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WERYNERSS BACKGROUND OF | NVENTI ON Thi s di scl oSPCEUS2006/047599
relates to food service articles. In particular, the

di sclosure relates to food service articles

conprising a high glass transition tenperature

t hernopl astic. Food service is an expandi ng and ever
changing industry. As lifestyles becone increasingly
hectic, food preparation, both in the hone kitchen and
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important in some cooking methods. Having a surface for contact with food (a food

surface) that resisis having food stick to it is also valuable.

There is an ongoing need for a variety of food service articles that address some or all

of these criteria.
BRIEF DESCRIPTION OF THE [NVENTION

The present invention is directed to a food service article comprising a high
temperature thermoplastic composition comprising either: a) an immiscible blend of
polymers comprising one or more polyetherimides, having more than one glass
transition temperature wherein the polyetherimide has a glass transition temperature
greater than 217° Celsius; b) a miscible blend of polymers, comprising one or more
polyetherimides, having a single glass transition temperature greater than 180°
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pol yet heri mi des, having a single glass transition
tenperature greater than 180 1 WD 2007/078788

woeIN 032806/ 047599 Cel sius; or, c) a single PCT/US2006/047599
pol yet heri mi de having a glass transition tenperature
of greater than 247 Celsius. The present invention is
al so directed to shaped articles conprising a

pol yet heri mi de having a hydrogen atom nunber to
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For purposes of the present invention a tray for carrying or holding food is considered

to be a container.
“High Tg” refers io polymers having a glass transition temperatures of 180° or above.

The definition of benzylic proton is well known in the art, and in terms of the present
invention it encompasses at least one aliphatic carbon atom chemically bonded
directly to at least one aromatic ring, such as a phenyl or benzene ring, wherein said

aliphatic carbon atom additionally has at least one proton directly bonded to it.

In the present context substantially or essentially free of benzylic protons means that
the polymer, such. as for example the polyimide sulfone product, has less than about 5
mole % of structural units, in some embodiments less than about 3 mole % structural

units, and in other embodiments less than about 1 mole % structural units derived



units, and in other enbodi nents |ess than about | nole
% structural units derived 2 WO 2007/078788
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susceptors to promote browning or more even cooking. Susceptors are well known in
the art and are described in a variety of patents including U.S. Patent No. 4,962,000,

which is incorporated by reference herein.

The dish or container may comprise a lid or cover. The lid or cover may be attached
or separate. In one embodiment, the lid or cover comprises a high temperature
thermoplastic cormnposition comprising either: a) an immiscible blend of polymers
having more than one glass transition temperature and one of the polymers has a glass
transition temperature greater than 180 degrees Celsius; b) a miscible blend of
polymers having a single glass transition temperature greater than 217 degrees
Celsius; or, c) a single virgin polymer having a glass transition temperature of greater

than 247 degrees Celsius. The lid or cover may have opening to allow the release of



pol yners having a single glass transition tenperature
greater than 217 degrees Celsius; or, c) a single
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t he adhesion of food to a surface of the high
TheydRRY éhbbdments the at least a portion of the food surface of the food service

article is covered by a non-stick coating. Non-stick coatings are well known in the art
and are taught, for example, in U.S. Patent No. 6,737,164 and EP 0199020 which are

incorporated by reference herein.

In some embodiments the adhesion of food to a surface of the high temperature
thermoplastic composition is reduced through the inclusion of one or more of the
following, fluorinated polyolefin, fatty acid amide, fatter acid ester, and anionic
surfactant as taught in U.S. Patent Nos. 6,846,864, 6,649,676, and 6,437,031, which

are incorporated herein by reference.

The high temperature thermoplastic composition employed in the food service article

may be in an expanded (foamed) or unexpanded form. The high temperature
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conprise pignents or dyes to achieve a desired color.
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agliend afesirag 4alon ers include flaked fillers that offer

rei nforcenent such as glass flakes, flaked silicon
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reinforcing fibrous fillers. Short inorganic ﬁbers include those derived from blends

comprising at least one of aluminum silicates, aluminum oxides, magnesium oxides,
and calcium sulfate hemihydrate. Natural fibrous fillers include wood flour obtained
by pulverizing wood, and fibrous products such as cellulose, cotton, sisal, jute, starch,
cork flour, lignin, ground nut shells, corn, rice grain husks. Single crystal fibers or
“whiskers” include silicon carbide, alumina, boron carbide, iron, nickel, and copper
single crystal fibers. Glass fibers, including textile glass fibers such as E, A,'C, ECR,
R, S, D, and NE glasses and quartz, and the like may also be used. In éddition,
organic reinforcing fibrous fillers may also be used including organic polymers
capable of forming fibers. Illustrative examples of such organic fibrous fillers
include, for example, poly(ether ketone), polyimide, polybenzoxazole,

poly(phenylene sulfide), polyesters, polyethylene, aromatic polyamides, aromatic
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Silicone Co-polymier; and, a Resorcinol Derived Polyaryl Ester.

Disclosed herein are articles of manufacture comprising a polymers blend, wherein
some or all of one surface of the polymer blend is coated with a covering, wherein the
covering material is of a different composition than the polymer blend, and, wherein
the polymer blend comprises: a) a first resin selected from the group of polysulfones
(PSu), poly(ether sulfone) (PES) poly(phenylene ether sulfone)s (PPSU) having a

high glass transition temperature (Tg > 180 °C), b) a silicone copolymer, for instance



the art such as one: or nore of various |amnating
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Resorci nol Derived Polyaryl Ester. Disclosed herein
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poly(phenylene et her sulfone)s aving a i gh
Syifgne Gampanaut Of TheBlend yre (Tg > 180 O), b) a
silicone copolyner, for instance 6 WO 2007/078788
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hlgh tenperature resistance, good el ectrica
properties, and good hyd o%¥§ic stability.

Pol ysul f ones conprise repedtisng[uni ts having the
structure of Formula 1: nO RIS (I)

wherein R is an aromatic group comprising carbon-carbon single bonds, carbon-
oxygen-carbon bonds or carbon-carbon and carbon-oxygen-carbon single bonds and

the single bonds form a-portion of the polymer backbone.

Poly(ether sulfone)s comprise repeating units having both an ether linkage and a

sulfone linkage in the backbone of the polymer as shown in Formula II:

9
Ar-S—Ar—0
0

wherein Ar and Ar’ are aromatic groups which may be the same or different. Ar and

(I

Ar’ may be the same or different. When Ar and Ar’ are both phenylene the polymer
is known as poly(phenylene ether sulfone). When Ar and Ar’ are both arylene the

polymer is known as poly(arylene ether sulfone). The number of sulfone linkages and

7



O (1) wherein Ris an aromatic group conprising

car bon-carbon single bonds, carbon- oxygen-carbon
whend®78788 car bon- car bon and car bon- oxygen- car bPOT/S520g6/@47599

bonds and the single bonds form a-portion of the

pol ymer backbone. Pol y(ether sulfone),s conprise

repeating units having both an ether |inkage and a

sul fone |inkage in the backbone of the pol yner as

shown in Formula I1: O n Ar-S-Ar'-O 11 O (I1)

wherein Ar and Ar' are aromati c groups which may be

thérsurgbereo femthatilinkegesmhay Be thersdmeAn differgnbeAn heersglmey giructure

d%rqonﬁé?tlng W Pknn@l W{)uggb 5 8?%/\{18}{16:1 n:?('él%es (HFIE T ﬁo ]e 61Hg§ber of ether
li\ﬂlkegeSAs showdn i Formla ()b aryl ene t he poI yrrer i's known

as poly(arylene ether sulfone). The nunber of sulfone

| inkages and 7 WO 2007/ Q48788 PCT/ US2006/ 047599 the

nunber of ether n esng% Qe thg same or different.
An exenpl ary structﬁ TRt g when the nunber
of sul fone |inkages dlff%r fromthe nu%’ér of et her

I i nkages is shown in Formula (I11): O

whetéin_AY, ArOafil ArQire ar&hbtid b‘ouﬁ@ ﬁ‘vlhﬁilﬂn@ﬁ be fMe satfiorAifferent. Ar,

are aronatic groups which may be the sanme or
Al pRéAsTimayAge the aame g diffgrent; oy instancheAs awi:A@rmay both be

At i) BICORS cORARen I 000, 2

group. A varl et of poI ysul f ones and pol y(ether

/% tﬂm% ©f @omswfe@ﬂﬁmﬁimoby(reshewdfqn&)ﬂ e commqrqally] gvailgble,

A
lﬁahﬁﬁg ﬁp&@%@ﬁggﬁgﬁ;ﬁbd@‘{t fogg R dlgmmg@ OYilorRH iR Bfthloro
diphepybsud me agnidothe pobydgodenshtion smdectmf bispiedoleA and or biphenol
vplltlpﬁl%ﬂﬂ)ro diphenyl sulfone. Examples of commercially available resins include
RADEL R, RADEL A, and UDEL, available from Solvay, Inc., and ULTRASON E,

available from BASF Co.

Methods for the prizparation of polysulfones and poly(ether sulfones) are widely
known and several suitable processes have been well described in the art. Two
methods, the carbonate method and the alkali metal hydroxide method, are known to
the skilled artisan. [n the alkali metal hydroxide method, a double alkali metal salt of
a dihydric phenol i5 contacted with a dihalobenzenoid compound in the presence of a
dipolar, aprotic solvent under substantially anhydrous conditions. The carbonate
method, in which a dihydric phenol and a dihalobenzenoid compound are heated, for
example, with sodium carbonate or bicarbonate and a second alkali metal carbonate or
bicarbonate is also disclosed in the art, for example in US Patents 4,176,222.
Alternatively, the polysulfone and poly(ether sulfone) may be prepared by any of the
variety of methods known in the art.

The molecular weight of the polysulfone or poly(ether sulfone), as indicated by
reduced viscosity data in an appropriate solvent such as methylene chloride,

chloroform, N-methylpyrrolidone, or the like, can be greater than or equal to about



wi th dichloro di phenyl sulfone. Exanples of

comercially available resins include RADEL R, RADEL
we\200a0d878DEL, avail abl e from Sol vay, Inc., andPQL/TRASN7399

E, available from BASF Co. Methods for the

preparation of polysulfones and pol y(ether sulfones)

are widely known and several suitable processes have

been wel | described in the art. Two nethods, the

carbonate nethod and the al kali netal hydroxide

met hod, are known to the skilled artisan. In the

k) lﬁ%' rrrﬁ{cm: .s[%?égﬁ%llyd egFef' n‘&gl or% 98%9 laﬁ 'd‘@hi/g'iﬁ& a[glplcally,

salt I c”pheno dnt acte
‘dllhmtmeqr@eqrmubllécdﬁgound in the presence of a
di pol ar, aprotic solvent under substantially anhydrous

QB 1h&%ces-{g@%&1?glgﬁﬁ%to? SB(T? Qt‘ﬁgr sdlfd \éf‘iys&g?a% gééjé‘n'ofecular

pheno enzen COI’TpOUﬂ are "heate

wsighptan, besbiont $0,000 te alzouh 3064080 a5 déeteunimbd batgel m:rmeatlon
n I bj,c natel
R PR o PREGRIRARL ol Bt
stxlﬂﬁié)sZﬁQy ha%det@matanvmloy terhperappodsysilabbonEBEfiibto about 250 °C in

et her e be pr ed ny qf e
FRfyts RnahE bR ReBCRr o Mn sl pelEpenyiene cther
sitbfog b)ts a@é bleh&ecbﬁ'ﬁt}fishldafe@fiﬁ describel heRdin €fe golydudidag, paki(ether

i cat e uced. vi scQsi t ta in an appropriate
wlfopgiinanlion ﬂsm}hsﬁ%é @meo%lg@ave ey tgri iR temperature
(N-gﬂ%fd’ﬂérﬂuzirf & éqdlﬁﬂﬁ» abRlt 18E°c.i Fodysutfdhe RBIM #6 Fifthdr B8stribed in

gual to_about 8 WO 2007/ 078788 PCT/ US2006/ 047599

@SEthﬁg}wddP'ﬁ%r standard Sredificafipaqfa Suifane Plastics-
to about 0.4 dl/g and, typically, wll not exceed
RReHe lillstan@gs/lﬁlysulfﬁnéso B@ly(éiﬁ&@ﬁl?@r&ﬁ g}ﬁl m#@@@5§leﬂ§eﬂ5r

pol y(et her sul fone) gt aver age nol ecu
Shinpe aaémndi@@e@f vl 35 @hx@foggo@ %qutemﬁaﬁedﬂrf@) of less

Y8 GPEAETR bty ool ORI AT B3 BY B bR b 1y
‘G‘chqmqﬁsﬂtatlmtq leyrdvegent qmne@t,dhatab@dmw 8o ¢f hyﬁrag@uuo carbon

R PP S B P10t v
ang| m@mgﬁvs Oltﬂff eshéramgie when bhrmeldeTheysingy alde sexistibadnihg tleongh a
t{e}? yrt%% té( 3 pmnlen‘s 8n¥ gﬁarq ¥sr bepw?qnqﬁégglnygw&c afggl and the source

henyl ene e SUIFoe W
dfngnnsmm budepﬁnlpﬂtr@ﬁamyepemﬁc mechanism or mode of action it has been

observed that such polymers, with a low H/C ratio, have superior flame resistance. In
some instances the H/C ratio can be less than or equal to 0.75 or less than 0.65. In
other instances a H/C ratio of greater than or equal to about 0.4 is preferred in order to
give polymeric structures with sufficient flexible linkages to achieve melt
processability. The H/C ratio of a given polymer or copolymer can be determined
from its chemical structure by a count of carbon and hydrogen atoms independent of

any other atoms present in the chemical repeat unit.

In the polymer blend the polysulfones, poly(ether sulfone)s and poly(phenylene ether
sulfone)s and blends thereof may be present in amounts of about 1 to about 99 wei ght
percent, based on fhe total weight of the polymer blend. Within this range, the

amount of the polysulfones, poly(ether sulfone)s, and poly(phenylene ether sulfone)s
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(Tg) greater than or equal to about 180 C Pol ysul fone

resins are further described in ASTM net hod D15394
we@naas7ds Speci fication for Sul fone Pl astics. POT/SE81086/047599

i nstances pol ysul fones, poly(ethersul fone)s and

pol y(phenyl ene ether sulfone)s and bl ends thereof,

wi Il have a hydrogen to carbon atomratio (H C of

| ess than or equal to about 0.85. Wthout being bound

by theory polynmers with higher carbon content

relative to hydrogen content, that is a lowratio of

ahY HHiRAPE: therebRIAG e g‘?‘éa‘?gﬁhaﬁ t @(g.l fﬁpz‘%du 6 Wk tE)chent fnore

performance. TheSe pol yners ower fuel
smﬁ@qlly@rgatﬁr thag or gqu gg/ alyght F0bvei gh;q:zerdame)andwem hrooe

SRR P LR Boh B B4 b TOS Rl T gioon win

aD[b!@c@tﬂﬁletethe @bl ysg}fonesopoly{anhimsa{]fdﬁé% awid ;ﬂiny(pﬁa@ilgﬁd éﬁher
on it has been erved t
RGO e arS Wi fos A8 b o I aiavtrenrags  ovia e the tota
pf)lyaﬁﬂr blesl csft,mycreal rlufnbes B8Ry defl SbamCend RubbE weddtt eﬁ%ﬂt, and
réhan or ua to 0.75 or less than 0.6
p?)"l“f‘FB rﬁﬁctgsm peM@sredto of greater than or equal
to about 0.4 is preferred in order to give polyneric

stru@ures with Th@fs'il@é(ﬁﬁtcéﬁnﬁéﬂﬁ&itﬁbfi‘ﬁkmﬁfdto
achi eve nelt processa ITrty. ra o of a given
.. Gopol .can_be. dete r m fromits,
THE SifFBhr 2nd IR FaRhy S hay SHE e <CaPBBIsr SHeChrip gerPve the

heutoahaserpiﬁfmmﬂﬁm oftthe campositibe. rIn%bﬁféﬁgfi‘ﬁﬁ?Q RilokdheldBBolymers
en

of Y YL GRrBHES: DilaPihetinits stimeb o) Folthness Boly(phesnipme sther
silfdiRds, p&lﬁ(é@n@ﬁglﬂf(ﬂaﬁﬁ &'@[‘ﬂ?h&g@é&@&&%’m dPhsed eﬂltso'nﬂe

anount s, of about t o abou ercent, based
InSHNCRS stetane Rﬁ&%ﬂ%\deﬁﬁeolym%er sm@aa polpcarhonateisiopolymers
ma i fe uﬁl‘EﬁH&hg ‘Bfaattrgﬁa@m%ﬁ ogsplla)Yé E%ance
| Tone

sul fone)s, and pol y(phenyl ene et
Migtyrerighi Hereptpese 0981xeng samlymers ane alsu cestetrpbatedfin one
r 0_,we o
e B B g L Bp Al gt - ABBHE 5 €8 20 bt g im other
ingtsnges HDtombioght0 pavcsloxanacantentoritmespeas petieftombiveight of the
‘%L‘ﬁ?rf’ than or equal to about 70 wei ght percent. The
ed artisan will appreciate that the
sul fones, poly(ether sulfones), and pol y(phenyl ene
K\Ck length of thessilananeegmegntef thh eoﬁaﬂfﬂmamalyé)emfemg Rffective

lehEtha prgcfrﬁgg:lzﬁﬂ&e? %hg\@io%ﬁtlen%fth ¥n|gx tbout 2 to about 70 siloxane

repeating units. In other instances the siloxane block length may be about 5 to about

50 repeating units. In many instances dimethyl siloxanes may be used.

Siloxane polyetherimide copolymers are a specific embodiment of the siloxane
copolymer that may be used in the polymer blend. Examples of such siloxane
polyetherimide copolymers are shown in US Patents No. 4,404,350, 4,808,686 and
4,690,997. In one instance the siloxane polyetherimide copolymer can be prepared in
a manner similar to that used for polyetherimides, except that a portion, or all, of the
organic diamine reactant is replaced by an amine-terminated organo siloxane, for

example, of Formula IV wherein g is an integer having a value of 1 to about 50, or,
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pol yner bl end of any real nunber between about | and
about 99 wei ght percent, and particularly from1. to
wa@Gomergyet percent. 2. The Silicone Conponent BET/TRE06/047599
Bl end The silicone copol ymer conprises any sil oxane
copolynmer effective to inprove the heat rel ease
performance of the conposition. In sone instances

si |l oxane copol ynmers of polyetherini des,

pol yet heri m de sul fones, polysul fones, poly(phenyl ene
ether sulfone)s, poly(ether sulfone)s or

ol nyl ene her sed [
Pt BBHEA ot ReY TS oaaat e o AR I he B
h#ahy 236 BENADO cepal tomss  nay be effective i n reduci ng
heat rel ease and inproving flow rate performance.
M xtures of different types ,of \siloxane copolyners are
al so contenpl ated. In ong nmpodi prent, t he sil oxane
copol yner conpri sesN-aRoubi @2 TR 70t % and i n
ot her instances 20 to ou % si | oxane cont ent
Wth respect to the total melgh of the copol yner.
The bl ock | ength of the siloxane segnent of the
Foapghywer may be of any effective length. In sone
exanpl es, the block Iength nay be about 2 to about 70

Ll gxane n i I
FioOENE RS, ¢teliner e iRl EIAEE A YE methods wel
knewaabi thgse vkilled 1hnthmamy, inoRiding: e waockemhpf ani hroxwmtigsbis(ether
be used.. Si | oxgne pol yetherim de copolynmers are a
aﬁ%%?“ﬁ?Sfﬁﬁﬁhﬂﬂﬂth of the siloxane copol ymer that
may be used in the polynmer blend. Exanples of such
si |l oxane pol yetheq m de copol yne¥s are shown in US
Patents No. 4,404, 3 nd 4,690,997. In
' i m de copol yner can
be prepared in a simlar Yo that used for

pol yet heri m des, ex@ept that a portion(Vydr all, of the
organic dianine reactant is replaced by an

i nat ed 0 ang s | n r
AR TS G e SR §7F B HAREB bRl 78 R eiLing digalent
bbﬁds?lbbtﬂié -600r ﬂfe,-OLZ-(Wbﬁﬁﬁ AtOin8HES3 3PGT4',US2'QGﬁVh@442§ POsitions,

S fIC abou t.0 a [
agH )yfeher n 158{’% il/.mare(sll}ﬁ sgli)]si\&/\ftﬁg ) u?%l tb%e(da cgﬁalent
oﬁgﬁiﬁi@fhdﬂiamwh as: (a) aromatic hydrocarbon radicals having about 6 to about

20 carbon atoms and halogenated derivatives thereof; (b) straight or branched chain

alkylene radicals having about 2 to about 20 carbon atoms; (c) cycloalkylene radicals

having about 3 to about 20 carbon atoms, or (d) divalent radicals of the general

_Q-Q \_X (VD)

wherein Q includes but is not limited to a divalent group selected from the group

consisting of -O-, -S-, -C(O)-, -SO;-, -SO-, -CyHa,- (y being an integer from 1 to 8),

Formula VI

and fluorinated derivatives thereof, including perfluoroalkylene groups, with an

organic diamine of the formula VII
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I I I RN RS OSi OSi--R-NH | 1)'9 Fornula IV

The sil oxane pol yetherim de copol yner can be prepared
whygooanys7es t he net hods well known to those skPCt/@82006047599

the art, including the reaction of an aromatic

bi s(ether anhydride) of the )Formula VOO 0 ~T_CO

00 (V) wherein Tis -0-, ..S, -S2- or a group of

the formula -OZ-O wherein the divalent bonds of the

-0- or the -O-Z-0- group are in the 3,3, 3,4", 4,3,

or the 4,4 positions, and wherein Z includes, but is

not limted to i ed or unsubstituted di nt
or gani ¢ radi cal E[ugﬁg &g}g (a) aromatic hydroca{/@gﬁ
radi cal s haV| ng about 6 to about 20 carbon atons and
vmdrexg@namp‘;‘ﬂ defarmatad VHSlntlhéﬂBse bﬁt is (nio} listiteditgysubstituted or

hed al k | avin
NS BN o BeablfRdtal M Py Il iige Rifhbabh fadicals
Haam’glwoab@ t%?ﬂa)lﬁ Q4&bﬂid>hh aténe aﬂicbbﬂogérmml d@f\\/la(lgés thereof; (b)

en i C t he gen r mul_a ~~
SEoAG o brepp oo eSS RS Fhiee Rt 2 obgut2 carbon atoms;
(8 S Ik y 1RO o Wr@aﬁduomt& B5018 20URrb IS, [dr1T8) @ivalent

- 0- O - SGa-, -SO, -CyH2y- (y being an

raﬁp@g@fthersﬁﬁeaaltfwla Vland fluorinated derivatives
t hereof, including perfluoroal kyl ene groups, with an

X és;:oids Bifler&h ﬁdﬂ& faﬁh ca: Whé YU:2 R0 ds At S dRBlosed, f
PC%SZOO/OZ?SQ : > iﬂi‘h 1 Oléanerelln rsou R‘OSe o

GXAMPY, iy UP Ratents ﬁc%c?@g ané &s4ﬁ534 Wotlllwtrﬁttvs&xarapleg of aromatic
b BNy drde 4 £H¥mula (XIV) include:

3,3-bis[4-(3,4-dicarboxyphenoxy)phenyl]propane dianhydride;
4.,4'-bis(3,4-dicarhoxyphenoxy)diphenyl ether dianhydnde;
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)phenyl]propane 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-dicarboxyrhenoxy)-4'-(3,4-dicarboxyphenoxy)benzophenone dianhydride; and,
4-(2,3-dicarboxyphenoxy)-4'-(3,4-dicarboxyphenoxy)diphenyl sulfone dianhydride,

as well as mixtures thereof.

Examples of suitable diamines, in addition to the siloxane diamines described above,
include ethylenediamine, propylenediamine, trimethylenediamine, diethylenetriamine,

triethylenetertramine, hexamethylenediamine, heptamethylenediamine,
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unsubstituted dival ent organic radicals such as: (a)

aromati ¢ hydrocarbon radicals having about 6 to about
wQ4oocargrssr at ons and hal ogenated derivatives tPeT/@8f0p6/047599

(b) straight or branched chain al kyl ene radicals

havi ng about 2 to about 20 carbon atons; (c)

cycl oal kyl ene radi cal s having about 3 to about 20

carbon atons, or (d) divalent radicals of the genera

fornmula VI. Exanples of specific aromatic bis

anhydri des and organi c di am nes are disclosed for

i.n US Pat ent 972,902 and 455, 410.
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p nﬁl*%{?;gcf fg%lgl?é ~me 1)2 )éyéllet%yp)l(%)-pqmegyleeng d1aic’rrliqnfel benzidine, 3,3°-
d?ae%hylbér&ﬁ&n@ 3B ’Gﬂix’ﬂgﬂ%ﬁﬁ%ﬁ@?ﬂéeﬁﬂﬁﬁmh h%hthalene blS(4|-
axgb}%%g%@'lgpgmg,rlﬁa(g— Ihicgr% 3:3 an1|1r(1:oair’) 5 ?ii(e¥1?ylgge%x ))me lax?en is(4-
mﬁn{o%haaﬂy FRIpRA whers@ammoét-b&ﬁ) fo1def2 bROURIENLEMD By

d h
etgle‘( b‘%ﬂ-&l%‘gﬁﬂgg‘wp@gn gpe@eneélﬁpdneﬁvb@wphm) benzene,
1 hﬁﬁh&n1ﬁ&helﬁoﬂbp@@@ﬂign'edﬁs@-amlnogh%pycl:) srlb fide, bis 4-am3n8Ph?1nyl)

di car boxyphenoxy) - 4" - ar boxyphe
Stgﬂyqe Rig(4pmimoghem), ethpiand combmatlons comprising two or more of the

fo4‘eéogng°’ di sp Elh%xgﬂpgafwg@%ané Fiaftifl sl P Bi(H- H%”Q&aélmﬁf‘

zophenone

te#a(t@tfeflﬁﬁléfawngiﬁpphemhydmﬁnt (1@ ddardzrmmompoppﬂenmdy)mdl p

(%}ﬁ%}r{égo? Wi E{;ﬁ% Sﬂ ﬂ-ﬂaf%ﬂs VIR 3r N V\g“rﬁ ‘H%‘?‘““th§8%lf“t‘¥ 8t apd -

phdnylaiediorane sdlfamyl nisilies end mixduss olvgeof. i Ncl ude
et hyl enedi am ne, propyl enedi am ne,

S SR NRSRRAU Sl  AI s ot n i

dlpgmq;pemyﬂuemeﬂdlamm, of formula VII and the amme-termlnated organo
siloxane of formula IV as mentioned above. The diamino components may be
physically mixed prior to reaction with the bis-anhydride(s), thus forming a
substantially random copolymer. Alternatively block or alternating copolymers may
be formed by selective reaction of VII and IV with dianhydrides, for example those of
formula V, to make polyimide blocks that are subsequently reacted together. In
another instance the siloxane used to prepare the polyetherimde copolymer may have

anhydride rather than amine functional end groups.
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t her eof . Soms si | oxane pol yetherim de copol yners may

’Jﬁ;\eﬂlbcrogg SpP iyé‘%? %ém%@ne%ft %Bl a)%?}IFIIC bleg& ﬁ'{gh/%% prgsrent in an amount
ofaboet-0. & torathait 40 wmgarm:rceat boadmnmtofely fromdbaut §.14e about 20

e g‘t%t: 2 %% ab%{éﬂf’eﬁh"‘?‘ ?@ g‘%ﬁ%ﬁ?\ﬁn if}:rq?{é)lened Within this

rBh e, ARWIHEI b dlynidiusay 5d1be gredentdn b haouhed. i fo aboatdos,
copol ymer. Alternatively block or alternating
fug ?ﬂ%‘ﬂ@ross HEaPouba- 9% med by sel ective reaction of V|

and IV with dianhydrides, for exanple those of

b
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formula V, to nmake polyi m de bl ocks that are
subsequently reacted together. In another instance
wo b@7so7878kane used to prepare the pol yet heri nUBCT/US2006/047599
copol ynmer may have anhydride rather than am ne
functional end groups. 13 WD 2007/078788
PCT/ US2006/ 047599 I n one instance thcc sil oxane
pol yet heri mi de copol ymer can be of forrmula VIII
wherein T, R and. g are described as above, b has a
val ue of about 5 to about 100 and Ar' is an aryl or
ai I kyl aryl group having 6 to about 36 carbons . O O O
3ar -N -T- 7\ TheResargcinol Basg wiate 0 Bland
Formula VIII In sone S|onane polyetherlnlde

TBS B&bb&ﬂl&)atélﬁpcdy&m&@ls%m%@ﬂI:orﬁfmilﬁg aSjlate érﬁster structural
et herim de_copolyners nmay contain about 50

%?r 436 NS IeactRR HEAIEIE i HEbd) em@am]eror@aqc&e@mbm@fhc acid. At
lefaQtrdeerﬁoﬁ ¥t ﬁ%@ﬁ%l?&t&%u@@m@ hfitcBinptiB€a QraaNI C
diam ne of fornula I'n sone S|foxang copol'yners,
dihyydraxiybenzgne sewipp anihustrited in)Epinpdd 1f coonmanlkyurefersd to
1850y Bl B0, PR O SO S0 AR
respesing lgyonr ashised dereity shimlp be sadrrstond eminghuierboth edsubstituted

b ent, or aIt nat i
1 3B b e Bl s SaRES BRI neRectie o Fherlidty sated
othespiset to the total weight of the polyner bl end.
Vvthin this range, the silicone: copolyner may al so
pr se _|n an anmount 0.1 to about 10% further
\EEZQS' about 5.0% 14 WO 2007/078788
006/ 047599 3. The Resorci nol Based Pol yaryl ate
Cbﬁﬁpnent of the Blend The resorcinol based
polyarylate is a polyner conprising arylate pol yester
stnﬂc% ral units that are the reaction product of a
and an aromatic dicarboxylic acid. At

In Formula IX R? is independently at each occurrence a C.j2 alkyl, Cg-Capq aryl, Co-

Caz4 alkyl aryl, alkoxy or halogen, and n is 0-4.

In one embodiment, the resorcinol based polyarylate resin comprises greater than or
equal to about 50 mole% of units derived from the reaction product of resorcinol with
an a;‘yl dicarboxylic acid or aryl dicarboxylic acid derivative suitable for the
formation of aryl ester linkages, for example, carboxylic acid halides, carboxylic acid

esters and carboxylic acid salts.

Suitable dicarboxylic acids include monocyclic and polycyclic aromatic dicarboxylic
acids. Exemplary monocyclic dicarboxylic acids include isophthalic acid,
terephthalic acid, or mixtures of isophthalic and terephthalic acids. Polycyclic
dicarboxylic acids include diphenyl dicarboxylic acid, diphenylether dicarboxylic
acid, and naphthalenedicarboxylic acid, for example naphthalene-2,6-dicarboxylic

acid.
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| east a portion of i:he arylate polyester structura
units conprise a 1, 3- di hydroxybenzene group, as
wo kdoasrs7ag ed in Formula |, comonly referred tBCT/US2006/047599
t hroughout this specification as resorcinol or
resorci nol group. Resorcinol or resorcinol group as
used herein should be understood to include both
unsubstituted 1, 3-dihydroxybenzene and substituted
1, 3- dihydroxybenzenes unl ess explicitly stated
othermnse - a-- R nFormula IXIn Formula IX R2 is

|ndependentl eac urr nee; & Cl
Thesefets in grileypr%bggs; al CO&PR%%&%/ a%irméﬁ#qlla/ stable
po@ﬁgeﬂg Ha$m% x*ésorbllﬁopﬁi@la@é‘f'pﬁl@bifemﬁmtstds Eillﬁﬂfwafcbunrfainriukasxdvherem

aryl ate resin conprlses greater than or equal to
emsi\;t At PP EONBY E‘fﬁ‘?etds derived fromthe reaction

product of resorcinol with an aryl dicarboxylic acid
or aryl diegarboxylic acid derivative suitable for the
_géw op—d | gester |inkages, for exanple,
car poxylic alla‘ bdes, carboxylic acid esters and
lic a alts. Suitable dicarboxylic acids
nude nonocyclic and polycyclic aromatic

di carboxylic acids. Exenplary nonocyclic dicarboxylic

aci ds include isophthal ipraaladx terephthalic acid, or
m xt ures of isophthalic and terephthalic acids.

Pol ycyclic . .di carbox S ncI de d| hen
POy EOBEPEre ] 69@6&‘/1 Yesle grHaEs Xy UHERHE by annterfacia
%eﬂ%&mmlﬂ%ﬁd Wrb%iﬂé lpoBmats domf)ﬂﬁmg xesopdirol alylate polyester

naphthale di car 200

5
wpGTSROBS RO PEebeHE e Bkeees i hed 21 Bt PREISH Rrein the
ﬁ%g \% g'%(mﬂln?&da r"égl‘ffgfnbﬁ ?r%uﬁ an B & ARy < i1$ b ik fre POWHRERAd an

g resorci nol ary ol yester units as
otgmwim@ubsmnpgﬂmlgglm &yith water. Suitable resorcinol compounds

are of Formula X1 :

HO\@/OH

Formula XI

wherein R? is independently at each occurrence Cj.12 alkyl, C¢-Ca4 aryl, C7-Ca4 alkyl
aryl, alkoxy or halogen, and n is 0-4. Alkyl groups, if present, are typically straight-
chain, branched, or cyclic alkyl groups, and are most often located in the ortho
position to both oxygen atoms although other ring locations are contemplated.
Suitable C.12 alkyl groups include, but are not limited to, methyl, ethyl, n-propyl,
isopropyl, butyl, iso-butyl, t-butyl, hexyl, cyclohexyl, nonyl, decyl, and aryl-
substituted alkyl, including benzyl. In a particular embodiment an alkyl group is
methyl. Suitable halogen groups are bromo, chloro, and fluoro. The value for n in
various embodiments may be 0 to 3, in some embodiments 0 to 2, and in still other
embodiments 0 to'l. In one embodiment the resorcinol group is 2-methylresorcinol. In
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R2 and n are as previously defined: C1 - 1 - 00 J1 O
R2n Forrmul a X Pol yners conprising resorcinol arylate

w@eloye3s768 units nay be nmade by an interfacial PCT/US2006/047599
pol yneri zati on nmethod. To prepare polynmers conprising
resorcinol arylate polyester wunits substantially free
of anhydride |inkages a nethod can be enpl oyed wherein
the first step conmbines a resorcinol group and a
catalyst in a mxture of water and an organic sol vent
substantially immscible with water. Suitable

anGtheY &hﬁ&ilm@ﬁme vRdRcind Ro@ ish@rdidhisstithtetisofdiholgroup in
Formula XI wherein R2 is |ndependently at eatép

wiichun fsereee Khe-nethed fyrther eemegaew injng.ang £aiglysy with the
eaafzi}ﬂm k0K Ysaflf czﬁﬁgﬁ sé]lt 'n§ vEridus MBOGimehRUPS total level

sent, are y strai ght- chai n, branched, .
060. oayo I10omelk: R4y angrin spme embadimentsratsa toteldevel PEB R ted mate %

RECRHEIE I RO v
tévlhﬁw angines] mstguemdrjd dmmchirﬂdgg aakes, g;ﬁ?telman}i' phgbpgg?mrmsawl
hﬁxﬁﬂ)gkﬂg“a"h& B}FX ci”bcﬁ&%; Pé’sr% ?‘Py decyl , andyar yl -

substituted al kyl, including benzyl. In a particular
S@ﬂb&@idﬁwbox’;ﬂhc&bidydlh@idw ndysconnprise\drom&ik dizbibex kit mcg'é n

o el AR s R b Gl HicRincuae
@ﬂﬂqu&nm i sh18Hide te2epttRaloyIndishibtiie, Wr ik turesbLisoplithaleylGind

I'n one enbodi ment the resorci.nol. gr.ou

tcronktbpign} GsBloniiRb SUTAbIE GoRBOS Y AP G es Tray aiso comprise
aP&IétHS&QQ:%/oQ#hYéQ&d JRRMSHNRE dBRPQIFEBRI Yol ARYE @fAEGdsDustrative

group 1I's an unsubstituted resorcinol group in_ which n
exsmplesof witieh inshudediphenyhdicarbexylic add dichiasids; diphgpdether

& carglo;yyilc a\Mcf ncfﬂ%ﬁde and naphthalenedicarboxylic acid dichloride, especially

naphthalene-2, 6-dicarboxylic acid dichloride; or from mixtures of monocyclic and

polycyclic aromatic dicarboxylic acid dichlorides. In one embodiment the
dicarboxylic acid dichloride comprises mixtures of isophthaloyl and/or terephthaloyl

dichlorides as typically illustrated in Formula XII.

O
Cl O
B
| g
Formula XI1

Either or both of isophthaloyl and terephthaloyl dichlorides may be present. In some
embodiments the dicarboxylic acid dichlorides comprise mixtures of isophthaloyl and
terephthaloyl dichloride in a molar ratio of isophthaloyl to terephthaloyl of about
0.25-4.0:1; in other embodiments the molar ratio is about 0.4-2.5:1; and in still other

embodiments the molar ratio is about 0.67-1.5:1.

Dicarboxylic acid halides provide only one method of preparing the polymers

mentioned herein. Other routes to make the resorcinol arylate linkages are also
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reaction m xture. Said catalyst may be present in

various enbodi nents at a total level of 0.01 to 10
wooe/ 0798 and i n sone enbodi nents at a total |REBUSDNG047599

0.2 to 6 nole % based on total nolar anount of acid

chl oride groups. Suitable catalysts conprise tertiary

am nes, quaternary ammoni um salts, quaternary

phosphoni um salts, hexaal kyl guani di nium salts, and

m xtures thereof. Suitable dicarboxylic acid dihalides

may conprise aromati c dicarboxylic acid dichlorides

c&ﬁéﬂggﬁ%cf AsHB, ToNOGYHIé, Qhémicﬁltﬂoﬁﬁhc héibl L@chﬁltblo&(?hc acid ester,

exa es of which incl’ude isophthal oyl dichloride,
especiafiahalcydted esen, or d@erboesylatﬂ salty :oe@aréfal padtspht hal oyl
and terephthal oyl dichlorides. Suitable dicarboxylic

Agﬁ'{cegcrhgixh QH)]S&S(aﬁB}‘ l'ré td tinS& hR&iRPREd & capping agent) may

oxy acid or | sderlvedfrompo%cc:lc
aksp betusgt A puﬂpusez oﬁaddn@ a ehinstappents totingihthei melegelar weight of

PRIV Ao SR BRUYb EarBfe ol EoReraflime bBAC B B \iling
pobpier h\at}emod:lad hmlyddlar el 'ghk alhkithm'abkéqqrompahﬁital ﬂ"ypically,
ﬁ;lﬁisiﬂpé)lgle gsa( ﬁﬁ% g@gé a%tbeg 1o, Sli é:?)m%?rgg%hg e2is Ilcgt required
télharegotivel etid agbapsiios lﬂdlrﬂ{dr dpﬁhcahbnol’m&he ﬁ’ﬁﬂﬂbﬂﬁﬁthduln-etopper

dlcarbo lic aci.d dichloride i ses mx ur es of
O AT B OREINISE ROLTBUHIRE P GRS aeh PR rctecovered

HlorPsdiaiby fdrI LbsdqliadtQfte isticH2 iflébBoMtrer f8rmdtonGvhibl byl raquire
XlI'| Either or both of isophthal oyl and terephthal oyl

th REseBCP @Eseertiye prd-grawertypicelly BYFORY A HORp GO alate
pdisyo%ﬁ{ Eég%a/ b A2Gh£n-SiopBLihhf 68 2 SRIMRY- 1;1%0;;1: Xbip8Endfa mono-

‘and terephthal oyl dichloride in a nolar
cahorpliofcid sbpmdhaa sinotchlarefosipates o e\wpmbinatipn f two or more of

L

dinments
ik &6, bas¢d on fesomirmitin ﬁxe@:‘ﬂsdoﬁmmnomhcmlbmqmpwnds pod based on

b GHIPUE T B wBr S ASLB R RORRE wibrnioq-,

chisofoenark. aryl ate Ilnkages are also 17 WO
2007/ 078788 PCT/ US2006/ 047599

Suitable mono-phenolic compounds include monocyclic phenols, such as phenol, C;-
C,; alkyl-substituted phenols, p-cumyl-phenol, p-tertiary-butyl phenol, hydroxy
diphenyl; monoethers of diphenols, such as p-methoxyphenol. Alkyl-substituted
phenols include those with branched chain alkyl substituents having 8 to 9 carbon
atoms as described in U.S. Patent 4,334,053, In some embodiments mono-phenolic

chain-stoppers are phenol, p-cumyliphenol, and resorcinol monobenzoate.

Suitable mono-carboxylic acid chlorides include monocyclic, mono-carboxylic acid
chlorides, such as benzoyl chloride, C;-Cz; alkyl-substituted benzoyl chloride, toluoyl
chloride, halogen-substituted benzoyl chloride, bromobenzoyl chloride, cinnamoyl
chloride, 4-nadimicobenzoyl chloride, and mixtures thereof; polycyclic, mono-
carboxylic acid chlorides, such as trimellitic anhydride chloride, and naphthoyl
chloride; and mixtures of monocyclic and polycyclic mono-carboxylic acid chlorides.

The chlorides of aliphatic monocarboxylic acids with up to 22 carbon atoms are also
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contenpl ated using, for exanple, the dicarboxylic

acid, a dicarboxylic acid ester, especially an
waceanrwas7esl ester, or dicarboxylate salts or paprtT/ab2006/047599
salts. A one chain-stopper (also referred to sonetines
herei nafter as capping agent) may also be used. A

pur pose of adding a chain-stopper is tolimt the

nol ecul ar wei ght of pol ynmer conprising resorcino

aryl ate pol yester chain nmenbers, thus providing

polymer with controlled nol ecul ar wei ght and favorable

\A}]a%(fg sﬁx%@h!)ﬂatl&ed Iolﬁhggg +fya{hé)%atu9 Bcaﬁ%&%ﬁfg ac'ufs me:g acryloyl

‘the resorcin con I N n
chiegide aad metioacaposéd chbmdb; are alslockugaldap%mfaibie fnono-h;hl'oroformates

cation.. I n the ab
oD BRR lipy Mot S RBRGRRA, SHET ShEIeWhG R B Tarpig alkyl
sits@ituted pEenyll ichidfo foFmatecs gt phéryd ehiped fotrae, foluene
subsequent use such as copol ymer formation which
chigpofoggatey and pigurss disg ?fbfg reactive end-groups,

typically hydroxy, on the resorcinol aryl ate

AP&#&iﬁ-%i@beﬁ@ﬂlWﬁombméﬁ gather #ithPREfesbRYndlEcan be contained in the
nono- phenol i ¢ conpqound,, a.nono- carbgéﬁllc aci

selyftigp .oé dicagbayylig agid| dichiprdess preandre ad ﬁ‘bF‘f?afFP‘Bl-?“df“Xt‘“e after

pHHhcﬁBn @ﬁ%r&fondéﬁbﬁtef BRI -BaboAYIR £63d kMoridBfand/or mono—
chai n-st opper may be present in quantities of 0.05t

chtwromletes/@r'mé@s shainrstoppees, fhsy arp oftereindzaducesd fogether with
di Rneld fichoraey ﬁ%s@&filrp%ﬁﬂe@ Ran Qﬁ.b %e%ﬁ@&i Qf th€@Saction

Int case nono-carboxylic acid chlorides and
migte ath memasing when dlee chibpriidestsifalicashex yisasisd haye@éwp@mmted

shﬁﬁl}#gﬁla{%qg & @ggéhoﬁ g)?ller?ohcs %cﬁ.\%dﬁ Qxﬁe'g.ged agchalg’?s?oppers they

cpn be latldezd mdmteyﬂuquiﬁmmtl tp tlhg/rhacm;n milxtptesdyring the nesetibwrag, in,

of d| u net.noxyphe .

Rt EREROrTpuere Be R Ting ot Bee Rsn oetvest wporsingl gnd acid

didtotidaWlién Bydrsky-tammiiaedeesoring atylatd-coatdiming patcondensate or
descri bed i atent 4, 334 . In sone .

BT R BLetib DB SOPRST Y. e S5t & QT Presp g smal

afcuAY o Bektrol HT@lipEReF Gbledblafvepgienzoat e. Suitabl e

nmono- car boxylic acid chlorides include nmonocyclic,

nmono- car boxylic acid ,chlorides, such.as,.benzoyl .
I8 A hehEmORdeSs < B PIng ARER b a = BBl o Biahg functional
cafBoxgiit acﬂ%wﬂmndwltﬂgmansmm@t highice tune€ioAalphenol may be

.chl r'%f, gro benzo (g% ci npanoyl gglorideh
a3 ol BERSBPE SRt oy i T dla bR RPRLE Desrbls dusnities of
(R0 /@Y Cirofe %1BARd &aﬁa%aiym: R4 dichlvrides BLfesoeiid udd,

trinellitic anhydrlde chl orjde, anpd napht hoy A;
respectively. Suitable branching agents include, for example, trifunctional or higher
carboxylic acid chlorides, such as trimesic acid tri acid chloride, 3,3",4,4"-
benzophenone tetracarboxylic acid tetrachloride, 1,4,5,8-naphthalene tetracarboxylic
acid tetrachloride or pyromellitic acid tetrachloride, and trifunctional or higher
phenols, such as 4,6-dimethyl-2,4,6-tri-(4-hydroxyphenyl)-2-heptene, 4,6-dimethyl-
2,4,6-tri-(4-hydroxyphenyl)-heptane, 1,3,5-tri-(4-hydroxyphenyl)-benzene, 1,1,1-tri-
(4-hydroxyphenyl)-ethane, tri-(4-hydroxyphenyl)-phenyl methane, 2,2-bis-[4,4-bis-
(4-hydroxyphenyli-cyclohexyl]-propane, 2,4-bis-(4-hydroxyphenylisopropyl)-phenol,
tetra-(4-hydroxyphenyl)-methane, 2,6-bis-(2-hydroxy-5-methylbenzyl)—4-methyl
phenol, 2-(4-hydrexyphenyl)-2-(2,4-dihydroxyphenyl)-propane, tetra-(4-[4-
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chl oride; and m xtures of nonocyclic and pol ycyclic

nmono- car boxylic acid chlorides. The chlorides of
wa@beoplas78€ nonocar boxylic acids with up to 22 B@Er/bsmmo6/047599

atons are also 18 WD 2007/ 078788 PCT/ US2006/ 047599

sui tabl e. Functionalized chlorides of aliphatic

nmonocar boxyl i ¢ acids, such as acryloyl chloride and

nmet hacryoyl chloride, are also suitable. Suitable

nono- chl orof ormates i nclude nonocycli c,

nono- chl or of ormat es, such as phenyl chl orof or mat e,

al kyl -, subhstituted phenyl. chlorofarnate, p-cunyl
hﬁ‘?ff?%?/’?he@ﬁ '8‘?"6’(’?%@8!’5’?0’%%1%@3’ E:’%I'IBF‘ bt at e, and
difydidxyasptiehenaretnyl Fo&trehnd) PheAIREbrafeiing géRER{adaR introduced

to%ﬁthﬁé with the resorcinol, can be contained in the

fieg Mt BA rerordpelmpiskiss while acid chiaridehranphing agentsimay be
ieiRded Rgbiher WaRGIOMcoxley. € after production of a

precondensate. |If nono-carboxylic acid chlorides

and/q&pnono chl orof ormates are used as chai n-stoppers,

I ers oLiteerBbedimentardela emewfaeter camrise themalbowable c
redbidindliabh R Polsterd BRAE b R MesSHORPSEMAARd \%hg%a.t?ﬁély free of

added to the reaction nixture at a nonment
dside diakaggs linking #deast fwo mergofihe @okestsn dhyain elact madticular

e BB&HAN bﬁlile)Ly%Etetr@c e%ﬁézﬂﬁmylifc a%ﬁf{)égidlugs 8%(%9%0% a
are used as clial n-stoppers, the can be added 1 n one
maxiyeRiehisert andoetepbthalic atide as Hustrated inl Hoimglat>Hl:
reaction, or, in, another enbodi nent, before the
begi nni ng of the reagti on between resorcinol and acid
&hl ori dg—1llVh hydrpxy-term nated resorci nol
ryont aini ondensate or oligoners are
r epced, [ topper may be absent or only
pxé&€ent in snall a ts to aid control of oligoner
nol ecul ar wei ght. In another enbodi nent a branchi ng
agent such as a trifunctional or higher functiona
Feramyaylli ¢ acid chloride and/or trifunctional or
hi gher functional phenol may be included. Such
whERRER? ROIndgRM b £t dabl bedRfin t yRiGald Yo be s
in quantmi]i ties _g§“tl%§toé6‘gﬁ %) o | ngigg%%lyglgggéi 60%24%:§1 ’ ﬁgyl aryl,
algprnPhalgesns ngs Pt @nd m israreatsr thean peeprat tmaous Selth various
ethBS@RfchtsiPlsYzerooiid AR5 BbAiARD BIuPHR e hflﬁ&“r%ﬁo %%rophthalate
exanpl e, trifunctional or higher “carboxylic qerd
toderephthglate issipone gmbodimen iabowaid). 25-#10: 1,40 iadothiet embeliiment about

o325ty BRI SSBLIEEL €1 Sl o

anhydride linkages means that said polyesters show decrease in molecular weight in

one embodiment cf less than 30% and in another embodiment of less than 10% upon

heating said polymer at a temperature of about 280-290°C for five minutes.

Also included are articles comprising a resorcinol arylate copolyesters containing
soft-block segments as disclosed in commonly owned U.S. Patent No. 5,916,997. The
term soft-block as used herein, indicates that some segments of the polymers are made
from non-aromatic monomer units. Such non-aromatic monomer units are generally
aliphatic and are known to impart flexibility to the soft-block-containing polymers.
The copolymers iniclude those comprising structural units of Formulas IX, XIV, and
XV:
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acid tetrachloride or pyronellitic acid tetrachloride,
and trifunctional or higher phenols, such as
WO 4a07078t88ret hyl -2, 4, 6-tri - (4- hydr oxyphenyl) - 2- PEPUSII6/047599
4,6-dinmethyl- 2,4,6-tri-(4-hydrox:yphenyl)-heptane,
1,3,5-tri-(4-hydroxyphenyl)-benzene, 1,1,1-tri-
(4- hydr oxyphenyl ) -et hane,
tri-(4-hydroxyphenyl)-phenyl methane,
2, 2-bis-[4, 4-bi s-
(4- hydr oxyphenyl ) -cycl ohexyl ] - pr opane,
2, 4- bi s- (4- hydr oxyphenyl i sopropyl ) - phenol
§{B§fi;i40ﬁydroxyphenyl)-nethane,
2 /bl (2- hydr oxy- 5- met hyl benzyl ) - 4- net hyl  phenol
ydr oxyphenyl ) - 2- (2, 4- di hydr oxyphenyl ) - pr opane,
tetFa (4-[4 19 WD 2007/ 078788 PCT/ US2006/ 047599
hydr oxyphenyl i sopropyl ) - phenoxy) - net hane,
FarrdulbilX- [ (4, 4- di hydroxytri phenyl ) nethyl] -benzene
Phenol i ¢ branching agents nmay be introduced first
the resorcinol noieties while acid chloride
/mlan hi ng agents may be introduced together with acid
drrehlorides. In one of its enbodi nents articles of
manuf acture conprise thermally stable resorcino
g£ﬁ1 pol yesters made by the descri bed nethod and
Fsu §?§§¥ially free of anhydride |inkages |inking at
| east two nmers of the polyester chain. In a particular
éﬁbogﬂﬁhnt sai d pol yesters conprise dicarboxylic acid
sRdués derived froma mixture of iso- and
terephthalic acids as illustrated in Formula XIll: O
FéanghIXVR2, ip Formula XI11 wherein R2 is independently
at each occurrence a C-12 al kyl, C6-C24 aryl, alkyl
r 2 al or haJ Wi 3
i 5 Shd e Rl Berfed 7.0 4 A o B 2 s
Ci. ngvraam cmmsauqhmd; Cl-@o bmneibaduilk)s@m oﬂﬁ?e ercde- arat i o

b‘&%‘&f‘?‘S t?,%i%ffnﬁ%; ﬁ&aﬁg? ﬁgﬁe 'd%nh réj{%&e?{m‘)d' ment

0.4-2.5:1, and in still another enbodlnent about
M67-1.5:1. Substantially free of anhydride |inkage;3

ans that sakdHpadyesters show decrease in nol ecul ar
wei ght in one enbodi ment of |ess than 30% and in

anot her enbodi nent of | ess than 10% upon
wherein Formula XV contributes about 1 to about 45 mole percent to the ester

linkages of the polyester. Additional embodiments provide a composition wherein
Formula XV contributes in various embodiments about 5 to about 40 mole percent to
the ester linkages of the polyester, and in other embodiments about 5 to about 20 mole
percent to the ester linkages of the polyester. Another embodiment provides a
composition wherein R® represents in one embodiment Cs.y4 straight chain alkylene,
or Cs.¢ cycloalkylene, and in another embodiment R? represents Cj.jp straight-chain
alkylene or Cs-cycloalkylene. Formula XIV represents an aromatic dicarboxylic acid
residue. The divalent aromatic radical Z' in Formula XIV may be derived in various
embodiments from a suitable dicarboxylic acid residues as defined hereinabove, and
in some embodiments comprises 1,3-phenylene, 1,4-phenylene, or 2,6-naphthylene or

. . - . 1 .
a combination of two or more of the foregoing. In various embodiments Z' comprises
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heati ng said polynmer at a tenperature of about

280-290C for five mnutes. Al so included are articles
wa@eopnrEsng a resorcinol aryl ate copol yest ers PCT/US2006/047599

contai ning soft-block segnents as disclosed in

commonly owned U.S. Patent No. 5,916,997. The term

soft-block as used herein, indicates that sone

segnents of the polymers are nmade from non-aronatic

nonomer units. Such non-aromati c nonomer units are

generally aliphatic and are known to inpart

fl exi the soft-bl ock- i ni | yimer s. .
AP oA Pl P AR MR T PRPACheL PR fembodiments

oBBbpdlyéters Q6 MbinA%: doR-bISkl ch&if hem®érs 2@n ROROIA 1X0iE 308

PCT/ 82006/047599 % R2 n Forrrula IX O OAZi k

For IV 4 R3- For mu re nd re
Iy PPy dhe ForeLeL baed HPRHEY Biecg e Podk

cbpsliyEtbreaBdriate c@mpﬁgm%QeﬁirélﬂbU&&la@%ﬂa@id@’&l@&e seﬁeﬂt@m

branched al kyl ene, or ycl o- bi cy cloalkglene

cgm@mtmamtmgawa cm@aoaa@wl?%%ggwagnm SEEPTUS EINPOSIBE
res%n@ a%‘l%feeé}ﬁn{: Qfemﬂv'e?s 1&u@l@&§ﬂdlﬁﬂ&%§r@§mﬁﬁanhaﬂ9 frabeet

percent to the ester | i nkages of

apbyqrcsbt linkageed Substantiallyeliesoef avbndddplinkasge m@ans that the
cg‘ﬁé‘){g%éﬁm@n § El%\g degrgésggh %())Q(:L&Mél bRULRRe! eﬁﬂ%ﬁﬁh&%%f less

ment s about ut 40 nole percent to
tlasgt H)% [and ka getherf embslipohtyafdessrthaabth upendichting sald

co;r)ml estercartbongt%%.%lg tesmfaé)raélpé) st aonlt Q?d) $90°C for five mirutes.

The carbonate block segments contain carbonate linkages derived from reaction of a
bisphenol and a carbonate forming species, such as phosgene, making a polyester
carbonate copolymer. For example, the resorcinol polyarylate carbonate copolymers
can comprise the reaction products of iso- and terephthalic acid, resorcinol and
bisphenol A and phosgene. The resorcinol polyester carbonate copolymer can be
made in such a way that the number of bisphenol dicarboxylic ester linkages is
minimized, for example by pre-reacting the resorcinol with the dicarboxylic acid to
form an aryl polyester block and then reacting a said block with the bisphenol and

carbonate to form the polycarbonate part of the copolymer.

For best effect, resorcinol ester content (REC) in the resorcinol polyester carbonate
should be greater than or equal to about 50 mole % of the polymer linkages being
derived from resorcinol. In some instances REC of greater than or equal to about 75
mole%, or even as high as about 90 or 100 mole% resorcinol derived linkages may be

desired depending on the application.

The block copolyestercarbonates include those comprising alternating arylate and
organic carbonate blocks, typically as illustrated in Formula XVI, wherein R%and n

are as previously defined, and RS is a divalent organic radical:
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percent to the ester |inkages of the polyester.
Anot her enbodi nent provides a conposition wherein R3
WO e@re3Est s i n one enbodi ment C3_14 straight chei/ns2006/047599

al kyl ene, or C5.6 cycloal kyl e, ne, and in anot her

enbodi mnent R3 represents C3_lo straight-chain

al kyl ene or C6-cycl oal kyl ene. Formula XV represents

an aromatic di carboxylic acid residue. The dival ent

aromatic radical Z° in Formula XIV may be derived in

various enbodi nents froma suitable dicarboxylic acid

reS|dues as, deflned her ei nabove, and in sone
odlnents co rls 1 3- henylen 1 4- phenyl ene, or

|a co Ol two or nore of
gO|ng var ij ous 225% R%nt Z' conprises 21
/078788 PCT/ US2006/Q47599 gr ter t han or
e uaT to about 40 nofd"percent 1, 3-phenylene. In
vari ous enbodi ments of copol yesters contai ning

FoRhlimbtoek chain menbers n in Fornula I X is zero. In
anot her of its enbodinents t he resorcinol based

ol yaryl ate can be a bl rcarbort ate
TBe ApMREitiRke Baur 2o g Wlé’f‘be RH O o éepdﬁ%‘if% by m, that is in
086 SABHETMEM réafdFthinéd QftalMotdbolf 4aRiadothef éﬂBadhﬂqdﬂt gfdster than

segments., The segnents conpri si ng resorC|noI ary

oF Aaiah torabaie L8, inanothes eabhodimyent BECakFrdha, B foafrhoyt 56 and in
sfifl %ﬁ%tﬁgr efBEYifHenfSbdut B3 ﬁ%utﬁ@bsfﬁ@bl’fﬂﬂ the bfRRicarbonate

de |inkages neans th

bm;‘\é rgpeesented Py is-intoss egﬁewm lgéeééeé thap erptavialtogbout 2, in
G EmbBa ,{g{%‘g’t SoRRd0E %mﬁfzol a‘iﬁsin sﬁﬁ %Hotiagr/ 2r@B&dihient about 2 to

another e ment of |ess than 5% upon heating said
abowA0pPeThe daanhnmnatféhabloaks wap be such as tofprapida@ copolymer
h%\S'i(l‘)l 23%9%e£1% elrg Bl'tfb% 0 F?ﬂﬁ&ﬂﬁg QB%IQE&&?&(O carbonate blocks.

onate a es erive
In gametralo theodongent loif ap/ﬂmn blochn ik ia omlarendwdtreerit@bnvhg) to about 95%
spec uch ene DQloks
a{ avr (_’)m8 5 ngr}"xg %(r)r}ente aboulf ISBQO ?he e S/(s) %g Rave(lﬁht with respect

t@dkyﬂﬁ&haﬁgn@dﬂhqmﬂymacopolyners can conprise the
reaction products of iso- and terephthalic acid,

A %Igﬁ' a8 Le@aG iR SR ?&Q%htﬁm?{éqs Hhﬁfr&%ﬁ% Flﬁﬁgla XVL, the

resorci no p0| yester caroona ner can
diicarlsaxythicaacidbnesidoed irt the arylatb dlocks$ n’myslp:mmxyled from any suitable

i carboxyl i ter ni.m.z a
dﬁvfﬁw?»%a&ff ieRgofris JeBERT BFreghoq Pt PHERRe of Rl iRiBonyii
aaﬁi @sitiaes, fimslndiap tiaosy Idepoé@ﬁeﬁmliphla’dc Riagridditilerides (so-called

1% % oc 9 sgglggrlltd) I?Ill ggriigod\sd etm Otdiill‘?len s 19 g angqge arylate blocks

comprise dicarboxylic acid residues derived from a mixture of iso- and terephthalic
acid residues, wherein the molar ratio of isophthalate to terephthalate is in one
embodiment about 0.25 to 4.0:1, in another embodiment about 0.4 t02.5:1, and in still

another embodimiznt about 0.67 to1.5:1.

In the organic carbonate blocks, each R® is'independently at each occurrence a
divalent organic radical. In various embodiments said radical comprises a dihydroxy-
substituted aromatic hydrocarbon, and greater than or equal to about 60 percent of the
total number of R® groups in the polymer are aromatic organic radicals and the

balance thereof are aliphatic, alicyclic, or aromatic radicals. Suitable R® radicals
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carbonate to formthe polycarbonate part of the
copol ynmer. For best effect, resorcinol ester content
wQ RE@)78788 t he resorci nol pol yester carbonate BODUBZNO&@47599
greater than or equal to about 50 nole % of the
pol ymer |inkages being derived fromresorcinol. In
sone i nstances REC of greater than or equal to about
75 nole% or even as high as about 90 or 100 nol e%
resorcinol derived |inkages may be desired dependi ng
on the application. The block copol yestercarbonates
1ﬁd1&cﬁélﬁepﬂelﬁ9ﬁ%e GRPREAyEETD 4all' bphe leé} 434 )6'1? ﬁdﬁﬂ&hyl)—phenylene,
ganl c cafbonat e blocks, pi ca as illustrated

#(fi-phoaylene)prepana, 69@—(543 ﬁ'—tearua@eﬁylﬂsle\spﬁgbll[yfl mdan]) and
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hythecarbphadiscloset kg nhae or forvega égenefic pospecifid)iail.BrPatent
4(iifP) 3¢ epresent ed by m that is in one enbodi nent
grea er than or equal to about 4, in another

enbodi nent greater than or equal to about 10, in
Insamk embedboctitsesth R s anaromtinorganieqaditaltandgb otter 20

b b
faleiene® e R Py B ot bona e bl ocke,

represented by p, is in one enbodi nent greater than or
egualpte gbouys22—n anot her enbodi ment about 10 to
about 20 and in still another enbodi ment about 2 to
boufi‘%{n}&/ The distribution of the blocks may be such
ide a copolymer having any desired weight
proportion of arylate blocks in relation to carbonate
wieoeikgach Ah an@Aérish mdtheydmﬂleﬂhntofwlaradical andYde k dridging

a3 R SR SHrLOr 0TS SBATES A A G SRSk sl e bonds

iNMFbAMIIASPEHtare tifuallyan Hal mbtawg é}@m posﬁﬁods'?ﬁﬂp‘cﬁrww in relation to
Al t hough a m x{ terephthalate is

f -
Y QPGS P PP Sa‘“" oxpula KAl argibisphgralss and foE the sake of

bﬁ-@ﬁiﬁﬁ@%rhﬂ"ﬂlﬁﬁeﬁé]y|1§§cﬁn§ttrﬁ§§<§semreb§t(ﬂ€ési%iﬁ e AR Y xy-
suitable dicarboxylic acid resid

sstipied gerrBatichydspsarbens. Brsheuidibeninderstaogs b@wywrcthat non-

bisphenol compounds of this type may also be employed as appropriate.

In Formula XVII, A' and A? typically represent unsubstituted phenylene or
substituted derivatives thereof, illustrative substituents (one or more) being alkyl,
alkenyl, and halogen (particularly bromine). In one embodiment unsubstituted
phenylene radicals are preferred. Both A' and A? are often p-phenylene, although both

may be o- or m-phenylene or one o- or m-phenylene and the other p-phenylene.

The bridging radical, Y, is one in which one or two atoms, separate A! from A% Ina
particular embodiment one atom separates A' from A2 Tlustrative radicals of this
type are -O-, -S-, -80- or -SO;-, methylene, cyclohexyl methylene,
2-[2.2.1]-bicycloheptyl methylene, ethylene, isopropylidene, neopentylidene,
cyclohexylidene, cyclopentadecylidene, cyclododecylidene, adamantylidene, and like

radicals.
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acid residues, including those derived fromaliphatic
diacid dichlorides (so-called "soft-block"” segnents).

WO oovars7stis enbodi ments n is zero and the aryl BABUS2006/047599
bl ocks conprise dicarboxylic acid residues derived
froma mxture of iso- and terephthalic acid
resi dues, wherein the nolar ratio of isophthalate to
terephthalate is in one enbodiment about 0.25 to
4.0:1, in another enbodi nent about 0.4 to02.5:1, and in
still another enbodi ment about 0.67 tol.5:1. In the

I 5&%@ efmbeaiRaNR E8mbIPASe (cB8AMILHRP khéWn a8 dﬁwm@m)l thditals are
each occurrence a_ dival ent organic radical.
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11kagdsob el Bla8B 66mpasing!lrasdrfaoE hiylater chafif ehdnisets iafd blocks
U S.  Patent , 4,217,438.. I n sone enbodi nents_each R6.is

camPAISHIEATEaAnis cahenatechain membery may eampRiise ab sttt s

a radical of Formula XVIl: A -Y-- A2 Formula XViI

wher ei n eagl) af estof BinRdgd Betdeb® AGaHEbIE Qlichrbé yiet act ¥sidue of an
radical and Y is a Rridging radical in ch one Aé
FYitecEPED ﬁ“gtaé‘rfSOS‘gp'apa‘t gropp of 7 %gmlw?ér@m@@ §FRPRIOE cxample
2B QAslSally MuS@EEY iR FS il HVEITL SHREIN RS B:i\"(ﬁreqﬁi@lymeﬁﬂéﬂ a
positions of A and A2 in relation to Conpounds in
which R6 has Fornmula XVII are blsphenols, and for the

sgk of brevity the term "bisphenol” is sonetines
uge to _designate the di hydroxy- substituted
ar omatli ¢_fiyaPo€arBofs. It shoul d be under st ood,

homever that non-

Formula XVIII
and

(b) a carbonate linkage between a diphenol residue of a resorcinol
arylate group and a (C=0)—0O— group of an organic carbonate group as shown in

Formula XIX, wherein R? and n are as previously defined :

Formula XIX
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bi sphenol conpounds of this type nmay al so be enpl oyed
as appropriate. In Fornmula XVIlI, A and A2 typically
WO e@r@3E8t unsubstituted phenyl ene or substit PBCEUS2006/047599
derivatives thereof, illustrative substituents (one or
nore) being al kyl, alkenyl, and hal ogen (particularly
brom ne). In one enbodi nent unsubstituted phenyl ene
radicals are preferred. Both A and A2 are often
p- phenyl ene, although both may be o- or m phenyl ene
or one o- or n}phenylene and the other p-phenyl ene.
The br ! di cal one.i n_which one o
I, p7Em 8@ ke ﬁopc’flvwrﬁafgﬂweas sybstantially pmpriscd of a diblock
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di cal ('])(f this type are -0-, -S-, SO or -SO2-
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cémprsed: d 1 RiIYH @ﬂﬁ@ﬁa\fé—eﬁ@ﬁ BYbERRe c&l&&l%n%? @wtg{) carbonate linkages
|sopropylldene neop e(5§ i dene, cyc exyl i

betyeen ﬁl@fﬂeéstrewﬂ piydate bl @hdmmcalrtleme end~blocks
adamantyl i dene, and li ke radicals. 24 WO 2007/078788

cBﬁ?ﬁlyleﬁ&Q%/o%%@ %9th 4 Barﬁgﬁﬁe ﬁﬁ?&%@ lm?‘& Ca ﬁ{grﬁﬁlahyls&%ﬁa resorcinol

(commonly known as "al kyli dene s afe

anylate blqekcandaprs gT8anid catbenate blaskeare typicalish peeparest from resorcinol
h
réf@egé %IQJ% mué]%; 8ﬁgxyp n%gf;%?%%% itn( rllegla gﬁ% PrpeRt a!cf‘ l:?gﬁ Asme and in
ammhvmemhodlmans at degst dppl hydrory-tarchizil sawsl Aﬁdaobgcaae:’s typically
the no S

h%)veeg%rg no f@‘l%%)g{éﬁ%qﬁhaﬁnl%ﬁgﬁ L6 o i’?ﬁilﬂeﬂr 8F E%uq 19949, to about
4¢,800,candtin ahbthekemhaymmnt of atamit 15@00 Itﬁlab(yutCK@mﬂ(l Thermally stable -
rds n some e nts

BT RORAT OBy PR riird B e R ieSasciol arylae containing
oligmneési with glicdigpnd, Na thahi—itap éd) all td) dilydrbASEbsPMRed aromatic

her idih drox -substi omati ¢ hydrocar bon.
ﬁrsf;zghﬂn in, pee g ar{%lp@tl s&p{xj @xa tertiary amine.

copolyestercarbonates are included. The chem cal r
In omkiagrascdxaticies Rab bmtsﬁsecaomhh SF B Pesi® 566G Ed Bonthe|fb

chai.n nmenbers . and bl r|S| ng organi ¢ carbonate
cERin Re RErey &1 . bR hewoione aod PeREoRy ay i sultons,
arRBin®ttutes 6T b@ﬂi&%ﬁé‘ cSpciiinbAiea ﬂ:‘s&%ﬁm )BXééde(ﬁﬂrQlate wherein
resi dque of an yl ate group and an - O R6- group o

Ao R CaB Ao GRTEIe g6 GEHHS i pobvervapiinkages ard aryl ester

linkages derived from resorcinol.

The amount of resprcinol based polyarylate used in the polymer blends used to make
articles can vary widely depending on the end use of the article. For example, when
the article will be used in an end use where heat release or increase time to peak heat
release are important, the amount of resorcinol ester containing polymer can be
maximized to lower the heat release and lengthen the time period to peak heat release.
In some instances iesorcinol based polyarylate can be about 1 to about 50 weight
percent of the polymer blend. Some compositions of note will have about 10 to about
50 weight percent resorcinol based polyarylate with respect to the total weight of the
polymer blend. .

In another embodiment, an article comprising a polymer blend of;
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as typically illustrated in Formula XVI11, wherein R6

is as previously defined : 0 -~ O \-lIl OR6-O1-
wao-eoomiorsssKVli 1| and (b) a carbonate |inkage bet MEENSH06/047599

di phenol residue of a resorcinol arylate group and a

--(C=0 -0 group of an organic carbonate group as

shown in Forrmula XIX, wherein R2 and n are as

previously defined : 0 -o 01.0O R2 n Fornula XI X 25 WO

2007/ 078788 PCT/ US2006/ 047599 I n one enbodi ment the

copol yestercarbonate is substantially conprised of a

di bl ock copolynmer with a carbonate |inkage between

resor ci nol®aryi %gt bt akoul 88 aby wetghh Pt a pelyspldprasepoly(ether

stdiess arld"pcﬂ?ﬁ:ﬁ%ﬁf/leﬁmgf g{ﬁghﬁsm% nciﬁ’ﬁg'lt:s\/ grt&rcar bonate

is substantially” conprised of a triblock

car bonat e- est er - car bonat e ctg_{)(gl i;mer W th carbonate
li nkages Det wedwut Bd tpabeniA0%e by arejghitof silicopk caprlymer;
organi ¢ carbonate end- bl ocks” Copol yestercarboiiates

with a cardyonathoui 0K egsbduet ¥EBPWRidh 8F FRdsovcisdiak&d

resorcinol arylate bl ock and an organi c carbonate
pPpivaplaty cantaipng graaier thanmicagakte ghpyicabmeledpresorcinol derived
liskygdea! e- cont ai ni ng ol i goners and containing in one
enbodi nent at | east one and in another enbodi nent at

| east two Jwydr ox%—; ermnal sites. Said oligoners

typi cal | y Dhave’ tneatght 28%pdvaneishbricrmetal owisleght in one
enbodi nent of about 10,000 to about 40,000, and in

isdotdinplardivebre Wei gt pracuat ishoitRRRptQ 18 BRbtad WedBR of the
T{]erng |y stable copol yestercarbohates nay be
PRYBIEPEIdhy reacting said resorcinol

aryl at e- cont ai ni ng
In other aspect an article comprising a polymer blend of

a)
bout 50 to about 99% by weight of a polysulfone, poly(ether sulfone),

poly(phenylene ether sulfone)s or mixture thereof:

b) about 0.1 to about 10% by weight of a silicone

copolymer;

c) about 1 to about 50% by weight of a resorcinol
based polyarylate resin containing greater than or equal to about 50

mole% resorcinol derived linkages;
d) 0 to about 20% by weight of a metal oxide; and

e) 0 to about 2% by weight of a phosphorus

coirtaining stabilizer, is contemplated.
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ol i goners with phosgene, a chain-stopper, and a

di hydroxy-substituted aromati c hydrocarbon in the
w@e@sernsres of a catal yst such as a tertiary am PET/UBI006/047599

one instance articles can conprise a blend of a resin

selected fromthe group consisting of polysulfones,

pol y(et hersul fone)s and pol y(phenyl ene et her

sul fone)s, and m xtures thereof; a silicone copol yner

and a resorcinol based polyarylate wherein greater

than or equal to 50 nole % of the aryl polyester
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vary w dely depending on the end use of the article.
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oraperage G SOl ERe (e heffatinuf b 25 bplSikaae Sifone
(PEIS)2&8ns, ahd résof@noltEkadsdFartyREOhave Whphesgld low heat release

pol yaryl ate can be abqut 1 to about 50 weight percent
Vgfuep H%’XHBPSPP@‘?S‘E}WEWJ?S‘%W' conposi tions of note will

have about 10 to about 50 wei ght percent resorcino
Tbﬁieﬁrﬁ?bytﬂﬁwkslafae}g\@o}lﬁsfﬁwh sd ﬁ?oﬁ gﬁpdlpﬁﬁi‘ comhigirg rlm‘n—
the . po . blen n anot her enbodj nent, an article
ress’ﬁwg‘sbay%éf [arﬂweﬁnfer mstangE 2 sgsorcinef By ester
BIBbhAS2 OB A T8N, redorcHoPbiterlconfen? PREL) 8RGO Ye Wedagitthan about

of a pol ysul fones, poly(ether _sulfone)s and __.
50angleshonthearplymeniinkages being flerived fpmygrarsineh dfightr R may
b%%%fterrgd.]{ntsgnéqﬁé‘cﬁn&@ REY oPBledial (1 B thbe®3Eor even as high as 90
copol ymer; c) about 99 to about | % by weight of a
or d 86 mile®i reprasingl dgrpveddinkpagsaney he desitedg great er t han
or equal to about 50 nole% resorcinol derived
THHARARR of Fhofiddl SRPESNtAAMRI P01 WRESINedGh tife Rhéketardant blend
oxi de, is contenplated wherein weight percent is with
cap ypecwidely vhing aay effectbviegmoust to tgduceliial releasp) iagepase time to

peak heat release or to improve solvent resistance. In some instances resorcinol ester

containing polymer can be about 1 wt% to about 80 wt% of the polymer blend. Some
compositions of note will have 10-50% resorcinol based polyester. In other instances
blends of polyetherimide or polyetherimide sulfone with high REC copolymers will
have a single glass transition temperature (Tg) of about 150 to about 210 °C.

The resorcinol based polyarylate resin should contain greater than or equal to about
50 mole% of units derived from the reaction product of resorcinol, or functionalized
resorcinol, with an aryl dicarboxylic acid or dicarboxylic acid derivatives suitable for
the formation of aryl ester linkages, for example, carboxylic acid halides, carboxylic

acid esters and carboxylic acid salts.

The resorcinol based polyarylates which can be used according to the present

invention are further detailed herein for other polymer blends.
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In other aspect an article conprising a polyner blend

of a) bout 50 to about 99% by wei ght of a
w@olyswBone, pol y(ether sul fone), poily(phenptEn82006/047599

ether sulfone)s or mxture thereof, b) about 0.1 to

about 10% by wei ght of a silicone copolyner; c) about

| to about 50% by wei ght of a resorcinol bared

pol yaryl ate resin containing greater than or equal to

about 50 ntile%resorcinol derived |inkages; d) 0 to
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yet one PEI'S) resins, resorci nol
ebaxveldnpul of abguitaliSe00thteeabout 30,060 ﬂ@ieyrnalbw\sthbl&tcomlyeasr@arbonates

l.Lilee érg%gr%d 'b%%% X ix %tsgn%l r\ég&gmof irla/?%é‘ QSS‘I’&IIITIE? ol[]%oﬁ'g &rs lvﬂm

aryl ers can a
p(hosgemlenatrlgasn one chiads-stoppen hnd a'sbelstlom Iddgelsquf—mbstltuted aromatic
i nst ance .a yesorci no ol yester
Ry Fasiberan PR Y p el R P et R Cont ent
(REC) shoul d be greater than about 50 nol e % of the
Ip @hy instarice nkwies etldend witbrimpeay o rftame mdanq@o:lompﬁs@w resin

spegistaror e H50 b aine &R0 Ri bR eaE s bayetpgmice
smibﬁeé; aed Aiicturs|theeof; ‘ae;ﬁxdoma kagslgmienyiba tastding.badétbaryl
lé?qtr 5$§fén W, S%.Erglg%?l{eﬁ o or equglt §6‘ ngleg}) of the arylspcﬂyester
linkages are aryl ester linkages derived from resorcinol. The term "polymer linkage"
or "a polymer linkage" is defined as the reaction product of at least two monomers

that form the polymer.

In some instances polyimides, polyetherimides, polyetherimide sulfones and mixtures
thereof, will have a hydrogen atom to carbon atom ratio (H/C) of less than or equal to
about 0.85 are of note. Polymers with higher carbon content relative to hydrogen
content, that is a Jlow ratio of hydrogen to carbon atoms, often show improved FR
performance. These polymers have lower fuel value and may give off less energy
when burned. They may also resist burning through a tendency to formn an insulating
char layer between the polymeric fuel and the source of ignition. Independent of any
specific mechanism or mode of action it has been observed that such polymers, with a
low H/C ratio, have superior flame resistance. In some instances the H/C ratio can be
less than 0.85. In other instances a H/C ratio of greater than about 0.4 is preferred in
order to give polvmeric structures with sufficient flexible linkages to achieve melt
processability. The H/C ratio of a given polymer or copolymer can be determined
from its chemical structure by a count of carbon and hydrogen atoms independent of
any other atoms present in the chemical repeat unit.
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can vary widely using any effective anmount to reduce
heat rel ease, increase tine to peak heat rel ease .or

WO e007/0p878%e sol vent resi stance. I n sone i nst anBE€rUS2006/047599
resorcinol ester containing polyner can be about |
wt % to about 80 wt % of the polyner blend. Sone
conpositions of note will have 10-50% resorcinol based
pol yester. In other instances blends of
pol yet heri mi de or pol yetherim de sulfone with high REC
copol ymers will have a single gI ass transition

er at ure of abou 150 t
1% S0BF RS I o e PIaSih S8 il aBiesim them, wil
hgﬁ@@hﬁgul}'ehﬁﬂt &lheaEQUﬁiessf_, thai Bbotit 655&/?@{1&% ('Ih_dﬂi\elkrtlﬁstances the
erive romitnhe reaction pra Of resorci , O
peakabeat selgase iy b er‘@%ﬁotf*e‘il Aut qﬁ?ﬁﬁé&ém tooneégﬁ'ses&‘[%a&e of
nﬁﬁb P atiduF 2 LRAYEis msaglb@nmlmvaabw%c&walh@e}r@o&%ns and
e formation of aryl ester linkages, for exanple

atimltﬁmy‘lh? Fomcthemh I PthesinsiengesAtme ¢ peak heabrgledss tigepf greater
R hi 1 resorci nol based

t% ol yar g%‘gﬁgg&vﬁnaﬁ%a}ﬁwbggused according to the

present invention are further detailed herein for

Insprae cpmpywépnml@rm@d ofpolyinpdesy potygthggmides, polyetherimide
ﬁ%éﬁ%@ﬁ%ﬂé?f&%ﬁi %N&%@%@g@@ﬁeﬁl%ﬁwpbtye% l&ast

one carbonate e ween
coriRUicg greaten rtlyarmreethbtolabanw(amolﬁ”@ mpccmelrdwwaql tinkages will

bgltloaﬁ‘llé A&, Er%’ @ﬁecél'lli)gdl etiP %{eeﬁefui R59 4 %%5%( chlaﬂgr!mttance greater than
ary ReZCont Al i ng ol 1 gdéners prepar y vari
abnintoﬁl%msmmasxired bg ASTMen¢thod DAAA3 eba tlaclmeagot‘ 21nuli1eneters In
Olﬁéeé g{lstz?r?cnts ﬁh (3) (:Re(g en% glggenmgfntaf:nsde tlrz{}lsélar%tggcleoénpqnﬂloq{s as I%eas%ed by-
Aypvoakihpd Im\omyv@ngbe leay thaa gboutrAAi%.C In ameﬂ\anghdxmemsahe
enbodi nent, of abgqut 00 abo 40, Q0

Rfah PR Y te PSR an 28Tt 260 BiRRReals hgiiess than
abbel 208! Yn st 1abler GRERYLHE SoAPOEHDALAS artivhymade from it will have
prepared by reacting said _resorcinol

aatmsgv%mesrwgr?ﬂtmhm AP % Adinhazsyalusdislow gbortdags with a

;QQE hestdtRasd FNBR thadBledifal {RLSFEWIRE.
di hydr oxy-substituted aromatic hydrocar bon in the

pr esence of a ¢ am_ne

e fipe svieedagt 6{*9%’3? eplamie Kol & plgsipenide
shﬁbﬁésd&ﬂﬁ&tﬁ?@ﬂﬂfek&iﬁn E@;&bﬁmt sehf6h@d of BEsuttING 26D weight
consi stl ng of p pol yet heri m_des,

psERepbtResd o the tots% Petghé gf the fgmpostigne IV tthig thisrangg, the amount
otithé FOPENRE YolyERheriiided poBRi&intak shFsRY Riktures thereof may

be greater than or equal to about 20, more specifically greater than or equal to about

50, or, even more specifically, greater than or equal to about 70 weight percent.

In another embodiment a composition comprises a flame retardant polymer blend of?:

a) about 1 to about 99% by weight of a polyetherimide,
polyetherimide sulfone and mixtures thereof,

b) about 99 to about 1% by weight of an aryl polyester resin
containing greater than or equal to about 50 mole% resorcinol derived linkages,

c) about 0.1 to about 30% by weight of silicone copolymer

d) about 0 to about 20% by weight of a metal oxide,
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pol yester resin wherein greater than or equal to 50
nmol e % of the aryl polyester |inkages are aryl ester
wo 2okagsess deri ved fromresorcinol. The term " pPCYIBL006/047599
I i nkage" or "a polyner |linkage" is defined as the
reacti on product of at |east two nononmers that form
the polyner. In sone instances polyimdes,
pol yet heri m des, pol yetherim de sul fones and m xtures
thereof, will have: a hydrogen atomto carbon atom
ratio (HC of less than or equal to about 0.85 are
of note. Polynmers with higher carbon content relative
t o hydr ogéfheEginthsweighhpercents arq vishirespestdo die tojal msieht of the
cbifip&afiben atoms, often show inproved FR performance.
These pol yners have | ower fuel value and may give off
| ess energy when_burned. They may al so resi st burning
In pthetgipest & rprRasition eomprises adlamesgtasddnt golyarerbleng af;
bet ween t . d 0 af .4 gnLtjon.
Independe%?e ’g‘?&%ﬁ? t g%(g‘g??i cgyne“{:eﬁ%ﬁ?g%?gﬁ'e?r%gg% gku
action it hagolyetherividesultoneresim, such pol ymers, with a
low H C rati Io, ' Ch.. . lLn sone
i mot ances 7 nabaf £ 16 sBHBS0Rby W of EHEh AR Ghased S8R e
ot her i nst anc@saiaing geatat than of equad &b avout S@melbBites@rcihol
is preferred,in rder to give polyneric structures
with suffici %éﬁ Vefiﬁlé%”aﬁ?sé I i nkages to achieve nelt
pr ocessabic) i atyout DHetoRbGur B% byoleightgif\stiicone lcypalfymer
copol ynmer can b eterm fromits chem cal [
struct ure “y? ougggﬂflg?ﬁt %%Bﬁﬁveéﬁ% OQE%‘P?}E‘&N@%&HQ
i ndependery Oto alfiy 204 b ivedihd B8 a PhesphBus ddntdifing stabilizer,
chem cal repeat unit. 29 WO 2007/078788
PCT/ US20089 tPPrereplatady sope cases the flane retardant

pol ynmer blends, and articles made fromthem wl|
Pbiyaid2s avitihe geféahl feemeis@0f | ess than about 65
kWmn/ma. In other instances the peak heat rel ease
wild be less than aliout 65kWnma. A tinme to peak heat
rellea re than about 2 mnute is also a

benef iﬁ aspect of certain conpositions and

ar i‘&h{e defromthem In other instances a time to
peak Mheatl rel gase tinme of greater than about 4

m nut s ﬁ’ay aachieved. In so ['gpgg' tions the
bl end of polyi m des, polyet herla:?ﬁ gs pgl yet heri m de

ul fones or mxtures thereof with silicone copol yner
wgﬁr@uhﬂﬁ moys) thear { eypicaldy gbout 10 to about 1000 or more, or, more

specifically about 10 to about 500; and wherein V is a tetravalent linker without
limitation, as long as the linker does not impede synthesis or use of the polyimide.
Suitable linkers include but are not limited to: (a) substituted or unsubstituted,
saturated, unsaturated or aromatic monocyclic and polycyclic groups having about 5
to about 50 carbon atoms, (b) substituted or unsubstituted, linear or branched,
saturated or unsaturated alkyl groups having 1 to about 30 carbon atoms; or
combinations thereof. Preferred linkers include but are not limited to tetravalent

aromatic radicals of formula (XXJ), such as

31



contai ning greater than or equal to about 50 nol e%

resorcinol derived linkages will be transparent. In
wor@7entyssli nent, the bl end has a percent transPCT/AUSI00€047599

greater than about 50% as neasured by ASTM net hod

D1003 at a thickness of 2 mllineters. In other

i nstances the percent haze of these transparent

conpositions, as nmeasured by ASTM nethod D 1003, wl|

be | ess than about 25% In other enbodi nents the

percent transmttance wll be greater than about 60%

and the percent. _haze |less than about 20% In still
ot her nces t’H si tion and article made from
it w e a gisttttance oi f greater than about

50% and a haze val ue bel ow about 25% with a peak heat

rel eqse Qf less than or _equal to 50 kWnR. In the
flanme | ends t | yi .o
pol ye itgegl_pol et h d ones or nj.xtur e?(XI)

thereof may bé present in anpbunts of about 1 t6° B8

99 weight percent, based on the total weight of the
WhERPW td Divaldht Blolp kélested &RGEtheldt6upsdisiting@f -OheS-, -C(0)-,

pol yi m des, pol ge,t heri m des, polyet herém deb sul &onﬁs

SO~ nQt.uF el REPEBE Aijtesgdaying g fhh HFbwy g2nf o
ﬂgglg)ﬁtgteag}gﬁm&sstﬂﬁﬁbi ifchldiXg pEgRbRSalk ekt Goups] bk ghéup of the

, or, even nore specifically, greater than or
fartnudd -Q-&-8b sihersin thdiyaentands af the WV aeighe eP-Z-O- group are 1n
dj pents, S bdsiihsC MPWhefem 2 i HaiRd RLBbIANT
th%g%zgh%’rq?%[’:,’e’ﬁoaqg??g gééltg(ghosﬁfgml)&’%l 0 abodt 99% by wei ght i

comprisgert epaplivordivaldat, radigals pé forarila{¥XIRy i | f one and
m xtures thereof, b) about 99 to about | % by wei ght

of _ap. aryl pelyester resin. copfiai ning greater than or
equ 0 about nol e% ci nol derived |inkages,
e) t 0.1t ut , 30 i ght of silicone

copolynmer d) about O to about 20% by wei ght of a
nmetal oxi de, 30 WD 2007/078788 PCT/ US2006/ 047599

wh ANt wei ght per r h respect to the
0 h>ﬁf the c si@io n otsher aspect a
conposition conprises a flanme retardant pol yner blend
pr; a) about 50 to}%Eout 99% by w isght of a

ﬁo_t%et her g),;”i“@r, @ @

H;C CH,
—{(:) C(CH;); @-
H,C CH, (Formula XXII)

R’ in formula (XX)) includes but is not limited to substituted or unsubstituted divalent
organic radicals such as: (a) aromatic hydrocarbon radicals having about 6 to about

24 carbon atoms and halogenated derivatives thereof; (b) straight or branched chain
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pol yet herim de sul fone resin, b) about 1 to about 50%
by wei ght of a resorcinol based pol yaryl ate
wa@oeonrAarsTss g greater than or equal to about 50 PoOT/E%2006/047599
resorcinol derived |inkages, c) about 0.1 to about
10% by wei ght of silicone copolynmer d) about O to
about 20% by wei ght of a netal oxide, and e) O to
about 2% by wei ght of a phosphorus cont ai ni ng
stabilizer, is contenplated. Pol yi m des have the
general formula (XX) 0 'O [N(VNR OO0 a (Formula XX)
rﬁ'rﬁ&@al‘s $atREabbiNiolabouy PO €abb afpey (c)k%cto@llé}@éﬁétradxcals

nore, or, nore specifically about 10 to about
hgwog ahwet Iteeaberh24/carhon atoss av ) éirwalmt ardifalgof fhsgeneral
%g§)on as long as the linker does not inpede
synt SsI's or use of the polyimde. Suitable linkers
include but are not |imted to: (a) substituted or
atunat ed, unsaturated or aromatic
2l i c groups having about 5 to
R : b) substituted Or (g
unsubstituted, |inear or branched, satura?nama\q)
unsat urated al kyl- groups having 1 to about 30 carbon
vehtenein Q isrdefivedrb$ alaveons thereof. Preferred linkers
i.nclude but are not |limted to tetravalent aromatic
9B Qs B i By o o ags bolfekieiifial Cfbibs and
polyetherimides, particularly those polyetherimides known in the art which are melt

processable, such as those whose preparation and properties are described in U.S.
Patents 3,803,085 and 3,905,942.

Polyetherimide resins may comprise more than 1, typically about 10 to about 1000 or
more, or, more spécifically, about 10 to about 500 structural units, of the formula
(XXIID)

o 0
— N O——T—@%N—RJ—
4 o}

wherein T is -O- or a group of the formula -O-Z-O- wherein the divalent bonds of the

(Formula XXIITI)

-O- or the -O-Z-0O- group are in the 3,3', 3,4, 4,3', or the 4,4' positions, and wherein Z
is defined above. In one embodiment, the polyimide, polyetherimide or
polyetherimide sulfone may be a copolymer. Mixtures of the polyimide,

polyetherimide or polyetherimide sulfone may also be employed.

The polyetherimide 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 (XVIII)
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(Formula XXI) wherein Wis a divalent group sel ected
fromthe group consisting of -0-, -S-, -C(O-, S2-,
w0 307/07878H; z, ; (y being an integer having a vRCTESDNG6/047599
to about 8), and fluoronated derivatives thereof,
i ncl udi ng perfluoroal kyl ene groups, or a group of the
formula -OZ-O wherein the dival ent bonds of the -W
or the -O-Z-O group are in the 3,3, 3,4, 4,3, or
the 4,4 positions, and wherein Z is defined as above.
Z may conprise exenplary divalent radicals of fornmula
6&XX). 0o BepO o> > -0 --0 HBC /CH3 HBC H3 0~-- o
Q8 C Br CH3 and H3C Br Br CH3 H3C CH3
3C CH3 (Fornmula XXI'l1) R7 in fornula
ncl ud€s ;gt is not [imted to substituted or
msubstituted val e ic radicals such as: (a)
aromatic hydrocarbonaﬁgg@%g?g havi ng about 6 to about
24 carbon atons and hal ogenated derivatives thereof;
With) ansenganigishianaineiof hecfosgub IR 32 WO 2007/ 078788
PCT/ US2006/ 047599 al kyl ene radi cal s having about 2 to
about 20 car bongaygeenpic) cycl oal kyl ene radi c@lgsmula VII)
havi ng about 3 to. about 24 carbon atons, or (d)
di val ent rapicalénof the general formula (VI) (Formula

wherein JianddR nate deling a3 desaribed shayse.

Examples of specific aromatic bis anhydrides and organic diamines are disclosed, for
example, in US Patents 3,972,902 and 4,455,410. Illustrative examples of aromatic
bis anhydrides include:

3,3-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)phenyl]propane dianhydride;
4,4'-bis(2,3-dicarboxyphenoxy)diphenyl ether dianhydride;
4,4'-bis(2,3-dicarbbxyphenoxy)diphenyl sulfide dianhydride;
4.,4'-bis(2,3-dicarboxyphenoxy)benzophenone dianhydride;
4,4'-bis(2,3-dicarboxyphenoxy)diphenyl sulfone dianhydride;

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

4-(2,3-dicarboxyphenoxy)-4'-(3,4-dicarboxyphenoxy)diphenyl ether dianhydride;
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Sonme cl asses of polyimdes include polyam di m des,
pol yet heri m de sul fones and pol yetherim des,
w@asoziozsrBar | y t hose pol yet heri m des known in tPET/E81006/047599
which are nelt processable, such as those whose
preparati on and properties are described in U S _
Patents 3,803,085 and 3, 905, 942. Pol yet heri m de resins
may conprise nore than 1, typically about 10 to about
1000 or nore, or, nore spi.cifically, about 10 to
about 500 structural units, of the formula (XXII1) O
Nl sl e o . -
SO T . AUSA RO pAEK i pieny P Hanffyaride
b%nds_ of the -0- or the -O-Z-O, group are in the _
44 2g3-dicarbexyphengxy)-r (3y4rdicarbexyphanoxyibenzenhenowredienhydride; and,
L _hin 18: 8 .
o By P S RERR R TER ke n Bt Wanhyaride,
wedpas! wprens miktaresrtbereof. t he pol yi ni de, pol yet heri nmi de
or polyetherimde sulfone may al so be enpl oyed. The

LPLd. e ] : f el S

e et T S S ORI HAEs H1B 8 S B pove
inchudssi bt i9 hotdimitedtracompbursisevhereindh yafithel froda CEEIV)
formula (XVII1) 33 WD 2007/078788 PCT/ US2006/ 047599 O
O O 4 OO( la V) wth an organic diiam ne of
TQ— R-NH2 (Forrmula VIlI) wherein T
and R—are dettied as descri bed abo(Eorm#aXINgs of
speci fic aromatic bis anhydrides and organic di7am ngs

R&! . S2 J , '
e eSS | PR Bre Ay I N A ot
positions, and mixtures thereof, and where Q is as defined above.

Any diamino compound may be employed. Examples of suitable compounds are
ethylenediamine, propylenediamine, trimethylenediamine, diethylenetriamine,
triethylenetertramine, hexamethylenediamine, heptamethylenediamine,
octamethylenediarnine, nonamethylenediamine, decamethylenediamine, 1,12-
dodecanediamine, 1,18-octadecanediamine, 3-methylheptamethylenediamine, 4,4-
dimethylheptamethylenediamine, 4-methylnonamethylenediamine, 5-
methylnonamethylenediamine, 2,5-dimethylhexamethylenediamine, 2,5-
dimethylheptamethylenediamine, 2, 2-dimethylpropylenediamine, N-methyl-bis 3-
aminopropyl) amine, 3-rﬁethoxyhexamethylenediamine, 1,2-bis(3-aminopropoxy)
ethane, bis(3-aminopropy!) sulfide, 1,4-cyclohexanediamine, bis-(4-aminocyclohexyl)
methane, m-phenylenediamine, p-phenylenediamine, 2,4-diaminotoluene, 2,6-
diaminotoluene, m-xylylenediamine, p-xylylenediamine, 2-methyl-4,6-diethyl-1,3-
phenylene-diamine, 5-methyl-4,6-diethyl-1,3-phenylene-diamine, benzidine, 3,3°-
dimethylbenzidine, 3,3’~dimethoxybenzidine, 1,5-diaminonaphthalene, bis(4-
aminophenyl) methane, bis(2-chloro-4-amino-3, 5-diethylphenyl) methane, bis(4-
aminophenyl) propane, 2,4-bis(p-amino-t-butyl) toluene, bis(p-amino-t-butylphenyl)
ether, bis(p-methyl-o-aminophenyl) benzene, bis(p-methyl-o-aminopentyl) benzene,
1, 3-diamino-4-isopropylbenzene, bis(4-aminophenyl) sulfide, bis (4-aminophenyl)

sulfone, and bis(4-aminophenyl) ether. Mixtures of these compounds may also be
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bi s anhydri des i ncl ude:

3, 3-bi s[4- (3, 4-di car boxyphenoxy) phenyl ] pr opane
walc@nioystss de; 4, 4' - bi s( 3, 4-di car boxyphenoxy) dP@hea3e6/047599

et her di anhydri de;

4, 4' - bi s(3, 4-di car boxyphenoxy) di phenyl sul fide

di anhydri de;

4, 4" - bi s(3, 4-di car boxyphenoxy) benzophenone

di anhydride; 4, 4'-bis(3,4-dicarboxyphenoxy)di phenyl

sul fone di anhydri de;

d box h ]
b SR RSB RSE Bty and -

pﬁérﬁ}»&éndﬂlﬁaﬁiﬁm& Bulfday1 dianiline and mixtures thereof,
4, 4" -bi s(2, 3-di car boxyphenoxy) di phenyl sul fide

bﬁ.{-‘ Q%ggéléwgt dhe BelyethsrimidrsesiaomsisRe Heprural units according to

et YRVIY &herdn 4acPR $¢ thddp &&ﬁfl?ﬁ%ﬂ%ﬁé ¥? Ai-phi&¥ene or a
sulfone dlanh dride; 4-( %
migtuge the é"ﬂé% vadent(redtaalmfém W@%Yy) di phenyl -
2, 2- propane dlanhydr|de
4-( 2, i can enoxy) 4' - (3, 4-di car boxyphenoxy)d
i de; 34 WD 2007/078788

PCT/ 06494
4- (2, 3- dlcegﬁoxyphenoxy) 4' (3§EPQHW¥&XBg%&phenoxy)diph

enyl sul fide dianhydri de;

Imahécﬂ:d&mbnthb maélphﬁéthm}s) oftnakidg thelpdl pinkia¥y, phritakylybenz
nane .di anhydr i

DB eS RS P HERE IS Patonts 318404053 32 R4Ry3 0085,

3bes)942, 39 d300s, dham hpdIsode Thase padeits nhti¥Aéd £ $he purpose of
Another class of aromatic bis( efﬁ

ures theref
tf'&ﬁﬁlygf byway pf divsaton geneahindsnesificipythadoins prepanng
Rehigdes, but is not limted to, conpounds wherein T

|s of the formula (XXIV) (0~_Q_ D (Formula XXIV)
y in

he i pka for exanple, are preferab
PPIYmides, dolyitherimidige Ang polystperigpyanes magrhvaprell e of
abdift 10e0io, ab@ﬁdl@\@ﬂiﬁ% ;lgr ningfe gﬁlfﬂn ed r@@a@ﬁx%dt@n Windham S&iety for

conpound may be e es of su

Eﬁﬂﬁdﬂﬁ%abr(ésw}l 18 @I‘i ¥4 tnelbOpfrW Censidg arﬁﬁnbﬂogram (kg)
vs;e{ éhrtne frhé/ tn%] %b@&h{éﬁt tﬂé S&E‘:Xt‘h@ﬁﬁﬁ&é %g‘rllnnha’s a weight average

molecular weight (Mw) of about 10,000 to about 150,000 grams per mole (g/mole), as
measured by gel permeation chromatography, using a polystyrene standard. In
another embodiment the polyetherimide has Mw of 20,000 to 60,000. Such
polyetherimide resins typically have an intrinsic viscosity greater than about 0.2
deciliters per gram (dl/g), or, more specifically, about 0.35 to about 0.7 dl/g as
measured in m-cresol at 25°C. Examples of some polyetherimides useful in blends
described herein are listed in ASTM D5205 “Standard Classification System for
Polyetherimide (PEI) Materials”,

The block length of the siloxane segment of the copolymer may be of any effective
length. In some examples it may be of 2 to-70 siloxane repeating units. In other
instances the siloxane block length may be about 5 to about 30 repeat units. In many

instances dimethy] siloxanes may be used.
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triethylenetertram ne, hexanethyl enedi am ne,

hept anet hyl enedi am ne, oct anet hyl enedi ai ni ne,
woervanes7By/ | enedi am ne, decanet hyl enedi anm ne, 1PARUS2006/047599

dodecanedi am ne, 1, 1 8-octadecanedi am ne,

3- et hyl hept anet hyl enedi am ne, 4, 4-

di net hyl hept anet hyl enedi am ne,

4- et hyl nonanet hyl enedi am ne, 5-

nmet hyl nonanet hyl enedi am ne,

2, 5-di net hyl hexanet hyl enedi am ne, 2, 5-

di me h thiyvlenedi.am ne, 2 . :
2. o R0 IREGR PRI Phatirs prog spscific embodiment of the
sidovane gopelyher dnit Ay bd-uved. MEraniteassutl s oedicddl yitherimides are

- 1, 2-Di sam n y ne, Dbi - am nopr opyl )
sty pylrs B gBPSASE A sof el et 4.868587 T nefnsibnce
pblysthefinilde SifsaeEOEENOH prepdBd NRA thanfePhRiMKl & BGH EH 16p

-yphen_yl_enedl am ne, 2,4-diam notoluerie, 2,6- )
Pgl SHSPRYEE, GRerRt that 2 pettiasn atplhafthe organigiditeine dpaatentas
reil A0RH WY arfarfindli&hlivhied ofs NGk
o) e Biired ofan) SAON R Ry o e formula X
wherpin gds apttigges 8ayingiana@iuenfsd togdibept Hdniyisemeiothendnstances g may

= i A e ' 5 ] hane
g o R AR kP S Bt SARERMS By e bout 2.0
aow 20-cagheinraspimeny| ) propane, 2, 4- bi s(p-ani no-t-butyl)
t ol uene, bis(p-am no-t-butyl phenyl) ether,
bi s(p- et hyl - o-am npgphenyl ) benzene,
bi s(p- et hyl - of am n p%yl ) benzene, 1, . 0

-NJLag3r -no-di- | 1~ B 4- am nophenyl.

l_g%rlq;—iqg'e, b?‘s ( -gn?n P fﬁﬁ? —?ﬂ'lﬂ ne, and
bi s(4-am nophefyl )" ¢ther. M xtures of these conpounds

may al so be 35 WD 2907/ 078788 PCT/ US2006/ 047599

used. The preferred di am no conpounds are aromatic

di am nes, especially m and p- phenyl enedi am ne,

sul fonyl dianiline and mixtures thereof |n ondFormulaXXII)

enbodi nent, the polyetherimde resin conprises

Sete qulyqﬂadri_mxgd iibxgﬁ&(rflﬁl}" ngfdrmed}‘b@rrah&t@n(af\éhl &rgz?ﬂﬁ@ BRbhfine, or
eac .S I nde ent - nyl ene or m phenyl ene or
nifire ot ARG CHERBgh WRGe 116 S g VATRRE] GHEaRIErine of
fdrhild RIXTUAR] énedf) mofeldigniryRrided 3¢ for@ufa ¥/ THE @M A
cg%(;\)/gnents may be physically mixed prior to reaction with the bis-anhydride(s), thus

forming a substantially random copolymer. Alternatively block or alternating
copolymers may be formed by selective reaction of XIX and XXII with dianhydrides
to make polyimide blocks that are subsequently reacted together. In another instance
the siloxane used to prepare the polyetherimde copolymer may have anhydride rather

than amine functional end groups, for example as described in US Patent 4,404,350.

In one instance the siloxane polyetherimide copolymer can be of formula XXIII
wherein T, R’ and g are described as above, n has a value of about5 to about 100 and

Ar is an aryl or alkyl aryl group having 6 to about 36 carbons.
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I ncl uded anong the many net hods of naking the

pol yi m des, particularly polyetherimdes, are those
waleaclosesl i n US Patents 3,847,867, 3,852,242, PCT/US2006/047599

3,803,085, 3905,942, 3,983,093, and 4, 443,591. These

patents nentioned for the purpose of teaching, by way

of illustration, general and specific nethods for

preparing polyimdes. Polyimdes, polyetherimdes and

pol yet heri mi de sul fones nmay have a nelt index of

about 0.1 to about. 10 grans per mnute (g/mn), as

neasurep by rlca Society for Testipg Materials

(ASTM 1D1238 at 0 abo ZOC usi ng

O
ki | ogng htN I i dijen her—Z N‘}-‘
p ﬁ&et er de resl has a |ght er age Dl ecu

i ght A My) of aboutO10, 000 tJF about 158 000 grans pe®
nole (g/nole), as measured by gel perneation
chr omat ogr aphy, using a polystyrene standard. In

odi ment the pol yetherimde has Mv of 20, 000

(?m@ggmmwch pol yetherim de resins typically have
an intrinsic viscosity greater than about 0.2
Ineoineisilexanernolyegherimides the)diamgine mnglpie@f the gileyape

p%?y g@ee%lgg cg,g?lggl%gé mQ% %gﬂ%%ﬂgaygtﬁhze%%% g at%&&trao%a% @), of the
dmbieadsmicesd orgaad sﬂexmemf doreulla XD andh aRSENODS 206ut 80 mole %

SR SRR3R S e RIS
cfb&gfmaﬁt d@fntahtliﬂlfm),p p5 yoreoutrel) nibsle 8§ ofithy aaiihie ot anteydride

In so exanples it may be of 2 to-70 sil oxane
tP’%‘b‘gﬁttefiﬁégad‘ﬁ'l qua'}% other instances the siloxane

bl ock I ength may be about 5 to about 30 repeat units.
In me@y | HiglaTgdhade Sepimatéd PolyaxarrBlendny be used. 36
WD 2007/ 078788 PCT/ US2006/ 047599 [096] Sil oxane

|

b UE{ISEd Al SRR R RO oA Rl Rle of: )
aspuiy asyl Iethealhetope (D SEKY selettedd Sromr the ghwmmpnﬂﬁgﬂmlmbether

404, 3 690, 997,
hagtis meapir hedonses peyaes Lergaiatd Boneh e RIS B
Mlhﬁfonbmhdrbmﬂwiﬂls,&ﬂ afplyethainide selfone (REIS) hxdapgrdatatthan or

equglot gO mole% ofa the lm?(ageshc%nglg 32 Iag a%lll %{Hf” r?e ér%%Ct ant is

Phase separated means that the PAEK and the PEIS exist in admixture as separate

- chemical entities that can be distinguished, using standard analytical techniques, for
example such as microscopy, differential scanning calorimetry or dynamic
mechanical analysis, to show a least two distinct polymeric phases one of which
comprises PAEK resin and one of which comprises PEIS resin. In some instances
each phase will contain greater than about 80 wt% of the respective resin. In other
instances the blends will form separate distinct domains about 0.1 to about 50 .
micrometers in siZe, in others cases the domains will be about 0.1 to about 20
micrometers. Dornain size refers to the longest linear dimension as shown by
microscopy. The phase separated blends may be completely immiscible or may show
partial miscibility but must behave such that, at least in the solid state, the blend

shows two or more distinct polymeric phases.
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repl aced by an am ne-term nated organo sil oxane, for

exanple of the formula XXIl wherein g is an integer
whaniogs7as val ue of 1 to about 50, in sone ot hePCT/US2006/047599

i nstances g may be about 5 to about 30 and R is an

aryl, alkyl or aryl alky group of having about 2 to

about 20 carbon atons. ~ I | H2N- R -Si (O7ol R NH2 |

i 9 (Fornmula XXI'l) Some pol yetherinde sil oxanes may

be formed by reaction of an organic diam ne, or

m xture of diamnes, of fornmula XI X and the

f XX | d
TREAE SEERERGO ISR e abl o ERuP in abRPl b nas yadiee
mﬁmﬁm getﬁmwr ﬁﬁxgsdﬂdap‘éhd‘aﬁg loy: thé Kﬁiﬂuw dpplicitior, @&l dider resin
algass *E%ﬂla'r Wﬁgﬁ ér:i"ml&lg_sfpmayﬂ?érl 9%0( %9 haf?qr\?@qhygww egf use

applicAtiBal dnddthe G@sﬁﬂ:’d y‘"@)beq é;r&'féaie‘jl‘}{éyrax? @Fxrahxfcan also be
reacti on of Xl X an W th anhydri des

158Pyp #belSronsver R8:76 Hat75e?r5e [%mgéwamthy appligatien, the ratio may
als8 98400 tol dd- @(f‘ il SR LR Ewill E@n’é&ht@i echgﬁﬁﬂ t(tjl?e r&tlos of
ot f §

are the eri nde copoly
theaRfEBK totPdi Camfarllewf amyotdlonwaibes m‘dl(gwdhpsthe fawited xangek e

gﬁggglc(;,{ @,%qjew PIEQtent 4,404,350. |In one instance

oxane po erimde copol yner can be of
forrrula XXI'l'l  wherein T, R and. g are described as
The prapertipsifdhafivall blends Whidioenthe asljatieiiby thdgargithe fatidseof

nEeets, EuRL R BB Bl A8 Bl Be9RBkbandBiyy, e
exgmple, ifi cmeRmISidit@erBi the poly@herigide Sfoneaesinkan ¥KexXptes¢ntlin any
ar‘?l?ﬂ?th %’fec?(?g o ch yleet tl}rel{)rlowe %%néregsmg,%ﬁ% fbad %ea 1%? ceaqatabmty of
the PAEK blends over the individual components themselves. In some instances the
PAEK can be present in an amount of about 30 to about 70 wt% of the entire mixture
while the amount of the PEIS may be about 70 to about 30 wt% wherein the weight
percents are with respect to the combined weight of the PAEK and the PEIS.

In some embodiments the phase separéted polymer blend will have a heat distortion
temperature (HDT) measured using ASTM method D5418, on a 3.2 mm bar at 0.46
Mpa (66 psi) of greater than or equal to about 170 °C. In other instances the HDT at
0.46 MPA (66 psi) will be greater than or equal to 200 °C. In still other instances,
load bearing capability of the PAEK — PEIS will be shown in a Vicat temperature, as
measured by ASTM method D1525 at 50 newtons (N) of greater than or equal to
about 200 °C.

In still other instances load bearing capability of the phase separated polymer blend
will be shown by a flexural modulus of greater than or equal to about 200
megapascals (MPi) as measured on a 3.2 mm bar, for example as measured by ASTM
method D5418, at 200 °C.

The phase separatzd polymer blends may be made by mixing in the molten state, an

amount of PAEK; with and amount of the PEIS The two components may be mixed
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pol yet heri m de copol yners may contain about 20 nol e%
to about 50 nole % of the am ne-term nated organ

wa@ 2éogas788 of formula XXl I and about 50 to aboupCBOSI06/@47599
% of the organic diamne of fornmula XIX In sone
si | oxane copol yners, the siloxane conponent contains
about 25 to about 40 nole % of the am ne or anhydri de
term nated organa siloxane. C. H gh Tg Phase Separated
Pol ymer Bl ends. Al so disclosed heirein are phase
separ at ed polyner bl ends conprising a m xture of: a)
a poly ar et her ketone (PAEK) selected fromth

by Ay Pt g thp skijlsd pitisan Heat wilk sesyHdn arﬁw@s%ﬁpyrated blend.
SulEHRARRs 1m&d€eéﬂﬁfsldﬁe§19{b$§1 and ROl yet her et her
ketones; and conbi nafions ghereof with, b) a
olyether|n1de sulfone PEI'S) having greater than or

Aédﬂﬁ%‘i erinse iEIEpB Yyl piber keiRprsd B AESR: carTings weaalwolymer
ty'i:% EORNRInHOMBmaRE 25 sq%aaﬁ,aﬁﬁ&ymﬁgr S 1nRad hem Ty Fﬁﬂk@eaﬂe and

he PEIS exist in a M xture as separate
e@ﬁt groups int ¢hferend seqnenelss Exargples b€ BAEKs resinssnelndepol yether

e e
ketpnes(PEK K ) and pallyeﬁmakgtgntsketbmess(lﬁmﬂé) drﬁiasipolwners containing

S\gdh e%'bﬂﬁ asp\%ﬁ/ E@ﬁl{:ﬁ(\}\ﬁﬁ%ﬁ%%? ”ﬂl%f[f%% HQE{‘EC‘]S Saayc : |1$$f§%e omer

umnssctcmtmamg aaaaarhmphase&vushhnjc aphenyl ripgeaketo grba;m afdanitther

O w%of the r e ve,.resin. St an .
sie th b et TR Tietar BRumated othart i it o6 26 gcion
hﬁklihgtgaolqhouﬁy Eé)prel%rﬁ a8 feRigeisTheénds hateund imekthRyY Sli6ake s

the |ns &1! be about 0.1 to about 20
PR size refers to the | ongest |inear
dlnen5|on as shown by m croscopy. The phase separated

Foi @rmiml&m;tvhﬁl p@lmiﬂyﬁétﬁbiyketmiﬂs&ilhlbh ereHighB)cr§diailline, with melting

ofBlzctoBys DR EC i el Peihe T Gh e . Bl of these

cny@waﬂmwbosyammhaq{eymlaee SHORGER- the Srydhirkd K0T, &Zﬁ&n XXVIII,
Xgﬁ%/FW§ 047599 The ratio of PAEK to PEIS can

sults in a blend that has inproved
properties i.e. better or worse depending on the end
use application, than either resin alone. The rati o,
in parts by weight, nay be 1:99 to 99:1, depending on
t he end use
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application, and the desired property to be inproved.
The range of ratios can also be 15:85 to 85:15 or
wer@n/0268¥5 to 75:25. Dependi ng on the appli cap€DOS2006r@47599

ratio may also be 40:60 to 60:40. The skilled artisan
wi |l appreciate that changing the ratios of the PAEK
to PEIS can fall to any real nunber ratio within the
recited ranges depending on the desired result. The
properties of the final blend, which can be adjusted
by changing the ratios of ingredients, include heat
distortion tenperature and | oad bearing capability.

For exanple, in one enbodiment the polyetherim de

sul fone resin can be present in any amount effective

to chfn vie by increasing, the |oad
beart the PAEK bl ends over the
i ndi v ps. In sonme instances

the PAEK can be present |n an anDunt of about 30 to

about 70 wt% of the entire mxture while the anount

of the PEIS may be about 70 to about 30 wt % wherein

the wei ght percents are with ;respect to the conbined
C e PEI'S. In sonme embodi nents

~ bIend wi |l have a heat

ured usi ng ASTM

nethod D5418, on a 3.2 nln 0.46 Mpa (66 psi)

of greater than or equal to about 170 C. In other

i nstances the HDT at 0.46 MPA (66 psi) will be

greater than or equal to 200 C. In still other
i nst ances, __| oagy bearing capabildty of th PAEK - PEI'S
e Myt e pelleerr e
met hod. 1525 0 newtons (NNo¥ greater than or
equal to about 200 C. In still other instances | oad
bearing capability of the phase separated pol ¥&VII)
blend wll be shown by a flexural nodulus of greater

than or equal to about 200 negapascals (MrPai) as
measured on a 3.2 nun bar, for exanple as neasured by

ASTM net hod D5418 at 0 C. The phase separated
%@‘g—{ by mxing in the nolten
t of the PEIS
zxggg)anoun

The two conponents may be ntxe WO 2007/ 078788
PCT/ US2006/ 047599

OO s

Other examples of crystalline polyaryl ether ketones which are suitable for use herein
can be generically characterized as containing repeating units of the following
formula (XXXI):

Ho OOt
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by any nethod known to the skilled artisan that wll
result in a phase separated blend. Such nethods

WO p@vodEsext rusi on, sintering and etc. As usedPOEUS2006/047599
the term pol yaryl ether ketones (PAEK) conprises
several polynmer types containing aromatic rings,
usual Iy phenyl rings, linked primarily by ketone and
ether groups in different sequences. Exanpl es of PAEK
resins include polyether ketones (PEK), polyether
et her ketones (PEEK), polyether ket one et her ketone

eton KK her keto e ket o P
RhAR AT R A ARl afmG oty Eledfidiomahichyiene,
bhihen;zllené benghithyldig IHAE&Kle@ehdeﬁﬂysorg;c@npo Ae-hc(mjf 8L -SO,-
units containing an aromatic ring, usually a pheny
of Pﬁ‘gfecf—} 5 %@B BiREer Vg feYalig phA P AbpusAQ-
sequ. ence. LOM/IeveIs for exanple I ess than 10 nol e
T%e sbﬂled@idisfan@ﬂll Hmmkuhagthefequ RSvdIBeREofedena Ribasnt{aBedy of

o not fundanentally alter 'the propertles of
peicat %ﬂy@é PreipRiS dirsgiemie Ermetion pad PRRReYtSSAT Relyqey! ether

kk@hed) &or %&rﬁﬂe%&n@b%’e ¥afty Wkl dubR §s U Btedty, (565”3)5 mvolves

poi nt s above 300" C, can be used in the phase separa

the derieophiicarematic srbstitesinn (. iedel-Craftsratalzed) reaction of
aﬁﬂﬂ@a@’&rﬁ(@&‘éﬂgﬁ ﬂn&ﬁ)@hﬁx‘ié{%&%&i@? 8%};%‘?&& SUbh as diphenyl
ether/ThsRyobroarEahis clsg }avRyhie®d iHOUA PhtenOHD75XXYMHish shows

sk L8 e A, TG0 B 0 o

suhstiition reagtidseofperetivatad hyontdtiar dibalatd andcinasomatit dicliongalt
Hepgating units of the fol I ow ng

One such method of preparing a poly aryl ketone comprises heating a substantially
equimolar mixture of a bisphenol, often reacted as its bis-phenolate salt, and a
dihalobenzoid cornpound or, in other cases, a halophenol compound. In other
instances mixtures of these compounds may be used. For example hydroquinone can
be reacted with a dihalo aryl ketone, such a dichloro benzophenone or difluoro
benzophenone to form a poly aryl ether ketone. In other cases a dihydroxy aryl
ketone, such as dihydroxy benzophenone can be polymerized with aryl dihalides such
as dichloro benzene to form PAEK resins. In still other instances dihydroxy aryl
ethers, such as dihydroxy diphenyl ether can be reacted with dihalo aryl ketones, such
a difluoro benzophenone. In other variations dihydroxy compounds with no ether
linkages, such as or dihydfoxy biphenyl or hydroquinone may be reacted with dihalo
compounds which may have both ether and ketone linkages, for instance bis-(dichloro
phenyl) benzophenone. In other instances diaryl ether carboxylic acids, or carboxylic
acid halides can be polymerized to form poly aryl ether ketones. Examples of such
compounds are diphenylether carboxylic acid, diphenyl ether carboxylic acid
chloride, phenoxy-phenoxy benzoic acid, or mixtures thereof. In still other instances
dicarboxylic acids or dicarboxylic acid halides can be condensed with diaryl ethers,
for instance iso or tere phthaloyl chlorides (or mixtures thereof) can be reacted with
diphenyl éther, to form PAEK resins.
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formula (XXXI): O_ 40\ / \ /| L-Are-H (XXXI) 41
WD 2007/ 078788 PCT/ US2006/ 047599 wherein Are is
wo naepestdent |y a dival ent aromatic radi cal sel BCT/@82006/047599
from phenyl ene, bi phenyl ene or naphthylene, L is
i ndependently -0-, -C(O-, -OA-C(O-, -S, -SO2- or
a direct bond and h is an integer having a value of 0
to about 10. The skilled artisan will know that there
is a well-devel oped and substantial body of patent
and other literature directed to formation and

TRE PR&Jekd féﬁie@ém]ﬂi@' inafo¥ exShpRr UskEknasL76M2n, %g gpdfg%s comprises

some of the early work, such as US Patenf 3,0
hfﬁfﬁmﬂ ipdhe twr@pmng@nf 1 9QtoaA0OTEL (i@ asubstantiallyi eguimolar

f I G ar

il pf: (] LOSpncoR dnd, B2 3 MRS ERE LBpBlnd AR o

hslapherm% ldlwihehyti thealiladobenkbwoid compbind ophaldphenot; [thsBalogen
S Patent 4,175, 175.whi ch shows tha
o3 88 BofVibs bP LR A ieg S g i opteg i dium
caﬂbenma @Ir brmmdnare afdd@rm?ﬂ% alkth ?idtzi] lHa’rliUﬁafeﬁﬁQiad:&Fox%e dRe alkali
i hal i, de and_an aronatic diol or

niatiot S e S Tt bt e G o biCApSER i 2 Bighet atomic
néfplr Kﬁh‘ﬁﬂﬂ of 96dLINS Bfe HRAIHt 0 sAd StddHdAMEdIBkMI carbonate or

equi nol ar m xture of a bi sphenol, often reacted as Its

bigrthonaterhsing schdhat thergare. 087 ke Brzmpmatiome efipridiatkabimmetal of
higheP&ldfiic 8BS pdt A ARIR Lo HAD A1l boBhIY alkali metal

i nstances m xture: of hese conpoun S may
caypnag Qﬁbl@bﬂ]’é?edm!wg]m thatthergés atdaast ode aiktah naetam dtancfor

e@d'wnéhggﬁfe%ﬁﬁ% p§éoé%Pt6 r@rﬁ]&j glfepéal%ep s«?p%&g} SE@{% T T nil rﬁéoarllgah metal

halideer cases a di hydr oxy aryl ketone such as
di hydroxy benzophenone can be pol ynerized with aryl

Y@t Bellef g&?’ r_??glcé'lﬁl? cﬂleg ma SCP@J] él%ggrﬁh %CéOQ'E{HgaOA%P process as

resins | Fance FoX
d%ﬁchléﬁté in, §Qm¢xaamlcillh? Bamny4,69@,ﬁéﬁylh sablhpfocems bEactants such as:

ket ones ch . a difluoro.
(;%ﬁdzi‘tc:)apﬁ }wé{nceacg‘# RB‘%? H}svra W&Pﬁoﬂﬁtﬁﬁé‘j’ﬁ#‘rﬂf@r%‘?ﬁm& 1fds
digatboxplic etidend, (c) combinations of (a) and (b), are reacted in the presence of a

fluoro alkane sulfonic acid, particularly trifluoromethane sulfonic acid.

Additional polyaryl ether ketones may be prepared according to the process as
described in, for example, US Patent 4,398,020 wherein aromatic diacyl compounds

are polymerized with an aromatic compound and a mono acyl halide.

The polyaryl ether ketones may have a reduced viscosity of greater than or equal to
about 0.4 to about 5.0 dl/g, as measured in concentrated sulfuric acid at 25 °C. PAEK
weight average molecular weight (Mw) may be about 5,000 to about 150,000 g/mole.
In other instances Mw may be about 10,000 to about 80,000 g/mole.

The second resin component is a polyetherimide sulfone (PEIS) resin. As used herein
the PEIS comprises structural units having the general formula (V1) wherein greater
than or equal to about 50 mole% of the polymer linkages have an aryl sulfone group

and
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| i nkages, such as or dihydroxy biphenyl or

hydr oqui none may be reacted with di halo conpounds
wonioci7sTey have both et her and ket one | i nkagespPCT/wg2006/047599

i nstance bis-(dichloro phenyl) benzophenone. In other

i nstances diaryl ether carboxylic acids, or carboxylic

acid halides can be polynerized to formpoly aryl

et her ketones. Exanples of such conpounds are

di phenyl et her carboxylic acid, diphenyl ether

carboxylic acid chloride, phenoxy-phenoxy benzoic

acid, or m xtur thereof In still other instances
dlcarboxyllc acijds of)dlc rboxylic acid halides can
be condensed mnth e hers, for instance iso or
tere phthal oyl r m xtures thereof) can be
reacted with dijph eth r, to :Corm PAEK resins. 42
WD 2007/ 078788 §b06/ 475& The process is

described in, for exanple US Patent 4,176, 222. The

rocess conpLises i erature range of
e B tspaarecnas 1 tpeiePdin fsprapout IR anorens e
s;ib‘mﬁc(aﬂ}' &oi SOh@B@dut 580dand ¥ i$ ) tetradhidAt RRERZ8 I limitation, as
npound, arjd hal ophenol , in which in

b.
(PR QR dhe e s Aok lélpélé%mth%mo?r 55196 StrepRIy Sul fome ctherimide.
shidwe ﬁnke@tmam aBChbMahRel RY afst@suatmxﬁ%&ﬂu@a

para thereto, with a m xture of so i um carbonate or
satyrakgd RSt ated Pr areraatimmond Gl ic onrpokytcydiy gronps kaving about 5 to

almtﬁ %()Q:Qﬁﬁ)'heatoﬁxp' ?Ll.gﬁltlltut 1t @lsnﬁgtltﬁéhglmc’(%? 8{':'] gra%cﬁe% saturated
nmet al car bonat € | car onate aving a nignher a om ¢
omunssbiratel atkyl igeaupShavingi llmabbhte?)(mmmn atofnssai @) sembircitions

I be| such .t
th% éé’?e bggr%trgé ngg ? 9&3&% tglrtélifn a olrrrns1 o agﬁq'k g’r'(?m‘?fgtrg%‘cals
obfonnlulzgﬁéiﬂ),a&mhtas nunber per gram atom of sodi um the
total amount of aIkaIi netal carbonate or bicarbonate
in su h that i.s at | east one alkali neta
at 0 eac O group present, and thereafter
the -v 5 fromthe alkali netal halide.
Yet ot her pon aryl ether ketones may al so be prepared
co |ng/t9 t he progess_as described in, for
exa atent 4 uch processes,
2@ xyllc acid; (b) a
dlvalent aronatlc rad|cal and & nono aronmatic : (VIII)
di carboxylic aci'd and, (c) conbinations of (a) and
whérein W B i @agieethbodirhbits RIdRGRH @rAlp stlected from the group

consisting of -SOy-, -O-, -8-, -C(O)-, CyHay- (y being an integer having a value of 1 to

5), and halogenated derivatives thereof, including perfluoroalkylene groups, or a
group of the formula -O-D-O-. The group D may comprise the residue of bisphenol

compounds. For example, D may be any of the molecules shown in formula IX.
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fluoro al kane sulfonic acid, particularly
trifluoronethane sul fonic acid. Additional polyaryl
webden7dkes ones nay be prepared accordi ng to t heBCpUSIE&847599

as described in, for exanple, US Patent 4,398, 020
wherein aromati c di acyl conpounds are polynerized

Wi th an aromati c conmpound and a nono acyl halide. The

pol yaryl ether ketones may have a reduced viscosity of
greater than or equal to about 0.4 to about 5.0 dl/g,

as nmeasured in concentrated sulfuric acid at 25 T.

P iLght ayverage nolecul ar 3ight (Mv) may be
abo 000 to @ t 150, /nmole. In other
i nst es Mv may=be. about 00 to about 80, 000

g/ nol e. The second resin conponent is a polyetherimde
sulfone (PEIS) resin. As used herein the PEIS
e uctural u havi he general formula
(V )R gr eat er &F%@Z;h"To,about 50 mol e%
of the polyner |inkages have an aryl sulfone group
43 WO 2007/0787%§CFCT/U82006/047599 Oldl N

00 a X4¥§ wherdin a is nor&Hshan 1, typically
0 C)ﬁbout 1000 r, nore
sp c ¥, about 10 ; and Vis a

tetravalent linker without limtation, as |ong as the
I i nker does not inp synthesis 6Hsuse of the
pol ysul f ongcet heBi irde. CHsui t abl e |inkers include but

are not /-'s t o: substitut ed or unsubsti tuted,
saturatedf"ﬁgg)l' Qd_ T aromrd i ¢ nonocyclic or
polycyclictho RS ha¥ing about 5 to about 50 carbon

atons; (b) bstBt Bfed &flunsubstituted, |inear or
brancherc saturated or unsgjurated al kyl groups

having 1 about 30 car atons; or (c) conbinations
t her eof—(6r @ cau,),i include but are not limted
to tetra nt aromatic icals of formula (MI1),

such &¢ O C~ and CH,

(IX)
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(M11) wherein Wis in sonme enbodi nents a dival ent
group selected fromthe group consisting of -S'-,

WO 0007/075388 - C(O) -, CyH2y- (y being an integer PEWURZOG047599
value of 1 to 5), and hal ogenated derivatives
t hereof, including perfluoroal kyl ene groups, or a
group of the fornmula -0-D-O. The group D may conprise
the resi due of bisphenol conpounds. For exanple, D
may be any of the nolecules shown in formula I X. 44 WO
2007/ 078788 PCT/ US2006/ 047599 OO H3 -- C~-- ,

A N R bl
tt(d 4 posBion Wﬂf&?ﬂ‘ﬂ%a@@ﬁéﬂd&bﬂﬁﬁfuﬁég 289 alsbhR used. Groups

Iﬁv?hg%l%%r%toy are4:> n p\{‘%fﬂgefi ﬁ&ewp%%gg tﬂ%ﬂgy Groutl))s where

W/hwsmssarebfgmlﬁé mteagt&y@wwﬂﬂ&mlﬁkw a@ﬁ&lfone
ee of ?enzyllc protons are often preferied

l%?g‘?b‘bte theypolygiplfong ethgrimidg reippups where Wi's - SO2-

are of specific note as they are one nethod of
Asiisedteeimneasit "polyi¥¢inkage” or "a polymer linkage" is defined as the

reaction product of at least two monomers which form the polymer, wherein at least
one of the monomers is a dianhydride, or chemical equivalent, and wherein the
second monomer is at least one diamine, or chemical equivalent. The polymer is
comprised on 100 mole % of such linkages. A polymer which has 50 mole % aryl
sulfone linkages, for example, will have half of its linkages (on a molar basis)
comprising dianhydride or diamine derived linkages with at least one arjrl sulfone

group.

Suitable dihydroxy-substituted aromatic hydrocarbons used as precursors to the —O-

D-0O- group also include those of the formula (X):

®", R,
__.]_ R®
|
|

R’ (X);

where each R’ is independently hydrogen, chlorine, bromine, alkoxy, aryloxy or a C;.s0
monovalent hydrecarbon or hydrocarbonoxy group, and R® and R® are independently

hydrogen, aryl, alky! fluoro groups or C;.3o hydrocarbon groups.

Dihydroxy-substituted aromatic hydrocarbons that may be used as precursors to the —
O-D-0- group include those disclosed by name or formula in US Patents 2,991,273,
2,999,835, 3,028,365, 3,148,172, 3,153,008, 3,271,367, 3,271,368, and 4,217,438.
Specific examples of dihydroxy-substituted aromatic hydrocarbons which can be
used include, but are not limited to, bis(4-hydroxyphenyl)sulfone, bis(4-
hydroxyphenyl)sulfide, bis(4-hydroxyphenyl) ether, bis(4-hydroxyphenyl)sulfoxide,
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| i nkages into the polysul fone etherimde resins. As
used herein the term"polyner |inkage" or "a pol yner
wo pokagess i s defined as the reaction product PET/EB2006/047599

| east two nmononers which formthe polymer, wherein at

| east one of the nononers is a dianhydride, or

chem cal equival ent, and wherein the second nononer

is at | east one diamne, or chenical equivalent. The
polymer is conprised on 100 nole % of such |inkages.

A pol ymer which has 50 nmole % aryl sulfone |inkages,

exa have hal f of its |inkages (on a

I#D‘Ihgiydrﬂgg]f"’sn)ze“%é‘ rPOAiREAPh A7 4de or di ani ne
h?&bkmnw)ﬂgmﬂyﬂrbﬁa@t 423383 ﬁﬁﬁn&hyicy§16h£)9ﬁﬁiune)dlphenol
up. Suitab hydr oxy- subsfituted ar omat
44%yér8&éﬂ%ﬁ@yuémea%h bfle@@ﬁ%@rdsomhrh@hyl@he@llmmm@e 4,4-
7) 4
bﬁkcﬁ-ﬁgrﬁﬁwﬁghé’ﬁtﬁné’fz 4 hf})g&%% BhdtfimelBfd hilE!)

hydresprheizhmehangrbistiehydrokymhenyimethane bis(4- leyldkomws-

R s it R 2 e YRS 5D P Bemsthens; 11
bis(Hthpdrorypltemnyl)ethahdyl, Z-blsﬂfbhgd@mwmyb)bt}ﬁne 301-bis(4-hydroxy-2-
DR 5 T DA A SRR ons
3-@&@hﬂphgi}d)mopmt D@ebikdeinriroh 5 8lcttsdph gegxgl)b €12,2-bis(4-
RTIENERT T CRRR R A S —
3 AIBY, At @RS 4 4’Smagaﬂok9p1@f@mpk®%n@fbls(4-

sy Y U oRe AT B SmbisK4- i RREAYD-1-Phenyipropane; 2,4
dilbly8fckypiéEhyD éﬁ’lmyalh%i:@ ﬁ@phtﬂéléxgél‘z 6- dlhydroxy naﬁhthalene

hydr ox hen ' Ysul fide, Dbis(4-hyd roxyph
h fgﬁlwn%g%}r%%/wﬁnehﬁn)asﬂ%rl@kb-ﬂéuted mov‘muzl@m;ewsm&cmol 1,4-

dx?(}g{c{:égijjg%%é%%n f’ bgkch-‘ll&&%&%ﬁgﬁtane, 2,2-bis(4-
hydroxyphenyl)-? -methylbutane I 1-b1s(4—hydroxyphenyl)cyclohexane 4.4’
dihydroxydiphenyl; 2-(3-methyl-4-hydroxyphenyl-2-(4-hydroxyphenyl)propane; 2-
(3,5-dimethyl-4-hydroxyphenyl)-2-(4-hydroxyphenyl)propane; 2-(3-methyl-4-
hydroxyphenyl)-2-(3,5-dimethyl-4-hydroxyphenyl)propane; bis(3,5-dimethylphenyl-
4-hydroxyphenylimethane; 1,1 -bis(3,5-dimethylphenyl-4-hydroxyphenyl)ethane; 2,2-
bis(3,5-dimethylphenyl-4-hydroxyphenyl)propane; 2,4-bis(3,5-dimethylphenyl-4-
hydroxyphenyl)-2-methylbutane; 3,3-bis(3,5-dimethylphenyl-4-
hydroxyphenyl)pentane; 1,1 -bis(3,5-dimethylpheny1-4—hydroxyphenyl)cyclopentaﬂe;
1,1-bis(3,5-dimethylphenyl-4-hydroxyphenyl)cyciohexane; bis(3,5-dimethyl-4-
hydroxyphenyl) sulfoxide, bis(3,5-dimethyl-4-hydroxyphenyl) sulfone and bis(3,5-
dimethylphenyl-4-hydroxyphenyl)sulfide. Mixtures comprising any of the foregoing

dihydroxy-substituted aromatic hydrocarbons may also be employed.

In a particular embodiment the dihydroxy-substituted aromatic hydrocarbon
comprising bisph¢nols with sulfone linkages are of note as this is another route to

introducing aryl-sulfone linkages into the polysulfone etherimide resin. In other

47



hydr oxyphenyl ) heexaf | uor opr opane,
"-(3,3,5-trinmethyl cycl ohexyl i dene) di phenol ;
wd 2eb7/00878¢ 3, 5- di mei : hyl ) di phenol , PCT/US2006/047599
1, 1- bi s(4- hydr oxy- 3- et hyl phenyl ) cycl ohexane; 4, 4-
bi s(4- hydr oxyphenyl ) hept ane;
2, 4" -di hydr oxydi phenyl net hane; bi s(2-
hydr oxyphenyl ) m et hane; bi s(4-hydr oxyphenyl) net hane;
bi s(4- hydroxy-5- nitrophenyl)net h3ne;
bi s(4- hydroxy 2, 6- dinethyl 3 -met hoxyphenyl ) m et hane;

drox e han
mftafcfﬁqélféh c[;oorgl(ga/é/ nl(gjny £nz ?wfr(]_togs gtaaf t}? )})Jcra%:;(resl ﬁo make
pSlybdetmidésyll Jorieh ik, superlor melt stability.
2, 2-bi s( 3- phenyl 4- hydroxyphenyl)propane

2.2-bi.s th n .
i orgIE FATI i 1§ oo Oy 1B g B B AR ipoyndor cpemical
edil)idﬁl@%ty that irfided bpyisph)e ﬂl“ydmeﬂrto pabeituted or unsubstituted divalent

2,2-bis dr ox n
orgeBiepadisals et S NPADTAIR DY RROSREBXURUR R B AR to about 24
cﬁ'b%ﬁ ﬁtonﬁWﬁ&M@i&BWd)&ﬁQh%RMérﬁﬁf gy Qiai ght or bran(,hed chain

h I
;‘;éyﬂﬁ ‘\ryl?l)g(é Plptoi,@ %@ 2%/;)35{1 %g:&r:ﬁ, IG%QI cgﬁglalkylene radicals

hg‘nﬁ ‘%&Ytqf 9boRAPAERBLE BRms, BY ) QHHIORRRicAIS SO EHY gbﬂbral
§ | “substituted resorcinols; methyl resorcino

ﬁmnnﬂaHXHydroxy 3- met hyl benzene;

2, 2- bi s(4- hydroxyphenyl ) but ane; 2, 2-bi s(4-
hydroxyphenyl nmet hyl but :

1, 1- bi s(4- hygd
di hydr oxydi phe
- met hyl - 4- hydrioxypheny! - droxypk&Ry| ) pr opane; 2-
(3, 5-di net hyl - 4- hydr oxyphenyl ) - 2- (4- hydr oxyphenyl ) pr op
v@HE‘?emSI \(n'érd@?-E B! 1s410t hbf@fe@&ymﬁh‘léﬂt ploup selected from the group

I -4-h rong propane;
Cbngﬁtglgsofd-ﬁﬁﬁgt,hﬂ-,pﬁeﬂﬂ( 405 éxyﬁlﬁ‘éﬁiyl iptegen hying a value of 1 to

aodr 3}, érgr?ré é{%&ﬁéfﬁgﬁ%fst deby %aegﬁg g%f%/&o%%{igﬁg,ﬁee groups. In
partﬂ‘:ulm S’@oalrdenteﬂwlemhylﬂy free hf/U?Wi/dp mﬁ‘ﬁgFHQ e presence of

bﬁ%hcyprgﬁég n'%l B ?dlweﬁ (ﬁeb’rét}fg éﬁ%ﬁﬁéﬂl REGONle 4

1,1- bls(3 5-di net hyl phenyl - 4- hydr oxyphenyl ) cycl opent an
Im some particular embodiments suitable aromatic diamines comprise meta-

L
dhiesﬂex;rx]éiﬁd‘iﬁm Its;»meﬁc rzymcﬁwymmelr@rm)etlyaﬂ%@d@tfa?dr3gph<raf,1@1e-
t enyl.- xtures
I ms § Rlelr ]X1Xtur1g @ﬁ]g@f or ggé%r%’ﬁ% Eﬁgea&'%"y substituted
basr(@nmom thhﬁhhe&y@ynﬁbmdhm ém:&{dwmdpdiphe@rl 3,4'-

artl ar e oglnent tge d ? '
i S D R C S R AR
(ﬁd}}’ﬂfa‘ﬁﬂﬁxeb i Nk'ad) emirdéphehyhaher, as'-ﬂimnﬂno&phﬂm)ﬂ bthier,rdptlt e
dtia(l)minodiphenyl sulfone, 3,4'-diaminodiphenyl sulfone, 3,3'-diaminodiphenyl

ne; 4,4'-

sulfone, 4,4'-diaminodiphenyl sulfide; 3,4'-diaminodiphenyl sulfide; 4,4'-
diaminodipheny! ketone, 3,4'-diaminodiphenyl ketone, 4,4'-diaminodiphenylmethane
(commonly named 4,4'-methylenedianiline); 4,4’-bis(4-aminophenoxy)biphenyl, 4,4'-
bis(3-aminophenoxy)biphenyl, 1,5-diaminonaphthalene; 3,3-dimethylbenzidine; 3,3-
dimethoxybenzidine; benzidine; m-xylylenediamine; i)is(aminophenoxy)ﬂuorene,
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i ntroduci ng aryl -suul fone |inkages into the

pol ysul fone etherimde resin. In other 47 WO
wQoe@7/00878¥ 88 PCT/ US2006/ 047599 i nst ances bi spPe€n©b2006/047599

conmpounds free of benzylic protons may be preferred to

make polyetherimde sul fones with superior nelt

stability. In Fornmula (VIl) the R group is the residue

of a diam no conmpound, or chem cal equivalent, that

includes but is not limted to substituted or

unsubstituted divalent organic radicals such as: (a)

b b
B R R D e C L e e
ar(lbyophemcaqygfhmzeme bréahrsh%aknnh@hano:@{)lkqdzem radi cal s

bl@&g:‘ abogiﬁ)é’%ﬁ'&au% ge, ﬁ@ﬁ%&gﬁg te%rgr§¥)8{‘lglb'6h§ul@41e bis(4-(3-

atﬂﬁfobﬁ&lcﬂdym&n yDrsulfoie, dm/aazluaaberrzaﬂhulaal 8,301didhRoBeNRPBénone,
ormula ( wher ei n C%lncludes but is not
B

XI)
44 oy O'Pfalzaplawaﬁei% Rjpcd-apinephawxyihenyDroPryRe 4 -bis[4-

(zp&aﬁio@hemy?éhen%éxa,ﬂun%propa%e 420 -, CQyH2y- (y
being an infeger having a val ue of 1 to about 5), and

by gertangbheratiupeanrorane; hérc@@mnq-ﬁesqmmbenzene, 1,2-bis(3-
arﬁﬁfo‘bh%x%étkéﬂe' erteblg(b%'tho il lrlﬂglr f(}fl a%ns?ff%%% REAEo-

IS essenti al g ree of enzy O ens
alpm@@bpmé)b@flze@e @m-b@tammnqm@ucsdnhml)ddd:u eadl2 frohenbdiamine.

I\/ﬁ%pés‘:tf}itw%tcrr% e rd?aémhgs ﬁx%g‘?ils%% e'rrgﬁil Al a?nqxllg?llpthenyl sulfone

sui tabl'e aroma I'am ne neta
(Iph8h M%mmcahemxy phengh phkfmydse{ﬁemsamm enixtired thersf afe
59%‘ and a{ha Rhenyl enedi am nes; isoneric 2-mnethyl -
it ﬁ%ethyl 1, 3- phenylene- di am nes or

t heir m xt ur es; bis(4-am nophenyl ) -2, 2- propane,
Tb¢r8(02>1a3ﬁb @pbzsnlfam ¢theriiBjdes diestribgd pnbmny t3mid daxiveed from reactants
4. -di am nod| hen
ot 8% Aot Braevie stp e LB RlePRanY huiyolegt desvatives
antl @he- oranymi aambﬂm&:)racﬁrbéxyltdjaoﬁmbymg:l cﬁﬁlﬂﬁmgldeé (Q@fnletlmes
i am nodi ny

rei Sqdot?f:glaerr%no glpg?f:{nhg&ﬂ ﬁ%ﬂdg@l, ft@ﬁtéatlc tetrac%r oxylic acids, or

thair Heridhtarasrapite Bﬂwrmlﬁglbjﬁ&ié%nh%x‘ﬁde'sdiraﬁ@ !E@%ﬂt’@a'fb\lhlc
sul fide; 3,.4"-di an nqdi phenyl sulfide

ARG B BT RGO Acs docieiise phiemy m piesiamef one or
thé ofher Gif 207 20 QAP SAYbARIFRAAEOF, the reactants comprising aromatic
diamines and aromatic dianhydrides comprises an aryl sulfone linkage such that at
least 50 mole % of the resultant polymer linkages contain at least one aryl sulfone
group. In a particular embodiment all of one or the other of, or, each of, the reactants
comprising aromatic diamines and aromatic dianhydrides having at least one sulfone
linkage. The reactants polymerize to form polymers comprising cyclic imide linkages

and sulfone linkages.
llustrative examples of aromatic dianhydrides include:
4,4'-bis(3,4-dicarboxyphenoxy)diphenyl sulfone dianhydride;

4,4'-bis(2,3-dicarboxyphenoxy)diphenyl sulfone dianhydride;
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(commonly naned 4, 4' - et hyl enedi ani |l i ne);
4, 4" - bi s(4-am nophenoxy) bi phenyl, 4,4"-

whe®(B87%188 nophenoxy) bi phenyl , 1, 5-di anm nonapht Pet/@amp6/047599
3, 3-di net hyl benzi di ne; 3, 3- di net hoxybenzi di ne;
benzi di ne; m xyl yl enedi am ne;
bi s(am nophenoxy) f | uorene, 48 WO 2007/ 078788
PCT/ US2006/ 047599 bi s(anm nophenoxy) benzene,
1,3-bis(3-an1nophen(YXy)benzene, 1, 3- bi s(4-
aninophenoxy)bi nzene, 1, 4-bi s(4-am nophenoxy) benzene,

Bhs(an] |
4&2% ((ﬁ%lﬁg ﬁ'ﬁtgg@ Ss;%ﬁp g%bﬁ%’ep?mdlphgng SX”{’?," dianhydride,
mahmﬂdphsnbuyq®henyl) sul f one, di am nobenzanili de,

3, 3" -di am nobenzophenone, 4, 4'-di am nobenzophenone,

nyl ) propane, 2, 2-bis[4-
%&gﬁngkgé%gn(agig%%ﬁ.gﬁnﬁﬁ E'or opr opane, 4,4'-
bi s(am nophenyl ) hexafluoropropane

22-t3s(d @hilicasboxyplaposp)phbeylmapaneidianttyidsids;

am nophenoxy) et hane;

I-
SRS BB LA it
bi s(p-bet a-am no-t-buty Ipheny%éether and
4.4 -Bistefdisrehirarpheroxy)diphenl salfide dianbydrideior e di ani nes
may al so be enpl oyed. Di am no di phenyl sul fone (DDS),

4 Ai-5is@A-AcaPhBRPEIn XY SR dpiibhO BRRN{BMRRS) and mi xtures
thereof are preferred aronatlc di am nés.

er icC | ysul f one ether|n1des descri bed
Z%Q’r‘ﬁ(ﬁﬁ%’gﬁf‘ p b@@mh@%%tvf)%wﬂe&tp@aﬁfi@m ¥dWdssi si ng one
oi: nore aromatic diamnes or their chemcally

4,4t4biis (253 -@idartiaypheioxydipheiydl eMRE dRhydi®:; ar omat i ¢
tetracarboxylic acid cyclic dianhydrides (sonetines

re her |naf r, as ar th di,anhydri des),

4.3 %‘ﬁgf gi“iaé 3Yyfiphenyl Pﬁ 6‘?3“}‘?’1’1%‘?‘?’ derivati ves
capable of forn1ng cycllc anhydrldes or the

4,4 hkis (263 diattalxyphenoxyiisnraptgacea tiaahydrids or ned
pol yi soi mi des. In addition, at Ieast a portion of one

2 8 0PIl Bl 295103, AL AR ELo ST Srorne

dianigyvatdes dlanhydrldes conpri ses an aryI sul f one
I i nkage such that at [|east 50 nole % of the resultant

+BEUTEL NGRS ST L o S e By

ot her of, or, each of, the reactants conprising
4-62.31fkearboxNpRRNOISS- Al daticarhox xphenerdiphinyd sutfalel digntatiride;

| east one sul fone
4-(2,3-dicarboxyphenoxy)-4'-(3,4-dicarboxyphenoxy)benzophenone dianhydride;

1,4,5,8-naphthalenetetracarboxylic acid dianhydride;
3,4,3°,4’-benzophe¢nonetetracarboxylic acid dianhydride;
2,3,3”,4’-benzophenonetetracarboxylic acid dianhydride;
3,4,3°,4’-oxydiphthalic anhydride; 2,3,3°,4’-oxydiphthalic anhydride;
3,3’,4,4’-biphenyltetracarboxylic acid dianhydride;
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| i nkage. The reactants polynerize to form polyners
conprising cyclic imde |linkages and sulfone
woowkagess ||l ustrative exanpl es of aronmatic PCT/US2006/047599
di anhydri des i ncl ude:
4, 4' - bi s(3, 4-di car boxyphenoxy) di phenyl sul f one
di anhydride; 4,4'-bis(2,3-dicarboxyphenoxy)di phenyl
sul fone di anhydride; 49 WO 2007/ 078788
PCT/ US2006/ 047599
4- (2, 3-di car boxyphenoxy) - 4' (3 4- di car boxyphenoxy) di ph

A ide tures thereof. O her
2574 A AN AGRRNI R 1 R K] o
2, 2-bi s(4- (3, 4-di car boxyphenoxy) phenyl ) pr opane

2&,7.@1sﬂw;ldphmltetrmanbowhs(aE;Mdlmﬂqmddpppypmnawaldmmmﬂ
3? %%{ (ﬂg% uli 8%1'[? y?)?f@ﬂlgﬂ‘i %ﬁi‘ﬁmdesul fide

dlanherlde
23,30, 4’Hliplichydsulfou etetracaypirerlicxag)ddinalophicepne
di anhydride; 2,2-bis([4-(2, 3-di4,

la“GQKyphﬁg é?@%?%%iy%%enox?@g%%ﬂég&#Fether

di anhydri de; 4' - bi s(2, 3-di cart boxyphenoxy) di phenyl
2 2qpis( dtqadq»qapyghq:rwé)hexaﬂuoropropane dianhydride. Polysulfone

gleﬁrr}%@%é\(ngh FrolieGal Bt dRRRA% %Q&?&hc%rrlr?pr?smg two or more

d@npmdré@szur@ul@apw)empm@hoxy) phenyl ]-2-[4-(2,3
- di car boxyphenoxy) phenyl ] propane di anhydri de;

Irf"ot@)gr Risfinc&y, h%qgﬁﬂ]@}% Lﬂénn{lgeszlhadz]ecg%ﬁgtxtxgtb & gci(%) Bt s0

enyl et her di a
mﬂlﬂ(‘ % inide élal’mylprlhechﬁn@ anddrofnatid ethiec antpeitidetradx ) di p

Lanhydpi o
osighuats RO T e eubadimen oy SR aix)s beabput 100
rrmlybt‘l%ﬂmqehphtbaifqaimydﬂde denved imide hnkages In an alternative
e@bﬁd%e%an%ggﬁi@ ﬁ%a& ﬁeom cla gla%lg I;Ecggersl a?‘g derived
frdiraoutydiiptithielic anl?lyanae oﬁchdﬁﬁﬁﬂ%ﬁ%&ﬂx@t etracar boxylic
aci d di anhydride; 3,4,3",4'-oxydi phthalic anhydri de;

The o R Bl o O s i iy e

formula (X11)
o 0
S =
= =
o o

and derivatives thereof as further defined below.

(XID

The oxydiphthalic anhydrides of formula (XII) includes 4,4'-oxybisphthalic
anhydride, 3,4'-oxybisphthalic anhydride, 3,3'-oxybisphthalic anhydride, and any
mixtures thereof. For example, the polysulfone etherimide containing greater than or
equal to about 50 mole % imide linkages derived from oxydiphthalic anhydride may
be derived from 4,4'-oxybisphthalic anhydride structural units of formula (XIID
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50 WD 2007/ 078788 PCT/ US2006/ 047599
2,3,3 ,4" -bi phenyl tetracarboxylic acid dianhydri de;
wQ 237878788 - bi phenyl t etracar boxylic aci d di anhyBeT/482006/047599
pyronel I itic dianhydri de;
3,4,3" ,4"-di phenyl sul fonet etracarboxylic acid
di anhydride; 2,3,3",4"-diphenyl sul fonetetracarboxylic
aci d di anhydri de;
1, 4- bi s(3, 4-di car boxyphenoxy) benzene di anhydri de; and,
2, 2-bi s(3, 4-di car boxyphenyl ) hexaf | uor opr opane
di anhydride. Polysulfone gtherimdes withystructura
units derived from m xtureg COIurISIn t woll or nore
di anhydri des are also co r
i nstances, the pol ysul fone\ s greater
than or e to about 50 linole Wblnrde i hkag
deri ved ff@ﬂh&n aromatic ePher anhydri de that Egnﬁn
oxydi pht hal i ¢ anhydride, in an alternative enbodi nment,
Asbmemtiohéd siive, derivatieboof oxyddhthat ccaniiyavigiel aly Bakindloyed to

mERp SO e LhesRidsD FEMEDISS pOS SEUAIASH by B v HBich can
funBlicke ad & a pk&asral étfr@vdﬂ&fﬂf&ﬁﬂe ok i@iphthayid |aBH§'d}ﬁie| il irnide forming

anhydrjde or ch |vaIent The ter
%ﬁyni s pXydiR argrydﬁ'éa eriyateves of alrepf@malar &IV)
anhydrlde of the fornula (XIl) o0 o O (XIl) and
derivatives thedeof as further dgfined bel ow. The
oxydi pht hal i ¢ anhydr La (XI'l1) includes
4, 4" - oxybi spl ghal ffc \ d, 3, 9"t oxyybi spht hal i c
anhydri de, 3, 3"zxexXyhi nhgry | de, and any
m xtures thereol on%quone
et heri m de contai ni ng greater than or ﬁbl to about
50 nole %imde |inkages derived fronroxydlphthallc
wherkidR | aied Rpyf fdrmuiteVilvad bferaﬁmotf tHe fotbowlng ﬂi}ﬂhi:gehCan alkyl
anhydrld str tur %@unr of fornmu g, XIII 3
grgbeﬁrba?rg @gg 67.16 e/g‘§§ame or different to proaguce an

oxydiphthalic anhydride acid, an oxydiphthalic anhydride ester, and an oxydiphthalic

anhydride acid ester.

The polysulfone etherimides herein may include imide linkages derived from
oxydiphthalic anhydride derivatives which have two derivatized anhydride groups,
such as for example, where the oxy diphthalic anhydride derivative is of the formula
XV)

R40O
R3O

OR;
OR;
© (XV)

\ /
—-——0———
S x

wherein Ry, Ry, Rs and Ry of formula (XV) can be any of the following: hydrogen; an
alkyl group, an aryl group. Ry, Ry, R3, and R4 can be the same or different to produce

an oxydiphthalic acid, an oxydiphthalic ester, and an oxydiphthalic acid ester.

Copolymers of polysulfone etherimides which include structural units derived from
imidization reacticons of mixtures of the oxydiphthalic anhydrides listed above having
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OO0OO~1 O O\ [0001] 0 O ON) As nentioned above,

derivatives of oxydi phthalic anhydrides nay be
wenpphoyedst 0 make pol ysul fone: etherim des. EREVPEE®6/047599

of a derivatized anhydride group which can function

as a chem cal equivalent for the oxydiphthalic

anhydride in irnide formng reactions, includes

oxydi pht hal i ¢ anhydri de derivatives of the formula

(XIV) o0 \ / )LORI / OR2 0 O (XIV) wherein RL and

R;2 of formula VII can be any of the follow ng:

f‘@ggﬁfo Qrﬁgo'féﬁéfk %Pt ﬂl%flﬁ v o r%r el ogg%%}lalar%%lar amount of
arDéiﬁg@hwﬂxﬁhﬂhlerﬁ\HBYﬂkiBﬂ@llﬁl@dgé; m@%lMt&xh&B@hl n addition,

anhydri de ester, and an phthalic anhydride acid
%Otl)éflersm“ys@r%aq thamer é‘ﬂ m ﬁbqyé §O01menle % mal;: linkegergderived

frbm 8§ dibhinage §nl%‘i’d¥§ geﬁﬁéﬁrﬁ oV Y\Whikh tugﬁbéle% d%?ipgﬁwésqgereof

deri vat| ves whi ch have erivati ze an
ang} @ fpsabout §8 male % of altexmtpdeeh anitydrides hetlmtyfmm phydighthalic

oSt S BP0 et e

meke Eopaipinars(thav)inedditioe tahgving grdfmeerfthiui orequyl tchataiuo §@ mole %
£oup R4 ca

ifibeef abied i S BibuRlalie aAh Wi S «R R iniFie R AR
dartved, fran acotyatipdititaldrcies difésrentahah atyd@p«)&ﬂalwﬁr{]@ljgﬂes such as,

acid ester. ol.yners. of I L. fone et heri m des
5 B AR D N i B S
benzophenone dianhydride, bis (carbophenoxy phenyl) hexafluoro propane
dianhydride, bisphenol dianhydride, pyromellitic dianhydride (PMDA), biphenyl
dianhydride, sulfur dianhydride, sulfo dianhydride and mixtures thereof.

In another embodiment, the dianhydride, as defined above, reacts with an aryl
diamine that has a sulfone linkage. In one embodiment the polysulfone etherimide

includes structural units that are derived from an aryl diamino sulfone of the formula
(XVD)

wherein Ar can be an aryl group species containing a single or multiple rings. Several
aryl rings may be linked together, for example through ether linkages, sulfone

linkages or more than one sulfone linkages. The aryl rings may also be fused.

In alternative embodiments, the amine groups of the aryl diamino sulfone can be meta

or para to the sulfone linkage, for example, as in formula (XVII)

HzN Y = NHa
\O_—- S 02— l
Z AN (XVID

Aromatic diamines include, but are not limited to, for example, diamino diphenyl

sulfone (DDS) and bis(aminophenoxy phenyl) sulfones (BAPS). The oxy diphthalic
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i mdization reactions of m xtures of the oxydi phthalic
anhydri des |isted above having 52 WO 2007/ 078788
woeIN 032806/ 047599 two, three, or nore differpar/us2006/047599
di anhydrides, and a nore or |ess equal nolar anount of
an organic diamne with a flexible |linkage, are also
contenplated. In addition, copolyners having greater
than or equal to about 50 nole % i m de |inkages
derived from oxy diphthalic anhydrides defined above,
whi ch includes derivatives thereof, and up to about
| ternative dian
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dlfferent t han oxydi phthalic anh drldes such as
moRgRSTevith pg graanl diaminemegempeguheremabatwo maneniesmare present

inksaeiag eﬁﬁnmol%ﬁﬁ@ﬂ’ﬁ? r&%e‘i‘éxﬂ%¥%d%erhé resent na the Jeacnon

(car bophenoxy phenyl) hexafl uoro propane I an
THTES Haeonoigi thamylinut 4876 pialaraxicesst ard mﬁﬁwhlyldﬂe&ﬁidhan about 10%

H{OPM%?IS z?l*rl] Ey@tﬂyﬂ to tik gﬁl%)‘ HonU&er, lflvxfr%"r?lql g'@((%o%’rﬁe% is present in

sul fo dride and m Xtures thereo
thenpastiopranixture labnel ireoné: Shjinl ableyt ¥ midhr eradssa o wt:her irstamies the

m%BHle gf y( %reg%rﬁ &gtd];ilg%ingg%ifésg &n g elL’)o ?%f&g%ss

one € 5 po ysul erl m
. structural units that are derived froman aryl diam no
Algyl poimary prdngs suoh auingthyl Xviide mayxbaused aSERivstopps. Primary

m()%é/zl:)un% ?r[a?’ disd Be 1? 24 tg Endt g?f{)%/ J:ha% gHJg) tﬁgggfgsalfone $t96fnmlde

cont al ni ng- a Ssin
for |engsph=a$o «bmtltql moéebuaa:gmlglar In faqrartmﬂarmrﬂaddmnemgknmary

f.one. |inkages.or re than on .

b Phinct PIABRE. aSHheh Wi HERHERAS, Rifobl Prsdiles qryonien
cmhpmermllm/ee chm:mmmm ps:ﬂubmnanymmn@ waphtéil atrhi-:qea aﬂd the
h? n‘E}énotsulfone can be neta Kﬁgﬁg t he sul f

RS AT g PRy Py Aol AnericoRlinglpund to the
ardffidtic ring: such as, but not limited to, aryl groups, alkyl groups, aryl-alkyl groups,
sulfone groups, ester groups, amide groups, halogens, halogenated alkyl or aryl
groups, alkyl ether groups, aryl ether groups, or aryl keto groups. The attached
functionality should not impede the function of the aromatic primary monoamine to
control polysulfone etherimide molecular weight. Suitable monoamine compounds

are listed in US Paterit 6,919,422,

Aromatic dicarboxylic acid anhydrides, that is aromatic groups comprising one cyclic
anhydride group, may also be used to control molecular weight in polyimid‘e sulfones.
Ilustrative examples comprise phthalic anhydride, substituted phthalic anhydrides,
such as chlorophthalic anhydride, and the like. _Séid anhydrides may have additional
functionality bound to the aromatic ring, illustrative examples of which comprise

those functionalities described above for aromatic primary monoamines.
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(XVIl) Aromatic diamnes include, but are not limted

to, for exanple, diam no diphenyl sulfone (DDS) and
wohrefansophenoxy phenyl) sul fones (BAPS). ThePORYS2006/047599

di phthalic 53 WD 2007/ 078788 PCT/ US2006/ 047599

anhydri des described above may be used to form

pol yi m de |inkages by reaction with an aryl diam no

sul fone to produce pol ysul fone etherimdes. In sone

enbodi nents the pol ysul fone etherimde resins can be

prepared from reaction of an aronatic dianhydride
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P@hﬁtdfqmarﬂtlhdnhmidepmay lhave @ mesihipkie:aof dboue 0. inapbbbty10 grams per

d th Ar t [ '
a8 oL R b By B 5B B PR B A%
Dnmgat BUCIR5TC. 1h latorﬁ@nuddmléﬁgmeqmlﬁmong EPEAMidEF ek has a
aryl - al kyl gro sul f one oups, ester
wiieht peregaplecdrousEht AAv)GE about ) ofbiedbett EFAQM0 grems per
mare)’('g/mél% 4R $neadhred %y%ghﬁémg{aﬁblﬁ%hrcﬁ‘ﬁé%gﬁﬁw tgoa{'ﬁl)'flystyrene

aryI et 0 gr oups he attached functlonall
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Sui t abl e nobnoam ne co are
Classifigatiorp Sysiemrfar Pel ydihsanmgﬂﬁw Matérials”.
anhydrl des, that is aronmatic groups conprising one

InG¥fle ifistances, especially where the formation of the film and fiber are desired, the
composition should be essentially free of fibrous reinforcement such as glass, carbon,
ceramic or metal fibers. Essentially free in some instances means less than 5 wt% of
the entire composition. In other cases, the composition should have less than 1 wt%

fibrous reinforcement present.

In other instances it is useful to have compositions that develop some degree of
crystallinity on cooling. This may be more important in articles with high surface area
such as fibers and films which will cool of quickly due to their high surface area and
may not develop the full crystallinity necessary to get optimal properties. In some
instances the formation of crystallinity is reflected in the crystallization temperature
(Tc), which can be measured by a methods such as differential scanning calorimetry
(DSQC), for example, ASTM method D3418. The temperature of the maximum rate of
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anhydri de group, may al so be used to control nolecul ar
wei ght in polyimde sulfones. Illustrative exanples

wa@ eompnrses pht hal i ¢ anhydri de, substituted pht hed¢T/wS2006/047599
anhydri des, such as chlorophthalic anhydride, and the
i ke. Said anhydrides may have additiona
functionality bound to the aromatic ring, illustrative
exanpl es of which conprise those functionalities
descri bed above for aromatic primry nonoam nes. 54 WO
2007/ 078788 PCT/ US2006/ 047599 I n sone instances
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Another aspect of melt processing, especially at the high temperature needed for the
PAEK-polysulfone etherimide compositions described fxerein, is that the melt
viscosity of the composition not undergo excessive change during the molding or
extrusion process. One method to measure melt stability is to examine the change in
viscosity vs. tjme at a processing temperature, for example 380°C using a parallel
plate rheometer. In some instances greater than or equal to about 50% of the initial
viscosity should be retained after being held at temperature for greater than or equal to
about 10 minutes. In other instances the melt viscosity change should be less than

about 35% of the initial value for at least about 10 minutes. The initial melt viscosity
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the entire conposition. In other cases, the
conposition should have less than | we/o fibrous

w0 edfocs7senent present. In other instances it PET/USED&D47599
to have conpositions that devel op sone degree of
crystallinity on cooling. This may be nore inportant
in articles wwth high surface area such as fibers and
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surface area and may not devel op the ful
crystallinity necessary to get optinmal properties. In
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— 00— O——RI—
0 0

wherein R' comprises an unsubstituted Cg-22 divalent aromatic
hydrocarbon or a substituted Cg-22 divalent aromatic hydrocarbon comprising
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100 to 10000 1/sec. Resin blends having a nelt

vi scosity of about 200. Pascal -seconds to about 10, 000
we@akoa7sseconds at 380C will all ow the conposPtT/OR2006047599

be nore readily formed into articles using nelt

processi ng techni ques. In other instances a |ower

melt viscosity of about 200 to about 5,000 Pa-s w ||

be useful. Another aspect of nelt processing,

especially at the high tenperature needed for the
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viscosity 56 WD 2007/078788 PCT/ US2006/ 047599 val ues
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ensure the sambe ig.fulbg-relted—apd gquiChrat ed.
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are, for exanple, ASTM nethod D44%§0. Not e phpat melt
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seconds (Pa-s); | I'a-s =1 OP. C. Ca-Polyetherimdes

Usef ul polanieinsalk@snabsdkyliddnedeowme HitleyfamsiadyHay, wherein y is

cqpol yet heri m de hayvin | ass . tyansition . —

a6 GRFEVARTIES G BHAP! | RAAPRN Totidh X1 & SHDUTers profeatic dipals the
vRERAINES BEGhifd SeformaRN) Bithesesdfrfoahuladll) bBingSn afie tdnge of about
fornmulas (1) and IIE: 00 (1L QNR--ND9

99.9:0.1 and about 25:75. Co-polymers having these elements are more fully
discussed in US Patent 6,849,706, issued February 1, 2005, in the names of Brunelle
et al., titled “COPOLYETHERIMIDES”, herein incorporated by reference in its

entirety as though set forth in full.

E. Other Additives To The Blend.

In addition to the polymer component of the blend, other beneficial compositions may
be added to produce an improved article of manufacture. The skilled artisan will
appreciate the wide range of ingredients which can be added to polymers to improve

one or more manufacturing or performance property.
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-OOOOR2 OO0 (g) XNR-N -+D OO0 ORZ- and
optional Iy structural units of the fornula (I'l1l): OO

WQ oo/ ob¢7B --N -0= OR2_ O wherein R conpri SBET/@R2006/047599
unsubstituted C6-22 dival ent aromatic hydrocarbon or
a substituted C6-22 divalent aromatic hydrocarbon
conprising 57 WO 2007/078788 PCT/ US2006/ 047599
hal ogen or al kyl :tubstituents or m xtures of said
substituents; or a divalent radical of the general
formula (1V): (1V) Q group wherein the unassigned

P 9&{3& g?é%@la ﬂl&&r@%d@%%g%éaﬁgecg{ogggg%)@n%grI ng’gllesprees an ihvention. In
soxﬁé m@r@emtheaneteh&éde rrwl feﬂhﬁ‘dn'fpl‘@m fldire mn;sars:blm&) of

LT NI e S T
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Sy i o N s it
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with other metal oxides. Metal oxides may be used in any effective amount, in some

instances at from 0.01 to about 20 wt% of the polymer blend.

Other useful additives include smoke suppressants such as metal borate salts for
example zinc borate, alkali metal or alkaline earth metal borate or other borate salts.
Additionally other of boron containing compounds, such as boric acid, borate esters,
boron oxides or other oxygen compounds of boron may be useful. Additionally other
flame retardant additives, such as aryl phosphates and brominated aromatic
compounds, including polymers containing linkages made from brominated aryl
compounds, may be employed. Examples of halogenated aromatic compounds, are
brominated phenoxy resins, halogenated polystyrenes, halogenated imides,

brominated polycarbonates, brominated epoxy resins and mixtures thereof.

Conventional flame retardant additives, for example, phosphate esters, sulfonate salts
and halogenated aromatic compounds may also be employed. Mixtures of any or all
of these flame retardants may also be used. Examples of halogenated aromatic
compounds are brominated phenoxy resins, halogenated polystyrenes, halogenated
imides, brominated polycarbonates, brominated epoxy resins and mixtures thereof.
Examples of sulfonate salts are potassium perfluoro butyl sulfonate, sodium tosylate,
sodium benzene sulfonate, sodium dichloro benzene sulfonate, potassium diphenyl
sulfone sulfonate and sodium methane sulfonate. In some instances sulfonate salts of
alkaline and alkaline earth metals are preferred. Examples of phosphate flame
retardants are tri aryl phosphates, tri cresyl phosphate, triphenyl phosphate, bisphenol
A phenyl diphosphates, resorcinol phenyl diphosphates, phenyl-bis- (3,5,5'-
trimethylhexyl phosphate), ethyl diphenyl phosphate, bis(2-ethylhexyl)-p-tolyl
phosphate, bis(2-ethylhexyl)-phenyl phosphate, tri(nonylphenyl)phosphate, phenyl
methyl hydrogen phosphate, di(dodecyl)-p-tolyl phosphate, halogenated triphenyl

59
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CF3CF=CH;.

Some of the suitable fluorinated alpha-olefin copolymers include copolymers
comprising structural units derived from two or more fluorinated alpha-olefin
monomers such as, for example, poly(tetrafluoro ethylene-hexafluoro ethylene), and
copolymers comprising structural units derived from one or more fluorinated
monomers and one or more non-fluorinated monoethylenically unsaturated monomers
that are copolymerizable with the fluorinated monomers such as, for example,
poly(tetrafluoroethylene-ethylene-propylene) copolymers. Suitable non-fluorinated
monoethylenically unsaturated monomers include for example, alpha-olefin

monomers such as, for example, ethylene, propylene, butene, acrylate monomers:such
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Conventional flar-ne retardant additives, for exanple,

phosphate esters, sulfonate salts and hal ogenat ed
war@mars7es conpounds may al so be enpl oyed. M xt BECEESTNG/047599

any or all of these flanme retardants may al so be

used. Exanpl es of hal ogenated aromatic conpounds are

brom nat ed phenoxy resins, hal ogenated pol ystyrenes,

hal ogenated i m des, brom nated pol ycarbonates,

brom nat ed epoxy resins and m xtures thereof.

Exanpl es of sulfo:nate salts are potassium perfluoro

butyl sulfonate, sodiumtosylate, sodium benzene
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molecular weight, typxcally greater than about 300, to prevent loss of the release agent

from the molten polymer mixture during melt processing.

Polymer blends used in articles according to the present invention may also include
various additives such as nucleating, clarifying, stiffness and/or crystallization rate

agents. These agents are used in a conventional matter and in conventional amounts.
3. Methods For Mzaking Blends According to the Present Invention

The polymer blends used in articles according to the present invention can be blended

with the aforementioned ingredients by a variety of methods involving intimate
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suitabl e fluoropol yners and net hods for meking such

fluoropolynmers are set forth, for exanple, in US
w@atentrss8, 671, 487, 3,723,373 and 3, 383, 092. SedT/881086/047599

fl uoropol yners include honopol ynmers and copol yners

that conprise structural units derived fromone or

nore fluorinated al pha-ol efin nononers. The term

“fluorinated al pha-olefin nononer” neans an
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prglsql:'lsgy(nlgr I naqatpggp%g Sggf %ﬁs@ﬂs dgf Wrét%%lesen)éaﬁg%hfholei in a die, and the

re§@lﬁﬁ};¥ﬁ&|ﬁ@sf ofSHblkelesin®e cddlad bi padsimd the strands through a water

bRk 6506 SHARAS o By CHBRRSIEI LT =a 0 oy SGaplisng shave:

i ELJNLENRr pREICYE Mrthd? Whafdlehe GiCdaye af@ldlmcmedhmtloauch
Bﬁ%[)?ooyaleggég PCT/U82006/047599 as for exanple,

t et hyl th b
Th blendpisgees P sreoHSPERLEY Romf iitrt Pppint Sechniques.
URE 8F £Vh&Him T8Re®kRBHRSor i Sdiew &Qﬁu&&ﬁbﬂh B gf)bﬂ Inﬁkﬁlga;m:bw is
reinforcenents for exanple fiber
peferes I g, el RS e St iaid aighpdafider
shqulg be M isaa%hgm d(fB to Tb&@ 150k Mx@ﬁe&ﬁarﬂﬁﬁt"lg@éf the Q{Hrﬂﬁplastlc

quartz and barite may be ad
The i’fplﬁnrdb oﬁmgremmtam abiderfoditdgetr v ths thropbef ﬁh@éxmdef using

'}%golggﬂsfﬁf%eéé QIO angn:,] A IL\'LSJrﬁe ﬁ%{ég ﬁon}; ﬁ%tearngé) in ﬁéﬂﬁ%quo or

niRReeis, itaandbeidwaatageous to first extrude a portion of the 1ngred1ents ina
first extrusion and then add the remainder of the mixture in a second extrusion. It may
be useful to first precompound the colorants into a concentrate which is subsequently
mixed with the remainder of the resin composition. In other situations it may be
beneficial to add portions of the mixture further down stream from the extruder throat.
Afier extrusion the polymer melt can be stranded and cooled prior to chopping or
dicing into pellets of appropriate size for the next manufacturing step. Preferred
pellets are about 1/16 to 1/8 inch long, bﬁt the skilled artisan will appreciate that any
pellet size will do. The pelletized thermoplastic resins are then dried to remove water
and molded into the articles of the invention. Drying at about 135° to about 150°C for
about 4 to about 8 hours is preferred, but drying times will vary with resin type.

Injection molding is preferred using suitable temperature, pressures, and clamping to
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carbon, and other additives including nano-scale

reinforcenents. OQther additives include, antioxidants
waa@h/assphosphi t es, phosphonites and hi nder edPCT/US2006/047599

phenol s. Phosphorus containing stabilizers including

triaryl phosphite and aryl phosphonates are of note

as useful additives. D functional phosphorus

cont ai ni ng conpounds can al so be enpl oyed.

Stabilizers with a nol ecul ar wei ght of greater than

or equal to about.300 are preferred. In other
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Present Invention The pol yner bIends used in articles
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process, the polymer blend will have taken the form of the mold cavity or the
contoured metal surface. U.S. Patent 4,698,001 to Visamara discloses methods of

performing compression molding.

Injection molding, is the most prevalent method of manufacturing for non-reinforced
thermoplastic parts, and is also commonly used for short-fiber reinforced
thermoplastic conaposites. Injection molding can be used to produce articles according
to the present inviention. Injection molding is a process wherein an amount of polymer
blend several times that necessary to produce an article is heated in a heating chamber
to a viscous liquid and then injected under pressure into a mold cavity. The polymer

blend remains in the mold cavity under high pressure until it is cooled and is then
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Illustrative exanples of equipnment used in such nelt
processi ng nmet hods include: co rotating and
wa@owmnies78s ot at i ng extruders, single screw extrPdEUS2006/047599
co- kneaders, disc-pack processors and various other
types of extrusion equi pnent. The tenperature of the
melt in the present process is preferably mnimzed in
order to avoi d excessive degradation of the resins In
some enbodi nents the nelt processed conposition exits
processing equi pnment such as an extruder throggh snal
xit h n a,die nd the sulting strands o
riiedn T3 mPuag apd e o5 uelfig anwatisRy A dscutied iy farther
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to 1/8 inch long, but the skilled artisan w

Teghnplogy ok r%fnean%lrcb@rht@p, IgbneWiley & Jens, New York, 1981, Vol.
JI0id ast ins are then dried to
1?3%%326ﬁg?§?@Qf n§P L91- ?%?o the articles of the
,nve %J EXylng at about 135 to about 150C for
3 Ums gayRg prepargg threugly blowex 2 extrusion orohmtr@chmg cast or
catléﬂﬁéied’\ﬁinlxs Mahy vitidily §B8L herMREdefoldMtfint t’e\cﬁ?eﬁm&l 'u@gl
preferred using suitable tenperature, ures
C%VSWM”WQ sirefoing techniques. For instance, a radial stretching pantograph may

be employed for multi-axial simultaneous stretching; an x-y direction stretching

pantograph can be used to simultaneously or sequentially stretch in the planar x-y
directions. Equipment with sequential uniaxial stretching sections can also be used to
achieve uniaxial and biaxial stret_ching, such as a machine equipped with a section of
differential speed rolls for stretching in the machine direction and a tenter frame

section for stretching in the transverse direction.

Thermoplastic molding system includes a thermoplastic extrusion die for the

extrusion of a thermoplastic slab profiled by adjustable die gate members, i.e.,
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WO 2007/ 078788 PCT/ US2006/ 047599 produce articles
wth a glossy surface. Melt tenperatures for nol ding
wowdnr/osgsabout 100 to about 20C C above the RQr/ob20061@47599

resin. G| heated nolds are preferred for higher Tg
resins, Ml d tenperatures can range from about 50 to
about 175 Cwth tenperatures of about 120 to about

175 C preferred. The skilled artisan will appreciate

the many vari ations of these conpoundi ng and nol di ng
conditions can be enployed to nmake the conpositions
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variable thickness from a slab of material heated during extrusion of the material.

Injection molding, thermoforming, extrusion coating, profile extrusion, and sheet
extrusion processes are described, for example, in Plastics Materials and Processes,
Seymour S. Schwartz and Sidney H. Goodman, Van Nostrand Reinhold Company,
New York, 1982, pp. 527-563, pp. 632-647, and pp. 596-602.

Vacuum molding may be used to produce shaped articles of manufacture according to
the present invention. In accordance with this method, a sheet of a polymeric material
according to Formula 1 is fixed by means of iron frames or other device, fitted to a jig

that makes easy handling, and then introduced into an apparatus where it is heated by
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usthgR k@Y ﬂ%l@‘ﬂ*&@ss‘c F Jnnéx _P?@ %Ss%ﬁﬁe@ﬁ@c%isﬁbl?mer of Formula I

descri bed, for exanpl e, he Encycl opedia o
inahwiveezng k¢ Aked 699 vemeakpr@xsrmwhmerm erhiatimolded ohder a

péé\&slu?é’ of&frc?ﬁrbsm éﬂ%VchZ% %55 %%gﬂefer\iﬂig dfr?rik% B0 k‘é&a@u.ﬂ&ﬂz)

I ent
Wbﬁrépmredlemsm;gﬂhapbtb anticld. [Time exdld issihen cooleth yw&t axebx:ép’r&@d

fil e Vi
8 o ERUERCBEESofU37Ths by 15 P, B e s v
atdeasef § heqonds,eant rgeqeleﬂy fifeat 15 nst@peonds I aéderlto improve surface
ed for nulti-axial

BB R AT R L5 e

condltlons. At the {irst stage, the polymer material is maintained under a pressure of

pI%FS

from 10 to 20 kg/cin.sup.2 for from 15 or 40 seconds. Then a second stage pressure
of from 40 to 50 kg/cm.sup.2 for at least 5 seconds, whereupon a molded article
having superior surface smoothness can be produced. This method can be preferred
when an inorganic filler-containing thermoplastic resin according to Formula I having

poor fluidity is used.

The well known process of injection molding can also be used to produce articles of
manufacture using resins having formula I. Injection molding is where resin is
injected into a mold cavity under pressure. The injection pressure is usually from 40
to 140 kg/cm.sup.2 and preferably from 70 to 120 kg/cm.sup.2.
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pant ogr aph can be used to simnultaneously or

sequentially stretch in the planar x-y directions.
waEoqurpnest Wi th sequential uniaxial stretchi ngPEETB2006/847599

can al so be used to achieve uniaxial and biaxia

stretching, such as a machine equi pped with a section

of differential speed :rolls for stretching in the

machi ne direction and a tenter frame section for

stretching in the transverse direction. Thernoplastic

mol di ng systemincludes a thernoplastic extrusion die

'Ph@ KkIIRE artevsh VAR a%?r&fat@ aftidRls 'EQMﬁﬁ?dc& re \lr/@f Fbg?l} %&}(@%@Y blends

ustabl e die nmbers, i.
P&W@Sﬁ@@m D3y 99 adgyinterany d@meabé.equdmgmcé etmciﬁabyyanygmethod

k}lg@ntulﬂ h‘Fekeﬁ"ﬁ gﬁ‘)egé sta gs i ng gg‘%ﬁlg%% I Jwa}lﬁg & Hg]];e% fgr complex end

par S e extru ernnp
usxapplishionsdi | "Blemisctacal rfoodrexrvice artiliést o frganifhcursihtfoudBidh the
therm) Jastic. extru

n sl ab, fr.om t he on
IO BERA Ly s Biena? it B PEY Togoms insiiness eagsbby the
pessithle die/envition a8so (18P waththe NariBilsdnd v3é BplatifionsRithagh
onam)vwg | at f or such as a rotating platform
SReTRyA HBM¥EGt a tine into a position to
receive a thernoplastic slab being trimed fromthe
Puisenmop ltikes piesertitivansion oné b mofe sfdes opatdod serdiet BRRle of

t ble t K f ted sl ab of
RSB APl meamrsarAp ke aiorent s 8 vdghinge
pélyirici Hledid rilaldng Ap the fodlskhvcdrtitR! @8attLadiBHIh S (e ‘?esent

"Fl atformto feed one nold into a | oading position

veruPy shgld inchudermllsontippt kagvabtor the skilled agian including .pemts of

aRBfheB, sRERNAIIDt. i nto a release position for
renovi ng the forned part fromthe nold. The platform

ng% be a, shuttle or a rotating platformand all ows
PrdisrrEt i es aceondnigdhe Brossntiinvantionisen be myitallized, for

eﬁ&ﬁﬁle' 1§s:ﬁ§§t§hdﬂr@ r&eﬁ&@ SEAPAAS hdrfra &ép%@m ds%ut'cermé ygenum

t her mopl astic nolding process is provi
d@l%ﬁ@“@ﬁ“‘s‘éﬂlmﬂoﬁg‘”ﬂl fdik Singbe alsmuktlpé«tamm afrodiisgs may further

bé%ﬁﬁéd(»}o labki ]éﬁ’scgtf% ?o Wegpeng?ﬁn Bul%ﬁ) o] ?ﬁgl D& properties

ernDp astic ex rusi or var
sqqha z@lanatbsucoapnehb(@mnaude patemtseetic ) elgraﬂscmgilmhentg

L e arts, of t d slab. Th

ok er no ezl&‘g Slﬂc?mlgé egraaa% 1SS HISE &t eEtr? bolae etfl}gg’l?ﬁesésltaé‘ccg ao?ﬁg‘et‘c
ampeal,gtted t hrough the sel ected thernoplastic die which
has been adj usted for varyi ng the thickness of the

S| algﬂgseeg ol nﬁlje?elhnt n{\/egh fle30m %am‘i s nolzzar}t rt]c? mec)l(uJeup%lendts,
lacquers and polymer coatings having a thickness of between about 1 and 500 nm,
more particularly from about 10 nm to about 250 nm. The skilled artisan will
appreciate that any thickness of coating may be employed pursuant to the present
invention, and that specific ranges of thickness, such as 10-70 nm, or even 10-50 nm,
are merely representative of the thickness of coatings which may be used in some of
the end uses contemplated by the present invention in which the coatings comprise

paint, metal and polymer.
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extruded thernoplastic slab having a variable

thickness to a predeterm ned size, and directing each
wo poomiozd7ah of heated thernopl astic material onPOT/ES2006/047599

thernof orm ng nold, and nolding a predetermn ned part

in the nold so that the nolded part is forned with a

vari abl e thickness froma slab of material heated

during extrusion of the material. |Injection nolding,

t her nof or mi ng, extrusion coating, profile extrusion,

and sheet extrusion processes are described, for

T BReftipl Drlon TS s Ry o TG E Ny RS ipg TR Seording
tdRE&irmudd DhSowga ﬁgfvennlgeyve}(@ﬂ lor sdrﬁS Bf on®Pr morelofheé surlfises of the
a$3¥'647’ and pp. 596-602. Vacuum nol di ng may be used
?Jr oduce shaped articles of manufacture according to
the present invention. In accordance with this method,

Vamsbe atetlalds aalp bt ypldyed 1@ paodudt a fastatdd pidlyher zﬁﬁ&l@-ﬂa@mg a
is fixed n%%ns of iron frapes or _other device,

Pf"i“f F%‘H“\g&"af o syriachtheropisaid aicle heipgifabrigated Afia camposition

cbxﬁbﬁ@nﬂg%ﬂﬂeﬂﬂ@(ﬂfbtﬁ&ﬂﬁﬁﬁE decoMIiBE 0 frnluia heﬁlt &doRMncERith a
tmg§5007/078788 PCT/ US2006/ 047599 " neans of ceramc

grample afjthese masthedss 2 primen ge andior gpéng aevat isneted on all or
pRADKhisGfRce JRe sl%ﬂw%ﬁ il &b tHel d??“chtto ﬁ@&hﬁ% laya?. The exact

continuing the heati ng after saggi ng
fccoverirgiall phpars hEene psmore wianmf nhe shmaeﬁraamxée is not

il pSari? RS Ble ?ﬁ‘éée??m@gnéﬁi: feof Eﬁaﬁ{lglg' agemngl%1 %a& %%E)Bﬁ&gtih?%%gh

nmol ded w t orm thi ckness
stigadardtappligationtiedhnipien sucht arerollives tsihg anellicoatbg kgmaying, by the

BLesitioned. next a mld,,.
e VRt A R AR B3 FoufE e B ffind Belining, o
ﬂat«vnmphgr For cqanmsmwg ®r lakt)nge s&ug pfbdﬁbt@ordfeswa&lei gapél articles, the
d-article can be .ai ned. Thereaft
o IRRE T Rl L B Bl AR penieidisr S ptsihaikatoasingby the use
ofakcelmtwlbref&aﬁlpaséml d. In accordance with pressure

mol di ng, a sheet which has been heated or which

t her easy ndl e aced on
Al I%a]tg}%r "o &8 aﬁepte a%p lgffb?r? oa"flo QhE pé‘hié%actggﬁlcﬁ“?]l?é?‘? hggein  are
ishgeratbdbg scfermmce apeirehtisetyas though ke tih eull.

application of pressure. An article of manufacture

conprising a resin according to formula I nay al so be
made wusing a stanp nolding process. For exanple, a

shaped pi ece of polynmer of Fornula I
EXAMPLES

FORMULATIONS 1-9

Some properties are measured using ASTM test methods. All molded samples are
conditioned for at least 48h at 50% relative humidity prior to testing. Reverse
notched Izod impact values are measured at room temperature on 3.2 mm thick bars
as per ASTM D256. Heat distortion temperature (HDT) is measured at 0.46 MPa (66
psi) on 3.2 mm thick bars as per ASTM D648. Tensile properties are measured on 3.2
mm type I bars as per ASTM method D638. Flexural properties are measured on 3.2
mm bars as per ASTM method D790. Vicat temperature is measured at SON as per
ASTM method D1.525. Differential scanning calorimetry (DSC) is run as per ASTM
method D3418, but using different heating and cooling rates. Samples are heated at 20
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in a squeezing nold fitted to a vertical press machine

and then heat nolded under a pressure of from5 to
woeo@7lgd7esn sup. 2 (preferably from 10 to 20 kg/BOT/S8mO&Y47599

wher eupon the desired shaped article. The nold is then

cooled with air or sprayed water and the article is

taken out of the nold. In this nolding, the press tine

is usually at least 15 seconds,, and generally from

15 to 40 seconds. In order to inprove surface

characteristics, it is preferred that the nol ding be

"G5 T oL S SN RIS i Pson

temprErassuTe). d.’Dynafnno Médhaﬁx@ammklgile (DMRAIDis Zun 8 fl&eeod 53 2 mm
essure _of fro

or 40,seconds. T a second st.age
b8 o 8 hEH IR ATl IR oY o1 PRGBS BT of e PETEORMA
teatsnind dﬁﬂﬁarhtdbahem f2abol 9360/ RE hé Pér Asrrlﬁfﬂ&x%th%ﬁflﬁil RESBiscosity
rroduced. This nethod can be preferred when an

V§- ﬁBFagam eds measyred op grepillannticpmeterypmast 1xd Orawi die at 380 °C as
p@CASTNI Method AN IBUPaIdis Bﬁéﬂewend@%% dxﬁéﬁ}cﬂsbwd for Hfl%gst 3 hrs

The wel | known process of injection nolding can a
beferq fseing vsing o parallckbplatiecheemeitr atniwatiaos/onia. thsichapge in melt

visEssitySit BRY PAYs ﬁggﬂy&pvg tiphd) ection nolding is where

resiniIs Inj ected Into a nold caV|ty under pressure.

GIA8 thaRdiB6H 'te(?ﬁ‘pé?{xtﬁ%l{ﬁ“g gbﬁ%nlﬁ%%ézis%drbgf‘gf§grak{e)ghrhéges wn in

kg/cnlsup and prefe from cm'sup.
Frnorxsempby 4331 n@mo@sz@ﬁﬁ/sozm SesurlineTg Idnﬂfd:rent heatmg rate

I I,Gil of .manuf act ure
%“é Aol SRR Bl Ty S O B R R 3 ol s from
thQZDaﬁyedegunable food service article by any nethod
known in the art. These shapes nay be sinple or
mul ti-wal |l ed shapes for conplex end use applications.
The el ectrical food service articles of manufacture
&kngﬂthich the herein described polyner blends can be
S bou ded ssjble

t
PR S eloR BT R BR B0 S e e P3RS 0 ana
teappﬂthaiatd astes gMupsh'nnﬂ il rentatidqee BRA EAbORtY BRIups.AMNw ~ 28,300

9, the present invention one or nore
'Eﬁﬁ é%%%{ 7%68 service article of manufacture is
ed with onposition that is different than the
P w%‘g‘gis 13 3pelysul %zﬂe;m%?n%a de mepdedy eactinn afifed ropdinhhalicamhydride

(COPAYath 4508 AreuAF A} atbuin® of 52 RIRSAD Wiphenyl sulfone (DDS),
Mw ~33,000 and has a Tg of about 310° C.

PSEI-2 is a polysulfone etherimide copolymer made by reaction of a mixture of about
80 mole % 4,4’-oxydiphthalic anhydride (ODPA) and about 20 mole % of bilsphenol—
A dianhydride (BPADA) with about an equal molar amount of 4,4’-diamino diphenyl
sulfone (DDS), Mw ~ 28,000 and has a Tg of about 280° C,

PSEI-3 is a polysulfone etherimide made from reaction of bisphenol-A dianhydride
(BPADA) with about an equal molar amount of 4,4’-diamino dipheny) sulfone -
(DDS), Mw ~ 34,000 and has a Tg of about 247° C.
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i nvention should include all coatings known to the

skilled artisan including paints of all types,
wab@enzs7ss i | ns, etc. The food service arti cl eSPCT/US2006/047599

according to the present invention can be netallized,

for exanple, using standard processes such as plasma

deposition, sputtering, vacuum deposition and

am nation with foil. Single or multiple |layers of

coatings may further be applied to articles according

to the present invention to inpart additiona

, t v

P o PO R AR A o B Ron TERBBROILE disodum sal
withi @@ahgolasmohoff Heilssindale, l,ﬂDHDﬁhme@E,@t (dwl@;hyld1-4 1-

b B e AR Ko A0 o o fhbaRt 265 &

include pai nts, |acquers and pol yner coatings haV|ng
a thickness of betmeen about I and 500 rim nore

[ ar{i gﬂ§#¢¥ about 10, nmtqQ about 250 nm _The
VePhre tion, Tig e preparedpsing theqompogiipns gpegifiedsia Table 1.
ABSRINtSGF AIBACTONRATRI Y 8ehrRssed 43 Phrid Beﬁ}hu%dﬁé’d%%t@trcsm by welght
eci fic ranges of thickness, such

i,nvention, that s
(o). f&%‘hﬁﬁ?tagwswmggbuebldﬁwab iers i pegsgnt. Polycarbonate ester
(FCRy &)‘i}%%ﬁ’éﬂ iy Sre%&reﬁl'iﬁ att%cﬁiﬂgé En&hyffeth %giﬁemglj}] %@Mon of

be used i n sone uses contenp

ispphtbaleyl Mﬂﬂ@fﬁﬂhéwlmﬂ d\?ﬂﬁlé Phlpﬁée w@étblmncbhpn tlsepresence of
b&3! k-2 tHEhSanBRE BH%'?X%Efer tham %99&{392 %zéﬁs f?r this type of

PCT/USZOO6 04759 resent” 1 nventl on
sxdithesis eag bedoundbin, ifOl'aﬂxdnan, 5 ScRatpNos 5,681 ,358 escolumn 13, lines

o] V|n a co ove
1 ZESE T Pl pLRITHE Borbone i Tmal Uy SOR S E bl e 81
weisht/setghtnetiRuigs oﬁmnplhhal&}’qﬂrﬁﬁ&@phﬂhaht@dﬁ&? afd 40% carbonate
cate rticle havi t _coating,on
PSP SRR, ol Ford g P P e et i
a PaiGOSHAREH drddéktrudeaat 573-880F Bt 8190 OhmRe éf@tshﬁéﬂ {?acéﬁx% vented
according to fornul a | In accordance with a pi cal

sipglespred Srtridee sherrenibag bleadprrernsHetizedzandlibe pelists prggiried for
4 ﬂgﬁﬁtat bg5CP %I*xgxdtooiﬂjeﬁhbn ol dlBg Gto% & RUNd ﬁx%?l p?eiqulte!;1 eI‘he

shaped article and then to forma coa
mPhkbing Rachine feseh ot ao(ﬁ?i?(f\‘/meltnqngéx‘anmé apda 2787 F aidd ‘Dd‘mperature.
DRI mina 1<r)rflsagF 70° glosshEIF? ?j’i‘ va ueagutl gfl)peeairasncg g}e performed for each
sample as molded. Twenty degree gloss are measured according to ASTM D523
using a black tile standard. CIE lightness (L*) values are measured as described in R.
McDonald (ed.), "Colour Physics for Industry, Second Edition" The Society of Dyers
and Colourists, Bradford, UK (1997). Appearance refers to a subjective visual

examination of the color and translucency/opacity of the as molded parts.

Table 1

Formulations | 1 2 3 4 5 6 7 8
PCE 60 50 | 50 | 30 | 40 | 60 | 70 | 45
IPSEI-3 70 | 60 | 40 | 30
PSEI-2 50 55
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important to the present invention. For exanple,
coatings may be applied through standard application

wo e@hnrsyses such as rolling, using a roll coatB€T/US2006/047599
spraying, by the wuse of a spray gun with or w thout
previous coating of a priner, dipping, brushing, or
flow coating. For commercial or |arge scale production
of coated shaped articles, the nethod of using a.
spray gun is effective. In particular, a nethod of
coating by the use of a robot is preferably used. All
patents, patent applications and, ot her puhli cat, ons
S8EB¢l osed herein are incoafqoatted vl rsg %renci in ]
t-heir—enti .r_ej-L&L as- Lhoegh S h i | EXAMPLES

Tt for fLIrI

FORMULATI ONS 1-9 Sone properties are neasured using
ASTM test net hods. All nol ded sanples are conditioned
for at least 48h at 50%relative humdity prior to
testing. Reverse notched |zod inpact val ues are
measured at roomtenper agNAVIPOE322 Mm thick bars as
per ASTM D256. Heat distortion tenperature (HDT) is

measured at 0.4 66, _psi) on 3.2 mmthick, bars as
“bveepgx%ﬁww%ﬂfé’."sgie Ak ‘fﬂs*r %p“gf’%’?’&e HB%“WB&%‘SQE‘H irgp thy shape of a
plag, icup andl tlaguSingonB @ nAS W IR tBEhi {3 BtesdritRd Wbale.

properties are neasured on 3.2 nmm bars as per ASTM

nmet hod D790. Vicat tenpe i,s_nmeasured at 50N as
per ASTM net hod D 1. SZSE%W&éﬁti al scanni ng

calorinmetry (DSC) is run as per ASTM nethod D3418,
Mrg¢rial shady adicofdengert fomnatatiogs N7, £ aad O R t4bdé € re HREGRI0BSMolded

.are heated.at. 2 WD 2007/ 078788 PCT/ 2Q06/ Q47599 .
i) 7 MO E5uf) 1o s doml Gy ek Eroserggpovloa e pnd , utensil

haedler d peak crystallization tenperature (Tc). Dynamc
Mechani cal Analysis (DVA) is run in flexure on 3.2 nm

bars at a heating rate o in., with an oscillatory
frequency of at 1 I—Iertz.{‘:g%ﬁl’mggi‘s are run from about
30 to about 300 C as per ASTM net hod D5418. Viscosity
vS. shear rate is neasHoadulation tapll | ary rheoneter
using a 1x10 mmdie at 380 C as per ASTM net hod

D3835. Pellets of the blepils gugsdried at 150 C for at
| east 3 hrs before testing using a parallel plate

REQZEMBE ggter%‘ol%%rﬁo@)%ea ?ﬁ/}@ rdsin tuggd ﬁﬂﬁgs%efohﬁulggloltls is a polymer

made from the condensation of a 1:1 mixture of iso and terephthaloyl chloride with
resorcinol, bisphenol A (BPA) and phosgene. The ITR polymers are named by the
approximate mole ratio of ester linkages to carbonate linkages. ITR9010 has about 82
mole % resorcinol ester linkages, 8 mole % resorcinol carbonate linkages and about
10 mole % BPA carbonate linkages. Tg = 131°C

PEI' = ULTEM 1000 polyetherimide, made by reaction of bisphenol A dianhydride

with about an equal molar amount of m-phenylene diamine, from GE Plastics.

PEI-Siloxane is a polyetherimide dimethyl siloxane copolymer made from the
imidization reaction of m-phenylene diamine, BPA-dianhydride and a bis-
aminopropyl functional methyl silicone containing on average about 10 silicone
atoms. It has about 34 wt% siloxane content and a Mn of about 24,000 as measured

by gel permeation chromatography.
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380 Ot
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9Cl) Mw 50,000 and has a Tg
formul ations 1-9 are

tions specified in Table 1.
are expressed as parts per
ght (phr), where the total
bi lizers, if present.
copolymer is prepared in a
i de/ water) reaction of

Material made according to formulations 10 and 11 are injection molded into a

mold cavity in the form of a large round serving bowl, a plate and a utensil handle.

EXAMPLES 5

Y

Blends 12-18 are made using the same process for making blends described

for the previous example.

Table 3

Formulations 12 13 14 15 16 17
PEI 56.5 78.0 63.0 48.0 69.5 46.0
[TR9010 42.5 20.0 35.0 50.0 275 50.0
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i sopht hal oyl and terephthal oyl diacid chloride with
bi sphenol A in the presence of base and a
wo pooghs7Bam ne phase transfer catal yst. Synt heP€T/US2006/047599
details for this type of synthesis can be found in,
for exanple, U S Pat. No. 5,521,258 at col um 13,
lines 15-45. The resulting pol yester carbonate
copol ymer has 60% ester units (as a 1:1 weight/weight
m xture of isophthalate and terephthalate units) and
40% car bonate units based on bi sphenol A Ingredients
as specified in;Table | are m xed;together in pai nt
PEfdiloxamnd. ext riudeliOat %75-@.@0 FJ at2.80- FO z.om En R0
2.5 inch vacuum‘vent ed i ngle screw extruder. The
AlESlehdd HghbTOH& @I phpelardtjtosshiand the pellets are
dried for 4 hours at 275 Fprior to injection nolding
into 5 X7 X 1/8 inch plaques. The nolding nachine is
set for a 675 F nelt tenperature and a 275 F nold

FoanpRfishd1 218 afeéRh Ard1a|dctios nadldedindd 8 fold Chity-in the form of a
e are perfgornmed for each ‘sanple

lvaI ue, .and ,‘?‘ggea ag)i (
age g e vinsmRowl aplyje aad giugensiidredigeasur ed accor di ng
to ASTM D523 using a black tile standard. CE
i ghtness (L*) val ues ar EXAMEPLEE as described in R
B&}%qgﬁséred. . " Col gur Physics for Industry, Second

113725 o anedscroie he pamg Brasess,foa mabing fleadsidescribed for the
pivastisaxdmptd (1997). Appearance refers to a subjective
vi sual exam nation of the col or and
TabRs| ucency/ opacity of the as nolded parts. Table 1
—Formulations 1 2 3 4. 5.6 8 _CE 60 50 50_30 40 60 70

FémulR§5hs 3 70 60 40 3G PSElI 28 50 5p 39 WO,3 4 25
007/.078788 PCT/USI008] 047598 5% Y 40750 ExXAVPLEY?

pipventive formul atijong 4, |2.6735 4 god a ,
i njection nol ded i Nto the sh6a7p%e of@g]a %fgaf g@}’]?up?gﬁg 17.65

sing one or nor flt echni qu ) ip
1%%%131 P9 e oF '8 he.d e¢hay ausy degepi Pelho | so.0

4.0

PEI-Siloxane 2.5 2.5 2 2 0.75 1.50 | 2.25
PC 10 10

Triaryl Phosphite 0.1 0.1 0.1
T10; 0.0 3.0 3 3

Inventive formulations 19-25, above, are injection molded into the shape of a plate

b

‘cup and tray using one or more of the techniques described above.

EXAMPLE 7

Formulations 26-31 are made using the same process for making blends described for

the previous exaniple.

Table 5
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Mat eri al made according to formulations 6, 7, 8 and 9

of table 1 are injection nolded into a nold cavity in
wo b@7foes7ss of a | arge round serving bow , a pl aP€T/aRZIOG047599

utensil handle. EXAWPLE 4 Fornulation 10-11

Materi al s Resorcinol ester polycarbonate (ITR) resin

used in these fornmulations is a polyner nmade fromthe

condensation of a 1:1 mxture of iso and terephthal oyl

chloride with resorcinol, bisphenol A (SPA) and

phosgene. The I TR poI yrrers are nanmed by the

approximate note—t+att+o—of—ester—Hnkages—to—carboengte—
Examgleges. ITR9010 nas 28bout 827 nuol e 28rego28i nalo | 31
-ester—Hnkages—8—rote—%t+resorci-rgl—carberate—H-rkages

PEAhd about 10 nol e| ¥%#BRA ciar BdAat g | #NkAgEI9.159784W3ITG0
PEI = ULTEM 1000 pol yet herj m de, nmde by rleacti on af
IGR 9phenol A di anhyfrise0 w tfs0ebout 0.¢eqyalo.orokan | 20.0
anmount of m phenyl gne diam ne, frgm GE Pl asti cs.
PEESil6kdmexane is a pol@@sheyi ni.ske di netdyl |0.v9xame | 2.25
copol yner nade fromthe ijm dizatijon reactji on of
Totaph Phpbghite di ani ne, BRA-dj antiydrilde @and a bils- 0.1 | 0.1
am nopropyl functional nethyl sililcone containing on
average about 10 silicone atons. It has about 34 wt%
si | oxane content and a Mh of about 24,000 as neasured

etionsedtrkhbreosach dijeaivat ragikiag fnto afholdaR¥) T héF388 of a

PCT/ US2006/ 04.759 b t LEXAN 130
larg%, ué ?ﬁvéré%]i’%‘glg ﬂ?agﬁa%d SP?HSH?E%%C%IJIOB;I gxtrusi on of

m xtures of resorcinol based pol yester carbonate
resin with polyetherimde and silicone polyimnde

copolynmer resinina 2.5 meg screw, vacuum
vent ed extruder. Con'p03| listed in wt % of the
N{gt al conposition except where noted otherw se. The
é’x?r}auder is set at about 285 to 340 C. The bl ends

. n at 9 under v m The extrudate
RYEEabl S pRar et (R 15 mecd e amTeidp 3 polvner made
freanthk esnduonsaticl] 64 1 Amikalrd@disatand t&@phthalvyetbHAS with
resorcinol, bisphenol A (BPA) and phosgene. The ITR polymers are named by the

approximate mole ratio of ester linkages to carbonate linkages. ITR9010 had about 82
mole % resorcinol ester linkages, 8 mole % resorcinol carbonate linkages and about
10 mole % BPA carbonate linkages. Tg = 131°C PEI-Siloxane is a polyetherimide
dimethyl siloxane copolymer made from the imidization reaction of m-phenylene
diamine, BPA-dianhydride and a bis-aminopropyl functional methyl silicone
containing on average about 10 silicone atoms. It has about 34 wt% siloxane content

and a Mn of about 24,000 as measured by gel permeation chromatography.

PSu is a polysulfone made from reaction of bisphenol A and dichloro diphenyl
sulfone, and is sold as UDEL1700 form Solvay Co.

PES is a polyether sulfone made from reaction of dihydroxy phenyl sulfone and
dichloro diphenyl sulfone, and is sold as ULTRASON E from BASF Co.

Note that blends according to this example had 3 parts per hundred (phr) titanium
dioxide (TiO;) added during compounding. Blends are prepared by extrusion of
mixtures of resorcinol based polyester carbonate resin with polysulfone or polyether
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of 320-360 C and nold tenperature of 120 C using a 30
sec. cycle time. Table 2 Formulations 10 11 PElI 76 76

WO 700010840 20 PEI-Siloxane 4 4 PC 10 0 Ti QCBUS2006/047599
Mat eri al made according to formulations 10 and 11 are
injection nolded into a nold cavity in the formof a
| arge round serving bowl, a plate and a utensi
handl e. EXAMPLES 5 Blends 12, 18 are nade using the
same process for making bl ends described for the
previ ous exanpl e. Table 3 Fornulations 12 13 14 15 16

PEI 5 48. 0 69. ] TROO10 42.5
\éé)ng agd 36615‘(5’"6 poly %‘1%%0@01}7531’\55‘313%?/ mehsingle screw, vacuum
vél‘(fé"d &IGRaR6/ Mﬁ(%ﬁorﬁare Bbde@ X2 08%lofGhe t&al?ooﬂl;%sﬁl.o% A cept

4 Rlends §¥$ "Fi02 & 0.1 ghr triary
Wﬁ‘ﬁ%’%? UhEBYIR yistist af ibowhahs i 340 rq Jheitdpnds are run
at/@bodegl Hith ¢ %naemlcdmﬁa%& ¥xteiadR bBldd pluddized Qﬁcgﬁned at 120
JLound serving bow, a plate and a utensi | hand
MPLE 6 Bl ends 19 25 are made using the sane process
for naklng bl ends described for the previous exanple.
Tablgibe 4 Fornul ations 19 20 21 22 23 24 25

Examples * 32 33 34
Psu | 62.5 31.25 62.5
PES 0 31.25 0
PEI Siloxane 2.5 2.5 2.5
ITR9010 35 35 35

Formulations 32-34 are injection molded at a set temperature of 320-360 °C and mold
temperature of 120 °C using a 30 sec. cycle time to form dinner plates, tea cup saucers

and utensil handles.
Example 9

Formulations 35 and 36 in table 7 show blends of PSu or PES with a higher content
(60 wt%) of the resorcinol ester polycarbonate copolymer. These blends are made

according to the process described in the previous example.

Table 7

Examples * | 35 36
PSu 37.5 0
PES 0 37.5
PEI Siloxane 2.5 2.5
ITR901G 60 60

* blends had 3 phr TiO2
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PEI 67.5 67.5 68 58 19.15 18.40 17.65 |TR9010 30.0
30.0 20 30 80.0 80.0 80.0 PEI-Siloxane 2.5 2.5 2 2
wW@205/018780© 2.25 PC 10 10 Triaryl Phosphite 0.RCDU$2006/047599
Ti02 0.0 3.0 3 3 Inventive fornul ati ons 19-25, above,
are injection nolded into the shape of a plate, cup
and tray using one or nore of the techniques described
above. EXAMPLE 7 Formnul ations 26-31 are nade using the
same process for making bl ends described for the
previ ous exani ple. Table 5 73 WO 2007/ 078788
PCT/ US2006/ 047599 Exanples 26 27 28 29 30 31 PE
49.15 48.40 47.65 79.15 78.40 77.70 |1TR 9010 50.0

3 5 S e oo
temp_”@ratﬁmqﬁlIZQtTmeﬁ 3Q sex: eydlatime tojfootidimenplatexitdarup saucers

{?€$£g tg’ln the formof a |arge round serving
6}a e and a utensil handle. EXAMPLE 8

Wiittoat ifattherReluboration) iteft Béh@@hy@i&r himakl@lemﬂad @&, Nusing the

dused i n these xqﬂgies a pol‘%l made. fromthe

BEHBLOR BETTh B % he PEFSEnORVFRiPTh ndine GollaHOR sapples are

inehided itdeprviide addRfoPaF biidhncdioStHded akilldd (15% a®f practicing the
phosgene. The | TR pol yners are naned by the

CIgPRbRIVEAtRN mIhess SraTuples agspvidedrasaigasesentativg pb g work and
cddtAK@RB ]S -thé | m;‘lg drafle ﬁ%é‘ﬁt iB¢entiTRl €A ed; r@iﬁg%'yé' {l%la examgles are

ester |inkages mol e % resorcinol carbon nkage
nefrigtended to hxmt the scope of the present invention in any way. Unless otherwise

specified below, all parts are by weight.
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10 nol e % BPA carbonate Iinkages. Tg = 131 C

PEI - Si | oxane is a polyetherimde dinethyl siloxane
wa@oeopaloysTes made fromthe imdization reaction BET/US2006/047599

m phenyl ene di am ne, BPA-di anhydride and a

bi s-am nopropyl functional nethyl silicone containing

on average about 10 silicone atons. It has about 34

W % si | oxane content and a Mh of about 24,000 as

nmeasured by gel perneation chronmatography. PSu is a

pol ysul fone made fromreaction of bisphenol A and

oro di phenyl sulfone, and is sold as UDELI 700

I? &tvay Co. PES is a pol yether sul fone made from

reacti on of dihydroxy phenyl sulfone and dichloro

1di ph emﬁod&iehﬁw&l:txcwmbrﬂlmsﬁgg dhizh t%ﬁ%ﬁ@ltlﬁrﬁ&bprﬂsﬂﬁl:

Co. Note that blends according to this exanple

par t SOBRPSHQN FPBRTE G A PRI S ASRPATBRS O plendef Dalamsts

dur i rglecRATRIM e ErouBkOmikting of: ﬁrzﬁtﬂ?fﬁﬁﬂm@l/e B%hd UBpAYmers
of mxtures of resorcinol base ol yester carbonaté

r esi FOWPFRLOSANF MR @obethssinyides, baving mywe thrro el 788
PCT/ 246060 Q&Kﬁ&%ur@%@&ﬂﬁh@%@lﬁsﬂ?érimﬁg BGs Reladh Fafiition

copolymer resin in .5 1inc ' e screw, “vacuum
vent éempsratunel greateCtirncdli7f iGetsus basalrmsdszhb tlendwBpadymeise

t ot al [ wher. ted ot her,w

extru 881?&92’%3 %te%gtn%a(\% & tyeg)gg n%lgess ﬁawgg asels, g%ﬁ%ga%)téon

run tahpabind gater franurgde ICelsis) o c) iitngd¥ holydleAnide having a
cool E)el letized and dried at 120 C. Table 6

35§ trangon temperaturesof groatsr than 24756 elsiuspES 0 31. 25

O PEI Siloxane 2.5 2.5 2.5 [|TR9010 35 35 35

2For mithetfbdserdide aﬁ?cl@ﬁ&okd}hg@é t1afin MoV Klgdindhe ﬁo@‘?fhemmlde has a
tenp ture of 320-3,60 C and nold tenperature 120
C usu?*pra rogen gtage fo carbes atop} 5aEof bEBYeRRADANES- 4;9né10e8§

tea cup saucers and utensil handl es.
3. The food service article according to claim 1 wherein the polyetherimide is

essentially free of benzylic protons.

4. The food service article according to claim 1 comprising an immiscible blend
of polymers having more than one glass transition temperature and wherein
the non-polyetherimde polymer has a glass transition temperature greater than
about 180° Celsius.

5. The food service article according to claim 1 comprising a miscible blend of
polymers having a single glass transition temperature greater than 200°

Celsius.

6. The food service article according to claim 1 comprising a single
polyetherimide polymer having a glass transition temperature of greater than
247° Celsius.

7. The food service article according to claim 1 comprising a blend of a first resin
selected from the group consisting of: polysulfones, polyether suifones,

polyphenylene ether sulfones, and mixtures thereof, a second'resin comprising a
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Exanple 9 Fornul ations 35 and 36 in table 7 show

bl ends of PSu or PES with a higher content (60 w%
wo@boorloes7sesor ci nol ester pol ycarbonate copol yneeT/uStveaes7599

bl ends are nade according to the process described in

the previous exanple. Table 7 Exanples * 35 36 PSu

37.5 0 PES 0 37.5 PElI Siloxane 2.5 2.5 1TR9010 60

60 * blends had 3 phr Ti02 75 WO 2007/ 078788

PCT/ US2006/ 047599 Formnul ati ons 35-:36 are injection

nol ded at a set tenperature of 320-360 C and nold

tenperature of 120, C using.a 30 sec. cycle tine to

f orStHnR serolymer aad a thixd tasin comprising a giygrainal hasqd aryl polyester

har}@élﬁ‘ SvheWlih %%Hterfﬂﬁﬂ S&quial R AbleR, of'tﬁe éu%fl p6lye&¥ehnkages

t hat the ski artlsan can, using the deéscription

herass fryl peiRiclinkagesiderivedefrom essomeindlavent i on. The

foll owi ng exanples are included to provide additiona

gui dance to those skilled in the art of practicing the

clai med invention. These exanples are provided as )

& ephhedend service asticle hecarding ta sthimdowheretnuthe silisopp gopolymer is

It

e iea da theolb ESEH ity Yo By afae SiERds JilfomenlfRR

pr etlenanes dpethommide alﬂfyonmyoxaum wl;ycetﬁmaw sslexanes

DS BTGRRR Bnl hSsi5n P b et Rure sgrans

s erpolyghenylene ethec sutfimesilogarees lahd lfnlkﬁll’ﬁmhﬂltebf. e

t hernopl astic conposition conprising a polyner, a
co-polyner or a blend of polyners

9. The food service article according to claim 1 wherein the silicone copolymer

content is from 0.1 to about10.0 wt% of the polymer blend.

10. The food service article according to claim 1 wherein the silicone copolymer has

from 5 to about 70 wt% siloxane content.
11. The food service article according to claim 1 wherein the polysulfones, polyether
sulfones, polyphenylene ether sulfones and mixtures thereof, have a hydrogen

atom to carbon atom ratio of less than or equal to 0.85.

12. The food service article according to claim 1 comprising one or more metal
oxides at 0.1 to 20% by weight of the polymer blend.

13. The food service article according to claim 1 wherein the resorcinol based aryl

polyester hais the structure shown below:

D\O/o— AN ﬁ
JTGH
' Rq
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sel ected f7.-omthe group consisting of a) an

i mm sci ble bl end of polyners conprising one or nore
w@eloyersres i m des, having nore than one gl ass PCT/US2006/047599

transition tenperature wherein the pol yetherim de has

a glass transition tenperature greater than 217

Celsius; b) a mscible blend of polyners, conprising

one ornore polyetherimdes, having a single glass

transition tenperature .greater than 180 Cel sius; or,

c) a single polyetherimde having a glass transition

sor v bgtel R 8 R RE T WR ot Wl arp bR or

pol yhilbgen;rinde has a hydrogen atomto carbon at om
rati o.of between about. 0.4 and 0.85. 3. The food
ser v &s0#andapds %\@Eﬁ‘)‘}a'i"ﬂﬁ%t o claim!| wherein the
polyetherimde is essentially free of benzylic
rotons., 4. The food service article according to
1‘@ | Shedopdsshiies atisls agkonding WGlane] piherrin therressaripebbased
pc\fll\zé@té}gﬂeﬂﬁ 182 bOFByRBE cHiARthel aibiiatd l%]catggmﬁé Stdafhre
erein the non-polyetherinde polymer "has a ass
shopgrdlewon tenperature greater than about 180
Celsius., 5. The food service artigle according to

O—-R>0O-C
nsition
tenperafure of grgater than 247 7. The foo
service article aclording to clai conptising a P
blend of a first resin selected fromthe group
consi sting_af: polysul fones, polyether sulfones,
pol yBREFT Bris eLleRe ome oF Comalkdia o G A o116 ey ar

SeCORMog&rs inis OXPRY il 48 eadt e MCLISALRB f&fical, m is about 4 —
PCT/ US2006/ 047599  silicone copol ymer and a third

resi P® &P is3a0yt 2-208s0r ci nol based aryl pol yest er
resin wherein greater than or equal to 50 nole % of

the aryl polyester |inkages
15. The food service article according to claim 1 wherein R’ is derived from a

bisphenol compound.

16. The food service article according to claim 1 wherein the immiscible, phase
separated, polymer blend comprises a mixture of: a) a first resin component selected
from one or more of the group comprising: polyaryl ether ketones, polyaryl ketones,
polyether ketones and polyether ether ketones; with, b) a second resin component
comprising at least one polysulfone etherimide having greater than or equal to 50

mole% of the linkages containing at least one aryl sulfone group.

17. The food service article according to claim 1 wherein the polysulfone etherimide
contains aryl sulfone and aryl ether linkages such that at least 50 mole % of the repeat
units of the polysulfone etherimide contain at least one aryl ether linkage, at least one

aryl sulfone linkage and at least two aryl imide linkages.
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are aryl ester linkages derived fromresorcinol. 8.
The food service article according to claiml| wherein
wo b@7e7878€0one copol ymer is selected fromthe BEDUR2006/047599
consi sting of; polyimde siloxanes, polyetherimde
si | oxanes, polyetherimde sul fone sil oxanes,
pol ycar bonat e sil oxanes, polyestercar' bonate
si | oxanes, polysul fone sil oxanes, polyether sulfone
si | oxanes, pol yphenyl ene ether sulfone sil oxanes and
m xtures thereof. 9. The food service article
1&cthe ﬂingset\dcc:amfcm decotldngetonclaife 1 siblerain aeleastiol niokes of the

t o ahout .0 wt
pgPRIf e aifer rid ) Bistede e aEY g orm o8 vaipBlilif A PYardB o
cﬂembﬂregutvaléaﬁﬁsdrémpone copol ymer has from 5 to about
70 wt % si | oxane content. It. The food service article

according to claim|l wherein the polysul fones,

1 POTHE IR servibld 5@ BSaccORliny; %M%h‘? PevHeldiR ess %Jn%ﬁo&%’ of

m xtures thereof, have a drogen atomto carbon atom
pelysylfpngrethesimide h@kagﬁs aququdd‘r@n @xliampine orfdharfhyyddde containing

according to claim| conprising one or
atﬁg%lkgtﬁe?%{etérglﬁdes at 0.1. to 20% by wei ght of the

pol ymer blend. 13. The food service article according
20,07t Bl SRS eRsttoP et € SaBbh BRra0phopydariple hes  heat
distortion ?eﬁ&)emm‘ﬁym@@ataﬁ?é%&@@ﬂl@% 75@9?, mbﬁlﬁidrhs@er
e a aryl, a
A§ff§>? meé*i‘@?‘?’g At 6041 &}éﬁ Mpaifn' a2 g amlgt’ m i 5 at

| east about 8. 14. The food service article according
to_claiml wherein the resorcinol based polyester

2}-elhefqod S&r‘@%w'ykﬁeacce@mamlﬁgl t aheeminthe pqlm&@ég etherimide
ishRUABALREI Gl dbohit 76 wi% of the whole shaped article.

22. The food service article according to claim 1 wherein the shaped article has less

than 5 wt% fibrous reinforcement.

23. The food service article according to claim 1 wherein the shaped article has a
modulus of greater than about 200 Mpa at 200 °C, as measured by ASTM D5418, on

a 3.2 mm sample.

24. The food service article according to claim 1 wherein the shaped article has a
melt viscosity, as measured by ASTM method D3835 at 380 °C from 200 —to 10,000

Pascal seconds.

25. The food service article according to claim 1 wherein the shaped article has a
melt viscosity which does not change by more than 35% of its initial value after 10

minutes at 380 °C.

26. The food service article according to claim 1 wherein the polysulfone etherimide

is essentially free of'benzylic protons.
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shown below. 0 ORmp wherein Ris at |east one of

ClL 12 al kyl, C6-C24 aryl, alkyl aryl, alkoxy or
whadoagestssn is 0-4. R5 is at |east one di val enPCDUSENG6/G47599

radical, mis about 4 - 150 and p is about 2-200. 15.

The food service article according to claim| wherein

R5 is derived froma bisphenol conpotind. 16. The

food service article according to claiml wherein the

i mm sci bl e, phase separated, polynmer blend conprises

a mxture of. a) a first resin conponent sel ected

fromone or nore of the group conprising: polyaryl

et her ketones, polyaryl ketones, polyether ketones
27rthgp@odethice atiblerackationgde claiint hwhbjeimtisenemd niws polyaryl

(BRI oA R eaAreperiaaines P RONE P B ksigpedupve o

croétalling rhdiik@perat GORE 300%tBgarc) east one aryl sul fone
group. 17. The food service article according to claim

1 wherein the pol ysul fone etherimde contains aryl
I . t i = s
2 TAPERIPAE HlioR aReondll MR, P e Bl Ay AL citdrimice
hastahglassitrapeitivotemperatitre (Egs fromR5Qertg 356 °@er | i nkage, at
| east one aryl sulfone Iinkage and at | east two aryl
i mde |inkages. 79 WD 2007/078788 PCT/ US2006/ 047599
291 8Thelfoe dfsendeessativiece cadingtbelasC Dhavifg at kRast|taomifferent glass

wherein at | east 50 nol e% of ol.ysul f on )
IS (R R SR A I B ST b e first glass
@Ol tefipeiure is HBAM XRlto 200PE aha Mhe $068h®Bfass dnsitidie

food service article according to claim1 wherein |ess
temiparpt I indrarB Y topBi0€ul f one et herimi de |inkages are

derived froma diam ne or dianhydride containing an

i soal kyl i dene group. 20. The food service-article

according to claim1 wherein the shaped article has a

heat distortion tenperature (HDT) of greater than or

equal to 170 C, neasured as per

30. The food service article according to claim 1 comprising a blend of a first resin

selected from the group consisting of: polyimides, polyetherimides, polyetherimide

sulfones, and mixiures thereof, a second resin comprising a silicone copolymer and a
third resin comprising a resorcinol based aryl polyester resin wherein greater than or
equal to 50 mole % of the aryl polyester linkages are aryl ester linkages derived from

resorcinol.

31. The food service article according to claim 1 wherein the silicone copolymer is
one or more selected from the group consisting of: polyimide siloxanes,
polyetherimide siloxanes, polyetherimide sulfone siloxanes, polycarbonate siloxanes,
polyestercarbonate siloxanes, polysulfone siloxanes, polyether sulfone siloxanes, and

polyphenylene ether sulfone siloxanes.

32. The food service article according to claim 1 wherein the silicone copolymer

content is from 0.1 to about 10.0 wt% of the polymer blend.
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ASTM net hod D648 at 66 psi (0.46 Mpa) on a 3.2 mm
sanple. 21. The food service article according to
wabk@vnrszssvher ei n t he pol ysul fone etherim de | BCpPUSR®E6147599
from30 to about 70 wt % of the whol e shaped article.
22. The food service article according to claim!|
wherein the shaped article has less than 5 wt%
fibrous reinforcenent. 23. The food service article
according to claim1 wherein the shaped article has a
nmodul us of greater than about 200 Mpa at 200 C, as
3NETRS A R iASIMCIDAESrdif o Faith R WwHESRIR Slicore: copBBmer has
food service article according to claiml wherein the
fremah k7 vt Yocilexangcontente| t vi scosity, as neasured by
ASTM net hod D3835 at 380 C from 200 -to 10,000 Pasca
seconds. 25. The food service article according to
34| Thefdodwieeried artit:}esacshn#ingitomiaihcl gvhieasin the prdyimides,

pc\’l#tét%gém:lé/ polg%}hggm?c% sutlfic_)agsa arﬁ%ﬁ mixtures ttheeét%cga %1 220 ?xyirﬂ%en atom

tof cadltbrs@bmi ratio af tdss lenarequalita @.750 cI aiml| wherein the
poI ysul fone etherimde 1is essentially free
of " benzylic protons. 80 WO 2007/ 078788

3PCTheBHARHA4Y Ez‘&Qle &Zord_ﬁk?tof A4ith B Qlirieg Romipkikinlz®ne or more
according to c wherein the one or nor e pol yaryl

mgta)h grides fiohhd to 58‘?@1&’ yeigkbobihe pobamsrdtlend: ket one, ~ and
pol yet her ether ketone have a crystalline nelting
oint from300 to 380 C. 28. The food service article
3acThe Hradgperdoearticln accondingiorelaint ] pdieyein tfeiegorcinol based aryl

p<§1>,9§£11 qlﬁe Stg%g,%sgé‘gﬁ% LAnsi tion tenperature (Tg),

e food service article

accordi ng o claim1l1 having at |east two different
glass tradnsition tenpe itures as neasured by ASTM
met hod d-d | a transition
tenperatufe i 120 to |200 G anfi,ft e second gl ass
transitio ure is |from §50 350 C. 30. The

food servi\ce ar e accordi o clajfm11 conprising a
bl end of a\first res,n m

wherein R is at least one of C).)2 alkyl, C4-Cp4 aryl, alkyl aryl, alkoxy or
halogen,

n is 0-4 and m is at least about 8.

37. The food service article according to claim 1 wherein the resorcinol based
polyester resin is a copolymer containing carbonate linkages having the structure

shown below:

:O

'—O
0”0

o—Ri-o—

_—/
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selected fromthe group consisting of polyimnmdes,

pol yet heri m des, pol yetherim de sulfones, and
wWoRoororsss t her eof, a second resin conprising aPST/UBTO6@47599

copolynmer and a third resin conpri:>ing a resorcino

based aryl polyester resin wherein greater than or

equal to 50 nole ,'o of the aryl polyester |inkages

are aryl ester linkages derived from resorcinol. 31.

The food service article according to claim1 wherein

the silicone copolyner is one or nore selected from

pol AT R B el RSB Ll b g ony o

Si : okalbgen, rngOy:t‘.aRchsmlﬂcﬁlsSbridliﬁaﬂleilit org?r]zxc radlcalI m is about 4 —
pol y garbgna i | oxanes, pol ysul fone sil oxanes,
pol yZ?‘#@ ‘?t?i)ﬁ’égﬁ %oxanes and pol yphenyl ene et her
sul fone si I oxanes. 32. The food service article
according to claim1 wherein the silicone copoly
3% ohbe frod ssriiggagtigleaceardipmigrclai b whengin R ﬂhéerp\mdﬁmn a
bilg{,ﬁfgl@] c&hpdAd2007/ 078788 PCT/ US2006/ 047599 33. The
f ood serV| ce article according to claim1 wherein the
silicone copolyner has from5 to 70 wt % si | oxane
O . :
% 'g’lﬁﬁ]ﬁ;o vﬁ%fe]vrl(e:el-r %%tcLegﬁggﬁﬁ&%flo axﬂ‘n b\g{e?el Elgerﬁog#'%}gu]irglde is made
frpml yet heri mi de sul fones and m xtures ther eof , have a

hyd . ) f.
el Eby GhiyaliBes QBR0L BHATHS Blodp beRristiFE S BaePaLA
t o cHmnhydride, bkhnﬁphmahpamlwdn@epmﬁoﬁrellftmcﬁanhmrrﬂb diphthalic

A e T T

vvher dianhydrétle aniahinnek tHeasddad,yl|  pol yester has the
structure shown bel ow, 0 C/ wherein R
i s aft)axyLiagmes a?leﬁﬁdﬁf%%oumor@%ng me@ phgpylene

aryl dlaﬂhﬁ@,)ﬁhrepﬁhenylene diamine, diamino diphenyl sulfone, oxydianiline, bis
amino phenoxy benzene, bis aminophenoxy biphenyl, bis aminophenyl phenyl

sulfone, di.amipo diphenyl sulfide and mixtures thereof.
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hal ogen, nis 0-4 and mis at |east about 8. 37. The
food service article according to claim1 wherein the
w0 eaones7s®l based polyester resin is a copol yPeT/US2006/047599
cont ai ni ng carbonate |inkages having the structure
shown below. O OROHM P 82 WD 2007/078788
PCT/ US2006/ 047599 wherein R is at |east one of Cl 12
al kyl, C6-C24 aryl, alkyl aryl, al koxy or halogen, rL
is 0-4. R5 is at |least one divalent organic radical, m
is about 4 - 150 and p is about 2-200. 38. The food
AGTH RREb FHBRSEaNE bIAE! Prb ehp e aitie
cogeprises @ capoliyetherinidohaliing)a gtass transition wirgrezatnret drfeat least about

2R FordufFenb i REr b iwal i R Kl and b

di anhydri de, oxydi phthalic anhydride, pyronellitic
di anhydri de, diphthal it anhydride, sulfonyl

di anhydri de, 5 nhydri de, )& pfisqone

di anhydr(l)g ther eo aryl

di am nes* *sel e gro R cong of : neta
phenyl ene dray f a phenyl ene—dirargpe, di anino
di phenyl sul f ong, oxy aniline, b am[no phe. noxy

benzene, bi s—an@nophenoxy bi phenﬁ bi s am rkep_rle_nyl
phenyl sul fone, di.am no di phenyl sul f °de and >

m xtures thereof. 83 WD 2007/078788 PCT/ US2006/ 047599
40. The food service arti¢le accordlcng toclaim1l

wherei n t he shaped—s & conpris
copoly erimde 0 astr nS|t| erature
of at mgst .2bo L &

o

O0—R2—

and optionally structural units of the formula (I11):

o 0
(111) N-——R'—
—O0— 0—RZ—
o 0 R

wherein R' comprises an unsubstituted Cg-22 divalent aromatic
hydrocarbon or a substituted C6-22 divalent aromatic hydrocarbon comprising

halogen or alkyl substituents or mixtures of said substituents; or a divalent radical of

the general formula (IV):

84



218C, said copoiyetherimde conprising structural

units of the fornmulas (1) and (Il1): 00 (1) 90 R -N
w2@787€88 R OO0 (11} NNRI-N O o OR'- and optT/O8Z006/§47599

structural wunits of the fornmula (I111): 00 (Ill) O

XN-R-N a0 R?- 0 Owherein Rt conprises an

unsubstituted C6-22 divalent aromatic hydrocarbon or

a substituted C6_22 dival ent aromati c hydrocarbon

conprising halogen or al kyl substituents or m xtures

of said substituents or a divalent radical of the

gener al %Jﬂﬁy @hérEM)the gftas &)@nrg&e) Pﬁélﬁﬁﬁﬁ §@mer about the aromatic

PCT/ US200 7599 group e unassi gned
ripgisi citheneetd ergraes teaRoantd @hea gomiwttibondiong m@nb@rtsh@pted from

. . d [ | ent bond
th%&é@g%&é%@@ﬁla%\é%ﬂ tgeI ioﬁsicg;/?ngnof ?Eor ?nrjl gs (V):
(v CF3 11127 -0-, -, -C , -S , -CII
® [

—s— , —C— ,
|

5L

and an alkylene or alkylidene group of the formula CyHyy, wherein y is
an integer from 1 to 5 inclusive, and R? is a divalent aromatic radical; the weight ratio
of units of formula (I) to those of formula (II) being in the range of about 99.9:0.1 and
about 25:75.

41. The food service article according to claim 1 comprising a copolyetherimide

having a Tg greater than 225°C.

42. The food service article according to claim 1 comprising a copolyetherimide

comprising structural units of the formula (ITI).

43. The food service article according to claim 1 wherein R is derived from at least
one diamine selected from the group consisting of meta-phenylenediamine; para-
phenylenediamine; 2-methyl-4,6-diethyl-1,3-phenylenediamine; 5-methyl-
4,6-diethyl-1,3-phenylenediamine; bis(4-aminophenyl)-2,2-propane;
bis(2-chloro-4-amino-3,5-diethylphenyl)methane, 4,4'-diaminodiphenyl, 3,4'-
diaminodiphenyl, 4,4'-diaminodiphenyl ether, 3,4'-diaminodiphenyl ether, 4,4'-
diaminodiphenyl sulfone, 3,4'-diaminodiphenyl sulfone, 4,4'-diaminodiphenyl ketone,

3,4'-diaminodiphenyl ketone, 2,4-toluenediamine; and mixtures thereof.

44. The food service article according to claim 1 wherein R? is derived from at least

one dihydroxy-substituted aromatic hydrocarbon of the formula (VI);
HO---D---OH
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O CF3 and an al kyl ene or al kylidene group of the
formula CyH2y, wherein y is an integer froml to 5
wo pa7ozs7se, and R2 is a divalent aromatic radi el/US100e047599
wei ght ratio of units of forrmula (1) to those of
formula (11) being in the range of about 99.9:0.1 and
about 25:75. 41. The food service article according to
claim1 conprising a copolyetherimde having a Tg
greater than 225C. 42. The food service article
accordi ng to claim1 conprising a copolyetherinide
onpri sing _structural units of the fornmula (I11). 43.
The fVS‘S’EP“gE Ras diae strucrue ot ot (¥t o claim 1 wherein
R is derived fromat |east one diamne selected from
t he group consisting of netasph nyl,dene‘dl 1 ne; para-
phenyl enedi ami ne; (R (Y )m
2-met hyl - 4, 6- ¢y/gy hyl - 1} 3- phe yI
4, 6- dlethyl 1, 3- ph

- E A
bi s(2-chl oro-4-am no 3L5-die h-y phenyl_ hane, J

4, 4" -di am nodi phenyl 3,4' - di am nodi phenyl,

4, 4' - di am nedi phen et her,. 3, 4' -di am nodi phenyl
ot hePHefm A SLREERE an HRERP 2ihef one.

3, 4" -di am nodi phenyl sul fone, 4,4'-diam nodi phenyl
ket oEe:om;Sisdsadlthdmhimhgrhmkag@lsmﬁap sulfox1de sulfone; a

Ser Vfﬁ%slf) OR glﬁ%n}aérgg%?'&g f}osc})I g}y re r?qzsgﬁ?rgm?cage a

der i vatofiylgpoway; a te:afaty nmmgeﬂgl‘tmbt axﬂrc&ﬂhﬁhtahﬂhg tinkage; silane;

aroma.lc hydroc:@%mc‘é the formnu gwjﬁé HO --D---COH
56378 69’?)&6@5%1)089&“73 My fersi n D has t he

St r u&irﬂétﬁyﬁﬁlclbpéﬁfyﬂl@edevb)‘c)@he&ﬁ1délf6 6 B3dipn ety cléhdxilidéne,

1 A~ wherein A. represents an aromatl c
gr ouag §A tnmPthylcyclohexyhdene methylc?rclohexyhdene 2-[2.2.1]-

bicycloheptylidene, neopentylidene, cyclopentadecylidene,

cyclododecylidene, adamantylidene; an alkylene or alkylidene group, which
group may optionally be part of one or more fused rings attached to one or
more aromatic groups bearing one hydroxy substituent; an unsaturated
alkylidene group; or two or more alkylene or alkylidene groups connected by a
moiety different from alkylene or alkylidene and selected from the group
consisting of an aromatic linkage, a tertiary nitrogen linkage; an ether linkage;
a carbonyl linkage; a silicon-containing linkage, silane, siloxy; a sulfur-
containing linkage, sulfide, sulfoxide, sulfone; a phosphorus-containing

linkage, phosphinyl, and phosphonyl,

R? comprises hydrogen; a monovalent hydrocarbon group, alkenyl, allyl,

alkyl, aryl, aralkyl, alkaryl, or cycloalkyl;

Y' independently at each occurrence is selected from the group consisting of
an inorganic atom, a halogen; an inorganic group, a nitro group; an organic
group, a monovalent hydrocarbon group, alkenyl, allyl, alkyl, aryl, aralkyl,
alkaryl, cycloalkyl, and an alkoxy group;
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E conprises a sul fur-containing |Iinkage, sulfide,

sul foxi de, sulffone; a phosphorus-containing |Iinkage,
w@b@sphs7sy/l , phosphonyl ; an ether |inkage;, a PBer/bsmg6/047599

Toup; a tertiary nitrogen group; a silicon-containing

I i nkage; silane; siloxy; a cycloaliphatic group;

cycl opentylidene, 3,3,5- trinethylcycl opentylidene,

cycl ohexyl i dene, 3, 3-di net hyl cycl ohexyl i dene,

3,3,5-trinethyl cycl ohexyl i dene, nethyl cycl ohexyli dene,

2-[2.2.1]- bicycloheptylidene, neopentylidene,

cycl gp y ggﬂ%

adamant %?—ggﬁe}épg%&gtfkyféﬁég%%ﬁéw ene. %%rﬁ throy ghe

gr oupuihgT @Jidsisivais fop Aavpilale ¢or swbstitotionpr e f us ed

rings attached to one or nore aromatic groups bearing

ar oupy Y po ek ERH oy e MRS (i Bl WG e
connsember dipasitionsioetE/avdilablerfensubistiotioal kyl ene or

al kyli dene and sel ected fromthe group consisting of
an a ¢ . j [ 0gen Ilnkage an

o nchTB SR o S G 0 410P 0

si | i con-cont ai ni ng Ilnkage si | ane, S|ony, a sul fur-
cont Hierletter: sl rerkessats aninfegdeequalitor @ stied egrogurlonernd, a

phosphorus-containing [|inkage, phosphinyl, and
phospRoR%teseit3 af @g@ 1y a monoval ent
hydrocgﬁ%éﬁ groug, enyPl g?lyl al kyl, aryl,,
aral kyl , al karyl, or cycl oal k Y' |ndepgndently at

4% dhe Sesd preise ariige seradmedo aam % mherrin i) woRBratynig in each

opfomﬁf&s'(ﬁoflﬁ%'dc(lﬂ}é}gkh@sm ogen; an inorganic group,
a nitro group; an organlc group, a nDnovaIent

hydr oc rbon group, .al ken aIIy] aIkyI
4% dibgyfood sgrjigs grticle geqo pgyp claig 1 anherpmost %gqt dupertigs of R

StMRHARDTiRTR 28 RoaSiEHo\ SFA0RRAIA4 A5, 391) ahfl‘ fiybs )eJré G6t thfSame.

represents any i nteger from afd 1nc zero through
the nunber 'positions on A" avallable for

4% Bt foodeebice wisla aspoing t9claimp} aderain Rijs derivegdyom at least
ofd &Hy@tﬁﬂylsﬁﬁétﬁgﬂeﬁgr&ﬁz{tﬁ: ﬁﬂﬁ-@éégllibr{ &%ctéﬁjﬁpﬁrthe group consisting

of positions on E availl for substitution
of 4,4'- (cyclopentvhdene)dlphenol 4 4' 3,3,5- tnmethylcyclopentyhdene)d1phenol
4,4'-(cyclohexylidene)diphenol; 4,4'-(3,3-dimethylcyclohexylidene)diphenol; 4,4'-
(3,3,5-trimethylcyclohexylidene)diphenol; _ 4.4'-
(methylcyclohexylidene)diphenol; 4,4"-bis(3,5-dimethyl)diphenol, 1,1-bis(4-hydroxy-
3-methylphenyl)cyclohexane; 4,4-bis(4-hydroxyphenyl)heptane; 2,4 -
dihydroxydiphenylmethane; bis(2-hydroxyphenyl)methane; bis(4-
hydroxyphenyl)methane; bis(4-hydroxy-5-nitrophenyl)methane; bis(4-hydroxy-2,6-
dimethyl-3-methoxyphenyl)methane; 1,1-bis(4-hydroxyphenyl)ethane; 1,2-bis(4~
hydroxyphenyl)ethane; 1,1-bis(4-hydroxy-2-chlorophenyl)ethane; 2,2-bis(4-
hydroxyphenyl)propane; 2,2-bis(3-phenyl-4-hydroxyphenyl)propane; 2,2-bis(4-
hydroxy-3-methylphenyli)propane; 2,2-bis(4-hydroxy-3-ethylphenyl)propane; 2,2-
bis(4-hydroxy-3-isopropylphenyl)propane; 2,2-bis(4-hydroxy-3,5-
dimethylphenyl)propaﬁe; 3,5,3°,5 -tetrachloro-4,4’-dihydroxyphenyl)propane; bis(4-
hydroxyphenyl)cyclohexylmethane; 2,2-bis(4-hydroxyphenyl)-1-phenylpropane; 2,4'-
dihydroxyphenyl sulfone; dihydroxy naphthalene, 2,6-dihydroxy naphthalene;
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the letter' t" represents an integer equal to at |east

one; the letter "'s" represents an integer equal to
weRahers7ser o or one; and, "u" represents any POTI/@§ENG6/047599

i ncludi ng zero. 45. The food service article according

to claiml wherein R2 structural units in each of

formulas (1), (I;[) and (11l) are the same. 46. The

food service article according to claim1 wherein at

| east a portion of R2 structural units in at |east

two of formulas (1), (II) and (Il1l1) are not the sane.

h rb{;\]— Hgnég%doréxg;g‘rﬁ: \)g éiﬂ? grc%l)sgttgﬁ%g gé %ir&g?]lg 2% g‘ls r&_
hyﬂrbyyblmnyl-)h uhsé;i z,mbmd(mmmm&yldmmaﬂ@mmﬁl eqtsd (4-
consi.sti

hy r%@yéh@?xﬁr'ocgﬁ%%apﬁé)ﬁ% tgﬁmfgﬁ&)henyl) bis-(4-hydroxyphenyl)sulfide;
2434nct(1)'ﬂr3h§dfdky‘3ﬁéd3ryi2q%q{}@9@ﬂp%lehﬂ%}6bﬂieE’ haBY-dimethyl-4-

cyclohex dene dlgheno

hxr*r@xm@nzbm ffis }‘%FPEW‘}“’&M REPPRRS PeldamsHirdthydgonyphenyl)-2-(3,5-
dﬁ&tﬁﬂ& -hyddeR é?nswyaﬁéwlg-gﬁ Sty fibehyl-4- 4

yl cycl ohe dene

sﬂr@xmag(ﬂ;rr@ﬂwnﬁet Pty %ﬂengqhylpixenylm-bmmhymmygbethane, 2,2-

bis- (ﬁ{iﬁsﬂ( i % %( y;wgf?)ﬁ ¥l&pﬁ'oparbe %4—bls -(3,5-dimethylphenyl-4-
hmrhymlmyuubmﬂwwmdq érﬁeb15—(3 5-dimethylphenyl-4-

h)ﬁiy g%@ﬂ%ggﬁ@%%&q %{r%'gg r3a(ﬂ?ﬂett?y18}§enyl -4-hydroxyphenyl)cyclopentane;
1Lbtt5$-(3, hydimethyl gheny k-#-dyytisnxybherstl fegolehexane; bis-(3,5-dimethylphenyl-

e T I ML SRR AR ST

h)l’dtdkmi)eppbﬁy.’s Jpatinfedngindan-5-ol, 2,2,2',2"-tetrahydro-3,3,3",3'-tetramethyl-

LR LR e el or ophenyl ) et hane; 2, 2-bi’s(4-

2, 2- bi s( 3- phenyl - 4- hydr oxyphenyl ) propane; 2, 2-bi s(4-
481y ﬂheiged%ami‘ch)ahm]e aydoxdihgparkiim 1 wherein R? is derived from at least

orbef éx(hglds éfr fltr‘%%(f%és%ﬁfen%gg }%Hé(ﬁ%{‘% pr%)%an%! fr%mzihe group consisting

of2th3sdbfhd fhiyslnoxpe)3, 5- di net hyl phenyl ) pr opane;

3,5,3,5 -tetrachl oro-4, 4' -di hydr oxyphenyl ) pr opane;
bi s(4- hydroxyphenyl)cyclohe%ylnethane

2, 2- bi s(4- hydroDéphenyI)-ll enyl propand®)2, 4' -
dlhydroxyphenyl ul fone; dihydroxy napht lhal ene,
2, 6-di hydr oxy napht hal e
PCT/ US2006/ 047599 iy
al kyl -substituted resor
hydr oxyphenyl ) b- ut ane;
2, 2- bi s- (4- hydr oxyphenyl ) - 2- nethyrbyiane 1, 1-bi s-(4-

where independently each R’is hydrogen, chlorine, bromine or a Cj.3
monovalent hydrocarbon or hydrocarbonoxy group, each Z' is hydrogen,
chlorine or bromine, subject to the provision that at least one Z' is chlorine or

bromine; and those of the formula (X):
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hydr oxyphenyl ) c. ycl ohexane; bi s-(4-hydroxyphenyl);
bi s- (4- hydr oxyphenyl ) sul fi de;
wQ2¢3/0neshy| - 4- hydr oxyphenyl - 2- ( 4- hydr oxyphenyPQpUsSmase+7599
7 2-(3,5-di:nethyl -
hydr oxyphenyl ) - 2! - (4- hydr oxyphenyl ) pr opane;
2- (3-net hyl - 4- hydr oxyphenyl ) - 2- ( 3, 5-
di met hyl - 4- hydr oxyphenyl ) pr opane;
bi s- (3, 5-di net hyl phenyl - 4- hydroxyphenyl)rrjethane;
1, 1- bi s- (3, 5-di net hyl phenyl - 4- hydr oxyphenyl ) et hane,
2,2- bis-(3,5-dinethyl: gﬂenyl 4- hydnpxyphenyl)propane
2, 4- bi s- (3¢5- di met hy] 4- hydtd¥yphenyl ) -
met hyl but ane; 3, 3-bis- henyl -
hydroxyphenyl)pent e~
1,1-bis-(3,5-4qj dr oxyphepy] ) cycl opent a
ne, 1, 1 | '
-bis-(3,5-dinmethylp nyl)cyclohexane;
bi s- (3, 5-di net hyl phenyl - 4- hydroxyphenyl )sulfide
ﬁygfg})%%hlgé%(f%aa%{tyg rllllsrgr; :agl | ne airxlérgm%fafore and mdépendently RE
2, 2, and R" atedtydadgenray- &Bmaiydﬁéeatmgmph | -
1, 1'-sp|rob| [ I Hiridenej-6,6"-diol. 48. The food
service article according to claiml wherein R2 is
derived fromat |east one di hydroxy-substituted
aromati c hydrocarbon sel ected fromthe group
4% 0hb¢ stopdgserate tartigle agcordiag ftor olaim [ | WhereinRBY 4is~@&jved from
bé%? Hra© o -~ -<\7/ OHzi/Sz, where independently
3 hé i s hydrogen, chlorine, bromne or a Cl-30
monoval ent hydrocarbon or hydrocarbonoxy group, each
5¢1The fhgdiseyins, artielnlageordngoie Garionil rferthenutsinagrising strimgaral units
[ t chlorlne or
B S pa e

2007/ 078788 PCT/ US2006/ 047599 Oll) (R5) 4 (R5)4 HO (h
51. Thefpodaeyvipparticle according to claim 1 wherein the chain termination agent

is at least one unsubstituted or substituted member selected from the group consisting

of alkyl halides, alkyl chlorides, aryl halides, aryl chlorides, and chlorides of formulas

(XVII) and (XVIII):
e
cl

(XVIID)

wherein the chlorine substituent is in the 3- or 4-position, and Z> and Z*

comprise a substituted or unsubstituted alkyl or aryl group.

52. The food service article according to claim 1 wherein the chain termination agent

1s at least one member selected from the group consisting of monochloro
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wher e i ndependently each R5 is as defined

her ei nbefore, and i ndependently R5 and Rh are
wohyavogess or a Cl_30 hydrocarbon group. 49. ThecT/oszo6/047599

service article according to claim1 wherein R2 is

derived from bisphenol A 50. The food service

article according to claiml further conprising

structural units derived fromat |east one chain

term nation agent. 51. The food service article

according to claim| wherein the chain termnnation

ent 1is at st e upsubstituted uyt ed
biRpencg Benediivii s I a5 BRI MRy -chloro-N-
mReHyl sheigalinaidlsy4- cﬁl&Jr@JN d@@xph@iayﬂrmhal 4- slﬂﬁro-mwétadecylphthaumlde
chlorides, and chl ori des_ of

3 CRPe N P ioc ehlom-PyoBplinticg, Hehiagpa-ei n
ocg%fecg h%dl{@ﬁdé uhémblfdiﬂ%hénwhﬁlamﬁdé 3-lofo- ,Zrketn!yﬁmhahmme,

onprise a substituted or unsu
a mqayfsubﬁtxtamblsgpb@pl.lms@ aThenochlsdo bisphihelimadatienrene; 1-[N-(4-
I ] I
RERhHNhiGON 3 A PthalHidfbihRe, £A% (- R EbARAAoN3-0v-
P‘dbﬂgnm)bﬁglz otfie; maorechloge blsamhmdi)pbétﬁﬂ 88lfone, monochloro

bigﬁﬁny%?&% %gngr? RetoRS naz&ﬁlﬁg&?&grﬁlw}ﬁ%] Q%Iggr Reny! ether; 4- [N-(4-

, phenyl's monocnl or o
cMetdphthahnhklo)ﬂld’idmyl phm}@hthlahnil(m)phenyl ether; 4-[N-(3-

i m.de, . .
ctfofeph B Sa pbEul LT el Fipidnapheny! etheprape rsgomespondineg
iswmfstdfahe tatieetwd cﬁthbﬁiixﬁisl‘&ehuéd/ﬁﬁh{ hatl diaiiodipheiyl eher. N
oct adecyl pht haI irnide, 4-chloro-N phenyl pht hal i m de,

5%; g(%(hd- ?er aytlcl?g %C%6élﬂg g? 8138}‘1 g pWBﬂ‘g St Lu g%fzrgﬂg of units of

fo:tmﬁJM- I tb-those of formula II is in the range of between about 99:1 and about 25:75.
chl orophthalim d' 0)]-3- (N phthal i m do) benzene;

54 [I'hlé (1%68 h%jl’ 128 h ] ?EL%%?%%}% d18 gtagﬁh hainscg] g%% & ®R&it distortion

ene;- nobnocnl oro
tepapeeatindecit 0.455 MPa of at least 205°C.

55. The food service article according to claim 1 which has a heat distortion

temperature, as measured by ASTM method D648, at 0.455 MPa of at least 210°C.

56. The food service article according to claim 1 which has a temperature of
transition between the brittle and ductile states of at most 30°C as measured by ASTM
method D3763.

57. The food service article according to claim 1 wherein the polyetherimides has a
weight average molecular weight, as determined by gel permeation chromatography
relative to polystyrene standards, in the range of between about 20,000 and about
80,000.

58. The food service article according to claim 1 comprising a single polyetherimide
wherein all or sorne of, one or more of the surfaces of the shaped article is coated with

a covering material, wherein the covering material has a different composition than
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bi spht hal i m do di . phenyl ketone, a nonochl oro
bi spht hal i m do phenyl ether; 4-[N-(4-
wa kboanogrks hal i m do) ] phenyl -4' - (N- pht hal i m do) pPeTyk2006/047599
ether; 4-[N-(3-
chl or opht hal i m do) phenyl ] -4'- (N pht hal i m do) phenyl
et her, and the corresponding isoners of the latter
two conpounds derived from 3, 4" -di am nodi phenyl et her.
53. The food service article according to claiml
wherein the weight ratio of units of fornmula | to

o0 o bR U B 18 PR LR AL
hadega glasg trhasiidtempkratieadt ghemerahiead7dCakmE! | on
tenperature at 0.455 MPa of at |east 205C. 55. The
fo er.vice art.icle accordi to claiml iC as a
5% 086 e isriraicfans R Py L rSngtireg fyendsolyers
wherelindl] 66sb7ae 6f, ofle 6PmoMEdf Bie Arfab PG the ddped2ticld coated
f ood service ariil cle according to claim21 which has a

witR o atRg Babal vhmenthe rovsEnaamtctisldap aidifferentgrmposition
thaH eid dHapa&d %%i%l%s gﬁd,%léé?gﬁtthg’%p@& afRAS Mo fpkidd¥ aAdM of

met hod 763 ood service article according
PelymersaFeRtaingtiatdeast pepelyetherimide havings gliastransitien tpmperature

o4 ELRP Lhesplar wei ght, as determ ned by gel
rmeat’ 1t on chronat ography relative to polystyrene

standards, in the range of between about 20,000 and
6Gibbhr foodeDae: artigle abherdingid daimvl cemprising lagesio biandiafga) a

' 4 rd4.si si:ngl e ¢ polyetherimde.
E Pt AR R ol iy Fof BBLUGHIRS Pl et wutopps.
palphaiylpectiar suldbmes| sndcmatterts therdof; B) & oxcend mesin comprising a
terial, whe the .coveri.ng material

. ernein. as.a . .
siffPonesoRatynidl o hisdsesip Reppg 86 5t RgyBed drvT polyester resin
wﬁﬁ"éid@a&aﬁﬂﬁﬂa@ Qlaualttb GOWBWoﬁfh_bianld@ol‘}?elrsﬁbr h\#asg&idge aryl ester
.t.he shape rticle .conprises singl.e pol yet heri m de,
“WF%E V%n {Erm resoRsigp Pgﬁﬁ?re‘ﬁ@é;rag@u%a rurth rssinompmising one
orXfidreRbifis Bllectd® froftheldiith SRkistiRE 0B pblyahyRetRGSOp AL Ebdittes,

claim1 conprising a blend of po érrers wherein all or

$1 8

P yestergarbopsies: gplyppylates,grolyanaidg Pelyesiers he shaped
article is coated wth a covering material, wherein

61.hEheowedi gvidat aticrl a&kﬁ»‘idiﬁédiof CREANY, GANERERI tHeOBhaped article
than the_ shaped article, and, wherein the shaped
COMRTISSP & Sk PhaseamPrphisgregip blend is selected from the group consisting

of polyetherimides and single phase blends comprising polyesters and

polyetherimides.

62. The food service article according to claim 1 further comprising a compound

containing at least one boron atom.

63. The food service article according to claim 1 which has a two-minute peak heat
release, as measurzd by FAR 25.853, of less than about 60 kW-min/m?.

64. The food service article according to claim 1 which has a total heat release, as
measured by FAR 25.853, of less than about 80 kW/m?.

91



pol ymers, containing at | east one pol yetherim de
having a glass transition tenperature of greater than
WwWQ@2007/08e8%i us. 60. The food service articl e aceROT/UsIg6/047599
to claiml conprising a resin blend of: a) a first
resin selected fromthe group consisting of.
pol ysul fones, pol yether sul fones, polyphenyl ene ether
sul fones, and m xtures thereof; b) a second resin
conprising a silicone copolynF:r; c) a third resin
conprising a resorcinol based aryl polyester resin
65 PHERDALAALEL bR Bl aiht WhefiBh rhBhied R
ester ages are a ester ages derive
cdrnpmaes esxoi;anﬂdﬂextcblwtmnsxm dlbmgatiod at byeak, eisaneatslurefdelg: ASTM

DR ﬁ?"ﬂ% B el 1 &qggsgwpgle'yg; ed from the group

pol yest er car bonat es, pol yaryl ates, pol yam des, and
6@ oleeﬁIodrssrviGdartiﬂmeacﬁm«idagsterc]fémel wheieih eheoittne eitadattpolymer

e t he sha ri ses a
oignd b BriBel Shdelbmandrrbten B A% DTN e e er caual to
atdne 300 Byei @O7eiMpd)ng of pol yetherim des and single
phase bl ends conpri sing pol yesters and

e ri m.des The vice. article L
6D o TR et O Rt pondie Byt MinGr e i SBaResbartgle i
setéﬁﬂé«ﬂfrﬂmrtﬂe gtoupadntiseneo) ghedts, H1@8) miRilaydr€hét dibers, films,
VIC artlcgﬁ accordin @%O claim1 which has a
YA e eled pasts. exirufled Brofilers conted ptRns forms
25 853 of less than about 60 kWnin/n2. 64. The food

6& eThe fiddaeiicd artislecrekiding to@ldidl BorhpMking A rhasrial WigktRhas at
heat release as measured by FAR 25.853, of |ess than

leagi oue T8PHIANBRE: orrbov® 2007/ 078788 PCT/ US2006/ 047599
65. The food service article according to claiml

6MNEREFIDdIsBR i SRR REbidfgo FAMPT t&Brisinp erﬁ{ﬁ@ﬁalm}ﬁeﬁl has at
has a tensile elongation at break, as neasured by A

legst 9ge Terofgrlda Ceor abRAA or equal to about 50% 66. The
food service article according to claim1 wherein the

70.| BRefdoRtsBRAEN rtiPR! BB in Ao S m P i @htch@%]g@ e%ﬂr&%‘g’

as neasured by ASTM D790, of greater an or equa
cogtirises 3 Mrtegali wifich b:?s{)atmy one Tg of 220° C or above.

71. The food service article according to claim 1 comprising a material which has at

least one Tg 0f 221° C or above.

72. The food service article according to claim 1 comprising a material which has at

least one Tg of 22:2° C or above.

73. The food service article according to claim 1 comprising a material which has at

least one Tg of 223° C or above.

74. The food service article according to claim 1 comprising a material which has at

least one Tg of 22+4° C or above.

75. The food service article according to claim 1 comprising a material which has at

least one Tg 0f 225° C or above.
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67. The food service article according to claim|l

wherein the shaped article is selected fromthe group
wa@ongiozs’sg of . sheets, films, nmultilayer sheeP&T/US2006/047599

fibers, films, multilayer filnms, nolded parts,

extruded profiles, coated parts and foans. 68. The

food service article according to claiml conprising a

mat eri al which has at |east one Tg of 218 C or above.

69. The food service article according to claiml

conprising a material which has at |east one Tg of

ve .- Q. - f rvj .1 ] . '

76 o BB B RS e BB S i Bh A b s o
leasbbae TalofAI0TLQ draboaéd. | east one Tg of 220 C or above.

71. The food service article according to claim|l

risi,ng a mat.eri al ich has at |east one Tg qf.
7 oA fooy i ticts sScopBeta sl (ArER g p gperil which has at
led® Ak Al 2t:6° € G abble.cONPri sing a material which has
at |east one Tg of 222 C or above. 73. The food

service article according to claiml caqonprising . a._.
78ralhs food sarvicarpriels ageordingdeclaimel synpsing g reatgrial yyjycla has at

led# ond % Jf2Rde g&4hpGearticle according to claiml
conprising a material which has at |east one Tg of

221 C or above. 75. The food service article accordi ng
7% oleg ioghservéssnptirlgiageerdinggte ldinmy 1 opmptising 8 maateriglagyeh has at

PO 3a 53T The T ood servi ce arti cl e

according to claiml conprising a material which has
8Qyt The fepdisentiee artjcleface@ding torclaimols eomrising pendtemal which has at
rvi AWNY rding to claim! conprising a
]egrsatogﬁﬁgoqr\ﬁﬁpcv%rg%%g' | east one Tg of 2335 C or
above. 78. The food service article according to claim
81. Fonfoodseniceartialeaccadingtochaiimak carhprising stmatergal Mghiol has at

1 2%0 Cgor f%tggy 79. The food service article according
°¢% °CF aidR og:p?ri PXG a material which has at
82. The food service article according to claim 1 comprising a material which has at

least one Tg of 260° C or above.

83. The food service article according to claim 1 comprising a material which has at

least one Tg of 265° C or above.

84. The food service article according to claim 1 comprising a material which has at

least one Tg of 270° C or above.

85. The food service article according to claim 1 comprising a material which has at

least one Tg of 275° C or above.

86. The food service article according to claim 1 comprising a material which has at

least one Tg of 300° C or above.

87. The food service article according to claim 1 comprising a material which has at

least one Tg of 350° C or above.
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| east one Tg of 245 C or above. 80. The food service
article according to claim1 conprising a materi al
wohiocl7d1as at | east one Tg of 25:0 C or abovePCBLUS2006r@47599
food service article according to claim1 conprising a
mat eri al which has at |east one Tg of 255 C or above.
82. The food service article according to claim!|
conprising a material which has at |east one Tg of
260 C or above. 83. The food service article according
toclaim1l conprising a naterial which has at | east
above. ood .service.arti.c
30 T8 Bl geracaATFIR 100ug PG LorBPaRnaR TAIFLH Which has a
le@dt onk G Vetwbeh ABUOD2270 ahd 950@b0ovVe. 85. The food
serV|ce article according to claim1l conpr|3|ng a

whi.ch has at |east _qne Tg of
8%@# oodgervgrarfiglspeeaidingte cgwm b F@narafsas a.rﬂ@tew vehigh s at
1ehst<b9ernf o bt GerfatiBRit 0500 aflingbe Bas at | east one Tg of
or above. 87. The food service article according

to cIa|n11 conprising a material which has at | east
9QnEherfpodrseniee f@tlslre agperding tozlayn Doompusisg ggnaterial which has at
1&&%&’3&0&%% e 295 c g 3bgoe, service article

according to claiml1l conprising a material which has

at | east one Tg between about 225 C and 250 C. 89.
9TrhEhe fod ssrtied m@cﬁrwp@ﬂdmg@t@mm hgomprigihgiarmaterial which has at

| | east one T
leg&tv\/ee %g?n Sﬁé: zghaﬂggsgiaégo The food ser\%l ce
article according to claiml conprising a materi al
whi ch has at |east one Tg between about 275 C and 300
C. 91. The food service article according to claiml
conprising a material which has at |east one Tg
bet ween about 300 C and 350 C. 94
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