2 0 MAY 2004 (54) Title: METHOD FOR MAKI NG POLYESTER CARBONATES
(57) Abstract: A nelt condensation polynerization process fbi ytyepmsi ng
pol yester carbonate is provided. The process includes the steps of
pre-readv® Y324 ar boni c acid diester and catal yst wth a RFEHESW/23T@

reacting at |east one aromatic di hydroxy conmpound with the reacted
pre-reaction m xture. 2 0 MAY 2004 WO 01/ 32743 PCT/ US00/ 27710 METHOD

FOR MAKI NG POLYESTER CARBONATES BACKGROUND OF THE | NVENTI ON The present

i nvention relates to a nethod for naking pol yester carbonates. Mre
particularly, the present invention relates to a nelt condensation

pol ymeri zati on met hod MEJSQR §QR MAKING POIYESTERICARBONATES aci d di est er
and catalyst with a diacid foll owed by the reaction of an aromatic

di hydroxy conpound 5 with the reacted pre-reaction m xture. Polyester

car bonat es BM?K’GRU?;Q@]B‘: w-gmat ion have been studied extensively
t hr oughout the years yester carbonates are thernoplastic
The present invention relates to a method for making polyester
carbonates. More particularly, the present invention relates to a melt condensation
polymenzanon method involving the pre-reaction of a carbonic acid diester and

catalyst with a diacid followed by the reaction of an aromatic dlhydroxy compound

5  with the reacted pre-reaction mixture.

Polyester carbonates and methods for their preparation have been
studied extensively throughout the years. Polyester carbonates are thermoplastic
resins that are clear and have high impact resistance. Due to their optical clarity and
physical properties, polyester carbonates are used extensively in injection molding

10  applications. The synthetic methods commonly used to make polyester carbonates are
interfacial polymerization and melt condensation polymerization.

Interfacial 'polymerization is a well-known process.. Fontanaet al.,
U.S. Patent No. 4,983,706, discuss the reaction of an aromatic dihydroxy compourd
such as bisphenol-A with phosgene and a diacid. The diacid is incorporated into th:
15 reaction mixture to pi'oduce a polyester carbonate with melt flow such that the
polyester carbonate is suitable for purposes of injection molding. Melt flow can be
described in terms of viscosity. Although the polyester carbonate produced by the
interfacial method pl'OVldeS excellent viscosity for i injection molding purposes,
particulate contamination is often a problcm. Additionally, the interfacial method
2Q uses a hazardous chemical, phosgene, and an cnvuonmcntally hazardous chiorinated

solvent.

Melt condensation polymerization is a known synthetiél prdcess-wh.ich
often results in less particulates found in the polymer compared to the interfacial
method. Although melt condensation polymerization does not involve hazardous

25  chemicals, the polyester carbonates made by the melt condensation polymerization



resins that are clear and have high inpact resistance. Due to their optical
clarity and physical properties, polyester carbonates are used extensively
in injection nolding 10 applications. The synthetic netHodsuAYofibnl y used
to make pol yester carbonates are interfacial polynerization and nelt
conden’g’éf‘?1 ™Jol yneri zation. Interfacial polynerizationfCIEKETMe known
process. Fontana et al., U S. PatentNo. 4,983,706, discuss the reaction of
an aromati c di hydroxy conmpound such as bi sphenol-A with phosgene and a
diacid. The diacid is incorporated into th 15 reaction m xture to produce a
pol yester carbonate, w tfr}l rre*t | ow such tEat the polyester carbonate is
sui t abl e PETEPHLY e noshave the fow, properies o Bolygater carposigiednada by théescri bed in
terns of vYiiegasiitntethdd t hough the pol yester carbonate produced by the
interfacial nmethod provides excellent viscosity for injection nolding

pur poses, particulate contamnation is often a problem Additionally, the
interfacial method 20ordesto impiraveathd flosv plopeitiealof polyesganachonand nedile

envi ronmept al | v hazardous chlorinated solv . Melt. condensati on

ol yrer 1 2B Pl B8RlenSH o ROk BRRCBA S prstes dlfirest meshacB Bave e o i n | ess
par ti csil agediehoSaRashita bhal. FOpanBRy PACKING. 48ki UPI992§-3456 ) fd?s%hﬁé a m3BJaod-

Al t hough nelt condensation pol yneri zati on doeés not | nvolve hazardous 25

cheni cal sforprpapag pelyester easbansies wicinderppyatehaliphatic dinoidd etreetly fmo

pol yneri zgtion 1 2 04 01432743 PCTI USOO 27710 process often do
not have @% pic%)t\?v?ﬁ%gpgéeﬂr;[% ﬁsggg e &O}Eg?%a"@&?ﬁ?ﬁ?éﬁ'eﬁﬁﬁaﬁt 'tsﬁ’éfy

i nt er f aci edncombd @dth polyeied eirbbmated WhikKohlien fﬂe%rﬁﬁtﬂpaﬁﬁ%&ﬁﬁ of polyester
carbonates made by the-nelt. condensation pol ynmeri zatio pr%cess, di fferent

met hods HERRPWBEN2.2.25 2 riptalydsaidad Bi,3 atetramethyl (1) rspitebifl Bbdndene] 86 - Hei

411993 - 3 ' d  f cpari ng pol yest. bpnat es whi ch
Phoor oor gk tothniUrl RS Pa B el BRGNS st Honac e LS ng
a nelt pdakashitazatl. addpihe alipisaric Bicid, EebMate Hiyamxy cofPbERIaR daifts

pol yester, carbonates which contain the aromatic di hydroxy
na onc-stcp reaction.

Methods continue to be sought to prepare high quality polyester
carbonates which can be used for injection molding purposes using the melt

15 condensation polymerization process.
BRIEF SUMMARY OF THE INVENTION

The present invention provides a meit condensation polymerization

-process for preparing polyester carbonates. The process involves the steps of:
(I) pre-reacting a carbonic acid diester and catalyst with a diacid; and

(II) reacting at least one aromatic dihydroxy compound with the
20  reacted pre-reaction mixture.



conpound,
2,2,2",2"-tetrahydro-3,3,3 ,3 -tetranethyl -1, 1" -spirobi [ 1H i ndene] -6,6" 10
diol, commonly known as SBlI. The nelt condensation pol yne? ilzkAY @imet hod of
Sakashita et at. adds the aliphatic diacid, aromatic di hydroxy conpounds
and catal ysts iThea pesentstigentioachlisonprovideBogdscaniehidtien polydgeriatight to
prepare high quality polyester carbonates which can be used for injection
nol di ng pubsecsss farqireparingepolegster rarhopaiesn Jhe ipsecesdinyebies 2kg steps of ocess.

BRI EF SUMVARY OF..THE | NVENT| ON The esent invenki o rovi des a melt
condensat i on pol(§)ms‘ripf%ftr'lzagﬁngprdé)‘%:r}{g3 2ff%arrg8?a§f)arwlhb %B{é%&yi?me%ﬂat es.
The proceshydfseby asd ddRceAGRSIc atid to!fdr aGed@ed bleDadi GPPAMNtE and! d di ester
and catalyst with a diacid; and (Il1) reacting at | east one aromatic

di hydr oy conpodld wiaddingheto 20her exgacted ppre-reacitari ommixbueeur 2.2-1s@-0 MAY
2004 The present jnv ?tion al so provides a condensation pol ynerization
process fo#”ﬁpgﬁgbﬁﬁglﬁﬁfﬁgkter carbonates. The process invol ves the steps
of: (1) pre-reacting di phenyl carbonate with tetranethyl ammoni um hydr oxi de
and dodecanedioic acid to forma reacted pre-reaction mxture; and 5 (11)
addi ng t o tIMETAHAEDdIERCRIFHANY O THEXINVENTIONDI s( 4-

hydr oxyphenyl ) pr opane. DETAI LED DESCRI PTI ON OF THE | NVENTI ON 10 The present
invention relates to a nelt condensation polynerization process for
prepari;Rg pol ye r o] i i pval -re .on: of- carbonic
acid dﬁgster, ca a|9§§&§ng%§ﬁ@?£@?@'Sugégqﬁgﬁiﬁéﬁ¥%ﬁ 5&b§8b?&%u§ég%tion of
at |east oneoakofai prepdiihy Pobyestes Warsuhates\Whithtideoleathe Prfeaci@eli on

m xture. Melt 2a 2 0 MAY 2004 o )
carbonic acid diester, catalyst and a diacid subsequently followed by a reaction

of at least one aromatic dihydroxy compound with the reacted pre-reaction

mixture. Melt

2a



WO 01/ 32743 PCTI USO0/ 27710 condensati on pol ynerization has been found to be
an effective process for the formation of polyester carbbﬂawa’SZﬂDkn one
enbodi nent. the conposition of the present invention: ri ses ol yest er
car bonaWé’@%ﬁ sing structural units of the fornula I fi””%!"@?"éﬁ
wherein Dis a divalent aromatic radical; and repeating or recurring uni ts
of the formula IL 10 {Il) -O-R --OD V\/nerein D has the neaning previously
ascribed to it in formula | and Rl~ is. at |east one divalent noiety

sel ected fr e Ell V and V. 15 Pi Pi Pi C 0 11 X-C

3 20 MAY -208@%@?%?%’3&3?%%&@ to\fsanaffective progessifoethe al i phati c

group, branfiradtion bPpsly ¢S@€Ig:ﬁﬂjéﬂate$ cyclic aliphatic group. Linear and
era

branched al i-phatic groups are pre bly those containing from2 to about
20 carbon atoms, and include as illustrative non-1Ii mting

In one embodiment, the c0mposmon of the present invention
compnses a polyester carbonate comprising stmctura] units of the formula I

. I

—0—D—0-C—

wherein D is a divalent aromatic radical; and repcanng or recurring-
units of the formula II:

10
m —O0—R"“0O-D—

wherein D has the meaning previously ascribed to it in formula I and

R! is at least one divalent moiety selected from those of the formulae If, IV and V:
15 ' ‘

.,0

V) C—X—cC



5 exanpl es ethyl; propyl, isopropyl, butyl, tertiary-butyl, pentyl,
neopentyl, hexyl, octyl, decyl, dodecyl. Cyclic aliphatbc 9 I ncl ude
cyclo- or bicycloal kyl radicals, preferably those contaiﬁ?%@ f %13 to
about o osifgscarbon atons with a total nunber of carbopcpusemtass t han
or equal to 50. Sone illustrative non-limting exanples of these cyclic
al i phatic groups include cycl obutyl, cyclopentyl, cyclohexyl, 10

met hyl cycl ohexyl, and cycl oheptyl. Aliphatic groups al so include aral kyl
radicals containing from?7 to about 14 carbon atons; these include, but

are not limted to, benzyl, phenylbutyl, phenylpropyl, and phenyl ethyl.
The pol yester carbona e | in the.instant  invention are well
%ﬁe??’ng‘?f;‘f{'&?%ﬁaga%%?% begtighe phagggroup, @80 331: 15

known in the art as disclose

3,169, 121; cgelr0aliphhtic gfbn%&ﬂﬁm&b@ﬁ&:ﬁ%ﬁpnﬂqéy)u%%@gc ﬁcé%gpg,gse and in
copendi ng aﬁ) l"c‘ah'g;% Ser. No. 09/181,902, filed t. 29, 1998, and

assi gned t §CYRENRE OAbgHER) easbematomssandinclidp las dhustrative fdwelifdidsg St ep

of the gelt ' zlgﬁ”o r0Gess 1s re- reaction of a
car boni geacfﬁﬁ | ggttilg bp@g?,g% ?}sgwg’n r%é'?“&?"%???’i' li’ﬁnéﬁr %QPFPB'?!&}'&JA‘YIUQ%IQO
her ei n r ef decyltdndacyle Cyeli¢ alighatit @roups dadede cyERe oﬁibﬁ:yemjlgm&ﬁs t he diacid
and car bonic ag d, di ester _foErms a carboxyli'c diestér corpound. The

pre-r eact i BIFI§TabLy|thosg conianing framed tp ahout I sing satban ajoras withet tetat pumbersi on of
t he di aci dot &urBo Sanch r 0 . tantially conpl ete
conversion® as utggghﬁgar%i n ref tr"% t?c?@f @%@g‘éﬂ%ﬁ‘&f‘%ﬂ@“ﬁ%ﬁﬂaﬁ :

car boni ¢ athest ¢jiclis mliphaticegrenps intludeepdotinfl ofclégeatyl] @cisheaird car bonic 25
acid di ster..r aci? to.forma, car bf);xl_i c di ester conpound. rbonic acid -
di est et 2PEHYCYE geﬁvéh@da‘iydf"gf’m - liphticgngupsdseinglde aralkemadicalyl or ar W
group. TypédiddinRedroth 950 9 | ﬁ@&rgi | 1S | de, ,.ou re not
limted to, di nﬁlgnyl ca?bg%‘g?g%oﬁo y 'ég‘%sgg‘tﬁg{"g‘f’ h@?s c’fﬂ‘&‘P‘d{EHzﬂm)

car bonat e, banzyk phenylbusyls phenyipropy; amiptenylethyhr bonat e, di et hyl car bonat e,
di mret hyl carbonate, dibutyl 4 WO 01/32743 2 0 MAY 2004 PCT/ US00/ 27710

car bonat e, dicycl oh nat,e and nm.xtures thereof. The carbonic
diester most y e’ﬁfé p&%&é’r Carbonates eru%i] anF use m the ?nstant invention are
well known in the art as disclosed in, for example, U.S. Pat. Nos. 3,030,331;
15 3,169,121; 3,207,814; 4,238,596; 4,238,597; 4,487.,896: 4,506,065, and in copending
application Ser. No. 09/181,902, filed Oct. 29, 1998, and assigned to the same

assignee as the instant applicatio'n.

The first step of the melt condensation polymerization process is a pre-
reaction of a carbonic acid diester, catalyst and diacid. The pre-reaction as used
20  herein refers to an esterification process. The pre-reaction of the diacid and carbonic
acid diester forms a carboxylic diester compound. The pre-reaction is allowed to
proceed to substantially complete conversion of the diacid to a carboxylic diester
compound. “Substantially cbmplete conversion” as used herein refers to the reaction
of the diacid and carbonic acid diester wherein at least 95% of the diacid and carbonic
25  acid diester react to form a carboxylic diester compound.

Carbonic acid diesters are of the general formula, R1(CO;) wherein R
is an alkyl or aryl group. Typical examples of carbonic acid diesters include, but are
not limited to, diphenyl carbonate, ditolyl carbonate, bis(chlorophenyl) carbonate, m-
cresyl carbonate, dinaphthyl carbonate, diethyl carEonate, dimethyl carbonate, dibutyl



typically used is diphenyl carbonate.. Diacids are of the general formla:
R(COOH) 2 wherein Ris an alkyl or aryl group. Exanples of diacids include,
but are not limted to, aliphatic diacids, 5 aromatic di aé’leMAYaaﬂ(ﬂ m xtures
t her eof . wixewmabess of aliphatic diacids are adipic acid, RRAGEPA

dodecanedi oic acid, C 19 diacid, C 36 diner diacid, and aronatic d| aci ds
such as isophthalic acid, terephthallc acid and 2, 6- napt hal enedi car boxylic
acid. The addition of the diacids to the nelt condensation pol yreri zat i on
10 process effectively |rrproves the nelt viscosity of the polyester

car bonat e. Nﬁﬁltbomts'db@ gheay! castamhatecdndi mixt@ee fierdd?. ‘I'EF caBbhict cs?Jr éﬁosf”a' ted
pol yest er ca t (d Low nelt viscosity enables rapi

efficient i nJ Xﬁs%ﬁs ﬁ&"éﬂrc&ﬂma&m yester carbonate. Typi caI catal ysts
enpl oyed in the melt condensation polynerization 15 process.include, but
are not limted to, al kgidig _ . ' arth petal '
conmpounds, quaternary amnﬁ%%tgﬁﬁmgﬁg%ﬁ%%(ﬂéfﬁbw&ffﬁ&ﬁ“ aligdef ul

al kal i et al OCBWHEsOvRIsExamples of gistids lﬂthi&dbuts@élhbllfm’ﬁﬁdd@( aticRIARST UM
hydroxi de, |} Hlﬁ %ngfﬁ %{g‘d sodi,um hydr ogencar bonat e, Ssium

hydr ogencar bon 15 e TRixges tceeots HWBICS%@M@MWeadlpmaﬁﬁl um
20 car bonat esebadi¢ htid dodetdRBmkE t ssi.um acetate, |ithium
acetate, sogiuym stearate, pot a?é?%lg%%?gtggglm@%%ﬁ g and arpmatic 4 ym

bor ohydri de, 215 ughas Wbﬂh}b@' pald, tereplithalic hcidapd 2 haiRale sl PO RBAZ0at €,
pot assi um bgpzpate, 1ithium benzoate, disodi um hydrogenphosphat

di pot assi um hydr ogenphosphate, dilithium hydrogenphosphate, disodi um

di potassiumand dilithiumsalts of biphenol A and 25 sodi um potassium and
lithiumsalts of phendhe ddﬂﬁfdnlof%d(éhhﬂ@t&ﬁfetrﬁelmlﬁen&(ﬁgﬁ% ds aéﬁcat alysts

I ncl ude al ci um eg.égro bari um hydr oxi de, nagnesi um
stronti O hPERCSSS gikecty Vélinafﬁveh%rmgléstc@mwmfahepolpmenmmdteogsasar bonat e,

magnesi um hyReQG8ISOPRALE rcérgtoqhé%h%}) SFa izt {J(?!%ZS%?I’ carbonate to flow. -

Low melt viscosity enables rapid and efficient injection moldmg of the polyester
carbonate. '

Typical catalysts employed in the melt condensation po!ymérization
15 process include, but are not limited to, alkali metal compounds, alkaline earth metal

compounds, quaternary ammonium compounds and combmatnons thereof.

Useful alkali metal compounds as catalysts include sodium hydroxide
potassium hydroxide, lithium hydrox:de, sodium hydrogencarbonate potassium
hydrogencarbonate lithium hydrogencarbonate, sodium carbonate, potassiuim

20  carbonate, lithivm carbonate, sodium acetate, potassium acetate, lithium acetate,

]

sodium stearate, potassium stearate, lithium stearate, sodium borohydride, lithium
borohydn’de, sodium borophenolate_, sodium benzoate, potéssium benzoate, lithium
benzoate, disodium hydrogenphosphate, dipotassium hydrogenphosphate, dilithium
~ hydrogenphosphate, disodium, dipotassium and dilithium salts of biphenol A and
"25  sodium, potassium, and lithium salts of phenol.

Useful alkaline earth metal compounds as catalysts include calcium
hydroxide, barium hydroxide, magnesium hydroxide, strontium hydroxide, calcium

hydrogen carbonate, barium hydrogencarbonate, magnesium hydrogencarbonate,



PCT/ USOQ 27710 strontium hydrogencar bonate, cal ci um carbonate, barium
carbonat e, nmagnesium carbonate, strontium carbonate, cal,cj ap@t at e,
bari um acetate, nagnesium acetate, strontium acetate, calcium stearate,
bar i unma @z32M3e, nmagnesi um stearate, and strontium st eaRGEESINATEIUI
guat er nary anmoni um conpounds as catal ysts include tetraal kyl ammoni um
conpounds such as tetranethyl amoni um hydroxi de and tetraethyl ammoni um
hydroxi de. Preferred catal ysts include tetramethyl amoni um hydr oxi de,
sodi um hydr oxi de d.m xtures thereof. 10 In order to form pol yester

car bonat esSTOBHYTHBIdERRERFarbpRate, alivn cathondte, biarasn earbanate vpagwesitingr  each
nmol e of di aci t he.carbonic,acid diester is. needed for
each nol e %?b%ra?ﬁag?%ﬁlﬂé@?o&? c@&%@ﬁﬁ?‘@?‘&f’?ﬁ“?@* BRERGSHM agetater ange
bet ween absentibfi€acorates saloiuch afrdte, bokidn TRiaBle, iRagiBlifm SLar@eOfR | ¢ di hydr oxy
conpound. In another enbodinent, the catalyst IS present In a range between
about 15 1Fopupmsiegraled about 10-3 noles' to noles of aromatic di hydroxy
conpound. The pre-reaction process is typically carried out at a
tenperature in a .rag .180C and: about 270C, nly, the
pre-'regction is car W%’%@@?@%&%ﬁ%@%gﬁ% YEBHWRIEN about 220C
and about t@&@dkyldhmeninanemnpaunds hﬂcmﬁﬂeﬁ%@ﬂugﬁﬂnh&iﬁﬁm}jcﬁ&jgygn' n a |
tenperature i range between about 20 230C and about™ 250C. The reaction
vessel s Y4AS 2‘1“1‘?”&’@‘5{1‘3! oXide.ange between at mospheric pressure and about
200 torr for the pre-reaction. The-formation of the diester fromthe

pre-reaction of the prafeRefdSaRs heal "ﬂﬁm! £ and. di aci d ensures
substantially conplete ?ﬁcor B@ggg%ﬁaﬁg t hg iaci éﬁlufrhﬁ%dr% S RAHIL o .
car bonat e hydreyisetand mhiatures therepf.et € i ncorporation” as used herein 25 refer§
to a pol yester carbonate wherein at |east 95% of the diacid used as
startimg material ks incorporated into the polyester carbonate product. In
orderi o noni t or cé?rﬁfd%fgojt?mf@ﬁgqs_ffﬁcﬁ'fboﬂﬁtégd}vaépﬂeftBfﬁbcm&a:cubroton
nucl ear MEgSet e eedUORERh HORUL AACIARNATRY ritfle PEE chfbon@lidid Mebi2Fis

formation of the diester. Lo
needed for each mole of aromatic dihydroxy compound. Catalyst is present in a range

between about 10”® moles and about 10 moles to moles of aromatic dihydroxy
compound.” In another embodiment, the catalyst is present in a range between about

15 107 moles and about 10> moles to moles of aromatic dihydroxy compound.

The pre-reaction process is typically carried out at a temperature in a
range between about 180°C and about 270°C. Commonly, the pre-reaction is carried
out at a temperature in a range between about 220°C and about 260°C. More
commonly, the pre-reaction is carried out in a temperature in afmge between about

20  230°C and about 250°C. The reaction vessel is typically kept in a range betiveeﬂ -

atmospheric pressure and about 200 torr for the pre-reaction.

The formation of the diester from the pre-reaction of the carbonic acid
diester, catalyst and diacid ensures su'bstan.tia]ly complete incorporation of the diacid
into the polyester carbonate. “Substantially complete incorporation” as used herein

25  refers to a polyester carbonate wherein at least 95% of the diécid used as staﬁing
material is incorporated into the polyester carbonate product. In ordér to monitor
complete conversion of the diacid to a diester, proton nucléar magnetic resonance

spectroscopy may be used to confirm the formation of the diester.



2 0 MAY 2004 WO 01/32743 PCT/ US00/ 27710 After the diester has been forned
in the pre-reaction step, the second step of the nelt c hon

pol ymeri zati on process involves the reaction of at |east ~ one aromatic

di hydr oxX¥yOd%BPdéind with the diester conpound formed in thRCHUE00ITEHCE i on
step. The step of reacting at |east one aromatic di hydroxy conpound with -
the 5 diester conmpound is referred to herein as the condensati on process.
At | east one aromatic di hydroxy conpound is commonly added to the reacted
pre-reaction m xture inert conditjons. "lnert gas conditions™ as
used herein refers to @?‘g‘@&‘*f%ﬁf hg%aé@élfom‘%ﬁ the precicgesibnastep, the $ecbmdl wi t h
an inert gassteg sffthexriRofdensh : Liym 10 Suitabl e aromatic
di hydr oxy corrpp(c)unds_fqr repaﬁ?[ﬂlgﬂ%gféie@?gﬁ&gggglgﬂgfééhqrﬁﬁ?ttﬂﬁ'eoq{aﬁéfé‘@

repr esent ed ¢ arBaticgh exXFompquvid)wikCthe-diesterQompaund firfied iPtheSprd. di val ent

aromati c radLcal det i .n formula L Preferably, D has the 'structure
of formula V %?’l"{‘gfek’n ?&E?@gﬁf)‘?ﬁcg?%Fh@i’“ﬂ%%ﬂ%ﬁcgﬂx{y@my caqgpaungrveitnthe!

represenfs aliestsr eompbendlic @eferred € hedsin R FKY, nsatibl | epe, and
napht hyl ene. E npy _Ee an al kyl ene or al ky|+‘§@§%538?{6§g&§%scr&3§mﬁ€? hyl ene,

ethyl ene, efFRMItfliaydroropyrravad ipeaponlyadded ictprenydd plefigactid ikaRe, 7 2

0 NAY 2004 WuQil g{y | 710 butyligdene, isobutylidene, anylene,
anyl i dene, and s%g éﬁoggﬁgyém e%& g5 eonditions™ as used herein réfers to a reaction

vessel which is purged and refilled with an inert gas, for example, nitrogen, argon or

helium. | |

10 Suitable aromatic dihydroxy compounds for preparing polyester
carbonates include those represented by the formula VI :
(VD HO--D~-OH
15 wherein D is a divalent afomatic radical as defined in formularl.
Preferab’v, D has the structure of formula VII:
| - . : - - -
(VI I I I
-AL- E Al
- J t L J s b .J u
20

wherein A' represents an aromatic group such as phenylene,
biphenylene, and naphthylene. E may be an alkylcrie or alkylidene group such as
methylene, ethylene, ethylidene, propylene, propylidene, isopropylidene, butylene,




al kyl ene or al kylidene group, it may al so consist of two or nore al kyl ene
or al kylidene groups connected by a noiety different from al kyl ene or

al kyl i dene, such as an aromatic |inkage; a tertiary aninoZWiMﬁéé@ﬁ an et her
| i nkage; a carbonyl linkage; a 5 silicon-containing |inkage such as sil ane
or sil 0X99133743 sul fur-containing |inkage such. as sul f?gyusgw"?b% de, or
sul fone;.or a phosphorus-containing |inkage such as, phosphinyl or
phosphonyl. In addition, E nay be a cycloaliphatic group, such as

cycl opentyl i dene, cycl ohexylidene, 3,3,5-trinethylcycl ohexylidene,

met hyl cycl o- hexylidene, 2-[2.2.1 J-bicycloheptylidene, neopentylidene,
cycl opent adbeyhdensnisobutylidene; smplene,amylisiane, aad dscadyidane:| When& is Bb.

t . Lent hyd | Kyl
oht car o © (RIS R ARG Bl BRI 0P B BE RitfealkeaS or lriene
radi cal s, ogrobpsysineatbd by ametegadifferehbfroimSkyler dpdikyij hf,aéuékb'h&an i nt ended
al S.

to designate both nornal al kyl ‘and branched "al kyl radi cal rmal and
branched al #pmatalipkagesa tgrdatyamige dinkgge; A sther inkagena narbbnylrtinkagey aabout 20

car bon . | il rative non-|imting. examl es ethyl,
propy! , jfsg%ﬁg‘%'ﬁ M%ﬂ&?gi"ﬂggeer hg fﬁ%&%s,ﬂoﬁ%rﬁrﬁ Sﬂ@éﬁg@%mg?hnﬁgg?pqchoct yl,
decyl, dodeasyulfida; sulfoxidd, oﬁk_uifonienefugﬁo@hmlcaﬁtaﬁuﬁgnﬁﬁa%%ey and tolyl.
Cycl o- or bic cI,oe\I kyl radicals represented are preferably those

cont ai ni ng Fo5Rkinylas phesphenyl Injadditions Eaway:heoneycinatiphatic group) suchaber of

t 505 i Ll tj.ve. 20 | jmti
ol o5 orYeRpEn e eychtiiR e, B3, SR by WIS e Bidieyslane 1 O
cycl ohexyl , hexplidonec3:£2.211p-bidyclohepryliderep hedpentylidbhies kot lopentadedyliddne! adi cal s

are those containing from7 to about 14.carbon atois; these include, but{
are notl0 i fyelododesylidepenand adamasixlidsne.yR; ropresemtsydmgen onacngrosalghet h 1. Y1
may be a hal.ggen, such as fluopine,..brom pe,, . chlorine, and iodine;, 25 a

tertiary nﬁyr&gﬁgwoalgﬁwsgﬁ HS&@WE{MPE’M%E%M@%W@m as R5
above,  or radicalb K9¥MbaliyPiBicaIS br BiRySIBaIMEREicAs Rhste {hadarafey! Oroup:
ed by the

. : s
it being only necessary that Yl bé inert to and unaffec

reactant s dﬁ'&?ﬂ@é@@@&mﬁ@h@ﬁhmm alirylandttwanmheg alkyl radicatol Nestaand ar bonat e.
pumber of - E5meEE AR 30 pie RS fngee Sehieliite P2 Toslief 8 Parboas O |
15  atoms, and include as illustrative non-limiting examples ethyl, propyl, isopropyl,
butyl, tertiary-butyl, pentyl, neopentyl, hexyl, octyl, decyl, dodecyl. Aryl radicals
include examples such as phenyl and tolyl. Cyclo- or bibycloalkyl radicals
represented are preferably those containing from 3 to about 12 ring carbon atoms with
a total number of can.on atoms less than or equal to 50. Some illustrative non-
20  limiting examples of these cycloalkyl radicals include cyclobutyl, cyclopentyl,
cyclohexyl, methylcycloh_cxyl, and cycloheptyl. Preferred aralkyl radicals are those
containing from 7 to about 14 carbon atoms; these include, but are not limited to,
benzyl, phenylbutyl, phenylpropyl, and phenylethyl.

Y' may bea halogen, such as fluorine, bromine, chlorine, and iodine;
25  atertiary nitrogen group such as dimethylamino; an organic group such as R’ above,
or an alkoxy group such as OR wherein R is an alkyl or ary! group; it being only
‘necessary that Y' be inert to and unaffected by the reactants and réaction conditions
used to prepare the polyesier carbonate. The letter “m” represents any int‘egef from

and including zero through the number of positib_ns on A' available for substitution;



2 0 MAY 2004 PCT/USOQO 27710 "p" represents an integer fromand including
zero through the nunber of g positions on E available for ﬁu@g bigyt i on;
"t" represents an integer equal to at |east one; [ e? her zero or
one; and"O#B3%EHresents any integer including zero. In tRCEHPSMEITIO

di hydr oxy phenol conpound in which Dis represented 5 by fornmula VI
above, when nore than one Y1 substituent is present, Y nmay be the sane or
different. For exanple, the Y' substituent nay be a conbination

of . di fferent, , hal ogens. .The R5 substituent nay al so be the sane or

different ifPnbPETRAAN SHESRITOm ek including zarg thyouglotiee nuwiber of pesitions aner o i n
formul a VI| mpdilable forSsubQimd&d; O }%(i‘es"%ﬁgr%}ih%ﬁér'ﬁr@% %&%é%{ﬁelﬁ;l(‘;!” oi ned.

The positfons of the hydroxyl "groups an cl ear
residues A titherrzetveoramei zull ‘ful répresents &1y infBptPincRidimddsede. POSI tions and the
groupi ngs can be in vicinal, asymretrical or symetrical relationship,

where two or nore ri r?{ghcarbon.a,lc])_ of the hydrocarbon residue are
substituted with Y a ‘CHWPG!&AI ﬁaambe@éﬁemppmtnﬂamph@isngpreasanmdti ng
exanpl ess5 of byfdiifld VIGbHVE Mher mote HRIPSHEEE stk La v, acl ude the
di hydr oxy- su%st ituted aromatic hygroca@t)égﬂsm%gtll{ggﬁggggﬂs %ggmdtlfrthgpeci es
in U S Pat#&nte o differeng dor ssamplor tieY T mibsémenmhaypbok combiiaBibh 6f diffeyd XY

ds includ 4 , 3, 5- trinethyl. |.oh lid -di ph | ;

P bt o( 4 HEAREF S TR, SistiEAL ey alsedis e swmo ondierést Shmeretbapne R’
2,2-bis(4- = - dl ) | . - 4 20 . '
di hydlr iiyd%%é'%*ﬁ!‘#%é% E{fﬁ%ﬂpw{%%%@ﬁﬁ@ﬁ%@ ﬂ%ﬁﬁg“ igngt zero, the |
hyd h b ire Bi i T e S : ‘ :
b7 S0 Ml ey TG e Bl O erts HoBiioh O BPHRAN IS Bdips and ¥ on the
1, 1- bi S04- harokmaniy pibeay rdsides e ‘cail b vatied fir the%GtheXYed; G1bah PBLUABY! A6t hane:
2, 2- bi s(3-phenyl - 4- hydr oxyphenyl ) propane; bis(4- :
gytzjr (2)>5< ygheﬁZ‘F ﬁ@gﬁlﬂﬁﬁ éaaybenﬁ]\h?nd; aﬁfﬁﬂ%@ﬂeﬂk{dﬁ@tﬁ@éﬂﬁﬂﬁﬁbnﬁﬁﬂ hﬂ%{/éng)pane;

, i s(4-hydr.oxy- 3- met hyl phen ropane (conmon nown as :
resor ci nol ;(nr "5%‘51 n&&?ég‘%ﬁl‘ ﬂ&ﬂ“i/ss‘% % ?’/Y‘%IB@@'EP% Eestdue ot sub);g'tuted with Y and

hydroxyl groups.

Some illustrative, non-limiting examples of aromatic dihydroxy
15  compounds of formula VI include the dihydroxy-substituted aromatic hydrocarbons
~ disclosed by genus or species in U.S; Patent 4,217,438, Some preferred examples of
aromatic dihydroxy compounds i~clude 4,4'-(3,3,5- |
tn'methylcyclohexyﬁdene)diphenc.!; 2,2-bis(4-hydroxyphenyl)propane (commonly
known as bisphenol A); 2,2-bis(4-hydroXy-3,S—dimethylphcnyl)propane; 24
20  dihydroxydiphenylmethane; bis(2-hydroxyphenyl)methane: bis(4-
hydroxyphenyl)methane; bis(4-hydx:'xy—S—nitrophenyl)incthane; bis(4-hydroxy-2,6-
dimethyl-3-methoxyphenyl)methane; 1,1-bis(4-hydroxyphenyl)ethane; '1,1-bis(4-
hydroxy-2-chlorophenyl)ethane; 2,2-bis(3-phenyl-4-hydroxypheny!)propane; bis(4-
hydroxyphenyl)cyclohexylmethan:; 2,2—bis(4-hydroxyphenyl)-l-pheny]propane; 2,2-
25 bi_s(4»hydroxy-3'mcthylphenyi)prqﬁanc (commonly known as DMBPC); resorcinol;
and C,.; alkyl-substituted resorcinols. ' '
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2, 2- bi s(4- hydroxyphenyl ) propane is the preferred aromat ig di hyydroxy
conmpound. Conbi nations of aromatic di hydroxy conpounds al 3 MEaR00be” used.
Once agﬁ)«g@g one aromati c di hydroxy conpound has been added to_ the

reacti VB cont ai ni ng the reacted pre-reaction mi xt HEEUSPYR/710
tenperature is raised to a tenperature in a range between about 250 C and
about 320C, and in another enbodinent, in a range between about 270C and
about 3.00C. The pressure in the reaction vessel is gradually reduced-to a
pressure in a range g&tween_ about 50 tort and about 0.01 torr. At the

i ncreased t enper at ur &V QHdYPISEN R As2-hisp-BydroxyphedyBproparst isalie pfeferidd

bypr oduct s ar&iH&tE BRVEBERE CLIT .pre-reaction step and the addition
of at |east one aro t?% J-’W@'?‘ﬁ@a‘?%&‘%?%&&fo?fﬁ@%%%ﬁ@ ¥cempopadsalsct i on
m xt ure ocecambe isedei t her batch node, continuous or seni-continuous node.

Wth a batch node reaction, for instance, all of the conponents are
conbi ned and reacted until nost of the reactants are consunmed. 15 In order

to proceed, the react%s 2hiestopepsomatindibydrony camppuadhas beenadtedio heded.
Wth cofti raaetisn PéssSeGhihs ' di.tlons. .the reaction does not have
to be stopped inSgr?gpt@gﬂgmgéggpgg}g%%@qns@%ﬁ UG STYPLSE &5 5aisgd of ¢ he

mel t condetesatempergnuk \ina rafge beoweendboRE 250 °C Afd PS¢ @%%, £ RWBe, My be
recovered and i sol ated by conventional 20 procedures. ese may | ncl ude,

for exanpl &Mbediment i a mnige bebyecofaboun? 70°Coindabbut 3005Ci (THeairk @ire WAL NY,

dryi ng and |l atldi:zati.ons pelletization via extrusion. Pol yester

car bonat esrggngt}/chl ‘?fté%)él, t')s;gl?ﬂléaqgfrgg'é%fl P AREFSRESID @dAngscbetween abopus SOupmiend ar | ety

of appl i cadlionn®.01 ker. AXHEinEreaftd RS ed as _opticalk.
P R R e T

data storage con‘gonents such as conpact di scs and. ¢ and 5’5
out dod® I i 94?5 F%@,PhHWSWFQSS-and covers; conputers and cases in the
t el econmuni cation industry; and containers, optical |enses and eyewear. 10

The pre-reaction step and the addition of at least one aromatic
- dihydroxy compound to the ;‘eacted pre-reaction mixture occurs in either batch mode,

continuous or semi-continuous mode. With a batch mode reaction, for instance, all of

the components are combined and reacted until most of the reactants are consumed.
15 In order to proceed, the reaction has to be stopped and additional reactant added.
With continuous or semi-continuous conditions, the reaction does not have to be

stopped in order to add more reactants.

Following completion of the meit condensation polymerization
process, the polyester carbonate may be recovered and isolated by conventional .- . "
20  procedures. These may include, for example, at least one step of anti-solvent

precipitation, washing, drying and devolatilization-pelletization via extrusion.

Polyester carbonates obtained by the present invention can be used in a
_ wide'varicty of applications. For example, polyester carbonates may be used as
“ optical data stoi-age components such as compact discs and cartridges; indoor ard
25  outdoor lighting lenses, housings and covers; computéﬁ and cases in t;hc “

telecommunication industry; and containers, optical lenses and eyewear.

10



WO 01/32743 2 0 MAY 2004 PCTI USoon7710 In order that those skilled in the
art wll be better able to practice the invention, the followzﬁﬁxexarrpl es
are given b X illustration and not by way of limi? le 1
Pre- reac‘tlpdﬁ 35H dodecand| oic acid with di phenyl carbonat ePCTfUS“"m'”“
"tetranet hyl ammoni um hydroxi de and sodi um hydroxi de A glass tube (2.5
centineters by 20 centineters) was pre-treated with 3 nolar hydrochloric
acid solution and rinsed in deionized water. D phenyl carbonate 10 (3. 090

T A o e
(15,20, T et eSSBS R

gl ass tube. A magnetic stir-bar

was capped limitatiom unsecured 1id (to all ow carbon di oxi de to escape). The
tube was placed in a 240C salt bath. After the 15 contents were allowed to
melt, the m xture was stirred. Aliquots were renmoved every 15 minutes for
proton nucl ear magnetic resonance spectroscopy analysis. After 90 m nutes,
t here was conplete conversion of the dodecandioic acid to the di phenyl

di ester 5 Exanple 2 20 Pol yneri zat i onggfamg gcandioic acid into a polyester
carbonate A glass tube (3.8 centinmeters Dby 30 centineters) was pre-treated
with 3 nol améﬁrochl oy i c aci d soI ution and rinsed in deionized water.

Di phenyl car eeangioihacid withgtiphenylicasbonate,itetrdmetylamgnaning,
sodi um hydr oxi de (98 25 m cr L1 ioplar solution), and

t et ranet hyl ar nnoni um hydr oxi ﬂ%ﬁ?gﬁg@%ﬂg s-of a 0.22 nol ar
solution) were added to the pre-treated glass tube A stirrer was added
and the tube was futt!e@lasmmeaz frekttimeres By020 continfilers)Was prebifeal@with 3

Puacuat o0 FRal bRk s 23 i A iohd Vs Diheny cvonsy

10 (3.090 grams), dodecanedioic acid (0285 grams), sodium hydroxide (6.87 microliters
of a 1 millimolar solution), and tetramethylammonium hydxsoxide (15.30 microliters of
a 0.22 molar solution) were added to the pre-treated glass tube. A magnetic sur—bar
was added to the glass tube and the tube was capped with an unsecured lid (to allow
carbon dioxide to escape). The tube was placed in a 240°C salt bath. After the

15  contents were allowed to melt, the mixture was stirred. Aliquots were removed every
15 minutes for proton nuclear magnetic resonance spectroscopy analysis. After 90

minutes, there was complete conversion of the dodecandxom acid to the diphenyl
diester. ' '

Example 2
20 Polymerization of dodecandioic acid into a polyester carbonate

A glass tube (3.8 centimeters by 30 centimeters) was pre-treated with 3
molar hydrochloric acid solution and rinsed in deionized water, Diphenyl carbonate
(46.303 grams), dodecanedioic acid (4.073 grams), sodium hydroxlde (98.25
microliters of a 1 xmlhmolar solution), and tetramethylammonium’ hydrmude (218.8

25 microliters of a 0. 22 molar solution) were added to the pre-treated glass tube. A
stirrer was added and the tube was fitted into a melt reaction system. The tube was

evacuated and refilled with nitrogen gas three times, then heated to a temperature of

11



WO 01/32743 2 0 MAY 2004 PCT/USOQ 27710 240C. The pressure in the reaction
vessel was kept at atnospheric pressure. After the contents were all owed
to nmelt, the mixture was stirred at 60 rpm Aliquots wer2 (reabvesd every 15
m nut egofg@@afszABot on nucl ear magnetic resonance spectroscegy/usakaiyei s. After
90 m nutes, there was conpl ete conversion of the dodecanedioic acid 5 to

t he di phenyl diester. 2,2-Bis(4-hydroxyphenyl)propane (40.821 grans) was
charged to the tube through a port in the reactor head under positive
nitrogen pressure. The tenperature was raised to 270C and the pressure was
reduced t aSioH! k $hd 80
m nut es, \Cﬁmgg %%ﬁ%@gg‘g‘gﬁms °§'r‘§ uegl“%%%[lc#lﬁgglaggpée‘g%skgélp&a%% he

t enper at urthe contsatd were ZRO@d tdmelt, ehpmiatierwasIdinedat 60 epml AlxRdts Werd00 C and
t he pressure reduced %o.less than 1 torr. The nelt was held at these
condi t i onSEMGVEdEVEly v FuRutes, for peofon guglearTaagnetic sesopance SPECHRSCAPY t T ogen

gas and refRKRH. fAMRIob . i Lyest ek
carbonate for ngd had a@nﬁlg?qﬁgéé@%s& ﬁ%ﬁ?%‘ﬁ;}%;&’?%?é@gﬁ@ﬁgﬁg%%%i ng

cal ori det rty tiDEghenyh diester c22 BisAehyginox yphe i) ROana SAOBR B grek) was 15 gel
ermeat i on,chr gqnat.ogr.a C) in chlorof orm agai nst, .a pol ystyrene

gt andar d cgﬂ@egﬁ%@ﬁgﬂqﬁp@q%ﬁd{?ﬂ'& e FeIcior Eq‘daﬂq%éﬁpﬁ?r’“t’%glqﬂ%e@émﬁ%#m c
acid as d (Yas iy ' 0 Wi | e typi cal
ebod; ment o op ey wablaedl D i IR IRESLE PRTEMIARTRBI N, © he

f or egoi ng Rhenalrwastslawly distitied dffrwier e nixe 80 thib@ted While idPreur®Wagn the scope

of the 20 invention. Accordingly, various nodifications, adaptations, and
al t er nat i \E&dually redyeed to 6040 ad she tlempgraturetraisecite 270°Go (Fhedempertaturg from t h

S 1 102 R SRR e Sl PRSI iced o 166 Ghin Trore The el was O

held at these conditions for 90 minutes, vented to atmospheric pressure with nii:rogén

gas and removed from the reactor as a melt.

The resulting polyester carbonate formed had a T, of 125°C as measured by .
differential scanning calorimetry (DSC), a molecular weight of 64,900 as measured by
15  gel permeation chromatography (GPC) in chloroform against a polystyrené standard
and substantially. c_:omplete incorporation of the dodecanedioic acid as determined by |

proton nuclear magnetic spectroscopy.

+ While typical embodiments have been set forth for the purpose ¢ illustration,
the foregoing dcscripﬁons should not be deemeﬂ to be a limitation on the scope of the £
20  invention. Accordingly, various modi_ﬁ_é:ations, adaptations, and alternatives may
occur to one skilled in the art without departing from the ‘s'pirit and scope cf the
present invention.

12



1. A nelt condensation polynerization process for preparing pol yester
carbonates conprising the steps of. (1) pre-reacting a cg;dnoni c..acid
diester and a catalyst with a diacid; and then 5 (I1) re iMﬁE) 4 | east one
ar omat i evalofsedeoxy conpound with the reacted pre-reacti ®CTRSOQTHO 2. The
process in accordance with claim1l, wherein the diacid is selected from
the group consisting of adipic acid, sebacic acid, dodecanedioic acid, C
19 dieter diacid, C- 36 dieter diacid, terephthalic acid, isophthalic acid
and 10 conbi nations thereof. 3. The process in accordance with claim 2,
wherei n the WHAT 8 AMMERES dodecanedioic acid. .15 4. The process in
accordance with claim1, wherein the aromatic dihydroxy conpoundconpri ses
2, 2- bi s(4- hydroxyphenyl ) propane., 5. The process in accordance with claim1,
wherein the catal yst |L grmagf%’(dﬁﬁ?é’r"?pé’ Z3HPR BYASETE a{Ptgﬁa%m&afrqm@t al

conpound, arbaﬂidﬁaiegaemgﬁgihgtm@ﬂsofporrpound or conbination thereof. 6. The
process in accordance with claimb5, wherein the catalyst is

t et ramet hyl anmoni um hydr oxi de, _sodi um hydr oxi de or conbi nati ons thereof. 20
7. The process in accoddarceasiinga edrbomic aciduhestariand alcatalyst withiaolismd:chnd

di ester con’%' es di phenyl carbonate. 8. The process in accordance with
claim1l, wherein the pre-reaction tenperature is between about 180C and
about 270C. 13 2 0 MAY 2004 WO 01/32743 PCT/ US00/ 27710 9.- The process in

accordahce with clai m@) restingiableaftconer @omade dihdrox BofnPoRRT Withkle | S
bet ween about 220C and about 260C. o '
reacted pre-reaction mixture.
2. The process in accordance with claim 1, wherein the diacid is
Vselected from the group consisting of adipic acid, sebacic acid, dodecanedioic acid, C-
19 dimer diacid, C-36 dimer diacid, terephthalic acid, isophthalic acid and
10 combinations thereof.

_ 3. The process in accordance with claim 2, wherein the diacid
comprises dodecanedioic acid.
4. The process in accordance with claim 1, wherein the aromatic

dihydroxy'conipound comprises 2,2-bis(4-hydroxyphenyl)propane.

15 5. The process in accordance with claim 1, wherein the catzilyst is ar
quaternary ammonium compound, an alkali metal compound, an alkaline earth metal

compound or combination thereof.

6. The process in accordance with claim 5, wherein the catalyst is

tctramcihylaxhxi_idnium hydroxide,r sodium hydroxide or combinations thereof.

20 7. The process in accordance with claim 1, wherein the carbonic acid

diester comprises diphenyl carbonate.

8. The process in accordance with claim 1, wherein the pre-reaction

temperature is between about 180°C and about 270°C.

13-



10. The process in accordance with claim9, wherein the pre-reaction
tenperature i s between about 230C and about 250C. | I. TheW%rB ss in
at a

accordance with claim1, wherein step Il proceeds ure between
about Refdzangd about 320C. 30 12. The process in accor dgaguydoizi7el ai m 11,
wherein step Il proceeds at a tenperature between about 270C and about

300C. 13. The process in accordance with claiml1, wherein the diacid is
present in aratio to carbonic acid diester of 1:2. 14. The process in
accordance with claim1, wherein the aromatic 35 di hydroxy conpound is’

present in a ratio to9&The focessefilafcsti&fdeStit®Elatn 8; wherein' IBER?%?&EE&' n

accordance with claim1, erein the catalyst Is present ratr o of ‘
bet wedd abdGMPETBULS isherwern 2hiswt220°C Mdatioas 260°CGiol es of  aronatic di hydroxy
conpound. 16. The process in accordance W|th claim1l1, wherein the catalyst

Is present in arati oi.'bbetween abou mil es and about 10-5 noles to
nol es of aronatic di ﬁ{) S BFoEe b rFeT ai’?e‘”?ﬂ’é;ﬂ%%é’él&cf?‘ﬁ the prrgastian wi t h

claim1, whemgbrankd R HeB@&dn HdulLi30° cid diester, catalyst and
diacid pr oce-e:gés to substantialu y corrpdcea?’ﬁe)gpfcgo(ﬁ\(;’gr sion to a d| ester. 45 18.

The process in accordance with claim11, wherein the reaction occurs in
bat ch m)de 19. The pHocBesprocessorarcdatanee withitladinal, WhkreihBRpE frdcb&ds
4

reaction curs i n cantinuoys nggl 14 WD 01132743 2 0 MAY 20
PCT/ USOQ! 2‘? i&%mrﬂ?gbe&" GCandrhoue320°Ch claim 1, wherein step |
occurs at a- 50 pressure in a range between about at rmspherl c pressure and

about3200 torr. 21. THe MeQir6ctss il acR6B3hAPRAR Wit 1C WRbiBi stefl)\qf ér%i:é‘e St Ep-

I occurs at a .
at a temperature between about 270°C and about 300°C. £,

13. Thc process in accordance with claun 1, wherein the diacid is

prcsent in a ratio to carbonic acid diester of 1:2.

14. The process in accordance with claim 1, wherein the aromatic

35 dihydroxy compound is present in a ratio to carbonic acid diester of 1:1.

15. The process in accordance with claim 1, wherein the catalyst is
present in a ratio of between about 10® moles and about 10° moles to moles of

aromatic dibydroxy compound.

| 16 The process in accordance with claim 1, wherein the catalyst is
40 prcscnt in a ratio of between about 107 moles and about 10 moles to moles of

aromatic dihydroxy compound.

17 The process in accordance with claim 1, wherein the reaction of
the carbonic acid dxester, cata!yst and diacid proceeds to substantially complete

conversion to a diester.

45 ’ 18. The process in accordance With claim 1, wherein the reaction
occurs in batch mode.

19. The process in accordance with claim], wherein the reaction
occurs in continuous mode.

14



pressure in a range between about 50 torr and about 0.01 torr. 22. A
condensation -polynerization process for preparing polyester carbonates
conpri si ng the steps of: 55 (I) pre-reacting diphenyl carbgnatgayWgsh
tetramet ni um hydroxi de and dodecanedioic acid to cted
pre- reaé’# ﬁ’%&ture and (11) adding to the reacted pre- é'g{é’?tsﬁoéﬁﬁ{ xture
2, 2-bi s(4- hydroxyphenyl) propane. 23. The process in accordance with claim

22, wherein the pre-reaction 60 occurs at a tenperature between about 230C
and about 250C. 24. The process in accor dance with claim 22, wherein the

pre-reaction occurs erLc sure e process jn accordance
with claim22, wherei. aiot W@C%R& 8 §?4‘H‘ Ed’r‘hqﬂﬁﬂélﬁ’ Iasqurs a68 26.

The prs@ess pressardnadaipebeniédh dodi s eri%e;r Pabbht S9Fes at  a
t enperature between about 270C and BOOCP 27 T e pr ocesst I'n éffljcti-lior dance vvrth
claim 22, wherein step Il _occurs at a pressure in a .range between about 50

torn and about 0.01 t &ln Thesprocess in accordance with claim 1, wherem step Hoccurs at a

pressure in a range between about 50 torr and about 0 01 torr.

22. A condensauon polymenzauon process for preparin g polyester :

carbonates comprising the steps of

55 ' (D pre-reacting diphcnyl carbonate with tetramcthylammoni_um

_rnydro,xide and dodecancdioic acid to form a reacted pr_é-reaction mixture; and

| (I) adding to the reacted pre-reaction mixture 2,2-bis(4-
hydroxyphenyl)propane. '

23. The process in accordance with claim 22, wherein the pre—reacnon

60  occurs at a temperature between about 230°C and about 250°C.

24. The process in accordance thh claim 22, wherein thc pre-reaction

occurs at atmosphenc pressure.

25. The process in accordance with claim 22, wherein the pre4rcactien

occurs n continunous mode.

65 .. 26. The process in accordancé with claim 22, wherein step H occurs at
a temperature between about 270°C and 300°C

27. The process in accordance with claim 22, wherein step I occurs at

a pressure in a range between about 50 torr and about 0.01 torr

15





