WO 2006/037773 PCT/EP2005/054475 | Aromatic high glass transition
temperature sulfone polymer composition REFERENCE TO RELATED
APPLICATIONS This application claims priority to U.S. provisional

wo appligadign 60/615,025, filed October 4, 2004 and to EP application
05101408.2, filed on February 24, 2005, whose dlsclosur(epf’%%(m:" 054975
incorporated herein by reference. On one hand, the nature of sulfone
polymers is such that a certain amouht of extractable sulfate is '
irremediably present aside the polymers. On the other hand, there is a
need for 8 tl%h hS Iass transmontemperature polymers such as

“used in appllcatlons where extractable ionics must be m|n|m|zed I|ke in
sensitive electronics applications such as the semiconductor industry. It
has been already attempted to develop additive packages for the purpose

ted sulfate. Unfortunately, these additives
m also submitted to
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1N apphications where exfractable 1onics must ¢ minimized, lke in sensitive
electronics applications such as the semiconductor indusiry. 1t has been already
attempted 1o develop additive packages for the purpose of lowermg the level of
extracted sulfate,
. Unfortunately, these additives which reduce the level of extractable sulfate
are also submitted to extraction. As a resuk, these additives lead to further
. extractable issues, These and other drawbacks are remarkably overcome by the

- aromatic high glass t:rans:ttmn temperamre poky_mer composition of the invention,

Thus, it is an ebyect of the embodiments disciosed herein to provide an aromatic high- :
high glass transition ‘temperature sulfone polymer composition comprising :
— at least one aromatic sulfone polymer (P);
— at least one oxide of a metal;

— at Jeast one catboxylate of 2 metal, said carboxylate comprising at least

10 carbon atoms.
Accorainfr 10 a first aspect, there is provided an aromatic high glass trapsm On temperature

sulione DDWIH& composition comprising:

- atiszstone aromatic sulfone polymer (P), wherein af jzast 5

‘ % weight of the recuming units
of the aromatic sulfone polymer (P) comprise at jeagt :

one group of formuls 1 :

(formuiz 1);

~ atl i fan i
east one oxide of an alkaline-sarth metal or of & group 12 transition mata::



sulfone polymer composition comprising: - at least one aromatic suffone
polymer (P), wherein at least 5 % weight of the recurring units of the
aromatic sulfone polymer (P) comprise at least one group of formula 1 O _
\5D\/ (formula 1); - at least one oxide of an alkaline-earth metal or of a
group 12 transition metal. -Is- - at least one carboxylate of a metal, said
carboxylate comprising at least 10.¢grbon atoms wherein said polymer
composition comprises less than 10% by weight, based on the total weight
of the composition, of an aromatic polycarbonate (PC). According to a
nd asp ct there is provided a process for manufacturing the high
- atETgSSo Fangitg %the?e{ﬂ?r@ siﬁf?o%é“ﬁé%@?%ﬁ?ﬁ%ﬁé#%%t a%ﬁﬁécdm atoms
above which comprises mixing : the aromatic sulfone polymer (P;; title )
Wherg( §810 PR Bk AMBRESHPNARTT B bIEGWeRip | DothA VBT hrsed:ottie total weight
_of theasbwatite: offeematamalic poidiathtoasiiirdaspect there is provided an
article comprising the aromatic hi &, glass transition temperature sulfone
?“ﬁ%%?%&%%&ﬁ%% BsReqefiREa HHBUIdsHrpriERTgh, Meowonibinationtof high siass
m”ﬁ% BRIBEERE THEPRR AR rateorERRATRA ge Sefbiydronides an exceptional
whichaffioieineymixmequestering the sulfate ion. It is preferred that these
additives provide this benefit, and, in addition, they retain the transparent

anqf tg%%r atic sulfone polymer. For the purpose of the
& mventlon e_term "polymer" is intended to denote any material

the 510 §tlﬁba(§§§é‘ﬁ R CUPFA GRS FAEsmeningtabmolecular

- the carboxylate of & metel.

According 1o & third espect. there is provided an ariicle comprising the aromatc high
gless wansition temperamre-sulfone polymer composition as defined above, )
Surprisingly, the combination of the oxide and the carboxylate
advantageously provides an exceptional efficiency in sequestering the sulfate
ion. It is prefesred that these additives provide this benefit, and, in addition, they
retain the transparent appearance of the aromatic sulfone polymer.
For the purpose of the invention, the term “polymer” is intended to denote
any material consisting essentially of recurring units, and having a molecular |
weight above 2000.
_ For the purpose of the iﬁvention, the terms “aromatic sulfone polymer (P)”
are intended o denote any polymer, at least § % wt of the recurring units thereof
comprise at least one group of formula 1



weight above 2000. For the purpose of the invention, the terms "aromatic
sulfone polymer (P)" are intended to denote any polymer, at least 5 % wt
of the recurring units thereof comprise at least one group of formula 1

WY Q26037773 PCT/EP2005/054975 -2 (r) (Formula 1) $he@saindiiGers
sulfone polymer (P) has a glass transition temperature of advantageously
at least 150C, preferably at least 160C, more preferably at least 175C.
The aromatic sulfone polymer (P) com'p?i‘ses at least 5 % wt, preferably at
least 20 % wt, more preferably at least 30 % wt, still more preferably at
least 50 % wt, even more preferably at leggt 75 % wt of recurring units
comprising at least one group of la [{herg above. Most preferably,
the aromatic sulfone polymer (R aingjno chr g unit other than
recurring units comprising at leastone group of ula 1 here above.
The Applicant has found that a percentage of at Ieast 5 wt % of recurring
units comprising at least one group of ¥§FAB Y here above in the

aromatic ﬂ,gf%%méyﬁ%{fﬁd%%gﬁﬁmﬁé %Et&%m W)t/e?né WSture of

composition the high temperature aV|or r sensiti
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scope/®ilts invention, that the presence of aromatic polycarbonate
polymer caire hesagiiyrentakisdhmsmeskamsasand IQRics ®XiasHTerably at
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inventiQn comprises adva eou IyI jni ﬁ1an 10% el%; base
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the aﬁw"@ PRFIRE OF ?E.Bh et of Tecurnig unfls comprising at

least one group of formula 1 here above. Most prefm’aftﬂy3 the aromatic sulfone

polymer (P} contains no recurring unit other than recurring units comprising at
ieast one group of formula 1 here above.

The Applicant has found that a percentage of at least 5 wt % of recurring
units comprising at least one group of formula 1 here above in the aromatic
sulfone polymer (P) 1s enough to impart to the inventive composition the high
temperature behavior sought for sensitive electronics applications.

The Applicant thinks, without this limiting the scope of its invention, that
the presence of aromatic polycarbonate polymer can be detrimental to the
mechanical and jonics extraction properties of the inventive compositions.

Thus, the composition of the invention comprises advantageously less than -
10 % by weight, based on the total weight of the composition, of aromatic
polycatbonate (PC).

For the purpose of the invention, the terms “aromatic polycarbonate (PC)”
are intended to denote any polymer, more than 50 % wt of the recurring units
thereof comply with formuia 2 here below :

O
- I
A7
{formula 2)
wherein Ar’”’ is a bivalent group comprising at least one aromatic ring,
preferably comprising at least two aromatic rings.

Examples of aromatic polycarbonates (PC) are polymers comprising
recurting units of formula 3 and/or 4 here below :



polycarbonate (PC). For the purpose of the invention, the terms "aromatic
polycarbonate (PC)" are intended to denote any polymer, more than 50 %
wt of the recurring units thereof comply with formula 2 here below : O r™
wiPaeimiermula 2) wherein Ar'' is a bivalent group comprisipg gt i5asta0n6 <
aromatic ring, preferably comprising at least two aromatic rings.
Examples of aromatic polycarbonates (PC) are polymers comprising
recurring units of formula 3 and/or 4 hére below : WO 2006/037773
PCT/EP2005/054975 -3 Ra-Rb RaE Ra Rb Ra G Rb Pb (formula 3)
(formulg4) wheggin : - each of Ra and Rb, equal or different at each

occurrence, arg¢ independentia._hydrqgerEatom~a halégen or a C1-C6
hydrocarbo oup;_- E is a divale [ osen gmong the
following & & CF3/CH3 ' #3.0 C Ik CLY CIIH
CH3 H CH2CH2CH (CH3)297,J o
Rb Ra O Rb Rb
(formula 3) (formula 4)
wherein :

— each of Ra and Rb, equal or different at each occurrence, are independently a
hydrogen atom, a halogen or a Ci-Cs hydrocarbon group;
— E is a divalent bridging group chosen among the following structares :

CF, ’CHS 9

|
| T i 2
CF,  eH, O ¢ o s

% H

o _cl
\”/ Ho CH, H_ CH,CH,CH, H_ CH(CH,),
e G0 5

Aromatic polycarbonates (PC) are notably commercially available under
the trade names LEXAN® (from GE), MAKROLON® (from Bayer), CALTBER®
(from Dow), PANLITE® (from Teijin), and TUPILON® (from Mitsubishi).

Aromatic polycarbonates (PC) can be prepared commereially by two

different processes : Schotten—Baumann reaction of phosgene and an aromatic
diol in an amine-catalyzed interfacial condensation reaction, or via base-
catalyzed transesterification of a bisphenol with a monomeric carbonate such as
diphenyl carbonate.



\CH3\CNr,,-,,,;,~CH3 H3C CH3 H3 and Aromatic polycarbonates (PC)
are notably commercially available under the trade names LEXAN(r)
(from GE), MAKROLON(r) (from Bayer), CALIBER(r) (from Dow),

WPl ELL) (from Teijin), and IUPILON(r) (from MitSUbiShi)"Pg’Llrﬁ/'E?z%S/es 1975

polycarbonates (PC) can be prepared commercially by two erent
processes : Schotten-Baumann reaction of phosgene and an aromatic
diol in an amine-catalyzed interfacial cofidensation reaction, or via base-
catalyzed transesterification of a bisphenol with a monomeric carbonate

such as di | O 6/037773 PCT/E 05/054 o -4
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polycarbonate (PC). The composition of the invention comprises
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possesses the outstanding mechanical propefﬁes and thermal resistance
appreciated in sensitive electronics applications, such as the semiconductor
industry.

In 2 first preferred embodiment of the invention, at least 5 % wt of the
Tecurring units of aromatic suifone polymer (P) are recurring units (R1), in their
imide Qform (R1-A) and/or amic acid forms [{R1-B) and (R1-C)] :

wherein :



appreciated in sensitive electronics applications, such as the
semiconductor industry. In a first preferred embodiment of the invention,
at least 5 % wt of the recurring units of aromatic sulfone polymer (P) are
its (RI), in their imide form (RI-A) and/or amic 1%

ﬁ%@ GumoocumMO(mm00H11H§ BEgses
(RI-C) wherein : WO 2006/037773 PCT/EP2005/054975 -5 - the -*
denotes isomerism so that in any recurrfrrg unit the groups to which the
arrows point may exist as shown or in an interchanged position; - Ar" is
chosen mong_th foIIowm structyres : Wlth the Ilnkln roups be| in
ortho, mgeta o{r‘%ﬁlgtre% posiI |or%nanﬁ#be n a ﬁ“%lr“ R % $ W&Ch the
radical ESHTRIES HORSTE & é%%@rﬂféfb%ﬁemﬁﬂﬁ*ﬂ%%ﬂ?@iﬁ?%l iphatic
divalentgioughofen prtog dar folivatomsysttateas methylene, ethylene,
isopropylene and the like, and mixtures thereof.

R with the linking groups being in ortho, meta or para position

and R’ being a hydrogen atom or an alky! radical comprising from 1 to 6 carbon

with R being an aliphatic divalent group of

atoms ,

0O

up to 6 carbon atoms, such as methylene, ethylene, isopropylene and the like,

(=)

O

and mixtures thereof,

Aromatic sulfone polymer (P} according to the first preferred embodiment
of the invention comprises at least 5 % wt, preferably at least 20 % wt, more
preferably at least 30 % wt, still more preferably at least 50 % wt, even more
preferably at least 75 % wt of recurring units (R1). Most preferably, it contains
no recurring unit other than recurring units (R1).

In a second preferred embodiment of the invention, at least 5 % wt of the
recurring units of aromatic sulfone polymer (P) are recurring units (R2) and/or

recurring units (R3):

O
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Aromatic sulfone polymer (P) according to the first preferred embodiment
of the invention comprises at least 5 % wt, preferably at least 20 % wit,
more preferably at least 30 % wt, still more preferably at least 50 % wit,
preferably at least 75 % wt of recurring units (RI
“g%/gf% m}gﬁ%lt contains no recurring unit other than recurrlng;lﬁcr'%I (%3?)5’?;’49%
second preferred embodiment of the invention, at least 5 % wt of the
recurring units of aromatic sulfone polyrfier (P) are recurring units (R2)
and/or recurring units (R3): O-Ar-O 0 0 ) WO 2006/037773
PCT/EP2005/054975 -6- -0-Ar'{7 } wherein -Q is a group chosen among
the following structures with R be FS% -1- NZ0r CF3CH3 O
-C~ ItCF2 L HZ n with @=Aitdge @. =% @ ic divalent
group, linear or branched, of up to 6-earbon gtom, ard mixtures thereof,
- Ar is a group chosen among the following structures :

R3)

wherein :
— €} is a group chosen among the following structures :

-
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with R being :
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with n = integer from 1 to 6, or an aliphatic divalent group, linear

or branched, of up to 6 carbon atoms;

and mixtures thereof;
— Ar is a group chosen among the following structures :



WO 2006/037773 PCT/EP2005/054975 -7-9 " li 0 with R being: CF3
CH3 HZ +CF2 +g_ CF3 Cf*{3 C~ in H P with n = integer from Ito 6, or an
aliphatic divalent group, linear or branched, of up to 6 carbon atoms; and

[ reof; - Ar'is a group chosen among the following structures ;.
7773 PCT/IEP 5/054975 -8-, H3 CHJ wi emng:.
“&/é@o’%g%%% 3 PCT/EP2008/054975 8. O CH3 CHI Wik RERUIS7S

CF3 HZ k +CFZ~ C-] CF3 C~ n H, with n - integer from I to 6, or an
aliphatic divalent group, linear or branched, of up to 6 carbon
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with R being :

n = integer from 1 fo 6, or an aliphatic divalent group, linear or branched, of up

to € carbon atoms;

and mixtures thereof;
~ Arx’ is a group chosen among the following structures :



atoms; and mixtures thereof. Recurring units (122) are preferably chosen
from: (@) -015, (i) _C"3-_QQ-O\/0O\/11\/ CH\/30 (R) WO
2006/037773 PCT/EP2005/054975 -9 -4\/\O\O\\O\r (iv) and

“@igyﬁf?ﬁ%reof. Recurring units (183) are preferably choser}; é[f(g}fr% ﬁ{;@mgu%s

/ \ cH3 CHS3 (iv) and mixtures thereof. Aromatic suffone

polymer (P) according to the second preferred
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with n = integer
from 1 to 6, or an aliphatic divalent group, linear or branched, of up to 6 carbon

atoms;

and mixtures thereof.
Recurring units (R2) are preferably chosen from :
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embodiment of the invention comprises at least 5 % wt, preferably at least
20 % wt, more preferably at least 30 % wt, still more preferably at least 50
% wt, even more preferably at least 75 % wt of recurring units (R2) and/or
W@ﬁ%ﬁM%g preferably, it contains no recurring unit other thaﬂ:‘ Hﬂi”&%w 1975
units (R2) and/or (R3). Good results were obtained with aromatic su
polymer (P) the recurring units of which are recurring units (ii)
(polybiphenyldisulfone, herein after), with aromatic sulfonc polymer (P)
the recurring units of which are recurring units 0) (polyphenylsulfone,
hereinafter), with aggmatic sulfone polyme (P) the recurring unjis of
which aéer curkngiuni 37!773 PCTNEPZ005/054975—=20
(polyether‘e@.ﬁ ; ,om @ yrﬁmere
recurring units of Wﬁlch are recurrlng unlts @jj) and, optiorially ifaddition,
recurring units (jj) (polyethersulfone, hgiggjlnafter) and with aromatic
sulfone polymer (P) the recurring units of which are recurring units (jv)
(polysultabeyrdyateirafter). Polyphenylsulfone is notably available as
RADEL(r)ngc é%z&ﬂgﬁﬁ%‘éﬁ’é’ M%@g}yms L.L.C.. Polysulfone
is notably available a %SF from Solva Ad\@nced Polymers
L.L.C.. Polyet S NOta

i avali L(r) from
IC S\ &’ polymer
(P) is chosen amongthie group consisting of polybipHenyldistifone,

Solvay Advance
polysulfone, polyphenylsulfone, polyet&gsulfone, copolymers and
mixtures thereof: Preferably, the oxide ©f a metal is an oxide of an

alkaline-earth metal or of oup 12 tr etaI
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O
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and mixtures thersof,

Aromatic sulfone polymer (P) according to the second preferred
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embodiment of the invention comprises at least 5 % wt, preferably at ieast 20 %
wt, more preferably at least 30 % wt, still more preferably at least 50 % wt, even
more preferably at least 75 % wt of recurring units (R2) and/or (R3). Most
'preferably, it contains no recurring unit other than recurring units (R2) and/or
(R3}.

Good results were obtained with aromatic sulfone polymer (P) the
recurring units of which are recurring units (ii) {polybiphenyidisulfone, herein
after), with aromatic sulfone polymer (P) the recurring units of which are
recwrring units (j) (polyphenylsulfone, hereinafter), with aromatic sulfone
polymer (P) the recurring units of which are recurring units (jj}



For the purpose of the invention, as group 12 transition metal, we intend
designate the group of metals consisting of Zn, Cd, Hg, Uub. More
preferably, the oxide is chosen among the group consisting of CaO, MgO,

“@QO%%%xtures thereof Still more preferably, the oxide is gﬁ:@'mmﬁ/a' o7
retferably the carboxylate of a metal is a carboxylate of an a aﬁ:ne-e‘ar A7

metal or of a group 12 transition metal. More preferably, the carboxylate is
chosen among the group consisting of 1€arboxylates of Ca, Mg, Zn and
mixtures thereof. Still more preferably, the carboxylate is a Zn

carboxylate. Preferaply, the carhoxylate is chosen among capra Clo),
R RS AR B e PR 5 e
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Exc Ileer%lg%%rlts have been obtained with Zn stearate. The aromatic high
glasseﬁansn Ion temperature polymer com?osition advantageously

comprised AYRISEY SBBPYLs e Hrteralny s rreB 4RO RETRT frspeSolvay
prefekdipipcat [Balyin@611%. Wt . ddiysubivicteishasatdyorv diiebiotad WBGh®dfShe
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com %ﬁéﬂ@h@‘ﬁaﬁﬁ?@ﬁg?@’%ﬁ%&“ ﬁ%gnicg&ggﬁst 0:{ Yo, preferably at
most 0.6 % wt, more preferably at most 0.5 % wt, even more preferably at
most 0.3 %W%W%@bﬁ%%@ﬁ#?%@ﬁﬁ?%ﬁbﬂ%mﬂ FrdRerably
at Mot o tishexidtésiifsed rivtuiotabaisidienpktitone,
COMpesEiBAsulfone, copolymers and mixtures thereof. o '

Preferably, the oxide of a metal is an oxide of an alkaline-earth meta] or of
a group 12 transition metal,

For the purpose of the invention, as group 12 transition metal, we intend
designate the group of metals consisting of Zn, Cd, Hg, Uub.

More preferably, the oxide is chosen among the group consisting of Ca0,
MgO, Zn0 and mixtures thereof. Still more preferably, the oxide is Zn{.

Preferably the carboxylate of a metal is 2 carboxylate of an alkaline-carth
metal or of a group 12 transition metal,

More preferably, the carboxylate is chosen among the group consisting of
carboxylates of Ca, Mg, Zn and mixtures thereof. Still more preferably, the
carboxylate is a Zn carboxylate,

Preferably, the carboxylate is chosen among caprates (Cyp), laurates (C12),
myristates (Cia), palmitates (Cy4), stearates (C,g), arachidates {Cag),
behenates (Cyy), palmitoleates {Cs¢), oleates (Cyg), gadoleates (Cap),
ricinoleates (Cis), linoleates (Cy3), linolenates (Cyg), and mixtures thereof More
preferably, the carboxylate is a stearate.

Excellent results have been obtained with Zn stearate.

The aromatic high glass transition temperature polymer composition
advantageously comprises at least 0.001 % wt, preferably at least 0.005 % wt,
more preferably at least 0.01 % wt of the oxide, based on the total weight of the
composition.

The aromatic high glass transition temperature polymer composition
advantageously comprises at most 0.7 % wt, preferably at most 0.6 % wt, more
preferably at most 0.5 % wt, even more preferably at most 0.3 % wt, most



Excellent results were obtained when the composition comprised from
0.02 to 0.10 % wt, based on the total weight of the composition, of the
oxide. The aromatic high glass transition temperature polymer

%1’71% advantageously comprises at least 0.005 % ﬂ{%
v;f&?%]? ég 01 % wt, more preferably at least 0.05 % wt of theV\(l:&J oxy s

based on the total weight of the composition. The aromatic high glass
transition temperature polymer composition advantageously comprises at
most 1. 00 % wit, preferably at most 0.75 % wt, more preferably at most

0.50 % m { cartb(%x /ate p ed on the t%,tal otal of I ﬁggﬁf

com fflon xce ent TésuIts were o XJbE’:\lneaw enthe com

comﬁﬁ@é‘&sﬁm 0.05 to 0.35 % wt, based on the total weight of the
compositidrcaiethieesalisoxyiatbiailiod wisiglthe abonpatines ndineraxiléand.02
the GarbeByaIR: Igaﬁaa s@@ﬁ@@émoge%gﬁmﬁsmwﬁ@@%m@gm% Eét
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Excellant tesstzivugre obtained with weight ratios between the oxide and

the carbOﬂéaLe F‘nm:% 1913? &/atiégv v, °n|otr|10§?a}i|%’1 the X?’oe Igcasn% fg?nsmon

1
temperature SU e O%/ er composn nca

compiEnRResssiy sﬂeﬁfﬁﬁsg@eﬂ% lh%%ﬁamn%%ra@mewé Ggéresr.
exte ndeeredtrdoicignasidhid, Bryanictinchiioripbtganispigmibatetikeeight
TiO?om,étu@?np(L@gignantioxidants flame retardants, smoke -suppressing

E%intgnggﬁc%ﬁ%'tme%ﬁ@%ré %{Q\ﬂ%&“% gwacnot SOH3 c%?rg Isr,le:sde %rom 0.05
to .35 % wt, based on the total weight of the composition, of the carboxylate.

The weight ratio between the oxide and the carboxylate in the composition
of the invention is advantageously at most | wt/wt, preferably at most
0.75 wt/wt, more preferably at most 0.5 wt/wt.

The weight ratio between the oxide and the carboxylate in the composition
of the invention is advantageously at least 0.05 wi/wt, preferably at Jeast
0.075 vﬁ/wt, more preferably at least §.10 wi/wt,

Excelient results were obtained with weight ratios between the oxide and
the carboxylate from 0.1 to 0.5 wt/wt.

Optionally, the high glass transition temperature sulfone polymer
composition of the invention can further comprise fillers, lubricating agents, heat
stabilizer, anti-static agents, extenders, reinforcing agents, organic and/or
inorganic pigments like Ti0;, carbon black, antioxidants, flame retardants,
smoke-suppressing agents.

The compesition of the invention advantageously comprises at least one
filler chosen from reinforcing fillers, structural fibers and mixtures thereof,
Structural fibers may include glass fiber, carbon or graphite fibers, and fibers
formed of silicon carbide, alumina, titania, boron and the like, and may include
mixtures comprising two or more such fibers. Reinforcing fillers which can also
be used in the composition of the invention include notably pigments, flake,
spherical and fibrous particulate filler reinforcements and nucleating agents such
as talc, mica, titanium dioxide, potassium titanate, silica, kaolin, chalk, alumina,



filler chosen from reinforcing fillers, structural fibers and mixtures thereof.

Structural fibers may include glass fiber, carbon or graphite fibers, and

fibers formed of silicon carbide, alumina, titania, boron and the like, and

mixtures comprising two or more such fibers ;ﬁr%qgo 4975

Iers wh can also be used in the composition of the inven ion inc

notably pigments, flake, spherical and fibrous particulate filler

reinforcements and nucleating agents-sidch as talc, mica, titanium

dioxide, potassium titanate, silica, kaolin, chalk, alumina, WO

2006/03777 1PCT/Eth%OE)I% sflf?r%m Ogcmlngﬁal fillers anl%rt&r&ei,1 Iégsgag .
rernforcrn illers’and struc ers can e Laed aoneorin any

comBRFEFHATS QR SUAEY £85RERBIFRe present invention concerns a process
for manufamdrmgsﬂwtmgmgmseMSanmmmrMWersu&srferpoIymer

commu@ﬁgﬁem@%%mswmm ESURGHE Golyrie YRRl

sulfo&eag&ygr&e%&%z& “;Qjctpééde ofS 2 met a - the carboxylate of a metal.
Advanta eous focess o1The nventi n comprises mixing by dry

blending %?Fﬂfﬁ?trﬁé ?}mﬁ)}aolymer (P), the oxide and the
carboxyhatexidereferaiotgl: polymer (P), the oxide and the carboxylate are

mixed yemelosapipenpeiagi Advantageously, polymer (P), the oxide and
the carbo t s or.batch device
Such devgzyeigégrgeé\%\?e ?i ﬁgg}gg&g%g%gﬁi% in tﬁ% L Exami uilg Bgr&y

it O 60 FOBEREHR OB 116 Sus Aed Setymapryiate
compositiBrefsfably invbmii{Rdhectzidly acrdw extronjdas: Fhusxed by melt
compounding,

Advantageously, polymer (P}, the oxide and the carboxylate are melt
compounded n continuous or batch devices. Such devices are well-known to
those skilled in the art. _

Examples of suitable continuous devices to melt compound the sulfone
polymer composition of the invention are notably screw extruders. Thus,
polymer (P}, the oxide and the carboxylate and optionally other ingredients, are
advantageously fed in powder or granular form in an extruder and the
composition is extruded into strands and the strands are chopped into pellets.

Optionally, fillers, lubricating agents, beat stabilizer, anti-static agents,
extenders, reinforcing agents, organic and/or inorganic pigments like Ti0,,
carbon black, flame-retardants, smoke-suppressing agents may be added to the
composition during the compounding step.

Preferably, polymer (P), the oxide and the carboxylate are melt
compounded in a twin-screw extruder.

The composition can be further processed following standard methods for
injection molding, extrusion, thermoforming, machining, and blow molding.
Solution-based processing for coatings and membranes is also possible. Finished
articles comprising the composition as above described can undergo standard
post-fabrication operations such as ultrasonic welding, adhesive bonding, and
iaser marking as well as heat staking, threading, and machining,

Another object of the invention is an article comprising the polymer
composition as above described.



polymer (P), the oxide and the carboxylate and optionally other
ingredients, are advantageously fed in powder or granular form in an
extruder and the composition is extruded into strands and the strands are

“&;19‘%%97%50 pellets. Optionally, fillers, lubricating agents, hgﬁ&%@%&i@g&w
anti-static agents, extenders, reinforcing agents, organic and/or inorganic
pigments like TiO2, carbon black, flame-retardants, smoke-suppressing
agents may be added to the compositibf-during the compounding step.
Preferably, polymer (P), the oxide and the carboxylate are melt

compounded in a twinsscrew extruder. The compasition can be further
sy R paltee B b s
therfA8ISFhMEC hachmed asisiemcRamd RItite Solcatelsaade Jirdeshing!
for coatinggeatinh melibianddds also possible. Finished articles comprising
the compasitigniasaReyRIAeI6TREheaRHNERIGR 816RUALE by processing the

post-fabrication operations suc ultrasonic welding, adhesive bonding,
P B R R e g
Another obJETSFHETHYEHTON foshiadidesesisp Aty helevp K rlFring to
compsshiiamabka bove destélpeekew 200608 767 BriREd e FREOSHABHDES
- 13 Axdviagiagequsty, the article is an injection molded article, an

extrygj Ided. article, a shaped article, a coated article or a casted
articlg.g%]rré%%édfﬁg’it IS an injection molded article. The articles according
to the inv&r B cERp¥¥misamberby Bore semigarialborpbdisotion Solvay
aboviddescribea fuitowing.Standapd ppathytis) fHhe ¢resedtfiowetition is
desgsinesbinsHaniar satalbbalowdaprieningdne he ExammlaseRouaysy.
the %gmqug{étipn is not limited to these examples.

Zinc Oxide, Zn stearate and Mg stearate were mixed with the RADEL® R
5600 polyphenylsulfone pellets and melt compounded using a 25 mm diameter
twin screw double vented Berstorff extruder baving an L/D ratio of 33/1. Details
of quantities used in the examples are reported in Table 1.

%3

Iowmics extraction and analytical determinations

A sample of the compounded pellets from each of the formulations, as well
as of RADEL® R 5600 polyphenylsulfone alone, have been submitted to ionics
extraction according to the following procedure :

1.0 g of sample was placed in 5.0 m! of 18 mQ water (Milli-Q available from
Alltech Associates, Inc.). The samples were then placed in an oven at 85°C for
24 hours to extract the iong.

After 24 hours, the pellets have been separated and the water phase has
been analysed by IC (Ion Chromatograpy}, using the following analytical
system :

Dionex X500 Chromatography Systen:;
Dionex GP50 Standard bore Gradient Pump;
- Dionex ASRS Ultra 4 mm Suppressor;
Dionex CD20 Conductivity Detector;
Dionex AS11A Column, 4 mm;
Dionex AG11A Guard Column, 4 mm;
- Dionex AS40 Autosampler, Inert Peek Flow Path.

The eluent used was 18 mS2 water, 0.2-0.4 mM KOH by provided by the

EG40 Eluent Generator.



Examples 1 to 5 : Raw material : RADEL(r) R 5600 polyphenylsulfone
commercially available from Solvay Advanced Polymers, L.L.C.,is a
polyphenylsulfone obtained from the polycondensation of a

whisdihaladiphenylsulfone and 4,4'-dihydroxydiphenyl. Co

Zinc Oxide, Zn stearate and Mg stearate were mixed with the
5600 polyphenylsulfone pellets and melt compounded using a 25 mm
diameter twin screw double vented Befstorff extruder having an L/D ratio
of 33/1. Details of quantities used in the examples are reported in Table
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Composition aspect

Transparency | 1ransparent |

Opaque

| Transparent. | Transparent | Transparent

lonics Extraction results (ng/g)

Sulfate 730 56 18¢ 68 62
Zinc 55 < 40 37 3400 80
Mg n.d 76 n4. n.d. nd

Examples 6to 8 ¢
Raw material :

UDEL® P3703 polysulfone commercially available from Solvay
Advanced Polymers, L.L.C,, is a polysulfone obtained from the

polycondensation of a 4,4’ -dihalodiphenylsulfone and bisphenol A.

Cempounding :
Zinc Oxide and Zinc stearate were mixed with the UDEL® P3703
polysulfone pellets and melt compounded using a 25 mm diameter twin screw

double vented Berstorff extruder having an L/D ratio of 33/1. Details of
quantities used in the exampies are reported in Table 2.

fonics extraction and analytical determinations

Same procedure as followed for examples 1 to 5 was repeated for the

compositions of examples 7 and 8, as well as for UDEL® P3703 polysulfone

alone (comparative example 6). Results are joined in Table 2.

Table 2
Component/ | Comparative | Exampie 7 Example 8
Property example 6
Additives package
Zn0
(% wi) No additive 0.05 0.10
Zn stearate package
(% wt) 0.25 0.20
Ionics Extraction results {ng/g)
Sulfate 3.0 0.29 (.39
Zinc <35.0 <50 <5.0




- Dionex AS40 Autosampler, Inert Peek Flow Path. The eluent used was 18
m52 water, 0.2-0.4 mM K014 by provided by the EG40 Eluent Generator.
WO 2006/037773 PCT/EP2005/054975 -14 The ion chromatography was
quantified using a minimum of 5-points linear calibration curve for each
ion. Results are joined in Table 1. Table | Component/ Comparative
Comparative Comparative Compafat ve Example 5 Property example 1
example 2 example 3 exam le 4 Additives package ZnO 0 0 0.50 0.03 (%
wt) No additive Zn stearate package 0 0.30 0 030 (% wt) Mg stearate
0.30000 (% wt) CompositidalaégddétSTransparency Transparent Opaque
Transparent Transparent Transparent lonics Extraction results (ng/g)
Sulfate 730 56 180 68 62 Zinc 55 < 40 37 3400 80 Mg n.d. 76 n.d. n.d. .

1 - ArdmEiahghl etpestssilanemaenie 98D g PRETE3 IpsalfeR&ompnsing -
commercially available from Solvay
at least one aromatic sulfone polymer (P), wherein at lsast 5 % weight of the recurring units

of the aromatic sulfone polymer (P) comprise at least one group of formuia 1 :

0

ol
(3
o

{formulz 1},

ot i=sast one oxide of an alkaline-sarth metal or of a group 12 transition metal;

at least one carboxylate of a metal, said carboxyiate comprising at least 10 carbon atoms

wherein said polymer composition comprises less than 10% by weight, based on the total weignt

of the composition, of an aromatic polycarbonate (PC).

o — Aromatic high giass transition temperature suifone polymer comiposition of claim 1,

characterized in that the aromatic sulfone polymer (P) comprises at least 50 % wi of recurring

units comptising atleast one group of formuia 1.

3 - Aromatic high glass transition temperature polvmer composition of claim 1 or claim

e

2, characterized in that it comprises more than 90% by weight, based on the fotal weight of the

composition, of at ieast one aromatic sulfone polymer (P}.



Advanced Polymers, L.L.C., is a polysulfone obtained from the
polycondensation of a 4,4'-dihalodiphenylsulfone and bisphenol A.
Compounding : Zinc Oxide and Zinc stearate were mixed with the UDEL(r)
P3703 polysulfone pellets and melt compounded using a 25 mm diameter
twin screw double vented Berstorff gxtruder having an LID ratio of 33/1.
Details of quantities used in the examples are reported in Table 2. lonics
extraction and analytical determinations Same procedure as followed for

4exaropias hith uastrepemie tiapshaueOpRessiRmpbexanylasyb@ner 8,
precedigﬁ W&Pn@%ﬁ%ré’c?éﬁ&éc} ﬁ?%%r%o%%f% Ge AIONEL Q%F’aaéﬁ%’&ﬁémla%%annen

esults are joined in Tab omponen Comparative Example
earth meteb ol Ao Wy 32 R VUANPRAE Additives package ZnO 0.05 0.10 (%
Wt) No additive Zn stearate package 0.25 0.20 (% wt lonics Extraction
SrestiftSTHE Y SURs B ErdINRe e o olyass ermpesitiemveSapyone of
precediAgamaatis, bighaglagsddansitamitemperéiuwe s ufe necpolymnetisoshipesitionatic

su!fonemm@@g @B RN REQRIAUIG SHEPREROHEIH P\ WAerSiIn AldeaRl Brms
[(R1- B %lg]h(t:ﬂf the recurring units

o_. .0 0
S AT /H I
i
COOH o

(R1-C)
wherein ;

- the — denotes isomerism so that in any recurring unit the groups to which the arrows point

may exist as shown or in an interchanged position;

— Ar” is chosen among the following structures :



of the aromatic sulfone polymer (P) comprise at least one group of formula
1 O _ (formula 1); - at least one oxide of an alkaline-earth metal or of a
group 12 transition metal; - at least one carboxylate of a metal, said
carboxylate comprising at least 10 carbon atoms wherein said polymer
composition comprises less than 10?/? by weight, based on the total weight
of the composition, of an aromatic polycarbonate (PC). 2 - Aromatic high
glass transition temperature sulfone polymer composition of claim 1,
characterized in that the aromatic sulfone polymer (P) comprises at least
50 % wt of recurring units comprising at least one group of formula It. 3 -
pmatic high glass transition temperature polymer composition of claim |
claim 2, characterized in that it comprises more than 90% by weight,
based on the total weight of the composition, of at least one aromatic

R™ " sulfone paiymes (RiinkyburAiumatis bigh, gl@e%g HApSILORIEBPSAEH Being a

mer compgsition of anyone, of recedin ms, characterized in that
hydmg%e 5 A8 b R ARG i SFATPRIATIE sarth metal o of
rtransition metal J ighrg ASS transition temperature
i . eghihg claims,
X that at least ‘ ing units of the aromatic
sulfone polymer (P) are recurrlng unlts 1) in their imide form (R1-A)

and/or amic acid forms [(R1- d (R -O)] O,ArO -NI (R1-A) OO
z S

with R being an aliphatic divalent group of up to 8 carbon

atoms, such as methylene, ethylene, isopropylene,
and mixtures thereof.

6 - Aromatic high glass fransition temperature sulfone polymer composition of anyone of
preceding ciaims, characterized in that at least 50 % wt of the recurring units of the aromatic
sulfone polymer (P) are recurring units (R1), in their imide form (R1-A) and/or amic acid forms
[(R1-B} and (R1-C)].

7 - Aromatic high glass transition temperature sulfone polymer composition according to
anyone of Claim 1 to 5, characterized in that at least 5 % wt of the recurring units of the aromatic

@

sulfone polymer (P} are recurring units {R2) and/or recurring units (R3) :
Il |
—QO—Ar-0O ﬁ——Q Si
O

(R2)

_O

o=



O NO,Arll ICEi5 HOO O (R1-B) OONO,AroHD O HOO COON
(R1-C) wherein : - the -* denotes isomerism so that in any recurring unit
the groups to which the arrows point may exist as shown or in an

"‘;85?5%}2@%3(1 position; - Ar" is chosen among the following %Hz%ﬁ?g"l o7s

with the linking groups being in ortho, meta or para position an ng a
hydrogen atom or an alkyl radical comprising from 1 to 6 carbon atoms ,
with R being an aliphatic divalent groug%f up to 6 carbon atoms, such as
methylene, ethylene, isopropylene, and mixtures thereof. 6 - Aromatic
high glass transition temperature sulfone popymer composition of anyone

of preceding claims, characterized at atileas %% wt of the recurring
units of the aromatic sifeAE @gs (R1), in their
imide form (R1-A) and/or amic acid forms [(@1-B)and (R1-C)]. 7 -
Aromatic high glass transition temperature sulfone polymer composition
according to anyone of Claim 1 to 5, BR&racterized in that at least 5 % wt

of tr{gh%%r.rlng units of the aromatic

—~ §Q is 2 group chose among the following structures :

O OO
-O-0+0-0-
O—=CO
OO~

CF, CH, (E)

| l
e G o -
T S S N o

3
¢
TR "y |
with n = integer from 1 fo 6, or an aliphatic divalent group, linear
or branched, of up to 6 carbon atoms;

5

with R being :

and mixtures thereof;



sulfone polymer (P) are recurring units (R2) and/or recurring units (R3) O
O -0O-Ar-O 11 S 11 O (R2) WO 2006/037773 PCT/EP2005/054975 -18 O
_ -O-Ar-O5\/ O) wherein: - Q is a group chose among the following
structures : with R being: 5- H{O CF3 CH3 O Z +CFJn 1 HZ In with n =
wiatEgensrom 1 to 6, or an aliphatic divalent group, linear or brancheck/eiiors
up to 6 carbon atoms; and mixtures thereof; WO 2006/037773
PCT/EP20051054975 -19 - Ar is a grojp_chosen among the following'
structures : 9 9 with R being: HO +dKr_ C N

- Ar is a group chosen among the following structures :

O <0

OO -0Fo-
O-OLo-0-

\ /T N\ 4
with R being :
A i
| l H @ c—+
cF, cH, ¢ [ CFr +H2 o
E] s b ] ?

n = integer from 1 to 6, or an aliphatic divalent group, linear or branched, of up

to 6 carbon atoms;

and mixtures thereof;

— Ar’ is a group chosen among the following structures :



CF3'CH3tl 1 H2 n with n = integer from | to 6, or an aliphatic divalent
group, linear or branched, of up to 6 carbon atoms; and mixtures thereof;
Ar'is a group chosen among the following structures : 20 3 with R being :
CF30 _(~~~~~ HZ | CF~ C ~ CF3 ~C~ | n H2 with n = integer from 1 to 6,
or an aliphatic divalent group, lineargr branched, of up to 6 carbon
atoms; and mixtures thereof. 8 - Aromatic high glass transition
temperature sulfone polymer composition according to anyone of Claim 1
to 5 or Claim 7, characterized in that at least 50 % wt of the recurring units
of the aromatic sulfone polymer (P) are recurring units (R2) and/or
recurring units (R3). 9 - Aromatic high glass transition temperature sulfone
polymer composition according to anyone of preceding claims,

akacterized in comprses from 0.02 tg 0 % wt, basechon the
@w‘za k 1 of-the oxide: : i 4@- -
ransition tempe sulfore.polymer comp yn accordiNg_t@ anyone

of precedirig claims, characterized in that it comprises from 0.05 to 0.35 %

‘l‘ on the-total weight ofthescom bbkitipa:-of the carboxylate. 21
e T e
position ag ing to anyone_of/precedingiclaifhs, characterized in

that the \Qeight ratio between the oxide and the
CF

3

with R being :

+ O |
CF, o L e Jrf{;h

with n = integer from 1 1o 6, or
an aliphatic divalent group, linear or branched, of up to 6 carbon atoms;

and mixtures thereof.

8 - Aromatic high glass transition temperature sulfone polymer compaosition according to
anyone of Claim 1 to 5 or Claim 7, characterized in that at least 50 % wt of the recurring units of

the aromatic sulfone polymer (P} are recurring units {R2} and/or recurring units (R3).

g - Aromatic high giass transition temperature suifone polymer composition according fo
anyone of preceding claims, characterized in that it comprises from 0.02 to 0.10 % wt, based on
the total weight of the compaosition, of the oxide.

10 - Aromatic high glass transition temperaiure sulfone polymer composition according
to anyone of preceding ciaims, characierized in that it comprises from 0.05 to 0.35 % wt, based
on the total weight of the composition, of the carboxylate.



carboxylate is from 0.1 to 0.5 wt/wt, 12 - Process for manufacturing the
high glass transition temperature sulfone polymer composition according
to anyone of preceding claims, which comprises mixing - the aromatic
sulfone polymer (P); - the oxide of an alkaline-earth metal or of a group 12
transition metal; - the carboxylate ofa metal. 13 - Article comprising the
aromatic high glass transition temperature sulfone polymer composition
of anyone of Claims 1 to 11.

11 — Aromatic high glass transition temperature suifone polymer composition according
to anyone of preceding claims, characterized in that the weight ratio between the oxide and the
carboxytate is from G.1 to 0.5 wiiwt,

12 - Process for manufacturing the high glass transition temperature suifone polymer
composition according to anyone of preceding claims, which comprises mixing :

- the aromatic sulfone polymer (P);
- the oxide of an alkaline-earth metal or of a group 12 transition metal;
~ the carboxylate of a metal,

13 - Article comprising the aromatic high giass transition temperature sulfone polymer
composition of anyone of Claims 1to 11.



