-1- Alkylphenol for adjusting the molecular weight and polycarbonate
compositions with improved properties The invention relates to the use of
alkylphenols for adjusting the molecular W?Ight of 5 polycarbonates and
compositions of these polycarbonates with additives chosen from the group
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for the production of mouldings and mouldings obtainable therefrom.
Pol%&%@é@g&%g to the group of industrial thermoplastics. They have
diverse uses in the 10 electrical and electronics sector, as a housing material
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and lamp coverings for long field lamps. Good thermal and mechanical _
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influence on the viscosity (solution and melt viscosity) and therefore on the
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high molecular weight products flow more poorly and can therefore b
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o@listortion 30 temperature at a relatively low molecular weight. It is
furthermore known that low molecular weight compounds and oligomers
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they increase with increasing molecular weight apgroach a limit value. In this context,

however, not only the molecular weight per se, th& molecular inhomogeneity factor U =
(Mw/Mn) - 1 is of importance. High inhomogeneityctars should have a negative effect on the
25 thermal and mechanical properties of polycarbondtbe molecular weight in turn has a direct
influence on the viscosity (solution and melt visity) and therefore on the flowability of a
polymer melt at a given processing temperature. él@rn high molecular weight products flow
more poorly and can therefore be processed only significantly shorter cycle times. This route
is therefore not feasible for also fulfilling theeessary mechanical properties and heat distortion
30 temperature at a relatively low molecular weiglitisl furthermore known that low molecular
weight compounds and oligomers have a negativetedfe the thermal and mechanical properties

of polymers.

Alkylphenols, in particular p-tert-butylphenol (kad BUP for simplification in the following), as
35 chain terminators for the preparation of polycadienare known (EP-A 1,249,463 and



of polymers. Alkylphenols, in particular p-tert-butylphenol (called BLIP for
simplification in the following), as 35 chain terminators for the preparation of
polycarbonate are known (EP-A 1,249,463 and -2- WO 2004/063249).
However, the publications cited do not describe the use of alkylphenols for

the W@ﬂ%%@@ﬂbp%ﬁ%%‘?rlﬁ@pt]@%ﬂﬁoﬁs%@ﬂ%&@@&‘ﬁﬁ@|§'reVM§é9&talkylphenols for the
distribution, There was therefore the obéect Sﬂg aring &EF rlégarbonate
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compositions according to the invention prepared from the polycarbonates
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ness ball indentation temperature and notched impact strengt
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usernaduidledl pherisierd tegeretaPiynadbar(de RRimes according to the invention prepared

from the polycarbonates obtained in this manner thredinjection moulded parts and extrudates
obtainable therefrom have significantly improveerthal (glass transition temperature Tg and
25 Vicat temperature) and mechanical properties (toegh, ball indentation temperature and

notched impact strength, in particular at low terapugres).

The present invention therefore provides the usalkgiphenols of the general formula (1)

R2

30 R1

(1)



H 30 R1 (1) -3- in which R1 and R2 independently of one another represent
hydrogen, CI-C18-alkyl, C6-C12-aryl, phenyl- CI-C6-alkyl or

naphthyl-CIl-C6-alkyl, but wherein R1 and R2 cannot simultaneously be

hydrogen, 5 in a continuous interfacial process for the preparation of linear

or brapgigd polycarbonate having an inhomogeneity factor, wherein the
inhomogeneity factor for various molecular weight ranges is as follows: 10

for low-viscosity PC having an average molecular weight (weight-average) of
fronR18/8082inEDOVB Y| oLk isnbiOer e risBpbsierébig 18 Blkyb COLE1Paaryl, phenyl-
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f from greater than 22,000 to 26,000 g/mol, U is 1.18 to 1.60, preferably

.20 to 1.55, particularly preferably 1.20 15 to 1.50 for high-viscosity PC
having aprdveedg enradisialipioorsifar (veig/ebanget doesr of facrnclesapelydagipnate having
26,0 AR S0RIg/ faebUiaeledPite hiiomaieirigh! Yol 2Ridaslaicre Rtigelgibranges is
prefaesrzflggwl._% to 1.60, in particular 1.35 to 1.55. 20 In formula 1, R1 and R2
indepen enstly of one another preferably represent hydrogen or alkyl having
1 to 8, particularly preferably having 1 to 4 carbon atoms, with the proviso

16hatiér nd I38sigr e O HeHift hanaerksdy hyslcegrigre (wBighlpeaged)osf from 18,000 to
n-b}#g/m%r}%loils yery Bgrtoicijiz?{lxrgfgr%e&refl 1d articular p-tert-butylphenol.
25 Therm [ ' oo} S In th

plastic aroma%Jc polycar onates in the context of the present
invention are both homopolycarbonates and copolycarbonates; in a known
mansemdhiarpolyessiponatesgad e aveade ahdleateied.(ThigHareraRipstierom greater
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15 to1.50

for high-viscosity PC having an average moleculaight (weight-average) of from greater than
26,000 to 40,000 g/mol, U is 1.30 to 1.75, preferdb30 to 1.75, particularly preferably 1.35 to
1.60, in particular 1.35 to 1.55.

20
In formula 1, R1 and R2 independently of one anotireferably represent hydrogen or alkyl
having 1 to 8, particularly preferably having l4t@arbon atoms, with the proviso that R1 and R2
are not simultaneously hydrogen. tert-Butylpherohdoutylphenol is very particularly preferred,
in particular p-tert-butylphenol.

25
Thermoplastic aromatic polycarbonates in the cdntek the present invention are both
homopolycarbonates and copolycarbonates; in a kmoamner, the polycarbonates can be linear

or branched.

The thermoplastic polycarbonates and copolycarlesnancluding the thermoplastic aromatic
30 polyester carbonates, both summarized under tme pelycarbonate, have the abovementioned
molecular weights M (weight-average Mw, determined by gel permeatimomatography (GPC)
measurement, polycarbonate calibration). Moleculaights can also be stated by the number-
average Mn, which is likewise determined by meafisG&#C after prior calibration for

polycarbonate.



30 polyester carbonates, both summarized under the term polycarbonate,
have the abovementioned molecular weights M, (weight-average Mw,
determined by gel permeation chromatography (GPC) measurement,
polycarbonate calibration). Molecular weights can also be stated by the
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prior callbratlon for gol carbonate. -4- The inhomogeneity factor U
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polycarbonate compositions PC, can thus be determined for various

molecular weight ranges. The present invention furthermore provides
compositions comprising 5 A) abovementioned polycarbonate with
alkylpraénesiest tneefdian idlesen riedides apn RGP ihhomogeneity

factor has the abovementioned values, depending on the molecular weight
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20

25

30

Pentaerythritol tetrastearate, glycerol monostearstearyl stearate or propanediol stearate are

preferably suitable as the mould release agenty aleeemployed by themselves or in a mixture.

Benzotriazoles, triazines, benzophenol, cyanoai&y)acinnamic acid esters or oxalimides are

preferably suitable as light stabilizers. They emgployed by themselves or in a mixture.

The preparation of the polycarbonates to be usedrding to the invention is in principle carried

out in a known manner from diphenols, carbonic @edvatives and optionally branching agents.

The process for the polycarbonate synthesis isrgipeknown and is described in numerous
publications. EP-A 0 517 044, WO 2006/072344, ER-809 818, WO 2006/072344 and EP-A 1
609 818 and documents cited there describe, fanpbe the interfacial and the melt process for

the preparation of polycarbonate.



The process for the polycarbonate synthesis is generally known and is
described in numerous publications. EP-A 0 517 044, WO 2006/072344,
EP-A 1 609 818, WO 2006/072344 and EP-A 1 609 818 and documents
cited there describe, for example, the mter?amal and the melt process for the
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polycarbonates are those of the formula (
lower inhomogeneity factor.

Dihydroxyaryl compounds which are suitable for fireparation of polycarbonates are those of
the formula (2)

25 HO-Z-OH 2
in which

Z is an aromatic radical having 6 to 30 C atomsictvtcan contain one or more
aromatic nuclei, can be substituted and can coraifhatic or cycloaliphatic radicals or

alkylaryls or hetero atoms as bridge members.

30 Preferably, in formula (2) Z represents a radi¢ahe formula (3)



25 HO-Z-OH (2) in which Z is an aromatic radical having 6 to 30 C atoms,
which can contain one or more aromatic nuclei, can be substituted and can
contain aliphatic or cycloaliphatic radicals ar alkylaryls or hetero atoms as
bridge members. 30 Preferably, in formula(2) Z represents a radical of the
formula (3) -6- Rs - Rs X \/ 3) R7 R7 in which R6 anngY independently of
one another represent H, C,-®R>g C,-C,,-a alogen, such as Cl or
) \)
\ 1

Br, or in each case optionall ; prefe(%bly Hor 5
C,-C,,-alkyl, particularly preferablyA -atkyt and very particularly
preferably H or methyl, and X represents a singlerbond, -SO2-, -CO-, -0-, -5-,
ClI- to C6-alkylene, C2- to Cs- alkylidene or C6- to C,,-arylene, which can
option&lﬂll)éhbe condensed with further aromatic rings containing hetero atoms.
10 Pré erably, X represents a single bond, C, to Cs-alkylene, Cz to
Cs-alkylidepe, -0-, -SO-, -CO-. -S- or -SO2-, and X particularly preferably
represe nt5a%&é”ﬂﬁ?ﬁ",qg'&tﬁ’rBIﬁﬂaé’ﬂ@tB‘?rdﬁg)&‘éﬁ nt fraliCwhien sy halogen,
suitable fanutregsr&araioroofritagobacarbptiatalty tstlistuset @caaiklingtefdtabdly H or
dnvention ares fonexasmmle I ANAERILING S ERERICIROl LlihVakPRUHRNERY reterably H or
bls-(hydroxypﬁenyl)- alkanes, bis-(hydroxyphenyl) sulfides,
bis-(hydro¥SIREAN ethers, bis-(hydroxyphenyl) ketones, 15
bis-(hydroxyphenyl) sulfones, bis-(hydroxyphenyl) sulfoxides,
a,cC-bis-(KydroxXyprRsayiy- #ikbpropyen2eHes; aft afkylsted, G-alkylene, G- to G-
nucleus-aldatedand@ ticievarialegamide dcooppottig HeldendehsBdeaiatied aromatic
diphenols - i l,
2,2-bis-(4-‘ﬂ{%%??§}p%1“l¥%l -ié{%f%&]%%ropane, 1,1- 20
is-(4-hydroxyphenyl)-phenylethane -bis-(4-hydroxyphenyl)-propan
1 B TS A A g i e e W B L ARMMR B %o, co-
2,4-91s3G-Hatr xpgrtienigy 2refetalibieriase s FgYPq 4sopropylidene or oxygen.
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Diphenols which are suitable for the preparatiothef polycarbonates to be used according to the
invention are, for example, hydroquinone, resorginiihydroxydiphenyl, bis-(hydroxyphenyl)-
alkanes, bis-(hydroxyphenyl) sulfides, bis-(hydmotgnyl) ethers, bis-(hydroxyphenyl) ketones,
15 bis-(hydroxyphenyl) sulfones, bis-(hydroxyphenyl) ulfexides, a,a'-bis-(hydroxyphenyl)-
diisopropylbenzenes, and alkylated, nucleus-alegdatand nucleus-halogenated compounds

thereof.

Preferred diphenols are 4,4'-dihydroxydiphenyl-t@&g2(4-hydroxyphenyl)-1-phenylpropane, 1,1-
20  bis-(4-hydroxyphenyl)-phenylethane, 2,2-bis-(4-tydiphenyl)-propane,  2,2-bis-(3-methyl-4-

hydroxyphenyl)-propane, 2,4-bis-(4-hydroxyphenyipthylbutane, 1,3-bis-[2-(4-

hydroxyphenyl)-2-propyl]-benzene (bisphenol M), -Bj&-(3-methyl-4-hydroxyphenyl)-propane,

bis-(3,5-dimethyl-4-hydroxyphenyl)-methane,  2,248sH-dimethyl-4-hydroxyphenyl)-propane,

bis-(3,5-dimethyl-4-hydroxyphenyl) sulfone, 2,44685-dimethyl-4-hydroxyphenyl)-2-
25 methylbutane and 1,3-bis-[2-(3,5-dimethyl-4-hydrplRgnyl)-2-propyl]-benzene.

Particularly preferred diphenols are 2,2-bis-(4#oyxgphenyl)-propane (BPA), 4,4-
dihydroxydiphenyl (DOD) and 2,2-bis-(3-methyl-4-ligalyphenyl)-propane.



hydroxyphenyl)-2-propyl]-benzene (bisphenol M),
2,2-bis-(3-methyl-4-hydroxyphenyl)-propane,
bis-(3,5-dimethyl-4-hydroxyphenyl)-methane,
2,2-bis-(3,5-dimethyl-4-hydroxyphenyl)-propane,

bis- ﬁ‘%&@ﬁﬂ&%’ﬂﬁér%ﬂé%?@’&*ﬂﬁ@a(&s%ﬂéo&&cm@dn US-A-2 999 835, 3 148 172,2 991 273,
2,4-bis- 33 5- dlmeth% dro @henylg -2- 25 methylbutane and 1,3-
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diplePRfiHaRe2222 UNS] 4+1tl/8l B3/ pfe yBrphdisimei EBRiNY), 14541 518, in the monograph "H.
d;hxggmdleh@mﬂr@@@)f b 5& b&y(f%rmmﬁkﬂmw@bmer@{ga REQPRBR- 1964, p. 28
- ese an er suita nolis are in
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Bendler, Handbook of Pol carbonate Science and Technology, Marcel
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chemlcals and auxiliary substances added to the synthesis, may be
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the sodium salt but as the free bisphenol, to vary between 1 and 30 wt.%,
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hydP¥i Bé'fl?séa'%o&|s£6‘ﬁ/8°ﬁfé’ﬁf ﬂ'éﬁél?%ﬁ?‘ﬂ%@é‘@%?%@@ﬁddﬁp%ds on the target
2@ quenus sadiomofhiyeroxiti@esb hitiome blatecerigtior ason vfiehie betiveam 5 and 25 wt.%,

hydf)?éﬁ@rﬁ l5itigR deRANAS (S?naﬂﬂ?g%F%@%%M@H%@ftm%ﬁﬁiéwqg subsequently

bisp enolate solutlon but as a rule is between 5 and 25 wt.%, fgrefgzrab

o A" g ab b Bt b T SR GUAM P S RBRAE ot pavin
subserpesiejoriilatdetweeniatend [Fhte%rocde@blany Sxetuepiainliidaated, are used.

soditha HxslresidensQkriansoRBMIRKENOl dependsilyeon the structure of the bisphenol, but as a
25 rule varies between 0.25 mol of alkali / mol ofdfienol and 5.00 mol of alkali / mol of bisphenol,
preferably 1.5 - 2.5 mol of alkali / mol of bispleénand in the case where bisphenol A is used as
the sole bisphenol, 1.85 - 2.15 mol of alkali. Ibn@ than one bisphenol is used, these can be
dissolved together. However, it may be advantageousissolve the bisphenols separately in an
optimum alkaline phase and to meter the soluti@pmasately or to feed them to the reaction in
30 combined form. It may furthermore be advantageauslissolve the bisphenols not in sodium
hydroxide solution but in dilute bisphenol solutiprovided with additional alkali. The dissolving
operation can start from solid bisphenol, usuatlyflakes or prill form, or also from molten
bisphenol. The sodium hydroxide employed or theiwsndhydroxide solution can have been

prepared by the amalgam process or the so-calledbname process. Both processes have been



concentrations of between 15 and 75 wt.%, preferably 25 and 55 wt.%,
optionally heated, are used. The alkali content per mod of bisphenol
depends greatly on the structure of the bi_sghenol, but as a 25 rule varies
between 0.25 mol of alkali / mol of bisphenol and 5.00 mol of alkali / mol of

biSRﬁ%BQBr R’ %Ph! amd h?eﬁammlapt@lh@l%m&f #ﬁimﬁﬂpgcﬁfﬂqﬂm)trBﬁ)xide solution

case where bisphenol A is used as the sole bisphenol, 1.85 - 2.15 mol of
alkdlCTH o P AR A5 PHE RO RLHS¢Hese can be dissolved together.
However, it may be advantageous to dissolve the bisphenols separately inan
optiﬁﬂ?rﬁ%ﬁ%ﬂ'm@%ﬁ‘éﬁ’éeﬂﬁr&‘idﬁﬁé%é’yﬁh@é’(@m%gﬁé?’ﬁfﬁlwrﬂé‘ﬂ@e@ﬁﬁéﬁPmp”S'”g
to thelveawstionpoiyda@roomakinedcfosrs.idtmayantihcionone heddovantageadphase.
gissolve the bisphenols not in sodium hydroxide solution but in dilute

bisphenol solution provided with additional alkali. The dissolving operation

can 'SarPREHIS Sl BEpRRARITA IR AR ASKEESIURRY ot inrBAuque tRhR1osgene can be
molterridaisphaemadl. dheegeodiwmitsydirextde employied o rtbleechdieanbloydr @xidessters, are

soInggeggm have heen sBrarared by the amalgam process or the so-called
membrane process. Both processes have been -8- used for a long time and

are familiar to the person skilled in the art. Sodium hydroxide solution from
1the Thensynéresiprotestyisrprateeabipusedpideiaqirebysnphasanpatqaénednadium is an

thisé&&%é%@?é&ﬁ@ﬁ?&ﬁd@@éﬁ%%ﬁh AR YORRIG PRRSE: GIMRESHG S0 eB Sreferably
for palycarbonate which are inert towards the reactaE\ts and form a secon

cond .
phat’. s PHE et BIGOKERTPEIonRIT praciBRASREFSP AP IRGPPropriate, to
intraduictiogenfnshersgdrrsesaw dalepaniet ontterdisisobgeniviies direct
secondary products, the chlorocarbonic acid esters, are present in the

gea(ilti]on solution. 10 The sg/nthesis of pol%carbona es frgm bisphenols %n_d
1 e organlcnphﬁgel.can C rise. one or mixtureewotra S(i) vents, ‘mixtures. alr&{areferred.
phosgene®in an alkaline medrum’is ah “exothermic reaction and IS carrie

in aSeiapleraalentainge didrioaied Md®dNOCP kritcratly aorTate)g0refeiady methylene
pa”&ﬁlﬂﬁ(ﬂb’, RF@F%Q@M)Z&@ '1@_5,1Qri&whﬁ8’éﬂ1H@ﬁ?&ﬁ&ﬁldﬂd&%ﬁ@n@pﬁﬁ@péiﬂ&mﬂenzene and
work u der@ creE%Sﬁdvpressure d§g%nglin(%%n the soL\)/ent or so|ventmixt}.1r)e.
IXTUres ereqn. owever, aromati a/ rocarbonshsas ?nzene tP uelne of m/p/o-xylene, or
15 ‘Phe organlc phase can t_omprlse ne or ml)glures (6] se\_/_el’a SO ven_s, _ _
mixBiPERHeRBEpTeTafierd aBisRish iy SONRSAISERIBNEHID RhAsEH PRAIBOELLDBrRsMixture with
2Galiphasimaed/pyRseanssie), aiefasably meshylenenabintice. sieorpeieylenges solvents
1’1’v]\7F1t|? hl oroﬁ(%{‘aci‘.s‘?sérv%z%‘ﬁ'%‘APJOS?@@ﬁ‘”p‘?o?‘@%gé‘r']%{é’é’n‘?é‘o gOGang ISR nate in
thereof. owever, aromatic ydrocarpoons, sucn as nenzene, toluene'or
m/pgt@r&}g)r@{@pcyyith solvents can therefore also balube this case, solvents which are soluble in
the aqueous phase, such as tetrahydrofuran, L¢fxdne or 1,3-dioxolane, can also be used as
solvents if the solvent partner forms the secorghoic phase. However, mixtures of methylene
25 chloride and chlorobenzene having a mixture ratieight ratio) of from 60:40 to 55:45 are

preferred.

The two phases which form the reaction mixturenaibeed in order to accelerate the reaction. This
is effected by introduction of energy via sheacés, i.e. pumps or stirrers, or by static mixers or
30 by generation of turbulent flow by means of nozzesl/or diaphragms. Combinations of these
measures are also used, often also repeatedigaquence of time or apparatus. Anchor, propeller
and MIG stirrers etc., such as are described egUlimann, "Encyclopedia of Industrial
Chemistry”, 5th edition, vol. B2, p. 251 et seqe areferably employed as stirrers. Centrifugal
pumps, often also multi-stage, 2- to 9-stage bgirgferred, are employed as pumps. Nozzles
35 and/or diaphragms which are employed are perfordi@ohragms or pipe pieces narrowed at the

position thereof or also Venturi or Lefos nozzles.



aromatic ethers, such as anisole, by themselves, in a mixture or additionally
to or in a mixture with 20 chlorinated hydrocarbons, can also be used.
Another embodiment of the synthesis usesgsolvents which do not dissolve
but only swell polycarbonate. Non-solvents for polycarbonate in combination

withraalyralg R HSETRIR AleedR YRBuhiSRRASEISOKRALH URIGNEREEThe excess of
soluble in the a eous(ghase such as tetrahydrofuran, 1,3/1,4-dioxane or
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sheselfgrteavhiile. ipshapilarsiimay, ko by mameqrﬁb@asi@hosoabyag@mdﬂmt@ﬁperature
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these measures glre also used oéten al§o re(Beal{edly in a sequence of time or

underin ressur depé
appara g ﬁler han rf\ﬂl?f-1 Stirrers eic., such as are described

e.g. in Ullmann Encyclopedla of Industrial Chemistry”, 5th edition, vol. B2,

10 2PHeahsRAnHE IHESGERL YRNHNE YR & i RbitRife @ﬁmrﬁttgairgaumasd@f@eous phase
also multi-stage, 2- to 9-st ebeln referred. are.em ed a PUmR
No> scrtg éar%d O?od%)mﬁ %g &?a%e%gr%lp xo?cﬁ lﬁjp%r?o i ne o? ‘the two phases,

diapHrag rﬁs%?ﬁﬁéebﬁbfd@g%w@w@@ éﬁmépm%hwoﬁﬂ I%hgég%?lﬁm yrthermore
Lefos Retales compldie\phosgaymicanrbeysntostieed dntaaspatssey miieeforto phases,

or dt'ﬁiblsgh%ﬂl%%nsg X% :!lby‘b%lﬁé &850l BRRBERCOH 3% c&éﬁ@f’ mrﬁmﬁgp%bodlment

of the enols een 3 and 100 mol% eferab

1petiiSepisesHs Bbaﬁ?oﬁﬁcﬂpﬂ%sc@@@dt%rbm%ﬁ‘{ﬂ@“ﬁu%ﬁ%%|§'l&§€?ﬂ‘? and then
the adkiatine thenaevpnefetiabdyl betystenpdrb arded Ziduringend atier thecond to 5 min,

metsng o PROSURIE W2 mmra 129 ypRL ?N%Z;QL Q&%B&%é@%%@r%@&%v% the organic

several timés or correspon |n tO |n u ISP henolate solution, while it

Shoﬂmiﬁ’éﬂﬂtﬁw%@ﬂﬁwgﬁnﬁft@rﬁtWEQ(qifm% %%?&%”W‘Héﬁ?ﬁé&%%t stream. In
duriay tresglkosgeitatiar, 258 tardeCdprafeed bhp@6tE the 65sErvitdalsnd if appropriate
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used. 10 The metering osgene can take place directly into the mixture of
orgé‘?ﬁe'%%paah@éﬁ%eﬁﬂ?&S@HE&?rbBEF &"éﬂ%@%ﬁ%l%&"&?‘ﬁ'&ﬁ@e edtyained, where
mixmgpobtireftyasesngnto diotoof the two phases, which is subsequently

mixed with the corresponding other phase. The phosgene can furthermore

The polycarbonate synthesis is carried out contislyo The reaction can therefore be carried out
25 in pumped circulation reactors, tube reactors orest tank cascades or combinations thereof,
where it is to be ensured, by using the mixing nsgalready mentioned, that the aqueous and
organic phase as far as possible only demix whemyhthesis mixture has reacted completely, i.e.

no longer contains hydrolysable chlorine from plessgor chlorocarbonic acid esters.

30 The monofunctional chain terminators of the formular mixtures thereof required for regulation
of the molecular weight, as such or in the fornthafir chlorocarbonic acid esters, either are fed to
the reaction with the bisphenolate or the bispheges| or are added at any desired point in time of
the synthesis, as long as phosgene or chlorocarkamid end groups are still present in the
reaction mixture or, in the case of the acid cllesi and chlorocarbonic acid esters as chain

35 terminators, as long as sufficient phenolic endugso of the polymer formed are available.

Preferably, however, the chain terminator or teators are added after the phosgenation at a site



be metered completely or partly into a recycled part stream of the synthesis
mixture of two phases, this part stream preferably being recycled before
addition of the catalyst. In another embodiment, 15 the aqueous phase
described is mixed with the organic phase containing the phosgene and then

addgd:io, hsrRhovRE RN IGNCISH PBHgatERB AR eyl HINRPT &Y¥en metered,

1 second to 5 min, refer ly 3 seconds to 2 minutes, or the two phases, the
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are mixed directly in the abovementioned recycled part stream. In all these
emB&GiRBAHE! HE AN teHYBAaESO R arapieyR a3 e dBSBAPadPARITADlY 1 mol% to
appsonpsisdepaticoriniairedet dpfytapping tepsohsioaismdnytieoxicessgil titopaaloer diphenols
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temperature range must likewise be maintained, where approprrate
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Thechémotienzeas (Bhebefope sieogiried out 25 in pumped circulation reactors,

tube reactors or stirred tank cascades or combinations thereof, where it is to

be emsucathiaysusiag therraimgf@r@a@ermlrmemﬁeb thapthecaruenttfylamine,
and n|c hase ras | n ent e synthesis mxt
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1%ho@a§ﬁ@%wm%%@m6ﬁ@lé%f@sﬁé}% NSethHRI oA CERIRMPENeAA be added to the
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terminators, as long as sufficient phenolic end groups of the polymer formed

are %‘R)’&ir%!bqéta'lb?@fér%rbﬁ?%BWE?WH@“& ARRVAIGY P AIRERETE HiRiered. itis of
addeniakerishep pdrilggenatoy attadfiteeritOnethakiseming i tram@wsheites or various times.
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they are metered before the catalyst, together with the catalyst or parallel
tho IR °Fh B EHBAN ETEIosh T PR BSB89 E oot to 10

20nol%, preferably 1 mol% to 8 mol%, particularly preferably 2 mol% to 6

m0|2(%ebﬂ=§ﬁ‘dérm.éheomﬂéeﬁm%éeﬁepﬁrW%E;%m&%@Bst&tﬁaﬂﬂlem%&fﬂﬁe or%anrc phase

addition of the chain term nators can be cEél rried out befare, durlg%{?r after

ph 0%'&%%%%“6&'& é)l%ﬁl oL aa‘?&f]'ﬂ §6‘f\/@ﬁf’ﬂﬁ%@{ﬁ@ OtP )ﬂ@ﬁ% agent, if this is

chlaridenaieted together with the blsphenolate cheximihator and catalyst are added. Such an after-
reaction time may be advantageous after each mgtefihese after-stirring times, if they are
25 inserted, are between 10 seconds and 60 minuteferably between 30 sec and 40 minutes,

particularly preferably between 1 and 15 min. Thibes take place in dwell reactors.

The at least two-phase reaction mixture which leasted completely and contains at most traces
(<2 ppm) of chlorocarbonic acid esters is allowedsettle for separation of the phases. The
aqueous alkaline phase may be passed completglgrtly back into the polycarbonate synthesis
30 as aqueous phase, or is fed to waste water tregtnvbere solvent and catalyst contents are
separated off and recycled. In another varianthefworking up, after the organic impurities, in
particular solvents and polymer residues, have Iseparated off and optionally after adjustment
to a certain pH, e.g. by addition of sodium hyddexsolution, the salt is separated off, and emy. ca

be fed to chlor-alkali electrolysis, while the ague phase is optionally fed back to the synthesis.



chlorobenzene (8-15 wt.% strength). The catalysts used in the interfacial

synthesis are tertiary amines, in particular triethylamine, tributylamine,
trioctylamine, N-ethylpiperi dine, N- methylﬂpendlne or N-i/n-propylpiperi

dine, 10 particularly preferably tr|ethylam|ne and N-ethylpiperidine. The

catafyste GanOBrARE e A RS HENERMINNICUANENR AP 8ICEHERFEEoN of an
by side and successivel tionally also before the phosgenation, but

met%h?t'{ff? ARUF HEHRIG %LI},%)BW of phosgene are preferred. Metering of the

catalyst or catalysts can be carried out in substance, in an inert solvent,
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preferably between 30 sec an inutes, partlcularly preferably between 1
1and 15 min. These then take place in dwell reactors. The at least two-phase
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|mpur|t|es in “particula ts and pdlymer résidues, have been separated
off and optionally after adjustment to a certain pH, e.g. by addition of sodium
hydraxddepseteraoly, dizeodalti it sepaoaiet off vaiitth @gywansblatigdistased, can optionally

Chﬁ?&bé@ﬂ%ﬁkfé’é}{%s\é’%%ﬁma REQYS DhaREZ AR MIEINIEY, RosH iR ioride gas
Sy anedsésho-sph-onc acid or phosphorous acid, whichagdionally also be employed as mixtures, are

25 used here.

After the last separating operation, the purifiedlymer solution obtained in this way should
contain not more than 5 wt.%, preferably less thamt.%, very particularly preferably less than
0.5 wt.% of water.

30
The polymer can be isolated from the solution bgpevation of the solvent by means of heat,

vacuum or a heated entraining gas.

If the concentration of the polymer solution andewne appropriate also the isolation of the
35 polymer are carried out by distilling off the saiwgoptionally by superheating and letting down, a

"flash process" is referred to, see also "Therng@sttrennverfahren”, VCH Verlagsanstalt 1988, p.



The organic phase containing the polymer must now be purified from all
contamination of an alkaline, ionic or catalytic nature. Even after one or more
settling operations, optionally assisted by _legws through settling tanks, 5
stirred tanks, coalescers or separators or combinations of these measures - it

being pasgiietrs: water REaDallte S msiareshiniecaai e SBMRR NS evaporated,

separatlng steps, under certain circumstances USII’]% active or passive mixing
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these measures, beln possi e WaS etween

the 2PUANASRMG §ﬂ§|d§ %Bﬁbﬁ‘ﬁll?qﬂéﬁf@%ﬂ/ét@%%r\?é wsdRgsrGamdng stages of the
Acidsppriedetial|yotissotve thingtbe: Salvpriferabiviucbeth éneokpmeit-Selgéiprotess.
based, can optionally be added between these washing steps or also after

thhe W%Smagué’sf%gf%ﬁ@%l&ﬁbb{ﬁégg%@ m:rlm'éle Bskhigay Imegpmeg FOIFRF melts obtained
OoSphorous acl ich can option yaso e.employed a I I
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soILﬁﬂdﬂ%@télﬁe‘ti4r9§9|§%a9§ﬁ’o&$cﬁ%©ﬁ%mhﬁbfﬁ¢mﬁé8ﬂ@aﬁ(sw %zg?én%wmg film

lessethpbrais %, m.aaréwwéyow@f%amwmam &P wtdass mwyerc;&.@nauy also

The V\Ptgly § ardﬁzg be isolated from the solutl rﬁﬁey” eva (%iratl n of the so vent

by Means \];g(r:]ueunrtﬁatl)nrlag ga{]edsenQral gaS eloc):(cl)dnégﬁ Jising vacuum (EP-

the PAPRRPEIRRION 256 MielSadHrapHa aramiiie SoriER AT pReqUent crystallization
20 (DE-A 34 29 960) and thorough heating of the resgdaf the solvent in the solid phase (US-A 3

986 269, DE-A 20 53 876).

Granules are obtained, if possible, by direct gpigof the melt and subsequent granulation, or by
using melt extruders, from which spinning is cairut in air or under liquid, usually water. If
extruders are used, additives can be added to ¢fie lmefore this extruder, optionally using static

25 mixers, or through side extruders in the extruder.

Cooling, spinning, granulation and subsequent frartation or conveying of the granules with gas
or liquid, and subsequent storage, optionally adtétorough mixing or homogenizing process, are
to be configured such that as far as possible pite ©f the static charge possibly present, no
impurities are applied to the polymer, strand ocangile surface, such as, for example, dust,
30 abraded material from the machines, aerosol-likei¢tants and other liquids, as well as salts from

water baths or cooling systems possibly used.

The materials obtained in this way are, as desdribe spray evaporation, processed to granules

and optionally provided with additives.



35 polymer are carried out by distilling off the solvent, optionally by
superheating and letting down, a "flash process" is referred to, see also
"Thermische Trennverfahren”, VCH Verlagsanstalt 1988, p. -12- 114; if
instead of this a heated carrier gas is sprayed together with the solution to be

eva@Réa&%QmoﬁRf%o%%@Qfé&%éSR{%fd%Mﬁ%é&bﬂQﬁ e brAgeCERES Ritavilizers), to
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in Seigxthrakimgadears BRmilingtadhinsrgranypkdlied in the art. In the removal
of the solvent by heat (distilling off) or the industrially more effective flash
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process, polymer solutions are repeatedly heated under s |ghtly Increased

preS&Y ?@i&tﬁ%&r%@@%b@iﬁb 'fh@%ﬂ%‘?gj BRSPS AL dlygr or after
andnikkisg sblgtaontesvimiesaralkgpeshpatedingthtepbizecotexiothtabddeisssirer;, mixtures

are BRI ICLAMUNINIOLY RSGIIPHG AdRWET pgﬁﬁ?%etoesgy %9@?5%%?55'( &s a melt.

In this context it may be advantageous not to allow the concentration stages

or il S WBFY fﬂ‘ét?{é‘&tfﬁéh&aﬁ%gfd?%ﬁ@r%ﬂ&?ﬂ'é%‘ﬂﬁﬁb“t&“ﬁ%&%%%%o the additives
1@reat, dogitpveef@xalbs to choose a two- to four-stage process. The residues of

the solvent can be removed from the highly concentrated polymer melts

obtasuiesbld adaitiis wayedtriedrreetbxdroe duelinvel wsingsievalatiivadioriohn Murphy,

extiug ?eI(BEXfé%699881’.!?%@%&‘&%55%9 %ﬁh dopBle HiRs el énser, Munich

065), |n film eva orators (EP-A 02 025 Im evaporators or
extr én%%w %/@5?33%&&%% compactlng (EP -A 0 460 450), optionally

ciond et SRS B8 B0 B AR Y DS e g bomponent &
1907hedy Séﬁ@!*ﬁa&g%l}vcﬁl§t‘3fwf§0b%%9@1%®)§%if§nB'EWKYDELCA"9492@%99‘9“3 which
anddifiereeghcoepbngnoBihadesickrsies tel seiwenting tiemeliddpaamild Salkyl and aryl

3 9&?0@&% e%e me%{%?l%?%g ﬁ&%}’ré!ﬁésar&?’%i B‘:]Htpé?aﬁﬁg%ﬁrcbgcwrggers halogen

spinning o nd su sequent granulation, or by using melt extruders
front ATRIRHNE BTty %‘@‘c’xrr‘?éérBuﬂ?Hraﬁi'%?%ﬁWﬁ&Pfﬁs aebARMRAaReNS thereof can be
extradpks/ede used, additives can be added to the melt, before this extruder,
optionally using static 25 mixers, or through side extruders in the extruder.

2@ o dtiPlg U 4pInAIRG Sy eI Aol 2N SHSSEH ISPl BERSPo RIS rRGRERIINGR gtosorbers,
the geavidlasywithagaistoe liguido andsuhiseiuanssioiiage, gpEsadioaiteeads, inorganic

thorﬁfé@omé@gip 5“98?8{9%9@&%%8%?&%9% furthermore be added.

The polycarbonates and polycarbonate compositionsrding to the invention can be processed
in the conventional manner on conventional machifes example on extruders or injection

25 moulding machines, to give any desired shapedlestior mouldings to give films or sheets or
bottles.

The polycarbonates having a narrow molecular wemjstribution according to the present
invention which are obtainable in this way and palyponate compositions obtainable therefrom
can be employed for the production of extrudateedts, films and laminates thereof, e.g. for card
30 uses and tubes) and shaped articles (bottlesqriicplar those for use in the transparent sector,
especially in the field of optical uses, such ag sheets, multi-wall sheets, automobile and
architectural glazing, diffusing or covering screetamp coverings, covering screens of plastic,

light conductor elements or optical data storagdiamesuch as audio CD, CD-R(W), DVD, DVD-



to be configured such that as far as possible, in spite of the static charge

possibly present, no impurities are applied to the polymer, strand or granule
surface, such as, for example, dust, 30 ab i\ded material from the machines,
aerosol-like lubricants and other liquids, a5 well as salts from water baths or

COOWﬁYﬁFﬁW&Q%%MV U§r%11$-r5ﬁ)n?é’&ﬁﬂﬂl§ SRR tis \ﬁﬁ%ﬁéﬁy @Ro rewritable

described forsép ‘)t/eva oration, rocessed to &%lranules and o tional

provi8aAi RaaNi &de cpg! er‘ﬁé 4 AGRIGH Gr RV SERS™ B"r%%ﬁ)éf'fh‘g objects for
durghivh/bf skl brstratocaioclr éstabilitegorposnisiifritigs pJroteesimgq@.gses are lenses,

moslikpirsisel 2eRMRd ligh asrdlisdesinafistalinmaabiQadapt the polymer
properties to exposure to certain stresses (impact modifiers, such as rubbers;

é'aml%r%fy'@gr@&%'i‘é &ﬂﬁ%ﬁﬁ‘i@ﬂsa%r@e@'ﬂs&a%ﬁ he &HS’&& AAAINEREAds, blends

be added to the polymer melt individually or in any desired mixtures or
severdl SRERS i rBS M dHEMPRb ARHCIS SRR B G IS8FRTbIT MRS, for example,
polyroesimysaftdiecrelitin thef EEaselasrnsacko aa it cmpo packisg ateplampthisiders and

Con%&rmﬁ %@'%Wbm'@é&%? &t]@ﬁe;%f %ﬁb%%@l%&@rm& 9:91'&( @ﬁ&lﬂﬁeuhe medical

as a solid, that Is to say as a powder, or as a melt, Another type of metering
is tE ULk %aéﬁ?ii’éﬁfﬁe%ofs?%ﬁ?{ﬁj?@g BPRERRINGHEE & ﬁ‘? '%%jaﬂﬁ\/%‘g‘ti'ﬁers
or additive mixtures. Suitable additives are described, for example, in _
10 AddiR/BS TEPIFIRRITES PIHENSE R JYARSING BIMES BREER o RBFE 99rOUings from the

the pBlasticsaActdifivg s ttaneamisnHans Zweifel, Hanser, Munich 2001" or in
WO 99/55772, p. 15-25. Conventional additives are, for example, fillers, UV
stahilizges N%@Blé‘h@sf@@ﬂ@gﬂmmfa% rﬂo’inlh&@b&ﬂﬂ”@%’&%wﬁliﬁftﬁ"fﬁ%ﬁnvention are
from om onent @% tlst tics Igl)ltgrge ts, mould release qgts which d

creen high are v\/ uiredan reas o%%t S vehlcle and aircraft,
froma co one oW auxinaries and” ameprooting agen 5 EXARm ﬁ
aIkﬁ%@ﬁeﬁ@lPl%ﬁgdmh@gtSpﬁwbﬁmé§b¢ﬂﬂHM9hhﬁ@§I|W%@Fé&@napm@@gmc motors,

15arhpxydic RN BSRIGINIOLEN ntURRRYNEhRatS HoRRIK (SHeaféz deuipielasSPatent 2 964
and, %% joon fibres-and t?é’mb'Pan;r 03 thereol can be employed; 20, CO'%&%”?& covering
agents; suc 4s organic H)Pe flirs or plgmeﬁfas or inorganic plgmen
absb%@ﬁgs ipieRiBRIBIRYONS OrABRRESe? ansigiMEGAsiPRE ceint ety §f traffichiy

glass(biabew) bemesignorganice flalscasrot@apiGes, iRPIganiplscalain®31 507). For the
PO GG & 06898 e for exampE-B 1 137 167 and DE-A 1 785 137). As
20 translucent plastics with a content of glass filfoedighting purposes (see, for example, DE-A 455
020). For the production of small precision injentimouldings, such as, for example, lens holders.
For this, polycarbonates having a content of diases which optionally additionally contain abdut
to 10 wt.% of Mo$g, based on the total weight, are used. Optical, seh as optical storage media
(CD, DVD), safety glasses or lenses for photograimd film cameras (see, for example, DE-A
25 2701 173). Light transmitters, in particular ahticonductor cables (see, for example, EP-A1 0 089
801). As electrical insulation materials for elazt conductors and for plug housings and plug
connectors. As carrier material for organic photatetors. For the production of lamps, e.g.
searchlights, as so-called "head-lamps" or scatlagist screens or lamp coverings. For medical uses
e.g. oxygenators, dialysers. For foodstuffs uses) as e.g. bottles, tableware and chocolate moulds
30 For uses in the automobile sector where contadt els and lubricants may occur. For sports
articles, such as e.g. slalom poles. For housedwtides, such as e.g. kitchen sinks and letterbox
housings. For housings, such as e.g. electrictiliton cabinets, electrical equipment, domestic
appliances. Components of household articles, rgtattand electronic equipment. For the

production of motor cycle and safety helmets. Auibite components, such as glazing,



The polycarbonates and polycarbonate compositions according to the
invention can be processed in the conventional manner on conventional
machines, for example on extruders or in_j;gt_ion 25 moulding machines, to
give any desired shaped articles, or mouldings to give films or sheets or

bottigsh I e ROVGAIRONE S SRS NI ANoRAESHRS Welght SUStrBEHR e g. fattening

according to the present invention which are obtainable in this way and

poly &RSoHARE RbANIBRifiBP S obtainable therefrom can be employed for the
production of extrudates (sheets, films and laminates thereof, e.g. for card 30
uses and tubes) and shaped articles (bottles), in particular those for use in
the transparent sector, especially in the field of optical uses, such as e.g.
sheets, multi-wall sheets, automobile and architectural glazing, diffusing or
covering screens, lamp coverings, covering screens of plastic, light
conductor elements or optical data storage media, such as audio CD,
CD-R(W), DVD, DVD -14- R(W), minidisks in their various only readable or
once-writable and optionally also rewritable embodiments, and data carriers
for near-field optics. Furthermore for the production of objects for the E/E
and IT sector, such as housing components or coverings. Further optical
uses are lenses, collimators, LEDs and light conductors in an LED
illumination unit. 5 The polycarbonate compositions are used in particular for
the production of compounds, blends and components in which thermal and
mechanical properties are utilized, such as, for example, housings, objects in
the E/E sector, such as plugs, switches, panels and lamp holders and
coverings, the automobile sector, such as lamp holders and coverings and
glazing, the medical sector, such as dialysers, connectors and taps, and
packaging, such as bottles and containers. 10 The present application
likewise provides the extrudates and shaped articles or mouldings from the
polymers according to the invention. Further possible uses of the
polycarbonate moulding compositions according to the invention are safety
screens, which are known to be required in many areas of buildings, vehicles
and aircraft, and as shields for helmets. Production of extruded and solvent
films for displays or electric motors, 15 also ski foils. Production of blow
mouldings, such as water bottles (see, for example, US Patent 2 964 794).
Production of transparent sheets, in particular hollow sheets, for example for
covering buildings, such as stations, greenhouses and lighting installations.
For the production of traffic light



housings or traffic signs. For the production of foams (see, for example, DE-B
1 031 507). For the production of filaments and wires (see, for example,
DE-B 1 137 167 and DE-A 1 785 137). A_sl%q translucent plastics with a
content of glass fibres for lighting purposes (see, for example, DE-A 1 554
020, 5Qpike production of small precision injection mouldings, such as, for
example, lens holders. For this, polycarbonates having a content of glass
fibrg XMOQ!F% %)gonally additionally contain about 1 to 10 wt.% of M0S2,

bas al weight, are used. Optical uses, such as optical storage
media (CD, DVD), safety glasses or lenses for photographic and film
camanesuéspelytartexarapleadd EwAn28if2 201 haBrulagihi tedsusipnitt@es wiere prepared in a
@m%H{%rug&SIiig[grﬁgggHgggsgables (see, for example, EP-AI 0 089 801). As

electrical insulation materials for electrical conductors and for plug housings

and PRI AR FORURIS ¢ SATERYARTETRING P BRIEMTP [HBYGE SAUR B K U, composed of
the ﬁﬁ(ﬁjwc_ﬁonfoﬁWpse elgorideammrm&gtﬁsmm sbubt_aﬂezhﬁeeaddlamps"perert-Butylphenol
scapares light ﬁﬁé%%ﬂ%ﬁﬁé‘?fﬁpecg}ﬂg&%- EQVMH'Q%@?%-%miBendme (EPP) or

|
oxygenators, dialysers. For foodstuffs uses, such as e.g. bottles, tableware

and CHBYRIEHGHNIS YEPear e sairint ANROBTE'S Seltianridiaedofigihe aqueous
1Qvitrphasks Feschidmisemtsieray b ds wadher sposs aaniitiess sitbHhpyeyostatom, and then

polgsadrel hausehaldAditlggosyGhire & %HW&%HK%%E%W@@%M&M water by
hous?#és. For,housmgs, such as e. g}%lectrlcal dlstr%tlonﬁt inets, electrical

equiBHAah L U SR A i e R G BB R MIRRIFS R USapy L8 concentrated to a
electeivengatcsledtfdnic /@quipmehnabcathenateodudtiotroé vetoratyikeeaapbration. The
safebsinelineise AURQRIISEQBIPARNSy SfD R 8@ 8ddn AnolBie HasbBRASEScarbonate is

1 ehic‘blte _boc(ii)écom Ict)ntent aﬂdﬁsh tc:k ab§orbers._Il:)otrhotherfug?s, such $&.9.
attéRiAg “Stabfa toors OF animal tage 16 ERaRpled ExXamoie 185 o
Varitssfplsiying irearitssceadtioniweliffémptemeoiBauiies wéigtredistibugions unless stated
wergigseRased in a 5 continuous interfacial process. The reaction is
conducted continuously in an emulsion comprising a solvent mixture,
composed of 533 WBieBP FEARILAE CIRHIR LRI lppaptaton 14.65 %
chlorobenzene, anosyater4paagAButylphenol (BUP) and phenol (PHE) are

mployed as chain terminators. N-Ethylpiperidine (EPP) or triethylamine
2 TEA) is used ag %\éegglégg's{%k?/ﬁe polycarbonate solution formed, after the

aqueous ° Sodium hydroxide solution 1: 8.34 kg/h; concentmatd2.0 %
. Sodium hydroxide solution 2: 20.9 kg/h; concentmat2.0 %
. Chain terminator BUP: 22.0 kg/h (11 % in solvent)
. Catalyst EPP: 25.3 kg/h; (3 % in solvent)
25 . Phosgene / bisphenol A (BPA): 119.3 mol%, basedhensubstance amount of
BPA
o EPP / BPA: 1.6 mol%, based on the substance anodBRA
. BUP / BPA: 3.8 mol%, based on the substance anwfuBiPA
. Reaction temperature: 36 °C
30 o Polycarbonate concentration: 16,5 %
. V number (viscosity number): 25.5 +/- 0.5 tfg measured in accordance with
ISO 1628-1

. 3-stage procedure



10 phase has been separated off, is washed under acidic conditions with
hydrochloric acid, and then washed under neutral conditions until free from
salts by means of completely desalinated X\éqter by means of disc separators.
The polycarbonate solutions washed in this way are concentrated to a

Conﬁﬁﬂ@%@ﬂ@soéf@ﬁeﬁ%mg@tﬁg RRNGROABER %B’&%&h@@%&hﬁé%m terminator and

pre-evaporation. The residual solvent is evaporated off via a devolatilization
extrtRIECRALINR FRLRINRL BRIV hoRSRYRE ﬁ@'&fﬁﬁ.‘?ﬂi’é‘dcéi&de‘{'ﬂﬁ‘élf“ﬁ?dﬂ‘ées“gated- The
whichaiaftemndoahingdn advetsudathptiestdegbosisl (raviolaniesr) Whe risihading

reaction conditions were implemented (figures in % are % by weight, unless

tat therwise). Na bisphenolate socgution: throughput 650.0 kg/h, .
o B R D RE R AR, RO S g AL erooB o5 Rgftes according t
Sodrammgsrokide Solkeioa Prapd4kg/nteortioe mhaiemsR 0ersti@odanditions, and the
hydﬂawaeamlat@@rhag&@f% ke/BxeRRRANY i ZelHod @k@@@%@gmit@am preparation of
25 BIRIENS FLrBct) & RS TES o ERe b Lo ano catas
am&antsfsEP AcRPRYEBPA: 1.6 mol%, based on the substance amount of
18PA BUP / BPA: 3.8 mol%, based on the substance amount of BPA
Rea]céicﬁg {emperature: 36 C 30 Polycarbonate concentration: 16,5 % V
number (viscosity number): 25.5 +/- 0.5 cm3 /g measured in accordance with
ISO 1628-1 3-stage procedure -17- In the series of experiments, the
infllenemmtthe seivert, theceatateshaebine chalpsterninator and
corresponding-£om \gtnder-otherwiseigenticalreaction conditions
was Investigate JW'Fhe chain terminator was added such that the target
vis¢asity (or V nitfrber) waB¥eached. 5 The fdifowing continuous reaction
conditions were galized, thgymwlycarbonatesggeording to

hinati
oimmad

4 SM phenol EPP
5 SM phenol TEA
6 SM BUP EPP
7 SM BUP EPP
8 SM BUP EPP

MC: methylene chloride

15 MCB: chlorobenzene
SM: solvent mixture (52.5 % MC: 47.5 % MCB)
BUP: para-tert-butylphenol
EPP: ethylpiperidine
TEA: triethylamine

20
The Tg is determined in accordance with ISO 113b& HDT in accordance with ISO 75. The
solution viscosity eta rel is determined in methglechloride (0.5 g of polycarbonate/l) at 25 °C.
The nitrogen content is determined by the Antekhoet The determination of phenolic OH (end
group determination) in the polycarbonate is cdrigeit photometrically after complexing with

25 titanium tetrachloride TiGl(calibration with bisphenol A).



Examples 1 to 5 being prepared under the abovementioned reaction
conditions, and the polycarbonates according to Examples 6 to 8 being
prepared analogously to the preparation of Examples 1 to 5 but with a
100-fold higher throughput. The solvent, chain terminator and catalyst can

b | e onate is
T R LR B e %%CE%{%MM‘“%%%?EEWZW’ t

M
pheffSITEAYS SRIBTREDP FeM B REPEN 8“%?\'7{0@ WP iqipe. (calibration with
methighirEacialbridie 48A\E8: diiispblbriz®ne SM: solvent mixture (52.5 % MC:

47.5 % MCB) BUP: para-tert- butylphenol EPP: ethylpiperidine TEA:

Iam ne 20 The T determi n acco dance wth I 57, t
DT B TE R TR0 B0 LB P R AT CRGHfrogg s were
in nedtaiileheasdloride (0.5 g of polycarbonate/l) at 25 C. The nltrogen
content is determined by the Antek method. The determination of phenolic
OH (end .group determination) in the polycarbonate is carried out

pho Sime ically after complexing with 25 titanium tetrachloride TiCl4
(calibration with bisphenol A). -18- The determination of hydrolysable chlorine

(ena\.ggggi@ determinalign) In the polygarbonate I1$ 3 4C 5C
N ppm | <2 17 22 35 70
hydr. ClI % <0.2 <0.2 <0.2 <0.2 <0.2
phenolic OH ppm | 300 180 140 90 100
GPC
Mn 10124 10177 12002 10236 9854
Mw 22571 22504 25908 25171 23442
D 2.23 2.21 2.23 2.46 2.38
U 1.23 121 1.23 1.46 1.38
eta rel (solution
Viscosity) 1.249 1.249 1.264 1.267 1.253
Vicat VSTB 50 °C 146.8 147.3 147.3 144.7 143.6
HDT Af °C 127.1 128.3 128.6 126.2 125.5
HDT Bf °C 140.7 141.3 141.6 138.6 137.7
SO 180/4A+steep
slope
Room temperature
RT kd/nf | 10x69t 10x69t 10x73t 10x76t 10x74t
0°C kd/nf | 10x61t 9x65t 9x67t 9x71t /

/ 1x16b 1x15b 1x5b 10x30b

10

C = comparison

Conditions 4 and 5 (in each case conditions witlenph as the chain terminator) show
significantly lower Vicat temperatures (approx. 242) compared with conditions 1 to 3 (in each

15 case with p-tert-butylphenol as the chain termian the other hand, the conditions according



carried out photometrically after reaction with 4-(4-nitrobenzyl)-pyridine
(calibration with bischlorocarbonic acid ester of bisphenol A). 5 The
polycarbonates listed in Table 2 with the_f(inging thermal and mechanical
properties were obtained here. Table 2 Analysis unit 1 2 3 4C 5C N ppm <2

17 36 g (Reh¥gh StV BEP 25 theé thath Eraintedi@h fiple AELPRIMAIXHBO (approx.
140,90 100 GPC Mn 10124 10177 12002 10236 9854 Mw 22571 22504

25958 251 P19 WSUE098588M 1 5 932 46 2.38 U 1.23 1.21 1.23 1.46 1.38
eta rel (solution viscosity) 1.249 1.249 1.264 1.267 1.253 Vicat VSTB 50 C

R L e e H S AX QA 6 e hde Doigehiddiied dith Bup as an end
. . . . 41A+Ste siope 00

SO STOR RSN B D SR AHSPE LR AT o CEGRD 0 = 1.26). I
10xBlisBEERYxBTORT 1.t HarsdBie X I5ePse AOHBDS isL e isohfpegiion of low and high

Condiishsafadighes (N eRshsGaGetaneitiarsadthrriieaal as the chain
terminator) show significantly lower Vicar temperatures (approx. 144 C)

compared with conditions 1 to 3 (in each
Examples6 - 8:

10 The preparation of the polycarbonates accordirigxample 6 to 8 was carried out analogously to

the preparation of Examples 1 to 5, but with a d@@-higher throughput.
Example 6: PC 1 (according to the invention) - P€dmparison)
Example 7: PC 3 (according to the invention) - P€a&mparison)
Example 8: PC 5 (according to the invention) - PE€dmparison)

15 The results are summarized in Table 3.



15 case with p-tert-butylphenol as the chain terminator). On the other hand,
the conditions according -19- to the invention with BLIP as the chain
terminator deliver higher Vicar temperatu_r%_(approx. 147 C) in continuous
operation. As can be seen in Figure 1 (comparison of the GPC curves),
polyeasianates with BUP as an end 5 group show a significantly narrower
molecular weight distribution (inhomogeneity U = 1.26). In this context,
anpther—"narrowef;—cotrse-of the e-is-found-in-the regionofHow aanC 6
high molecular weights M. This is hdlcatedjw the arrows in Figure 1.
Examples 6 - 8: 10 The prepfafation of4he paly&atbonate§ accordifgbto C
Exaomale frigiBavwag carriedsoyt analegously tastire prepadation bBEramplesHe
- :

Evamnlale:- DO 1 (AanArAl to
1.317

1t T)a butwith-a1806-fold highei’ thfoughput Pre10. 1 g \;1 Zén

the |env<raention) - PC P (coniparison) |[Example ;LA 3 (according to the

inyeition) - PC 4 (cpthparjséed)SExangle 8: PC18Y&ccordiid %o the Hadehtion)149.9
- Pyiedicgspastson) odS Thergesults as summaunged I Tadde 3] -24sd gble 3148.4
PC2PC 4 PC e PC1CH ?’ CPC5C Chain tm."ginateip'ué'lP HEBUPR 18
PHE BUD (50 5t 18 - - 11993 1.4881 3231 X7° Tq C 144 5 1493519
14pHDTR(BO4BO Mieat VSIB/50 C 1385 146123149.8 14H. 5 150.5448.4 1423

HL GPA[HY)70) L 129 12b.9 129.51127.4 129.0 128 HDI1 B (I50 75) C
14p.7 139.2 143.1 140.5 144 142.3| GPC (RI) Mn 411064111873 10

ALevio

50

) 101 Q
13008 11881 Mw 6084 2687 2809 Aes) 31863 913559 1 48745 | 381881
1.5%1n42 1.63 26084 26970 28295 27882 31607 31322
U 1.48 1.53 1.38 1.55 1.42 1.63
Notched impact
strength SO
180/4A
23 °C kJ/m2| 82t 93t 83t 86.5t 87t 91t
10 °C kJ/m?2
0°C kJ/m?2
-10 °C kJ/m?2 Ox71t
1x25b
-20 °C kJ/m2| 78t 2x81t 8x78t 7x83t 81t 85t
8x17b 2x18b 3x20b
-30 °C kJd/m2| 8x77t 16b 2XTTt 19b Ox81t 1x76t
2x19b 8x19b 1x26b 9x19b

C = comparison
t = tough
5 b = brittle

It is found that the polycarbonates prepared adegrtb the invention have a significantly better

notched impact strength at low temperatures tharcémparison polycarbonates.



Notched impact strength ISO 180/4A 23 C kJ/m2 82t 93t 83t 86.5t 87t 91t
10 C kdJ/m2 0 C kd/m2 -10C kJ/m2 9x71t 1x25b -20C kJ/m2 78t 2x81t 8x78t
7x83t 81t 85t 8x17b 2x18b 3x20b -30C k_JérP_Z 8Xx77t 16b 2x77t 19b 9x81t
1x76t 2x19b 8x19b 1x26b 9x19b C = comparison t =tough 5 b = brittle It is
foung thaidge polycarbonates prepared according to the invention have a
significantly better notched impact strength at low temperatures than the

e T B e R i een

the in terminator) and PC2 (PHE as the chain terminator) were mixed and

cor N g 3 EoStBUL e DN SI03% i O ORI LS b Rl ond
stalsifizwourites B 4naomPot pénvibrithZiovtef Ritdiybrashinenasld hdaastabilizer and
ngenuiR A WiSKERW BN Ve sIERRED AR SO ayed e LR fedi e ufer.

Table 4: Table 4: Compound from Compound from PC 2 PCI (comparison)

MVR 300 C/1.2 kg (ISO 1133) ml/10 min 14.2 14.0 Vicat softening

tempe? RN W B shayedzhpapipes given in Table 4:

Table 4:
Compound from | Compound from PC 2
PC1 (comparison)

MVR 300 °C/1.2 kg (ISO 1133) ml/10 min | 14.2 14.0

Vicat softening temperature B 50 °C 146.7 141.2

Ball indentation temperature IEC 335-1°C 139 137

Ball indentation at 135 °C, storage for

24 h at 23 ©, rel. atmospheric humidity mm 1.28 1.61

50 % (diameter in mm)

10
It can be clearly seen that the composition acogrdd the invention comprising PC1 has both a
higher Vicat temperature and a higher ball indéotatemperature (BIT) compared with the

composition comprising PC2.

15 Example 10:
PC 9 (comparison):
A branched polycarbonate was prepared analogooskxample 4, with phenol as the chain
terminator and additionally 0.3 wt.% of isatin bmsol (IBC) as a branching agent; relative
solution viscosity: 1.31.

20
PC 10 (according to the invention):
A branched polycarbonate was prepared analogouslgxample 6, with BUP as the chain

terminator and additionally 0.3 wt.% of IBC as atching agent; relative solution viscosity: 1.31.

25



Ball indentation temperature IEC 335-1 C 139 137 Ball indentation at 135 C,
storage for 24 hat 23 0, rel. atmospheric humidity mm 1.28 1.61 50 %
(diameter in mm) 10 It can be clearly see_r%&h_at the composition according to
the invention comprising PC1 has both a higher Vicat temperature and a
highgghall indsptation temperature (BIT) compared with the composition
comprising PC2. 15 Example 10: PC 9 (comparison): A branched
pol 8%&??5%9@%3 prafared analogously to Example 4, with phenol as the
chatDiefnriiadbP@nd additionally 0.3 wt.% of isatin biscresol (IBC) as a
brapghing ageptigelative solution viscosity: 1.31. 20 PC 10 (according to the
invention): A branched polycarbonate was prepared analogously to Example
, with BUP as the chain terminator and additionally 0.3 wt.% of IBC as a
bradestinepatst; 1®lative solution viscosity: 1.31. 25 -22- Test results PC 9:
Vicatitamanapatuied 4526 ¢c HDT-A: 128.2 C HDT-B: 142.0 C 5 Test results
PC Ag%ﬂp%(g%gerature 152.4 C HDT-A: 130.2 C HDT-B: 144.7 C 10

HDT-B: 144.7 °C
10
The polycarbonate according to the invention PGsli@ws a higher heat distortion temperature

than PC 9 in all cases.



The polycarbonate according to the invention PC 10 shows a higher heat
distortion temperature than PC 9 in all cases. -23- Claims 1. Use of
alkylphenols of the general formula (1) R% R1 5 in which 10 R1 and R2
independently of one another represent ﬁygr'ogen, CI-C18-alkyl, C6-C12-aryl,
pheap&d-C6-alkyl or naphthyl-CI-C6-alkyl, but wherein R1 and R2 cannot
simultaneously be hydrogen, in a continuous interfacial process for the
preparati flinear I I te 15 having an inhomogeneity
fact%'r,%vgr%erzarfé%# %Hﬁ%&@ggﬁgﬁﬁa@ﬁ (%@arious molecular weight ranges
is as follows: for low-viscosity polycarbonate having an average molecular
weight (weight-average) of from 18,00@t0 22,886hg/mol, U is 1.08 to 1.18,
20 for medium-viscosity polycarbonate havin gymolecular weight
(weight-average) of greater than 22,000 to 2 ol, Uis 1.18 to 1.60,
for high-viscosity polycarbonate having an average molecular weight
(weight-average) of 25 greater than 26,000 to 43,000 g/mol, U is 1.30 to

.75. 2. Use according to claim 1, wherein for low-viscosity polycarbonate

aving an average molecular weight (weight-average) of from 18,000 to
22,000 g/mol, the inhomogeneity factor U is 1.164o 1.16. 30 -24- 3. Use
according to claim 1, wherein for medium-viscosity polycarbonate having an
averagﬁlvm% cular weight (weight-average) of greater than 22,000 to 26,000
g/mol, the inhomogeneity

10 R1 and R2 independently of one another represgdtoben, C1-C18-alkyl, C6-C12-aryl,
phenyl-C1-C6-alkyl or naphthyl-C1-C6-alkyl, but whan R1 and R2 cannot simultaneously be
hydrogen,

in a continuous interfacial process for the prapan of linear or branched polycarbonate
15 having an inhomogeneity factor, wherein the inhoemmjty factor for various molecular

weight ranges is as follows:

for low-viscosity polycarbonate having an averagdecular weight (weight-average) of from
18,000 to 22,000 g/mol, U is 1.08 to 1.18,

20
for medium-viscosity polycarbonate having an ageranolecular weight (weight-average) of
greater than 22,000 to 26,000 g/mol, U is 1.18.66,1

for high-viscosity polycarbonate having an averagelecular weight (weight-average) of
25 greater than 26,000 to 40,000 g/mol, U is 1.30.76.1

2. Use according to claim 1, wherein for low-visgppolycarbonate having an average molecular
weight (weight-average) of from 18,000 to 22,00@@/ the inhomogeneity factor U is 1.10 to
1.16.
30



factor U is 1.20 to 1.50. 5 4. Use according to claim 1, wherein for
high-viscosity polycarbonate having an average molecular weight
(weight-average) of greater than 26,000 %49,000 g/mol, the inhomogeneity
factor U is 1.35 to 1.60. 5. Use according {o claim 1, wherein for

MediuTsYiSEesingoly CAtRANALG AGUING A MRl RS b BNIS DI WVRIGTG an average
(weight-average) (i)gfhgreater than 22,000 to 26,000 E/mol the inhomogeneit
: imeL,

factor TOlEH 180545 § R IR5AYLRIBN A RV ARCHAR &R0 g mol. the inhdmogeneity

high-viscosityipdlgesedortate having an average molecular weight

(weight-average) of greater than 26,000 to 40,000 g/mol, the inhomogeneity

5 factor Uis 1.35 to 1.55. 7. Use according to claim 1, wherein the

%om%oig‘%ed Al 'F@rr%om%%c{‘} i ’pﬂ%‘?{fﬂbty‘rbh%%*?i?’%%-%@%ﬁéﬁ@%t&. "Rylgg an average

Compoxsigshlaongiaisi et ipalgead on aie serkaiap ie 461 WOthan@rihaldiihmogeneity

accordifaébt@)GiainmsLas.am end group, wherein the inhomogeneity factor has

the following values, depending on the molecular weight range: for

low-viscosity polycarbonate having an average molecular weight

(weight-average) of 25 from 18,000 to 22,000 g/mol, U is 1.08 to 1.18, for

mediul iS58 Gl CHPBB b PRIGIAd UM AEE= i JTabGRPaaigHRaving an average
1Qweighheleeragekiohigrecitit-tvarn@d, 00 0reat26 10802 noc?61008 4/rh6lithé.BBpmogeneity

30 for Aighrvj$£9siyipelygarbonate having an average molecular weight

(weight-average) of greater than 26,000 to 40,000 g/mol, U is 1.30 to 1.75,

B) at least one additive chosen from the group consisting of heat stabilizer,

mold Yeke aseoaientamiiight stabdizier. fop Shigh-Gakn prdytiarperwterdimdnto an  average

claim & gemiriaiag-Qlgh-dvurhie)(begrdenHagtpie A0ABAPHENIN hhomogeneity
omp?S|£[|orb?§;f%rgtlnq E%clalm 8, comprising 0.005 to 0.8 wt.% (based on
Ao 11.55.

1 he totdl" 86mp05| oo)

7. Use according to claim 1, wherein the compounthe formula (1) is p-tert-butylphenol or n-
butylphenol.

20 8. Composition comprising

A) polycarbonate with alkylphenol of the formula (Pcarding to claim 1 as an end group,
wherein the inhomogeneity factor has the followirsgues, depending on the molecular

weight range:

for low-viscosity polycarbonate having an averagdemular weight (weight-average) of
25 from 18,000 to 22,000 g/mol, U is 1.08 to 1.18,

for medium-viscosity polycarbonate having an averamlecular weight (weight-average)
of greater than 22,000 to 26,000 g/mol, U is 1d.8.60,

30 for high-viscosity polycarbonate having an averag®gecular weight (weight-average) of
greater than 26,000 to 40,000 g/mol, U is 1.30.76,1

B) at least one additive chosen from the group cdngisif heat stabilizer, mould release

agent and light stabilizer.



5 11. Composition according to claim 8, wherein the heat stabilizer, the

mould release agent and light stabilizer are chosen from at least one from

the group consisting of tris-(2,4-di-tert- byﬁ/ phenyl) phosphite, tetrakis
(2,4-di-tert-butylphenyl) [ 1, 1 -biphenyl] -4,4'-diyl- bisphosphonite, triisooctyl
phogphatsmpediiaryibidialig tigsiearatederinlsne aesisaialf o51aM¥hd on the total
stearate, propanediol stearate, octadecyl 3-(3,5-di-tert-butyl-4 10
hydroxﬂﬁ@‘%’fﬁ%prionate, bis(2,4-dicumylphenyl)pentaerythritol

diphosphite, bis(2,6-di- tert-butyl-4-methylphenyl)pentaerythritol diphosphite,
tripHEnyhsERSsHIAR , 25EAFIEa DI MirfhZiRER SES B L, Widhdaarfrates, the total
cinnamimapicsiEstgrs and oxalimides. 12. Composition according to claim 8,
comprising triphenylphosphine and pentaerythritol tetrastearate. 15 13. Use

of the ceBppsinn aceordlingocrlnin Sies e REQRASBIIGE O oML ANIS-88Ggent and
Dlends. )51 (1% ComBosion arserding 0,gaim & T e IOSLENON 3T, 1. on

mouldings. oul INgsS obtainable from a composition accor o clai

8. butylphenyl) phosphite, tetrakis(2,4-di-tert-butygmyl)[1,1-biphenyl]-4,4'-diyl-
bisphosphonite, triisooctyl phosphate, pentaenghretrastearat, glycerol monostearate,
stearyl stearate, propanediol stearate, octadecyl -(3,52di-tert-butyl-4-

10 hydroxyphenyl)proprionate, bis(2,4-dicumylphenyhtaerythritol diphosphite, bis(2,6-di-

tert-butyl-4-methylphenyl)pentaerythritol diphostghi triphenylphosphine, benzotriazoles,

triazines, benzophenol, cyanoacrylates, cinnanitt esters and oxalimides.

12. Composition according to claim 8, comprisingphienylphosphine and pentaerythritol

tetrastearate.
15 13. Use of the composition according to claim 8tha preparation of compounds and blends.
14. Use of the composition according to claim 8tFar production of mouldings.

15. Mouldings obtainable from a composition acaogdio claim 8.



