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5 Solid state polymerization (SSP) as a method for preparing

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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temperatures (Tg) below 100°C.

15 They also have other disadvantages. In the first place, an essentially
stoichiometric 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: '
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US Patents 5,231,210 and 5,284,964. -1 17 February 2004 A-still further
catal yst constituent which is advantageously present for '9 rbon%l @%I on of
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nost often quaternary amoni um quaternary phosphoni um or

hexaal kyl guani di ni um salt such as tetra-n-butyl amoni um brom de or

hexaet hyl guani di ni um chl ori de or brom de. The aforenentioned US Patents
5,231,210 and 5,284,964 disclose the use of quaternary amoni um and

phosphoni um hal i des, hgo o ant di ni um hal ides is
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15 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

20 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

25 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”.



Crystallinity enhancenent may be perfornmed by several net hods These

I ncl ude heat treatnent, solvent or non-solvent treat rrent nt ac% 8\%
crystallization prom)ters and treatnment with swelling ag R9%t these
met hods -2 17 February 2004 requires tinme input and/or treat ment with
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15 Palladium(II) acetate and palladium(ll) 2,4- pentaned:onate 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.



an al cohol -free solvent conprising at |east one liquid aromatic -
hydr ocarbon and a di polar aprotic liquid. A second aspec},LsS a C yst
conposition conprising a Goup VIII netal, co-catalyst ,$7h%%rﬁ%ry?bﬁ%ce and
al cohol -free solvent as defined above. A third aspect is a nethod for
preparing a high nol ecul ar weight aromatic polycarbonate which conpri ses:
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PREFERRED IEMBODI MENTS Pol ycar bonat es which may be prepared by the nethod of
the first aspect of this invention typically conprise structural units of

the formula 0 11 (1) -0 rein.each A is independently an aromatic
organi ¢ radical. Pr e?%raﬁ}gl C%, C%éai/g S)Xh'”cihén%?'hber%’ﬂﬁ?le)éﬁd ’B‘FluSﬁefoT gramnle (11) Az Y
- A3 wher ei frReREh apargtingidls famed iy dlyciedoctibinwdlsid iquitionks, loadingigturand Y is a
bri dgp ng th@,gblt_:allﬂ_imnm&ﬁb& d - t eparate A2 and A'.
Such radicals are derived f r(r)ﬁ% 2??1@%?%‘)%@%?% e?%%é’%%%ﬁﬁaggg‘fvet ?Fews%r mul a
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exanpl e, Adtascné) andghenalthiquinbRy. @36MEtid' BHAR bidittsele PRGIVILRG especially
p- phenyl ene V\:hi cp |s.d0ref %rreclir pr i . T
€Xxample, terpyndine, phenanthiroline, quinoline and isoquinoline compounds
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.



substituted derivatives thereof. The bridging radical Y is nDst often a
hydr ocarbon group and particularly a saturated group su 5ﬂﬁlene
cycl ohexyl i dene, or isopropylidene which is preferred. T rPWX
preferred pol ycarbonates are those derived entirely or in part from

2, 2- bi s(4- hvdr oxyphenyl ) propane, al so known as "bisphenol A'. -4. 17
February 2004 The first aspect of the invention is a carbonyl ation reaction

f | t h d pl | f f
o i gomere 1 Pequentt e P gL PP e AR E S e CAT P ast I o
conposi t i ams lighidcaromayc hyotaabon. Bysilingld mmlegnrmmteﬁals.plﬁﬁh i lgquid| ecul ar

h h
\évtelr 80% u(r);I uni ﬁ@%ﬁtgcg{l di Oﬂg il(i’EH{‘/:g]ra?R f Ilnlrjr%ﬁ%ec uﬁreg&% gndq?‘lp%’geéa%%aﬁglﬁod i's

char act er irzgg d:}abbﬁtezmcoSuﬁilﬂe %ﬁﬁahif: ho@btybes th‘]%Qe patRhY SbhluegOBRPSI tion
of the secgnd asgect t he nposjtion includes, fi rst, a netal

sel ect ed fROIFPPREC FY'5055 ig%méy sﬁ@rwmraaﬁlﬁéhqg)mposln@mrmﬁmmmmabm

osm;c um dlamlxshmﬁﬁoa{}dexﬁlrmknﬂumaﬁﬁxt?r&@f@l@bﬁb?whh@?@@f molP@thasEsugmih%n t [led
preferre S ack or e ntal pa eposj ted on
carbon ar égg‘é{’r RS ?ﬁl’ Pyg‘éﬂﬁ ‘Pﬁ?ﬂt@n 1 %’P@%ﬁﬁ?‘iﬂ?ﬁ ‘%dﬁﬁ@aﬁgg]ogﬂt?ﬁdas

hal i des, mrFrematicdsydroartivs,ihadtdingahtbrcmmpinexdishlorabentanengichltcsbenaerzounds as
carbon mo d |n
ot | not o G B AR JPARRPIC IS B Rt o klee oo ERE ThPbeekn BeTriebE

al i pHhti c IB¥8Ry| i ¢ acids, and pal | adi un(| I) salts of (3-diketones.

Pal | adi um(l1) acetate and pal | adi um(11) 2, 4-pentanedi onate are generally

Imost preferred. Al S%c@}ﬁdi‘féﬁ'iﬁrefﬁtmio‘lvdﬁfsyts&% mtneém yRQURPSkitibAMs | s at
east one

ani Il norgani c. co Most both of at | east
oneof _an T SFGafenShats. 3t SR eatiext ahibe Brebent neginn Beubsleatahprstes e
present. Imnnglaandd)rmhedaalqjmat alcoh@lls,udeiudingaieﬁzhmuobandethmail,emﬂ manganese'

hal i d
conpl exes YE0R ?i*‘@“ﬁﬁ%g?’g‘fﬂ%aaﬁ !5 980l oFRERIRPRE™ B8, o
or ckYbon a&ﬁ?h@kfra@ar@ ¥érecarbor constlwbblmdemﬁnsmt@eb)amnmban withcet at e.

One genus sphilar @E@ﬁﬁ%ﬂdxhﬂ@zﬂﬂ%&xﬁﬁéﬁg l?alnMISitnSthe b:ﬁ@uﬁidﬁ??%?%ﬁ%uem the

type disclosed in af orenenti one S Pat e 'y, conpl exes
of cobal t (PR ot SQvEH. HheBRirce § RS ORBA AR

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.
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conpl exes, especially pentadentate conpl exes, therewith. Illustrative

organi ¢ conpounds of this type are nitrogen-contai ning ocyGli
conpounds i ncluding pyridines, bipyridines, terpyridi ne@eﬁ%{ﬂ’ﬂéﬁph%s,

I soqui nol i nes and bi qui nolines; aliphatic polyam nes such as
et hyl enedi am ne and tetraal kyl et hyl enedi am nes, such as
tetramet hyl et hyl enedi am ne; crown ethers; aliphatic ethers; aromatic or

al i phatic € tands: and Schiff bases. The especially
pref erred ?% gaqml ?:QE\J §fei3$‘§w§p (ZE T ohereanis rereatalyst eidatibave. -5 17

February 29030, rrefeeably shwuns 46, moldseofhandesovtcet he i nvention to enploy as an
I norganic co-catal yst constituent a | ead conpound. SUI tabl e | ead conpounds

i nclude the oxides, s§u&h lé‘ﬁlogp&ﬁenﬁﬁ?%t mag%?@?'ﬂ'g tfmF &ngé}'?ﬂggl ates

(e.qg., for g acetates, propiona

general |y ?e‘]‘b Whenaemas ‘EWWﬂnﬁﬂﬁnmﬂ(mem mmhdcsea ahpEE!ar spratic figlad, or aryl
groupd forit enchmgil g chthp¥eslabaur FOELBRHIYm ot sy and sulfates, as well
as | ead-contai ni ng conpl exes, such as pht%a ocyanine lead. Organic
co-catal ysts which i ncl ude, for exanple, ui nones and
aromatic diols forW@X%IQE?@PF&@&Feéﬁl%‘fm’é‘ﬁF%i‘fhﬁIPW@BS0 omt X3Rt ur e

t her eof . rnqlemémomnyaomewmmdnemawmqbe:n@n&bb@ﬁﬁmbﬂe@ TRepstet fahgeef fective,
as well  ggpsame gﬁ& and cat choI hr aqui none,

9, 10- di hydr oxy gﬁt hr té’lg%ﬁ]aé‘ﬁgg} g‘n ?ﬂ?ldafﬁs}%’d'é eﬂ%&n ogt H4A*¢ ami nes
are pref eratmdspHeees. Remmmltempéﬁhﬁw in%é‘?ang%?%ﬂi@ﬁ?50°'&eareg)'rﬂlgaql i ne and

| soql,t? nol ggelco otlénds Ll}r(]c ding 2, erpyrid

met h{/l t hi 02218 3E€RLS, Bypicp ﬁﬁ?cuﬁrﬁ@vﬁﬁ@@@fef@ly presene irpie iretiction Messel de,

1, 10- phena:ntchrch&u presenze darsubstaatisly Richibe %m&&t yRie %%@éﬂh} p,% reaction

47d|phe nthro l.ine an 8-tetranet
1, 10- phengntﬁrofl ne% @Eggfe}td§,P{C&‘?fﬁe@stoéﬁlﬁjntgglﬁgg{egptﬂp Pze-?uream 2"-terpyridine
are generaﬁFQT§Iafpﬂee’PI§¥thedforﬁmentqmtedlu&Patemrmm‘bmomna&maﬁ;%ﬁ@gtﬁg at | east
one hal i deiib6Rromadid ﬁ%ﬂ E%é(ﬁﬁ% ']%ur ces include quaternary amoni um

a

hal i des and guaternary p on| um des represented by the foll ow ng
for a: RIRZR3R4ANX . or R R2R3R4PX wherein RlL, R2, R3, and R4 are each
i ndefendent |y an al Qpptegrz%ggtbgrmethod of the third aspect of the i 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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aryl group, each group independently having a carbon nunber of | to about
24, and X is hal ogen, especially chloride or brom de. Bro7n|]'__ es arS
preferred. for exanple tetra- n-butyl anmoni um bromi de, 1/ February2004

t et r aphenyl phosphoni um brom de and the |ike. Oher suitable halide sources
i ncl ude hexaal kyl guani di ni um hal i des, particul arly hexaal kyl - guani di ni um
chlorides or brom des. The guanidiniumsalts are often preferred; they

i ncl ude the a, ca-bis(pentaal kyl -guani di ni un) al kane salts. Salts in which

hexaet hyl dﬁ”?@%f?ﬁﬁf‘%téﬁ%%fﬁm&@ﬁﬁ‘” b, LR RRRRs o REedor iR dhs de.

sour ces nefodPEdened suhagnus ﬂlﬁremf?bﬁmthaélleyaaﬂ{}(bghaﬁldnmhinyb:s;iliaﬁolﬂ&% al yst

conposi ti %v%ﬁ?hé‘%&h@om&ﬂb\{Jﬁﬁorﬁmfklﬁké‘ﬂyﬁé%ﬁ%ﬁﬁs ogne liquid aromatic
ant a materi-a

hydr ocar bqgn ‘H’ﬁa d’ quid under anbient
condi tion ylguanidmiym sriRnspRiEH @%W@é%ﬂh@n‘ﬁﬁdd@n@emcmsmséhvmt he

ranges of ahchy foﬂﬁwﬁig(}‘orﬁulat\ﬁﬁ&r@mq{’qm hl@ph@ﬁ@ ERfp E:Qﬁtaﬁnﬂg‘ﬁje%l pengzene,

t ol uene and .t he i soneric .X resent as_single conpounds
or as m xtGreg: atmy, and‘aefdsé'ge‘?fé@%;&’ﬂf?‘@ﬂg’%?ﬁy P&P@“ﬁf‘%ﬂ@%ﬁésof t ol uene
with one drisphena A)d enes. Wthin the context of the pr esent invention

| iquid aromatic hydrocarbons include hal ogenated aromatic hydrocarbons,

i ncl udi ng chl orobenzene, dichlorpbenzene, trichlorobenzene, and the |ike.
M xtures of aromatic hydrocar Joare al so suitable for use in the present

invention. Anotfey feature offlthe sol veat gyohpOH)o(HORAROSR al yst
conposition is (nm;]a it is @Bh\ -free. In t he con{‘-éxt of the pr esent

i nvention al cohol encgn{é LGES g@ and branched al i phatic al cohol s,
i ncl udi ng et hanol et’hanol , g@cloaliphatic al cohol s, including
cycl ohexanol . The advant age of errpl oying an alcohol-free aromatic

hyd b t't I t
addi ?FSLaFPyCSBﬁt L e hede Mo IRAR R LY AR BOR W hdBing b 27 DYoLaT
on tHal sksiganted “HREG(BPAdSnEenvtional melt prdyroerizatios conditienst nchulinpn of

net hanol - sol ubl e carbonat e products .of. ver

unsui t abl epr?g}?ssw EFeripg W%B’ﬁesrfﬂlﬂéet\;ﬁ{%ero%f’% ﬁpﬁ@@ﬁ#&%&?@d On the

ot her handredstres, hﬁa;ablseBeen@ioﬁﬂcﬂh@hﬁos@mrebfﬂﬁﬁ@ﬂ Sudhr@ahitedgeAadyi Ng a
wei ght aver Sﬁfg}ﬁn%ar wei ght in the range of 1,500-2, 500 readily

converti bl e | ecul ar wei ght pol ycarbonate, is
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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typically obtained. In a preferred enbodi nent of the invention, the sol vent

system contains a dipolar aprotic liquid in addition to aro | C
hydr ocarbon. Di polar aprotic liquids are an art-recogni zg[db%r%gﬁé“

conpounds of which exanples are dinethylformam de, dinethyl acetam de,
di mret hyl sul foxide and N- nethyl pyrrolidi none (hereinafter sonetines
"NVP"). It is often preferred to enploy NW since its use affords

pol ycar bo L-goper in.inproved yield and increases catalyst turnover,
as defi negl%:qg% iggf’?@?e.em ‘fﬂ‘é’g&%lﬂeé‘rﬁaéﬁu@%ﬁjp“%ﬂﬂlormm, frequantly enpl oyed

I s typi calihyueinforhehatalgdz&f beiTuhe polFREr isRbRh&L abl y about 5-100, ppm by
wei ght of netal, based on hydroxyaronatic conpound. For each nole of G oup

VIIl nmetal there is sual.lgi empl oyed, apout ,0.1-5.Q and especi al |l y about
0.5-1.5 mol es of ino’gﬁgﬂ?l @81’513%?&?/ dhe invention gsapplied tp %bgo‘a/bmniso. 1-3.0
andf pr eL Frthtbfaﬁt ‘;&bbm in&r@{ﬂng)stemd)mimglliﬁﬁgaﬂia@xc&ﬁe:lﬁ% ﬁlteq&huflﬂgtt ab]?;Jt 2- 150,

D csant 1 e e ur b A Rbaig S e YoV P SRy ar ot 1 *
conpound. S¥HlRREtogaIkecTHP paseibledwitheut dughodreinteapaning step. iDpicthstratidn of

ordi nari | inGasqiatSIesel PO tal iR pﬁb-g vent.. Gas i s
suppl i ed t ﬁ%gﬁgeﬁqéﬁgﬁg?%?%i %;; ﬁg@ﬁ%’%ﬁ%@%@ﬁ@%ﬁﬁ"; | e percent
oxygen, Wi e FIEES. e gases may be

i ntroduced separately or as a mxture, to a total pressure in the range of

about 10-250 at nos{hereentibie kdlluQradEHpee FoNGWng eRarhfies. ange of about
60- 150C are typical. to Drying agents, typically nolecul ar sieves, are

pr ef gy abl £PeRis A the reaction vessel since their presence can
subs antiésl)% I nCrease product yield. In order for the reaction to be as

rapid as possible, it is preferred to naintain the reaction pressure in
accordance with the “nftaintesesiesidighipresurateseior 8qEpSd#8ith gastand lmmid/er si on of

the di Ny enaKley 0a0ésl RuiSpQyREnts HATRLELR bibde SIRPwhs Blark P! N0 OF the

of ten a mATURETBRTPRRAFCo 2 PRRE) Bécheaene oGS B Ay cpar od. by
car bony| aRi2af’, 2" fteipyrideechdxaethyiayariidindon Grsthidd (HEGBp&id BRRné Bs a
|5 solvent; in Examples 7-8, NMP 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.
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the prior art, with particular reference to the aforenmentioned US Patents
4,096, 168,. 4,096.169 and 4,201,721. It is preferred, h ver, t npl oy
the nethod of the first aspect of the present invention 0 a%?@%&ﬁ&?ion of
the oligoner. As noted herei nabove, the carbonyl ation oligoner which is the
product of step A nost often has an |1V bel ow about 0.10. Its degree of

pol yneri zation (DP) is generally below 10, with a value of about 6 being
typical. In step B, said carbonylation oligoner is converted to a
precursor pol ycar bonalhe retullgaregivenTin the fallobiRd @Blel ¥ &Hpﬁﬁ%&pwﬁxgml t

pol yrer i zatdofftel inRvH; catal yst ,and -a digryl  carbonate such
as di phenyl. ca?blhna}{igﬁpgﬂhg?%n%b g?%)rpgfsgn ik ?jf%benbwsﬁﬁ"%ﬁ%’@oﬁﬁ y&id/| oxy
end groups 'H&VEnpPEfdion BRA.r eaction with the hydroxy end groups of the
carbonyl ation oligoner. The nolar ratio of diaryl carbonate to oligoners,
based on nol ecul es of oligomer present, is at least 1:1 and usually in the
range of about 1-3:1. Conventional catalysts may be enployed in step B, as
exenplified by tetraal kyl anmoni um halides, 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 quaternary bi sphenol ates are preferred, with the nost
preferred subgenus thereof being the hexaal kyl guani di ni um bi sphenol at es
having the stoichiometric proportions of three hydrogen atons, one

hexaal kyl guani di ni um cati on noi ety and two bi sphenol A dianion noieties as
shown in the following fornula 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 : +II (R5)2r ~ HOArOH'
HOAr O (RS) N ~N(R5)2 2 The hexaet hyl guanidiniumsalt of this description
is hereinafter designated "HEGQ BPA)2". Conventional nelt polynerization
conditions, including progressively increasing tenperatures in the range
of about 150-250C, and reduced

-11-



pressures, may al so be enpl oyed. An atnosphere of inert gas such as
nitrogen or argon is preferred. The precursor polycarb Pﬁ% O"%ﬁﬁﬁ
obtained in step Bis an oligonmer of higher nolecul ar welght*H#Y at of
step A typically having an IV in the range of about O. 15 0.40. It also
usual ly has a substantial degree of crystallinity, at |east high enough
for SSP to be conducted thereon without fusing of the polynmer mass to the
poi nt where no nol ecul ar wei ght building takes place. By reason of the

di aryl carbonate enployed inits production, said product contains aryl oxy
sprereptfor _active SSP to take place. In step G

end groups af
t he precursoi bl | goner] obtdined in step Bis converted to
hi gh nol ecul ar = p%n tRe. Ep q may be achieved by nelt
pol yneri zati ¢n , = e conditions of the nelt
pol yneri zati ¢n_o ep Clarjeitypli qally conventional conditions for
t hese reacti ¢ns. I pcfaadg T mithie case of nelt polynerization,
condi tions stlich :,g ned flor ptlep B. For SSP, the conditions may
i ncl ude progfeSs | BGF & t dres in the range of about '-9 17
February 2004 13 the e of an inert gas such as nitrogen
or argon, freguaptly1] ich f gr fluidized bed of the polyner is
formed. A pr{nci Agie [of| th eéntion as applied to SSP, however
is the fact|th i E?Ei d, ¢ crystallinity enhancenent is
frequently npt he e C i@ pl ycar bonat e ol i gonmer inherently
havi ng suffifi ef ifnifty §o SSP possi bl e without such an
i nterveni ng step. TjrgrrTo equate |l evel of crystallinity for
this purposeg may determ:p of a neasurable nelting
t enperature,! Tm gqner & nvention is illustrated by the
fol |l om ng exanp ES 1-7 i hl ess steel high pressure reactor
equi pped w thh—g JLI sanpl hl ves, tenperature control and a
turbi ne bl ade sti changedp vi vari ous proportions of bisphenol A
pal I adi un(I1f) 2 Senak e, =G T,
[} |£
= -l
N R g%gf:m:gwgm
R RRERHIWIERER
Fr PO [
R RRRERIIEkER
.l -
” ch gm;e
mg bn%-" g’: “f."a:-c“g
~les E u__.Eu—-E
<2 | sgle=] IZEISEIRIS
S |E —.:EE Ty @ [ [P
wifle Big Nt i ey
=lsig MOElsldglEERRIs|e!s
5 BIREEEBEREER
SRR ECERREIEERERE
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2,2':6"',2"-terpyridine, hexaethyl guani di ni um brom de (HEGBr) and tol uene as

a solvent; in Exanples 7-8, NWP was al so present. |In EX | es 2-5

mol ecul ar sieves (type 3A or 4A), were placed at the botkGFRHFYEZRR4 eact or

and covered with a polytetrafluoroethylene spacer. The reactor was fl ushed

twice with carbon nonoxide at 13.6 atmand pressurized with carbon

nonoxi de and oxygen, the oxygen conprising 7 nole percent of the gas

m xture. The reactor was heated to 100C and stirring was conmenced, wth

the progress of the dbisippaFeRtiiosmthedalle it signifiegntryieids affadigomer wisser vi ng t he

pressure dobided Wit 161086 Albne WEPEI as BsEREMY, Snd\@en FRLMAL giega“sclv diecessary
na 2:

by repressurizin Lth carb noxi de, and oxygen I. vol ume rati o.
After the 8%%‘*7}”@8&? ‘é%‘eﬁ]qeaﬁ a‘{lﬁ? ﬂ‘é&?%w@a@v@n ngpéaemernsaid be |1 quid
phase renppedipifbled wiesi tHe solvangynemalsortohtathed eaelian]. Magheradigdf sever al
timeswth ;. t he washi.n re. conbined wwth the liquid
phase.5 Met ﬁg%%% QP\I\%.% 61’3@5%“3358‘3 RIS of E&’Zﬁc\fﬂlﬁé S€%honyl ati on ol i goner, which
was renoved by filtration, dried in vacuum and analyzed by infrared and

prot on nuc Refrfeti ¢ resonance spectroscopy, differential scanning
calorinmetry and viscosity. '-10 17 February 2004 The results are given in

the follow ng table, A NOCAIMBaEEATNA Hied withdWitrOen il ot hanol  was
al so present jn tgg sol v Pt system The oligonmer yield 1s_given based on
BPA. 0 U CCOngeRser B‘F%Pa"?“’i? agneus SLef ged Bithi83e maef e hat

si gni fi fantmwammligmmmxwfs, 381t Ak E)Ediphh@m_cirﬁbwﬁmfﬂbﬂﬁlﬁo\ws usgd
as a %0l ve {er S na .Co Ination o t ol uene an
e iDe. v diphedfl LaBUER SRR i (ot ot 62 S DBepPPs ot when ¢ he
sol vent syHEEABRASQ The Masi RedpirBtdant niudiea el hvited B Rfoibb0h inee Was

obtained in the presence of nol ecul ar sieves. EXAVPLE 8
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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A 100-m 3-necked flask fitted with a nitrogen inlet, air-cool ed

condenser, thernowel|l and nagnetic stirrer was charged vgf't 832 2& f the
carbonyl ation ol i goners of Exanple 6. 361 ng of di pheny!l/JdZ05EHY 0‘E)m)l ar
rati o of di phenyl carbonate to oli-goners 2.1:1) and 50 ppm based on
oligonmers, of HEQ BPA)2. The flask was purged wth nitrogen and heated in
an oil bath to 180C for 1 hour, 200C for 1 hour and 220C for 30 m nutes,
all in a dEngMplfﬁEqiltrogen. The pressure in the flask was then reduced to
0.1 torr over 1 hour, with the tenperature being. maintained at 220C for 3
hours. The product was_the desired precursor polycarbonate oligoi ner having
an |V of 0.28 dl/g afid08-mg senpleadhe M Bolyciibenge oligomies off Exanpl e 8
was repeatkehmpls ORGasGR8roRy Is Lgoners of Exanple 7 and
272 mg of di phpel_n | car bognatde)£ E&ryg atgﬁ%gﬁg (El)&’gid]%lg%cﬁ%lﬁgpﬂgoﬁﬁgﬁate to

ol i goner s 1ferp/min) afitheutpeatetliot SSHasm 1SHBCHIS 9iih LTEOOCEOUNTON sPL/YF AL RoNat e

ol igomer having an IV of 0.20 dl/g, a Tg of 118C and a Tmof 21/C. EXAMPLE
10 The pr d@@é@%@ rgin, RGN min, R §°C/6P exin edd 2DBICIZAMLmMEE THes Wis dHiSined “
carbonyl ation oligoners_ of Exanple 7 and 499 ng of di phenyl carbonate

(nol ar " ratd qu‘iﬂrﬂ"g?aﬁf’r@‘(wg %‘alr%gfﬁ%%d]e/& 2] g€ and 3:Tih of 248PCenpl Oyi ng no
catal yst. The product was the desired precursor polycarbonate oligoner

havi ng an BXABPIE P® dUg, a Tg of 122C and a Tm of 220C. 17 February 2004
EXAMPLE 11 A 500-nmg sanple of the precursor polycarbonate oligoners of

Exanpl e 9 was char ge@_ﬁiﬁg{ adt ublycﬁll’ Ila s reactor, fluidized with nitrogen
(3 liters/nin) and 8LR°8E ¢ %g%% “ESppeatsdysing 186k 9bthei n, 18007 30
i nes e o e T SR il
obt ajgne i . 0 an

of 248C. @d%ggﬁi%%%%‘é?%?é%rﬂ?fga%%-*kxﬁm?@e

| / T
‘ q‘ilee%‘éggéa{ecagspﬁg 1.266 g
of the c&PESAPORRESHEoMPLAYINE LB A 54 6L7E), amh@igOf 982°Q of di phenyl
carbonate (nolar ratio of diphenyl carbonate to oligonmers 2.1:1). The
produce WEXAMPLEK red precursor polycarbonate oligonmer having an IV of
0.14 dL/g, and Tg of 107C.
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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EXAMPLE 13 A 600 ng sanpl e of precursor pol ycarbonate oligoners of Exanple
12 was charged to a tubular glass rector fluidized with . nitroge 2 L
per mnute and subjected to SSP at 150C/ 30 min., 160C 301_}%'?{’.@%!%8@30
mn., 190C/30 mn., 200C/60 nmn., 210C/60 mn., and 220C for 4 hours.
There was obtained a polycarbonate having an Iv of 0.3 dL/g, a.Tg of 146C
and a Tm of 245C. 17 February 2004 WHAT IS CLAIMED IS: 1. A nethod for
preparing_a pol ycarbonate ol i goner composition which conprises contacting
at | east 'ﬁ%/@LéWEDdﬁati c compound with oxygen and carbon monoxide in
t he presence of an anount effective for carbonylation of at |east one

catal yst conpositi on. aGHREbE e %%g}é'a*ﬂonﬁ%ﬁho&%}’i:&ﬁ?&'ﬁiﬁ om ¢ nunber
of at Ieasth.4h4 or.a conpound - tHeredf ;" dt |east ofie orgam ¢ Or inorganic
co- cat al y&Yhich Gomiprises contagting 2f Jegst ans sikysroprepmaticsompesnd witeoxygen ent

conpr i si ngndtartbensionoxide irl theipfesRh@NEE dnamdMEEBGaAVE 6t &%ngla@oﬂ%ﬁ{ aprotic

liquid. 2, t cecording to claim 1 wherein the dihydroxyaromatic
conmpound Jes é@ep%g%%ﬁ?cwp%’s.m%‘ TS &ccording to claim | wherein the -G oup

VITI nmetal is palladium 4. A nmethod according to claim3 wherein both an
i nor@ani c and an ordanip Vid-meaeldayitg arsomicanmetber obat 1dest@d sxch according to

clai m 4 Waghgbiind fErebfior gani ¢ co-catalyst is a conplex of a cobalt(Il)
salt with an organi ¢ compound capable of forming a conplex therewith. 6. A

nmet hod according to clgai m 5 wherein the inorganic co-catalyst is the
cobalt(11) salt of B}$psiopsargasin onipeReady sespialystnet hyl anine. 7. A net hod
according to claim4 wherein the organic co-catalyst is a terpyridine,
phenant hrol i ne, qui apleastenehalidespurde9hndre. 8. A net hod according to claim?7
wherein the organic co-catalyst is

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 dihydroxyaromatic
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 conmprising the cobalt(Il) salt of ,

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

quat er nar yh e % ! uat ernary_phosphoni um brom de or a

hexaal kyl é}lljani di rtltég!rln dreg‘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 17 February 2004 17. A catalyst conposition

conpri si ng:

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.

"-16-



a Goup VIIl netal having an-atom c nunber of at |east 44, or a conpound
thereof; at |east one organic or inorganic co-catalyst; | east 8ne

hal i de source: and an al cohol -free sol vent comprising at!?'eeRtay2004i qui d
aromati c hydrocarbon and a dipolar aprotic liquid. 18. A conposition
according to claim:17 wherein the Goup VIII netal is palladium the
co-catalyst is a conbination of the cobalt(Il) salt of

bi s[ 3- (sal i cyl al am no) propyl ] net hyl am ne and 2,2':6',2"-terpyridine, the

hal i de source is alguAtREN YoRPERRHEBNRAe or quaternary phosphoni urn
brom de or. a hexaal kyl - guani di n%gr}n brorl#%e, é;nd the solvent further

conpri ses N-nethyl - rrolidi none. 19. A copposition according to clain,
17 further conpri si ﬁggrguar\})}ﬁr@etﬁ #ng BYRLORICIRIRRSE Pf fldeashdb@T@i ng to claim
19 wher ei wompeuntt theregf;agent conpri ses nol ecul ar sieves. 21. A nethod for
preparing a high nol ecul ar wei ght aromatic . pol ycarbonate which conpri ses:

(A) preparing at le ation oli . by oxidative

carbonyl ati on of at %Fgg%ﬁgﬁgé%ﬂ?ﬂéjdﬁé%ggf(‘):ﬁacgﬁ@%éonpound, (B) convert.i ng
sai d .carbonyl ation ol jgonmer tq_a precursor polycarbonate oligoner by nelt
pol yreri zation in tBblegstonshalidesowee; padist one diary] carbonate, and (C)

pol yrmeri zing said precursor polycarbonate oligonmer to a high nolecular

wei ght pol ycar bonat enlajcohhfreddlyemR tbhpiidifg allkast 6hé Hqbill Akfndtie! Yer i zati on.

22. A ”Et@?%c%&%ﬁrﬂ‘i’.h%ib&a%ﬁbtﬁHcﬁﬂd-V‘her ein step Ais perforned in the
aly

presence a ca st conposition conprising: -17 1 7 February 2004 a
Goup VIII netal having an atom ¢ nunber of at |east 44, or -a
8. 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-



conpound thereof; at |east one organic or inorganic co-catalyst; at |east

one halide source; and an al cohol -free sol vent conprisin t |ea ne
liquid aromatic hydrocarbon. 23. A nethod according t% %bé'i’?wgéogherei n
step C conprises solid state polynerization. 24. A nethod according to
claim 23 wherein steps B and C follow step A without ‘an intervening step
of crystallinity enhancenent. 25. A nethod according to claim 23 wherein
step B is perforned i th% presence of a catalyst which is a

t et raal kyl ammoni um Pléﬂloﬂ%, TH enqtaldiakipe phetphiomumber bedtilemt 04, guat er nary

bi sphenol esmpowdd.thedeofat hod according to claim?25 wherein the catalyst in
step Bis a hexaal kyl guani di ni um bi sphenol ate having the stoichionetric
proportions of thre lgxﬁq%ogen at ons, one hexaal kyl - guani di : ni um cation
noi ety and two bi spheno OHE2L1Ti 4 ANGTBATHE Fesgatalyst. A et hod according to
claim 22 wherein the catal yst conposition further conprises a drying
agent. 28. A net hodatdeaspue hajidesounicaj and27 wherein the dryi ng agent
conprises nol ecul ar sieves. '-18

5 an alcohol-free solvent comprising at least one liquid aromatic
hydrocarbon.

- 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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