-1 7 TRANSPARENT BLENDS OF 839 AYH -0
~POLYETHERI M DE RESI NS -. BACKGROUND OF THE | NVENT] ON \
Field of The Invention The invention relates to thernopl as\f¥% ﬁr&l"%ﬁg
conposi tions and nore particularly to trapsparent conpositions which are
bl ends of poLyet herimde resins and at | east one other resin selected from
the group consisting of poly(ester-carbonate) resins, polycarbonate resins
and polyarylate resins.. The invention further relates to transparent bl ends
whi ch have reduced col or as |nd| cat ed by | ower_ AYl values. Articles nolded
fromthe. transparent conpositTBASN: XHB&E@%@E ment of the present

i nventi on. F@meg REsp{st he Rel ated Art

Pol y(ester-carbonate) resins have been useful as ingredients in the
preparation of blends of thernoplastic nolding resins. .These bl ends can be

attract | ve to nold parti c BACKGROUND OIBTHBJINVEI\HI(DMG_Si rabl e physi cal
_properties. For exanple, US. P .egci m @43 484 descri bes bl ends of
pol y(ester-carbonate) resins wt Shaf? i I des, polyi m des,

pol yani dei ni des The inoentidrd eelates de thevines asudimldilrgrmt nsrand\mdre
roperties wever,
Brrel s moPRHIFYA o itEg @%?%#&%@é&%ﬁ%&‘ﬁg H#nﬁs;“*ﬂt%lxe@%wa
precl uded f resinsyamdi ehtleastsone qtheri ragin rsalvsimlr fxomy . the groupBiconsisting of
ol ycar bona %a},g
PI I ﬁst rat edb‘ay @%%E’g&tygﬁpa ie%élgk%%?%%ﬁng%gﬂd gag}lggmlg%ese ends
are descri bé‘b"%‘ﬁlqmrnff tge tp dransparend; i Flh aHSI"?é&F% selar aesin
whi | e i npr oydidatede byyutdwet tAYDvalid, POAVIEE hbldéel Ifesin the transparent

Pol yaryl ates_have. al o been bI ended,.w t et herjm de to obtain opaque
conposi ti on§OHR ositiqnsare gogthes %94}%"39?%??599%"89 8Mproperties as
found in U S. Patent Nos. 4BQEBD@§&1 ption of theRelateehArhg and commonl y owned
U S. Patent App 7 v bl S 992
ternary bl ends oyogg@é%?ﬁgﬁ%%@sl\%% @S}g %'1 %‘JHE nﬁgégggeﬁ{)tfﬁﬁeh and
pol ycar bonapeeparation ofrklends of thernmygplastic inmmsa)s r'Ehesesbhnds aaache bed
‘broadly as LpgsdRR! 3§t itk g‘ifﬁé\ﬂﬂp' &so%@ 1{; fi@ﬁi-élﬁleeﬁhgsicgl
i nproved flane retardancy and stren propert s _use In en erlng
t her nopl ast pgeperties. For” example, U.S. Patent No. 4,430,484 descnbes len ds of
poly(ester-carbonate) resins with aromatic polyamides, polyimides,
polyamideimides and polyetherimides wherein the blends show improved
properties, such as higher heat distortion temperature under load. However,
articles molded from these blends are opaque in nature and as such are
- precluded from applications requiring transparency.
Blends of polycarbonate resins and polyetherimide are per se known
in the art as illustrated by U.S. Patent No. 4,548,997 and are also opaque.
These blends are described as improving the heat resistance of the
polycarbonate resin while improving the ductility of the polyetherimide
resin.

Polyarylates have also been blended with polyetherimides to obtain
opaque compositions which have been described as having improved
properties as found in U.S. Patent Nos. 4,908,419.

In copending and commonly owned U. S. Patent Application Serial
No. 07/940,251, filed September 1, 1992, ternary blends of polyetherimides,
siloxane polyetherimide copolymers and polycarbonate resins including
poly(ester-carbonate) resins are described broadly as thermoplastically
moldable to obtain ductile articles with improved flame retardancy and
strength properties useful in engineering fhermop_lastiés.



-2 . In copending and commonly owned U. S. Patent Application Serial
No. 07/965, 484, filed COctober 23, 1992, blends of polyetherini des and

si | oxane pol yet heri m de copol ynmers and pol ycarbonate resins including

pol y(ester-carbonate) resins are described broadly as a nethod for

I mproving the stress crack resistance of &ticles. I n comonly owned
U S Patent 5,387,639, ternary blends of polyetherimdes, thernoplastic
aromatic polyarylate resins and pol ycarbonate resins including

pol y(ester-carbonate) resins are described broadly as-thernoplastically

nol dabl e to obt ai . il.e articles. : I Ly owned, U. S. Patent
5,521, 258, bl ehdsﬂbggéé?‘é@gh%‘?‘? foguoply; P\‘/“@l?&f ﬁg%%%%q@ﬁsoai Seriale and
pol y(est er - chiob dI741965,484 s ifiled WOctobieou2t) 1892yeblenidseof opelybtHerimRRAS ahar

ductile, aut ' Al . art | ; t hese sane, bl ends
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nedi cal st opPYl¥kestersarbpnate) resingars desgribeti duvadly as anmthod foyimprovingd f or
these sanme aghaldtfeds cRitk refistane@bPaRddles,r esi ns and pol y(ester carbonate)
resins, although g.?w ng the neces a(rﬁ(' franspar encgz) do not have sufficient
heat resistance f ‘M’gmé’!‘gfi?WBS i &h Bechtfentiea 386639 hdemmaay cblends of
appl'i cat i onspolfjethegirirtesi d&ferﬁtb]ﬁlmicot hg¥ontiiid af:@lgr%ﬂ?laﬁém}éééﬁfr L{i se
medi cal stopcolcks b%gelf cat.i ons. dnus,‘ tr%@ﬂés lﬁg 0 elt nee or_the
devel opnent BPYEHE iT6¥ng | Inclpdipg,Bely; scargnate) cresing, ap rdascribed abl e
t o w t hst andbroadijnae thérassplastivaliymroldable to obtain ductile articles/MVARY OF THE

| NVENTI ON The < iLnvent [ e astig c 0sj tions
whi oh meet the | olacRuERlE YL B PRIRY o S8 blEEs Y plpeishipnides
transpar ent deriyrs frammetaphenylene (diymine apd| pady (esterniadbonats) vesins were ( b)
at. | east onefh rdgm_)l [ 314 al.y.car bonat e
resins, pol ;e/f( est e&-lggéﬁ%l%gtggé ?élggfér]{g?fogn %ﬁ%g%ﬁiéa‘ké;&?%gﬁrﬁsgr&gﬁa (c)
an effective anpuManyf Oﬁaﬂ!ﬂfﬁ?eﬁaﬂﬁ bl@dﬁrWOPEié ber usefphifemthe manufecture of
conposi ti onsarticles, su¢kas tfansparent H&dic£Icsts ,”@:R%‘E?ffoxt fife gl;eﬁtaﬁ‘gltaflé of

i nvention, the polyetherimde.resin conmpr S repe nits riul a
I( | ;/: ! tranéjparxncy reqlurlnrede for these sam alpp ications. Polycs

olycarbonate resins and
poly(ester carbonate) resins, although having the necessary transparency, do
not have sufficient heat resistance for the sterilization techniques for the
medical applications. Polyetherimides on the other hand are too costly for
these medical stopcocks applications. Thus, there is a long felt need for the
development of alternative blend compositions that are transparent and able
to withstand repeated heat exposure.
SUMMARY OF THE INVENTION

The present invention provides thermoplastic compositions which
meet the long felt needs for transparent articles which comprise transparent
compositions of:

(a) a polyetherimide resin;

(b) at least one resin selected from the group consisting of
polycarbonate resins, poly(ester-carbonate) resins, and polyarylate resins; and

(c)  an effective amount of a catalyst to provide transparency to the
compositions. '

In a first preferred embodiment of the present invention, the
polyetherimide resin comprises repeat units of the formula (I):



whereln Tis -O or a group of the formula -O Z-O wherein the dival ent
Jonds of the -O or the -O-Z-O group are in the 3,3, 3, 4, 4,3, or the

4,4 positions; Zis a divalent radical selected from the group consi st i ng
of fornulae (I1): [err]
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wherein T is -O- or a group of the formula -O-Z-O- wherein the divalent
bonds of the -O- or the -O-Z-O- group are in the 3,3, 3, 4, 4,3', or the 4,4'

~ positions; Z is a divalent radical selected from the group consisting of
formulae (II):
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wherein X is a member selected from the group consisting of divalent radicals

of the formulae (1m):
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—C)HZY_ , ==Cm— —%— , —0— and —S—
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\/\herel n Xis a nenber selected fromthe group consisti ng of dival ent
sadicals of the formulae (111): 4
wherein y is an integer from1 to about 5, and g is 0 or 1; Ris a divalent
organi c radical selected fromthe group cgnsi sting of. (a) aromatic

hydr ocarbon radicals having from6 to about 20 carbon atons and hal ogenat ed
derivatives thereof, (b) alkylene radicals having from2 to about 20 carbon
atons, (c) cycl oal kyI ene radicals having from3 to about 20 carbon atons,
and (d) divalent radicals of the fornula (1V): (I'V) where Qis a
nenber sel eGyRéreir mlﬂﬁegé@ fﬁﬂﬂsl wabeues Eﬁﬂf’qlh@l@ oVY; R is 4\divalgie v
IS an integer fromaaé‘eﬁI l a nas,econdge(farred )
enbodi ment GFERHE AGKA)( Selectert " the SOPYR: FEPSIRNRG PEsi (@) carpmaties
repeati ng clgidrocarbon ahdidals flﬂmmgaﬁ@ﬂ)6 to about 20 carbo®) atoms and

_?s par a- pher%‘(are%eé‘\m% Plp‘);ﬁgkzﬁ ene, ?gﬁélﬁl(&uernees 0 &?ﬁ%"%\%ﬁ%‘bg% 509 e
met a- phenyl é"ﬁs:aahqn Rtems, (c) syclnelkyilm radicals having>frofro 3 rtalabout120)carbon
atoms, and (d) divalent radicals of the formula (IV):
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where Q is a member selected from the group consisting of formulae (V):
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where y is an integer from about 1 to about 5.
In a second preferred embodiment of the present invention, the
polyetherimide resin comprises repeating chain units of the formula (VI):
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wherein f is an integer of from about 10 to about 500; R2 is para-phenylene,
meta-phenylene, or mixtures of para-phenylene and meta-phenylene and R1
is the divalent moiety of formula (VII):

(|3Hs
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In a third preferred embodiment of the present invention, the

poly(ester-carbonate) resin comprises repeating polycarbonate chain units of
the formula (VII):

1
0-D—0—C
(VI

and recurring carboxylic chain units of the formula (IX):
—QO—R—-O—D—
IX) |



(VI';I) Ina'third preferred enbodi nent of the present invention, the
Jpoly(ester-carbonate) resin conprises repeating pol ycarbonate chain units

of the formula (VII1): and recurring carboxylic chain units of the
formula (1X): - wherein_each D is independently a
di val ent aromatic radical of a dihydric thenol enployed in the resin

preparation and Ris a divalent noiety selected fromthose of the fornul ae
(X) or (XI), or mxtures thereof. (X) wherein the poly(ester
carbonate) resin has a wei ght average nol ecul ar wei ght of between about

25,000 and @pepéindéadhOoD {seirﬂepéﬁdéﬂﬂ?@ uwﬂéﬁn&oﬁﬁr@m&é a8 Qegﬂ#girr}ed by -

gel perneati hr o ferred enbodi rrent’ of
the presentP B?Né gﬁ 8 I"ﬁ!&rﬂi@ﬂé’fa@%%?‘ir%c'é ivalentmapiely salgcted
carbonat e cfronnthoselof thé foraeulad QXEorEXl), amndiktutéstietedty | 1) : wherein in
this enbodinment Dig a divalegt aromatic radical of a dihydric phenol
enpl oyed in the res?n prepar ati on. Ina fifth preferred enbodi nent of
the present inventign, the paryarylate resin H@s recuiri n% carboxylic chain
units of the fornula “ G
or
) (XD);

wherein the poly(ester carbonate) resin has a weight average molecular weight
of between about 25,000 and about 40,000 relative to polystyrene standards as
determined by gel permeation chromatography.

In a fourth preferred embodiment of the present 1nvent10n, the
polycarbonate resin comprises repeating carbonate chain units of the above
mentioned formula (VII):

i
O—-D—0—C
(Vi)

wherein in this embodiment D is a divalent aromatic radical of a dihydric
phenol employed in the resin preparation.

In a fifth preferred embodiment of the present invention, the
polyarylate resin has recurring carboxylic chain units of the formula (XII):

XID) —O—R—0—D—

wherein D is a divalent aromatic radical of a dihydric phenol employed in
the resin preparation and R is a divalent moiety selected from those of the
formulae (XII) or (XIV), or mixtures thereof:
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— & o

o
—C C—
.or

(XOD - (XIV).

In a sixth preferred embodiment of the present invention, the
thermoplastic compositions comprise at least one reaction product of:

(@) a polyetherimide resin and

(b) at least one resin selected from the group consisting of
polycarbonate resins, poly(ester-carbonate) resins, and polyarylate resins.



(XI'1) wherein Dis a divalent aromatic radical of a dihydric phenol
.enpl-oyed in the resin preparation and Ris a divalent noiety selected from
those of the fornulae (XI1l) or (XIV), or mxtures thereof. (XIrn)
(XI'V). In a sixth preferred enbodi mrent of the present invention, the
t her nopl astic conpositions conprise at |e@ast one reaction product of:

(a) a polyetherimde resin and (b) at least one resin selected
from the group consisting of polycarbonate resins, poly(ester-carbonate)
resins, and pol yaryl ate resins. :

6 In a t eferse qdi rent of resent |nvent| n, the
catal yst is pref E‘?a%lr}’ﬁ 3&??9 “ %&e@ nosprﬁnﬁa?f ttﬁ%r%em
sodi um phengatplysé pisi preferably a mehhrorgagd!pllmqumiater aohde rlhosh rpmfer@blyt he

present i nvgﬁlhaﬂgp%l\glﬁ%g%m%erst ic nol ding conpositions further conprise

a catal yst quenc ably conprises at |east one organic
phosphite. DETAINFEm mimthy m@gm!z the\mesenEkTEtion Hhe

| NVENTI ON th Estilohi/cﬁﬁ | ahqﬁ, Wors furth 0 PEI )
conpri sing ermo (;a) che bg;gds of tﬁ{a%é eis:: arkﬁvexltg?g‘i‘%grlg&knom
conpounds F%fééﬁbéylcenlmat F?ﬁ‘%gr@t"écﬂ Qphifad in U S. Patent

Nos. 3,803, 085 and 3,905,942, both of which are incorporated herein by
Lot erence.  BETATED BRSCHIEION o iR Ry SR kS SR 1A "
of the formula (1): INVENTION
The polyetherimide resins (referred to hereinafter as PEI) comprising
ingredient (a) in the blends of the present invention are known compounds
whose preparation and properties are described in U. S. Patent Nos. 3,803,085
- and 3,905,942, both of which are incorporated herein by reference.
The PEI used for preparing the blends of this invention contain repeat'
units in excess of 1 and typically from 10 to 1000 or more of the formula (I):
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wherein T is -O- or a group of the formula -O-Z-O- wherein the divalent
bonds of the -O- or the -O-Z-O- group are in the 3,3, 3, 4', 4,3', or the 4,4'
positions; Z is a divalent radical selected from the group consisting of
formulae (II):



wherein Tis -O or a group of the fornula -O Z-O wherein the dival ent
bonds of the -O or the -O-Z-O group are in the 3,3, 3, 4, 4,3, or the

4,4' positions; Z is a divalent radical selected fromthe group consisting

of formulae (I1): 7 7 [err]

I
wherein X is a member selected from the group consisting of divalent radicals
of the formulae (III):
o) .
—Cgy— . —C— . —i—. , —O—  and —s—
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wherein y is an integer from 1 to about 5, and q is 0 or 1; R is a divalent
organic radical selected from the group consisting of: (a) aromatic
hydrocarbon radicals having from 6 to about 20 carbon atoms and
halogenated derivatives thereof, (b) alkylene radicals having from 2 to.about
20 carbon atoms, (c) cycloalkylene radicals having from 3 to about 20 carbon
atoms, and (d) divalent radicals of the general formula (IV):

w O=0O-



wherein X is a member selected from the gr oup con5|st|ng of dival ent
1adicals of the formulae (I11): wherein y is an integer from1 to about
5, and gis O or 1; Ris a divalent organic radical selected fromthe group
consisting of: (a). aromatic hydrocarbon rgdicals having from6 to about 20
carbon atons and hal ogenated derivatives fhereof, (b) al kylene radicals
having from 2 to.about 20 carbon atons, (c) cycloal kyl ene radi cals having
from3 to about 20 carbon atons, and (d) di val ent radicals of the general

formula (1V): : where Qis a
menber sel e%ﬁ&efmm%%ﬂw&oﬁwgmuﬁ&m {?onn Mwhere y
.1s an integer fromabout 1 to about 5. I'n one | ment, e PEl may

be a copol yner which, in ad&ltlon tq the etherim de units descri bed above,
further contai rlscﬂﬂﬂyy'i-m-de—ﬁepeati —oni.t s——t he dndr nul a (6w~
(XV) wherei Is as previously defigned for formula (1) and Mis selected
fromthe ng consisting of fornmula (XVI):

where y is an integer from about 1 to about 5.

In one embodiment, the PEI may be a copolymer which, in addition to
the etherimide units described above, further contains polyimide repeating

units of the formula (XV):

O O
i
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—N, M N—-R—
KofliNef
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Xv) |

- wherein R is as previously defined for formula (I) and M is selected from the
group consisting of formula (XVI):

formula (XVII):

o L

and formula (XVIII):

o JOOL

The PEI can be prepared by any of the methods well known to those
skilled in the art, including the reaction of an aromatic bis(ether anhydride)

’

of the formula (XIX):
O
\ ’/
\ /
\\
(XIX) ©

with an organic diamine of the formula (XX):



(XVI) fornula (XVII): (XVIl) and formula (XVII1): (XVI1)

. The PEl can be prepared by any of the nethods well known to those skilled
in the art, including the reaction of an aromatic bis(ether anhydride) of
the formula (X X): ( with an organic diamne of the forrmula (XX):
9 . : H2N- R-NH29 wherein T and R are defined as
descri bed above in formula (1). In general the reactions can be. carried out
enpl oyi ng wel | -known sol vents, e.g., o- dichlorobenzene, mcresol/tol uene
and the like to effect interaction between the anhydride of formula (X X)
and the diam ne of formula (XX) e atures from about 100[err]Cto
about 250[err]C ternatively, Hlﬁ-BEImﬁ%n be prepared by nelt

pol ymeri zati on romati c bis(ether anhydrides and diam nes accorrpl | shed
Dy heat | ng vierein TrandoR arm defingd aadenribed akque/m oumeln{io: & grasral
concurrent rgadtidrisN¢an Cbaeearried "@itt eﬁqi Z@éll%t%vﬁﬂpédlifeﬁﬁ”p@gat w;es

between aboyt, 20G{err 5 gxr-]gregq/ko ehe an rhk & BPBELG 3B action between

the anhydride of formula (XIX) and the diamine of formula (XX), at
temperatures from about 100°C to about 250°C. Alternatively, the PEI can be
prepared by melt polymerization of aromatic bis(ether anhydride)s and
diamines accomplished by heating a mixture of the ingredients at elevated
temperatures with concurrent stirring. Generally melt polymerizations
employ temperatures between about 200°C and 400°C. Chain stoppers and
branching agents may also be employed in the reaction. The PEI and their
preparation are described in U.S. Patent No. 3,983,093 (Williams, et al.),
which is incorporated herein by reference.

Examples of specific aromatic bis(ether anhydrides) and organic
diamines are disclosed, for example, in U.S. Patent Nos. 3,972,902 and
4,455,410, which are incorporated by reference herein. '

Nlustrative examples of aromatic bis(ether anhydride)s of formula
(XIX) include:

2,2-bis(4~(3,4-dicarboxyphenoxy)phenyl)propane dianhydride;

4,4'-bis(3,4-dicarboxyphenoxy)diphenyl ether dianhydride; .

4,4'-bis(3,4-dicarboxyphenoxy)diphenyl sulfide dianhydride;

4,4'-bis(3,4-dicarboxyphenoxy)benzophenone dianhydride;
4,4'-bis(3,4-dicarboxyphenoxy)diphenyl sulfone dianhydride;

- 2,2-bis([4-(2,3-dicarboxyphenoxy)phenyllpropane dianhydride;
4,4'-bis(2,3-dicarboxyphenoxy)diphenyl ether dianhydride;
4,4'-bis(2,3-dicarboxyphenoxy)diphenyl sulfide dianhydride;
4,4'-bis(2,3-dicarboxyphenoxy)benzophenone dianhydride;
4,4'-bis(2,3-dicarboxyphenoxy)diphenyl sulfone dianhydride;
4-(2,3-dicarboxyphenoxy)-4'-3,4-dicarboxyphenoxy)diphenyl-2,2-

' propane dianhydride;
4-(2,3-dicarboxyphenoxy)-4'-(3,4-dicarboxyphenoxy)diphenyl  ether
dianhydride;
4-(2,3-dicarboxyphenoxy)-4'-(3,4-dicarboxyphenoxy)diphenyl sulfide
dianhydride;

4-(2,3-dicarboxyphenoxy)-4'-(3, 4-d1carboxyphenoxy)benzophenone
dianhydride;



bﬁahching agents may al so be enployed i'n the reaction. The PElI and their
pr-eparation are described in U S. Patent No. 3,983,093 (WIllianms, et al.),
which is incorporated herein by reference. Exanpl es of specific
aromatic bis(ether anhydrides) and organic diam nes are disclosed, for
exanple, in U S. Patent Nos. 3,972,902 an¥04, 455, 410, which are

I ncorporated by reference herein. . Illustrative exanpl es of aronatlc
bi s(et her anhydride)s of formula (X X) include: :

2, 2-bi s(4- (3, 4-di car boxyphenoxy) phenyl ) propane di anhydri de;

4,4' -bis(3,4-dicy. ,Rﬁiz b

4,4 -bi sg 3, 4 d| car g%xypﬁhqgoﬁj%gé yﬁ-@y@&ﬁ bgfgﬂ%{dﬁg?henyl sulfone
4, 4' - bi s( 3, dianhydrdseypnd Né%?}lﬁﬁﬁi‘ i anhydrl de ‘

4, 4" -bis(3,4-di caab h%ﬂ())él/a)sg'af‘%bh\aiw included by

s
2, 2-bis([4-( hen hen d%

2 2P b sl 5 Gormnads BRSBTS S pouRiS Wikreln T i ofiie ormula 0o:
4,4 -bis(2,3- dlcarboxyphenoxy)dlp sulf|o. . .nhydrlde

4, 4' - bi s(2, 3-di car boxyphenoxy)® (; > ’é- Do -

4, 4" -bis(2,3-dic yphenoxy) di phegl sul fon anhydr| de;

4-(
di a
4-(
di a

2, 3-dicar boxyﬁ en xy} 4' -3, 4-di car boxy heno>§;ygd| phenyl -2, 2- propane
nhydr| de:;and the ether mkages are in the 3 ' 3, 4 or the 4,4' positions, and

2, 3- di carpgxypes Menédf, ‘and Swhefd qaié)@éhéetéan%vﬂ haNgfdtlp coRbidfihg of:
[ nhydrlde
4- (2, 3-di car‘i%%’ﬂ%%%% -(3, 4-di car boxyphenoxy) di phenyl sul fide
di anhydri de; . CHj (e)
4- (2, 3-dicar bo phenoxy) 4' - (3, 4- dlltar boxyph oxy) benzophendine di anhydrl de;

10 T2, 3-dT'c. c§‘b’oxyphen%xy) A Ty A di cé‘F‘ﬁoxy—h' oxy) di phenyl
sul fone dianhydride, and various m xtures m?eof O A preferred
class of aromatic bis(ether anhydride)s included by formula (Xl X) above

i ncl udes -con@XI)ds wherein T is of the fornmula (XXl): (XXI') and
the ether |inkageg iy PEf'/ ﬁ&?l[ﬁid% cop%lyélers éreBemp%yéJ]e éial}ﬂlygﬁ'fd 'SR and
' as pyromellitic anhydride, is used in combination with the bis(ether

anhydride). '

The bis(ether anhydride)s can be prepared by the hydrolysis, followed

~-* by dehydration, of the reaction product of a nitro substituted phenyl dinitrile

with a metal salt of dihydric phenol compound in the presence of a dipolar,
aprotic solvent.

The organic diamines of formula (XX) include, for example:

m-phenylenediamine; |

p-phenylenediamine;

4 4'-diaminodiphenylpropane,

4,4'-diaminodiphenylmethane (commonly named 44'-
methylenedianiline);

4 4'-diaminodiphenyl sulfide;

4,4'-diaminodiphenyl sulfone;

4,4'-diaminodiphenyl ether (commonly named 4,4'-oxydianiline);

1,5-diaminonaphthalene;

3,3-dimethylbenzidine;

3,3-dimethoxybenzidine;

2,4-bis(beta-amino-t-butyl)toluene;

bis(p-beta-amino-t-butylphenyl)ether;

bis(p-beta-methyl-o-aminophenyl{)benzene;



m xtures thereof, and where Y is selected fromthe group consisting of:

formulae (XXI1): 0 (XXI1)
When PEI/ pol yi m de copol yners are enpl oyed a di anhydri de, such as
pyronellitic anhydride, is used in conbingtion with the bis(ether

anhydride). The bi s(ether anhydride)s can be prepared by the

hydrol ysis, followed by dehydration, of the reaction product of a nitro
Substituted phenyl dinitrile wth a nmetal salt of dihydric phenol
conpound in the presence of a dipolar, aprotic sol vent The
organi c di ani nes 1(8-dianins-4-isop¥ppylbenzewe; f or exanpl e:

Tzheg?lla‘ﬁ]nﬁgh??hg%Pﬁﬁ%85})@08:0%1}?&¥éfﬂ5§%' a(Tl g(ran nodi phenyl met-hane

(commonl y ‘namdenzidines, 4' - met hyl enedi ani | i ne) ;
4, 4' -di am nodi ph 4, 4' -di am nodi phenyl sul f one;
4, 4" -di am nodi phzl%{y@théaﬁ&on'm)nl y narred 4,4' -oxydi ani line);

‘1, 5- di am nonapht iaminotoluene; 3 3- di net hyl benzi di ne;
3, 3- di met hoxybenai gli{ininotoluene; 2; 4- bi s(bet a-ami no-t-butyl)tol uene;

bi s(p- bet a- ani no-t- hut y| phenyl )'et her
bi sg B bet a- net hy|b aﬂ‘ﬁX‘ s &Hb)’fﬂgﬂfg'ﬂ‘e
1, 3-di am no-4-i scmﬁwme mhylenedmh\a\ebl s(3- am nopr opoxy) et hane;
benzi di ne; A- di am not ol uene;
’ TM:X\ Ely(iﬁep Etlhylenedxan’une, |

2,11-dodecanediamine;

2,2-dimethylpropylenediamine;

1,18-octamethylenediamine;

3-methoxyhexamethylenediamine;

2,5-dimethylhexamethylenediamine;

2,5-dimethylheptamethylenediamine;
3-methylheptamethylenediamine;

S-methylnonamethylenediamine;

1-4-cyclohexanediamine;

1,18-octadecanediamine;

bis(3-aminopropyl)sulfide;

N-methyl-bis(3-aminopropyl)amine;

hexaméthylenediamine:

heptamethylenediamine;

nonamethylenediamine;

decamethylenediamine; and

mixtures of such diamines.

Generally, useful PEI have an intrinsic viscosity [n] greater than about
0.2 deciliters per gram, preferably of from about 0.35 to about 0.7 deciliters
per gram measured in m-cresol at 25°C.

Included among the many methods of making the PEI are those
disclosed in U. S. Patent Nos. 3,847,867, 3,814,869, 3,850,885, 3,852,242 and
3,855,178. These disclosures are incorporated herein in their entirety by
reference for the purpose of teaching, by way of illustration, general and
specific methods for preparing PEI for use in the blends of this invention .

Dlustrative of a particularly preferred PEI falling within the scope of
Formula (]) is one comprising repeating units wherein R is paraphenylene,



2} 6-di am not ol uene; bi s(4- am nocycl ohexyl ) net hane;

3- et hyl hept anet hyl enedi am ne; 4, 4- di met hyl hept anet hyl enedi am ne;

2, 11- dodecanedi am ne; 2, 2-di et hyl propyl enedi am ne; .

1, 18- oct.anet hyl enedi am ne; 3- met hoxyhexanet hyl enedi am ne;

2, 5- di et hyl hexanet hyl enedi am ne; 2,8 di et hyl hept anet hyl enedi am ne;
3- net hyl hept anet hyl enedi am ne; 5- net hyl nonanet hyl enedi am ne; '

1- 4- cycl ohexanedi am ne; 1, 18- oct adecanedi am ne;

bi s(3-am nopropyl ) sul fide; N- et hyl - bi s(3- am nopropyl ) am ne;

hexanet hyl enedi am ne; hept amet hyl enedi am ne; i .
nonanet hyl eﬁ%ﬁﬁaHRFﬂgl,e“e' or mjx{ P%ygwgﬁpg%nﬁea:ﬂddﬁghpheny%% ardF isasych
di ami nes.  groupwfehe formulas&-AHOPthereineZ has the formaile (XXHbosi ty [err]
greater than about 0.2 deciliters per gram ef erably of from about 0.35

to about 0.7 deciliters per gram e g5LH JUA ol at 25[err]C.

I ncl uded anong the many net hods e @ih. a hose di scl osed in U
S. Patent Nos. 3,847,867, 3,814, 869 0, : 2,242 and 3, 855, 178.
These di scl osur em@i ncor porated herein i heir entirety by reference
for the purpose ching, by way of illustration, general and specific

met hods for andewdereip thedivalentibond of the-QhZeQel grosp isHincthedy 3hpositions.
|| Tustrative of ayRadiH'raiihy compREAEdn e irfldntioh Y4 @b Rabl' SneC Pékin Of

Formula (1) is one conprising repgatl ng units_wherein Ris par gﬁenyl ene,
12 net apteelsatedhe fram (thet (growpot consistingenof o POlYBstersa eFRSIBSd T

IS a group QiolyBerboRatBNesinsCard Polydigiae Resindias the formula (XXII1):
Lerr] The poly(ester-carbonate) resins (referred to hereinafter as "PEC") used
in ingredient (b) comprise repeating polycarbonate chain units of the formula

(VI): - :
i
_ O—-D—0—C
(Vi) .

and recurring carboxylic chain units of the formula (IX):

0 —O0—R—0-D—

wherein each D is independently a divalent aromatic radical of a dihydric
phenol employed in the resin preparation and R is a divalent moiety selected
from those of the formulae (X) or (XI), or mixtures thereof:

o O

Il

— & o) o
Il il
o - O+

X) (XD

The PEC may be prepared by either melt polymerization or by
interfacial polymerization. Melt polymerization involves co-reacting, for
example, diphenyl carbonate with various mixtures of dihydric phenols and
ester precursors such as, for example, diphenyl derivatives of iso- and
terephthalates, and their mixtures. Various catalysts or mixtures of catalysts
such as, for example, lithium hydroxide and lithium stearate can also be used
to accelerate the polymerization reactions.

In general, the method of interfacial polymerization comprises the
reaction of a dihydric phenol with a carbonate precursor in the presence of an
ester precursor. Examples of interfacial polymerization techniques can be



(){Xil) and wherein the divalent bond of the -O-Z-O group is in the 3, 3

posi t'i ons. The other resin conponent in the invention is at |east one
resin selected fromthe group consisting of poly(ester-carbonate) resins,
pol ycar bonate resins, and pol yaryl ate resins. The

pol y(est er - car bonat e) resins (referred tol3hereinafter as "PEC') ‘used in

I ngredi ent (b) conprise repeating pol ycarbonate chain units of the formul a
(M11): . [err] (VI11) and recurring
carboxylic chain units of theforrrula(IX) (1Xy

s & o REE R 25T PRk, B°ETRERE b ot ROE R ERR Iotitid © °
noi ety sel eheeejnfbymafeﬂmee of the fornmulae (X) or (XI), or mxtures
t her eof . gitﬁiﬁg/ﬂ the (l@acuon 1 copditions o of the [gregafatlve rocesses may,

(XI). y elther nmer tzation
i nterfacial Vﬂm’:y severahof oﬂ\e mef ffﬁﬂ VPROCESSES |WP1¢W0IW\§@VGO issalvihggor f or

exanpl e, di Idiﬁi&k %icep!ﬂéd& Méﬁé&s facarstrSfeatlantd and
ester precursors suc ﬁgﬂ far exaa pheEé? dgrl\t/‘at%g h&éﬁ%"?&(}_ﬂ&an

t er epht hal a@@biRiRg F?SWGLH‘ lakywrormmw Je-solyent

catal ysts smédmm ahdr contadtiigethe réahta:m it ebie darbondte pféuwﬁbﬁtsﬁéh%e can

al so be use ccel er tethe olL,ynerization reac eneral ,

The mothod 47 ARSI PAPSERNy B IRELPRoRALE i R CHiAbie cafalyet ppd Bndsr

di hydri c phenotrolledhpH canditiorise pIkeunest commomlypused nwatef immiscibler

Ege cursor. AR Sintlude” t:ﬁé&@?ét?el AOMEE" ' ERiGHiobdethididlY sﬁlo%genzene,
toluene, and the like.

Advantageously a catalyst may be added to the reaction mixture to
promote the reaction. The catalyst typically accelerates the rate of
polymerization of the dihydric phenol and ester precursor reactants with the
carbonate precursors. Representative catalysts include but are not limited to,
for example, tertiary amines such as triethylamine, quaternary phosphonium
compounds, quaternary ammonium compounds, and the like.

The preferred process for preparing PEC comprises a phosgenation
reaction. The temperature at which the phosgenation reaction proceeds may
vary from below about 0°C to about 100°C. The phosgenation reaction
preferably proceeds at temperatures of from about room temperature (about
23°C) to about 50°C. Since the reaction is exothermic, the rate of phosgene
addition may be used to control the reaction temperature. The amount of
phosgene required will generally depend upon the amount of the dihydric
phenol reactants added. :

The dihydric phenols employed are known, and the reactive groups
are thought to be the phenolic hydroxyl groups. Some of the dihydric
phenols are represented by the general- formula (XXIV):

X)04 X)o4
(XXIV) .

wherein A is a divalent hydrocarbon radical containing from 1 to about 15
carbon atoms or a substituted divalent hydrocarbon radical containing from 1
to about 15 carbon atoms and substituent groups such as halogen; -S- ; -SS-; -
S(0)2-; -O-; or -5(0); each X is independently selected form the group
consisting of hydrogen, halogen, and a monovalent hydrocarbon radical such



found in U S. Patent Nos. 3,169,121 and 4,487,896 which are incor porated
.herein by reference. Al t hough the reaction conditions of the
preparative processes nmay vary, several of the preferred processes
typically involve dissolving or dispersing dihydric phenol and ester
precursor reactants in agueous caustic, ddnbining the resulting mxture
with a suitable water inmm scible solvent nmediumand contacting the
reactants with the carbonate precursor, such as, for exanple, phosgene, in
the presence of a suitable catalyst and under controlled pH conditions. The

- nost connDnI us wat er i ent.s i Iude net ene ori de,
1, 2-di chl or z%ig'lm“d\’r *1204’ Lg P\ér “Por}""mGd
Advant ageoutd ylbeut dBacarbbon natpmize andalﬂdkyIOgt bé:fﬁﬂmoﬂ toi abcuxte14 Qafbonot e

pol ymor zat R 9 AIRIRHF grbiB i Zﬁ*%e%&[‘ér B bl Boind and atlony

the car bonagtoyp of fromwi do ahept&suhmtawmscandlnyss @or fiambe ian integenof
limted to, gl 08% h@ tertiary am nes such as triethylam ne, quaternary
phosphoni um conpounds uat er nay ﬁ‘smmnl um corrpounds and the |iKke.

The preferred prdypica 1f rs?ﬁ'lémf %lﬁheﬂg eﬁiﬂiﬂ)ﬁbé\fﬁtb’émh%hon
The terrperaauéwagt ahéozlzr hyfm ealsd [ OM

bel bout t

or ef er abl y %&ﬁ%es %w&ma&[ HRUEE 2 ﬂ?‘Péon oo BROPApSbout

Zﬁ[ err]C) gdlhﬁﬁﬁt ¢ phehel éth@rsdéiidhcﬁ bitbﬂ-liybdtﬁ:dy@hent l)eehef Hﬁs(ﬂ,&dlélﬂerd-ﬂ e of
osgene.a i on se cont . ction e

gm)ugt of p ri?a%aﬁfeltﬁ g de%%‘éﬁ"f ﬁéﬂg u&?n m"eh?ﬂyqt he

Eln gmlrl g nghér&b-ldmldand—é;ﬂ-shhyﬂimtys a?;pl;er::yl ;THihydtiroyyanyd qﬂlﬁ:mbssmhphs)mllar e

gr oups. Somegy f&igﬁé&\\‘mfg!@(&:@phenol S gﬁ%@?g&%&%ﬁ?ﬂ?ﬁ%ﬁ&ﬁg br mul a

(XXI'V): [erdihydroxy benzenes) suglerasi mesqrrisiol hydm@nnong,d rhelsar sod num cal

cont ai ni ng kiB&Ritlitéd dih?&i'o ﬁ%ﬁ&“s&é&?'ﬁ P4—£ Rﬁ{}"—b BIcﬁ@hWrHBér%ne,

hydr ocar bon_r adi.ca from1 to abQ on _.ato

subst it uent 1 gﬁgﬂ'ﬁ%‘l‘? e;_and §§L‘J droxg henyl_ su ps 9{'@
each Xis ll&dﬁbﬁiﬁt@““!u&?' ecised fbi§(4lli EMﬁdél ng bid(4thyerospn.
hal ogen, and,a hen% X&ir 2(3@-31 ! ad'o—f—hy%uroxy-phenyl)sulfoxlde A

variety of addxhonal dihydric phenols are available and are disclosed in U. S.
Patent Nos. 2,999,835, 3,028,365 and 3,153,008; all of which are incorporated
herein by reference. Itis, of course, possible to employ two or more different
dihydric phenols or a combination of a dihydric phenol with a glycol.

The carbonate precursors are typically a carbonyl halide, a
diarylcarbonate, or a bishaloformate. The carbonyl halides include, for
exaniple, carbonyl bromide, carbonyl chloride, and mixtures thereof. The
bishaloformates include the bishaloformates of dihydric phenols such as
bischloroformates of 2,2-bis(4-hydroxy-3,5-dichlorophenyl)-propane,
hydroquinone, and the like, or bishaloformates of glycol, and the like. While
all of the above carbonate preg:ursofs are useful, carbonyl chloride, also
known as phosgene, is preferred.

In general, any dicarboxylic acid conventionally used in the
preparation of polyesters may be utilized in the preparation of poly(ester-
carbonate) resins. However, the PEC used in the present invention are
prepared with aromatic dicarboxylic acids, and in particular terephthalic
acid, and mixtures thereof with isophthalic acid wherein the weight ratio of
terephthalic acid to isophthalic acid is in the range of from about 2:98 to about



14: as an alkyl group of from1l to about 8 carbon atons, an aryl group of
from6 to about 18 carbon atons, an aral kyl group of from7 to about 14
carbon atons, and al karyl group of from7 to about 14 carbon atons, and

al koxy group of. from1 to about 8 carbon atoms; and mis O or 1 and n is an
i nteger of fromO to about 5. Typi cald® of sone of the dlhydrlc phenol s
enpl oyed are bis-phenol s such as (4-hydroxy-phenyl)nethane,

2, 2- bi s(4- hydr oxyphenyl ) propane (al so known as bi sphenol - A),

2, 2- bi s(4- hydr oxy- 3, 5- di br onp- phenyl ) propane; di hydric phenol ethers such:

iy 283 Bt A il

3, 3" -di chl or @cid in llﬁ%?@i Dpnbﬁl}ﬂo hydb‘w&ﬁﬂ’%ﬂ sul fones such as bi s(4-

hydr o henyl | TRMR

d hydr oxy oyl ) Ul Rater that BB S, dicRichyhie il b o0 IPRY i

substituted §P W&%ﬁéy vem preferred  fp S%‘Pp% VGF‘ dexiyatives of the Gﬁ%m%e

1, I4f di hédr oxymﬁsﬁfﬁwwﬂmm(ézcﬁ@ deﬁlvhﬂdés)ﬁ@tl@&ﬁd' haﬂit}jé‘s' d'gﬁﬁ rred

sul f oxi des as n i s(4- hydr oxy,

phenyl ) sul f oxi ﬁg"]‘akﬁas a&z% 1 y‘gﬂ‘ﬁfﬁ%{)‘l} h%//‘?# ﬁﬂf&fi}!’f@ﬂf Sxi ddwus, fﬂ@'

vari ety of acdampleainstiéad dofi ar hthahavactldatdre mixfurese theof Oseth | N

U. S. Patent 9 3 5 5 re

i ncor po(raate gd %ﬂ‘ghg a%rl%’f Ztr el%cggéf@g toa%g*&o& ?%'ggﬁb*ﬁ%*‘b%fé t\f‘,rg ?W t wo

or nore di ffenweauthqumﬂhsnphﬂmioyladwblmdmt|on of a dihydric phenol
th | | I

hal i do. gayﬁfq;gécéPb%‘y‘?e“"&‘%“%?%‘ﬁéﬁo @@%e3€£$%%9?‘¥m48

i ncl ude, for RAlEcarbapates a@a’r‘ ulap weig readdtqm(atqhans

t her eof . Thestaﬁm) ¥ pefesdly aadédlcte mbereatﬁmmmﬁf%m% &% QU the

phenol s such _as bisch orofornates

2, 2- bi s( 4- hy Bobyreszat avﬁsvmm)cawménq{mm PER@Irsary tWeeful ke,
or bi shal of omeleculasfwejght eégulatm‘s induldekfor éﬁénipieﬁh\loneh tifie plietiols such

o preterr o 2 BHRR6E St Hara-ERLRABKend) b uniiphRh S@M%@%J’msﬂggﬁ
in the preparati or‘l’hﬁpmoybgnsaoérmyamemlpld:yesbw prepake ther BEGrwill varyoin

ol y(ester- dds, e
angﬁltlson ar ga%?g%gtwéﬂwsih@?olmt | G de caﬁeog)% | c acl gnintvgﬁ 8{1 "%g‘gé‘f‘f%
t er epht hal i c *8%j Bro resigy Ui genarale the amaunt<af, epmbumi dsmetmtmof he

wei ght ratio tafephaﬁﬂa&t aad liSoptithalat® ni 455 BatfRch| &bcﬁﬁ' 20% by Weight (82386uf
from about 238 iwy welgm, relative to the carbonate units, preferably about 40% to about
80% by weight relative to the carbonate units.

The preferred PEC for use as the ingredient (b) in the blends of the
present invention. are those derived from reaction of bisphenol-A and
phosgene with iso- and terephthaloyl chloride and having a weight average
molecular weight of between about 25,000 and about 40,000 relative to

~ polystyrene standards as determined by gel permeation chromatography.

- For enhancing the lipid resistance of the present compositions, an especially
preferred PEC has a weight average molecular weight of at least about 30,000
and preferably at least about 34,000 (relative to polystyrene standards as
determined by gel permeation chromatography).

Additional embodiments of the invention include thermoplastic
molding compositions containing polycarbonate resins. Polycarbonate resins
(hereinafter referred to as "PC") include polymers containing a substantial
proportion of aromatic polycarbonate units. Substantial proportion generally
means greater than about 20 percent by weight of polycarbonate units in the




15  98:2, especially preferred are weight ratios of terephthalic acid to
isophthalic acid in the range of from about 40:60 to about 60: 40.

Rat her that utilizing the dicarboxylic acid per se, it is possible, and
sonetimes even preferred, to enploy various derivatives of the acid noiety.
Il lustrative of these reactive derivativetbare the acid halides. The.
preferred acid halides are the acid dichlorides and the acid di brom des.
Thus, for exanple instead of using terephthalic acid or m xtures thereof
with isophthalic acid, it is possible to enploy terephthaloyl dichloride,

nieriaci ol PUPGIET Ao driar RbnecHasthile rhhse. strusebfhl; BRETBL R,

pol yaryl at estformul@(éBI), ar wei ght regul at or (a chain stopper) is generally

added to the reaction m xture pripr to or ng the pol ynerization
reactions wi th carbonate and/ or epter precur"s rs. Useful nolecul ar weight
regul ators include, for exanpl e nol s such as phenol,
chroman-1, para-t-butyfymgnol , rryl phenol &and the |ike. The

proportions of rea ant ed to are the PEC will vary in

accor dance WVPfiT¢R ab‘éag%‘ 'iaﬁécag'l ends of the invention containing
this product rem&utdbieg'éhmahles ﬁdnefm:nmlant(\ﬂ)t hu:ludcmethytbmst pythene; of

t erepht hal at b @{glm to Ut 85%
by wei ght, %@Fﬂ\ﬁé %%@“%%Wo%? eqhern’{a 'prke{ ‘er ag y agoug % bout
80% by wei ghbuteaybane),e ummetwmm dnd-cyclopentylerienc 13raidle exy @R f or
use as the iqgr Benfieaadswizénaelm leﬁé(e'(Whgéh age hhose

deri ved fromre t|on 0 bls keno A and osgen |so-

t er epht hal oyvuwm)rq déh%mhﬂsne rigdicaleand aafvéuagér ryreertien) ard gimilsr
ge: ween agogiacﬁéa@oax@mtsaﬂwsé M\l&g]hdrﬂés bhdgt& C;%]Oliﬁ@idib ec%gadiijs as
et erm ne ey neall on cnroma or e ngci
el w R S T N g ke
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per meat i oﬁ c?ﬁ%g%? %P%ﬁgﬂg %OE%SP&)J%%IQH H&Péﬁ% g‘i%%n?lza’g?’tet%e STAVEN |gn
i ncl ude t her suqh as thiorophitio glkexyp endtthedike; ornd jalsonlinkingyradicals such assi ns.
Pol ycar bonat &uaeaura?& Qﬁrfshgaésb&r alridg difer it eérbolﬁ 1) Mdit opdR, Hawé%f s

contalnlng a substan roportion of aromatic car onate un

Substantial pHd)srdicals agerli'érslapwbﬁeanélcghe%lmu&fhaﬁ%%? yarigus
wei ght of pohi@aﬂbgggt‘geﬁﬂl ts in the

Preferably, at least about 60% and more preferably at least about 80%
of the total number of D values, and most desirably all of said D values, are
aromatic. The aromatic D radicals preferable have the formula (XXV):

(XXV) - -Al-Y-A2

wherein each of Al and A2 is a monocyclic divalent aromatic radical and Y is
a bridging radical in which one or two atoms separate Al from A2. The free
valence bonds in formula (XXV) are usually in the meta or para positions of
Al and A2 in relation to Y.

" In formula (XXV), the Al and A2 values may be unsubstituted
phenylene or substituted derivatives thereof, illustrative substituents (one or
more) being alkyl, alkenyl, halo (especially chloro and/or bromo), nitro,
alkoxy and the like. Unsubstituted phenylene radicals are preferred. Both
Al and A2 are preferably p-phenylene, although both may be o-phenylene or
m-phenylene, or one o-phenylene or m-phenylene and the other p-
phenylene.



16 pol ymer. The pol ycarbonate naterlals conprise structural units of the
formula (Vill), [err] wherein Dis a

di val ent organic radical . SU|tabIe D values in formula (VIIl)

i ncl ude et hylene, propylene, trinethylene, tetranethylene, hexanethyl ene,
dodecamnet hyl ene, 1, 4-(2- butenylene), 1, 18- (2-ethyl decyl ene),

1, 3-cycl opentyl ene, 1, 3-cycl ohexyl ene, 1, 4-cycl ohexyl ene, m phenyl ene,
benzene-1, 4-di net hyl ene (which is a vinylog of the ethylene radical and has
simlar properties) and simlar radicals such as those which correspond to

t he di hydr ox co dISC| n I eneric cific
in U S. Paterit n f ein.
e 9 rgglc Y- SR8 TR Bhichor'of o sy eftse™ i
Al so incl udede,aseparath i niltnds msthqﬂem(mrhydrombenl exlicalhand may
be substitu
l'i nki ng radPQlttFm’ml]lq aa§atﬁH]t9&t2'ad g)%Ch%kiﬁém é&% He&ﬂla@&@l% “and
_car bonyl . bbicyslohephiimethylene, rethyleneal '§°H¥‘H’M@caﬁmﬁﬂtﬁ dGmrS

al t hough m éyélbﬁ déﬁ’érl OUSBZ e’ﬁeso be ecg

t

Preferably, edst , about 6 rrore fera ab ut 8 % of
t he tot al 3&%\& 51149%| ‘Eﬁﬂe‘:‘ d antﬁﬁm ﬁPﬁ‘E)I {)?l%}'l?éﬁﬂ 3551“3“’9Pval Q@ are
aromati c. Thﬁ:lad@drahbw&ef adie alrsaturateet ehdicalsaundt Peliédls MwhicK d68Wtdin

Nort] is adomether than conraa, ahd iRt fon MERDIE 23 GalbridiRililiadl

radi cal in woibomybnphthalidylideneexpetlioasulfofeand sulfome\] For] reasbons fofee

Aerr] ana Apaldbiity SHUCpartular by’ fof B plipolls B Qije MRVEMBSH 4elT° 0
Alerr] val uptefemedy eradm@bbgi formada pBXXN) deether Z2bis(dphenylens)propanees

t hereof, il %,ﬁ bgﬂ;}@ AR ﬁ%ﬂe hal o
(especi aI I yk‘%’(ﬁkﬁﬁ%l’ﬁ% %JHE V&&' nit rongc!il koxﬁigﬁ?ﬁ?ﬁgﬁis:ﬁ&pw’ﬂﬁ tituted
phenyl ene r &8 egiénar‘% r@HheEﬂFHeA[err] and Alerr] are preferably

p- phenyl ene, alt mllﬁdltﬁéﬂ rﬁBthdaleofJ pRiRRatien dyointeRfadispolyhterifitiot are
o-phenyl ene ol videB"SYUCE Bt ! Bed’zs%esp%i?;‘é' 154 3,275,601, 3,915,926,
3,303,331, 3,169,121, 3,027,814 and 4,188,314, all of which are incorporated
herein by reference. In general, the method is as described above for
preparing PEC, but in the absence of an ester precursor.

The weight average molecular weight of the PC should be at least
about 30,000 (as determined by gel permeation chromatography relative to
polystyrene). It is most often in the range of about 35,000 to about 40,000.
However, compositions in which the PC has a higher molecular weight often
have favorable ductility at the expense of decreased flow. The exact
molecular weight utilized will depend, in part, on the end-use requirements
of the desired application and the degree of molding difficulty encountered
in forming the part.

The polyarylate resins (hereinafter referred to as "PAR") are also useful
in the present invention. PAR are well known resins having recurring
carboxylic chain units of the formula (XII):

—QO—R—-O-D—
(Xm
wherein D is a divalent aromatic radical of a dihydric phenol employed in

the resin preparation and R is a divalent moiety selected from those of the
formulae (XIII) or (XIV), or mixtures thereof:



17. The bridging radical, Y, is one in which one or two atons,
preferably one, separate Alerr] fromAflerr]. It is nost often a hydrocarbon
radical and particularly a saturated radi cal such as nethyl ene,

cycl ohexyl net hyl ene, 2- [2.2.1]-bicyc|oheq yl met hyl ene, ethyl ene,

| sopropyl i dene, neopentylidene, cycl ohexyl*dene, cycl opent adecyl i dene,
cycl ododecyl i dene or adamantylidene, especially a gemal kyl ene

(al kyli dene) radical. Al so included, however, are unsaturated radicals and
radi cal s which contain atons other than carbon and hydrogen; for exanple,
2, 2-dichloroethyli dege, carbonryl, phthalidylidene, oxy, thio, sulfoxy and
sul fone. For reasonsjlof avallm Ility and particul ar SUItab ity for the
pur poses of this i+fw oref erred radi cgl of (XXV) is the
2, 2- bi s(4- phenylene)prooGEF radi cal, which i s—deriy¢ phenol A and
in which Y is isopropyl{deyg and A[erﬂT and Alerr] xe p- phenylene
PC and their hod of pr™efaration by interfacial po ynerlzathx

provi ded in U. ent Nos., 3,028, 365, 334 , 275,601, 15 926,
3,303,331, 3, 169, fﬁi ig W'B‘l&f%rmfﬁaffé’s ¥15eac F‘B 6‘F R Caﬂégmc tiona
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often have f A% boused) utthelmeyaeahqmef ardategesinscr eased flow. The exact

mol ecul ar wei ght g{id | ?&Qn’éﬂ'i’ © iR difurittidnal caﬂi% fie &wwﬁau@egbm&{m”ts
of .the desired a I|c lon and t gre of np ffic i Juntered
n'formng « RenGHR residucs of Fersphibali a8 ot afintien dfclereptibalif il s 1 o

as "PAR') ar ao@hﬂ@alﬂs aéidl MbrkhFrqféﬂbﬁntsuctholylaeylatéEA&tﬁam Mn&u@@%
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di hydric pheabbutifltoyahbuitr3Q mwle qercendr efpisophtlmlicaacidR iAs PARiicoataining
{ﬂﬁ'erete Y fe' ect&dahed Br WAkl 150 LRSIEPetEeri e terephttalic Acid Und 50 HbRS
percent isophthalic acid is common. In general, these and other suitable
polyarylates have a reduced viscosity of from about 0.4 to about 1.0 dl/g as
measured in p-chlorophenol at 49°C. PAR employed in the present invention
~ can be prepared by any of the well known prior art polyester forming
reactions, such as the reaction of the acid chlorides of the aromatic
dicarboxylic acids with the dihydric phenol, the reaction of the diaryl esters
of the aromatic dicarboxylic acids with the dihydric phenol, and the reaction
of the aromatic diacids with diester derivatives of dihydric phénol. These
processes are described in, for example, U.S. Pat. Nos. 3,317,464; 3,948,856;
3,780,148; 3,824,213; 3,133,898; and 4,477,647; all of which are incorporated
herein by reference thereto. : _
Also included within the blends of the present invention is the
presence of randomly branched PEC, randomly branched PC, and randomly
branched PAR. These randomly branched materials are sometimes useful for
altering the rheological characteristics of the blends containing the linear
polymers for fabrication techniques such as pressure forming or blow
molding and can be used as partial or full replacements for the linear
materials. The randomly branched polymers are prepared by co-reacting a
polyfunctional organic compound with the afore-described dihydric phenols,
carbonate and/or ester precursors. The polyfunctional organic compounds
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(XIV). PAR in general are prepared by reacting an aromatic
di functional carboxylic acid or ester form ng derivative thereof, and a
di hydri c phenol. The PAR may be pol yneriz froma carboxylic aC|d/hydroxy
functional nmononer in a head-tail arrangenent The aromatic di carboxylic
aci ds and di hydric phenol s descri bed above for preparation of
pol yest.er-carbonates may be used in the preparation of polyarylate resins.
In a preferred PAR the difunctional carboxylic acid residue portion
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These rando erials are so useful for altering the
r heol ogi cal char adt third tessentinl ingredient @€ the Rresent inviention; iscan rs

for fabricat ixﬂBuh?‘b'frH G&'ﬁfysi%rkéﬁltﬁheﬁ%uﬁﬂﬁsﬂidﬁ Rehieh 8! Irel.wgmd can
be used as part or, full cemenb t he !&t} PIﬁ a‘{f-ﬁ
random y bra 6 o ithorsht 'é?ré E‘He‘?'é ¢ %\“‘ig?‘? et |r8ﬂHI
or gani ¢ conpestifonents (i.es I!ﬂ@;rBCﬂPA(R)J bﬂ_@bsélﬂewuomppwmﬁshetween the PEI
and the other resin components are believed to be block, graft and mixture of
block and graft copolymers as well as random or scrambled copolymers
between the various resins components. It is possible that a variety of

copolymer architectures are made in the present compositions. The presence
of the copolymers is believed to be indicated by a new glass transition
temperature (Tg) which is in between the normal Tg's observed for PEI and
the Tg's of the other resin components. To observe the copolymer between
the PEI and the other resin component, analysis by Dynamic Mechanical
Analysis (DMA) can be readily performed to observe the transitions of the
resins. Illustrative data analyzing for glass transition temperatures is as

follows:
PEI 25 25 50
PEC 75 75 50
catalyst 0 003 | 003
Tg (°C) 177.7, 212 185.4 195

As seen by these data, a reaction product between the PEI and the PEC
is formed resulting in the formation of a new glass transition temperature in
between the original glass transition temperature for each of the individual
resin components. The Tg of the PEl is at about 212°C and the Tg of the PEC



carbonate and/or ester precursors. The pol yfunctional organic conpounds

;19 - useful in making the branched pol ycarbonates are set forth in U S
Pat ent Nos. 3,544,514, 3,635,895 and 4, 001, 184 which are incorporated
herein by reference.- The pol yfunctional cgnpounds are generally aromatic
and contain at |east three functional gréﬁbs whi ch are carboxyl, carboxylic
anhydri des, phenols, halofornmyls or m xtures thereof. Sone nonlimting
exanpl es of these pol yfunctional aromatic conpounds i ncl ude
1,1,1-tri (4- hydroxyphenyl)ethane;, 1,3,5,-trihydroxy-benzene, trinellitic

anhydride, 44 hfRbbit 178! % id furtidr bélidvell ihallsBired fmotmt f&fque%@a]' or .
pht hal i ¢ anhydri de yrone| litic acid, pyro anhydride, nellitic
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acid or theibetweérotine BBl atel theaPECePC, and/or PARiard includeti inl thenpresghent of
t he present lf\}ﬁé(rftﬁ;ﬂ on is an effective amount of a catalyst to result in a
conposition Cn_I's transparent The catal yst is thought to effect:
reacti ons betweerlJsefial catalystsfor the present inventiopdngluderthose catalystsrwhictpc,

PAR). These ' c t e 55["2&% r esg
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are made in the present conpositions.’The presence o e, copol, S 1s
bel i eved t o ALY u'?égaé‘éP‘anR%“H&F‘bﬁP&é%‘r}Fr(gﬂ%ﬁ"ﬂi ftrsf?ﬁﬁﬁdag?naé %i‘?bmch

i s in betweshowheimformaila PgXVIpbserved for PEI and the Tg's of the other

resin conponents. To observe the copol yngr between the PEI and the other
resin conmponent, analysis by Dyndg |:Mec ani cal Anal ysis (DMA) can be

readily perforned to observe the PorO—-QMathe resins. Illustrative
data anal yzing for glass transiti¥ enpdratures is as foll ows: PE
25 - 75 : 75
50 catal yst 0 . 0.03 ° 0.03 Tg (O
177.7, 212 18Jspful catalysts also includes thesen which vagg thermally degsaden

product -bet iffiing e FEdursé bft poceEding. PEI with PEC, PC, and/or PAR. Such -

catalysts include quaternary a=»mon: - salts and quaternary phosphonium
salts. In these salts the anionic coun  .on may be chosen from those well-
known in the art such as, .or e .. ple, hulide, hydroxide, phenolate,
thiophenolate, carboxylate, suifonate, ilfate, hydrogen sulfate, phosphate,
hydrogen phosphate, dihydrogen phosphate, phosphite, phosphinate,
phosphonate, tetrafluoroborate, tetraphenyliborate, and the like. A preferred
catalyst is the bis-phenolate salt hexaethylguanidinium bis(bisphenol-A).

The amount of the catalyst used can vary somewhat according to the
ratios of PEC and PEI used, the reaction conditions and the degree of reaction
desired between the PEC and PEL Generally, an effective amount is the level
of catalyst which results in a transparent composition which is splay-free.
Splay 'is a surface imperfection in molded parts that is thought to be
generated by off-gasses from the molten composition. The off-gasses are
thought to be the result of by-products of reactions between the components
of the composition and/or from degradation of the polymers. The effective
amount is between about 0.0005 weight percent and about 1 weight percent
based on the total weight of the composition. A preferred range is between
about 0.005 weight percent to about 0.1 weight percent, and an especially
preferred range is between about 0.01 weight percent and about 0.05 weight



|$ formed resulting in the formation of a new glass transition tenperature
in between the original glass transition tenperature for each of the

indi vidual resin conponents. .The Tg of the PEl is at about 212[err]C and
the Tg of the PEC 20 i s at
about 178C . is further believed that 23ne ampbunt of unreacted or _
non-copolyner'contalnlng resins may al so be present By unreacted or non-
copol ymer containing resins is nmeant the PEl and/or the PEC, PC, and PAR
used in preparing the conpositions. It should be clear that reaction
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: hydrogen atom, an alkyl radical having from 1 to about 20 carbon atoms, or

an aryl radical having from 6 to about 20 carbon atoms, with the proviso that
at least one of the R radicals must be an alkyl or aryl radical; jis 1 or 0 and k
is3if jis 0 and k is 2 if j is 1. Useful organic phosphites include, for example,
diphenylphosphite, tris-nonylphenylphosphite, bis(2,4-di-t-
butylphenyl)pentaerythritol diphosphite, and tris(2 4-di-tert-
butylphenyl)phosphite. The level of phosphite added to the composition is
that level which is effective to quench or inhibit the catalyst's activity.
Generally, between about 0.01 weight percent to about 3 weight percent
based upon the total weight of the composition is employed. A more
preferred amount is usually between about 0.1 weight percent and 1.0 weight
percent based upon the total weight of the composition. The exact amount
used is somewhat dependent on the caﬁlyst utilized and the efficiency of the
particular catalyst quencher to inhibit the catalyst When a.thermally
degradable catalyst is employed, the additional of a catalyst quencher is
optional. Determination of a particular preferred range can be readily
determined without undue experimentation. :

The very low levels of catalyst and optional quenching agent present
difficulties in accurately metering and dispersing the ingredients into the
compositions. One method to overcome many of these difficulties is to
disperse the additive into one of the resin components at a higher level to




generated by off-gasses fromthe nolten conposition. The off-gasses are
thought to be the result of by-products of reactions between the conponents
of the composition and/or from degradation of the polyners. The effective
anount i s between about 0.0005 wei ght percent and about | wei ght percent
based on the total weight of the conposit2dn. A preferred range is between
about 0. 005 wei ght percent to about 0.1 weight percent, and an especially
preferred range is between about 0.01 wei ght percent and about 0.05 wei ght
21 percent; all based on the total meight of the conposition.
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. percent to about 95 weight percent of the entire composition and conversely
the PEC and/or PAR can vary from about 95 weight percent to about 5
weight percent based on the weight of the entire composition. The physical

properties of the compositions will vary depending, at least in part, on the
ratio of the resin components utilized in the composition. To explain this
point further, compositions which are rich in PEI (i.e., have greater amount of
PEI than PEC) will have greater heat resistance (indicated by higher heat
distortion values) than compositions which are rich in PEC. Conversely,
compositions which are rich in PEI will have greater sensitivity to notches
and sharp radii (indicated by lower notched Izod impact values) than
compositions which are rich in PEC (i.e., have greater amount of PEC than
PEI) . Determination of an exact ratio of PEI to the other resin component is
therefore determined, in part, by the physical properties desired in the final
composition.

In compositions wherein PC is the second resin component, the range
over which transparent compositions can be satisfactorily obtained is much
narrower: up to about 50 percent by weight PC based on the total weight of



used-is somewhat dependent on the catalyst utilized and the efficiency of
the particul ar catal yst quencher to inhibit the catalyst Wen a thermally
degradabl e catal yst is enployed, the additional of a catalyst quencher is
optional. Deternmination of a particular preferred range can be readily

det ermi ned without undue experinentation. 23 The very.low | evel s of

catal yst and optional quenching agent present difficulties in accurately
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to overcone many of these difficulties is to disperse the additive into one
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The compositions can be prepared by feeding the resin components
along with the catalyst into the throat of an extruder followed by intimately
mixing and melting the composition to allow for chemical reactions to occur.
The catalyst quenching agent can be added to the composition in a variety of
manners such as adding the quenching agent in a separate compounding

-processing step, adding the quenching agent into another port in the
extruder, or adding the quenching agent during a step fabricating the
composition into an article. It is often preferred to add the quenching agent
into another port in the same compounding step in order to insure adequate
mixing and to minimize the heat treatments the composition is subjected to.
Methods may of course vary and include a combination of the
aforementioned methods (i.e., adding quenching agents or additives both to
the extruder and in the fabrication step). As previously mentioned, it is often

advantageous to add the catalyst and/or the catalyst quencher in the form of
concentrates.

U
D

The following examples are provided to illustrate some embodiments
of the present invention. They are not intended to limit the invention in any



PEI than PEC) will have greater heat resistance (indicated by higher heat
.distortion values) than conpositions which are rich in PEC. Conversely,
conpositions which are rich in PEl will have greater sensitivity to notches
and sharp radii (indicated by |ower noth&-d | zod i npact val ues) than
conpositions which are rich in PEC (i.e.; have greater anount of PEC than
PEI'). Determ nation of an exact ratio of PEl to the other resin conponent
is therefore determined, in part, by the physical properties desired in the
final conposition. In conpositions wherein PCis the second resin
conponent, § Adleperveritags alfe by aveight basedcomthe tétabneiglinobthe entire
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by wei ght and p , between about 5 percent and about 40 percent by
wei ght , whePasHcs| | are” based upon the total weight of the conposition.

I't should aPEp%beth palyetiiaimide fesin Idutived from Q&ﬁpﬁg@l_@de fdi@ﬂiiﬁélg_nd f

conpositions of the,.préseni,inventjon represe n addi ti,o 0 nt o

this invent fgpmercall ab"ee'b'éﬁeart %nnh'ﬁiglpﬁ@ i i %Wgeg@ 0p ﬁgg'b‘r g?é nt

i nvent i on i BlasticstaPE]-1aand ePEB2 betifferr i ywibdasityi meth HREL-hdhasing na sloweter

condi ti ons r_t. jon of an intinmate blend. Such conditions often
[REodiBr et LY.

i ncl ude solu or melt mixing in single or twin screwtype

extruders, REkBng bopolyetheriinide sesini deninedidom quraphenyleae dipmine andnhear
to the conmpodihlcicia 184 dclraagfggﬁ’hﬁ&éx‘ #éradéh rwmwmrﬁféﬁaetmm%ﬂe' r

more intensLyve mXxin Ity over single screw extfuders. It is often
advant ageou@Et aghes-y a vacuumto the nelt through at |east one vent port

in the extrpgeryt g d W@sﬂéﬁ'@iﬁ?&t&ﬁﬂéﬂvﬁﬂeﬁohﬂ Bispshetr@R20 drid ;H&ving a ] TEG
Catalyst | niMSiERG AVFiAE, TolecHlAr: Werthto b, ABRYL SHOND, 4 Aty ob MY o
mel ting the(etatpasitoi qrolystypéneovstandartdse risc aletermirtedorisy t gelocpenmeation
catalyst quepching aganh cif BRCHIT dbohe 608 SHMBREA baBr Wi LRl to Of
carbonate units. The ester units were derived from about a 1:1 ratio of
isophthalic acid to terephthalic acid. The PEC was obtained from GE Plastics.
PEC-2: a poly(ester carbonate) derived from bisphenol-A and having a
weight average molecular weight between about 27,000 and about 29,700
(relative to polystyrene standards as determined by gel permeation
chromatography). The PEC had about 60% combined ester units relative to
carbonate units. The ester units were derived from about a 1:1 ratio of
isophthalic acid to terephthalic acid. The PEC was obtained from GE Plastics.
PEC-3: a poly(ester carbonate) derived from bisphenol-A and having a
weight average molecular weight between about 27,000 and about 29,500
(relative to polystyrene standards as determined by gel permeation
éhromatography). The PEC had about 80% combined ester units relative to
carbonate units. The ester units were derived from about a 93:7 ratio of
isophthalic acid to terephthalic acid. The PEC was obtained from GE Plastics.
PC-1: a polycarbonate derived from bisphenol-A and having a weight
average molecular weight between about 35,500 and about 37,500 (relative to
polystyrene standards as determined by gel permeation chromatography)




manners such as addi ng the quenching agent in a separate conpoundi ng
proceéssi ng step, adding the quenching agent into another port in the
extruder, or adding the quenching agent during a step fabricating the
conposition into an article. It is oftendgﬁeferred to add the quenching
agent into another port in the sanme conp ding step in order to insure
adequate m xing and to mnimze the heat treatments the conposition is
subj ected to. Methods may of course vary and incl.ude a conbination of the

af orenenti oned nethods (i.e., addi ng quenchi ng agents ‘or additives bot h to
t he extruder, J“EEH B !. Y. ”Eﬁtd

of ten advant aeous 0 a 8%@‘%%’[ st an or t e cata yasst quenc er |n the
form of con The fol I owi ng exanpl es are provided to

itl ! :Jst r?ttehm errbedlpmw 1k trBSindr@uepisingV et bispherORA 2is6phfHalatal ended
0 Im

I N tl

aspect hEralatreolaeylae vithyn ixpaoderemelar bo.gf shauidl and me
g’(]tl rle conp(iﬁh‘insi@msaoélqsm a60d0weig htmhcftaf ﬂenol-ﬁetrachloroethane of about o

anpl es erd &b S, us e re: -1:
a pglpyet her |0r‘gh§iyr8%% (}iﬁ#\)‘ﬁfﬁ?ﬁg ﬁ?tf}aﬂhg&?mghﬂ@%@ \é\ﬁﬁ%\aﬁ ally
avai | abl e urARDEIhes gradedotdlk ULTEM as grade 1010 from GE PI astics. PEl-2
a pol yet herigpple re phenyl ene di ami ne and conmmercial ly

yeth AR LSO 1 o L

avai |l abl e un er t he rade 1000 from G Plastics. PElI-1
and PEI-2 diDPBr i ndipkenydphesphitea PEI-1 having a | ower viscosity that

and_comor ci Paaﬁﬁ““"i?#‘“a‘ifp e oy ) TEN 95 o7 adb. CRSE00L 1 rom
GE Pl astics. G‘F‘@é 1: € W)ﬂﬁ‘?&ﬂ%’}' k alll’f&h"é ﬁcﬁ?f) and
having a V\/Fl@éﬁeral/EIe%ﬁQc (IBhQYdillyaind&:j tgfhdaemxﬁnﬁg\m 4308 aaedszsbgglt o
36,000 (rel Gigie o Rge kSRR BIA Sanapnte' SHELRSY, Moot CibECR).
car bonat e urﬁldn:porihmwlder thetrademark IRBAFOSIas gradedi68ut a 1:1 ratio of
LTI 22 i SRR e s R TS0 i
havi ng a of about 320° to about 340°C to intimately mix the components and
extruded into strands. The phosphites, when utilized, were added into a
second port in the extruder located near the exit port of the extruder. The
strands were chopped into pellets and injection molded under standard
conditions into test samples for physical property testing. The composition of
each blend and the physical property data are set forth in the Tables below.
Molded test specimens of the compositions were subjected to measurement of
notched Izod impact strength according to ASTM D256 (employing a sample
size of 2.5 inch by 0.5 inch by 0.125 inch), Dynatup (energy to fracture, falling
dart test) strength according to ASTM D3763 (using 4 inch diameter by 0.125
inch disks), flexural modulus and flexural strength according to ASTM D790
(employing a sample size of 6 inch by 0.5 inch by 0.25 inch), and tensile yield
and tensile elongation at break ag:cordii\g to ASTM D638 using type I and/or
type V test specimens. Yellowness Index and percent transmission were
measured according to ASTM D1925. |
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yes splay

The data in Table 1 for a 3:1 ratio of PEC to PEI illustrate that at this
ratio, splay-frée compositions can be obtained which are transparent. For the
3:1 ratio of PEC to PEI effective levels of catalyst are less than 0.05 weight

percent.



each blend and the physical property data are set forth in the Tables

bel ow. Mol ded test specinens of the conpositions were subjected to

meastur enent of notched |zod inpact strength according to ASTM D256

(empl oying a sanple size of 2.5 inch by 0.5 inch by 0.125 inch), Dynatup
(energy to fracture, falling dart test) s&ength according to ASTM D3763
(using 4 inch dianeter by 0.125 inch disks), flexural nodulus and fl exural
strength according to ASTM D790 (enploying a sanple size of 6 inch by 0.5
inch by 0.25 inch), and tensile yield and tensile elongation at break
according to ASTM D638 using type | anf% Bl 4. YPE V test specinens.
Yel | owness | ndex and percent transm ssion ®f&re neasured according to ASTM

D1925. 26

PRIeT sam"le’z‘;ganpl 17~ 18 i 9,110, du, |°
75 75 | PEK§ _ 75 .75|360 115 35 50 75 g0 D. 01
081 osaPEedl . g L g aBo oo 1795 60O 24aber i o0 1,

165 174 | SPP_Not ched | zod, f{0lb/i 0.0 0832 1003 8|00 40 2
- reversed \Iotched lZOdefﬂerﬁgf' n 3818 395 39.9 $6.8 Dypatup, |ft-1b

W

36.9 43. 1 TS te otlcugfﬂ, 192 4016 +01 6
11 11 II'MI@IZQS‘&Eonqatlon Yo 1.5¢5 | 1.6 68 112 520.69 [ 0.6Tentil e
modul us, KoPemT@26epd'® 27108 S30ss SPRed| cfuys! $1189nd!feipst

O O O] U

370 376 Notclmblzoki,ft-l:h/amt 0.8 2.1 39 oo 0.84 21096 21098 1 bo _
Tr anspar ent q ; ay| ao The
data in Tab 5ev1er?%dr Igog:hfdr ;ﬁoldq 319 PECE}'?*C')6 PH mlﬁ?l u.a??Zte t%g 13% hi s

rati o, splayftbdénconpositions dan be lobt ainkd whi¢h areltrans Cor
the 3:1 rat watgg’qtjlg PEI effdgsve | gyugl s| 9d.gcafaBypst |axs | epsg.ghan 0. 05
Wel ght per CET ile strength, Kpsi | '5.2 1107 | 113|128 | 145 |93
Tensile elongation, % 60 44 19 46 14 33
Tensile modulué, Kpsi 430 34 373 422 465 333
Flexural strength, Kpsi | 22.0 15.9 16.5 18.2 | 204 134

Flexural modulus, Kpsi | 480 377 391 422 467 325

Specific gravity 1.27 1.21 1.22 1.24 1.26 1.20
Transparent yes yes yes yves . | yes yes
Yellowness index 73 87.7 97.1 1115 |126.1 | 24.8

The compositions and data in Table 2 illustrate that a wide range of
transparent PEI/PEC blends can be made when an effective amount of a
catalyst is added to the compositions. Surprisingly over the wide range of
illustrated compositions very good physical properties were generally
obtained with the desired transparency. It was expected that the properties
would have decreased to a value too low to be useful. However many of the
properties exceed the value for one or the other homo-resins.



27 | Tabl e 2. sanple. 6

7 8 9 10 11 PEI-1 100 15 25
50 75 0 PEC 1 : 0 85 75 50 25
100 SPP 0 0.03 0.03 0. 03 0. 03 0

Properties: M @295[err]C - 281.56 1.6 1.12 0.69 0.6
HDT @ 264 psi 198 158 164 172 182 161 Not ched | zod,
ft-1b/in 0.8 2.1 2.7 0.84 0. 96 9.8 reversed Notched | zod,
20.0 34.6 40. 2 31.7 23.5 39 ft-1b/in Dynatup, ft-1b 6.3

19.6 30.8 43. 2 2.5 38.4 Tens&agké%rength Kpsi 5.2 10.7° 11.3
12.8 14.5 '9.3 Tensil e el ongation, 19 46 ' 14

33 Tensil e nodul us, Kpsi 430 344 373 422 465 333 Fl exural
strengt h, KpsSi 22.0 15. 9 S .2 .4 3. ATEl exur noayl us,
Kpsi 480 |azz 39y satmple:| 13,2, | 1355, égwé_gg’lé ol n VA P
1.21 1.2bPEIL. 24 1.26 1.2@® Transaren} 25 0 yek25 yés

yes igﬁz yes Yel l ownesq 4 ndexX 3 ofl. [ /.1 ITT}5
126 1 24 . > The harrhn0| 1 1 Shs rlaj:‘_ L I Y - \'Qn 2 ot r t a
wi de range BEI-Br anspar ent PEI/F’E{J bl glis ca10be n’qfd& wh

érOan eflectiye

anmount of h I yst 1's added t t I ONS. pri gl'yover |t he
wi de range Eﬁﬁ al'Jm*mf —08—C-OFE -t: erﬁggy ood— _1.,1?.&: w ' wer e
generally pPEQI+2d with the de<|0ed tiGnspal 200§. | Bt wag Oaxpected that the
properties d have decrease 0 a.jvalue fgo loysto b sefu ver
many of th,&"pm*'m exceed—t q Fo—y-al-e—oF gnc o4 Q‘“C i*iﬂ.cr hﬂzg.}bgﬁi ns.

SPP 0 02 0.02 0.02 0.02 0.02 0.02

' Properties: '
MI @ 295°C 1.36 1.13 0.89 1.06 1.11 -
HDT @ 264 psi 153 166 167 164 166 147

Notched Izod, ft-Ib/in | 4.5 23 2.7 5.6 25 1.6
reversed Notched Izod, 363 [399 |372 [393 |[394 |399
ft-1b/in )
Dynatup, ft-1b 281 41 398 1412 (442 |504
Tensile strength, Kpsi 9.6 106 [109 (103 109 |10.1
Tensile elongation, % 47 39 39 53 80 - [105
Tensile modulus, Kpsi 297 295 307 308 330 329
Flexural strength, Kpsi (146 (160 1154 1149 (162 {154
Flexural modulus, Kpsi | 348 378 364 357 383 376
Specific gravity 121 |122 (122 122 1122 {122
Transparent yes yes yes no yes no

The data in Table 3 compare three varieties of PEI with 2 different
molecular weights of PEC and also present a blend made with a
" homopolycarbonate (PC-1). PEI-1 and PEI-2 are the same chemically and
differ in viscosity and molecular weight with PEI-1 being the lower viscosity
and molecular weight resin. PEI 3 is a PEI derived from paraphenylene
diamine. PEC-1 and PEC-2 are the same chemically and differ in molecular
weight with PEC-1 being the higher weight resin. As seen by these data, the
blends containing either the PEI derived from paraphenylene diamine (PEI-3)
or the homopolycarbonate (PC-1) were not transparent in the formulation
containing a 3:1 ratio of PEC or PC to PEL




28 - Tabl e 3. ' sanple: 12

13 14 15 16 17 PElI -1 0 25 25
0 0 25 PEI -2 0 0 0 0 25
0 PEI -3: 0 0 0 25 0 0 PEC -1
99.98 74.98 O 74.98 74.98 O PEC29?2 0 0
74.98 O 0 0 PC1 0 0 .0 0 0
74.98 SPP . ' 0.02 0.02 0.02 0.02 0.02 0. 02
Properties: M @ 295C 1.36 1.13 0.89 -1.06 1.11 - HDT
'@ 264 psi , 153 166 = 167 T%ﬁé4 166 147 Not ched | zod, _
ft-1b/in 4.5 2.3 2.7 5.6 1.6 reversed Notched 1zod,
36.3 39.9 37.2 39.3 39.4 39.9 ft-I1b/in Dynatup, ft-Ib 28.1
ifé 5 ?g § 4} g 4f 2sam;§@ 11§EE’ISI '19 st remnglt hAL’fPSI ' 2% 6 92310.

. . O 1U. J O t—tTemrsrre—eronoat | OTT, 70 = I T 53
80 105 [BBEL] e podul ys, Kpsi 25297 25 20425 30b25 3025 das 329

Fl exural stippgip. Kpsi 14.6 0{74198 4 D 6, 15. ekur al
nodul us, KpS[-—328—378 364 74% 7 74%" "74'684 qulgéc‘ .%49\? {h ¥

SOH reJe ro) 3

1.21 1.24SPR 22 1. 22 1 2p0.02) gﬂ-ﬂﬂran_sﬁ,@}en 002 002 |82 |yes
yes no | U-62%S. no The datdogp Tdyye 3 ¢ mpar ¢ threq yariefies
of PEl with ﬁ o eremt—Totecot-ar—wet ﬁilts of tp'r"“EC = g at o\lopl coq..q &—b{ end

made with a Mfhpolycarbonate (PB-1). {051 -1 |dhl PHO2 ar ¢l he ddhe

chem cal ly apptpthfer in viscos|py and gl eqyj ar w,oght Mgt h PEpl be] ng
t he | ower wﬁ%ﬁbi Ty ot ETu g wer it ey PE—S T PE e

rsja Tl gCT 1 fl’0m
par aphenyl eja

ianine. PEC 1 anHOPEC 20are tlIf: sankOchenl Ol | v b3 differ
i n nol ecul ar vvel ght vmtp}o Eftick; pei ng ghe hi dher we| ght rq=si n. As seen| by
t hese data,[T plengs—cottar m1g_er tfrer g PE—dervedrromygarephenyl ene
di ami ne (PH \@395 e _haomopol v*iﬁgon'tlew(P - 146 et 2280t | 1ikhsd23nt | n the

formul ation HDT @ggyskia 3: 1 rafigeof [HEE o R to[ g [161 |162
Notched Izod, ft-Ib/in 24 2.2 2.0 2.1 24 1.0

reversed Notched Izod, |39.6 .{39.7 [|396 |[332 [4.02 |37.7
ft1b/in | e
Dynatup, ft-1b 513 1271 [358 223 [422 (289
Tensile strength, Kpsi 11.1 11.0 11.1 11.0 11.0 11.0
Tensile elongation, % 31 41 64 | 57 66 45

Tensile modulus, Kpsi 328 282 291 296 304 321
Flexural strength, Kpsi 16.4 16.2 16.1 16.2 16.3 16.5
Flexural modulus, Kpsi | 372 370 368 372 372 376

Specific gravity 1.22 1.22 1.22 1.22 1.22 1.22
Yellowness _Index 924 65.4 69.4 74.8 65.5 63.3
% Transmission 57 67 65 63 68 70

The blends in Table 4 illustrate the marked reduction in the yéllowness
index unexpectedly obtained with the addition of a phosphite to the
compositions comprising PEI, PEC, and a catalyst. As seen from these data
with the addition of an effective amount of a phosphite, the Yellowness Index
is improved by at least 19% (calculated from sample 18 versus sample 21 as
(92.4-74.8)/924 x 100). From these data, diphenylphosphite .(DPP)
demonstrated the best overall balance of properties.



29 Tabl e 4. sanple: 18

19 20 21 22 23 PEI-1 25 25 25

25 25 25 PEC-1 74.98 74.98 74.98 74.98 74.98
74.98 SPP 0.02 0.02,. 0.02 0.02 0.02 0.02 U 626
0 0.1 0 0 0 0 1-18s 0 0

0.1 0 0 0 TNPP 0 0 0 0.1

0 . 0 DPP ' 0 0 0 0 0.1 0.3
Properties: M @ 295C 1.32 1.16 146 2.25 1.19 2.3
HDT @ 264 psi . 166 161  TiBle5. 158 161 162 Notched Izod.

ft-1b/in 2. b 2. Z 2. U -1 2. 4 1.0 Feyersed Notched | zod,
39. 6 39.l—_39 & 33 Sample: HBE 312 ¢y L?fguﬁq fhatup, ft-Ib
h

51.3 27.{1PEI-35. 8 22.3 42125 23829 Ter9 e sf2%®ngth, Kpsi 11.1
11.0 11. 1.0 I1.0 11 ngl I DR, % {31 41 64
.57 66 - ' 4 124%?2 Q}hg‘,éé"S 8 291 296 304
321 Fl exurp§PBtrengt h, Kpsi .02

0651 |008.2| 16.3 16.5

(131x%
Flexural np , Rpsr 3772 540 8 72 376 Specific
gravity gﬁe’ff’l’) 122 L] 6 1 g 1 g” L?Li_ég\!,l | owness |ndex

92. 4 65. PTrarspafent /4. 8 65| ro  63.1d % Trmmsmi Egesdn 57 67
65 63

. te th ked
reductton in tﬁgﬂ}sﬂ’l‘%‘bﬁfm e'é'é“sfr% = P‘Lﬁ@ﬁ% c?%%%?‘lsgﬁtﬂsé* Iﬁ]% S&?%ﬁ’%{‘ﬁﬁga r ieon
of a phosphot PECototsnBPEE 0 Als seen byrthessodatai atiandy1 Patio,Ah€ palychrbonatechlentl As

;s ‘ , e . ; .
Shosphi Lo, - ot iftisbatdthad indRfcladty B PRE Blenfs thBeBERYY IHoresing, |
from sanpl ethes catalysts levalpby 250% s(saople- 26). glidonot resul§oin signifivantlyese
data, di phefyro{i3nd thd Ganspdrencyr6fR B! fatio%t M6 PEEL Overall bal ance of

properti es.

Table 6.

Sample: |28 |29 |30 31 |32 33 . {34
PEI-1 50 |50 |50 |50 |50 50 |50
PEC-1 0 0 0 0 0 0 50
PEC-2 50 |50 |50 50 |50 50 |0
SPP 0.02 (004 |0 0o |o 0 0
SPP - 0125 wt %]0 0 0.005 {002 |0 0 0
concentrate in PEI-1
SPP - 0250 wt %|0 |0 h) 0 0 004 |0
concentrate in PEI-1
SPP - 05 wt %|0 0 0 0 001 |0 0
concentrate in PEI-1.
SPP - 25 wt %|0 0 -|0 0 0 10 0.025
concentrate in PEI-1

Properties:

Notched Izod, ft-Ib/in | 0.32 |0.26 |0.8 024 |10 025 |14
Tensile strength, Kpsi {97 |54 [109 |60 |106 |365 |-
Tensile elongation, % {31 |13 |39 |17 |41 |10 |-
Melt index at 295°C 156 |1.96 |- 194 |- 254 |1.21
Transparent yes |ves |no yes hazy |vyes |yes




30 | ~ Table 5. Sanpl e: 24 25

.26 27 PEl-1 25 25 25 25 PC-1

74.98 74.97 74.95 0 SPP 0.02 0.03 0.05 0.02
PEC- 1 0 0 031 74.98 Transpar ent

no no . ho yes The blends illustrated in Table 5 conprise

a 3:1 ratio of polycarbonate or PECto a PEI. As seen by these data at a
3:1 ratio, the polycarbonate blend is not transparent and unexpectedly, the
PEC bl end is transparent |ncreasing the catalyst |evel by 250% (sanple 26)
di d not result iEheiillustrativerexamples indablg)6demensiralp thateoncentrates: arer at i o

g ; mllee? Onghseful in the %reparaﬁonﬁf trans;arent cogtgpa's'iﬁbﬁs. 61t should be noted that

50 50 samgl% 32 wagslightiychazy whgg?j'l is thoyghkto %g iﬁskc-aiive of insufficient 0
go O reacion betweén the reSinftdmponents and the catalyst.5Qt is bélleved at 0

0 gosppprqcse’gs.i&g§ SPgs ¢an be developed to incr%a:sggtge cgeg%ge of 8eacﬁon gnd 0
concent r at eprodueEl trdnsprent ilefdOeven With this low level of catalyst@n conceftrate 0
0.04 0 con r [ - - v: . ' 0
001 o oD 3uEh c?g'ﬁﬁ%t §°§E&)¢E‘Flf‘fgéaffe%mgz% ‘Q‘\?\}t ”e%Pe'Qt“’e and) °fH 0

0 0 the residence time pgioo t& thenadditionaf dhe catrlyst quencher.

Properties: Notched Izod, ft-Ib/in 0. 32 0. 26 0.8 0.24 1.0

0.25 1.4 Tensile strength, Kpsi 9,7 .54 10.9 6.0 10. 6 3. 65 -
Tensil e ‘el ongation, % 3.1 1.3 3Teble7. 7 " 41 1.0 - Melt index
at 295[err]C 1.56 1.96 - 1.94 : 2.54 1.21 Transparent
ves  yes [0 VOR e V1% w

PEI-1 50 50 50

PAR 50 50 50

SPP 0 0.02 |0.04

‘Properties: '

Notched Izod, ft-Ib/in | 0.17 {024 |0.25
Tensile strength, Kpsi | 8.0 5.9 4.1
Tensile elongation, % 6.6 1.8 1.1
Meltindexat295°C |~  |090 |1.44
Transparent . no yes | yes

The illustrative examples in Table 7 demonstrate that transparent
blends may also be made using polyarylate resins while retaining acceptable
physical properties. '



31 The illustrative exanples in Table 6 denonstrate that
concentrates are useful in the preparation of transparent conpositions. It
shoul d be noted that sanple 32 was slightly hazy which is_ thought to be

i ndi cative of insufficient reaction betwegp the resin conponents and the
catalyst It is believed that processing changes can be devel oped to

I ncrease the degree of reaction and produce transparent bl ends even with
this |ow |l evel of catalyst in concentrate form Such changes woul d include
increasing the nelt tenperature and/or _the residence tine prior to the

addi ti on of the catal yst .quencher. Table 8. - Table .
7. Sampl e: 35 36 37 PElI-1 50 50
50 PAR —50 SOTSPP 0

0.02 0.04 pronSamnle %rcr&? 1zb#0 ftlib/in 0.17 0.24
0.25 Tensil ppggsiength, Kpsi 8.0 © H 45p Tepsp!l e jel ongation, % 6.6
1.8 1.1 Mt Tdex—at—295C—— J. 97 T +gr Transpar ent

no yes PEC-3 The illustratidb e :ﬁQpI e£9n Tabl e 7 denonstrate

that transppgppt blends may al so be jpgde Jg.0m pologary! ate resins while
ret ai ni ng afgteptabtephyst c,”olg §sl upel TES. '

32 operties: | Taphl 4 8 .San‘pl e:
38 39 | Ndtched Izod, ft-b/in 041 |0.28 {0.19

reverse Notched Izod, ft-Ib/in | NB |10.2 {9.9

Tensile strength, Kpsi 127 {94 6.5

Tensile elongation, % 39 7.9 5.1

Transparent no yes | yes

NB means "no break" and indicated > 16 ft-lb/in

The illustrative examples in Table 8 demonstrate that transparent '
blends with acceptable physical properties may also be obtained using PEC
resin with a high ester content.

Example 41.
A blend was prepared from 50 parts PEC-2, 50 parts PEI-1, and 0.27

parts of bis-phenolate salt hexaethylguanidinium bis(bisphenol-A). Molded
test parts were transparent. The control blend without a catalyst was opaque.
This blend demonstrated that a thermally degradable catalyst may also be
used to produce transparent blends.



PEI - 1 50 50 50 PEC-3 ' 50

50 ° 50 SPP 0 0. 02 0. 04

Propertl es: wn n 0.41 0.28 0.19 reverse Notched
| zod, -1 b/ : TenS| | e strength, Kpsi 12.7 9.4 6.5

IgnSI | ;egl onyes mﬁmm””'l””'mB rreans noSg?e;Lanzggrs%l cated > 16 ft-Ib/in

The illustrative exarrpl e§ ih Table 8 denonstrate that transparent bl ends
wi th acceptabl e physical properties may al so be obtai ned using PEC resin
with a high ester content -ExarrpeﬁﬁAgl%[§7 A bl end was prepared
from50 parts PEC-2, 50 parts PEI-1, a y! parts of bis-phenol ate salt
hexaet hyl guani di ni um bi s(bi sphenol -A). Ml ded test parts were transparent.

The contr ol a catal yst was opaque. This bl end denobnstrated
il gt ) oo

that a ther able catalyst may also be used to produce
transparent bl ends CLAI M5 What
is claimed: 11. ﬁ§é 8al Bhﬁﬂ'lﬁ ri sing: (a) a

pol yet heri ni de reS| cﬂnﬁ?{)[)ﬂ 5 eastggne resin selected from the

group consisting @+ pélﬂﬁéléﬁtbéﬂml eresifins, pol y(est er-carbonate) resins,
and polyarylate rgs nyt f¥t one #dsin ﬁle&édeﬁtdn\(etlﬂ!’mg&'% fcohs yeft to

prowdetrans rec tothe co sitio The resin c ositiomn of
Claimi, whePRlVFar rf@&%a&%rfﬁm@snﬂf pplvarylate resing ande
formula (1): (0 an effectnve amount of a catalyst to provide transparency to the
composition.
2. The resin composition of Claim 1, wherein the polyetherimide resin

comprises repeat units of the formula (I):

- ?
-—-N/C T: C\I—R—
m \Ej@ @[E/

wherein T is -O- or a group of the formula -O-Z-O- wherein the divalent
bonds of the -O- or the -O-Z-O- group are in the 3,3; 3,4 4,3 or the 4,4'
positions; Z is a divalent radical selected from the group consisting of
formulae (II):

T RTRD A



[err] V\/nerein;fi_?_h;g_ci,a.gmupof the formula -0 Z-O wherein the
di val ent bonds e -O or the -0-Z-O group are in the 3,3 4,3 ;

8(r)n:[5ih§t |4n3 01P0f5|o mm‘%‘“ﬂ“‘“m‘ aI ent ra(;;cal selected fromt he group

C(CHy), and

B8r Br

wherein X is a member selected from the group consisting of divalent radicals

of the formulae (III):
1 T )
—Cpiy— . —C— . —§— . —O0—  and —s—
0
(I

wherein y is an integer from 1-to about 5, and q is 0 or 1; R is a divalent
organic radical selected from the group consisting of: (a) aromatic
hydrocarbon radicals having from 6 to about 20 carbon atoms and
halogenated derivatives thereof, (b) alkylene radicals having from 2 to about
20 carbon atoms, (c) cycloalkylene radicals having from 3 to about 20 carbon
atoms, and (d) divalent radicals of the formula (IV):

m OO~

where Q is a member selected from the group consisting of formulae (V):



[erhr] s a nmenber selected fromthe group consisting of
di val ent ra% cals of the formnul ae (I l): [err] wherein y is an integer

froml to ﬂﬂ 'ﬂﬂ "!u 0 or 1; Rls a di val ent organic radi cal
selected fr ulll sting of. ésar omati ¢ hydrocarbon radicals
having from6 to about 20 ¢arbon atoms and”hal ogenated derivatives thereof,
(b) al kylene radicals having from2 to about 20 car bon atons, (c)

cycl oal kyl ene radicals having from 3 to about 20 carbon atoms, and (d)

di valent radicals of the formula (I1V): (1V) where Qis a nenber

sel ected from {he group con5|sn ng of fornulae (V): 35. - (V)
where y. i s an integer mkl’t_l to_ébgut 5 . The ,resin ¢ osition of
Claim 2, wherein the’p Iyetherlmde resgn conpri ses r%‘ﬂeatlng aln units

of theforM\B(Vl) [err]

where y is an integer from about 1 to about 5.
3. The resin composition of Claim 2, wherein the polyetherimide resin
comprises repeating chain units of the formula (VI):

Q ;
C o4
7/ hY
1 G el et
C C
4 N
o) O
vp - °f

wherein f is an integer of from about 10 to about 500; R2 is para-phenylene,
meta-phenylene, or mixtures of para-phenylene and meta-phenylene and R1
is the divalent m01ety of formula (VII):

_ -oto-

4, The resin composition of Claim 1, wherein the poly(ester-carbonate)
resin comprises repeating polycarbonate chain units of the formula (VIII):

- Fooo-d]

wherein D is a divalent aromatic radical of a dihydric phenol employed in
the resin preparation; and recurring carboxylic chain units of the formula
(IX):

() —O—R—-O—-D—

wherein D is a divalent aromatic radical of a dihydric phenol employed in

the resin preparation and R is a divalent moiety selected from those of the
formulae (X) or (XI), or mixtures thereof:



(VI) . wherei f fromabout 10 to about 500; R2 is

para-p henylene a- phenyl ene, m xt ures of para-phenyl ene and

met a- phenyle ﬂlmn uwu&nnni"ﬂlthe dival ent nmoiety of formula (VII):

(mM1) 4. on of Caim1, wherein the

pol y(ester- carbonate) Tesin conpri ses repea?lng pol ycarbonate chain units
of. the formula (VII11): wherein D is a divalent aromatic radical of a

di hydric phenol enployed in the resin preparation; and recurring carboxylic
chain units of the fornmula (1X); wherein Dis a divalent aromatic radical

of a dihydri &.phenDhe Qéﬁh%@dpbdihbﬁ&:fr@ﬁhﬁ I),rﬁhéf-éihl&@ ﬁaﬁaﬁla& fesiiy ralsent
noi ety selectedfromtq’se .of . the thef XL XI') m xt ures
carboxylic chain um?%o e formula,

t her eof : corrp05| tion of Claiml,

wherein the pol yar te resin has_Le@ myg—-paboxylic chain units of the
&n% X
formula (XI1):

wherein D is a divalent aromatic radical of a dihydric phenol employed in
the resin preparation and R is a divalent moiety selected from those of the
formulae (XHI) or (XIV), or mixtures thereof:

o O
& & o — o
n_@_ I
—C C—
or
(XD (XIV).
6. The resin composition of Claim 1, wherein the catalyst is a metal

organophosphinate, an alkaline earth metal oxide, an organic titanate, or a
mixture of any of the foregoing. '
7. The resin composition of Claim 6, wherein the catalyst is sodium
phenylphosphinate. .
8. The resin composition of Claim 6, wherein the catalyst is in the form of |
a concentrate.
9. The resin composition of Claim 1, further comprising an -effective
amount of a catalyst quenching agent.
10.  The resin composition of Claim 9, wherein the catalyst quenching
agent is at least one organic phosphite.
'11.  The resin composition of Claim 9, wherein the catalyst quenching
agent is in the form of a concentrate.
12, The resin composition of Claim 1, wherein the ratio of component (a)
to component (b) is from 2:98 and 98:2.
13. A resin composition consisting essentxally of:
(@)  apolyetherimide;
(b) at least one resin selected from the group consisting of
polycarbonate resins, poly(ester-carbonate) resins, and polyarylate resins;
()  an effective amount of a catalyst to provide transparency to the
composition.
14.  The resin composition of Claim 13, further consisting essentially of a
catalyst quenching agent.
15.  The resin composition of Claim 13, wherein the ratio of component (a)
to component (b) is from 2:98 and 98:2.



(XIT) o -OR-OD wherein Dis a divalent aromatic radical of a

di hydric phenol—enployed—mnthe resin preparation and Ris a dival ent

'[nﬁieretegf -sel eCtﬁM‘UM‘“‘ﬂﬂﬂ‘m 'It'lhle)for mulae (XII1) or (XIV), or .m xt u-res

(XIV). 6. mcoNposi tion of C&'m 1, wherein the catalyst is a
met al organophosphinate, an alkaline earth netal oxide, an organic
titanate, or a mxture of any of the foregoing. 7. The resin conposition
of Claim®6, wherein the catalyst is sodi um phenyl phosphi nate. 8. The
resin conpospstion. of ... al '.FX@EE.%‘ [ Sigsl M of a
concentr at g.fé'g. RnJ{ng?%frsqlgn.corrposi'gla.%%ﬁgﬁ@éa?%{lpkéhpﬂﬂtf@#@&hpri sing an
ef fecti ve albuntAafesin campositiongomprising ablgast on®reactishgroduchofonposi ti on
of Claim9, wherghn tha grlthbiilidddfdchi ng agent-is at |east one organic
phosphite. 11. he r s?l n corrposig; |ﬂon of wherein the catal yst

aim9
quenching agent (B i att lrast ;png oresin c3sk r flom the gropp. cansisting of
conposi ti Onngycﬂtﬁiditérefgﬁb?w estep-carbonatd)resiasPant pblyagylatoraspigonent  (b)

is f 2:9 d.98: 2. . 13. ) 't t tially of:
(2) 8 pol Pt ho e gain composiionof GIRR 17, Wity foe ptskbnt Brodies e

group consi atadedyoéatalyizingtheoreatdon of a mixtye oopeptisingcar bonat e) resins, and
pol yaryl ate resips; . . i ve anount of a catalyst to
provi de transpar Qﬂcy ?c?oll%éetﬁ%%ﬁﬂggirgl%ﬁghm. The resin conposition of
Cl ai m 13, furt hefb)conat sleasty omes eesinaiselected fremt 4he sgrappe nodisistingyeoft 15.
The resin c it . j AR\ i at. (a) to
Lorpnsan. BABRSHEt i) Bl ey ) e gl
with a catalys
19.  The resin composition of Claim 18, wherein the composition further
comprises a catalyst quenching agent.
20.  The resin composition of Claim 19, wherein at least one of the catalyst
and the catalyst quenching agent is in the form of a concentrate.




16. An article of manufacture made fromthe conposition of Claim1l. 17.
.A resin conposition conprising at.least one reaction product of (a)
a polyetherimde and (b) at least one resin selected fromthe group
consi sting of polycarbonate resins, poly(ester-carbonate) resins, and

pol yaryl ate resins. 18. The resin conposition of daim17, wherein the
reaction product, i s nade by catal yzing thé8reaction of a m xture

conpri si ng: (a) a polyetherimde resin and (b) at | east one
resin sel ected from TRANSBARBNT CBLENDS i 0B POLYEIHERIMIDERESINS NS,

pol y(ester-carbonate) resins, and pol yarylate resins with'a catal yst 19.-
The resin conposition of Claimil vmcg ?‘tﬁ] Phe conposi tion further
conprises a catal yst quenching ac gt therhs conposition of d ai m
19, wherein at |east one of the catalyst and the cat al yst quenchi ng agent

I's in the form of 1, GEOGER ﬂl?sparent blends of a polyetherimide, at least one resin

' - selected from the group consisting of polycarbonate resins, poly(ester-
carbonate) resins, and polyarylate resins, and an effective amount of a
catalyst to provnde transparency to the blends. In addition to bemg
transparent, the blends have good ductility as well as high flexural and
tensile properties. The yellowness index of the compositions can be
improved with the addition of a phosphite. '



