyphosphoric acids, benzenephosphonic acid, herszid, benzenesulfonic acid,
toluenesulfonic acid, dodecylbenzenesulfonic acid all other phenyl-substituted
20 benzenesulfonic acids and esters, semi-esters aibet esters of the

aforementioned acids such as e.g. toluenesulfarnit ester, phosphoric acid ester,



chloroformate, stearoyl chloride, acetoxy-BP-A, benzoyl chloride and esters,
semi 10 esters and bridged esters of the aforementioned acids, such as e.g.
toluenesulfonic acid ester, phosphoric acid ester, phosphorous acid ester,
phosphoric acid ester, dimethyl sulfate, baeie acid ester, arylboronic acid
ester and other components generating acid under the influence of water,
such as triisooctyl phosphate, Ultranox(r) 640 and BDP (bisphenol

diphosphedpHalignsgtid £atEr, %ﬂHﬁﬂw@Kmlé%ﬂ& Rih ePNOSRERE Gakktating acid
phosphorous acid, p roghosphorlc acid, eypop osphoric acid,

polyph¥iFaHE SHEN e AL WAL SYAR &R L IRAACRTRDAe i aRsyEH 640 and BDP.

phosphate, boric acid, arylboronic acids, benzoic acid, salicylic acid, _ _
benzekspakisi acaictsidensamptetc d@dodb@@&yﬂb@m@ﬁemronma@m%oﬁﬂd

all othex, phsadfHRRILRA ?&Uéﬁ@@éﬁéf%'%éﬂd%o%%%ﬁ%g W%%ﬁ and all

phenyl 20 chloroformate, stearoyl chloride, acet oxy-BP-A, benzoyl chloride

Snd estEher SHRIYEaHORS kierbRRRRRNeSWIRNYE BRilafBTERSe SAOHRP RERIAN idged
as e. 9emuenéﬁlﬂﬁ@%mm%dofa@ﬁm%m%eat@rsﬂmﬁpmraeia agitbr and

ester, horic aC|d ester, boric acid ester, arylboronic acid ester and
other (‘Bﬁh‘ﬂ iragd flng acid under the influence of water, such as
triisooctyl phosphate, Ultranox(r) 640 and BDP. 25 Preferred suitable
inhibitdrspaeatydyele setastoe detewingsunnipHes fsinifey (BLids, selected from
at least one compound a) of the formula (5) -19- o‘x/o o0 R RS.Onno,ll~

1aRzR 30 (5) inwhich |

S
o I
@ 0
(6)

10 The acid components may be added in solid, liquigaseous form. In a preferred
method, the acid component is added continuousty lmmmogeneously to the
product stream to be freed from monomers in thelyction process directly after
the desired final molecular weight is achieved,omder to begin evaporating the
residual monomers immediately thereafter. In aiqagrly preferred method, the

15 addition of additives to improve individual produptoperties takes place after
addition of the acid and residual monomer reducéind is not combined with the
residual monomer reduction step, because addigiresften used that are volatile in
the vacuum that is essential for reduction of #sdual monomers and they are then

difficult to establish in the necessary concentragiin the polymer.

20 The acid components are preferably added in lifoich. Since the amounts to be

metered are very small, solutions of the acid camepts are preferably used.



R1 independently denotes hydrogen or C1-C20 alkyl, preferably CI-Cs alkyl,
particularly preferably unsubstituted CI-C6 alkyl, 5 especially preferably
CI-C4 alkyl, wherein alkyl may be substituted by halogen, especially
hydrogen or methyl, R2 and R3 independently of one another denote
hydrogen, or C1-C6 alkyl, C4-C30 alkylcarboxyl, preferably CI-C4 alkyl,
C6-C25 alkylcarboxyl, particularly preferably C8-C20 alkylcarboxyl,

especiglijtabe Riesena e kMK iarBe nbon dehtatlt ¢aEbPdRs darotdemically
the group O 11 R S-O-(CH Zgn 11 O wherein R1 has the meaning

mentidREH ABAGYaREAGASEY an integer from O to 8, preferably O to 6,
especially 0, 1 or 2. Particularly preferred examples are ortho-phosphoric

acid, prrephdeprariidalle solyphisspreorit acidsibarenpfosohogicatit under
benzoiGacids PRIAZERESY NG QG@CFCFP&@%W%Q@%M c,o%ticularly preferably

dodecylbenzenesulfonic acid and all other phenyl-substitute

BenzeREsAfRR Qi ePeimies -siglidae yainn Mriddisativseld g eneompounds
aforemgationRedrapidasebRER/E- prdeesssstpiprgikasiabRNospERiAg on the

acid ester, -20- phosphorous acid ester, phosphoric acid ester and other

compdBHfs YRR U BB AIRg S IR e RipdhaRY TesidhakamaBisylo ot
phosphedect/tranmelily640 and BDP.

Solvents in addition to water are alkanes, cyclaa#ls and aromatics, which may
10 also be substituted. The substituents may be digheycloaliphatic or aromatic
radicals in various combinations and halogens byd@roxyl group. Heteroatoms,
such as e.g. oxygen, may also be binding links &éetwaliphatic, cycloaliphatic or
aromatic radicals, wherein the radicals may bestirae or different. Other solvents

may also be ketones and esters of organic acids;yatic carbonates.

15 Examples in addition to water are n-pentane, n4hexa-heptane and isomers
thereof, cyclohexane, toluene and xylene, methylehride, ethyl chloride,
ethylene chloride, chlorobenzene, methanol, ethgropanol, butanol and isomers
thereof, phenol, o-, m- and p-cresol, diethyl etlttmethyl ketone, polyethylene
glycols, polypropylene glycols, ethyl acetate, &hg carbonate and propylene

20 carbonate.

Water, phenol, propylene carbonate, ethylene cateoand toluene are preferably

suitable for the polycarbonate process.
Water, phenol and propylene carbonate are partlgyleeferably suitable.

Static mixers or other mixers leading to a homogesencorporation, such as e.g.

25 extruders, are suitable for the effective incorgioraof the inhibitor.



Especially preferred examples are ortho-phosphoric acid, pyrophosphoric
acid, benzenesulfonic acid, toluenesulfonic acid, dodecylbenzenesulfonic
acid and all 5 other phenyl-substituted benzenesulfonic acids and esters,
semi-esters and bridged esters of the afoer@mentioned acids, such as e.qg.
toluenesulfonic acid ester and phosphoric acid ester. Especially preferred is
the following inhibitor of formula (6): 00 1111 000" S'0/(6) no 10 The acid

componenis-aaaite prdd inassdigr digit ik AixeragafuaiRINnG: 2eBfRIGEB those for
method, the acid component is added continuously and homogeneously to _
the. prdh SBSANR B Ree b G BFReh ST (R ORI GCTORPShkgccording

directlycatfiteriribendesired final molecular weight is achieved, in order to begin
evaporating the residual monomers immediately thereafter. In a particularly

prefergb matpal s A Ian SARUSNES RIS SREIRHERRIBHGS sucr

properties takes place after addition of the acid and residual monomer

feducth AMPRYHIhebMBIaedWAter thettiessi HaasiepRifersedusiiciidepeets or in

becausg additives rnarofisetiseddhasrasevepiad adis thecrpay Wiatidat ISgreenhouses
essential for reduction of the residual monomers and they are then difficult to

establi@AdH'GW ML SYSIEIRF BAEE ItRIoRQUNRAR BHRARERS2(0PHE At an open or
compagiests aoptieidyapiyadtedurfdia)ithietns Sitsevbesaan ME 0 be 37 167),

por [T R T T T
IProcessarskictr@nsiecly, rerslaoent vapontatogsickiyoatent of barium sulfate and or
titanium dioxide and or zirconium oxide or orgapmymeric acrylate rubbers (EP-
A 0 634 445, EP-A 0 269 324) for the productiortrahsparent and light-scattering
mouldings, precision injection mouldings, such aklérs, e.g. lens holders; in this
case polycarbonates are optionally used with diasss and an optional additional
15 content of 1-10 wt.% molybdenum disulfide (based tbe overall moulding
composition), optical parts, especially lensesgbotographic and movie cameras
(DE-A 27 01 173), light transmission carriers, iargcular light conductor cables
(EP-A 0 089 801) and lighting strips, electricasutation materials for electrical
conductors and for plug housings and plug conngctiond also capacitors, mobile
20 telephone housings, network interface devices, ihgasfor hard disks and data
storage systems, carrier materials for organic quustductors, lamps, headlamps,
light diffuser plates or internal lenses, medicpplecations such as oxygenators,
dialysers, foodstuffs applications, such as bqttleischenware and chocolate
moulds, applications in the automotive sector, sashglazing or in the form of
25 blends with ABS as bumpers, sports equipment suclslaom poles, ski boot
buckles, domestic items, such as kitchen sinkshvieasins, mail boxes, housings,
such as electrical distribution cabinets, housifaggselectrical appliances such as
toothbrushes, hairdryers, coffee machines, mactonés, such as drills, milling
machines, planing machines and saws, washing necportholes, protective

30 goggles, sunglasses, corrective spectacles andslehsreof, lamp covers, packing



Examples of suitable solvents are all organic solvents with a boiling point
under normal pressure of 30 to 300C, preferably 30 to 250C and particularly
preferably 5 30 to 200C and also water - including water of crystallisation.
Those compounds that occur in the respeegive processes are preferably
selected. Depending on the range of requirements for the product to be
produced, any residual amounts do not reduce the quality. Solvents in

addition i Waipy BoRealkampscayilpalkares pndaipanaiic stndriaRgieatiodd such as
also be substituted. The substituents may be aliphatic, cycloaliphatic or

aromalf€4 455 4ah AR s AURHiAa86Hs and halogens or a hydroxy! group.
Heteroatoms, such as e.g. oxygen, may also be binding links between
aliphatic, cycloaliphatic or aromatic radicals, wherein the radicals may be the
same or different. Other solvents may also be ketones and esters of organic
acids, and cyclic carbonates. 15 Examples in addition to water are n-pentane,
n-hexane, n-heptane and isomers thereof, cyclohexane, toluene and xylene,
methylene chloride, ethyl chloride, ethylene chloride, chlorobenzene,
methanol, ethanol, propanol, butanol and isomers thereof, phenol, o-, m- and
p-cresol, diethyl ether, dimethyl ketone, polyethylene glycols, polypropylene
glycols, ethyl acetate, ethylene carbonate and propylene 20 carbonate.
Water, phenol, propylene carbonate, ethylene carbonate and toluene are
preferably suitable for the polycarbonate process. Water, phenol and
propylene carbonate are particularly preferably suitable. Static mixers or
other mixers leading to a homogeneous incorporation, such as e.g. 25
extruders, are suitable for the effective incorporation of the inhibitor. -22- The
present application also provides extrudates and mouldings, especially those
for use in the transparent sector, which are obtainable from the compositions
according



to the invention. Areas of application may be: safety glass, helmet visors,
films, blow mouldings such 5 as, among other things, water bottles,
translucent sheets, such as solid sheets or in particular cellular sheets, e.g.
for covering buildings such as stations, gregnhouses and lighting systems,
traffic light housings or road signs, foams with an open or closed, optionally
printable surface, threads and wires (see also DE-A 11 37 167), lighting
technofggihpprglications, optionally using glass fibres for applications in the 10
translucent sector, translucent formulations with a content of barium sulfate

and or—titanjum.djioxi [ iu id ic.pol ic ac

ubberD (e CAY b S b SR R o RAR o
and ligtenasatteating ahd e iRigRh eredisien istabéepamettings, such as

holders, e.g. lens holders; in this case polycarbonates are optionally used

with glass iareeranst pRatiereHaddiiontdihbdontainakindMt WSO this purpose, a
molybdenum disulfide (based on the overall moulding .composition), optic
A e R e e S ST
173), |ldjbhlveorantissien agairests, paneartichiardigeticored umtelr eltiheso(ERlificBence
089 80&QtMA§$gp%5%%%electrical insulation materials for electrical

or plug

conductors an ousings and plug connectors, and also capacitors,
mobile 20 telephone housin[%?é]network interface devices, housin%s for hard

disks aHtf diy REBRYIRIE RSk S OBARGE MEHEIT IS RIPURJarAEous temperatures in a
phOJPfélﬁﬁﬂllqbfﬁﬂfﬁetﬁﬁmérhhﬁadmé@hﬂﬂi_@ﬂlﬁqlmkﬂ;@ﬁd@lwfafmﬁiﬁk@ﬂa_ﬁﬁales are
medical applications such as oxygenators, dialysers, foodstuffs applications,
Qich a%rﬁﬂﬁléss/ Fﬂ&%%‘(ﬁé[?@%%%ﬁ c IE%t otvlﬂﬁ%‘?sapplications in the
automotive sector, such as glazing or in the form of 25 blends with ABS as
bumpetbespratiie fupiatentesiiings dfartieppiesd Madabo tast Gwsesdorassaance
items, sHAIHAS Kehgpsiks, wash basins, mail boxes, housings, such as

electrical distribution cabinets, housings for electrical appliances such as

ooy Y oS5 IR eyiagyine ools:suh as il

The sample is dissolved with methylene chloride aBgling acetone, the majority of
15 the polymer is precipitated. The undissolved posiare filtered off and the filtrate
is concentrated to dryness. The dry residue i®hlied with THF and the oligomers

are determined by means of HPLC with UV detection.

Deter mination of defective structures(l1 to V):

The sample is saponified with sodium methylate unmdéux. The saponification

20 solution is acidified and concentrated to drynd$se dry residue is dissolved with
acetonitrile and the phenolic compounds (lla to ¥eg determined by means of
HPLC with UV detection.

The polycarbonate PC1 was prepared as followsmelaprocess.

From a recipient vessel, 8,600 kg/h melt mixturasisting of 4,425 kg diphenyl
carbonate/h (20.658 mol/h) and 4,175 kg bispheribl (48,287 mol/h) are pumped



machines, planing machines and saws, washing machine portholes,
protective 30 goggles, sunglasses, corrective spectacles and lenses thereof,
lamp covers, packing -23- films, chip boxes, chip carriers, boxes for Si wafers
and other applications such as feed doorg3or stalls or animal cages. -24-
Examples The relative solution viscosity rl,ei was determined in
dichloromethane at a concentration of 5 g/1 at 25C with an Ubelohde

viscompgigiighhe eeateakanhrnaligtOiavasmiRsaing ot Reaswsrsetiduct of

For this &urpose a 5 differential measurement was made of a solution of 2

polymdF AR APBRSRORHHER IR gL HAYp e e ABRAIREGSRAETLHG enctaterh
extinctiorvadfereinte. edetoomemiat %bHa&soivéd Tikglove helltg\Heuteaf th@90°C and

polymer melts js determined at yarious, t eratures | capillary rheometer .
i 2coie o TTAHIEE TR L Sy EABeld d el et fiaeeE e is
previobdlyninigdsovernight at 130C for this purpose. The specific surface

resistance is determined on standard test pieces in accordance with DIN IEC

60093 Theteeniralirn phatisaness dinel dxehakPASIlbBEe SRR ISWhich is under
dissolved with methylene chloride. By addin‘% acetone, the m%L of 15 the

] jorit _
polym&r REG5 2R P4 200 FIRALNHSSBIFEJIDEIY U LIRS 3 Bif-a7RptRdn a falling
filtrate filncenaetviaaiedvtatinisesiso Tineddrya gsieksiie @6 Iilvad avith cotéc@adin a
the oligomers , are detefmined by.means .of HP. ith UV detection. .

Dot TN et e Lo TEDh 167 o0 B (mE i Hirmpeg oo the

Sodiunnenethytstestagesr cefisixudiag gapomifieatom30Bbitionsisratidif#d®/ 4"

and CO&QSQQ’ %‘r%dfﬁodfm?f%om%aﬂ{yzrfé’qufﬁO}'%%E‘éd"/‘“ﬂo / 10 minutes. The
resulting oligomer has a relative viscosity of 1.88 the vapours are passed via
pressure regulators into a column which is underuuen and are discharged as

condensates.

15 The oligomer is then condensed in an attached rdesctor at 280°C and 3.0 mbar
for a residence time of 45 minutes to form a higietecular-weight product. The

relative viscosity is 1.195. The vapours are cosddn

From the melt stream, which is passed into andiheket reactor, a partial stream of
150 kg melt/h is branched off using a gear pum@ @5f a 5% solution of the
20 qguencher of formula 6 in phenol/h are added, theast is passed through a static
mixer with a length-to-diameter ratio of 20 and festk into the main melt stream.
Immediately after bringing the streams togethere thdded quencher is

homogeneously distributed in the overall melt stresing another static mixer.

The melt treated in this way is further subjectedhie process conditions in another
25 disc reactor at 290°C, 0.7 mbar and for an averagglence time of 120 minutes,

discharged and granulated.
The vapours are condensed in the vacuum apparaduhereafter.

The polycarbonates PC2 and PC3 are prepared sathe way as PC1.



acetonitrile and the phenolic compounds (lla to Va) are determined by means
of HPLC with UV detection. The polycarbonate PC1 was prepared as follows
in a melt process. From a recipient vessel, 8,600 kg/h melt mixture consisting
of 4,425 kg diphenyl carbonate/h (20.6582&el/h) and 4,175 kg bisphenol A/h
(18,287 mol/h) are pumped -25- through a heat exchanger with the addition
of 0.52 kg of the phenol adduct of tetraphenylphosphonium phenolate with

65.5%petnaphendiivsebesidm Rrnedaiele (Exa8Hesl/hn hetheOPbRrapdnates
%) dissalved in 4.5 %g phenol/h, heated to 190C and passed throuPh a delay
1

colum{PRPIeRAr ArndP1 Bi5cdiphiengletiye iSRRI '?MH@%%‘@O%M&&%@G”S“O“
The mpibistizen passed through an expansion valve into a separator, which
is under a pressure of 200 mbar. The melt flowing out is heated to 190C

again ip, 219, HRg SBIROTIRAED 1550 HBNERAR SSYEBHAR0 SRhied in

and collected in a recipient vessel. After a residence time of 20 minutes the

Melt is3SGATPRRCR 1K thENEOAREXEIRIOSHTRRIES abh SeRISHERCHAING Sapnrrpaytions of
The conditans rifeuted/ ahdlicdcisiagesonepddO / 74 /1 40 mbar; 220 / 225 /
273C and 20/ 10/ 10 minutes. The resulting oligomer has a relative
viscosity of 1.08. All the vapours are passed via pressure regulators into a
column which is under vacuum and are discharged as condensates. 15 The
oligomer is then condensed in an attached disc reactor at 280C and 3.0 mbar
for a residence time of 45 minutes to form a higher-molecular-weight product.
The relative viscosity is 1.195. The vapours are condensed. From the melt
stream, which is passed into another basket reactor, a partial stream of 150
kg melt/h is branched off using a gear pump, 150 g of a 5% solution of the

20 quencher of formula 6 in phenol/h are added, the stream is passed
through a static



mixer with a length-to-diameter ratio of 20 and fed back into the main melt
stream. Immediately after bringing the streams together, the added quencher
is homogeneously distributed in the overall melt stream using another static

mixer. The melt treated in this way is further subjected to the process
conditions in another 25 disc reactor at 290C, 0.7 mbar and for an average

residence time of 120 minutes, discharged and granulated. The vapours are
condensgfkifn: the vacuum apparatus and thereafter. The polycarbonates
PC2 and PC3 are prepared in the same way as PC |. -26- PC4 and PC5

rh

A

represent-comparatve-exampres; i-which-the poly"au bonates Spnen 5
as the|diphenol) were prepared|pythe interdacial p ndensation process.
In the following table 1, the data for the polycarbonate composRsIRah¥&p&REHParison
in 5 accordance with the above experiments are regproduced including the
proportians of defective structudesoand cyclés establisteid: 27 1.T%ble 1 1.293
PC4 BC5 PC1 PC2 PC3 ¢omparison camparison flrei 1.195 1.263 1.285%
1.195 (1 293mbo* g/m01 7938 17948 1179204941 10862oMwW §/mei 16614 10865
24500 26820 16940 28553 earrangement structure (lla) pm 186 430 304 <5
<5 eaEAngRIPENt STUCIUre™ 16514 | 24500 26820 16940 28553
Rearrangement structy
(lla) ppm | 186 430 304 <5 <5
Rearrangement structy
(Ina) ppm |<5 20 13 <5 <5
Rearrangement structy
(IVa) ppm |<5 9 <5 <5 <5
Rearrangement structy
(Va) ppm | 19 52 43 <5 <5
0
Cycles tot. (I) % | 0.444 0.540 0.523 1.124 1.304
n=2 % 0.002 0.002 0.002 0.000 0.001
n=3 % 0.204 0.224 0.224 0.237 0.227
n=4 % 0.133 0.158 0.154 0.342 0.381
n=5 % 0.077 0.098 0.090 0.297 0.361
n==6 % 0.028 0.059 0.053 0.248 0.335

* determined by GPC, polycarbonate calibration




(lila) pm <5 20 13 <5 <5 earrangement structure (IVa) pm <5 9 <5 <5 <5
earrangement structure (Va) pm 19 52 43 <5 <5 11 Cycles tot. (I) % 0.444
0.540 0.523 1.124 1.304 n=2 % 0.002 0.002 0.002 0.000 0.001 =3 % 0.204
0.224 0.224 0.237 0.227 n=4 % 0.133 0.1538-0.154 0.342 0.381 =5 % 0.077
0.098 0.090 0.297 0.361 =6 % 0.028 0.059 0.053 0.248 0.335 * determined
by GPC, polycarbonate calibration -28- The results show that the total cycle

content jiz thes DRy SRR IR aRMRaitictte acHRERNG IRdhRAnysiiencBfdositions
PC2 and PC3 is sklfélifi_cantl / reduced in comﬁariso_n_ with PC4 and PCS, and.

rearraRGEMERORIRE FREBERN P Rdrh &R pies ISRl BEYSeR igHHARRrison
A as dipite Pa) auha PeHame wan agytmapteparatiossefdeCl to PC3 and PC4
and PCS, other polycarbonates with different viscosities are prepared. The

resultsrgePmpliapiin: e dalaing [BRBrRnllicRaLagReEN from table 2 that

the cycle-containing and rearrangement structure- containing PC6, PC8,

PC10 and PC12 each have lower melt viscosities with 10 comparable

Sotuticl VIZEoSHTES, Boun S (hEn REAIRBsc] o Bl HTh PRt B other
thus inpoiyeat praesssiitly piftere rtiesscolitein jecti prepetid rgquiccass, dbiapiled in
the cotwé)%'ﬁgw%gliggfécﬁs without these structures. This is surprising, since

It can be seen from table 2 that the cycle-contgirand rearrangement structure-
containing PC6, PC8, PC10 and PC12 each have |lomedt viscosities with
10 comparable solution viscosities, even at high shats, i.e. better flow behaviour
and thus improved processing properties in thecilge moulding process, than the
comparative products without these structures. TI8s surprising, since
rearrangement structures with higher functionatibymally lead to branching and

thus to higher melt viscosities.

15 Furthermore, it is apparent that the polycarbonatapositions PC6, PC8, PC10 and
PC12 according to the invention display signifitgmigher surface resistances and

thus have better insulating properties.

Table 2 isasfollows:



rearrangement structures with higher functionality normally lead to branching
and thus to higher melt viscosities. 15 Furthermore, it is apparent that the
polycarbonate compositions PC6, PC8, PC10 and PC12 according to the
invention display significantly higher surfaee resistances and thus have

better insulating properties. Table 2 is as follows: -29- PC 7 PC9PC PC 11
PC PC 13 PC 6 comp. PC 8 comp.,10 comp. J2Lomp. Cygles tot. % 0.61Q,
1.140 (0.570 1.180/0.620 A/ hd0|1rd40 | bsrad Y 01002 Go6P1 [0.002 0 LA
0.002 (.001 0.00310.001 n=319% 0.240 0.230 0.230 0.250 0.24010.28010.250
0.290 =deda) 170%).340-€10 60LA4260R1070 DIEB() 06280 (.4730 | #:=68004 1.440
0.100 (U320 .0.10002210 9992 () Q- FA0IP-PAD |09400 | =824 (9.0084 02?8 N .OTFD
0.270 (U800 0.270 0095 02320 RE@rrahef mesio qtiure8-2i m @25 3683
<5 298 €5 375 <5 1% m P3LH 5345 35166 50.368 |19.174 m «BXF P280H 10435
15 <5 (lvzbm 14 <% 2565 <G1093 €80070 IR0 gt 30| (10257 |1 &R 1. 28201| 2850
1.295 1283 1.3171 1223 ORIt vistr0280.470 5(3-PiAs| 7YWQ07 A0 383 09893334320
1542 Rearrange-
ment
structures
la ppm 91 <5 363 <5 298 <5 375 <5
lla ppm 13 <5 56 <5 35 <5 50 <5
llla ppm <5 <5 17 <5 12 <5 15 <5
lva ppm 14 <5 255 <5 103 <5 170 <5
etarel 1.257 1.255 1.282 1.285 | 1.295 1.293 1.317 1.323
Melt visc.
280C
50 Pas 744 742 883 925 1334 1542
100 Pas 413 468 718 737 837 898 1247 1456
200 Pas 402 467 670 711 766 839 1085 1310
500 Pas 356 417 554 593 617 676 813 951
1000 Pas 300 338 425 450 462 499 577 645
1500 Pas 256 283 345 362 370 396 490 500
5000 Pas 129 137 158 164 168 175 250 219
Melt visc.
300C
50 Pas 412 653 752
100 Pas 359 401 436 470 617 731
200 Pas 204 244 348 397 427 459 566 672
500 Pas 198 232 309 356 370 403 467 531
1000 Pas 178 205 263 300 305 330 371 448
1500 Pas 163 183 227 258 259 277 312 365
5000 Pas 97 104 121 131 131 136 165 167
Melt visc.
320C
50 Pas
100 Pas 223 304 415
200 Pas 128 132 190 221 238 262 295 395
500 Pas 126 130 178 213 223 246 263 357
1000 Pas 119 123 163 191 193 216 216 301
1500 Pas 112 115 148 173 167 192 194 266
5000 Pas 70 76 91 102 100 108 112 137
Sur_face o 2.30E | 2.20E+ | 1.90E | 1.60E | 2.30E | 2.10E+ | 2.10E | 1.70E+
resistance +17 17 +17 +17 +17 17 +17 17




100 Pas 413 468 718 737 837 898 1247 1456 200 Pas 402 467 670 711 766
839 1085 1310 500 Pas 356 417 554 593 617 676 813 951 1000 Pas 300
338 425 450 462 499 577 645 1500 Pas 256 283 345 362 370 396 490 500
5000 Pas 129 137 158 164 168 175 250-209 Melt visc. 300°C 50 Pas - - -
412 - - 653 752 100 Pas 359 401 436 470 617 731 200 Pas 204 244 348
397 427 459 566 672 500 Pas 198 232 309 356 370 403 467 531 1000 Pas
178 209 26w 300 305 330 371 448 1500 Pas 163 183 227 258 259 277 312
365 5000 Pas 97 104 121 131 131 136 165 167 Melt visc. 320°C 50 Pas

s00 pas 126 THERDLE 390 e ShTSE e s et aRE N v
216 216 301 1500 Pas 112 115 148 173 167 192 194 266 5000 Pas 70 76

91 102 100 108 112 137 Sgrf 2.30F 2.20E+ 1.90E 1.60(3E 2.30E 2.10E+
2.10E 1.70E+ resistance +17 17 +17 #17 +17 17 +17 17
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in which

the phenyl rings, independently of one another, nisy mono- or

5 disubstituted with substituents selected from-@g alkyl and halogen, and

X denotes a single bond; @ G alkylene, G to G alkylidene or G to
Cs cycloalkylidene, which may be substituted witht€ G alkyl,

wherein the quantity of the structural units (8)(%) amounts to a total of 50

to 1210 ppm relative to the base polycarbonate,
10 containing 0.1 to 1.2 wt.%, based on the overathposition,

cyclic oligomers of the general formula (1)

O,
A\l
O@
(0]

wherein



-30- Claims 1. Polycarbonate with one or more structures of the general
formulae (I to (V) Cx00:0p 00x "0iio0-(llp 000 xI(IV) 00 Oax
21 00 0 ooo0 (V)axo~'ax C inwhich the phenyl rings, independently of
one another, may be mono- or 5 disubstitsted with substituents selected
from CI - Cs alkyl and halogen, and X denotes a single bond, Ci to C6
alkylene, C2 to C5 alkylidene or C5 to C6 cycloalkylidene, which may be

substitytechwitidgbtare® alkyle wherein the quantity of the structural units (I1)
to (V) amounts to a total of 50 to 1210 ppm relative to the base

pochagaonatger;{é)[ecsogt&jgﬂ”lbgo(f)ti]1 équ”%u\{\ét.(%)a)based on the overall

composition,

1

R R
; *
R R (1a)
in which
5 R and R independently of one another denote kg alkyl, preferably H

or C; — G, alkyl, particularly preferably hydrogen or methghd

X has the meaning given above.
2.  Polycarbonate according to claim 1, whereinch@ntity of the structural units
(I to (V) amounts to a total of 70 to 750 ppm.
10 3.  Polycarbonate according to claim 1, whereingihs@ntity of the structural units

(1) to (V) amounts to a total of 100 to 600 ppm.

4. Polycarbonate according to claim 1, containing @ 0.8 wt.% cyclic

oligomers of formula (1).

5. Polycarbonate according to claim 1 wherein imfigdae (I) to (V) the phenyl

15 rings are unsubstituted.

6. Polycarbonate according to claim 1, wherein Xommulae (ll) to (V) denotes

isopropylidene or a single bond.

7. Use of the polycarbonates according to claimot the production of

compounds and blends.

20 8. Use of the polycarbonates according to claimol the production of

mouldings and extrudates.



cyclic oligomers of the general formula (I) 0 0 (O wherein -31- n is an integer
from 2 to 6 and Z denotes a group of the formula (la) R- R X R2 R2 (la) in
which 5 Rl and R2 independently of one another denote H, CI-Cs alkyl,
preferably H or ClI - C4 alkyl, particularly-@zferably hydrogen or methyl, and
X has the meaning given above. 2. Polycarbonate according to claim 1,
wherein the quantity of the structural units (Il) to (V) amounts to a total of 70
to 750 @pm MELRiREYERIRSARIgAES Qist BB ElRETh loKeaERHY thecaHARG DO Alaim
the structural units (ll) to (V) amounts to a total of 100 to 600 ppm. 4.
Polycarbonate according to claim 1, containing 0.2 to 0.8 wt.% cyclic
oligomers of formula (1). 5. Polycarbonate according to claim 1 wherein in
formulae (I) to (V) the phenyl 15 rings are unsubstituted. 6. Polycarbonate
according to claim 1, wherein X in formulae (ll) to (V) denotes isopropylidene
or a single bond. 7. Use of the polycarbonates according to claim 1 for the
production of



compounds and blends. 20 8. Use of the polycarbonates according to claim 1
for the production of mouldings and extrudates. -32- 9. Mouldings and
extrudates obtainable from polycarbonates according to claim 1. -33-
Translator's Notes Page and line numbers3gefer to the German source text.
Minor typographical errors have been corrected without comment. Page 10,
lines 20 - 26: there appears to be something missing from this paragraph.
The tranglatipioiefietedhe German as closely as possible. Page 14, line 21:
'Propoandiolstearat’ should read 'Propandiolstearat'.

Page and line numbers refer to the German souxteMeénor typographical errors

have been corrected without comment.

Page 10, lines 20 - 26: there appears to be samgethissing from this paragraph.

The translation reflects the German as closelyoasiple.

Page 14, line 21: 'Propoandiolstearat’ should ‘feagpandiolstearat’.



