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} halide source and an alcohol-free solvent comprising at east one liquid aromatic hydrocarbon, optionally in combination with a dipo-
- lar aprotic liquid such as N-methylpyrrolidinone. These oligomers may be further polymerized by melt polymerization 10 precursor
" polycarbonate oligomers which may be converted to high molecular weight polycarbonates by melt or solid state polymerization,
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polycarbonates is disclosed, for example, in US Patents 4,948,871, 5,204,377 and
5,717.056. Use of this method is of increasing interest by reason of its effectiveness
and environmental benefits. It is typically described as involving three steps, of which
the first step is the formation of a precursor polycarbonate, often an oligomer,

10 typically by a reaction such as melt polymerization (i.e., transesterification) ofa
dihydroxyaromatic compound such as 2,2-bis(4-hydroxyphenyl)propane (bisphenol
A) with a diaryl carbonate such as dipheny! carbonate. The second step is
enhancement of the crystallinity of the precursor polycarbonate, and the third step is
the building of molecular weight by heating the enhanced crystallinity precursor

15 polvcarbonate to a temperature between its glass transition temperature and its
melting temperature.

Other methods of polycarbonate oligomer preparation are known. They
include the oxidative carbonylation (hereinafter sometimes simply “carbonylation™ for
~ brevity) of a dihydroxyaromatic compound; i.e., its reaction with carbon monoxide
20 and oxygen in the presence of a compound of a Group VIII element with an atomic
number of at least 44, preferably palladium.

The carbonylation of both mono- and dihydroxyaromatic compounds
by this method is disclosed, for example, in US Patents 4,096,168, 4,096,169 and
4,201,721. Further developments, of particular applicability to monohydroxyaromatic
compounds, are the use of co-catalysts which may include an inorganic co-catalyst

I~
n

which is a cobalt compound, especially a complex with a pentadentate ligand, as

iHustrated by the cobalt(Il) salt of bis[3-(salicylalamino}-propyl}methylamine, said

complex hereinafier being designated “CoSMDPT"; and an organic co-catalyst, most

often a terpyridine such as 2,2":6',2"-terpyridine. Reference is made, for example, to
30 US Patents 5,231,210 and 5,284,964.
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reacti on viempergureso(T grbelow H°End oxygen in the presence of a conpound of a
Goup VIII element with an atom c nunber of at |east 44, preferably

By th s method fo. i LePaage R ikelpteacE oo (RLRIBEE 30 Guspnnily T
4, 096. 169 Hpighiometric proportion of the expensive palladium compound is usually required
for their preparation. In the second place, oligomer production is often low even when
a stoichiometric proportion of palladium is employed, whether calculated in terms of
percent yield based on dihydroxyaromatic compound or on “turnover number”, the
20 number of moles of carbonate units formed per gram-atom of palladium. In the third

place, excessive reaction times on the order of 15 hours are frequently necessary.

The conventional second step of the SSP process, crystallinity

enhancement, is considered essential in accordance with the aforementioned prior art.
As taught, for example, in the aforementioned US Patent 4,948,871, the crystallinity

25 of the precursor polycarbonate should be in the range of about 5-55% as determined.
for example, from powder X-ray diffraction patterns. If it is below 5%, the melting
point of the precursor polycarbonate is so low that melting rather than SSP may occur.
On the other hand, at crystallinity levels greater than 55% the rate of the molecular
weight building step is too low to be practical.

30 Crystallinity enhancement may be performed by several methods.
These include heat treatment, solvent or non-solvent treatrnent, contact with

crystallization promoters and treatment with swelling agents. Each of these methods
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A first aspect of the invention is a method for preparing a
polycarbonate oligomer composition which comprises contacting at least one
dihydroxyaromatic compound with oxygen and carbon monoxide in the presence of

20 an amount effective for carbonylation of at least one catalyst composition comprising:

a Group VIII metal having an atomic number of at least 44, or a
compound thereof;

at least one organic or inorganic co-catalyst;
at least one halide source; and

25 an alcohol-free solvent comprising at least one liquid aromatic
hydrocarbon and a dipolar aprotic liquid.

A second aspect is a catalyst composition comprising a Group VIIi
metal, co-catalyst, halide source and alcohol-free solvent as defined above.

A third aspect is a method for preparing a high molecular weight
30 aromatic polycarbonate which comprises: '

- 3.
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crystallin RBHES WRick mayt b prepared by the method of the first
aspect of this invention typically comprise structural units of the formula

O——0Q

@ 0—A'—0

wherein each A' i$ independently an aromatic organic radical. Preferably, each A'is a
radical of the formula

an AZ——y Al

wherein each A’ and A*is a monocyclic divalent aryl radical and Y is a bridging
radical in which one or two carbonate atoms separate A® and A’. Such radicals are
derived from dihydroxyaromatic compounds of the formula HO-R-OH and bisphenols
of the formula HO-A%-Y-A-OH, respectively. For example, A’ and A’ generally
represent unsubstituted phenylene, especially p-phenylene which is preferred, or
substituted derivatives thereof. The bridging radical Y is most ofien a hydrocarbon
group and particularly a saturated group such as methylene, cyclohexylidene, or
isopropylidene which is preferred. Thus, the most preferred polycarbonates are those

derived entirely or in part from 2,2-bis(4-hydroxyphenyl)propane, also known as
“bisphenol A”.
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the met hod (s)gec&arfl% preiterred 1 most instances are palladium(II) salts of organic acids, most

often Ca.¢ aliphatic carboxylic acids, and palladium(II) salts of B-diketones.

15 Palladium(Il) acetate and palladium(II) 2,4-pentanedionate are generally most
preferred.

Also present as part of the catalyst composition is at least one organic
or inorganic co-catalyst. Most often, both of at least one of an inorganic and at least
one of an organic co-catalyst are present.

20 Inorganic co-catalysts include divalent or trivalent manganese halide or
carboxylate salts, or amine, diketone, or carbon monoxide complexes; or cobalt (If)
halide or carboxylate salts, or amine, diketone, or carbon monoxide complexes, €.2.,
cobalt chloride and cobalt acetate. One genus of preferred inorganic cb-catalysts
includes compounds of the type disclosed in the aforementioned US Patent 5,231,210;
namely, complexes of cobalt(Il) salts with organic compounds capable of forming
complexes, especially- pentadentate complexes, therewith. Ilustrative organic

2
n

compounds of this type are nitrogen-containing heterocyclic compounds including
pyridines, bipyridines, terpyridines, quinolines, isoquinolines and biquinolines;
aliphatic polyamines such as ethylenediamine and tetraalkylethylenediamines, such as

30 tetramethylethylenediamine; crown ethers; aliphatic ethers; aromatic or aliphatic
amine ethers such as cryptands; and Schiff bases. The especially preferred inorganic
co-catalyst is CoSMDPT as defined hereinabove.
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speci fic nol ecul ar | r re often, a mxture of ol]gomers containing
the same structural Vﬁ%ﬁqp%s%%&@%%w%ﬁé AY bR ?{@Iﬁﬂ%ﬁd&ﬂpﬁ?: fJOV\E’fa@TI*R%. Sai d

met hod i s Qeange eed ipstipgialhbrosd byfihd feduaipeciftiid abinondsior aesixaat al yst
conppgi ti QRer@bf the gg&{gﬁln i ltiop Includes, first,
a metal  sel ected JBr%om heﬁgggggly?:%ﬁgﬁg{l? P\Egﬁotger?g({ﬂﬁgg? hﬁfﬂ-‘?ﬂb"cﬁ el

pal | adi um3SESMPAHRds Sueh At Ldrasrpnsiaad icataehol oantlyagumgney Ad Otdibydroky  Pal | adi um

i s the predeiractie @idghendiibiGquinahd. 20bMAIOL 'c%ﬁﬁésea??ﬁlte?%rfe(ﬂaﬂradi um
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including 2,2":6',2"-terpyridine, 4'-methylthio-2,2"6',2"-terpyridine and
15 2,2":6',2"-terpyridine N-oxide, 1,10-phenanthroline, 2,4,7,8-tetramethyl-1,10-
' phenanthroline, 4,7-diphenyl-1,10-phenanthroline and 3,4,7,8-tetramethyl-
1,10-phenanthroline. The terpyridines and especially 2,2":6',2"-terpyridine are
generally preferred,

The catalyst composition also contains at least one halide source.
20 Suitable halide sources include quaternary ammonium halides and quaternary
phosphonium halides represented by the following formula:

R'R'R’R*NX or R'R*R’'R'PX

wherein R, R?, R, and R* are each independently an alkyl group or
aryl group, each group independently having a carbon number of 1 to about 24, and X
25 is halogen, especially chloride or bromide. Bromides are preferred, for example tetra-
n-butylammonium bromide, tetraphenylphosphonium bromide and the like. Other
suitable halide sources include hexaalkylguanidinium halides, particularly hexaalkyl-
guanidinium chlorides or bromides. The gnanidinium salts are often preferred; they

include the o,o-bis(pentaalkyl-guanidinium)alkane salts. Salts in which the alkyl

30 groups contain 2-6 carbon atoms are especially preferred, with hexaethylguanidinium
bromide being most preferred. Mixtures of halide sources may also be used.



I nvol vi ng such conpounds as carbon nonoxi de, am nes, phosphines or ol efins.
Especially preferred in nost instances are palladiun(ll) Its of, rganl C
acids, nost often C2_6 aliphatic carboxylic acids, and %?WP ‘f') salts
of (3-diketones. Palladiun(ll) acetate and palladiun(ll) 2 4- pent anedi onat e
are generally nost preferred. Al so present as part of the catal yst
conposition is at |east one organic or inorganic co-catalyst. Mst often,

both of at | east ongF.of an i nor ?ni c and at ]Iéjgast one of an organic
co-catal yst are preséeht g@% EORRoRBIINCUAES 2 SQlYSRy comPysing At legst
trival ent omatigaidesemhtad h‘dhoa:arbomﬁybdpqyidéthsamsahtasnateﬁalam:lle1s Ifjuket one, or

b t b | at. | t
i no, ai B eSO ESns, B auhiacber Bt o £ HRERORIR 43 4o "na

cobal t acehgiesnf 2606t e3NIE, Sﬁltﬁl@ﬁ:%hfaﬁ@ h&ﬂk‘él’:ﬁﬁ@l‘lﬁn@]@d&%ﬂe}i@tt§lueh£‘£ﬁdjdes
corrpounds f.the tg?e di iﬁl osed |n t he af orementioned US Patent 5, 231, 210;

nanel?, JsEIpEHC S¥lepesn Ahey maY be grasentas snels oSN RRAsSURETe Sl e of

T ﬂ i ?g t mnmneamymﬁmmk bza ﬁﬁ?th%j@\bl?éﬁ ﬁﬁﬂﬁh@&tﬁﬁloré Jz@é:swt Within
ustratiye or ounso e, a ra cont ai ni ng

het er ocycl P%cocm%%ﬁ“&?r?sﬁ §RFRER IBWC* ﬁ% ?hﬁérBWt’ ggmd‘f E&B?‘maﬁﬁdnes

qui nol i nesvom&m:ﬂwdnmarbws, iacldding ghlonchenpnens; dichlorgieatdne, prhicasbenesesuch as

et P?Lﬁgfﬁ'aﬁ %qfene gl cﬂ:%fjdo?j%ﬁeﬁsh iGle 5+ use in the present

di an ne; crown ers,; I'c or
al i prt I C m‘éf-‘rW‘ﬁB et hers such as crypt ands; and SChI ff bases The especially
preferred inorganic co-catalyst is CoSI\/DPT as defined herei nabove. -5 17

February 2004 It is &icﬁ}%r\&étﬂlerbf&ﬂhescﬁ@ﬁpﬁis&fm fdiehd CWAPSticOpbSItLBAR Oy as an
I nor gani c 0:- caLC hxls% ﬁnn |tuent?£g1 | ea ound 1 @1 i,tabl e | ead conpounds
i ncl ude t HBALS AEEO TR (B Soa Ve RAOR PRRO RESTRE Boxy | at os
(e.g., fonwanesanddeatchtdsliphapic elebbolatiesndiog aiaham) and ehahotcamdounds
generally kyI or aryl
aroup, | 2 RS ol A B R BN EI e AR By Bl B Y1 0T el
as | d- c @rohiphirpgatonnpF bxdecarbor homwntlﬁdm@ysmt#y ¢QI@pArison with

similar systems additionally containing methanol in the amount of 27.7% by volume,

based on total solvent. The presence of the methanol caused the formation of

methanol-soluble carbonate products of very low molecular weight, unsuitable for

conversion to high molecular weight polycarbonate. On the other hand, in the absence

20 of alcohols an oligomeric product having a weight average molecular weight in the
range of 1,500-2,500, readily convertible to high molecular weight polycarbonate, is
typically obtained.

In a preferred embodiment of the invention, the solvent system
contains a dipolar aprotic liquid in addition to the aromatic hydrocarbon. Dipolar
25 aprotic liquids are an art-recognized class of compounds of which examples are
dimethyiformamide, dimethylacetamide, dimethyl sulfoxide and N-
methylpyrrolidinone (hereinafter sometimes “NMP™). It is often preferred to employ
NMP since its use affords polycarbonate oligomer in improved yield and increases
catalyst turnover, as defined hereinafter.

30 The proportion of Group VIII metal source employed is typically in the
range of about 5-800, preferably about 5-100, ppm by weight of metal, based on
hydroxyaromatic compound. For each mole of Group VIII metal there is usuaily
employed about 0.1-5.0 and especially about 0.5-1.5 moles of inorganic co-catalyst.

s



Organi c co-catal ysts which nmay be enpl oyed include, for exanple, quinones
and aromatic diols fornmed by the reduction of said quinq&@g or %Qaixture
t hereof . 1, 4-Benzoqui none and hydroqui none have been fou thEuY *ective,
as well as conpounds such as 1, 2-qui none and catechol, anthraqui none,

9, 10-di hydroxy ant hracene, and phenant hraqui none. Aromati c organi c am nes
are preferred, for exanple, terpyridine, phenanthroline, quinoline and

i soqui nol i lncl.udi n ‘o6, 2"-terpyridine, 4'-

met hyl t hi o%“imé“ ,Q‘g‘fl”t"%ér}ﬁ ?iahaﬁl‘néz'ﬁr{bmgiewf grgamie co-cptalpst andaboni oxi de,

1, 10- phenadrt! APcirelseably2abpuy 5810; stolarsthalide souid: phenant hr ol i ne,

4, 7-di phenyl- 1, 1 O-phenanthro line and 3,4,7, 8-tetranethyl -

1, 10- phenant hr ol i ne. sdihgntti I £l special Ly, 2,2':6" 2"-terpyridine
are ge_neréail%% C@rgfagrred. 15} e {c%ftgéa gﬁeﬁg%&g%%’?‘i’%Hfgli’%%é%@@ﬁsgr&m | east
one hal i de”'sOUFCRYTBptCHIRParar; Waien the sobeent includeken dipalze Bpratiy liagi@oni um

hal i dés anidogilirdrily oernyrifs @b EROND 590 (Al J1gies f ed by the follow ng
formul a: RIR2ZR3RANX or R R2R3R4PX v%ei n Eiflt%%as% and R4 are each

i ndependently an al group. ar ryl group, each group independently
havi ng a carbon nunbk(ég?s lgfsul?lﬂ{e tﬁﬂg%%éaﬁg’,“ naRErsan aropeirieneef absypadal | y

chl ori de drolsipsriedeoxyBemnvittethearatanpe béiag tadon fhoBI&NPhegiset hay be
honi um.br,om de thg like. O her

n- but yl amypgi ' l,phQs

sui tabl e hal ?%He&ggﬂir%éei‘?yf’tﬁg% é%ﬁgﬁ@ég?%}%&ﬁ%w&i'ﬂ MeFrpeR oiabeut Ph2d@ cul arl y
hexaal kyl -atmusphethisn Resatiin tempe@ired i ) i~di ni alts are

of t efy p?/ef I?r ?;1'8 tshe%picchﬁ)(;gquﬁet ﬁgg Z’qggmﬁgggﬁ%%g%‘?g‘ﬁg%%% unm al kane

salts: SalT9MEA8FAe AUl SiRYss arcopreterablpiesanhithibi redctios vessel

especi al | yupeahar prestnceicahsitemacaiy rgrand foBhdiMeld! BH:85 fggfh%%e%‘ﬁ%ﬁ
preferred, %é.%ﬁd'?fasoﬁ Sst}lgll e sogrc%i rraq\i al sg be used. -6 ebruary
2004 Finally. I he CHAFYS LRBBAFTIUR PHERRIRS TeaCuRAITGEHEe Bonpri si ng at
| east oné@cfqrdgicg verothe afaremyotoed Ui Rateiys, 399, T5diwttil teveRadH otpaBt eri al -
which is |cjﬂg}.&r@ixya}5‘iﬁi§fc c%ﬁgi'o%ﬂa iﬁ&ﬂﬂ{h&ﬂéons, particularly atnospheric

r e

pressure and a tenperatu Int

L5 In step A of the method of the third aspect of the invention, at least one
carbonylation oligomer, most often a mixture of oligomers of varying molecular
weights, is prepared by carbonylation. This reaction may be conducted as described in
the prior art, with particular reference to the aforementioned US Patents 4,096,168,
4,096.169 and 4,201,721, It is preferred, however, to employ the method of the first

20 aspect of the present invention for preparation of the oligomer.

As noted hereinabove, the carbonylation oligomer which is the product
of step A most often has an I'V below about 0.10. lIts degree of polymerization (DP) is
generally below 10, with a value of about 6 being typical. In step B, said
carbonylation oligomer is converted to a precursor polycarbonate oligomer. This is

25 typically effected by I_ﬁelt polymerization, in the presence of a catalyst and a diaryl
carbonate such as dipheny! carbonate to promote chain building by formation of
aryloxy end groups as a result of reaction with the hydroxy end groups of the
carbonylation oligomer. The molar ratio of diaryl carbonate to oligomers, based on
molecules of oligomer present, is at least 1:1 and usually in the range of about 1-3:1.

30 Conventjonal catalysts may be employed in step B, as exemplified by
tetraalkylammonium halides, tetraalkylphosphonium halides and the quaternary
bisphenolates disclosed in US Patent 5,756,843, the disclosure of which is
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range of about 20-30C. Suitable aromatic hydrocarbons include benzene,

tol uene and the isoneric xylenes. They may be present as, single ounds
or as mxtures; e.g., an isonmeric xylene mxture or a rﬂi‘%%’?‘éa%%%% uene
with one or nore xylenes. Wthin the context of the present invention

| iquid aromati c hydrocarbons include hal ogenated aromatic hydrocarbons,

i ncl udi ng chl orobenzene, dichl orobenzene, trichlorobenzene, and the I|ike.
M xtures of aromatic hydrocarbons are also suitable for use in the present

invention.; fr.h sol vent syst.em for the catalys
Conposi t i Oﬁ@?@&ﬂf&%ﬂat{ﬁi%{‘e?%@ea ecetélﬁgqhef%gtéfnaryn%f%nf} WF@?&PIS%“F € ﬁ#‘é‘%"ent
i nvent i on APL EFSETEhsubreasshereofbringthe diehalirydgrphatiniai fphiehglagk cohol s,
i ncl udi 1 (9 | cohol s, incl udi

i ncl udi ng Hﬁ@iﬂg&ﬂ@htom%xﬁétﬁa%poen%}ﬁnp °?¥hc-‘ké)§>hdfg%?‘c%ﬁ%§.°§§ ol's, including

cycl ohexanol . \'{ge adyant age; of oying a o’-Tree aromatic

hydr ocar bd¥*ed EP‘FH%W?“W SAYANHRSEY FdaWopysphenl 4y disoienumaiptiessAsshdwn syst ens
addi t$ onal inyhecfotioaviny fgmikiWheein R*Ns b &lipHERY Qhuﬁ%oﬁtﬁn?x?%ﬁléfe\‘éﬂég% based
on total scolbver}:\é(j The %GSS C@ @f he ryat P‘an?l causgd the formation of

ot hanol - SoT B Ba ARG 2 BCCTbS e SRS LBIPRIBE Ol AP AFRHGAL

unsui t abl ebisphenolednver si on to hi gh nol ecul ar wei ght pol ycarbonate. On the
ot her hand, in the absence of al cohols an oligoneric product having a

wei ght average nol ecular weight in the range of 1,500-2,500, readily
convertible to high nol ecul ar N§Bi)ght pol ycarbonate, is typically obtained.

In a preferred gjpoodi nent of flhe i nvent imon HORROBD ! -HeOAr&yFt €M contains a
di pol ar aproti cmlniquui din 9ddpt<\on to the faromatr}z mrocafbon. Di pol ar

aprotic liquids are ar'(Réerecogrw cl ass of compounds of which exanpl es
are di nmet hyl f or mam de, 5i nmet hyl acet fri de, dinethyl sulfoxide and N
met hyl pyrrolidinone (hereinafter sonetinmes "NMP'). It is often preferred to

enpl oy NWMP since i t%ﬁ%&%ﬁg@éﬁdg@hﬁg?{ Qﬁﬁﬂta%sc%ﬂﬁﬁﬁq?ﬁeriein . nproved yield

and increases catal ) _ I ned herernarter n- e proportion
of G®up \designgred 3 BP&a, efrpnvgpsignalgnelypilymedization conditionsaimgbidaig about

5-800, preferably.about 5-100 m hy wei ght metal .. hased o

hydr oxyar &Fﬁ%ﬁe?‘%’%ﬂ%ﬁ?ﬁ‘?g 6‘?“%'3@%“ s rgﬁg@f%ﬁm\)ﬁ%ﬂ% afn rﬁa‘ﬁ%’di s

usual I'y  pressures, may also be employed. An atmosphere of inert gas such as nitrogen or
argon is preferred.

The precursor polycarbonate oligomer obtained in step B is an
15 oligomer of higher molecular weight than that of step A, typically having an IV in the
range of about 0.15-0.40. It also usually has a substantial degree of crystallinity, at
least high enough for SSP to be conducted thereon without fusing of the polymer
mass to the point where no molecular weight building takes place. By reason of the
diaryl carbonate employed in its production, said product contains aryloxy end groups
20 at a level sufficient for active SSP to take place.

In step C, the precursor polycarbonate oligomer obtained in step B is
converted to high molecular weight polycarbonate. This may be achieved by melt
polymerization or, preferably, by SSP.

The conditions of the melt polymerization or SSP of step C are
25 typically conventional conditions for these reactions. These may include, in the case
of melt polymerization, conditions such as those defined for step B. For SSP, the
conditions may include progressively increased temperatures in the range of about
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enpl oyed about 0.1-5.0 and especially about 0.5-1.5 noles of inorganic
co-catalyst. -7 17 February 2004 about 0.1-3.0 and prefebﬁg%% ab%H 0.2-1.0
nol es of organic co-catal yst and about 2-150, preferabl YRY5Y4D, nol es
of halide source. Solvent is nost often present in the anount of about 5-20
m per gram of dihydroxyaromatic conpound. \Wen the solvent includes a

di polar aprotic liquid, it ordinarily conprises about 5-25% by vol une of

total sol vgnt S_i,S, supplied tqQ the reaction mxture in proportions of
about 2- Sd’%ﬁf)bﬁogﬁ‘ﬁﬂﬁ WFQQV@@H,O?W‘EWT&% SHell 26 Bograi argr g, Frequamlyoxi de.
The gases inayctofermitidtadidiee Wﬂﬁrtﬁégéwm‘efis% dn xture, to a total
pressure in the range of about 10-250 "atnospheres. Reaction tenperatures

in the range of abouf 60-.150C are typjcal. to Drying agents, typically
nol ecul ar si eves, areéPpPepP ?gﬁwa%‘égé‘?ﬁn"lﬂﬂf“{% apphied tooTSR bewever, isi nce

their preshntret banarsintesvenntg sty of drpeiltiake efi@derGént ¥4 BbdenllP ng der for the
reactq on ; ' i.bl it i referred nal ntain the ,
reactsi on 6%@51%3?21%) %&Bgsgfz@?l E’ég”%@@a\?ﬁ ‘?l?’g%cé ni}eg&;rg%qﬂngﬁg 1489t Pat ent

5, 399, 734 ciyitalliniphiovaks P refssibleewitltith wackoanyiatevainigostem TRobdirisorronp! et e.

In step Aagfadtdigdeided i1hentii t iLnventio at. | east one
car bonyl ation %ﬁ#gﬁ)r}er, Cl(rarrfsotsat hg?t%%{hgs Iﬂ‘lﬁﬁ%&rﬂé&g?é %ﬁhagﬁtge%:ngpbggi i ng

nol ecul ar PREVGREINCIRE SPPpHI e by Wathsonigomersn. This reaction may be
conducted as described in the prior art, with particular reference to the

af orementioned US Pdtententdod B611k&fhted byhh@ F6lchoRg 3Rsnfle£01, 721. It s
preferred, however, to enploy the nethod of the Fi rst” aspect of the present
i nvej i on P@F% ation of the oligoner. As noted herei nabove, the
car b@tnyl atEif)g{‘l 0 |gglrrr2r which is the product of step A nost often has an IV
bel ow about 0.10. Its degree of polynerization (DP) is generally below 10,
with a val ue of about stginksss sigelthygh prabsurg reactoe pqBppedavith gasanddigpidat i on

ol i goner is&n?@rfg/%l{r@gteh@eﬁhuﬁé %5&&?@%&%&6%&6}9&&8&%&%99%@@ Withs 1S
typically ef.fected bé mafl t, olléérrer i ﬁgqiil on, In the presence~of a catal yst
and a di ar§OUSHIPEYHERSS Sirshe ZyingHatiym(dhs Aoraianedionaie. draiNMDERai n
bui | di ng By2":542"ratpiyddinef hexaettyipxynidintlirg besitle AMEGBrPaid toluehe he€aCt i on with
the Ilgydr Oééf]v@xﬂ?ingﬁ%%esof-s:tlbﬁP was also present. In Examples 2-5 molecular sieves
(type 3A or 4A), were placed at the bottom of the reactor and covered with a
polytetraflucroethylene spacer.

The reactor was flushed twice with carbon monoxide at 13.6 atm and
pressurized with carbon monoxide and oxygen, the oxygen comprising 7 mole percent

10 of the gas mixture. The reactor was heated to 100°C and stirring was commenced,
with the progress of the carbonylation reaction being monitored by observing the
pressure drop in the reactor. Reactor pressure was maintained as necessary by
repressurizing with carbon monoxide and oxygen in 2 2:1 volume ratio.

After the desired reaction time, the reactor was opened and the liquid
25 phase removed. The residue remaining in the reactor was washed several times with
warm toluene and the washings were combined with the liquid phase. Methanol was
added to precipitate the carbonylation oligomer, which was removed by filtration,
dried in vacuum and analyzed by infrared and proton nuclear magnetic resonance
spectroscopy, differential scanning calorimetry and viscosity.

-10-



carbonyl ation oligoner. The nolar ratio of diaryl carbonate to oligoners,
based on nolecul es of oligoner present, is at |east 1:189%%)usu§bé in the
range of about 1-3:1. Conventional catalysts may be enpl dyeeP Y % B, as
exenplified by tetraal kyl anmoni um hal i des, tetraal kyl phosphoni um hal i des
and the quaternary bisphenolates disclosed in US Patent 5,756,843, the

di scl osure of which is -8 17 February 2004 incorporated by reference
herein. The quaterna%émbisphenolates are preferred, with the nopst

preferred subgenus t Heiegefultheragjverhin thefarRMixd GURNintRAR S SRRgNO! at es
havi ng the h@bCiRiviia! &l rhd.ons._of. three hydroger_atons, one

hexaal kyl guanj gilhi u clg]'% @gxﬁ&lﬁ%‘%gﬁéy I%ﬁs&n{ \Mﬁ%?‘ﬁb%iwe n&%ig@ﬁleﬁme&i es as
shown in tH%g?ﬁPgﬁﬁHh§I¥%$nula wherein R5 is an aliphatic group containing
preferably 2-6 carbon atons, and Ar is 2,2-bis(4-substituied
phenyl ) propane (i.e., HOArOH is bisphenol A : +lI (R5)2 r ~ HOArCH
HOArO (RS) N ~N(R5)2 2 The hexaet hyl guani dinium salt of this description
is hereinafter designated "HEG BPA)2". Conventional nelt polymerization
conditions, including progressively increasing tenperatures in the range
of about 150-250C, and reduced pressures, may also be enployed. An

at nosphere of inert gas such as nitrogen or argon is preferred. The
precursor pol ycarbonate oligoner obtained in step Bis an oligoner of

hi gher nol ecul ar wei ght than that of step A, typically having an IV in the
range of about 0.15-0.40. It also usually has a substantial degree of
crystallinity, at [|east high enough for SSP to be conducted thereon

wi t hout fusing of the polyner nmass to the point where no nol ecul ar wei ght
bui | di ng takes place. By reason of the diaryl carbonate enployed inits
production, said product contains aryl oxy end groups

-11-



at a level sufficient for active SSP to take place. In step C, the
precursor polycarbonate oligonmer obtained in step Bis verte hi gh
mol ecul ar wei ght pol ycarbonate. This may be achi eved by ﬁé'lg? ruary%obg

pol ymeri zation or, preferably, by SSP. The conditions of the nelt

pol ymeri zation or SSP of step C are typically conventional conditions for
these reactions. These may include, in the case of nelt polynerization,
conditions such as those defined for step B. For SSP, the conditions may

i ncl ude progressively increased tenperatures in the range of about '-9 17
February 2004 250¢—aRa-th loynment of an inert gas such as nitrogen
or argon, frg ly {ihisuch of m {hat] 4 f1uidized bed of the polyner is
formed. A pri h ay B239¢, bf hthe N gntion as applied to SSP, however,
is the fact an grvehi ngl Seeplof jcrystal linity enhancement is
frequently not_rjedquired [the|p ecyr $of pql ycarbonate ol i gomer inherently
havi ng suffi¢ient | crystalfipi O TTERIe ]SSP possi bl e wi t hout such an
interveni ng $tep. [Denpistd on jofl_ |ap ladequat e | evel of crystallinity for
this purpose| nByRIR bg’ngﬁ’%a m'?eﬁ& of a neasurable nelting
tenperature, | Tml fior keE i gongr $°{ TY ifnvention is illustrated by the
fol | owi ng exphrphes- AMPLES 13-4 1Al st di ml ess steel high pressure reactor
equi pped with gds|and l|i qu] di [sgnpl | njg |val ves, tenperature control and a
turbine bl adp gtbipers o‘n 9.9 t(%i_ arious proportions of bisphenol A
pal I adiun(11) 2[4fpent H0¢ | EEOIDPT, 2,2': 6 , 2"-terpyridine,
hexaet hyl guani dijnium|bdom deg (|(HEGBr) |and|tol uene as a solvent; in Exanpl es
7-8, NMP was| al $ofprgsent. |1 gsT215 nol ecul ar sieves (type 3A or
4A), were pl acei%g tlh tlom ¢f cthe_react or and covered with a
pol ytetrafl L*OI"O( Y| 6B eny | Thejigggior was flushed twice with carbon
monoxi de at |13. 6 At mjapdf [prlegsur [Zled™W { h car bon nonoxi de and oxygen, the
oxygen conprli-si-pgi-Z-qote Hcen '
~RE BeRB|ilk|: BkPh
— N'ﬁ':,._ Vel gw:m
R 3%%2 o :%wgm
N 3”?_.2 0l 2o :f:sosa
=] 2!
“PR RRER| 1 ERER
-~ -] = o he
e | FELE
= =P uEIE
<12 |rldlet=]| [G(E|SERIS
oBlIE EBEEELISEEZEDE
S50 RRIsIvIES|2IBIs gl
= Emiss 5 alSE |z
EE BIERIEEISERESE
SRE ESISECERREBIBEL
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of the gas m xture. The reactor was heated to 100C and stirring was
comenced, wth the progress of the carbonyl ation react] bei n nitored
by observing the pressure drop in the reactor. Reactor tog%%rlﬁ"@%\%

mai nt ai ned as necessary by repressurizing with carbon nonoxi de and oxygen
ina 2:1 volune ratio. After the desired reaction tinme, the reactor was
opened and the liquid phase renoved. The residue remaining in the reactor
was washed several times with warmtoluene and the washi ngs were conbi ned
with the liquid phasdtisgepaiemdronnihs tabld dead sigoiflsantiqiis eftadigohmer waredonyl at i on

ol i goner, %iaﬁ’[bd‘ﬂﬂ&nﬁ@l'ﬁ'@f{@ﬂox%’wﬁd hdeli Ak b QBiventdiidEred gre\éﬁ? Uiémswl fa%‘ual yzed by

i nfrared and prot.on ear etic resonance spe trosco erenti al
scanni ng cﬁ?’BBl”ﬁE’P’? 9{3':95{}&”9?%@8& yras useflg By popizast. 5 ojigomeucon i/ﬁsb? esults are
gi Vﬁn ||n t lpeecipolatedvwing mabdleemﬁymaalrmardoammemnﬁdﬂh@ﬁl eRgler teld Bf Wh: gh

met hanro t he solv ) em Te0|gorrery|e is

gi ven%bas\e\gﬁo%wgg‘%ﬁﬁg@mghil?reﬁgﬁf g ]ef%‘ SF¥et s apparent fromthe table
t hat signi f| cant %I el ds of oligomer were obtained when tol uene al one was

used as a fand even greater yields when a conbination of toluene
and NWVP was used By contrast, no oligoner could be precipitated when the

sol vent system al so @pmmmmgd]eepéd@dmlﬁnehm{wmtfb%PClnEi ap- c%ueeormr was
obtained in tf%“fﬁ% sence nol ecul ar. si eve 100-nm 3-necked

flask fitt&Y EIRQWe magnghc stgrer wasnagged ahddR g@o ftheer mowel | and
magneti c sta:bowlamsohgmafegearExahiplaemmgn@bfﬂipaeny@aarb@mé @ml@ﬂraﬁbloqorrers of

o o Pgonef Bigs Yok RIERnEE L ANG0E SOt ndyBomés Lo ™Y CoTPOnALE

HEG(BPA),. The flask was purged with nitrogen and heated in an oil bath to 180°C

for 1 hour, 200°C for 1 hour and 220°C for 30 minutes, all in a draft of nitrogen. The

pressure in the flask was then reduced to 0.1 torr over I hour, with the temperature

being maintained at 220°C for 3 hours. The product was the desired precursor

15 polycarbonate oligomer having an I'V of 0.28 dl/g and a Tg of 126°C.
EXAMPLE 9

The procedure of Example 8 was repeated, using 628 mg of the
carbonylation oligomers of Example 7 and 272 mg of diphenyl carbonate (molar ratio
of diphenyl carbonate to oligomers 2.1:1). The product was the desired precursor

20 polycarbonate oligomer having an IV of 0.20 di/g, a Tg of 118°C and a Tm of 217°C.
EXAMPLE 10

The procedure of Example 9 was repeated, using 1,856 mg of the
carbonylation oligomers of Example 7 and 499 mg of diphenyl carbonate (molar ratio
of diphenyl carbonate to oligomers 2.1:1), and employing no catalyst. The product ‘

25 was the desired precursor polycarbonate oligomer having an IV of 0.20 dl/g, a Tg of

122°C and a Tm of 220°C.
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HEG BPA) 2. The flask was purged with nitrogen and heated in an oil bath to
180C for 1 hour, 200C for 1 hour and 220C for 30 m nut esl %(5 28 draft
of nitrogen. The pressure in the flask was then r educed /85Uy €894 over
hour, with the tenperature being maintained at 220C for 3 hours. The
product was the desired precursor polycarbonate oligoiner having an IV of
0.28 dl/g and a Tg of 126C. EXAMPLE 9 The procedure of Exanple 8 was

repeat ed, pRiANgpPR§1my of the carbonylation oligoners of Exanple 7 and 272
ng of di phenyl car bonate (molar ratio of diphenyl carbonate to oligoners
2.1:1). The product was the desired precursor polycarbonate oligonmer having
an |V of 0.20 dl/g, # 3f§-8gsampleofthe FredimsanfpoRt@GondtXeNEbmert@f The procedure
of Exanpl eEhnvls OrveReRhedd t , f baonyl ation ol i goners
of Exanple 7 and 499 rrghl%gf dc;%dr}%}l%lgﬁégg%&ngtﬂe&@ \%%Pg{c?/gg t(‘bf di phenyl

car bonat e ll’lérsbmng@mésub_;a:tdd tb)SSIBmdSGMQ)mﬁQIchg@trﬁin}’%mc-m?m oduct was
the desired grecursor@{go car bonate oligoner having an |V of 0 dug, a Tg
of 122C an?0aC/A%mam, 2 anmé’uﬂt@ﬁp 1206ad EXG9074D thin. ﬁrhsmnmmﬁeae of

t he precurso &éllé%{aar bonat e % oners of la;(rgpl e 9 was charged to a

tubul ar gl%RYY &y having an); W e s of36°Cand ki Tre 0§ 24890). and
subjected to SSP at 150C/ 45 mn, 160C/ 30 mn, 180C/30 mn, 190C/ 30 m n,
2000/ 60 NMEKARPIE 69 nin and 220C/ 240 nmin. There was obtained a

pol ycar bonate having an 1V of 0.37 dl/g, a Tg of 136C and a Tm of 248C.
EXAMPLE 12 The proc ure of %_r% 2? ﬁ/as repeated, using 1.266 g of the
car bonyl ation ol igo AU ampigy "“9"@8&‘36 wingdl .p6@a of thear bonat e

(ol ar ratcatbooylaﬁppnbggmerqmwem and?. QQDQIBfS:pEcﬂyl&rbo}mG (xab%'k'&?o was the

desiyped prgaidhe aRn g,.an I dL/g, and Tg
of 107C. B Eﬂc é%g&%ﬁ@@&&sﬁef gﬁnﬁ}eeoéﬂ Bﬁé’ilfy%/eéﬂrsé)ﬁ%srser. goners of
Exanpl e 1Polycarbonate ohgomer havmg an IV of 0.14 dL/g, and Tg of 107°C.

EXAMPLE 13

A 600 mg sample of precursor polycarbonate oligomers of Example 12
was charged to a tubular glass rector fluidized with nitrogen at 2 L per minute and
15 subjected to SSP at 150°C/30 min., 160°C/30 min., 180°C/30 min., 190°C/30 min.,
200°C/60 min., 210°C/60 min., and 220°C for 4 hours. There was obtained a
polycarbonate having an Iv of 0.3 dL/g, a Tg of 146°C, and a Tm of 245°C.
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was charged to a tubular glass rector fluidized with riitrogen at 2 L per

m nute and subjected to SSP at 150C/ 30 mn., 160C/ 30 m N7 E C%ﬁ

190C/ 30 min., 200C/60 min., 210C/60 nmin., and 220C for 4 W Ay e was
obtai ned a poI ycar bonat e havi ng an v of 0.3 dL/g, a Tg of 146C and a Tm
of 245C. 17 February 2004 WHAT IS CLAIMED | S: 1. A'nethod for preparing a
pol ycar bonat e ol i gomer conposition which conprises contacti ng at |east one
di hydr oxyaronatic corrpound wi th oxygen and carbon nonoxide in the presence
of an ano FEELAIMEDJS: car bonyl ation of at |east one catal yst
conposition conprising: a Goup VIIlI netal having an atom c nunber of at

| east 44, or a comommelhm;&q{iepﬁﬁgrgﬁﬁt am(}ﬁatgro@ig&'n%o?&@&%&am C

co-catal yst,;. ., at | east one an a ee sol vent

conpri si ngvHich fomprses rentaqling af leastngdikydronyaramaticsompannd avith pogen aprotic
l'i qui d. Zanécmbhnd)naﬁldairdlhﬂirés@nﬁd & 4 alnotiERiclive hﬁ- éil'ﬁ'h‘ﬁ ng%)ﬂ%&' gfratic

conpound nmet hod according to claim| erein the Goup
VIl neta éﬁsgb%a{‘]ﬂ?ﬁgﬂu?ﬁlp%lt'% T S¥ & ccording to claim 3 wherein both an
inorganic and an organic co-catalyst are present. 5. A nethod according to
cl ai @ 4 wherein t he aGrong ¥l enatal hexving ansttomic rmmbepoPhtdeasd 4 gorqobal t (11)

salt wt hcgﬁ MEﬁofomound capable of formng a conplex therewith. 6. A
met hod according to claim5 wherein the inorganic co-catalyst is the
cobalt(ll) salt of bi (salicylal am no) propyl ] - met hyl am ne 7. A met hod
according to claim#&t éﬁ’éf’@?ﬁf&aﬁ@ rigergreic eo-catlabystyst is a terpyridine,
phenant hrol i ne, quinoline or isoquinoline. 8 A method according to claim?7

wherei n the organi c atleast ahehxiide source; and

an alcohol-free solvent comprising at least one liquid aromatic
10 hydrocarbon and a dipolar aprotic liquid. -

2. A method according to claim 1 wherein the dlhydroxyaromatlc
compound is bisphenol A.

3. A method according to claim | wherein the Group VIII metal is
palladium.

15 4. A method according to claim 3 wherein both an inorganic and an
organic co-catalyst are present.

5. A method according to claim 4 wherein the inorganic co-catalyst is a
complex of a cobalt(Il) salt with an organic compound capable of forming a complex
therewith.

- 20 6. A method according to claim 5 wherein the inorganic co-catalyst is
the cobalt(ll) salt of bis[3-(salicylalamino)propyl]-methylamine.

7. A method according to claim 4 wherein the organic co-catalyst is a
terpyridine, phenanthroline, quinoline or isoquinoline.

8. A method according to claim 7 wherein the organic co-catalyst is
25 2.2":6',2"-terpyridine.
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25 2 2':6',2"-terpyridine. '-15 17 February 2004 9. A'nethod according to
claiml wherein the halide source is a quaternary amm[}]i u’%bbrom' 88 or
quat ernary phosphoni um brom de or a hexaal kyl guani di ni urh BP51AHEY40. A
met hod according to claim1l wherein the solvent is benzene, toluene, a
xylene or a .mxture of any of these. 11. A nethod according to claim10
wherein the solvent is present in the amount of about 5-20 ml per gram of
di hydr oxyaromati ¢ conmpound. 12. A nethod according to claiml wherein the
di pol ar aprotic i quf-dt methegrcemdingo wtaimh-120R6rbin 1o halid firdeqt a2l SOl vent .
13- A net tediei P it ' rein.the di.paol ar rotic liquid is
N- net hyl pg{}:rdol igﬁlgnon(?. ) 1@bmﬁﬁegloh8§ﬁ§%}§l§pp 0 ‘{"é‘?'&bé?fm * QfRerein the

catal yst 5y Eraidinium biomtideonpri ses a drying agent. 15. A method for
preparing a pol ycarbonate ol i goner conposition which conprises contacting

at least one di hydrayargembi sccpRg Welaith 1 RiNASH: <o §Ha0,ToNOXi de i
(0]

t he ese mount .effective for carbonylation HEEst one

cat aﬁ/st 2‘?)@%3&;?%9}?%3Pﬁf:"FUﬁ'i“FFg‘?ft%qfébﬁsﬁm or a conpound thereof; a -
co-catal yst conprising the cobalt(ll) salt of .

bi 5[ 3- (sal i cyl al ami rid) Amogghod awohling s eleinaf8ivhetin Gie sBlvehPisyal ;2

quat er nar Yhe3dmBate e R &1 uat ernary_phosphoni um brom de or a

hexaal kyl guani di ni um rg‘m e?ﬁeé%ggr?fgﬁ‘é’ﬁﬁwg’i‘ﬁ@émﬂmﬁﬂd-conpri si ng
toluene. An conbinaticon wth N-nethylpyrrolidinone. 16. A nethod according

to claim15. wherein the catal yst conposition further conprises nol ecul ar
sieve drying agent. -16

10 12. A method according to claim 1 wherein the dipolar aprotic liquid
comprises about 5-25% by volume of total solvent.

; 13. A method according to claim 1 wherein the dipolar aprotic liquid
is N-methylpyrrolidinone.

14. A method according to claim 1 wherein the catalyst composition
15 further comprises a drying agent.

15." A method for preparing a polycarbonate oligomer composition
which comprises contacting at least one dihydroxyaromatic compound with oxygen
and carbon monoxide in the presence of an amount effective for carbonylation of at
least one catalyst composition including:

20 palladium or a compound thereof:

a co-ca_talyst comprising the cobalt(I) salt of
bis[3-(salicylalamino)propyl}methylamine and 2,2":6',2"-terpyridine;

2 quaternary ammonium bromide or quaternary phosphonium bromide
or a hexaalkylguanidinium bromide; and

25 ' an alcohol-free solvent comprising toluene. - in combinz;tion
with N-methylpyrrolidinone. -

18. A method according to claim 15 wherein the catalyst composition
further comprises molecular sieve drying agent.
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17 February 2004 17. A catal yst conposition conprising: a Goup VIII netal
havi ng an atom ¢ nunber of at |east 44, or a conpound t of ; | east
one organi c or inorganic co-catalyst; at |east one hal i{}gﬁéﬁﬂfi"e‘f%boﬁnd an
al cohol -free solvent conprising at |east one |liquid aromatic hydrocarbon
and a dipolar aprotic liquid. 18. A conposition according to claim:17
wherein the Goup VIII nmetal is palladium the co-catalyst is a

conbi nati on of the cobalt(ll) salt of

bi s[ 3- (sal i cyl al am 10) ArcapIys: BBMPYLANE nfiihg, 2' 1 6', 2"-terpyridine, the
hal i de source is a quaternary amoni um bromde or quaternary phosphoniurn
brom de or a hexaal kyl - Y& | di njum brom de, and the sol vent further
conprises N-nethyl- % rof’]gl | @i'ﬁ%‘ﬂ 1aving analemmia uunter ghatdeasb4ioig to clai m ,
17 furt hecompoymd theregf;a dryi ng agent. 20. A conposition according to claim
19 wherein the drying agent conprises nolecular sieves. 21. A nethod for
preparing a high nol Lgk Qmat. c .ar bonat e whi ch conpri ses:
(A) preparing at | eggﬁggﬁlezg#%%%?ﬁéﬁgc n"’SPTCg'gﬂh?éf’ by oxi dative i

car b%nyl ation of at |east one di hydroxyaromatic conmpound, (B) converting
sai d°car bonyl ati on &t 1e3¥s8e balidesqwessandor pol ycarbonate ol i gomer by nel't
- polynerization in the presence of at |east one diary] carbonate, and (C)
pol ymerizing sai d praealtohoFfreoial i BOMALanPhi 185 Bhe liguid aftingtic ! ecul ar

wei ght p%@%g%ﬂ%ﬁ ébai?%qgt{l%rig?né—%_l_zat ion or solid'state polynerization.

22. A ne ccording wherein step Ais performed in the

18. A composition according to claim 17 wherein the Group VIII metal
is palladium, the co-catalyst is a combination of the cobalt(Il) salt of
10 bis[3-(salicylalamino)propylJmethylamine and 2,2":6',2"-terpyridine, the halide source
is a quaternary ammonium bromide or quaternary phosphonium bromide or a
hexaalkyl-guanidinium bromide, and the solvent further comprises N-methyl-
pyrrolidinone. '

19. A composition according to claim 17 further comprising a drying
15 agent.

20. A composition according to claim 19 wherein the drying agent
comprises molecular sieves.

21. A method for preparing a high molecular weight aromatic
polycarbonate which comprises: |

20 (A) preparing at least one carbonylation oligomer by oxidative
carbonylation of at least one dihydroxyaromatic compound,

(B) converting said carbonylation oligomer to a precursor
polycarbonate oligomer by melt polymerization in the presence of at least one diaryl
carbonate, and

25 (C) polymerizing said precursor polycarbonate oligomer to a high
molecular weight polycarbonate by melt polymerization or solid state polymerization.

22. A method according to claim 21 wherein step A is performed in the
presence of a catalyst composition comprising:

~17-



presence of a catal yst conposition conprising: -17 1 7 February 2004 a
Goup VIl netal having an atom c nunber of at |east 44, 7&; a cggﬁﬁund
thereof: at |east one organic or inorganic co-catalyst; Harelrda¥ e
hal i de source; and an al cohol -free solvent conprising at |east one |iquid
aromatic hydrocarbon. 23. A nmethod according to claim22 wherein step C
conprises solid state polynerization. 24. A nmethod according to claim 23
wherein steps B and g#feol k’?ﬁl step A without an intervening step of

crystal linity enhanfé&tf@He Vianetal hapingaa atamsiomaiimbgr obatdéast 43,253 avher ei n st ep
B i s perfomnpaimdnhérbef; presence of a catalyst which is a tetraal kyl ammoni um
hal i de, tetraal kyl phosphonium halide or quaternary bisphenolate. 26. A

met hod accordi ng toatcll gg’tm 25 wherein the catalyst in step Bis a ‘
hexaal kyl guani di ni ul bi-spReREACST iRRFEaYC toreaalyst chi ometri ¢ proportions of

t hree hydrogen atons, one hexaal kyl -guani di.: nium cation noiety and two

bi sphenol A di ani o#t In#stené balideXdurcé; amgkt hod according to claim22 wherein

t he catal yst conposition- further conprises a drying agent. 28. A nethod

accofding to claim &y albriiGtes shRRnUorhgtind Mast SY RS Sl SCU! ar. si eves.

-18 hydrocarbon.
o 23.- A method according to claim 22 wherein step C comprises solid
state polymerization. |
24. A method according to claim 23 wherein steps B and C follow step
10 A without an intervening step of crystallinity enharicement.

25. A method according to claiml23‘wherein step B is performed in the

presence of a catalyst which is a tetraalkylammonium halide, tetraalkylphosphonium
halide or quaternary bisphenolate.

26. A method according to claim 25 wherein the catalystinstep Bis a
15 hexaalkylguanidinium bisphenolate having the stoichiometric proportions of three

hydrogen atoms, one hexaalkyl-guanidinium cation moiety and two bisphenol A
dianion moieties.

_ 27. A method according to claim 22 wherein the catalyst composition
further comprises a drying agent. '

20 © 28. A method according to claim 27 wherein the drying agent
comprises molecular sieves.
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