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improving one property, adversely affect other properties. For example addition of
fibers, increases weight, reduces flow and induces anisotropy in molded parts. Such
anisotropy in a part may, for example, result in warp or other undesirable dimensional
changes, such as curling in a film. In some instances the fiber additives can interfere
with the surface smoothness of the shaped parts, causing uneven surface properties.
This is especially true in thin parts and films. Addition of a reinforcing filler to PAEK

resins will also make it difficult to extrude thin films and fibers.

Thus there exists a need for crystalline poly aryl ether ketone formulations with a
range of improved properties, for instance load bearing capabilities at high
temperature, while still having good melt processability allowing for their improved

use in molded articles, sheets, films and fibers.
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DETAILED DESCRIPTION OF THE INVENTION

In this specification and in the claims that follow, reference will be made to a number
of terms that shall be defined to have the following meaning. The singular forms “a”
“an” and “the” include plural referents unless the context clearly dictates otherwise.
“Optional” or “optionally” mean that the subsequently described event or
circumstance may or may not occur, and that the description includes instances where

said event or circumstance occurs and instances where it does not.

The present invention is directed to a phase separated polymer blends comprising 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
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be from 40:60 to 60:40. The skilled artisan will appreciate that changing the ratios of
the first resin component to the second resin component can fall to any real number

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 temperature and load bearing capability. For
example, in one embodiment the polyetherimide sulfone resin can be present in any
amount effective to change, i.e. improve by increasing, the load bearing capability of
the PAEK blends over the individual components themselves. In some instances the
polyaryl ether ketone resin can be present from 30 to 70 wt% of the entire mixture

while the polysulfone etherimide varies from 70 to 30 wt%.
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As used in the present invention the term Polyaryl ether ketones (PAEK) comprises
several polymer types containing aromatic rings, usually phenyl rings, linked
primarily by ketone and ether groups in different sequences. Examples of PAEK
resins are; polyether ketones (PEK), polyether ether ketones (PEEK), polyether
ketone ether ketone ketones (PEKEKK) and polyether ketone ketones (PEKK) and
copolymers containing such groups as well as blends thereof, The PAEK polymers
may comprise monomer units containing an aromatic ring, usually a phenyl ring, a
keto group and an ether group in any sequence. Low levels, for example less than 10
mole %, of addition linking groups may be present as long as they do not

fundamentally alter the properties if the PAEK resin
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substitution reaction of an activated aromatic dihalide and an aromatic diol or salt
thereof.

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 (VI):

(VD
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for instance iso or tere phthaloyl chlorides (or mixtures thereof) can be reacted with

diphenyl ether, to form PAEK resins.

The process as described in, for example, US Patent 4,176,222 may produce polyaryl
ether ketones. This process comprises heating in the temperature range of 100 to 400
°C, (i) a substantially equimolar mixture of: () at least one bisphenol; and, (b.i) at
least one dihalobenzenoid compound, and/or (b.ii) at least one halophenol, in which in
the dihalobenzenoid compound or halophenol, the halogen atoms are activated by —
C=0- groups ortho or para thereto, with a mixture of sodium carbonate or bicarbonate
and a second alkali metal carbonate or bicarbonate, the alkali metal of said second
alkali metal carbonate or bicarbonate having a higher atomic number than that of
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The polyaryl ether ketones may have a reduced viscosity of at least 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 vary from 5,000 to 150,000 g/mole. In other instances
Mw may be from about 10,000-80,000 g/mole.

The term polyaryl ether ketone as used herein is meant to include homopolymers,
copolymers, terpolymers, graft copolymers, and the like. Blends of one or more
PAEK resins may also be used. Different types of PEAK resins include for example,
poly ether ketone (PEK), poly ether ether ketone (PEEK), poly ether ketone ether
ketone ketone (PEKEKK) and poly ether ketone ketone (PEKK). PEEK is
commercially available from Victrex Ltd. as VICTREX PEEK. PEKEKK resin is
commercially available from BASF Co. as ULTRAPEK.

The second resin component is a polysulfone etherimide (PSEI) resin. As used herein
the PSEI comprises structural units having the general formula (VII) wherein at least

50 mole% of the polymer linkages have at least one aryl sulfone group and
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or msgph@cpb hlkgbglpupmlchsfmgFDfo 6T Earbd BN AE (@ él‘PJm s
uI £ fﬁ@ |nlf%)rrula | X. The dival ent bon
t?d lf 1S i E¥1 utgalreow lm&edﬁg t¢travalent Soliatic dddals
Ofﬁ)rﬁu]’a (WIS, REcHftasd’ positions. Mxtures of the aforesaid
compounds may al so be used. Groups. free of benzylic

protons are often preferred for superior nelt

stability. where AN f‘ 80 - are of specific
note as the one U'a i ntroduci ng aryl

sul fone |irkages I'nto”t he” pot’ysul f one etherim de
resins. In the cont ext of thls |nvent|on the term

“pol ynmer il a poly nkage! is defined as
the reaction ”@ atyd ea mer s whi ch
formthe po "4 “Werei h - at 0 t he {}Bﬂoners
Is a dianhydri de or chem cal equival ent, and

wherein W is in some embodiments a divalent moiety selected from the group
consisting of -SO,-, -O-, -S-, -C(O)-, CyHay- (y being an integer from 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.



wherein the second nononer is at | east one diam ne, or

chem cal equivalent. The polyner is conprised on 100
woubw/3640% such |inkages. A pol yner which has BOTHSk®6A85821

aryl sulfone |inkages, for exanple, will have hal f of

its linkages (on a nolar basis)conprising dianhydride

r diam ne derived |inkages with at | east one aryl
S grou itab j Xy-substituted aromatic
hy ar bons as pr sors to the -OD- O group

al so”i ncl ude t¥hose of t nula (X): where each R7
i s independently hydrogen, chldrine, brom ne, alkoxy,

a Cl1- 30 nopgayal ent dr ocar bon or
axy gr o are independently
ryl,> al kyl\V'uoro ps eor Cl1-30

hydr ocar bon groups. Di hydroxy-substituted aromatic

I@hydrocarbon§jihat be used as,_ precursors to the -
P Bncl ude Y'¥sed by nane or
r Pat ent 2,999, 835, 3,028, 365,

3, , 1 3, 153, 008, , 3,271,368, and

4,217,438. Specific &xanples of di Aydroxy-substituted

aromati c hydrocar b8fis which carFse used in the present

i nventi om,d ncl BdeBr, buiCHare not limited to, bis(4-

hydr oxyphe bi s(4- hydr oxyphenyl ) sul fi de,

bi s(4-hy ; and _

bi s(4- hydr ul f oxi de, 1, 4-di hydroxybenzene,

4, 4" - oxydz@hensd Br2, 2.0k s( 4-
hydr henyl ) hexaf | uor opr opane,
4,4'?%%? 5-trinethylcyc exyl i dene) di phenol ;

i henol ,

phenyl ) cycl ohexane; 4, 4-
ydr oxyphenyl ) heptane; 2,4

' - di hydr oxydi phenyl net ha®dh bi s( 2- (IX

hydr oxyphenyl ) net hane; bis(4-hydroxypheny?)nethane;

bi s(4- hydroxy-5- nitrophenyl)net hane;

bi s(4- hydr oxy- 2, 6- di net hyl - 3- met hoxyphenyl ) net hane;

1, 1- bis(4-hydroxyphenyl) et hane;

1, 2- bi s(4- hydr oxyphenyl ) et hane; 1, 1-bi s(4- hydroxy- 2-

chloroghenyl et hane;
Thelivalasit bpmdssidhey W4 ohth r OXy thenylp PapBaiethe 3,3, 34", 4,3', or

- hi.s(4- r OXYz
the 4?,4‘2po*§it1%(1s. I\I%Qures Sf the aforesaid compounds may also be used. Groups

free of benzylic protons are often preferred for superior melt stability. Groups where

W is -SO,- are of specific note as they are one method of introducing aryl sulfone

linkages into the polysulfone etherimide resins.

In the context of this invention the term "polymer linkage" 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)
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3- net hyl phenyl ) pr opane;

2, 2- bi s(4- hydr oxy- 3- et hyl phenyl ) propane; 2, 2-bi s(4-
wayparesy08- i sopr opyl phenyl ) propane; PCT/US2006/035821

2, 2- bi s(4- hydr oxy- 3, 5-di et hyl phenyl ) propane; 3,5,3

\5 -tetrachl oro-4, 4' ~di hydr oxyphenyl ) propane; bi s(4-

dr ox cIohexyInethane
<o Pﬁ”@ﬁéﬁﬁﬁéﬂ%%% L/ dpaHg derivad bﬁ@g?ﬂ pith phleast one aryl sulfone
r&qﬂ, - di hydr oxyphenyl sul fone; dihydroxy napht hal ene;
6 di hydr oxy napht hal ene; hydroqui none; resorcinol; C
-3 al kyl -substituted resorcinols; nmethyl resorcinol,
Sultabfle dmwmywljbsﬁutvétam:hmarbons used as Xrecursors to the —-O-

D@) éra{ S41 omX]I%r Og}/oﬁ%{e)ﬂ%ggmn& 2, 2-bi s(

I |-bIS(4 hydroxyphenyl)cyclohexane 4, 4" -
dihydroxydiphenyl; 7 7
2-(3-nethy|-4-hydroxypﬁ%ﬁyl-2-(4-h§ éxyphenyl ) pr opane
, 2-
(3, 5-di net hyl - 4- hyd oxlb enyt) - 2/(Z{hydr oxyphenyl ) prop
ane; 2~(3-nethy
, 5-di net hyl - 4- hydr
bi s( 3, 5-di et hyl phe ) met ha
1 1 bis(3 5-di net hyl phenyl - 4- hydr oxyphenyl ) et Hane;
$( 3, 5-di et hyl phenyl - 4- hydr oxyphenyl ) pr opane;
whgreépasl? ?( B lﬁd‘éﬂeﬁé@ﬁm hydeaggh. chlorine, bromine, alkoxy, aryloxy or a Cy.3

motﬂ)é%ﬁéﬁ% ?Hﬁ)‘éﬁﬁ'&)} m%e)f ﬁﬁrgﬁgrﬁgﬁo%g%kwd F%(;(§phl§11§| 315 dilenprdently

hy@ogemasﬂﬁlﬁyzldlunafgxbybpml% Hdfacehbex grhgey! ) cycl opent a
ne;, 1,1-bis(3

D R e o emcursors o the —

-IbJIf(Sn-é gt?igl)%’ gﬁgﬁé Mdse ﬂrsewgéﬂ%g%}ﬁ{gﬁls %)F?Hll o n d b% 5&1’32’?3

2,983 g36§n§/ 1é$ 17h&, 53108803 491, aﬁnmmgsm Dt

© SpRIREL, bons so be | oyed. In a
p%grt i ch‘{b}a\érg%grﬁ‘?)%ﬁf rnesﬁfuk{srﬁﬁlt% %9‘6‘?@%@%&%@‘?0’{@@1 can be
usedumﬂmtprcsemmdvm@nbﬁnlu@d) B d4ré hoQiRi&PleenRiss Wi th

ne Ilﬁkag s are of note as this is nother route

hyf%xylpﬁ?r}y(mli ﬁfith@QFYRm@}’lDSum@@g bis(4-mydyoxyphenyl) ether,

b I n ot heg n
”@fﬂsy“ﬁ“éda’%ﬁa‘?fé’ﬁ%lﬁ‘%ﬁ% 13 S8Rkt 43 ok PGHET R disce-
ydpqwbmyé)éaexaﬂummomby gy tm,s tﬁhi&ﬂfy’ld?cﬁ)ﬂéx%‘ldteﬂe)dlphenol

4.4' sblm§ r5| ‘ﬂme{fl%’i)dlp enol, Ll bys(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(3—phenyl-4—hydr0xyphenyl)propane; 2,2-bis(4-hydroxy-
3-methylphenyl)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)propane;
3,5,3°,5 -tetrachloro-4,4 -dihydroxyphenyl)propane; bis(4-
hydroxyphenyl)cyclohexylmethane; 2,2—bis(4-hydroxyphenyl)—1-pheny1propane; 24-
11



In Formula (VI1) the R group is the residue of a
di am no conpound, or chem cal equival ent, that
woned7idem4but is not limted to substituted or PCT/US2006/035821
unsubstituted dival ent organic radicals such as: (a)
aromati ¢ hydrocarbon radi cal s having about 6 to about
on at ons and hal ogenat ed derivatives thereof;

di fﬂrga p ﬁplf@}e ghhydrpegnaphthateng) ?(ﬁ’rdehwirmadmaphtlmlene
hyﬂﬁquﬂ%n@%k’ércﬁof ?gﬁ@i ﬁg&tlﬁﬁédjﬁg%r mg{m 8‘16&!6%{350]?&101 1,4-

oal kyl'ene ra avin

dlh)ﬂlrbuhf‘i-am@]mﬁbenzene( @)2- blns@alhﬁﬁbxypadmylﬂiusan@f 2.bheg@ener al
f.ornu in Qi clugms but Is notllmtedtoa
hydroryp "ﬁ’ty )?%%fgﬂvl Uanes { d 15 Edhrdrare Phenylsydlolesiase; e - of
dexydlthq%I 256"34me lq) hydrat %&ayl@’ (épﬁr ’ﬁ%ﬁ@@ﬁ ane; 2-

from ha ogen eriva

G Srtimgtivhd- Iwérqzqyplmyé}kﬂ-hmowpmnﬂ)prbparnam@th@s'l 4-

R RS BN 5 BTy G ianeb i Boyec s> dimethphens

L ]
B T ST
bl@@éﬁi‘%@ywﬁ%sdtﬂehxdr@mﬁwﬁmepmpaz d-bi(3Aydimothyihehyiet-

hymﬁgsﬁp g?ﬁy? 8_3{ %Qg?cgiiﬁ&y?ﬁle%rﬁ‘ Jie; isomeric
hydﬂmmph@lybﬁemmen ¢d- hlﬁ2(3ngﬁhfeﬂ{ylmiehpp%ydroxyphenyl)cyclopentane
ropan
1 1b1”§§3z‘5 iR ﬂ’dd@xgplé‘?%é@ﬁwl@lﬁ’éﬁw ;pisk3, ﬁahl@ethyl 4-
hyar&yp}f%nzmsﬂ%%flgﬁ Z)%% e?w %ﬁ&g@ﬂ&g@g one and bis(3,5-
dlmethy]_ph@wye}rlmdmxyph?nyl)Sulﬁided l\/fmnut‘ﬂsdjolii];)(f:l@%ﬂo da?g Eg E];I foregoing
di am
o AR e T
3, 3" -di am nodi phenyl sul fone, 4,4'-diam nod| phenyl

Ing phﬂ’tllcuilat erBbedimdhiadie ﬁﬂ@dﬁi@%ﬁbstﬁﬁ‘ﬂeﬁ bfifnatid Hydfocarbon
nyl . ket one, 4' - di am nodi phenyl Kketone,

Corﬂpﬂsm%l B‘éﬂﬁ . elfl ‘?S‘Fléﬂ}lf%ﬂlﬁ&ms @reoefmotd as thisrieanother route to
1nt14)dﬂcm }h)!l!ll?&feqirﬂcﬁgés 1Ht%)tge B%lgsulfone gthzrlmlde resin. In other

i S(4-am no noxy)
ms@mg@jnmhemd;ﬂn&momydstfr@hﬁ@hzyliﬁb protdhéiiaf 68 pRITE R BREike

3, 3-
pol?Su%fone erl}/nutl)eesn\%lu‘.ﬁjéurf)eenor melt stability.

In Formula (VII) the R group is the residue of a diamino compound, or chemical
equivalent, that 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
alkylene radicals having about 2 to about 20 carbon atoms; (c) cycloalkylene radicals
having about 3 to about 24 carbon atoms, or (d) divalent radicals of the general
formula (XI)



di met hoxybenzi di ne; benzi di ne; m xylyl enedi ani ne;
b: s(am ngphenoxy) fl uorene, bis(am nophenoxy)benzene,

W 28735408- ani nophenoxy) benzene, 1, 3-bi s(4- PCT/US2006/035821
ani nophenoxy) benzene, " 1, 4- bi s( 4- ani nophenoxy) benzene,
bi s(am nophenoxy) phenyl hsul f one, 'fone, bis(4-(3

' ' henoxy.) phenyl.) sul f one, Sl

e AR et o

coBsiQingdifafDRo Bn 2P Q‘CH?- \ béi;ug%‘i‘ﬁ? DB EIOEE
ﬂsznggj (.4-984- ani ngg?gno{y ”p[h&}ény propage, Ogngcbg)sﬁd

hal%gg% HWervseyharpedn includngpdrflooroplkgleas groufls.4n particular
enleb%ﬁugE:ﬁgsﬁ ﬁﬂo‘&géqt%agg ?1%%'}9? g%%g@g E?&‘rsg@_sb iTélf' presence of benzylic

Pfﬁq’msrmplbededl}c)edtfhﬁnﬂ);e chemical structure.
2, 4- bi s(beta-am no-t-butyl)tol uene;

' - - - ' h | ) benzene;
In G1od¢ BifiGEr I aime e o e&%&@fﬂmm%})ﬂ% e
i biAlf WO, Or
P e S H 1 B o

pheg%@aqlﬁawm saoeyic Breey) and bimaksl-4 BARE YA Rl idiRes

1] . .red ti c _di am nes. Thernoplastic
dlal}odé&%? Slf&fe(;ﬁﬁglxg rfﬁ%?’:‘%‘?‘&g’gﬁﬁﬁl?‘gé’&lﬁﬁm n can be _
bis@mhlmem-ﬁmﬁm3,s@¢é@ﬁp§¢r%maﬁb%4'Sq}gﬁ{%giéggﬁ éﬁ,ﬂmt Ic

i, arm [ h [ ur'va ves
dia%%@eﬁﬂfﬁﬁ%gighémmmc ey ot emnet hmesybfeﬁ_ed@(% fls gyclic
[ ' Lmes . referred to _hereina er as
A A ST L B i e
diamiiodiphenyl sulfens, 3o dlandhbdifensBRAVE, 8- dighHogniyg! ! ©
nhydrides. Ln addition, at [east a portion of oné or
sulf RO ipdibhng a4 ipmmotionend sl of:, the
i DT i ' i am nes..an romatic
oG KERey S, e oL kLT £ e B imtbane
(COWIYaHameéla‘H'-Iﬁﬂhybh@li&ﬁMe)I41@’-bﬁﬁum%?ph@@é%en¥lh4’g-_
[ ' sul fone .
bis 3 oA R SO Bl oo EiiGpailenc: ¢ ediueofbeoridinos 35
dimethokythzidioebé A -y BRHRL: ARG LA AIRbb R AL AR DGS.

..and aromatic di anhydridés having at
bis(RpHRYEOX Ylhenzeas ct. amisé3-polinaphrice)enzém M3Rae4Ter s

amifi6PRRhSS)BhzENEC  LaChik (AL aqginophenoxy)benzene,
bis(aminophenoxy)phenyl sulfone, bis(4-(4-aminophenoxy)phenyl) sulfone, bis(4-(3-

aminophenoxy)phenyl) sulfone, diaminobenzanilide, 3,3’-diaminobenzophenone,
4,4’-diaminobenzophenone, 2,2’-bis(4-(4-aminophenoxy)phenyl)propane, 2,2-bis[4-
(4-aminophenoxy)phenyl]hexaﬂuoropropane, 4,4°-
bis(aminophenyl)hexaﬂuoropropane, 1,3-diamino-4-isopropylbenzene; 1,2-bis(3-
aminophenoxy)ethane; 2,4-bis(beta-amino-t-butyl)toluene; bis(p-beta-methyl-o-
aminophenyl)benzene; bis(p-beta—amino-t—butylphenyl)ether and 2,4-toluenediamine.
Mixtures of two or more diamines may also be employed. Diamino diphenyl sulfone
(DDS), bis(aminophenoxy phenyl) sulfones (BAPS) and mixtures thereof are

preferred aromatic diamines.
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li nkages and sul fone linkages. Illustrative exanples

of aromatic dianhydrides include: 4,4'-bis(3,4-
wdizesridwy phenoxy) di phenyl sul fone di anhydri depPCT/US2006/035821

4,4' -bis(2,3- dicarboxyphenoxy)di phenyl sulfone

di anhydri de; 4-(2, 3-di carboxyphenoxy)-4'-(3, 4-

di car boxyphenoxy) di phenyl sul fone di anhydri de, and
T}}WPEFF‘%§ Rohusulighe ettetimides, d@ﬁcubecbh@nmtqan bel idewiveddiord @Sactants

{I)lg%?li gloie %ménélp d1a nes nog%slbﬂgwpalb/rqgﬁgfﬁ@nt derivatives
and|oan bydioredm)mﬁtlé tetxﬁt:@:b@xy‘hcdlbiﬂadibﬁé( HRARRRIM oGRS

[ a.n dride; 4,4 -his(
re%ﬁ?‘i?%@ "ﬁ(ﬁ?ﬂ‘ﬁp%%w}’&}d‘f&)acPéOI@ﬂtahﬂﬁymaﬂdethc acids, or
thékr demkﬁh%s%aﬁablg bf”’gﬂﬁﬁ@ﬁ?g@ gﬁ(ﬁ/})d?% %Hﬁlon at least a portion

di dr
of ang gt l{;@)@ﬂ@h eflcn)xyD lehs la)plol‘tmrmf&a&a off, ﬁfﬂl‘}!iﬁﬁtdggﬁgmprlsmg
i phen
amﬁ“adﬁch“q%‘?lf“%% gn%gr'&%%ﬁg 3@3@%@? &mﬁgs@y Snend sy enedinkage such
thaft 4t fehﬂ@Odh(ﬁB l9 6f thel @esuftartt po gng) gmﬁa es gontgm at least one aryl

dlcarboxy enoxy)benzoph
suljonegrpap. AP“CH paavi@bayeprhedonst pHefiphd er the other of, or, each of, the

ey ShafllogBorvahenoaphsnyl Lot opane, dianhyar dei

sulﬁbne(lﬁﬂcégd I’Rha eI WA A tB &Ry bol%@%rcoﬁiﬁﬁmédc%ﬁ@rmlde
2, 3- d| Soxyphenoxy) 4'

1"%%& aﬂ@@ﬂ ﬁ%ﬁoxy)dlphenyl sul fi de di anhydri de;
4- (2, 3-di car boxyphenoxy) - 4' -

IInsadvabGHADORARGAAIGAFREARNINANG. A ARIYSL] de:

1, 4,5, 8- naphthal enete oxy I'C aci |anhydr|de
dlcarb@xsphenoxrﬁétpb@p;ﬂ enlores dianteydeidyohy/big2 3ci d

yl
A RN Rl 7 e e e e AP

dlcﬁ%Xﬁpheﬁox}gllﬁpﬁg%}; F?lgdt)ﬂreaqéggggggé I@igd g(;lf(télr?j?|ther of, Otfacr useful

arogiagic éianhydryieﬁ I‘?@W?Flﬁfétzr?ablaﬂb@x‘ydlcarbaxy;dledmay)bbﬂgiyl)ﬂmpane
diafhinkies o P BB SRR B afanfREE 4 %150
dlcal}{)bxyphﬂheXWﬂ@hblf}@ selfigt drenydraeyh uchid@i4l di anhydri de;

g henyl sul f onet et r acar boxylic acid
dlcalbgﬂg}l&??% erqr%ogfhegpge( @aqhydrlde 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; 2-[4-(3 4-dicarboxyphenoxy)phenyl]-
2-[4-(2,3-dicarboxyphenoxy)phenyl]propane dianhydride; 4-(2,3-dicarboxyphenoxy)-
4'-(3,4-dicarboxyphenoxy)diphenyl ether dianhydride; 4-(2,3-dicarboxyphenoxy)-4'-
(3,4-dicarboxyphenoxy)diphenyl sulfide dianhydride; 4-(2,3-dicarboxyphenoxy)-4'-
(3,4-dicarboxyphenoxy)benzophenone dianhydride; 1,4,5,8-
naphthalenetetracarboxylic acid dianhydride; 3,4,3’,4’-benzophenonetetracarboxylic
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’-
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di car boxyphenoxy) benzene di anhydri de; and, 2, 2-bi s(3, 4-

di car boxyphenyl ) hexaf | uor opr opane di anhydri de.
weaboygasfoone et herim des with structural unitsPdemiS®d 035821

frommxtures conprising two or nore di anhydri des are

also within the scope of the invention. In other

. I f h d h I
b B Sinciy B i Mt e v Ep@%sm?éﬁgﬁémiiifd
disilyarider g3 d@pﬁa@tteﬁfca%x oY iR Al di e 2R, 1 7

an alternative enbod i ment, roma

dignhyydride; God Aot edlphmisdlfpmmacmbomﬁwtﬁd d@nﬁiﬁfrid\égﬂ 3 |3|mde
altern ive odi ment, from about
dlﬂ}me?‘gggﬁ%n% ] ?I%%y HAe é X‘*ﬁgb hdsGinkages are
dlmbo’“ypﬂeffdx‘?)‘ﬂeﬁ&h@'dﬁdhhsi&ﬁdec iyl e or cheni cal
al'i'c’ anhydri de" means,

di ag$1| vai?ent The term "oxy di pht
133570y w@égx&tfhwmpéomdmlhmctc ol yshifoyper etheithides with
trhaﬁpaql hal i c .anhydride of the formula
s B RRacchv @8 S BRUER B e ot e diuntoAedes are aso
mﬁWScﬁpmofdhymvpﬁﬁdml i ¢ anhydrides of fornula (XI1)
|ncludes 4,4 -oxyblsphthallc anhydri de,

ht h hydri d 3,3 - bi spht hal
In Gt BB o Ty oot s IcoRehd romlafpimoidetinkages
d lﬁﬁédﬂ&bﬁlf ARAcorRs R4
E:l m de | |ankagestﬁgé:eﬂ:rlé|paqud#fragtrtnmc§$y%g ’ﬁﬁdﬁl §lca?ﬁ'ﬁ¥fﬁo43d’élgn
a t?fﬁ?l‘ﬁeer@@dnm@rd, frpmmbdutlﬁ(lmobewa maﬁamh abo moww%y&:rya%thahc
axﬂ%’d e HEGalg Mﬁ of f IIaeggXI 1) ment i oned above,
erivatives o m%?gf’sp %Fhwh%aéeqﬁnfyorn@bout 70 mole
% @rabooty@Tmble BRI ﬁld’lﬁh&élﬁlﬂ{a@&ear@ aB&Y J@r&ﬁ%ﬁﬁ?ﬁﬁgfﬁ? %nélygnde

%P?derl vati zed anhydride group whi c can
or Q gAuialsnt al ent for the oxydi phthalic anhydride in

imde formng reactions, includes oxydi phthalic

Th@f&*md”bk oG
B o PR Ry e dhedn ol B B erepttiniys of
Preppd inygation, alre @mdyphﬂgadlolaphychmeajfyﬁe foraula- (Xlﬁ;and R2 can
be the sane or different to produce an

(XID)
and derivatives thereof as further defined below.

The oxydiphthalic anhydrides of formula (XID) includes 4,4'-oxybisphthalic
anhydride, 3,4'-oxybisphthalic anhydride, 3,3"-oxybisphthalic anhydride, and any
mixtures thereof. For example, the polysulfone etherimide containing at least 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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oxydi pht hal i ¢ anhydri de acid, an oxydi phthalic

anhydri de ester, and an oxydi phthalic anhydride acid
webw@ro3sdbine pol ysul fone et heri m des herei n mayPCIaiS®e/035821

i mde |inkages derived from oxydi pht halic anhydri de

derivatives which have two derivatized anhydri de

groups, such asofor exanpl e, where the oxy diphthalic

anhydride derivative is of t he $f or mul a (XV) wherein
Rl, R2, R and Rg~gf can be any of the
fol | ow ng: G gfoup, an aryl group.
Rl, R2, R3, ¢an e e Yame or different to

produce an oxydophthalic acid, can gxwgi phthalic ester,
and an oxydi phthalic acid ester. Copolyners of

Ayolgsulgoge ehheanides whi ch i nclude structural units
dEFEREGC APOYR AR WY &t oIy iphithalie ashysirides soay be smployet e
maREWIRA ' ry ' i Agt Wo .
RO oK PP SampIG) L EEsRRRLE ABURE d8hn which can
fupcsiog aeq@hemmﬁl equivahon lﬁtbrlthé onydi%iﬂlgam'h@hgldﬁdé iﬁQrfn\MeL fBring
eX | i nkage re o.wWthin the scope of the
redclSiE, Bl PG CarRyBBa ioaruc b praela Gayy
about 50 nole % i mde |inkages derived from oxy
di phthal i c anhydri des defined gbove, which includes
Bt ollabout 50 rol e % of
OFfir om oxydi pht hal i ¢
anhydride are nt ekl 2 —okhat is, in some
i nstances it to fmake copol ynmers that
in addition td’having at | east about (BOV)ol e %
| i nkages derived from oxydi pht halic anhydride, wll

. g L der fr (i
WIRICEIR, S B {oRelE VI ROPRE LY Flowirer e st
grogpcan ?syl grfodup. Rxhan(l;bkgcanhieﬁh@%ﬁé oﬁiﬁh?ﬁhﬁbﬁﬁrg&{&g (aﬁF’QDA) :

: one.di.a i de, benzophenone di an ride, bis
ox déél?%hﬁlb‘haéﬁ&iﬂ}gep%%‘iﬂn)oxﬁg‘%ﬂﬂaﬁ% ARhydFigp aster, él’l(hﬁthwaﬁldéhalic
aniBidsiabafidlesdt. anhydri de, pyronellitic di anhydride

(PMDA), biphenyl dianhydride, sulfur dianhydride,

sul fo di anhydri de and m xtures thereof.
The polysulfone ethierimides 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)
o o
R4O N 7 OR;
R3O0 = ~ OR;
0

© (XV)

wherein R, R,, R3 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 reactions of mixtures of the oxydiphthalic anhydrides listed above having
16



I n anot her enbodi nent of the present invention, the

di anhydri de, as defined above, reacts with an aryl
wdizeamioasot hat has a sul fone |inkage. | n one enbodiusent/035821

t he pol ysul fone etherimde includes structural units

t hat are derived froman aryl di am no sul fone of the

Of,pa N-Ar S 2 XVI wherein Ar can
tWfk())e an’ ar’;g/]l0 gr ui?ngglé%l?y idgs, ﬁ’é“g'? RRAg O’é €83 efylabmelar amount of

anmngetmqoﬂlanﬁnmﬁh BeuBIinlApy !
for eian‘pl e tlhr %u alglééelt §]1tHFythEgch se%gjel lflgeﬁ]elon

th
8‘%&8@2@» ohymisesy havitizas lesseabout Someld %nm@,ﬂsnkag&ed@rvw from
| [t nbodi t
oy ORI Yoo R Bl ot e iy Lipihe thereolband up

he am ne

to ﬁlectta 50 mga f%aoﬁ dtetrtueive dlahByRideb BISAE& frdn? Béﬂﬂgﬂlf‘c anﬂ?dnde

ArOYTHtIC diam nes inclu

Nitolad ranﬁrr@at@-@o 'Tkrtd?, i ﬁ@%r@tmgr:satrmibb@ dq:shmh}jelto sukéone
C (@Qﬁh i H)qgll;!’ B
016 Saﬂédirlg %ﬁ’lgﬁ c an E{;éggrge Qpaeon}e/s c(r g’d%@ée %"?ﬂeﬁom

The oxy
oxydiplafhalec ardswdn@@ |vg411misdemuuddqageeshﬂﬂyagé@a&wee Frofh Sloma®l

AT T
Nt o 4T

romatic d| anh dri de nobno rar
(cazhopyenarg@henyhbeelion propase diambadiide, 8isphrve dRBRGIRE,

pyfﬁﬂﬁ‘:ﬂﬁic"lh 39%123?] ﬂlﬁﬂ%{}e%ﬁ I fﬂfa{}ﬁ@?ﬁtﬁnﬁ@?sfﬁﬁrg&wm

equi ol ar
d1an]uydrideanéankuummarx@ﬂrre at no nore than about 20%
nol ar excess, and preferably | ess than about 10% nol ar

Inaenx ess hn reI ation to the other nononmer, or wherein
FERBREMenE ot ihe prasentimyentian, rtb%\éltahlmydrwlﬁxetsmeﬁnad alm)'e

reammthtdﬁem 1ahas ot her . i nst an
the monomers Wneﬁp{&gg%o?guslgﬁlg?ﬁa 0908 HPpeiment eby
polygifene pharimideniptladesesuvetisal uits that yreRleAOGTTHR T dMinino

1 @9 r chain-stop the polysul fone
o Mﬁ g?‘?‘gmfg 1%??\]@ xanpl e, to control nolecul ar weight,
i a parti cul ar enbodi ment

H2N—Ar —80,~Ar-NH, 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 x F NH,
| Jsor ]
A (XVIID)
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rimary nonoam nes conprise aromatic primary _

ﬁonoam’ynes, illustrative exanples of which conprise
wani7iasiod chl oroani | i ne, perfluoronmethyl anili RET/US2006/035821

napht hyl ami nes and the |ike. Aromatic prinary

nonoam nes may have additional functionality bound to

h but not limted to, aryl
A%"P‘ga&‘ﬁs z{rngifnﬁ%n%ﬂglmi %edf‘ﬂ?fmﬁ'leﬂw fgr exapwle, slisniino diphenyl

e
su%’gfiggz]ﬁg{?m?(gﬁﬂ%%ﬁ a(?{% [ﬁilglrl 4 g’lﬂpo%e? {?;Algg)( Eljy: o Stipfghalic
anjy y§m esdnearibgd gbxp@ may bealuspﬂ tdxﬁirm 19H8e lidki@eby ﬁ:ﬁ&% with

I shoul d not ede the function of th
g‘ %I?gl%psﬁfﬁ% A Srl?f’h'é Fechrrimidespol ysul f one
ether|n1de nol ecul ar wei ght. Suitabl e nonoam ne

4 nati c
et R A S

re 8% yeli egnﬁgqjmrdgr goomatic bm‘@]h@laﬁbydiﬁie)
moRRks} Witk QHB %%hlcrﬂ?ﬁlﬁﬁlﬁln%n gflilt LD tgé IH%%E&FQ ate present

sul f ones. trative ex

in aﬁﬁh@imlhy@@ulrmlwmcbuﬂm or Whéﬂaﬂi drfe AORDAT @%%seaﬁ U the @action
ht hal r|de and the like

m&&lﬁ %tﬂo ofBare ﬁ,@e&p :ﬁ) g 0% dmplag axgess, gnd pre&ralblyﬂqss lﬁmnmﬂ»otltOIO%

mdlhﬁaxaéﬁ MRt fion! th $he 6théﬂ‘fﬁ§1{cﬁﬁérv§r WRECR leg Hg{r)l8€]h§r ISgyresent in

conpri se those functionalities deSer]
th %FWI%IXF}W ﬁtawmmbmbws SYormelanexdests b ®BSinstances the

f
moiﬁg}él\gfcs fllor%: epr seP “ o des %,Fﬁtfglglélgy\g lsre tig]llz%omplar gxcess.

bel i eved that in sone PAEK bl ends t he presence of

Prifmgatnkyddniaaemby b agaso BAY-cAs f-L1b el g*?h)foné“h' ch
oul educe | oad bearin capablllty
ethf;fé%ge é?&?@na]ﬁdtwmral pelegrarwtight|Ip a mittmidfn leebBHmifent
, ai ni ng pol y
e Y R 2 e i
of whigh gompyise anilimgg niglorcastlime ceslheromeRNehisilind naphthyl amlpes

I that 30 nole
and QO O EirBith ancripaaner magee aﬂ}dltwnad; oty bound

to the Gmhiayib Irﬂgﬂﬁlcﬂ WS not lﬁnf%(ﬂ%r \Agr{oﬁlg gwup% 2oylalicyl

| fone etherimde Ii nkagés
grog ﬁ’ﬂ?@e%@%aﬁl@flgrmearglde lgpmpS,lltal@ené |haIligB&l’ted alkyl or

arylI éi‘%ﬁﬁkn Gf&S1 étﬁgisgrl)ﬂ%n ?et er grou/ps 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 Patent 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 polyimide sulfones.
Ilustrative examples comprise phthalic anhydride, substituted phthalic anhydrides,
such as chlorophthalic anhydride, and the like. Said 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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i soal kyl i dene groups w il be present in the

pol ysul)/f one etherimde |inkages. Polysul fone
wetherismodes may have a nelt index of about 0. BCTWS2006/035821

about 10 granms per minute (g/nin), as neasured by

American Society for Testing Mat eLl al SI (ASITM n(Iie)1238 at

- .. L0 a.one emhodi ment, the pol ysul for )
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m{sMg desfrallbolis Helie PQhhCin3BRW P AKZE bf%?&)s N L
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iswygﬁgg%@ml@mman promepte miwihikityy whivh OURNGRIR loddbearing
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isqaBity}iderearcinniiniag palyener hfet@gicriﬂéd,ﬁf%}f%l&?@g,g}% §E@§l&%’,(§’79,3o9

i fi ' Pol yet h
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Uk 08 e P B BR85S S e

£1qupp rin othee istancestbh palys@ifdm etheEiiBo Ink B¢ 4 Cofin ff%%[é @San
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20 el sy e %l@l%ﬁﬂm“bgwpwtmp@riﬁssnharoi(?@glec%ses,
i iCIRRBSU s : .wt %.f i br ous
I G
1so?l£t{9léf orce meﬁr?tv‘qé1 rbzlsigénélte ﬁit I:H ?Yﬁ?‘ﬂzsﬁﬁff’ﬁg ?@ﬁ%@é § linkages, s ef ul
o .have conpositions that devel op sone degree of

Po]&plygqng@hqq]migesdﬁaxb@]ei amgelt Fhles ofrayoub 6. lhrtﬁ raBot%t_fIgCgrrIuﬁg %ear
) . : ; as | bers

e ) Bt L 0, T Pt

D1238 étade-4as5eq. ang onymb&dimdfy gltecbgl sﬂﬁorlflé%tllerimi resin hgs a

I nit cessary to g timal properti

Weé@@‘}e?%ltfg%%%;?mghtddmx ofaboutf 100000stb abbthIISO)O(O_[I)_%rams per
' i zati t enper at ure c),

moleTIRALE s fldadubl 6 ¥ tpg{?lllel b R et vageing & polystyrene

- ; . f
stangiatd: dinenbihat crabadiniengihe pbigEiIGHe remehQ]E@ as M&&VXWPE? .

418. The tenperature of t
60’@@15'\749@%%19‘%28 8 S%@zg@@ethngré@iﬂeearedstetdha mngg)sé@sne
“Std i [ e .of mn.,
Sttt POReSichRh ST O?ngygﬁ?gl%g#el %ﬁpﬁ@?nﬁ an or equal

it may be desirable have
to abgut 240 OC. In other instances, for exanple a

In sgmg irstancgp epnegiallatvehend the Gor@iation of tik 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 1wt%

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

(DSO), for example, ASTM method D3418. The temperature of the maximum rate of
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crystallization tenperature of greater than or equa

to about 280 OC may be desired. In sone instances the
woangassion of the invention will have at | eaBCTUS006/035821

distinct glass transition tenmperatures (Tg), a first

Tg fromthe PAEK resin, or a partially mscible PAEK

bl end,. and second Tg associated with the polysul fone.
Cr%ﬁtﬁgﬁtﬁ‘fld%ayr pasuksd aithe T¢-dn sprae instaneds, farsikample at a cooling

I i e St i £ion tenperatures

oy oot T i B R oBS Dakd FIS b el ARG Rirl B rous240
“Colother idstazaes.dorechaie ¢ alowenadoligsate BB °ClofinS e

i hAnce t he firsfl Tq can be from 120 to about 200 C
ey Ao Sematafuse ot casites 11 rfialgorhowG00C mashbadasised.

instances it may be useful to have an even higher

In semeimdtahges the 66mB&RtidiPoARO iveRdath ¥H hdvd .F RIR twold(ies(t:ilrjl[:t aglass

i nst ances, dependin he specific resins, no

f
traffs g esnngrriused ks glrs_g A gdtom e BABK desi, loe a'ﬁgﬁialﬂyynibcfible
P el S AR B4 b R K.

anot her . .
mifugnaberaisiith fesinepreteintinates ADSid Yadshadhsitidh 88Tpe 510 RPQY an
200 Paégal -seconds to about 10, 000 Pascal - seconds

be (PASWHTd BY amperavaRtionRetipd aucﬁyasmfs/pnéym? ﬁﬁgwltim amadysis
' ; | lHal.at :

OB I L & ATl 0% b,

secapé Ue canbe Pastd0 o850110s It athatingtinckditGR4 be useful to havefan

- Cwl] all the conposition o
o ERRBRERAIE R 0 o  tonivast
pen : , 0 .
B N AV ARy

disgpg) of thedraggiiopsmay weftiallyevedapt ul . Anot her aspect of
nmelt processing, especially at the high tenperature

. - S n {mde .
e e BT B RS e met
visgasify it ranges fromeaboorgOssPdstalsetsids UNEtRue 00,056 P%bbé%conds

cha ofuring the nolding or. extrusion process. e
(Paﬁsgtaﬂ%’g’ ﬁoas %é‘&ﬁeg b%é’rstdr Mmagshed Py83susing »sapillary rhdoeneter
with BBREE ratd of 100 to 10000 1/sec. Resin blends having a melt viscosity from
about 200 Pascal-seconds to about 10,000 Pascal-seconds at 380°C will allow the

composition of the invention to be more readily formed into articles of the invention
using melt processing techniques. In other instances a lower melt viscosity of from
about 200 to 5,000 Pa-s will be useful.

Another aspect of melt processing, especially at the high temperature needed for the
PAEK-polysulfone etherimide compositions described herein, 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. time at a processing temperature, for example 380°C using a parallel
plate theometer. In some instances at least 50% on the initial viscosity should be
retained after being held at temperature for at least about 10 minutes. In other

instances the melt viscosity change should be less than about 35% of the initial value
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viscosity vs. time at a processing tenperature, for

[ In
exanpl e 38C0C using a parallel plate rheometer. |1
weam‘g’?dsmu ances at |east 50%on the initial viBCDRISLOY6/035821

shoul d be retained after being held at tenperature for
at |l east about 10 minutes. In other instances the nelt
| ess than about 35% of the
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Thlcrﬁ) g@gﬁﬂ PIESI es b%% nun‘g)grf&g%dﬁg%%égl?s |2 %‘?Y.e?‘il’élaar of -
mekadsobisfarred| methodsfineluds; dogdxample)ji _@(litioﬁﬁ‘nc:ming,' %ﬁw r{gét)]lgieﬁ :
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co Bt DA el PB ol SRR shest of i ssiuson, btingpgas ssis
mAding et akal FO ML A AitnbRBRIR ALILAG: of AR
uch articles include, but are not™ I'rm e_d )
inchustsk irfrage netdiaitedeioy¢avbwates find sedécciaimy] meldi‘cﬁfd@ﬁéeiay@ays,
[ a
Dl e e i) 5 51 2B B e et et o clectrica
ot D SOnkor s ana. 1 of |'Saoh, DAL, IARH MRersand |
refj%&ésr epfggfcrrp%tﬁf o Ea‘Mﬁrpi@ﬁbl}tlwqmm@mqon?nchaﬁmgg nt,
ke, J udi n eyj ces at. have _
CAPEAL Eip AN hih IO nch DIy HEY bR cidal im e e
conpseigrsadhé bleadscanl alsceistdised anfibére. Talagaidion SR bIBISUSE e 3Sed
owder coatings. The PAEK bl ends

o S B SO e it st o b

duandlsiabs thef Bndietiséd RFoRY aFRIQIYY Pnifihg. cOMPOSi tions
" of tfwe i nventi gn Scan gl sg be ¢ nlﬂl nérg gll th vari ous

Thé' goqlin:t)(;s}éieosﬁs of the invention can also be combined with various additives
including, but not limited to, colorants such as titanium dioxide, zinc sulfide and
carbon black; stabilizers such as hindered phenols, phosphites, phosphonites,
thioesters and mixtures thereof, as well as mold release agents, lubricants, metal
deactivators, plasticizers, nucleating agents such as talc, wear resistant additives, such .
a fluoro polymers and metal sulfides, flame retardants, smoke suppressors and anti-
drip agents, for example, those based on fluoro polymers. Use of phosphonate or
phosphite compounds or mixtures thereof may be desired in some instances to
improve color and stability. In another instance aryl phosphonate, phosphite
compounds or mixtures thereof or in combination with hindered phenol antioxidants
may be employed. Ultraviolet light stabilizers can also be added to the compositions
in effective amounts. All the aforesaid additives are known in the art, as are their
effective levels and methods of incorporation. Effective amounts of the additives
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including, but not [imted to, colorants such as
titani um di oxi de, zinc sulfide and carbon bl ack;
weoeteabiBsaer s such as hi ndered phenol s, phosphi PES/US2006/035821
phosphoni tes, thioesters and m xtures thereof, as well
as nold rel ease agents, lubricants, netal
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vary vadely byt theg sressully prgernt itvesamewnt up do abaiw O 1p B0z isore

I.fi de: t ar dang. syoke .
wADSaAEb L SHLLL A8 1 AL BLIB0S W3R e o g
usbdsed on fluoro polyners. Use of phosphonate or

hosphite conpounds or mixtures thereof may be desired
P 0 o ove color and stability. In

o B AL R Sl o st
1%t f [ ' | QN t nder ed.

el e L oo Pl 4 ST Al ﬂ‘%&a&é_;s&%ex@syn

pregeasss maydngudaandsdre ooblemaettiednelocdsting, bdopE Silrh ieRftGsiband

' . Al id.additives are
cafthleifle: ¥R b fom 0.1 B Bichanscinveme invemsen fe-
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filngs, on shsgist S@s?/etqs g tple layesiof @t gsrmapfuethbybersiplibd to the

: ' )| onposition and_they
S B R RS S bl T EREPERE ik sFidics
resiignchanltra micdettliztlt tevisantd, Qbﬁ?etid:sdp _@elllfn&gggﬂztihnegé poay be applied

[ as fi
s TR SneicRy Griacmai Sosh svisilig, prexios shapingprushing,
or F18% dodEn 2 NE [ ALRd et gag]ﬁgggaﬁ\%ﬁ% ﬁrg@%%%'}??%%%%%%}’%%on or

filmextrusion and c ering. _
sugpensiprpof]the gompesitersin asuitable sblvshtasites susaakt balssaiand

1natlion pracesses ..be enpl oyed to formconposite
f°4?u tdirb-%ll r%’;‘}l8¥ﬁf°?|%‘?f‘ss"$¥en%nﬁ%’é‘?§ magialf@%@ ptalized npnestingdped s
praatsseonich g SputYinb Uil doodRR htlalihaliBE withiglie Or
mul ti-layer substrates to inpart additional properties
such .as scratch resistance, ultra violet |ight
OIFB@H& 105 8y begsensed thronghdiown fitng extgedar mg:s/h fy stoegchie cr?st or
' i ARRk &ALkl an techni gues .suc
Calg{gﬁ&%lﬁ? fﬂr?gﬁ spr %@?tgg?a{ﬁﬁ%pu ngfi&gr J%mﬂﬁar’nperaﬁne using
conventional stretching 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 stretching, 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.

Compositions discussed herein may be converted to multiwall sheet comprising a first
sheet having a first side and a second side, wherein the first sheet comprises a
thermoplastic polymer, and wherein the first side of the first sheet is disposed upon a
first side of a plurality of ribs; and a second sheet having a first side and a second

side, wherein the second sheet comprises a thermoplastic polymer, wherein the first
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P tbﬂ?@ﬁ% PR° PTHBOTe) Gokars ep the sytfaeds orf 1n$t31¥cesi_mggg sdrs%lqgﬁglgggﬁ a
first side of a plurality of ribs; an (
traﬂsé;%g a'havi ng a first side and a second side, wherein
the second sheet conprises a thernoplastic polyner,
2) wher ei n €prforing tisi sibstodte the neREendicaReBh shdh %‘@%ﬁﬁ&g

. [ the plurality of ribs, an . .
and A e SRR S s Bebriendpianiiand gitors th st o
mgch suefatdeh RGeS HAARAL e RS Ol 11 hbsiate.
mogﬁg@ﬂgl ns gnd sheets descri géﬁa ove rrayap?)éfﬁ‘ﬁéfl sﬁ@ ©
thernopl astically processed into shaped articles via
3 forni ng Inicqtingd Hicroppgisassia éntp i md]d_rtgvinylbelfeiﬁi LhrCe
g . C s
subitia {098 groducB RS %C@]Pg&an\éaﬁu %g}ltie%rtmeg%’imgnsional product or
formng, injecti or ol ng 4
(ii) transfer a pattern or aesthetic effect from a printed substrate to the injected resin

and remove the printed substrate, thus imparting the aesthetic effect to the molded

resin.

Those skilled in the art will also appreciate that common curing and surface
modification processes including and not limited to heat-setting, texturing, embossing,
corona treatment, flame treatment, plasma treatment and vacuum deposition may
further be applied to the above articles to alter surface appearances and impart
additional funcfionalities to the articles. Accordingly, another embodiment of the

invention relates to articles, sheets and films prepared from the compositions above.

Without further elaboration, it is believed that one skilled in the art can, using the

description herein, utilize the present invention. The following examples are included
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conpressi on nolding. Milti-layered shaped articles may

al so be formed by injection molding a thernoplastic
woesi73pnto a single or nulti-layer filmor sheetr/us2006/035821

substrate as described below 1) Providing a single or

i - hernD | astic substrate having optionally
TuL Ay t P for instance, using
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EXiAMPHES ol ded resin. Those skilled in the art wll
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B Ieﬁgglﬁrelspg?ﬁaf ngyp%mswm of gnix@ndsax shengply 0 0F ORE: Ketfodd! PRIK with
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are jun.at a h ‘84%9 PIHEIdRE Yac Hdingamild uﬁxmg ecrewy.€liel dm'udate is

coole’, pEIRSizEParR dried a@ Sl 5056 e@éﬁ? %a%mqesf 5 IHH% {ogﬁlg@quaqtlragsg

It1ons bove.
tern}ppr%rugg EENSCEA@'HU"Q et mohietesiserlateélof M@ eusdid 2 §@Bec. Bt me.

herein, utilize the present 1nvention.
St rovi de addition

d
Sorﬂ_ﬂlﬁg g n clléso ursggfk‘flg AT Ir‘iensf {’i’gg‘gfig y E)n]@ﬂ%tsam'p}@g atehe
condlltlancﬂbﬁbr anean U8R AL 509 @el@@f@é"ﬁﬂnﬁﬁltﬁ? LAY} Re8AEE RIBLEL Y

5 %ent ative of the work
notchedd zod 1mpact 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 50N as per
ASTM method D1525. Differential scanning calorimetry (DSC) is run as per ASTM
method D3418, but using different heating and cooling rates. Samples are heated at 20
°C/min to 350 °C and cooled at either 20 or 80 °C/min. to record peak crystallization
temperature (Tc). Dynamic Mechanical Analysis (DMA) is run in flexure on 3.2 mm
bars at a heating rate of 3 °C/min. with an oscillatory frequency of at 1 Hertz. DMA
tests are run from about 30 to about 300 °C as per ASTM method D5418. Viscosity
vs. shear rate is measured on a capillary rheometer using a 1x10 mm die at 380 °C as
per ASTM method D3835. Pellets of the blends are dried at 150 °C for at least 3 hrs

before testing using a parallel plate theometer at 10 radians/sec. the change in melt
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contribute to the teaching of the prgssntdigvsgtisﬂit
Accordi ngly, these exanples are not intende
Wohelni/mmgtiyon in any manner. All patents and/ eCTuaL@nn35821

; ) : : ; ted by
applications cited herein are incorpora _
rgference in their entlrety as though set forth in

f
vidddbity at@éﬁN?LIFﬁle L chés‘, Jipe ? g&]glggq%éngé&é%f&,\;q%ﬂ?bmnon

m xt'ures
pepiofl YMVIR (st wiltiae k4id)0es xhéhsarea%s BB Wi mﬁg}%&%@%@g ot al
extruder. Conpositions are listed in 00 e 2
gnposition. The extruder was set at about 380 to 4
MESiH he bl ends are run at about 200 rpm under vacuum

using mld mxing screws. The extrudate is cool ed,

PHBH isehd I&ﬂﬁietﬁ&cét&rr en8Lolt B ? Wibtrex| a,raess‘gl'rﬁijé{%( Zg@p 0C

a set te era
i njection nol ded at np ool

30 sec.
d nDId tenperature of 120 OC using a
Ei 22 PelyRcHmifranadedyy mactiomad disphendls A ganASTAG |eas%

el l.es are_conditioned

Wl48h'aat S@ﬁ {DH? 9’%} %ﬁf’fﬂ?ﬁ?yﬂﬁ@@Fa@@e,tsékkb}h@enem\kﬁecﬂac

Plagiie wEHTEk/DtDOO;rmeagagoges are neasured at room
tenperature on 3.2 nm thi ck bars as per ASTM D256.

te erature (HDT) is negsured at 0.46
P Egg%t 2 E%ISt %flngﬁ f@adgp hyreagsion et bisp ermi—f}ndranlﬁ\ﬁiEMe[OBP&DA)

| bars
W““‘”‘“'a%\ ek 8B S PR B g spiteddpees Fectric
er me
Plagi pJﬂIeBEMle;02Mwwb332m as per ASTM net hO('.;i/l D7?godv i cat
tenperature is measured at 50N as per ASTM ne

calorinmetry (DSC) is run
PSI%??SS& P %ﬁ,ﬁﬁ%ﬁ??ﬁ%@& %Fa‘iﬁ’é’inﬁ’é defl’ foer iphthalieanliydgide
(OIM) witbhbag anayed mm&ﬁ t 8 £4N8abAc, Abnal Hyf! ),
6) anaggcoolqed at either 20 or Cﬁl%)'u n.%' %%ébﬁbdg
5%{ (gryst all'ization tenperature (Tc). Dynamic
Nbchanlcal Anal ysis (DVMA) is run in flﬁxureogglﬁlgtg?;
PSHI&Y &8 3%1}%111}61‘% étH&lf{l_ElE %Ol%lﬁ'éﬁ%ade by \rlgatctlonagf a mixture of about
frequency o
80 mole % 4,4 }gxydlphthahc anhydride (ODPA) and about 20 mole % of bisphenol—
A dianhydride (BPADA) with about an equal molar amount of 4,4’ -diamino diphenyl

sulfone (DDS), Mw ~ 28,000.

PSEI-3 is a polysulfone etherimide made from reaction of bisphenol-A dianhydride
(BPADA) with about an equal molar amount of 4,4’-diamino diphenyl sulfone
(DDS), Mw ~ 34,000.

Note that letters designate comparative examples while numbers designate examples

of the invention.

Examples A, B, 1 & 2. Table 1 shows blends of a crystalline PEEK resin with a
polyetherimide (PEI) as well as two polysulfone etherimide (PSEI) resins. Example A

shows the properties of the PEEK resin with no added ingredients, note the low HDT

at 66 psi. Addition of a 50 wt% polyetherimide gives only a modest increase in the

HDT. On the other hand example 1, which blends 40wt% of a polysulfone etherimide
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tests are run fromabout 30 to about 300 OC as per
ASTM net hod D5418. Viscosity vs.

woreEssm4on a capillary rheoneter using a 1x18Ccmuseioe/035821
at 380 0C as per ASTM net hod D3835. Pellets of the
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subsantia lindréage il the 6BlpsSHDT Bsovek FEM 1800218V, - 38, 300.
PEI-2 is a polyetherimde nade by reaction of

Tohi D

henol - A di anhydri de (BPADA) wi th about an equal

r anmount of m phenyl ene di am ne, sold by Ceneral

El ectric Plastic as ULTEM 1010, Mw -33,200. PSElI-I is
9 ysul' T ong etherjim ge de byyTeactijon of
Ef?JQ%nyydiph haf'i ¢ anhgdridel( PA) “W tih about an
PEEf{UAdrex 08 anmaont (of 54, 4'|- disam po s phenyl sul fone
P% ), Mwv -3B,000. |PSEl-2|is a pplysul flone etherim de
opol yner mage By rleact’i on of® a i xPure of about 80
PSEDl € % 4, 4' - pxydi pht had i c |anhydr | deg( OOPA) and about
Psg nol e % of | bi sphenol - A{di anhydri de (|BPADA) with
bdut _an equal | ar _afount 4| 4' 3%i gqmi no di phenyl
sul fone (DDS), Mwv -| 28,000. PSEI+3 is g polysul fone
.etherimde npde fragm reaction of| bi sphenol - A
Vigst hydri de [ BRADA)| wilth absdi0 ap €§tal| nol ar anount
ur9f 664sic - di am nqsdi ghepy  sul f,gne| (BRS) .| Mv - 34, 000.
‘[T. Mod Kpsi 597 534 629 467
T. Str. Kpsi 12.9 14.4 13.0 13.4
Flex Mod. Kpsi 499 490 519 463
Flex. Str. Kpsi 19.6 21.6 21.9 20.7
RN Izod Impact ft-Ibs/in 19.6 40.3 39.1 40.3

Figure 1 shows the storage modulus of PEEK (example A), a 50:50 PEEK:PEI-1
blend (example B), a 60:40 PEEK: PSEI-1 blend (example 1) and a 50:50
PEEK:PSEI-2 blend (example 2). The unmodified PEEK blend, sample A, shows a
very large drop in modulus at the PEEK Tg at about 150 °C, dropping from about
2000 to about 190 MPa. Addition of PEI-1 increases the modulus beyond that of the

PEEK control A, however after about 180 °C sample B shows a rapid loss of stiffness

(modulus) essentially losing all load bearing capability by melting. At temperatures
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Note that letters designate conparative exanples while
nunbers desi gnate exanples of the invention. Exanples
wé20B/0331484 2. Table 1 shows bl ends of a crystal PCnaSREBEK35821
resin with a polyetherimde (PEI) as well as two
pol ysul fone etherimde (PSEl) resins. Exanple A shows
the pr ies of the PEEK resin with no added
abDUE PR IR0 € Sareic bifclepowad briag Batgify thiciio PERK afutal
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withdhe oY arbketone igwimupEhighersiEiness 4 higher {serpmppires 1)
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s 60550 B SRS BSOS S g g i

25¢rep in modul us at the PEEK Tg at about 150 0C
droppi ng from about 2000 to about 190 MPa. Addition of

TablEb-1 1ncreases the nodul us beyond that of the PEEK
control A, however after about 180 OC sanple B shows a
rapid loss of stiffness (nodulus) essentially |osing

Maahihs (Mpad bearing capability by nmelting. At
res\Wabove—about 180 C sample B has | ess | oad

tenperatgre

Tenipear ilng capability thgn the PEEK cohtrol (sanple A)

1soExamlees| of thg,g nvent(iop, 13 ndl%g9 Ow an increase in
noduljus at tenperaturds

200 C 189 8 598 699

R25C 173 sample softened 556 645

250 C 173 sample softened 556 645

R75C 136 sample softened 435 177

Examples C & 3. Table 3 shows blends of PEEK containing 1 wt % of a
crystallization agent, talc. Control example C using a PEI with no sulfone linkages,
shows a relatively low 66 psi HDT of 169 °C even when the crystallization agent talc

is added. The Vicat temperature of control example C is also relatively low at 177 °C.

On the other hand, use of the polysulfone etherimide (PSEI-1) in the poly aryl ether
ketone blend increases the 66 psi HDT and Vicat temperatures by almost 100 °C over

control sample C.

Table 3
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at 200 OC of about 598 and 699 Mpa i ndicating
i ncreased | oad bearing capability at high tenperature.

A conparison of the nodulus for exanples A,

Exghpigeveral t

enper at

bl f AnA

ureg is

at hori

et ha Al Vg
LILAA'A L BLLA2 PUI _y

PEEE| yaryl ket

pHL§MTPEr at ur es
o? t he bl end

PSERbl e 2 Exan
ragontaining 1
ontrol exa

UrT 1T UTTCO

bne4sho

iﬂpre
at ten
pl e$ C
\Ntlooo
nle C u

w mMlch

ocrTrroeT 1

asi pg t
per at ur
& IO Ta
f g Cry
ang a

| i nkages, sh

DWS a I

el ati ve

TeEiuny

enper
HOEé6si vel y |
t he pal ysul f

8PSiket one

B CIySt
nt 0
bW @b 1
bne et h

bl 8Rd

art T zat
f oAt 1
7720LC.

erim de

i ndfleas

t enper at ur es

TFahl ao-2Tha-\,
raoTrC—oTTc—v

by al nf

el t

pDst  10(

I

ly | ow 66 psi

B, 1 and 2
al so shown in table 2. Note
m de blends with the

hi gher stiffness at higher
he | oad bearing capability

e above, for exanple 250 0C

\bl e 3 shows bl ends of PEEK

stallization agent, talc.

PEI with no sul fone

HDT of 169 0C
ion agent talc is added. The

ol exanple Cis also

On the other hand, use of
(PSEI-1) in the poly aryl
es the 66 psi HDT and Vi cat
OC over control sanple C
hear rate and nelt vol une

T.Pate MiwvR) f

SdUUJST

br 98k an

T 9Badngapi | | af

rom 100 _to
T T oTTT A A4 < ==

plégé

hown in table 4 was neasured
it 380 OC with shear rates

The PSEI - PEEK bl end has a

melt viscosity of fron12438 to 223 Pa-s. Wiile this is

hi gher than the contro

THREViddos P ONSh &R st TR nelt

(REESSAR
| oad bearing PSEIl - PEEK blgﬁgs, I ndi cating u

sanple C, the PSEl viscosity
Ak B b i

talpte Ut wésonedsnrpdpnoceepilasy dwomets af 380C witll shidat mtes from 100 to

10 H84cORnEBYeL PLER!

bllgnr}l hrgs) la%

Tabl e

iscosity oéfrghlsﬁ%%ltg b5) g—g.

ey

While this is higher than the control sample C, the PSEI viscosity still shows good

melt processability of the high heat load bearing PSEI-PEEK blends, indicating utility

for melt forming processes such as fiber and film extrusion and injection molding.
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The bl end of exanples 2 and 3 were nelted in a
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0 9. Table 6 shows the rate of
ari ous PEEK bl ends as neasured by
calorinetry (DSC) with cooling
mn. Note that the control
no detectable crystallization
8028/ min. whereas the pol ysul f one
ds, 4 {o 9, all show a crystallization
ove—250 0C. At the slower cooling rate,
rolt.ssample D still does not

crystal I i ze. ntrol sanple E with hi gher PEEK cont ent
ViEHiBRs®sSome crystallization at 270 0C, but the PSEl

bl ends 4-9 all show a higher crystallization

tenperature (> 280 0C). Note that the bl ends of PEEK
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i ] - GRER B 3 LR R b AIA PSS e
3 80eteasar fulttidiedst tinhaun d doastRinkepahiergEnbouttlo rﬁ@aﬂdﬂj Mide®sity

(control_ sanple F). Table 6
was measured in Pascal-seconds (Pa—s) using a method based on ASTM D4440. The

blends were allowed to melt and equilibrate for 5 minutes and then viscosity was
recorded. The viscosity recorded after 1 minute, (a total of 6 minutes after the blends
was melted and equilibrated, was used a baseline. During time at temperature the
blend showed a drop in viscosity as shown in table 5, however even after 10 minutes
at 380 °C the blend still retained over 70% of the initial (1 minute) melt viscosity
showing acceptable stability for melt processing even at this high temperature. The %
retention of the initial one minute viscosity is shown for each example along with the

actual viscosity values in Pascal-seconds.
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nd = not detectedWHAT IS CLAIMED I'S: 1. A phase
separ ated polyner blend conprising a mxture of: a) a
woi2oEt035408i N conponent sel ected from one or nopPeTARS20h835821
group conprising: polyaryl ether ketones, polyaryl
ket ones, pol yether ketones and pol yether ether ketones
wWith b) a second resin conponent conprising at | east
T@deS5pol ysul fone et herinmide having greater than or
equal to 50 nol e% of the polynmer |inkages containing
at—teast—one—aryt—sutfonre—group—2—Fhe—eoenposi ti on of
cl ai m 1| wher &*AMplAE sul f onéExamplesi mi de ¢ont ai ns
Mo U Vi@ ARtloRindlvaied 9% bh-0 a0 sHET,.T fat at
Heast—5P0—+ote%of Fepeat—umi-ts—of—the pol ysul f one
et Heri m d&58ont ai n108 | eps®B0Ghe |aryl 16@ her |inkage, at
| east ohe yl| sul e l|ln and a east [two aryl
[ m'a}ae I n?égges. 3.5;1 he corr%g%leti on O%G'é aim1 wherein
at 9 easp F80nyl e%8&f4 t he| p@Pe&sull f ones&6heri i de
| i kages deri from i pht hali ¢ anhydri de or a
chgm' cal %{?Ei val e\net%gt her eog.éygi. The %%ﬁ‘posi tion of
cl @ m 1] viréPeiln | 8% t hapn 288mvl e% ob7.9ol ysul f one
etherirmde Tinkages are derived fromra dian ne or
di anhydri de contai ning an isoal kylidene group. 5. The
conposition of claim1l having a heat distortion
Exagyplesc s Bife&(@HOB) Toble grshawe thet hgrof erysedlimltion forvAioGCPEEK

er,..ASTM net had 48 at i .(0.46 a
ARG BT PRAEN, DR4Be 2t OR5a Bt Bh o
20vinersei °a/tie Noed thgithé eaer? s ABple DARAIIBsHWESS Bdte b
30-70 wm % of the whol e conposition. 7. A conposition

crystallizaion, whegiconle @t 80 G amn.5vheress thapaysiliont ntherivédeshiends,

4 t0 9, all show a crystallization temperatures above 250 °C. At the slower cooling

rate, 20 °C/min., control sample D still does not crystallize. Control sample E with
higher PEEK content shows some crystallization at 270 °C, but the PSEI blends 4-9
all show a higher crystallization temperature (> 280 °C). Note that the blends of
PEEK with the ODPA containing polysulfone etherimides, examples 8 & 9, show a

crystallization temperature the same or higher than the PEEK polymer with no

additive (control sample F).

Table 6

Examples D E F 4 5 6 7 8 9
PEEK 40 50 100 30 40 60 70 50 60
PEL-2 60 50

PSEI-3 70 60 40 30

PSEI-2 50

IPSEI-1 40
Tc 80 °C/min nd nd 274 255 259 260 270 275 278
(Tc 20 °C/min nd 270 296 280 283 285 289 296 297

nd = not detected
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8. The conposition of claim1 having a nodul us of
greater than about 200 Mpa at 200 0C, as neasured by
waSTivBsEwi8, on a 3.2 mm sanple. 9. The conposPCT@IS206/035821
claim1 having a nelt viscosity, as neasured by ASTM
met hod D3835 at 380 OC from 200 -10, 000
Pascal - seconds. 10. The conposition of claim9 wherein
WHET IRCLAYMEIDES:t y does not change by nore than 35% of
its initial value after 10 mnutes at 380 OC. 11. The
conposition of claim 1l wherein fhe polysul fone . )
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8 eeOBR Bt b orGhoreloRHIB kol &S fbrikidd: et
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sooH g eniBie AP RRER) STy BT P ALl ET AR Poly oL R et d Baving
grédi@nhht b10fyubBISIFeN BblevEof(tl8 polyhlePIhIALs EshtARMgQEleadibne aryl
The conposition of claim1 having at | east two gl ass
sutfoamgionpon t enperatures, as measured by ASTM net hod
D5418, wherein the first glass transition tenperature
is f - d i i .
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4. The composition of claim 1 wherein less than 30 mole% of polysulfone
etherimide linkages are derived from a diamine or dianhydride containing an

isoalkylidene group.

5. The composition of claim 1 having a heat distortion temperature (HDT) of
greater than or equal to 170 °C, measured as per ASTM method D648 at 66 psi (0.46

Mpa) on a 3.2 mm sample.

6. The composition of claim 1 wherein the polysulfone etherimide is present

from 30-70 wt% of the whole composition.
7. A composition of claim 1 with less than 5 wt% fibrous reinforcement.

8. The composition of claim 1 having a modulus of greater than about 200 Mpa

at 200 °C, as measured by ASTM D5418, on a 3.2 mm sample.

9. The composition of claim 1 having a melt viscosity, as measured by ASTM
method D3835 at 380 °C from 200 -10,000 Pascal-seconds.
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18. An article made fromthe conposition of claim1.

19. The article of claim18, which is selected from
woOher7gesop consi sting of: sheets, filns, nultilPayais2006/035821

sheets, multilayer filnms, nolded parts, extruded

profiles, fibers, coated parts and foans.

10.  The composition of claim 9 wherein the melt viscosity does not change by

more than 35% of its initial value after 10 minutes at 380 °C.

11.  The composition of claim 1 wherein the polysulfone etherimide is essentially

free of benzylic protons.

12.  The composition of claim 1 wherein the polyaryl ether ketones, polyaryl
ketones, polyether ketones, and polyether ether ketones have a crystalline melting
point from 300 to 380 °C.

13.  The composition of claim 1 wherein the polysulfone etherimide has a glass

transition temperature (Tg), from 240 to 350 °C.

14,  The composition of claim 1 having at least two glass transition temperatures,
as measured by ASTM method D5418, wherein the first glass transition temperature

is from 120-200 °C and the second glass transition temperature is from 240 — 350 °C.

15.  The composition of claim 14 wherein the second glass transition temperature

is from about 280 to about 350 °C.

16.  The composition of claim 1 wherein the crystallization temperature, as
measured from a molten polymer mixture cooled at a rate of 80 °C/min., is greater

than or equal to about 250 °C.

17. A composition according to claim 1 wherein one or more properties of the
polymer blend is higher than the corresponding property of resin component one and

resin component two.
18.  An article made from the composition of claim 1.

19.  The article of claim 18, which is selected from the group consisting of: sheets,
films, multilayer sheets, multilayer films, molded parts, extruded profiles, fibers,

coated parts and foams.
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