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the I nvention The present invention relates to the redi stribution of

organi ¢ pol yest ercar bonat e conposi tions. The term"redistribution" is

defined as the process of reformng an initial polyestercarbonate 5
conposition having an initial weight averag(_e- nol ecul ar weight into a
redistributed, pol yestercarbonate conposition having a wei ght average

nol ecul ar wei ght whi ch is di it cul ar wei ght.
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t her nopl astics characterized byPOUWWESTBRCARBONAYEI cal properties, such
as high optical clarity, toughness, ‘f"SjWé% Es%abi lity. and excell ent _
i npact strength over a wide tenperature r roperty of polycarbonates
which is not always 15 desirable is their h| gh melt viscosity and | ow nelt

flow Mlt flow ﬁB&kBFoﬂ:ngSPstﬁ% T, émeﬁporatl ng aliphatic ester units in

t he pol ycar bonat e; preparing a pol yestercar bonat e. This is
typically achi eved by |ncorﬁorat|n in the conventiona
pol ycar bonat e- f or mi ng r eact N®Presedtipkention @é@ﬁsdaéhalre@ambuaonmf
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pol ycar bonat e pr
U.S. Pat ent s 55, 0&dmpPe6sitian havirdy anGhifial wWeighlizverage mdeqilar weight into a

redistributed polyestercarbonate composition having a weight
average molecular weight which is different from the initial molecular
weight.

Polycarbonates are well known high performance
10 engineering thermoplastics characterized by many advantageous
physical properties, such as high optical clarity, toughness,
dimensional stability and excellent impact strength over a wide
temperature range.

A property of polycarbonates which is not always | ’ {
15 desirable is their high melt viscosity and low meit flow. Melt flow may
be increased by incorporating aliphatic ester units in the Cos
polycarbonate; i.e., by preparing a polyestercarbonate. This is s
typically achieved by incorporating in the conventional
polycarbonate-forming reaction mixture at least one aliphatic _ /
20 dicarboxylic acid, typically containing about 4-20 carbon atoms, which .| +
forms ester units with the dihydroxyaromatic compound employed as
a polycarbonate precursor. Polyestercarbonates of this type are _
disclosed in U.S. Patents 5,025,081 and 5,274,068, the dnsclosures of i1
which are incorporated by reference herein. Other Lo '
25 polyestercarbonates prepared similarly from aromatic dncarboxyllc
acid derivatives such as terephthaloy! chloride are also known.
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‘whi ch are incorporated by reference herein. Qther 25 pol yestercarbonates
prepared simlarly fromaromatic dicarboxylic acid derivatives such as

t erepht’hal oyl chloride are al so known. European patent application 585, 608
and copendi ng commonly owned application Serial No. 08/159, 691 discl ose and
-2- claima nethod for redistribution of polycarbonates by heating with a
pol ycarbonate redistribution catalyst. Thg-result is formation of a

pol ycarbonate having a different nol ecular weight fromthe starti.ng

material. 5 | cl?im a rlntetho@pfofrirééktrﬁ?ﬂ@n@{%él?@bohé@&@hééﬁﬁ@Witihoé‘ process
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attain, at least 1h Certain instances. For exanple, nelt synthesis of
pol yest ercarbonates fromreaction mxtures containing adipic acid is

probl emati cgbecause the a@inigt 86w ?g;g@g’gmrﬁ%ﬁbgg z,p&@éégson | eading to

chain termnation. A further #\OSSI p,o‘ﬁ '2}] rcarbonate 15
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would make polyestercarbonate redistribution difficult or impossible to -
10  attain, at least in certain instances. For example, melt synthesis of
polyestercarbonates from reaction mixtures containing adipic acid is
problematic because the adipic acid undergoes self-condensation
leading to chain termination.

A further possible problem with polyestercarbonate

15 preparation by redistribution is attributable to the chemical nature of
the reaction. Redistribution is similar to hydrolysis, and in fact is often
.achieved at least in part by hydrolysis of the polymer by water (e.g.,
water of hydration) present in the catalyst. Such reactions are not
detrimental if limited to the carbonate units, which are generally

20 present in predominant amount by a wide margin. However,
hydrolysis or the like of the ester units, present in‘-much lesser
amounts, is extremely undesirable since it can vitiate the melt
viscosity and melt flow advantages for which the polyestercarbonate
is employed.

25 The present invention is based on the discovery that,
despite the difficulty of conducting melt polyestercarbonate formation
reactions with certain dicarboxylic acids, redistribution of
polyestercarbonates takes place readily and without substantial
hydrolysis or other degradation of the ester units. It is thus possible to

30" interconvert polyestercarbonates of various molecular weights, and
more particularly to prepare a single grade by interfacial or melt



wat er of hydration) present in the catalyst. Such reactions are not
detrimental if limted to the carbonate units, which are generally 20
present’ in predom nant anmount by a w de nargin.- However, hydrolysis or the
I'i Ke of the ester units, present in nuch | esser anobunts, is extrenely
undesirable since it can vitiate the nelt viscosity and nelt flow

advant ages for which the pol yestercarbonage is enployed. 25

The present invention is based on the discovery that, despite the
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pol yest ercar bo ar weights, and nore particularly to
prepare a si nglnghgf'ggbb‘g{ l‘ﬁ#eﬁ@{ﬁﬁ“ melt ° -3 - polynerization d

met hods and to convert that grade into poI est er car bonat es of ot her
mol ecul ar wei ghts by redi Theiinvention issumethed éar thadedistibutionrof@ae i nventi on
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conposi tion. elrn erm ut) refers to a

process of ref omgeﬁ'ﬁtrfwtplnalre%ﬁ %?t@PSﬁ%BL'ﬁ%’@B%W 18n having an
initial weight pyiyesecamionatd sompdsitiun havingaan initiaitweight average

pol yest er carbongf o?ecqup&%léhﬁnto a redistributed polyestercarbonate composition

| having a different molecular weight.. The method comprises meit

10  equilibrating an initial organic polyestercarbonate composition having
a major proportion of carbonate structural units and a minor
proportion of structural units derived from at least one .
dihydroxyaromatic compound and at least one dicarboxylic acid in the
presence of a catalytic amount of a carbonate redistribution catalyst

15 under reaction conditions such that a redistributed organic
polyestercarbonate composition is formed. The method of this
invention is conducted in the absence of branching agents, identified
hereinatter.

Detailed Description; Preferred Embodiments

20 , = Advantageously, the method of this invention is practical
and therefore suitable for industrial manufacturing plants.
Specifically, the method of this invention allows for the piant
production of a single grade of interfacially prepared orgahic
polyestercarbonate. This single grade of polymer may then be

25 reformed before leaving the plant via the method of this invention into
various commercial grade polyestercarbonates. The method of this
invention eliminates inventories of interfacially prepared transition
grade polyestercarbonates. Moreover, the method eliminates the
need to match and blend transition grades of polyestercarbonates to

30 produce a commercial product. Problems arising from
inconsistencies between transition grade polyestércarbonates are
also eliminated. |



havi ng a different nol ecul ar wei ght.. The method conprises nelt 10
equilibrating an initial organic pol yestercarbonate conposition having a
maj or . proportion of carbonate structural units and a m nor proportion of
structural units derived fromat |east one di hydroxyaromatic conpound and
at | east one dicarboxylic acid in the presence of a catalytic anpbunt of a
carbonate redistribution catal yst 15 uriddr reaction conditions such that a
redi stributed organic pohéestercarbonate conposition is formed. The nethod

of this invention is conda¥®RMIre advaniageously.dhe snethodiaf shisjowention
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t hi s i -nventi on lalddditior,dthetradisptibutedpalyestercarbohate composition axRibits '
I nterfacial A ki ' gl de of

pol yrrer  may >t haERovast meiE By AR ahpatell Wihing Weliaplely TeBBRHE  hod of
thi s i nventi on iniiabpolyestarsatonate compagitions pol yest er car bonat es. The

met hod of this invention elimnates inventories of interfacially prepared

transition grade pol yesteagp £ PolyddsrRarsnat o nEidiish fldybaat es the
need to match and Ple d Eﬁang&ﬁ#@ﬁ.&rade% of ﬁjyestercar ona ﬁs to 30 -
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transiti on gr adbe puolyestersacbomateatomaias aramaticaarbomateesiructural units in
10 combination with units derived from an ester of an aliphatic or
aromatic dicarboxylic acid, typically having about 4-20 carbon atoms,
with the dihydroxyaromatic compound polycarbonate precursor.
lllustrative acids are adipic acid, suberic acid, azelaic acid, -
1,12-dodecanedicarboxylic acid and terephthalic acid. ' The aliphatic
15 dicarboxylic acids, and especially adipic and
- 1,12-dodecanedicarboxylic acids, are preferred.

Typically, the weight average molecular weight of the
polyestercarbonate starting composition may range from values as
low as 5,000 to values as high as 200,000, as measured by gel

- 20 permeation chromatography using polystyrene as the reference
material. Preferably, the weight average molecular weight of the
polyestercarbonate starting composition ranges from about 20,000 to
about 100,000, more preferably, from about 35,000 to about 65,000.

Examples of dihydroxyaromatic compounds suitable for

25 the preparation of linear aromatic polyestercarbonates useful as
starting materials for the method of this invention are disclosed in U.S.

~ Pat. No. 4,727,134, relevant portions of the disciosure of which are
incorporated herein by reference. Dihydroxyaromatic compounds
disclosed therein include bisphenol A, as well as bis(4-

30 hydroxyphenyl)methane, 1,1-bis(4-hydroxyphenyl)cyclohexane,
bis(4-hydroxyphenyl)diphenylmethane, 4,4'-dihydroxybiphenyl, 2,6-
dihydroxynaphthalene, resorcinol, and 2,2-bis(3,5-dichloro-4-
hydroxyphenyl)propane. Dihydroxyaromatic compounds of the



. -4 - Even nore advantageously, the nmethod of this invention can be

controlled to produce a pol yestercarbonate conposition of any sel ected

nol ecul ar weight within the known range for such polyners. In addition, the
redi stributed pol yestercarbonate conposition exhibits 5 inproved nelt
stability when conpared wth the i nterfgﬁi_al |y prepared initial

pol yest er car bonat e conposition. Any orgahic pol yestercarbonate conposition
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‘terephthalic acid. The aliphatic 1 5 dicarboxylic acids, and especially
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' bromophenol, p-butylphenol, p-t-butylphénol and p-cumylphenol. :

The addition of this agent is usually made prior to the addition of the

carbonate precursor, but can be made at any time up to the point of

reaction wherein the degree of polymerization approaches that of a
15  high polymer. ' '

The quantity of chain terminating agent which can be
added to prepare the polyestercarbonate is an amount effective to
prepare substrates having a weight average molecular weight in the
range preferably from about 5,000 to about 100,000. This amount will

20 vary as a function of the mole percent of dihydroxyaromatic
‘compound and the identity and proportion of dicarboxylic acid
employed in the reaction. '

in accordance with the method of this invention, any of
_ the above-identified polyestercarbonates having an initial weight
25 average molecular weight typically in the range from about 5,000 to
| ~ about 100,000 may be reformed into a final polyestercarbonate
composition having a different molecular weight. Included are
branched polyestercarbonates, mixtures of different linear or
branched polyestercarbonates and mixtures of linear and branched
30 polyestercarbonates. The process is also useful with recycled
polyestercarbonates. |



25 the preparation of |inear aromatic pol yestercarbonates useful as
.starting materials for the nmethod of this invention are disclosed in U S
Pat. No. 4,727,134, relevant portions of the disclosure of which are
‘incorporated herein by reference. Dihydroxyaromatic conpounds discl osed

t herein include bisphenol A as well as bis(4- 30 hydroxyphenyl) et hane,
1, 1- bi s(4- hydr oxyphenyl ) cycl ohexane, bi s~ hydr oxyphenyl ) di phenyl nmet hane,
4, 4" - di hydr oxybi phenyl, 2, 6- di hydroxynapht hal ene, resorci-nol, and
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addi tion of thes-{%rgpgovﬁﬁlpb? Y@E‘ﬂ% St%gﬁ{b %é{ﬁpggﬁ‘ﬁbdéaan@gﬁﬂs{f“ me up to the
point of 10 homopolymers or copolymers of ditferent molecular weights, it is

possible for the redistributed composition to have a molecular weight

higher than at least one st_arting component and lower than at least

one other starting component.

The redistribution method of this invention is not
15 intended to incorporate into the starting materials branching agents
such as phenolic compounds having two or more hydroxy groups per
molecule, for example 1,1,1-tris(4-hydroxyphenyl)ethane. Branching
agents of this type will be recognized by those skilled in the art of
polycarbonate synthesis and are described in U.S. Patents 5,021,521
20 and 5,097,008.

Suitable carbonate redistribution catalysts include a
wide variety of bases and Lewis acids. lllustrative examples include,
amines, particularly 1,3-dimethylaminopropane, imidazole,
benzimidazole, and benzotriazole, as well as other organic bases, for

25 example tetraalkylammonium hydroxides, such as
tetramethylammonium hydroxide, usually as the pentahydrate, and
tetraethylammonium hydroxide; tetraalkylammonium phenoxides,
such as tetramethylammonium phenoxide, usually as the
monohydrate; tetraalkylammonium acetates, such as

30 tetramethylammonium acetate; tetraalkylammonium
tetraphenylborates, such as tetramethylammonium tetraphenylborate;
as well as lithium stearate, the lithium sait of bisphenol A, the
tetraethylammonium sait of bispheno! A, sodium phenoxide, and the
like. Other suitable organic bases include phosphines, for example,



reaction wherein the degree of polynerization approaches that of a 15 high
pol ynmer. The quantity of chain term nating agent which can be added to
prepare the pol yestercarbonate is an anount effective to prepare substrates -
havi ng a wei ght average nol ecul ar weight in the range preferabl'y from about
5,000 to about 100,000. This anount will 20 - vary as a function of the nole
percent of di hydroxyaromatic conpound arrd’ t-he. i dentity and proportion of

di carboxylic acid enployed in the reaction. In accordance with the method
of this inventitdpheryiphesphine. Zhwide ivatiaty of ergapometaliies @re Isuitables havi ng

Shour 5 000" o ST, DEIERH0 SRER oA, SN Aty bR "2 1o
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ool yens o bob s ShEReBRRBEkES ALY HihgRlu e, Hie ot
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a tenperature delfaiuiteride);as,well ase zicorium tedra(isopropoxide); alurinum o achi eve
~ tri(ethoxide), aluminum tri(phenoxide), mercuric acetate, lead acetate,
10  (diphenyl)mercury, (tetraphenyl)lead, and (tetraphenyl)silane. Also
suitable are a variety of hydrides, including sodium hydride, lithium
hydride, aluminum hydride, boron trihydride, tantalum and niobium
hydride, lithium aluminum hydride, lithium borohydride, sodium
borohydride, tetramethylammonium borohydride, tetra(n-
15 butylammonium) borohydride, lithium tri(t-butoxy) aluminum hydride,
and diphenylsilane; as well as simple inorganics, such as lithium
hydroxide, sodium silicate, sodium borate, silica, lithium fluoride,
lithium chloride, lithium carbonate, and zinc oxide. Preferably, the
catalyst is a tetraalkylammonium base, such as a tetraalkylammonium
20 hydroxide, acetate, or phenoxide. More preferably, the catalyst is a
tetraalkylammonium hydroxide, wherein each alkyl moiety contains.
from 1.to about 16 carbon atoms, more preferably, from 1 to about 10
carbon atoms, and most preferably, from 1 to about 4-carbon atoms.

The amount of carbonate redistribution catalyst

25 employed in the method of this invention may be any amount which is
effective in promoting the redistribution process. Usually the effective
amount will depend upon the particular catalyst employed, the
reaction rate desired, the particular molecular weight desired in the
redis_tribui_ed composition, and to a lesser extent on the chemical

30 nature of the particular starting polyestercarbonate composition.
Depending upon such variables, an effective amount of catalyst can
easily be determined without undue experimentation. It is preferred
that when the catalyst is a tetraalkylammonium hydroxide, the amount
of catalyst ranges from about 15 ppm to about 1000 ppm based upon



. 5 the desired nol ecul ar weight. Typically, when the starting material is a
si ngl e honopol yner or copol yner, redistribution converts the starting '
pol yestercarbonate into a redistributed pol yestercarbonate having a wei ght
average nol ecul ar wei ght which is |ower than the starting weight. Wen the
starting conposition is a blend of 10 hgﬁppolyners or copol yners of
different nolecular weights, it is possible for the redistributed

conposition to e a I ¥ i ght_hi,gher than at | eastf one starting
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The amount of diary! carbonate employed in the method
of this invention may be any amount which provides the desired
molecular weight in the redistributed polyestercarbonate composition.

15  Usually, the amount of diaryl carbonate is up to about 1.5% by weight
based upon the amount of starting polyestercarbonate, more
preferably no greater than about 1.0%.

The redistribution method of this invention can be
effected by dry mixing the starting organic polyestercarbonate, the
20 carbonate redistribution catalyst, and optionally, the diaryl carbonate,
' and melt equilibrating the resulting mixture at a temperature ranging
from about 180°C to about 320°C. Preferably, the temperature
ranges from about 250°C to about 300°C. Typical melt processing
techniques include melt condensation in a Helicone reactor for
25 approximately 5 to 30 minutes, or continuous extrusion using a single
. screw or twin screw extruder. One skilled in the art will recognize that
if extrusion is employed, the screw speed and feed rate may vary.
During heating, it may be necessary to vent gases formed during
decomposition of the carbonate redistribution catalyst.

30 Generally, the redistribution process of this invention is
allowed to proceed to its thermodynamic endpoint. This is usually
determined by tracking the dispersivity, which is defined as the ratio of
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. tetraphenyl borates, such as tetranethyl anmoni umtetraphenyl borate; as well
as lithiumstearate, the [ithiumsalt of bisphenol A the :

tetraet hyl ammoni um salt of bi sphenol A, sodi um phenoxide, and the |ike.

Q her suitable organic bases include phosphines, for exanple, -7-

tri phenyl phosphine. A wide variety of org;amorret allics are suitable
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10 In such a manner, it is possible to obtain from a single
interfacially prepared polyestercarbonate composition a variety of
lower molecular weight redistributed compositions heretofore
available only by interfacial polymerization methods. Thus, the
redistribution of commercial grades of linear aromatic

15 polyeétercarbonate via the method of this invention yields a variety of
lower molecular weight polyestercarbonates currently available only
by interfacial polymerization methods.

_ It is also possible to redistribute a mixture of high and
low molecular weight polyestercarbonates to obtain a _

20 polyestercarbonate of intermediate molecular weight. The latter
generally have narrower molecular weight distributions, as
represented by dispersivity (Mw/Mn), and lower melt v1scosmes than
simple blends of the high and low molecular weight resins. Mixtures
of linear and branched resins may also be redistributed. Finally,

25 recycled polyestercarbonates may be redistributed individually or in

' admixture; the products have the high ductility of the non-redistributed
simple blends as well as other desirable properties.

Another advantage of the redistribution method of this
invention is that the redistributed polyestercarbonate compositions
30 exhibit improved melt stability when compared with the interfacially
prepared starting polyestercarbonates. Melt stability can be-
. ascertained by measuring the difference in the molecular weight of a



-catalyst is a tetraal kyl anmoni um base, such as a tetraal kyl ammoni um 20
hydr oxi de, acetate, or phenoxide. Mre preferably, the catalyst is a

t et raal kyl ammoni um hydr oxi de, wherein each al kyl noiety contains from1 to
about. 16 carbon atons, nore preferably, from1l to about 10 carbon atons,
and nost preferably, from1 to about cargon atonms. The anount of
carbonate redistribution catalyst 25 enp yed in the method of this

i nvention nmay be nou i,s effectiye.in_pronpting the
redistribution BP@&%%’abefeé%éwaﬁ{]%’e@ﬁmdﬂ.a/ima% #NTUSWend upon t he
particul ar cat aPjastomabéoyMdre stable conipasitiors w:lﬂaaubue%ssidsm fni cul ar

nol ecul ar wei ghhgﬂ?@g??%@ tthe redi stributed conposition, to a | esser

extent on the c ature of the particular startlng
pol yest er car bonat e conposi tion. Depending upon such variables, an effective
amount of catal yst can ead# sill usthesasivaintage, menmnemhewabm isthatat i on.

It s prefergedyididaitimbibhprogedd ¥€Bsthﬁt|§n}§ffé€t§'d’rw hydr oxi de,
t he amount of cata range ppm based :
upon -8- theS | ypitss 'F“t'-’? rt [ﬁﬂtﬂfe‘é’i'@rw Pﬁ%lﬁé@%en%ﬁéb%'r'éﬁl@a(bl y, the

amount of such gRiRhoSH rdp@rmﬁ i§ oSl Ubr fHe Gesirdd MoK ScdsHy/flwn
Optional ly, a di 4&] g ya&g%add to,the starting
pol yest er car bonH?éa/ %%J ﬁ%‘%ﬁuga F' pf%%%d The 5 diaryl carbonate

functions to control nol ecular weight and serves as an efficient endcapping
agent. Diaryl carbonates \Redistributedpolyestercarbonate compositions may be

10 further improved when compared with interfacially prepared
compositions-in that the redistributed compositions often show lower
concentrations of total polyestercarbonate lows.

The following examples are illustrative of the method of
this invention. Molecular weights were determined by gel permeation
15 chromatography relative to polystyrene. The polyestercarbonates
 employed were bisphenol A polyestercarbonates incorporating 9% by
weight adipic acid (AA) or 1,12-dodecanedioic acid (DDDA) units and
having weight average molecular weights in the range of about -
55,000-60,000. -

20 Examples 1-8

~Samples of 1 kg. of polyestercarbonate and various

proportions of tetraethylémmonium acetate (TEAA) and (in Examples
4 and 8) dipheny! carbonate (DPC) were prepared by dry blending in
a Henschel mixer. The blends were extruded on a twin screw

25 extruder with vacuum venting, at temperatures in the range of
180-260°C. The molecular weights of the redistributed products, and
in certain cases their dispersivities and hydroxy end group |
concentrations, were determined and are listed in the following table,
in comparison with two controls in which no TEAA was emp'lo_yed and

30 in which the molecular weights were therefore substantially those of
the starting polyestercarbonates.



i ncl ude di phenyl carbonate and substituted di phenyl carbonates provided
.that the substituent is inert with respect to the redistribution process.
Typi cal inert substituents include al kyl, halo, cyano, al koxy, 10 carboxy,
aryl and nitro noieties. Preferably, the diaryl carbonate is unsubstituted
di phenyl carbonate. The anount of diaryl carbonate enployed in the nethod
of this invention may be any anount whichiprovides the desired nol ecul ar
weight in the redistributed pol yestercar bonat e conposition. 15 Usually,
t he anpunt of diaryl carbaikht e TEAAIp tRPGbout 1.5% by wei ghHydagyeidupon t he
amount of start iExgmMplel yednits car BoMat e, whith e prdw er aMwMm o grpup g0, PPN
about 1.0% The {;%{ﬂ{oﬁrl buti on nethod of thig [nvention can be effected by
dry mixing the s éanl C 99' yestercarﬁo e, The 20 carbonate
redistribution catayyst gmd opbb@nally,_ t heyggig V! carbonate_ and mel t
equilibrating the rgesul ti ag nmi xBpge at -a temnged@ ure ranging from about
180[err] C to about 4320[ er ARC. Pseber abbys, tmu!mper-at ure ranges from about
250[err]Cto aononttm)e[eDDBS Typi cal relt H6RMssi BFSt echni S i ncI ude
mel t condensation i one‘g' actor—for 52‘55°°app?&;3| mat el ¥2§ t o
"mnutes, or conti mgnus e Si 0 5| ng a si cr \&gor tw 3crew
extruder. One skil Iaed in ar 5%009 ha 48f extrgspon is
enpl oyed, the screw speed and feed rate may vary. I'ng heating, it nmay be
necessary to vent gases fornmed during deconposi t| on of t he carbonate
redistribution catalyst. 30 . .CGeneral ly, the redistribution
process of tfRis inventi on%? wilbpe sgeg that B%E%@&ﬁ%@?@st‘ﬁe‘ﬁmnam c
endpoi nt. Thi s imolesutariweigktsenay adpioduted dyi the rhbthodi oftbesinvestion.whi ch i's
defined as the rﬂé .gf - . .
I?& for adipic acid units performed on Control 1 and the product
of Example 3 in each case showed that the redistributed product still
contained 100% of the original adipic acid units, demonstrating that
10 degradation only of polycarbonate units occurred during

redistribution.



. -9 - weight average nol ecul ar wei ght to nunber average nol ecul ar wei ght,
wWth respect to TT-HE——T—)LpJ-CElIy+ the dispersivity decreases as the

redi stribution pr ro resses untll at the ap T '
endpoi nt the di sp g mﬂmmmf TH ) é ENoll t he
met hod of this inv rml ecul ar vei gh LS L ed

pol yest er car bonat e corrp05|t|on miy be copirolled to a fine. degree. Control
is generally obtained sinply by varying the anmounts of carbonate

redi stribution catalyst and diaryl carbonate enployed in the redistribution

process. 10 WA4t i§ ¢fdimadgnnér, it is possible to obtain froma
single interfacially prepared pol yestercarbonate conposition a variety of

by nt orf aci al pol yner i 24t i MatER dhe TR BN ABn SERTORDBUE | on of -
c?mrﬁrci al gr apelyesfertarbeaateacompioisitiohScomprisingheatingr awivitial lineartdre et hod
of this invent | r t
pol yest er car boh%@‘e u‘?@gﬂ é&lg %Ir(?%rpéﬂgﬁ cg@‘y%gmogr %@ g% w8| hllrerl zation
met hods. | © | savgrageppslacyiar weightfrost 50@@0@0@ Gﬁ&aud@adfnmagnajand | ow

I I t f
ol ecul ar wei oBtodiMia 8f BaRRINAE irBEA) mfsaéﬁuarﬁﬁmr ebmswfwneona e o

i nt er nedi at e er gener al nol ecul ar

wei ght di str'ibdeﬂvﬁ%froasatrEeaségeﬁt%'avmxmf tic GQ 9o@man3 a%%t | ower

nmel t viscositi gfeidigdrboxylic acid, at a temperature in the range of about
180-320°C in a mixture which includes a carbonate redistribution
10 catalyst in the amount of about 15-1000 ppm based on initial
polyestercarbonate and in the absence of branching agents, thus
forming a redistributed polyestercarbonate composition having a
weight average molecular weight which is different from the initial
~ molecular weight. '

15 2. A method according to claim 1 wherein the carbonate
structural units in the polyestercarbonate are aromatic.

3. A method according to claim 2 wherein the carbonate
structural units are bispheno! A carbonate units.

. 4. A method according to claim 2 wherein the
20 dicarboxylic acid is an aliphatic acid containing about 4-20 carbon
atoms.

5. A method according to claim 4 wherein the aliphatic
acid is adipic acid.

. 6. A method according to claim 4 wherein the aliphatic
25 acid is 1,12-dodecanedioic acid.

7. A method according to claim 2 wherein the catalyst is
a tetraalkylammonium base.

8. A method according to claim 7 wherein the éatalyst is
a C1.1¢ tetraalkylammonium hydroxide.
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. sfrrple bl ends of the hi gh and | ow nol ecul ar wei ght resi ns Mxtures of

pol yest er car bonat eSnxmueebﬂasrBedileﬂlmebut ed i nd| vi dual I HAS BEEN he

products have the hi ﬁmﬁﬁmwum

wel | as other desirapll Anot her advant age
met hod of this inven nirs at the redilS$tributed pol yestercar bonat e
conposi tions 30 exhibit inmproved nelt stability when conpared with the
interfacially prepared starting polyestercarbonates. Melt stability can be

ascertai ned by neasuri ng 9 hé& aethad aeearding torclaim Fexherein the catalyst isa

-10- pol ynmer bed gy,6 mAfRMiuM%del H@ Tinius O sen Extrusion
Pl ast oneter. More st nposi tions WI? exhibit | ess change in nolecul ar

weight. A still further a ntigned herei gabove, is that 5 the
redi stribution process sug %m%ﬁichegqqrgmgsto Pvnga‘?’ﬁ%'r%ﬂ theamosntral
units. Thus, thofcatalyst israbcutvises000 ppsebased anlpoiyestercarbonate. ni nor
proportion, is essential for the desired melt viscosity/flow properties

remain subshsant ially undeg{ a%e,q,eltmf&ttgém#lgﬁlbgj%x%?% &@Enﬁnat e

conpositions may be 10 furt Interfacially
prepared conposkalyestergaibenate QQTBPQ&'HPQtQOi"mﬂ%@Q @Gﬁﬁﬂglaﬂ witial dinean ok how

I'over concent r HranBRe@forhahie! patpé stBRIRAbEAGRETFNSo4ifYR having a weight
average molecular weight from 500 to 200,000 and having a major
proportion of carbonate structural units and a minor proportion of units

10 derived from at least one dihydroxyaromatic compound and at least
one dicarboxylic acid, at a temperature in the range of about
180-320°C in a mixture which includes a carbonate redistribution
catalyst in the amount of about 15-1000 ppm based on initial
polyestercarbonate and a diaryl carbonate and in the absence of

15 branching agents, thus forming a redistributed polyestercarbonate
composition having a weight average molecular weight which is
different from the initial molecular weight.

12. A method according to claim 11 wherein the
carbonate structural units are bisphenol A carbonate units.

20 13. A method according to claim 12 wherein the
dicarboxylic acid is an aliphatic acid containing about 4-20 carbon
atoms.

14. A method according to claim 13 wherein the
aliphatic acid is adipic acid.

25 ' 15. A method according to claim 13 wherein the
' aliphatic acid is 1,12-dodecanedioic. acid.

16. A method according to claim 11 wherein the catalyst
is a tetraalkylammonium base.

\\\\i\iﬂ\\\\\ ! \\\\



The fol I owi ng exanpl es are - H;lstratl ve of the nethod of this invention.

Mol ecul ar wei ghts were GtSﬁéemi d by gel—perneation 15 chronat ogr aphy _
relative to pol ystyrene l% gl bonat es -m oyed were bisphenol A -

pol'yest er car bonat es i nc y wei ght n BN iR ,
1, 12- dodecanedi oi ¢ acid ( nd haV|ng ‘ular
wei ghts in the range of about 55,000-60,43@Q. 20 %’SAQEQB Sa gj es of 1

kg. of pol yestercarbonate and vari‘ous proportions of t F&reni um
acetate (TEAA) and (in Exanples 4 and 8) diphenyl carbonate (DPC) wer e

fr epar ed byzgry bl e”g' ng 17t"hA rh'éﬂﬁid'éécdfdﬁ?‘to Jﬁﬁn%‘i\ﬂﬁ?eﬂ’?ﬂﬁ EﬁfPHHﬂed on a-
Wi n screw er, w vac ven eratures I n the range

of 180-260[err] a‘ﬁﬁsdﬁlwtas MRP@ b? Q%Qnr%ﬁ;&tﬂ%@&?ﬂroducts and
in certain cases their dispersivities and hydroxy end group concentrations,
were determned and are |i&tAdnethddacdardingiongiainiiiliewhémeircthepamiosiat Wi t h

wei gt wer o t ke cAbohed R iR %ﬁﬁié\* B idiany Bebpggh e T oo

pol yest er cabborpailgastercarbonate. TEAA, DPC, Hydr oxy end
Exanpl e units ppm w. % Mv MM Mh group conc., ppm Control 1
AA - - 55, 400 19 - A method accordihg to claiiv 18 whétein the - 50. 800

diarylcarbonate is dipheny! carbonate.

*20. A method according to claim 1 which is conducted
in an extruder.

WHP/#h
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2 AA 200 - 48, 400 - - 3 AA 300 -

44,000 4 AA 300 0.5 39, 700 - - Control 2 DDDA

- a S 56, 900 2.79 50 5 DDDA 100 - 54, 600 2.63
220 6 DDDA 200 51, 000 2.48 240 7 DDDA 300

- 46, 800 2.45 360 8 DDDA 300 . 0.5 39,500 2.48

420 5 -1t will be seen that-t®tyestercarbonates of various

nol ecul ar wei ghts may be produced by the nmethod of the invention. Analysis
for adipic acid units perf RERISTRIBUTION ORNORGANICoduct of Exanple 3

in each case showed that the i1l contained 100% of
the original adi pic acid uni t@%ﬁﬁ&@#ﬁ‘ﬁ(ggﬁl‘% ‘degradation only of
pol ycarbonate units occurred duri GQMROSKTI -12- 0
3 MAR 1997 What is clained is: 1. A nethod for the redistribution of an

or gani ¢ pol yest ercarbonat e conposi tioAQﬁiﬁ%ﬂ sing heating an initial linear

or branched organic pol yestercarbonate conposition havi ng ab wei ght
aver age nol ecul ar wei ght from 500 t 00, 00 proportion

i, i A
of carbonate structural rﬂ'Y%StSW@"&O’Pﬁ g8+ PRRiGHAMY, sSf %ﬂ?’f‘ Xerived from
‘at | east one dighpHatedivastylic acid-derived structural units, are redistributed by

heating in the presence of a carbonate redistribution catalyst, and, .
optionally, a diaryl carbonate. The redistribution"products have

5 weight a'veiage molecular weights ditferent from, and typically lower
than, the initial molecular weight. '



compound and at Ieast one_dicarboxylic acid, said dicar boxyl | c acid being
an aN phatic aci d¢€ontai ni ng about 4-20 car bon a "oy

in the range of ab nﬁmﬁ t‘“Cmamxtur .;_x'. e b

car bonat e redi strl m‘l r“ n the anount 000) ppm based

on initial pol yester*carcbohat’é and i n thp%absence of 153 ' s, thus
na

form ng a redistributed pol yestercarbo
average nol ecular 15 weight which is differentf§f’

wei ght. 2. A nethod accgpﬁ ﬂ%{ S cI Lm-1 wherei g _car bonate st juct ur al
units in the polyesterc a %agp% Homatic. 3. A nethod g to
claim2 whereint he car bonat q.SAr usdthbdl forn'tﬁ§ redistibatibs Nef ah Q,a?bﬁmat e
units. 20 A nmet hod accordin cl ai 1 wherein

aliphatic acid is mﬁ\fﬁ-ﬁse@@r'aon@e cRmpesitign geemrm%ﬂ]%t"a aninitial§pgati n t he
aliphatic acid is }y %l%rﬁﬁéﬂcéfgféﬁl@'&I%ét@rcé‘?boﬁafé‘v‘td%‘i’pé’éiﬁeﬁdh&ﬁnEOaC' aim

2 wherein the 25 catal yst is a tetraal kyl apmoni um base

~according to cPai mweeightaverageraolesutar yeeightfran 80010200, 8R0NdhevnBum
hydr oxi de. - 13- 38m fbﬁﬁrgggrtﬂfrmffdb?&otn%tél&hﬁ'&tﬁr%ﬁﬁﬂér‘aﬁ@ a GRlrfdryst 1S

a [err] tetraal kyl amm
proportion of units derived from at least one dihydroxyaromatic

compound and at least one dicarboxylic acid, said dicarboxylic acid

being an aliphatic acid containing about 4-20 carbon atoms, at a
10 - temperature in the range of about 1 89-320°C in a mixture which

includes a carbonate redistribution catalyst in the amount of about

15-1000 ppm based on initial polyestercarbonate and in the

absence of branching agents, thus forming a redistributed

polyestercarbonate composition having a weight average molecular
15  weight which is different from the initial molecular weight.

2. A method according to claim 1 wherein the
carbonate structural units in the polyestercarbonate are aromatic.

3. A method according to claim 2 wherein the
carbonate structural units are bisphenol A carbonate units.

20 4. A method according to claim 1 wherein the
aliphatic acid is adipic acid.

5. A method according to claim 1 wherein the
aliphatic acid is 1,12-dodecanedioic acid.

6. A method according to claim 2 wherein the
25 catalyst is a tetraalkylammonium base. |

7. A method according to claim 6 wherein the
catalyst is a ¢, ¢ tetraalkylammonium hydroxide. -



9.. A pet hod accor dirng- {o eFaf m 6 wherein the anount RMA@MBN[ 0

15- 1000 ppm based o r onate 5 Arfre
redi stribution of l Hﬁly ercarbonate co SI@;@Q& rig
heating an initial d organi ¢ pol ygster 3 ‘

conposi tion having a wei ght average nol ecdldar wei glpt
and having a nmaj or proportion.of carbonate structuyal unlts and a mpor 10
proportion of units derived fromat |east one di hydrox L erapbund
and at |east one dicarboxylgc nch@thgal dcdam@otqlclmmcadvﬂmreg\ dhe

al i phatic acid cont ai ni ng about 4-20 carbon atons, at a tenperature in the
range of about 1 ¢Rfalysy ['§r3rﬁ:(;1a Wt@%ﬂﬁmowfﬁt?qeﬁ@i%des a carbonate

redi stribution catalyst in the anmount of about 15 15- 1000 ppm based on
initial polyestercarbonate and a diaryl carbonate and in the absence of
branchi ng agents, thus forn®né raethad asoarding:te ¢Jain &wheeaip sbe amount

conposi tion havin 1 rent
fromthe initial & e%%ﬁgwe (ﬁﬁ% 1?6@$BWBa§@H%p&Qe§£brﬁg arizdggrdl ng to
cl aim 10 wherein the carbonate structural units are bi sphenol A carbonate
units. 12. A gethod accordi 0 | \phati S

adi pic acid. 13. A nethod ai@br& ﬁbgt@ I%’mﬁgk\%‘é‘?@?ﬁ ?Eegé'S%raghgphat I C
cacid is 1,12- dodepollvedterbarlmnade composition borhprising Heating andhitiahlini@arher ei n

t he cat al yst |sattra | anmoni um, base. s .
y ranc ety organpc polyesstercarbonate composition having a

weight average molecular weight from 500 to 200,000 and having
a major proportion of carbonate structural units and a minor

10 proportion of units derived from at least one dihydroxyaromatic
compound and at least one dicarboxylic acid, said dicarboxylic acid
being an aliphatic acid containing about 4-20 carbon atoms, at a
temperature in the range of about 180-320°C in a mixture which
includes a carbonate redistribution catalyst in the amount of about

15 15-1000 ppm based on initial polyestercarbonate and a diaryl
carbonate and in the absence of branching agents, thus forming
a redistributed polyestercarbonate composition having a weight
average molecular weight which is different from the initial
molecular weight.

20 11. A method according to claim 10 wherein the
carbonate structural units are bisphenol A carbonate units.

12. A method according to claim 10 wherein the
aliphatic acid is adipic acid.

13. A method according to claim 10 wherein the
25  aliphatic acid is 1,12-dodecanedioic acid.

14. A method according to claim 10 wherein the
catalyst is a tetraalkylammonium base.



-14- (15. A nethod accord| ng to ¢larm-14 wherein the @
about 15-1000 ppm gm# rcarbonate. 5
met hod according to l”ﬁ"'ﬂa'l' m he anmount of di
to about 1.5% by wei ght Based ®on ol

to_claim 16 wherein the diarylcarbonate igsq4l phenyl
18. A nethod according to claim 1 which is conductefl

10

punt of catal yst

est er car bonat e.

n an extrﬂ er

15. A method accordmg to c z 1
amount of catalyst is about 15-1000 ppm based on
polyestercarbonate.

16. A_ method according to claim 10 wherein the
amount of diaryl carbonate is up to about 1.5% by weight based
on polyestercarbonate.

17. A method according to claim 16 wherein the
diarylcarbonate is diphenyl carbonate.

18. A method according to claih 1 which is
conducted in an extruder.
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