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precipitating the capped poly(arylene ether) from an antisolvent reduces the level of
capping related contaminants relative to a total isolation procedure. However, the
capped poly(arylene ether) yields from precipitation are sometimes poor, particularly
for low intrinsic viscosity capped poly(arylene ether)s. Furthermore, the precipitation
process creates antisolvent handling and disposal problems and also produces a
capped poly(arylene ether) with poor solid particle characteristics. The Freshour
patent also discloses a method of “washing” (extracting) a capping reaction mixture
with water prior to total isolation by devolatilizing extrusion. However, that method
requires large volumes of the water wash solution (at least a 1:1 volume/volume ratio
of water wash to poly(arylene ether) solution), and the method was ultimately
ineffective in that residual levels of impurities in the isolated capped poly(arylene

ether) were high (for example, methacrylic acid levels of 2,668 to 25,003 ppm were
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monomers comprising 2,6-xylenol and 2,2-bis(3,5-dimethyl-4-
hydroxyphenyl)propane; wherein the capping agent is (meth)acrylic anhydride;
wherein the molar ratio of (meth)acrylic anhydride to hydroxy groups on the
poly(arylene ether) is 1 to 3; wherein the solvent is toluene; wherein the capping
catalyst is 4-(N,N-dimethylamino)pyridine; and wherein the capping byproduct is
(meth)acrylic acid; adjusting the concentration of the capped poly(arylene ether) in the
capping reaction mixture to 5 to 25 weight percent prior to the washing with the basic
aqueous solution; washing the capping reaction mixture with a basic aqueous solution

comprising 5 to 15 weight percent of sodium hydroxide to yield a first purified

solution comprising capped poly(arylene ether) and solvent; wherein washing the
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i nventors have di scovered that a high yield
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a capping reaction mixture comprising a capped poly(arylene ether), solvent, capping
agent, capping catalyst, and a capping byproduct; washing the capping reaction
mixture with a basic aqueous solution comprising at least 5 weight percent of a base
to yield a purified solution comprising capped poly(arylene ether) and solvent; and
isolating the capped poly(arylene ether) by a total isolation method. The success of
this method is particularly surprising because washing with the concentrated aqueous
base was expected to cause base-catalyzed decomposition of the capped poly(arylene

ether), yet no significant decomposition was observed.
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wherein at least two carbon atoms separate the halogen and oxygen atoms. As used
herein, the term “hydrocarbyl”, whether used by itself, or as a prefix, suffix, or
fragment of another term, refers to a residue that contains only carbon and hydrogen.
The residue can be aliphatic or aromatic, straight-chain, cyclic, bicyclic, branched,
saturated, or unsaturated. It can also contain combinations of aliphatic, aromatic,
straight chain, cyclic, bicyclic, branched, saturated, and unsaturated hydrocarbon
moieties. However, when the hydrocarbyl residue is described as substituted, it can,
optionally, contain heteroatoms over and above the carbon and hydrogen members of
the substituent residue. Thus, when specifically described as substituted, the

hydrocarbyl residue can also contain one or more heteroatoms such as halogens,
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hydroxy groups) having the structure
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wherein each occurrence of R! and R? and R® and R* is independently selected from
the group consisting of hydrogen, halogen, unsubstituted or substituted C;-Ci2
hydrocarbyl provided that the hydrocarbyl group is not tertiary hydrocarbyl, Ci-Ci2
hydrocarbylthio, C;-Cy, hydrocarbyloxy, and C;-Ciy halohydrocarbyloxy wherein at
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wherein each occurrence of R® and R’ is independently selected from the group

consisting of hydrogen, C;-Ci, hydrocarbyl, and C;-Cs hydrocarbylene wherein R®
and R’ collectively form a C4-C), alkylene group.

[0011] In the bifunctional poly(arylene ether) structure above, there are
limitations on the variables x and y, which correspond to the number of phenylene
ether repeating units at two different places in the bifunctional poly(arylene ether)
molecule. In the structure, x and y are independently 0 to about 30, specifically O to
about 20, more specifically 0 to about 15, even more specifically O to about 10, yet
more specifically 0 to about 8. The sum of x and y is at least 2, specifically at least 3,
more specifically at least 4. A particular polyfunctional poly(arylene ether) can be
analyzed by proton nuclear magnetic resonance spectroscopy (‘*H NMR) to determine

whether these limitations are met for the entire resin, on average. Specifically, 'H
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pggﬁﬁ SCHHI e r%mﬁnaﬁr}@s@uéss Tt RABREMSI8 HokibR th Ulcthite the
prOV|ded that the sumof a and b is at |east 2,
asqzrem faugdkt yof amhelnﬂasft cByer nspeat spatsi percatolepulgt andadie wlative

nctl nal ne. .et h [
btz o G0Gme Bu SPRIMERROR i S P ATt Shenor.
copol yreri zati on of 2,6-xyl enol and
2, 2- *p@(ﬂ(ﬁh? ﬁhﬁEEﬂﬁlybdlﬂtenhy d]lieJ)py)blfmmbblqu pilsfreylene ether) is a
presence of a _catalyst conprisin -n- butyl am ne.
bifgoetipalpalylenispesHisTidtayae)tae syt 8 pr epar eé by
oxi dative polynerlzatlon of nononers conprising a
such as 2, 6-di net hyl phenol , s
dbepfl Many?
dric phgnols_areg kno
5—r ary"ene ether)s |t
haviyrg-d-we<\0r nope—phe

3,3,5, 5'-tetranethy| 4, 4' - bi phenol ,
2, 2- bIS(3 net hyl - 4- hydroxyphenylfpropane
v@e@anb. @(a@m 5.odiurehg | of- HYdr 6RY pienyis) pridpegadently methyl or

di-hj_b_ l% ZP Ery g)ry?é%%hgaﬁ og éﬁ%ﬁg ®f a and b is independently 0 to about

Zg grcfgih@e(djtﬂﬁy gmwwﬁrﬁhyla}mrmmm least 2, specifically at least 3, more
i s( ydr oxyphenyl t ane, ) .
SRS (4 o ) DRENTE) DEDEgons S0 Fin B

ne),.- B}
AR g o g

hydm iyt epidprpbireyio tohmxsanes of a catalyst comprising di-n-butylamine.
I, I-bis(4-hydroxy-3, 5-di net hyl phenyl ) cycl opent ane,

|- DGt P RSe BRI W RSN 0¥ G b AR MSmerization of
monomers comprising a monohydric phenol, such as 2,6-dimethylphenol,
2,3,6-trimethylphenol, or a mixture thereof. Many other suitable monohydric phenols
are known in the art. Polyfunctional poly(arylene ether)s (that is, poly(arylene ether)s
having two or more phenolic hydroxy groups) can be prepared by oxidative
copolymerization of a monohydric phenol and a polyhydric phenol.  Suitable
polyhydric phenols include, for example, 3,3’.,5,5 ’-tetramethyl-4,4’-biphenol,
2,2-bis(3-methyl-4-hydroxyphenyl)propane,
2,2-bis(3,5-dimethyl-4-hydroxyphenyl)propane,  1,1-bis(4-hydroxyphenyl)methane,
1,1-bis(4-hydroxyphenyl)ethane, 2,2-bis(4-hydroxyphenyl)propane
2,2-bis(4-hydroxyphenyl)butane, 2,2-bis(4-hydroxyphenyl)octane,



1, 1- bi s(4- hydroxy-3 -net hyl phenyl ) cycl ohept ane,
I, 1-bis(4-hydroxy-3, 5-di net hyl phenyl ) cycl ohept ane,

wa 9028 (%- hydr oxy- 3- et hyl phenyl ) cycl ooct ane, PCT/US2008/072959
I, I-bis(4-hydroxy-3, 5-di met hyl phenyl ) cycl ooct ane,
|, 1-Dbis(4-hydroxy-3-nmet hyl phenyl)cycl ononane,
['l,1-bis(4-hydroxy-3, 5-dinethyl phenyl)cycl ononane,
1 hr&sngﬁ(dﬂoMHé@X)pr@ andSIEt hyl phenyt ydytis(ddedangphenyl)-n-butane,

4-h 3, 5- hyl I
bis(d SRR Ry SIS Py ST SR Ra g Develohexanc
Y, | I d
13l oS oniedn Rk ohery) ) vel oundecane,
1 ;ll -qls(réy}s}(djrepdﬁ/yﬁﬁ {dmyetﬁybhdg}dh)eycltiylﬁq@ihe? yl ) cycl ododecane,
, 1- bi s(4- roxy-3 -tshu
1B SRR S he AR S any ) pr opane
1 11251 4%41@% 9>ay/m3thy1@h@d§xp)@p@shfdp}@leopane

ydr oxypheny | opent ane,
1ﬂ.hm@%kwﬂmﬂyﬁﬁﬂﬁﬁy@ﬂ@ﬁym%@&@P@ﬁ@xane 1,1,1 -tris(3

??g%gﬁk@%h/?SE%ﬂ&§¥§ é@%t#@ eth;nézl

1;11-81s@ Hydir@(y33-rethyimtchyl)eyélongdanexy phenyl -
1- ket 0) benzene [

, 3, 5-
115- I&F(ﬁé}yﬁmxyﬁﬁﬂéﬁg@lﬁhgﬁ)f&%lﬁmn@ﬁar opyl i dene) b

lelng@ Chydroxy-3-methylphenyl)cyclodecane,
él %et?%klsi¥p K))C4hydroxyphenyl)pentane

123@$@1M%h@%fhﬁK@@@hsmhﬁnéFM@Ddﬂthdroxyphenyl)pentane
1]1 -1%15(2'1 liydlt_r%% ' ﬁyiphenyl%’yclo%ngé/c%ﬁg xyphenyl ) cycl ohexane,
15b1G(4ﬂf%td|96’>ly 45hﬂlﬁemymnbmwalsmeomx ane, 1,3,5-tris(3

5- di met hyl - 4- hydr oxyphen enzene,
171-Bis- lﬂfdif@(}efi 'ﬁ?:?ttWIl’h%Y}ﬁ‘}b’&il%iﬁ?g‘fﬂ%‘ﬁy | ) benzene,

L 5 éﬁ}%’fwg B%ﬂm@%%h%lﬁ?&%&é@e’cﬁfe?m hyl phenol ,
1,1-bis(4-hydroxy-3-t-butylphenyl)propane,
2,2-bis(4-hydroxy-2,6-dimethylphenyl)propane
2,2-bis(4-hydroxy-3-bromophenyl)propane,  1,1-bis(4-hydroxyphenyl)cyclopentane,
1,1-bis(4-hydroxyphenyl)cyclohexane, 1,1,1-tris(3,5-dimethyl-4-hydrxyphenyl)ethane
1,1,1-tris(3-methyl-4-hydroxyphenyl)ethane,
1,3,5-tris(3,5-dimethyl-4-hydroxyphenyl-1-keto)benzene,
1,3,5-tris(3,5-dimethyl-4-hydroxyphenyl-1-isopropylidene)benzene,

22,4 4-tetrakis(3-methyl-4hydroxyphenyl)pentane, 2,24, 4-tetrakis(3,5-dimethyl-
4-hydroxyphenyl)pentane,  1,1,4,4-tetrakis(3-methyl-4-hydroxyphenyl)cyclohexane,
1,1,4,4-tetrakis(3,5-dimethyl-4-hydroxyphenyl)cyclohexane,
1,3,5-tris(3,5-dimethyl-4-hydroxyphenyl)benzene,
1,3,5-tris(3-methyl-4-hydroxyphenyl)benzene,
2,6-bis(2-hydroxy-5-methylbenzyl)-4-methylphenol,
4,6-dimethyl-2,4,6-tris(4-hydroxy-3-methylphenyl)-2-heptene,
4,6-dimethyl-2,4,6-tris(4-hydroxy-3,5-dimethylphenyl)-2-heptene,
4,6-dimethyl-2,4,6-tris(4-hydroxy-3-methylphenyl)heptane,
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, 6-di met hyl -2, 4, 6-tri s(4-hydroxy-3-net hyl phenyl)-2-hep
t ene,

WQ geodioesathyl - 2, 4, 6-tri s(4- hydroxy- 3, 5- di et hy| ptiEny10ps/@72959
- hept ene,
, 6-di methyl -2, 4, 6-tri s(4-hydroxy- 3-net hyl phenyl ) hept an
e, 4,6-dinmethyl-2,4,6-tris(4-hydroxy-3-nethyl phenyl)lie
4-@nethyl-2,4,6-tris(4- hydroxy—3-methylphenyl)heptane,

4-bis(4 hy r oxy met h sopr opyl ) phenol
221thﬁ@%¢P¥¥¢ﬁpﬁﬁyﬂé;Q?ﬂﬁ é@%ﬁbp%%@Lylisopropyl)phenol,
t k I BeNyphtAdt hane,
%€§$§k¢§%%qﬂygﬂgé&?grHagmﬁéthyIphenyi)nethane
tatekistdehpdrdxy-a-rhstbylpkgnyBmetitehgl phenyl i soproryl ] phenoxy)

h .
t%%%ﬁggﬁ%TQXYQSﬁyHFgQQﬂﬁngyﬁgnéthlphenylisopropyl]-phe
tHRKI PR Hﬁtﬁ@xy—afiﬂetm’lplﬁdmlyﬁ&ptr(t}@ﬂ]@hénoxyhnﬁm

enbodi nents, the drlc phenol, conpris 8
teﬁﬁa@ﬁ,&} [%hy@rgpb%j % hﬁ]éyhs[%qoggldnpgermxyggﬁéane and mixtures

K et her9 phsuoli
tl%?%l ; unC Fﬁ%dﬁ%{%&{z ;fﬁééh ?(#1 ?héé{rog ggfrngﬂgesyﬁ here phénolic
h@&nodyltgr(m@s tpelpmbyenﬂillel Zasoron embodiln@n’d; ‘themWfpﬂp@noal reiyarylene

ﬁqer 8 :q,g)gjé]% e h@\éyl{:%eee %r %)g el?ic%' (#g%ag V%%gp%% enze]tlon of

2CH &Mﬂﬁpr&%ﬂ&ia awis Pﬂsidhﬁetﬁ ILALE D r@pallel s 0 or

1: each occurrence of Rand R7 is in epen ently
hydr ogen, hal ogen, unsubstituted or substitute - Cl
hydr &&Hﬁwm soPSy FIEBRIIIRAE. {ive PRyBYdsicapigpo! ds éuélhi‘/éﬂ% dhenol

r ocarbyl Cl-Cl hydrocarbylthio, CG-GC 2

hﬁgaéggﬁ%ﬁg 6§y, or C2 Ci 2 hal ohydr ocar byl oxy wherein
at | east two carbon atons separate the hal ogen and
oxygen atons; andR{ has ® strukture 8&lected fromR8 O
SOOR9 -0- -N and c- OR 10

wherei n each occurrgnce\of R8 d RIO is
I ndependent | y mset-et 7Y hyd $HC -G 2
hydr ocar byl . [ 0015] Wol yfntti ona (arylene et her)s
can al so be prepared by\a procegs
R6 R7 R7 R6

wherein z is 0 or 1; each occurrence of RS and R’ is independently hydrogen, halogen,
unsubstituted or substituted C;-C;, hydrocarbyl provided that the hydrocarbyl group is
not tertiary hydrocarbyl, C,-Cy, hydrocarbylthio, C;-Ci, hydrocarbyloxy, or Co-Ci2
halohydrocarbyloxy wherein at least two carbon atoms separate the halogen and

oxygen atoms; and Y has a structure selected from

RE® 0 S 0 0 R’®

| || [ u o
0 , N C C S S , an C
(l)| ILIO

wherein each occurrence of R%, R®, and R is independently selected from hydrogen

and C;-Cy; hydrocarbyl.
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conprising oxidatively polynerizing a nonohydric
phenol in the presence of a catal yst under conditions
W@ eovard4es t o form a correspondi ng pol y(aryl eneP@&r/nga0ps/072959
and a correspondi ng di phenoqui none; separating the
pol y(aryl ene ether) and the di phenoqui none fromthe
catal yst; and equilibrating the poly(aryl ene ether)

ﬁnd e 59 Pplyﬁmﬁuhfl%h@leﬁle retheg)s ah ya(sartyd erepared bgra) process
avi ng tmo term na r . | 1 ustrat

coRprEng ofdativelyr PRlypis ?éam‘éé 53 k‘&%}q Aﬁ%fllOét ﬁiﬂ{eapé%?nce of a
ch9 y%(jt( e gbﬁflﬁ@ﬁ/s Suithb1d-t8 rfgﬂﬁ( |a%?re§ﬂdﬂﬁfn)g ﬁﬂﬁ@@‘l&l@ Jtﬁé?ﬁhnd a

oxldative yneri zation of 2, 6-dinethylp
colrtspending i \d@lenaqrpﬂmleof S@aatﬁmgestb@nmh’@afmemeﬁ@q@l nigMe the

dispepgatiisre Jro s SRR 2P FHERARE o SR MEnd 85 %nd the

dRheRGfudidne o A @pcbl?(abbﬂ% ethér) Wn@ ewbacesaar Iyydtr@xy groups
purify the bifunctional | ene ether) to ach

‘a ﬁ]@w@wweqa@mwﬁ hdexcphating mal(izns Af.hew;s Bebiabidsthyl-

At SOED) B3 RO 0 1 .

A]kcji fl]l(uat,raﬁﬂdl axatripid efla knyﬂeapmthhg riyphepogpare is S 33155 5’-tetramethyl-
ol |l ows: 50192 arts ht o) di | phe
440 gienonanch fOady iy GRIdagp e 22%%?%@3}?‘?6 { @V‘m this

R iydda ctsalo Yek h B Iy(aryl
S A, s

egile?mo reshigvg aqmiychmmtg indoy legs thanya %tt‘hlylﬂéﬁéfﬂil‘aqﬂfﬁtéal dption
ec
n%é‘fuéen gorg?osguo&{ogl %)/%ql o nH,%a %{)n%o glrlia%%h 0?%6 5%&@5%&%02%% 2,2-

b@eﬁsldmﬁetﬂglumy@roiay@feﬁgmopmnm che foIrms pdbyfmepmzsaby oveight of
reaction Is conducted by controlling th er at.u
2 gﬁ of di-n-

skl DEHUr BRSO TREEHG! toliEe: N RS el Wi
bﬁ%‘fﬁ% A %ﬂgfby%gﬁﬁ of dintAg- Q%t?’{fﬁﬁﬁh@ Aoy %ﬁrtE 8?9&6‘1@1@ of a

re I's arts per mllion by weight” based
dwmlhdﬂe niigt adontaiigit N;N -ﬂﬂmtﬁehyitm&dmnmnﬁt @né d@decabodtmethyl
420 par m on b t bas n.t he weigh
SRR TsREe ot et S TS s o lel P e PR S s Veigh
pRREN( @ybene RuLb&Ls) h r@ tbrérﬁld'éhe TRl YoBhicZiditiddN reaction is
reaction mxture is ght percent based on the

comdlatedv\ley gbntradfing Hee tee@@tamﬁ ammxarg@l comeentistiisgyi@; the reaction
VESS BI gcr)] ) ntp 29[ o)ﬁ(gfr é/opS& nethg %B?ynﬂ:?ﬁat% Ilegét{dn%b&ure 1s about
\?? S osi'tyoor™

125 parts per million by weight based on the total weight of the reaction mixture, or
about 420 parts per million by weight based on the weight of poly(arylene ether)
product. The concentration of poly(arylene cther) product in the polymerization
reaction mixture is 29.8 weight percent based on the total weight of the reaction
mixture. The product bifunctional poly(arylene ether) has an intrinsic viscosity of

0.06 deciliter per gram measured in chloroform at 25°C.

[0016] Polyfunctional poly(arylene ether)s can also be prepared by a so-called
redistribution reaction in which a monofunctional poly(arylene ether) is equilibrated
with a polyhydric phenol, optionally in the presence of an oxidizing agent.

Redistribution reactions are known in the art and described, for example, in U.S.
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0.06 deciliter per gramneasured in chloroformat 25C
[0016] Pol yfunctional poly(arylene ether)s can al so be
wee@pareds by a so-called redistribution reactiPCI/US2008/072959

whi ch a nonofunctional poly(arylene ether) is
equilibrated with a pol yhydric phenol, optionally in

the presence of an oxidizing agent. Redistribution

Paeac Noen3,486,23&novEpoper thel. ant H880,2str Liska et fabr When this
exa

S. Patent Nos. 3,496, 236 t
PERABOBEBSBoY. o b B 1o NRSHIL HP s D ap iFaph Bfiictions!
pag,Fd?g@né Sthets %dachhévem%ﬁﬁsp@ﬁﬁ?mmests GhaUr 2. f y the

uncti onal poly(arylene ether) to achieve a
olydlsper5|ty i ndex |l ess than 2. 2. %OOl?] The .met hod
of pi P4l iThg r@thgbp@mewrgg(eaﬁwé% eobfagleye ptier) is applicable o

aglg lr'gl%g?b leffle{)g hQ\Qm% (aa’rgr%Lc? gtolﬁﬁt')g%sﬁq){éc'agﬁtl@s b'Fgfdgxample the

rinsi Vi SCOS I es or exanpl e
pb@f@t{[laﬁcy EtBd @bltery aadntrinsie ensmnsﬂ}nbf’ 0.04itc 1v0 é@omhﬂetsypenfgram

08 e QT S 51D ARG YL mor
fircal

ST s R o, oy

s@eoﬁﬁ:aﬂg @Oﬂﬁod(iul@ dlég,eﬂvqmomr% sessifidadsl 0.99 go 0@912 dlldg 18l as

dL/ hl . f
nﬁﬁmﬁﬁa g@%ﬁ fERa e ?ge sgﬁe ?ﬁ%%lc&V§sg%gf sithd fintrinsic

Vﬁs'cHﬂliyﬂIﬂll@ﬁﬁn@ 8sh W 6 the ciﬂ”p@d galg@@ﬁemmétyérar yle n e
ether). [0018] Capping agents capable of reaction wth

poly(arylene ether)s to forn1capped | ene
et he&?%l 84 CaPRINGAgeRts capable, pi reagiden Wi rpoié@ﬁ%qn@ ethgr)s to form

BRI end B AP th 34r 7 4Re A0 S, U7 Ph@ut Nos.

to Percec et al
46563243 1361 tioo3Brrat amd 4065,13G, ﬁz?emd, 32368;402/e@g£pr€9@ et al,

TN ST I W S

CRPRIGR Yo FIBRrS akd1BLS. SRtutes; ks edioaegidu@tios ¥3aple Fan Among
halohydrocarbons (such as chl oronet hyl st yrene and

ﬂaﬁ tlyy¢s ofriapping @gents; thebeanye sed ercel [ erppls, palplysiregarbons (such

0] l'
a(s:h t;ﬁyfgélgl %Icg%ham Od’fd%z,t (!ea'rr ggc 1dnﬁ£1n%§ l:lC(ByJiS acetyl
cﬁ@hld@,ydca)ﬂﬁﬁ dchtbgfdbpandl methaari/ldylaehiyrtte), dﬁé:)o(xshl@ mlds:sters (such as
acetic_an ride cryllc n and t ha
PAFY craliedyie). c BB eadd gﬂ%gﬁd%ugkaﬂﬁﬁg@%fmﬁyﬁuk acrylic
aﬁﬁy&?ﬂ@?&ﬁd methacrylic anhydride), carbonate esters (such as diphenyl carbonate

and bis(4-vinylphenyl) carbonate), isocyanates (including diisocyanates), and

epichlorohydrin.

[0019] The molar ratio of the capping agent to phenolic hydroxy groups on the
poly(arylene ether) is chosen to balance the need for rapid and complete capping
(which favors high ratios) with the need to avoid introducing excess reagents that
increase the impurity burden in the washing step (which favors low ratios). It has
been observed that choosing a molar ratio of capping agent to hydroxy groups on the
poly(arylene ether) of 1 to 3, specifically 1.05 to 2, more specifically 1.1 to 1.5, strikes

a good balance between these competing demands.
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and bi s(4-vinyl phenyl) carbonate), isocyanates
(i ncluding diisocyanates), and epichl orohydrin. [0019]
wab@oned4as rati o of the capping agent to phenoP@TUS2008/072959
hydr oxy groups on the poly(arylene ether) is chosen to
bal ance the need for rapid and conpl ete cappi ng (which
favors high ratios) with the need to avoid introducing
?Eceﬁﬂ)zr(])?&genp(ﬁy(famnei Emfga'sereta:atedimm rthe ycappindemgenn in the
e washing step_ (whic avors low ratios). .lt has
PESEF et st FUBENtt heititaBo¥dYy Hehgp éﬁa{%sw%ﬁ 6111?}@&531%0%%0“
s@gaﬁé, & GmBydh YohAHARy AR, Hh6 ARk AbhEN Ry ®bAEIn Ylvents,
to 3, specitically 1.05 to 2, nore specifically 1.1
ahd cbnthinastons ktbsreaf. gobu sbak acrokodimenieethe selyenic et Riegatic

demands. [ 002Q]. Th ol y(aryl.ene ether) .is reacted .w th
BB yBRe A0 BIRIEER cBoRF cirobf GERE She tdbr a
141 k! qlisli¢erh®ohRaibeae that ogafiat edxambRBabf Csuch aromatic
hydr ocar bon sol vents, aromatic hydrocarbon sol vents

hiidiosarbeia selicais cwaTrie gy r ek one rlighttiresaraon-gaihon double bond
c [ 1.0 reof. hi ' | v

AR LIRGAe oty AR Sabe A byl v .

alllyltehadnies audhonacavingh ddudies), batidnglheiizene,at allydaszene, 1-

one aliphatic¢ carbon-carhb triple_bond. I f
Qe HDsBRarIe T ko &3 BOHOES FAErs TESH: S aignsy Bagivent

iOR8ALi phatic carbon-carbon double bond and/or at

east one aliphatic carbon-carbon triple bond include
styrene, vinyl G -C6 al kyl benzenes §such as vinyl .
t ol uéd(Ed) Theireactiph iséthenely(aaylpse ¢fber2 &fith the capping agent is also

t b L. i d i '
SRR BT 0, D o
wiR@ebérdrorothe tjie qfalapfiag vbaneseat Heorexwnple, tvhen deeppppigg agent
A DAPYEFOCTTING: FHROB CAD e AP RPN S T & ooyl
a\%ﬁg‘ﬁﬂg%r%’ m%ec_at%iﬁg ch1ySER Wﬁ%g?%%néi%ﬂowﬁ%asg X@aPls€a base

e cappi gent is ‘a halohydrocarbon, a
cepabborf hi@ptog d pratdndfomaa ¢ambot yiydoxak gupsefethe poly(arylene

i id hydri.d h [ . i
e{ﬁ%ras)g (Prliﬁgeéﬁ%#v&;@}%é _1%%1\17‘5%, f%raeg(g%?)?%z Igﬁ(%}lé{?‘ét%ll lélziéoe)hc?es (such as
18R RRAPhRIr&fidCRaRinh MYddx PO bR pbiasding HyadfoXide) uiydsinaet and

group of the poly(arylene , )
substituted ammonium  hydroxides (such as ammonium hydroxide and

tetramethylammonium hydroxide), and amines (including primary, secondary, and

specifically tertiary amines such as 4-(N,N-dimethylamino)pyridine).

[0022] The type of capping byproduct used will also depend on the type of
capping agent used. When the capping agent is a halohydrocarbon or a carboxylic
acid halide, the capping byproduct will typically be a halide ion (such as chloride ion).
When the capping agent is a carboxylic acid ester or a carbonate ester, the capping
byproduct will typically be an alcohol (such as methanol, or phenol). When the
capping agent is a carboxylic acid anhydride, the capping byproduct will typically be a

carboxylic acid (such as acetic acid, or acrylic acid, or methacrylic acid).

[0023] One example of a poly(arylene ether) capping procedure is the reaction
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ether)). Bronsted-Lowy bases include, for exanple,
al kali netal hydroxides (such as |ithium hydroxide,

WG omra4iny dr oxi de, and pot assi um hydroxi de), PCT/US2008/072959
unsubstituted and substituted anmoni um hydroxi des
(such as ammoni um hydr oxi de and tetranet hyl anmoni um
hydroxi de), and am nes (including primry, secondary,
o aslusfeptd painlak-yerdeadtlidrptvith amstinesyleunhydiie as capping agent in the
4-(N,N-d|we&dﬁlaWIno)pyridine). [0Q22] The type, of .
PEPIEITS A ROUEL M RBO PTG 28 SuRRpE RefH: (RAnisypistign: the

: mMheR appi ng agent is a
pﬁgﬁg%g%Pg%gﬁégﬁﬁgﬁsa ca?@%&?ﬁ?% aci d halide, the
cappi ng byproduct -will typically be a halide ion (such
as ch0@d] ddter amappMperactihe noiapne mgfoagehby ireacting a poly(arylene
arboxylic acid ester. or _a carbonate ester, th

oD “wpPGa e 1o ryBeRd f el Ml eyt e
caspinEtdaaiet miairelbenghdd withebatibaqeappisigtiageshplisngat least
car boxylic acid anhydride, the capping byproduct w |
Stypeliaicrapnbel abwsaro yeld 3 purdiqdpofiiatronprisngcaRpeddiol (arylene
e%reQa&f(y lsé)lgelﬂ.c ! ‘flfle ?Bn@{rm Xh'bﬁ A5 Hhe: bz[sg,og(gleo &olution can
exanpl e of @ poly(arylene et er3 cappi ng procedure 1Is
spdfa;?frl]craﬁgdilrei dnofl ﬁage@ght apped, polry (pacyfiaie 16t toet) weiight percent,
met hacryl i c. anhydride as cappi ng agent i he.presence
DR R WEEHy PLHE R SR GO HESE a NoTe G C G AR wash
mldthdddisc16LaGH 109, Paidhe NR! b /287 Y8 L aPReEbub ¥Pd1 08kds hqiiedus sodium
met hacrylic acid. [0024] After a capping reaction
hpilnexidieent iasm fiximued cdneentediion] o grbautpb ngtaaly ¢astespendig o about 4
wi.th a cappi.n nt..in t I
0 pBieREButh FOghe <GB GTS 2 e e e PRl Rth vocd
invaisdh pebsoMt trietBod asA L mafAtiked Sabdot, Lit i 9 Negosppriisig thantthe capped

| east 5 wei ght percent of a base to yield a purified
peblaivieps € ndolagicapreye b PV?‘aWF@H@teé]t hase )sohalﬁans without

sBRHE M5 1N ARAGAMNB on of base n the basic
aqueous solution can specifically be 5 to 15 wei ght
percent, nore specifically 10 to 15 wei ght percent,

based0@3] {The Froshwiur peiaghtalsof tea¢hes bthsl & Tgrsopady(arylene ether)
csﬁgeléfré?o%g{\gﬁﬁﬁt h%&%ﬁ% S\Lfglggg 9%" ge W%%Pehge%talqs%ditql Saggoggageql with

reshour et al. U

dasteRed Scon ittt Ry df exsidial ahp@itieXinnihen issineé ol dhidytune adther).
about 1 normal, correspondi ng to about 4 wei

h
SperiBenty, gomlwianhyncektalien -ofx s weighh Refcat RPW@%@?H%%@%) was
FERPGE LAY Db omifitlation of 21 weight percent poly(arylene ether).

However, the present inventors have observed that using high poly(arylene ether)

concentration in solution can lead to emulsification of the aqueous and organic
phases, making separation of those phases very difficult. The present inventors have
found that better results are achieved by proceeding contrary to the express teachings
of the Freshour patent by using a relatively low poly(arylene ether) concentration in
solution. Specifically, the present inventors have found that good impurity separation
is achieved and emulsification is avoided when the capping reaction mixture
comprises 5 to 25 weight percent, specifically 8 to 20 weight percent, more
specifically 12 to 18 weight percent, of the capped poly(arylene ether) during the

washing with the basic aqueous solution. In many cases, it is desirable to use a
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in the present nethod. As nmentioned above, it is very
surprising that the capped pol y(aryl ene ether) can

W@ 2008/0204&5 exposure to such concentrated base seCTIUBINE072959
wi t hout suffering substantial deconposition. [0025]
The Freshour patent also teaches that a higher
pol y(aryl ene ether) concentration in solution during
hygheh cogcehBatitesof pblyeryiecadher)iduring the semiiag edpwsd the method
decr eas concentr tlons of reS|duaI(ngun

ca%o@péwégl?wompm Fstiag e joncepEation; a8y, ut%b 3@? ipped
pwg/@frflaﬁé 8thkBNn 9e 2Pp Yi%’ 3itioRER&BRE 18ty Q@W&Qﬁ%eﬁkﬁ@ﬁﬂor to

vored ‘over a solution concentration of 2
theewgihingpeitlc thetbapiglageauy selnBowst her) . However, t he
present inventors have observed that using high

pol y@@éﬁ bgsé“&sreh G NCES &@e&ﬁg IR Q! B RG] BAktive

to e fication of t e aqueous an organi ¢ phases,

torabRyesepakahitan of cippbgereital aspwéiey forhfthe Ldapping'hreaction
present inventors have_found ett resu ar e

H&EW%V@HHW pasge g@éndﬁgf%ﬁﬁmafﬁy aﬁ%h JWBFO SSwilef soluble

W ' gﬁga?ncof Jﬁ% Rr8shesilibiealeebidaby dginid aﬁm’ic%' atdtelotuble

aryl ene’ ether) concentration in solution.
tﬁpmyu drgavad hyines hrndmosderationnibersobr & sranvecrhbedichentathe base is

rity separa I s.achi eved, and
g ﬁEfgﬁégpﬁﬁﬁﬂggﬂ§68$ﬁ@&“%W£ﬁhyﬁgxggpp|ng reaction
m xture conprises 5 to 25 wei ght percent, specifically
8 t 0 [@R27aihghirefeat ¢orhtordThne seabkéreead Klyat kRe tefficiéicy of the

wei ght percent, of the capped poly(aryl ene ether
ghing gStﬁtPh@ WHY%WWJ% ﬁowﬁ@taéa% LTS i%‘ﬁ Hfample,

v&E@ﬁ% ga?})lﬂﬁ re%éloq%%f\ﬁ@{v‘?thtaooagﬁ% qBE résfutlon can be conducted

concent r pol y(aryl ene ether) during t
at ammpepteted 60 $3095Ks spreifivatly Zan 9EEt mmmeylﬁcaldmiﬁ fos®°C.
adj usting the concentration of (e.g., diluting) the

xt BRE g eSE BT by abRORAPR Oy G S e

vmsm!aﬁts&@ RafipeovRd UE BhtSrasiol dft thobasit AGR&ls Ebmtlbamcustho the
in the basic aqueous sol ution can be any

capifieg raagiéon wixtaisrascesibhs Gexd faétli %Hleotﬁm@%mfﬁ gt whichveaghing

%&RMﬁéE&es fromthe capping reaction m xture. Suitable
ases I nclude, for exanple, alkali netal hydroxides,

wat er sol uble prinmary organi ¢ am nes, water sol uble

secondRRoy Yot ganiher araynies whivht e woteublnesthod can differ from the

washing method of the Freshour patent is in the volume ratio of poly(arylene ether)
solution and aqueous wash. Freshour et al. used watet/solution ratios of 1:1 to 2:1 and
expressed a preference for the higher ratio because it was associated with lower
concentrations of impurities in the isolated poly(arylene ether). However, the present
inventors have found that efficient extraction can be achieved when the weight ratio of
the capping reaction mixture to the basic aqueous solution is 2:1 to 25:1, specifically

3:1 to 20:1, more specifically 4:1 to 20:1.

[0030] Within the constraint that the basic aqueous solution comprises at least
1.2 moles per liter of base, the base concentration can also be specified in terms of a

molar ratio with the capping agent. For example, the present inventors have observed
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tertiary organi c am nes, and conbi nati ons thereof hi
sonme enbodi nents, the base is an alkali neta
woydpoxi4te, specifically sodi um hydroxi de. [ O0RZI/UT1968/072959
present inventors have al so observed that the
efficiency of the washing step is inproved when
conducted at el evated tenperature. For exanple,
e Sienghd beppirapsiengisrapactd mhlyd]iid(d, uné thwi bdsicaaginasiscsolution can

aqueous sol ut b t t f .
CBUPEE SSause paermeeal T 900 CanaEpes: AEleOLFRaI T FErieeid
v&Z‘%reIn? e@%gﬁﬁ ntlBQZR14 {Ehke KintSeik ﬂlélé’se&t RN EpaN&dalsaDby-product

serv the efficiency of the washing step is
of theroapieidg lrefactlblte ancawootimés thpenoessif exegeieanpingsagent | Tgcifically,

tl%lfl lgacél%saltqﬁ} %“51502{?%{1 19 ?%IH%%%@%?CBEIS%Q g‘n X}n%l;%ﬁ"t (Yf (ﬁg 9081 Byndlés per

ure a

e de éﬁlﬁﬁaleﬂtqgéé%cﬁfeﬁora@ﬁéchﬁj’allmw ionl Woilashpet h&)lep bﬁsqmtfalent
met hod can differ fromthe washi ng nethod of the

fiee agidon ofsr embofliangnts, fhs%évaw@waﬁ%oqs&ﬂuaowwb BW?%WP% Rase in
agvg F’n ;lts C:;‘)ﬁod ?Itt% g@rrg{ﬂg g%gl%%{\é?ﬁ%leﬁr ERN, sBlcifdall g@?% 0.8

0 2 :1 and éxpresse
nprlef e endeof ajuitdimt fieghad. rati o because it was

associ at ed mﬁth Iomer concentrations of inpurities in

t he e_.ether wever., .the | e
|nveﬁ@gh3 eF ﬂ t%ﬁ$?g%§ﬁepé§f?%§ f@ﬁy@h§%§HEMKm
r@e&:ﬁbl@\fﬁﬂtu‘ﬁ@ EHht tcbﬁlpﬂ@ésgalﬂ oXiditive §flyhiézatiapRinalyst aredli arch as
m xture to the basic aqueous solution is 2:1 ta

cgmeea:u @n aadnggnesel o atbers woidss ethe paethed cean gomprisg &X}daﬁvely
003 |

661&811 zd ﬁ%l){lé’l\(aﬁdﬁ roﬂh&?)? élg g{é}%ﬁ@%‘% (%f{a!"s‘c(') vehf! Fncp@t%t?lyst metal to

fbﬂni arpodyméésdon trélﬁtlbmsﬁxmm cenprigitg die papaallew d:iher) solvent,

fied f
BBt Formzhplle, SUHe PRESERE P EHeDl SShives Tl Hom  the
p%ﬁ%?%rl\éﬁ%rhfgact‘{m{eﬂx&tﬂﬁ (RPRO B RPBRL step, aheAGkdlyst metal can be

ride, and the basic aqueous solu i on can conpri se
remevetdaﬁrem theapolamwmtw@f reactsmt piRurgppeer blerthmfnr@n@ﬁ reaction.
ui val nt free wher Ot f.ree [
A GRFons 1ABHBT sty O By M E By Hirdofgard fis Fovine
r@ictlbﬁ‘ Qné PRI theR8iC talg08b U8 Rehshing stdprreﬁsltdrﬂz&l\my d&: @ftalyst metal
ent . SpeC|f|caIIy t he basi c aqueous

excess cappi

cg batanonyed iy cgléhgem séncuientiylh s BNCARBEINE "GN 61epg Thus,
11%' S%H’[ED leﬁl%o&%{ents, the basic aqueous solution further comprises a chelant.
Examples of chelants include polyalkylenepolyamine polycarboxylic acids,
aminopolycarboxylic acids, aminocarboxylic acids, polycarboxylic acids, alkali metal
salts of the foregoing acids, alkaline earth metal salts of the foregoing acids, mixed
alkali metal-alkaline earth metal salts of the foregoing acids, and the like, and
combinations thereof. In some embodiments, the chelant is an alkali metal salt of
nitrilotriacetic acid. In some embodiments, the chelant is used in an amount of about
1 to about 15 moles per mole of catalyst metal. In yet another alternative

embodiment, the catalyst metal can be removed after the basic aqueous washing step.

[0032] Independent of when the chelation of catalyst metal is conducted, the

aqueous chelant solution may be separated from the capping reaction mixture via a
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nol e of equivalent free acid, nore specifically 0.7 to
1 nol es per nole of equivalent free acid hi other
W@ rivomiraent s, t he basi c aqueous sol uti on can cREPUB2E8/072959
the base in an anmount of 0.6 to 0.9 noles per nole of
equi valent free acid, specifically 0.7 to 0.8 noles
per nole of equivalent free acid. [0031] hi sone
pesthadicomptising t hdiquaphiud sdpeptibs teelnmiqued sath as decantation or

pol ymer.i zation reactign m xture that copprises an
CeRiTLHRatRe poV@WEr CEHPTERIE B fg"t‘pq?r%eldal {,H%s Lﬁ’f?eaﬁenerated by
c&ﬂﬂﬁ%ﬁti&[ B¢ qgfé@ﬁo TE,O?@ BabrcuDkpkkifidal§ 210BHRO 40,080 o-forces.

conprise oxidatively polynerizing a m)nohydri ¢ phenol
in the presence of a solvent and a catalyst netal to

f or ml@0330 Wiy theapplyfrrylere cihsh) i xynihesize8nisr fhei Argseee of 2
pgférli;%e '2%%0%12@”@1%1%# E?ﬁlﬁ%fl@% lﬁ%’p%{‘ th A1k tc?#%e?nltptoﬁﬁl@llene Ieﬂler) can

Dodi e I'S renpve
ch@byEe 1dsz aharoBr regaalt foohs pas wee niiliodr by ovighe afagpalpg metal,
step. The cat alr%gst et al d fromthe

can. he remove :

ST sl brrioaE AR R BTG OB gy s ot g ifgally 0.1
|y oM 198 ratiabyst oRrhaky bene isol
t5r g?%&e‘%gl lgri}ﬁi:otﬁlgf}’;?%lgnﬁgg%aérwfhe clétﬁ%i ngﬁﬁeicte?%lﬂ OanoEI: tsolated
chgfedpelyi(inglebasiber)aqueous washi ng step. Alternatively,

the catal yst netal can be renoved by chel ati on

conc wi.t h. the basic '

Thus 10T Ik helh 6T e € AR ERAT oG 3R, SaBhng step. For

ekath 1@,3&1 §(Qﬂ| @%{r%@lﬁin&nmh'i@lbaﬂétho&ﬁﬂ@k esmpfisashehshinigsthe capping

i ncl ude pol yal kyl enepol yam ne pol ycarhoxyli ¢ aci,ds,

reqetipR Bk WERaVBB AL C Igwlﬁé? u_%@ﬁfﬁe%%ﬁﬁbﬁ’;?ltg@l SeREy fjmcludes tap

vfa%r}/(a@irog%gldv%e G Pi3u %ltlﬁleﬂurﬂﬁh%at%ﬁl, tiid QbattN€ which small
oregol ng acids, alkaline earth netal salts of the

afroneg ¢k heyeighit gercent) oxalta bkdidi othetraddifiers Abvaeccoadded. In some

tal salts of the f i) [ d the. |like,
cEORIEY s Vel bR Sy SR rehrut firlfe JC. s
ahSthéNedinkAd, i inMNBhRl et dim&ts fid fietholl rdoapeikésCwadhi the capping

sone enbodinents, the chelant is used in an anmount of .
redotion Mixtwealsht an Sicitit equenss sairionof Y Hfyar agidiwash s

I n. yet, an r e I %ﬂgdi- .. th at.al _ .
piicl Rt R ol e RBRE FTRR, 1P Mdes (BB E Y J-OUN
dsth ety lain@dis3fridindeipeand esdd with gheth)atiyéic ahlefdatdie @m a ofipping agent.
catal yst nmetal is conduct %d, tﬂe . . . . . .
Suitable “acids include, for example, hydrochloric acid, sulfuric acid, formic acid,
acetic acid, propionic acid, oxalic acid, citric acid, and the like, and mixtures thereof.
As used herein, the prefix (meth)acryl- comprises acryl- and methacryl-. For example,
the term “(meth)acrylic anhydride” includes “acrylic anhydride” and “methacrylic
anhydride”. In some embodiments, the acid is acetic acid. The acid concentration in

the acidic aqueous wash can be 0.2 to 1 mole per liter, specifically 0.25 to 0.8 mole

per liter, more specifically 0.3 to 0.6 moles per liter.

[0035] The time use for each of the aqueous washing steps will depend on
factors including the poly(arylene ether) concentration in the capping reaction
mixture, the capping agent type and concentration, the capping catalyst type and

concentration, the aqueous solution composition, the washing temperature, and the
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aqueous chel ant solution may be separated fromthe
cappi ng reaction m xture via aprocess conprising a

wO p@pafozb4hd qui d separati on techni que such as deRERUS1008/672959
or centrifugation. Wien centrifugation is enpl oyed,
the force generated by centrifugation may be 1,000 to
15,000 g-forces, specifically 2,000 to 10, 000
tygpef &ff @@ipmdndAsA@].  TWysivaltvresh p'ﬂhQS( 2&6 y teretOgninetep, srecifically 2 to

nt hesi zed in t sen ti .
134y, BBromS % Spiges TERYS QI LTaLY dapppat is conducted
uﬁ@éryﬁlﬁﬁya{g?tﬁﬁo@tcgﬁclﬁm&afb 9%t' $8 fofasidnhana®lenfOdion. Normal

15 parts per mllion by weight of catalyst netal,

agiteinfriovat ir;puolsp fo ¥ lphmtéemr kitpgremon spiptigmi ght  of
catal yst netal, nore speC|f|caIIy 0.1 to 5 part per

mII|
wei g gs)ﬁ% rs]omg I%hb%{im‘fdﬁ% Ft)%ez éapgﬁ{gs%gcrty ?Zrﬁfg;tlgrt@ ﬁgé ??tracted with
ah ORRddusT belutied hﬁ&p&amgcmﬂqahemrmﬂ ehytitexideprem  aquesosisolution

washi ng step. For exa n soQ nbodi S the ..
cHBPHYAS reficHsH: dBfEt npé’s %&é}& nﬁﬁ@“l&%ﬁ}iﬁ%ﬁﬁ@@%ﬁ%ﬁ“x‘% an

a[ﬂaﬁtﬂiétgl K‘ﬁ/&rgxﬂﬁ@tc%ﬁ bel donWhidtdd BEFHNAELHEL Askht thataghétfis solution

‘water” 1 ncludes tap water, deionized water,
cwmpnsmg acdtivecidp whidhi ie funatebs corshugtedatiore washig whh water.
smal | amounts (<1 melght percent) of salts and/or

ot her i.fiers hay [ ,

tho VaTE ha8nE OB GRAR pE i fing YT AT SR it o
Rt 2pRGus AslutibAt Eidiipriskaah ealkilh nseaehpirboide,mentesonhequeous
nmet hod conpri ses_washi ng the capping reacti.on m xture

spiufipn sempdsiag an Al onaaldwirRNidin an pgeeoys st FOPRIISHA Acetic
ab% RAG gt afty 1?1%%@9}#1 'th\éeﬁlfsp b )éécroﬂﬁtdqﬁgolﬂr@oﬂﬁlons comprising

Impurities, suc Ndi net hyl'am ne) pyridine
atiatiahytat hydrexideicah b(em:emﬂl)cacﬂr yeﬁone washyul wdid the agueous solution

cHRPHERR O et eI e CRer e phi e Bipreer

acid, propionic aC|d, oxalic acid, citric aC|d and

the |[®m,] Cﬁﬁ@nﬁﬂoﬂirﬁérﬂ%ohbﬁé@@ffashﬁg th@@ph@rreidm,onttﬂneture with
prefix (neth%acryl- conprises acryl- and t hacry
aFBrst agueAs eSolutipE RRPRSI{GAR rﬁuéf’élr Wefaé HWE}% d‘esecond aqueous

ﬂ,‘ﬁ% desh H%ﬁlr 1 G ﬂh%g{a dro%ﬂfg AR LRRES ylAIfE)t}ﬂa'P r15§f‘I‘FHdd1men’c
shiffibg tehprRile)l S

I ments, acid Is acetic acid
cagiptse0 maelnhg athe oceppmgt tmciaxm chigtuag ueithusa Waisth aq:tmnubesolutlon
cgr'n%ritsigg %111 nﬁ{aﬁ rgetal }ll}ldtroexrlde apsgé:olnfdI a%%cla(;t% sglu%gn tcgmgﬁssmg?lh Qkali
metal hydroxide, an aqueous solution comprising acetic acid, and water. Another
embodiment comprises washing the capping reaction mixture with a first water wash,
an aqueous solution comprising an alkali metal hydroxide, an aqueous solution
comprising acetic acid, and a second water wash. Another embodiment comprises
washing the capping reaction mixture with a first aqueous solution comprising an
alkali metal hydroxide, a second aqueous solution comprising an alkali metal

hydroxide, a first water wash, and a second water wash.

[0039] Equipment that can be used for the aqueous washing steps, includes,
for example, liquid-liquid centrifuges, decanters, counter-current extraction
equipment, and combinations of the foregoing equipment.

18



per liter, nore specifically 0.3 to 0.6 noles per

liter. [0035] The tinme use for each of the aqueous
woe@biozg1st eps wi Il depend on factors includi nBCT/K82008/072959

pol y(aryl ene ether) concentration in the capping

reaction m xture,  the cappi ng agent type and

concentration, the capping catal yst type and

con ﬁ EOU40RThe rbanfeh@luﬁﬁhlﬁrg UBays bé wikéd forcanpips tvasiing tsh:ps For
washi ng tenperature and thetype of e pmrent used
cTypPleal e le RIPFRSS IhFandycted Hzﬁ@dhﬁmﬁg@l e egpypriep} Lagd t) wash

tl%oéa %]é%é@tﬁﬂrn‘?& rdRIR 2 PAGE é heéoab lsMuéoﬂ @anQ)Qa ¥ Wir&8bsequent

t he mas I s conduct ed under d agitation
vzaehldgtstapss Swhprubvegnentt Washirgy staps cam mbhdn, tngxeinpte, washing
ti.on power input is 0.5 to 25 klla&oules

i akﬁ?%?giia 5 29BFANS SHUIFTH0%E] AHTC SIS WS Rln OF | Water:

AR £RBRI Rehdne e ipPitetd %¢ Woldihdted i I @CoatnWdus hmdde, different
aqueous sol ution congr|5|ng an al kali metal hydroxi de,

equprgieis ysedior aadhorasemgstdPsi ng acetic acid, and water.
Vhshlng Wi th the aqueous sol ution conprising an al kal

met al q uei ﬁh@ﬂcﬁﬂef@&gﬁﬁ%gﬁé é:cgéeg Cﬁ%aCl ing Qtﬁ%)ttﬁl a total

t he I on conpri Si whi ch
1§ol1Htfﬁ>nGﬂ¢1h<th Tlonta t“edalhsflation mahhcﬂ’hlgfam torensiaeletion method that

[0037] hi.sone enbodi

s S SRehe o b RoBRBR R S5 pyotaiin
eSEQ{H%ﬂ Sidpehyandr@lnsal vigeat aﬂﬂnhy VapsiAion, afsecondpaatenusflash
soluti'on conprising an al kali netal hydrOX|de an

davpledlimstisn| (foi oragiohpr 1N Abshi wosaeli avitharid ngle @rump), and

e s i

lﬁmﬁ&i@nmﬁﬁbsmgmmuﬂﬂughﬁanUmous sol ution conpri sing
acetic acid, which in turn can be conducted before

hi th t On nb d
s Apps iy TRERAIGH 1 i GPEIAR L E IPRTGE & capped
pgﬂgﬁgféﬁe SQEYT LR AP MeRitng a1 RhRhE efl‘i%f)%lfltlhé/ Qa[y@iﬁigd@ent in

ond aqueous solution conprlsbug an al kali netal
thy presoticd @f aaspdiventited a cappingertabrbiodionerit cappimsr fegeion mixture

R o BB B AEER Fpthehca. od
aacagz O USh&BinUtht Pd 1 afylent Silivg) Bnthal geadict nﬁtcﬁhdatwely
re rq%éltrg n%g@%géf oéjosmpsnoslmlfgt ! 8 %_X%I?errrlglr | %1}1(? g 2a20—%1tsl(305 gfmethyl 4-
hydroxyphenyl)propane; wherein the capping agent is (meth)acrylic anhydride;
wherein the molar ratio of (meth)acrylic anhydride to hydroxy groups on the
poly(arylene ether) is 1 to 3; wherein the solvent is toluene; wherein the capping
catalyst is 4-(N,N-dimethylamino)pyridine; and wherein the capping byproduct is
(meth)acrylic acid; adjusting the concentration of the capped poly(arylene ether) in the
capping reaction mixture to 5 to 25 weight percent prior to the washing with the basic
aqueous solution; washing the capping reaction mixture with a basic aqueous solution
comprising 5 to 15 weight percent of sodium hydroxide to yield a first purified
solution comprising capped poly(arylene ether) and solvent; wherein washing the

capping reaction mixture with a basic aqueous solution is conducted at a temperature

of 60 to 95°C; washing the first purified solution with an acidic aqueous solution
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enbodi nent conprises washing the capping reaction
mxture with a first water wash, an aqueous sol ution
weorpiesihng an al kali netal hydroxi de, an agqueRCEUS2008/072959
sol ution conprising acetic acid, and a second water
wash. Anot her enbodi ment conprises washing the cappi ng
reaction mxture with a first aqueous sol ution
c6@pRsing 0 tan ﬁiolkeabér liet akethry aridxo qeeldea seond gpuaifjaé sukition
sol yt.ion co Si an_al kal i t.al dr oxi. de,
TRt RIS Rt e e S SR T
s&llﬂﬁgn G DeacitiedqdRis kheHANNUSuNRBR NBmPE@REe of 60 to 95°C;
I ncludes, for exanple, liquid-liquid centrifuges,

vaelsiagtie sccondumirdiedciplutiont wihtwaien toopiclg aithiie uri figh golution
cglg%élggbéagﬁé%pow&%;y for ngd SgH’Ie{?{TEVOﬁGI‘LIQ ﬁgghn:lr Ft‘he second

use ['e was

pEﬁﬁecﬁé@iﬂﬁﬂrﬁwﬁM\m&rﬁdﬁ@nﬂﬁaécﬁ StSa ﬂeﬁlpelfaﬁﬁlﬂ of €ulta 95"6 ataﬁcﬂl 1solat1ng
node, the equi pnment used to wash the capping reaction
th sepDedkp iy @Ryl encsakar L bneRYebHLZ98Ies It -can be used f or

subsequent washi ng steps. Such subsequent washi ng

step 20 E &8N Ad3e]ey qa‘?nbofdﬁﬁelﬁ Xanp kﬁeth%%’?ét@-@aﬁﬁeﬁgﬁxﬁ%r@%q&féd ether)

basi eous sol uti on, an acl dic agueous s 1 on, oOr
peteed. byAht: eretizd ofghg probding pareglpph.) eed sothprigies thse thed or gqual

AP RLRS TRy P DA RTR g 5B it o

(ﬂn@ﬂh?e@hbmﬁ a{nh?d@pﬁﬁcdle@mhéﬁaﬁ yehaﬂ &0 e;do)e hrtbypemiliibaby weight
i sol ation nmethod. The term"total isolation nethod"

of 4f(RN-dirgethilamdrs)BYidRe- net hod t hat renoves vol atil e
conmponents. Suitable total isolation methods include

devol @644:] ik rngé}‘zElbﬁ U3tcRls t& Qf(ﬁiéﬂgaaf&la&»c PbREFotidlene ether)

evap r at e evaporation, flash devolatilization
p(ca‘paredd)gamplabpvm gictipda ahd ashpuesg &iss Whatnmraf:queu tp Dfpparts per

e lschaistedt of RSy gP R o haRHESTE i POHBetmacryioyt
gﬁmd@t lantiZ 139 tﬁéﬁr&SIeQﬁbl chQ"@jO Qags SI&QChﬁllhﬁn by weight of

enbodi ment is a nethod offpreparln a cap
451, N¢cmpthalanine)pwrigine.c sipsiically dessy Bapt @rn@qlaal to 500 parts per

LRGPP P A AL RTREIE0E B s e o
eG@i o DOO pa&CHdr afillfondyureght of 4-(N,N-dimethylamino)pyridine, still more
specifically less than or equal to 100 parts per million by weight of
4-(N,N-dimethylamino)pyridine. ~The low levels of impurities distinguish this
(meth)acrylate-capped poly(arylene ether) from prior art (meth)acrylate-capped
poly(arylene ether)s.

[0045] The invention is further illustrated by the following non-limiting

examples.
PREPARATIVE EXAMPLE 1

[0046] This example describes a general procedure for preparing a solution of
a bifunctional poly(arylene ether). A bifunctional copolymer of 2,6-dimethylphenol
(2,6-xylenol; 2,6-X) and 2,2-bis(3,5-dimethyl-4-hydroxyphenyl)propane
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conprising a capped poly(arylene ether), solvent,

cappi ng agent, capping catal yst, and a cappi ng
Whyppozh4es ; wherein the poly(aryl ene ether) i sP€HES2008/072959

product of oxidatively polynerizing nononers

conprising 2, 6-xylenol and 2, 2-bis(3, 5-di net hyl - 4-

hydr oxyphenyl ) pr opane; wherein the capping agent is

(fetrembihaibisphemo] akh TMBRIE), wak eradaredt bye ormlative cepdlpmefization in

met h) acryl i dri de to hyd th .
TRt O CopeSirige §tanty Eh PR SR jogsisted
OELQ% Wé peRene) B-diethGBRANII And &Y Sk pbRent 2,2-bis(3,5-dimethyl-

i met hyl’am no) pyri di ne; and wherein the cappi ng
4gydraxypbenyl)sraqpaes. hTae cgtalyst eqripdr antipilist watgr splable components
concentration . of the. - I r):d n.t
GRS PhbER e, 7B Fe5| K30 8BRS ki ' feon
tidodm todtril St acsBs s i(NT AWM dolutiohe Dhes irasuhigesfisicl ohdl tpody(arylene
washingithe cappi ng reactjon, m i [

_ i th a basi.

HADICEIE) g8 DG BN VISEOS @V 8T ABPYHY-0% dReir nse eram
e o PSS S ey i

(GO MK ik S BhCafecLl Mile Rl SRR ABs of the

byae¢tRingl WBE hidig rhdiRactdpieidappadelde daotiomiwithumethatriylic anhydride

basi ¢ aqueous sol ution is condu d at t.enper at ur e
MAB0 t6 gatles DRIsHNRG e freer s'akgugﬁoflp d lgoltﬁ‘i’i Brpsence  of

I\Y\'f\lt-ﬁm@ﬁllyﬁlﬁkigé) ; R aseaFol g1 ilﬂ&_@@?gf 1O f Gred 1(§H]g|101(1]ps) as

ol e pe acetic acid to yie a second purifie
csling icatulysontpr yisldg 6apweighp pkseealr yolatien etthercjhaanate-capped

SRR e BEa b, ot BER L PNREL Y e v
ah%ﬁﬂﬁﬁ@%éﬁ@sitﬁfof@gmt&/gﬁl@hs%&ﬁi’[izﬁgc‘irh@hl%ff&ﬁﬁ purified
solution wth water to yield a third purified solution

conprising capped poly(arylene ether) and sol vent;
GNP ARA MY SEXGMMES AU 2purified solution with
water is conducted at a tenperature of 60 to 95C, and

i sol at i h ryl r :
devoﬁg%ﬁgﬁifﬁbgggﬁggé@gﬁﬁggd%ﬁg?ﬁfﬁ%?ﬁ%%fg%gggﬁdgﬁthrésCE
ré;aic(d?ﬂﬁ tlR)tactyyic akkl espped/lipaniiydaidel enkbcappherJatgbyse patledsolated
by t he net hod of the precedi ng paragraph and

belgpgiional pryEBdestien) or equal to 2,500 parts per

mllion by weight of (neth)acryloyl groups as

(et h)aeN YﬂhECsaﬁﬁ)iléli @sidnARl N GeparhOyd E@Qt!ﬁ}ﬂléf idec. ad 1) was

| ess than or equal to 1,000 parts per mllion by

pwiargidt from the (3, NetihtrperephiaselRa)pf ingithpstylate-capped bifunctional
poly(arylene ether) in toluene described in Preparative Example 1. The methacrylate-
capped bifunctional poly(arylene ether) was isolated from the 53 weight percent
solution by precipitation with methanol (3 weight parts methanol per 1 weight part
solution). After precipitation, the slurry was filtered and the cake was rinsed once

with methanol before drying in an oven.

[0049] Comparative Example 1 starting with a similar bifunctional copolymer
of 2,6-dimethylphenol and 2,2-bis(3,5-dimethyl-4-hydroxyphenyl), but the capping
and precipitation procedures were different. The methacrylate capping of this batch
was done using 1.7 mole methacrylic anhydride per mole of poly(arylene ether) -OH

groups and 0.2 mole DMAP per mole of -OH groups. The capped bifunctional
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[0044] The invention extends to a
(meth)acryl ate-capped pol y(aryl ene ether) prepared by

w0 b@arave net hods and conprising | ess than orP@&rusio08/672959
2,500 parts per mllion by weight of (neth)acryl oyl
groups as (nmeth)acrylic acid or (meth)acryl oyl
anhydride; and |l ess than or equal to 1,000 parts per
pBiyiidr avnshiyolued Ghtantfoldent Nrdsipdiatien fwyithaisdmropamet.i Tienesight ratio

specifically ] ess than or_.equal. . 50 rt e

ORFIOPTH yovﬁe{ugml Ve 3L (Nt%%a?%faﬁw SRS, ek lgged and the
t

I FoSRSTLALER hioLPRRL TG Brormite b, s O

<mdehsmnﬁen9p@ami|cally | ess than or equal to 100
parts per nillion by wei ght of

4- (N, f
LT AP ALe el gon 7

c(@l‘ﬁir{iéﬁ@ﬂs)’d’]&?ﬁ;e@) berp. Ogr@ﬁ’lnmeteﬁsr ?7615’ incheslz) with a toluene solution of
met h) acryl at e-ca . 00

TSy eﬁftpbw¥>f@8 fHarehasolulipn (fr%gla%lﬂte?ﬁ S ggﬂ%fbmlﬁwqﬁ\%%s ied to

?%‘ 3 1980 F&:o &éanﬁﬁ%§ twé E@?&%T&Mﬁngmvﬁhﬁ (9101910%’36&12& cloth

his exanpl e describes a general procedure f
eqmadl avgraglgdiyuevaparatipn 4o bbfaimehquo A8l weghtyeasept. dpwregnated

ctuza %rggﬂpé)ﬁlgllon%gg gg %]r%lgrﬁg’%p q;a¥nmates \fzver% p@ocﬂic'é@%@é a@ﬂ%@ gjeveral
p%Tp%eé%' Sérdp éss%rﬂﬁ{dm% 4orhidr axvRBeRyd JaiRpANe (dretsnarseed at a

bisphenol A, TMB was prepared by oxidative
pu:«;spm’eyxfﬁﬁﬂﬂaltﬂmﬂms t(B)(DQ@epmmdﬁ Ellltrbcqﬁ@gefﬁt@lr@ﬁf mgputes in a hot

pécfsg.g gflg\g%?ﬁ% tgléh%% ?ct)rfa giiﬂ%% O%E eeﬁ 1%6(? %sgr?gg kn%r%ﬁqteter
percent 2, 2-bis(3,5-dinethyl- 4 hydroxyphenyl)propane

The gadsl yzstsora@p peat feedwas kenduseddesccsmling ke Immméﬁm 13.
were either allowed to remain in the reaction m xt
Bneﬂevxthneapccememft(}mraw %@@éb?f@s flogteben thesurface of the mOhen solder

I t t
Bﬁ (EJFK,C ?) POh B%l? geP(aorV)? en(z Qjé#{%m%‘l T(}%g%{n?geg\!‘/%# ﬂgudallg examined
foNblikteshE M‘lrﬁﬂ"(@@d tdist()ﬂ’[M)l of maldng. A Q&Sdémtirlgt epuliebe for a

gran1(dL/g) measured in chloroformat 25C
larsgterraith R HisBaysigs of Bisteng, Arimiags MisorgAR Ol‘rﬂét% re

met hacryl at e-capped by reaction with nethacrylic
anhyci()@% The results are in Table 1 below. They show that the Comparative

Example 1 laminate prepared with a poly(arylene ether) having a residual methacrylic
acid concentration of 3,116 ppm, a residual methacrylic anhydride concentration of
269 ppm, and a dimethylaminopyridine concentration of 10,827 ppm failed the solder
float test, whereas the Comparative Example 2 laminate prepared with a poly(arylene
ether) having a residual methacrylic acid concentration of 1,810 ppm, a residual
methacrylic anhydride concentration of 231 ppm, and a dimethylaminopyridine

concentration of 2,102 ppm passed the solder float test.
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(MAA; 1.1 noles per nole of free -OH groups) in the

presence of N, N-di net hyl am nopyridi ne (DVAP; 0.2 noles
weenpeddes of free -OH groups) as cappi ng cat al BGT/US2908/072959
yield a 53 wei ght percent sol ution of
met hacryl at e- capped bi functional poly(arylene ether)
in toluene. The bifunctional poly(arylene ether) had
TaBleiint ri nsic viscosity of 0.09 dL/g neasured at 25C in
chl orof orm COVMPARATI VE EXAMPLES-1AND-2 [ 0047 Fhese

LILLAE=AYS

exanpl es illustrate the inportance jof Fel¥dli ng|t e Ex.2
Tlrﬁnﬂllg,od%m[rg@l @uah et hacryl ic acid, netilbacrylic 100

dllllﬁ)url %Waaaﬂ(] Cappl ng Cat at ysSt | n[ Bgzs!llﬁgl at ejnpl E%O

pol y(aryl ene et her). he s

20 @! gefe}gy}l%@&ﬂn\éﬁyﬁﬁ@w& @b [C. Be.pl") pes 2.02

nr Qh wialk bt mnaro~aaon
ul \.,u LI 0 B i R VWWCT YITt |SA=] bCIIL DUI ull o010

tmbhiaba‘gﬁbmlép@abped bi functional po| y(a®¥Pene et h&305
uene de I bed i n Preparative| Exanple 1. | The
i IFI%tTg 2%5\9(‘1 bifunctional poly(aryl S hc:xr%o2

Dézﬁﬁndtéﬂilcﬂined; (htn@)nthe 53 wei ght per cent kBl ution by47

|J| cu rtattTom w_th—mettanot— (3 Wwei g ha
JJ PREY FhMYEFE sol ution). After rec?ﬁ)ﬁatl . r1t g
Mggh@my\@gm; ppered and the cake was ri nged on,e wp31h

haof nra f“IV‘\lI no— i NN AGT CAaraa + 3
|||9 H—ah—oOvet: UUSI] wllpil dl 1 VT

IE%AIP{(bplnllrsMa’rPPEg with a sinilar bjfudéi§2dnal 2,102

SoRRPHYMEEsOf 2, 6-di met hyl phenol and
[75 0 NSTSAARAA 1, TTe] CaPpL

)
eci n| tati-on procedures—were—d fA
P \¥ | T C | - 1

@e38%5cr vl at e capping of this batch as ddHe using B2y
nol e net hacrylic anhydride per nole of poly(arylene
ether) -OH groups and 0.2 nole DVAP per nole of -OH
@W@fyﬁé ? capped bi functional pol ymer was isolated by

precipitation with isopropanol. The wei ght
ratio of isopropanol to solution was 3:1. After

pr eci{pd3zatExampldshies sllustray thasffédt lticeconderaration loé tizadodids in the
was reslurried in |sopropaﬂ The second sl urr
T

organicephage anrithe geNGeaEAIqn ¢gheaiigoyRRasH PR the iR e water
Cﬁ%ﬁ&&ﬁg{ﬂ%@h&ﬁng&%xﬁmm sty inpregnating gl ass

a4

s

[0054] After capping the bifunctional poly(arylene ether), the resulting toluene
solution (44.4% solids) was purified as follows: a 10 gram aliquot of the solution was
diluted to the required weight percent solids by adding toluene and the diluted solution
was put in an oil bath at 80°C for 30 minutes. The required amount of deionized water
and 50 weight percent NaOH solution were added to obtain the desired NaOH weight
percent in the aqueous phase; the typical addition was approximately 1 weight part of
aqueous solution per 7 parts of toluene solution. Right after addition of the aqueous
phase, the mixture was shaken by hand for one minute, and then the mixture was put
back in the oil bath at 80°C for 30 minutes. After this time, the mixture was taken out
of the oil bath and processed in a lab centrifuge at 3,000 rotations per minute (rpm) for
30 minutes. The sample was taken out of the centrifuge and the two phases were

separated by pipetting out the top phase. The organic phase was given a second or
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centineters (7 inches) by 19.05 centineters (7.5

inches)) with a toluene solution of resin. After
worzoovmzp4the resin solution for 30 m nutes, thePCBEERV08/072959

solution was heated to 650C for 15-30 seconds. After

two cycles of dipping the glass cloth, the glass cloth

was dried overni ght by evaporation to obtain about 50
tlYi/ﬁi' @hdh pendiesitd, follpriag et chequociiine desoripediabovan (i . e

"prepreg") Lam nates were produced by st acki ng

severa e conpr.essi on nol di fo m nut

o B anBucrding EByS seve Hie anngesClrardr P e
ciohPREMARS T3P aMNESIn iMebieool ing for three

mnutes in a hot press. The average thickness for each

| am nate was determ ned using a mcroneter. [0051] A

sol dép050] dagant essscendtone a"ﬁbll@c& gt thecsieation of water in the organic

PC-.-TM 650- f (20
e L e T G e
a8 € Gatesirancorichetfatioan®f/&d wiids éxalnd rodakne Tiethram maEeample 1,
was visual ly exam_ned. for bllsterl , .shrinkage,
veliess Brercoapentighomnaf spkidy, inAhe Gegagic P By Y propp angl the
[ n i
chﬁ&hﬁ% ! gﬁsf&gn%hss Yale R 49[‘-3 Pfvefdht EféEl'lt 875 ppm of water is

rtion, or nmelting. [0052] The results
faurel in theTarghrac phivelader a fitse ywashend ﬂﬁhppm héeidbapenoat iwaeh. This

TR s BTN BB AR RIS

wheh Hee BRREnteatiol Dif dheadolide ishACw ¥ilshiCpcaddny i thél@rganic phase and the
concentration of 269 ppm. and a di nethyl am nopyri di ne

coneoAiana el dhe afuaes 82v¢ ppriial (- Eaveiah REPAérast 1egEgsenied by
B&shie éNhel‘ eas the Conparative Exanple 2 | am nate

prepared with a poly(aryl ene ether) having a residual

met hacrylic acid concentration of 1,810 ppm a

TabkiXdual nethacrylic anhydride concentration of 231

ppm and a di net hylEminopyrkxi2ne |coBeent rlat Eand of | Ex.5
\Zzagpgoppm passed the[sol dey fl oat test 2Tgblie [1 2 1 2

?hésgéUde Examples I-5(iTTustrdie the effect
%%}y ent fati oh of15t he|sol3Ms iin th® orlganP@ phase 40

Iﬁaeq%ﬁ?]il(gﬁ&”bc“lrnli .UI UIL the ggtsuu; 'széllgbz ha BSBH 110'n7e 103
e 4 N 4the 600 gaind ¢ a ud.b Ng8.Ohkel 0. .

a&ww}ma%«(w%& okbs. Phe 9

NaOH added vs.

stoichiometric for 75 | 75 75 1 75 | 75 75 75 75 75 75

MAOH (%)

Water in final organic | 3.5 | 451 | 479 | 528 | 629 |1,101| 554 |1,928)1,564|7,048

phase (ppm)

EXAMPLE 6, COMPARATIVE EXAMPLE 3

[0057] These examples illustrate the effect of varying of the ratio of the
organic and aqueous NaOH phases. For each extraction, the organic phase was a
capping reaction mixture in toluene containing 42 weight percent solids. For
Comparative Example 3, the aqueous NaOH phase contained 3 weight percent NaOH.
For Example 6, the aqueous NaOH phase contained 9 weight percent NaOH. In

Comparative Example 3, 2.5 weight parts of the organic phase are extracted with one
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[0054] After capping the bifunctional poly(aryl ene
ether), the resulting toluene solution (44.4% solids)
woepeifi ed as follows: a 10 gram al i quot of PETES2008/072959
solution was diluted to the required wei ght percent
solids by adding toluene and the diluted sol ution was

put in an oil bath at 800C for 30 m nutes. The
Weeglmip’aﬁdofafmumueoﬁs NaObh) i wiedcasaih elfx aampde $0 Mpartshof the organic

ercent NaOH dded t '
“%é@ﬁeg@%ﬁ Hed it e aidng uieons NohEboris TR pRfeedure
o?ﬁ? R0 1 %851 ARRH O h Rl Bk Yard pWRiHAtin F3BIE 30f aqueous

on per 7 parts of tol uene solution. Right after
add|t| on of the agueous phase, the m xture was shaken

by hé@Qﬁ 8 dtr capnizs seien ditos Tabld 3t thahingreasing douaeoup oI g organic
ﬁiaﬁ 1%11 t)?nlrnr% %)e(‘ir%cted H%t h2 §tpa§t9(t)c9 Wts 3¢ o q%z{llu%: J%thgflélf 815 onp part of

e m Xture ‘was K& out
adisbup rNﬁ@HS?ﬁferselya affedes clen trdfsllcfuag enmung, tﬁ)ﬁ)ﬁleﬂmbgﬂiic omthydride,
per mnute (rpnm for 30 mnut The sa aken
neﬁyl@ac&r ict . caith Wretigdt 47 FH@t@tdew g MROh and MAA

gfg{s% §da P}}Slepg RAEL Wagh QUkndtWEsH QQI‘GOM%HUJ EorRhtBANak those

ven a second orthird wash as i ndicated,
aﬁﬁhhtewnn@(mﬂlﬂe s7am§1 pdcbn@rd uhe adwsot pH @dt@abgwmlor[ 0055] organic
The .re wer.eanal d for water
PRRGHB DS L}’{/‘ ag's z?)i)}mnﬁgx?’%%%lz]?s are shown
in Table 2. [0056] It can be seen from Table 2 that
TabR ¥ etention of water in the organic phase increases
W th increasing cpncentratimniof the gqueous base, 1n

this case NaOH, and jagrLeashife.GoNeENt T abians Bizahide] art
solids in the toluene %Joﬂ?— ad};db Exarnpl e %qué@ﬂ ‘i\Ea
i oSt GG SE- TS J'DOrganlc

eoncentraty “n.tg‘ griras - the
Vel gh_t perigg.tal?i%nd ﬁ@\%@%iem g@-ﬁgtebp l@;ﬁg@%e:' o seaﬂer

base is 4. weid en
found in theéhdbgani c phase a rANaSMf. fls
pRHfen |t B6,98échnd Wadh. This &7/l ue i nche¥ses|tols 741
MB(pppin af t4502 he fil,356 wash ah@6§048 pphV3ften tHeb39
BM@QT@;pM@Sh mheh the ementrati@hlof |thel,3dlids i 9,80
WaicBlPpnbericenfid n| thei@sgani £ phgse and te26 57,003
concentration of the aqueous base is 10.3-10.7 wei ght
percent as represented by Exanple 5. Table 2

EXAMPLES 7-10

[0059] These examples illustrate the effects of aqueous phase composition
(water versus aqueous NaOH) and organic phase solids concentration on residual
water and capping reagents and byproducts, as well as the quality of phase separation.
The extraction procedure of Examples 1-5 was used. The quality of the separation of
the organic phase and aqueous phase was determined visually and is reported as
“Decanted well”, or “Organic phase emulsified” when an emulsion is formed. The
concentration of MAOH+MAA, and that of DMAP were determined on a dry polymer
basis (indicated by *). The results are listed in Table 4 below.

[0060] It can be seen from Table 4 that extraction with water removes
essentially all the DMAP, the retention of water in the organic phase is relatively low,
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EXAMPLE 6, COVPARATI VE EXAMPLE 3 [0057] These exanpl es
illustrate the effect of varying of the ratio of the
woe@anraeiand aqueous NaOH phases. For each extPEDUB290§/072959
the organi c phase was a capping reaction mxture in
t ol uene contai ning 42 wei ght percent solids. For
Conparative Exanple 3, the aqueous NaOH phase
aﬁ@ﬁh@isé]ﬁﬂiatad \phi?]@btar@easi@nﬂechhtﬁi-l Howe\Ex,at‘qel engenttation of the
aqueous ase con ned 9 wei ree nt .NaOH, hi
SRR AT ADH o ehi g @i b o S PIRRENG M feons
R@@%@E&l&éw ﬁeiee&fé%w DRI ARG MAD!me bAAHRAYS dual
: ereas I n Exanple 6, 9 parts of the organic
chhoehtratéorap & DMEAP ds relativeily higheie apdrsp ipfthe reéendiqnedukater in the

RS RS FELLSE SRS p SRS gy e

TCaR R 5eRbn froaMETales $ahddl thanikaasihg thel doacanmtioh odkolids
the organic fraction being extracted from2.5 parts to

iy thea pregnist phepey&ieit 19t 30r weighl PHpt GQY%TS%Y aéﬁﬁaté RIS exraction
gﬁ; Qsdﬁll c§t%!i %Kzﬁgg ﬁgfeﬁset h& §1§1§a‘1 ?W WS\ Qhd the increase in
acry i'C anhydri de, acry IC ac and water. |t
vmrbtenmted that the residual MAOH and MAA ampunts in
Exanple 8 after Wash 1 and Wash 2 are substantially
ater than those anounts in Exarrple 7 I'n addition

mount of water retepti hac

ot

substantially nrp,tprEX? A Ex o SIN QE% vz:nlml QE¥°10

Falidse 18 oenivPRIESE 7- 10 150059 Thé§e exarrpl &9 i 11 st rat®
{WmBokeffects of aqueous phase conposit|on (water |versus

ausaNts NaOH) and |orgahi ¢ phase kolids contentrationl

SROHEsddhdals. wai@l. [and ¢appi hg re@pent 5 andobypr oductlsp
a MO ag) the quality of phase separation. The

SRADRCI VPIA REARFAUT §6R1318Xanpl 313- 5 Wasydase@.  The 10,760

=e

Aﬁ(ﬁpr ¥ rne_separ leUH 0 [riem@rga i C p@ase and 2027

Aaot-a

SewWasS et efyane Hyan report
ggaterDé% %d‘_’r\%@i’lf’ 011’22 anlé phase| emu? (%%?)fi ed" ﬁ‘hl

_r_‘per‘l Thn oncentratt-on—of—NMA .Ll.l\/II\I\

and that of DVAP welscygedr i H¥gA a R}ecé}&?@‘m "Organic
Quality of separation well phase phase

emulsified emulsified

EXAMPLES 11-14, COMPARATIVE EXAMPLE 4

[0061] These examples illustrate the results of extractions performed on a
toluene mixture comprising 25 weight percent poly(arylene ether), 28,032 ppm
MAOH-+MAA, 2,259 ppm DMAP, and 5 ppm Na’. The oxidative coupling catalyst
was removed by chelation prior to extraction. Comparative Example 4 represents a
sample that was precipitated using isopropanol as an antisolvent; it was not subjected
to extraction prior to precipitation. Table 5 shows the extraction sequence for each
example and residual concentrations of MAOH+MAA, DMAP, and Na" in the
organic phase after extraction, on a dry polymer basis. “Stoichiometric” refers to the
stoichiometry between the NaOH and the total equivalents of methacrylic acid,

wherein the total equivalents of methacrylic acid are the sum of the moles of
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basis (indicated by *). The results are listed in
Table 4 below. [0060] It can be seen from Table 4 that
W@2i0pmzuidHN Wi th water renoves essenti al ly al | P€TES2008/072959
DVAP, the retention of water in the organic phase is
relatively | ow, and the separated phases are easily
decant ed. However, the concentration of the residual
nM%bM@Q’icichfoﬁhéddl aed Yyfro@itt iOmhe twppiighesctioanad two times the
extracting w th agueous sodi um hydroxide is nopre
merleseet pyeesy mathacpyiondnhvande pee ° BPINgHEAGHOL; glfpable S,
%g&?ceﬂ:tﬂ Al QB 1 Phn % %ﬁé‘oué §01{1 @Eén‘é%’tlﬁg BE gl@%oleé‘?@r B€r bBacetic
retention o e organic phase
asiddbnd omferorlgafubte: ﬁ)h‘aWetef”orerf@s am delmaizsd OvRLeKi tIFDrt fhleh Washlng

ueous ase, Lt can

s sar el bl Aubie PhBR slR PET RorreSi BB Ppteftion
%k Q@] T'hep%%n% 5@ Weret @ndlbt¥eh@bidiRetoc hraeddet 9 IEy(amples
affects the extraction process as indicated by the
lihcrease in residual MAOH and MAA, and the increase in
vvat er retention. Table 4 EXAMPLES 11-14, COWVPARATI VE

@o%zi Th208hls & R RaPARTR &ﬁce% Lt BRlpitNe &S Uhrckently
of e tions perfornmed on uene mxt%
egqys IMA OFI-RBA S lhgh/bvq:le lamh!stal;[t(dl yafreoupt ef é)MAIRem)d sodium ion

réﬁ@ggfﬂ {ar%%w r?é( egqgs@%%qlﬁ Q}iglag E@jlcwn-{ extraction

ot BBt OfhdPrsb@iind Owﬁﬁt Eﬁ@rﬁf)l@n 12 GeviparabieV efficxeniPate edtracting
represents a sanple that was precipitated using

Mé@bﬁb@éﬁol as an antisolvent; it was not subjected to
extraction prior to preci pitation Table 5 shows the
Te%gfersactl on sequence for each exanpl e and resi dual

cCABRCAn

*

;r'g';::';';;féﬁo;nneﬁ“@s*r?“%e s bobher, | e

basis. 1Std?-chionetric" refers t£ly

bet ween | t hd NaOH/ 38101 ¢he NaQH, | pmllf'lﬁgl entls of -
FstHacryl i @ aci d75%useeichi NaOFe |t ot ab44%qui vial dat® of| 1,600
met hacrVli @ acid areWdte sum df t hie53%l es 780 544

of met hac¢ryli c acvsboproadhutie@tas a ypsdoduct in0the --

Capf?a reacti pn7andidislONaOMES| they 3371 es pf e8x3eSS -
cryrigannydrige dggd ' n [the tapping) reagtion hizzg

Tabl e 5, Iz_bel Cacl WatéeT Ers o azwaﬁﬂueo S sghatijon ¢4

VaWalaVall

U'J

CUITTo1

r\ﬂ
l.I LAY )

P30 Sen RO || ST 04Tt T 2653 -
Ex. 13 2 Acetic acid 5,639 1,313 1940
3 Water 3,144 78 518

1 Water 101,121 590 --

Ex. 14 2 150% stoich. NaOH 3,592 700 --
) 3 Acetic acid 5,159 0 915

4 Water 3,172 0 45

C.Ex. 4 NA NA 3,666 1,241 27

* based on dry polymer weight
EXAMPLES 15-18

[0063] These examples illustrate the results of extractions performed on a
toluene mixture comprising 25 weight percent poly(arylene ether), 27,989 ppm
MAOH+MAA, 2,554 ppm DMAP, and 4 ppm Na’. The oxidative coupling catalyst

was not removed prior to extraction, and the chelation step was combined with one of
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acid, and water hi Table 5, "Water" refers to

dei oni zed water. For each washi ng step, one weight
wapiv/ozf1aqueous phase was used for seven uni t BCD1S2008/072959
cappi ng reaction mxture. The washing steps were
conducted according to the procedure of Exanples 1-5.
[0062] The results show that the sequence used in

X aqebes Eltrashish sedpki T I&nWbshileg(Eﬂeps:mme(ﬁ&HMA according to the
however, a substantial anmount of and .sodi um i

PFasaiTR O Franlesof gant #01p RS EIMEeH S %QXti%tlﬁﬁ c?e‘i‘ifnﬁ%??if each
%&@E GRd %J t@ldﬁﬂt a%ﬂ%'aeﬂ PhcBMARB L ERIHe YMAGHERIAA),
elrn eef|C|ent at extractlng
4I\(E\04Hd\14%¢hymabh@)p5ndmba§wﬁ@) dng el yimetheveirgaitic phase after

\VPLE 8 [ 1,8 |.es t
cRB&Es TBIBR At oS BOrT §F poaea i G 2Ef witiohy when
pEEBRL |v$alsnﬁsea51ﬁ/\@hgﬁlhomr §1eﬂt2 o1y pey hee «t bgper ion in the
27 989 ppm MACHMAA, 2,554 ppm DVAP, and 4 ppm Na+.

pwh@mﬂﬂmwﬁ¢%@W%oupllng cat al yst was not renoved prior
to extraction, and the chelation step was conbi ned
Wt hé&%qﬁ] f éalﬂeo ague gHﬁ‘l th& Hsﬂfﬁ inofhb‘f’et &Rt alﬂﬁld{\@%ﬁ& A¥the one
step e conducted according to the procedure of
fix dixpmgies 11 514 TabbbseBvesiy ninplyize shath éhee yrasemstei oh the oxidative
ence for e a nd t I esj
PO RRAREETT PSS M8 A e TSROl o TSR RERgy, Thos
rémbPhl B eHergxt dhviva dbihinR aiallisghd(HMATducts pRidr Mafunttiortatieation of
organi c phase after extraction. In Table 6, "NTA"
thesP RS or proortthexetrsionrsan he adianweequaberriledei d, whi ch,
when present, was used in an anount of 1.2 mol es per
of copper ion in the polynerlzatlon catalyst

uuul—r H L,a & S6en f Ill:‘ I I (L ] &
g Si rr{ I dr §I as %oug‘r?éaé or ‘T\;ﬁ& eg 11- @g/t N&%pm)
observed, |nply|ng that the pre?g%gg B?Dt bdatlve
polynmerization catalyst does ndthave a Harge effeet
on the extrécticn7%%§§?%§F9@ﬁbs, 31,477 1,639 -
Ex. 15 2 75% stoich. NaOH 2,610 1,891 1,320
3 Water 1,612 1,620 519
1 75% stoich. NaOH 38,751 1,041 --
+NTA
Ex. 16 2 75% stoich. NaOH 1,830 1,120 -
3 Acetic acid 2,049 115 339
4 Water 1,946 0 189
1 150% stoich. NaOH 3,656 2,482 --
+NTA
Ex. 17 2 Acetic acid 3,057 901 1,050
3 Water 2,823 441 663
1 Water + NTA 105,543 790 -
2 150% stoich. NaOH 3,073 1,065 -
Ex. 18 3 Acetic acid 3,511 193 1,080
4 Water 2,574 0 391

* based on dry polymer weight

EXAMPLES 19 AND 20, COMPARATIVE EXAMPLES 5 AND 6

[0065] These examples illustrate the effects of the liquid-liquid extraction on

the unsaturated capping groups, specifically the extent to which extraction with
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renmoval of the oxidative coupling catal yst and

byproducts prior to functionalization of the PPE or
WERrI081029405 ext racti on can be advant ageously avoPdETS2008/072959

Table 6 * based on dry polynmer wei ght EXAMPLES 19 AND

20, COVPARATI VE EXAMPLES 5 AND 6 [ 0065] These exanpl es

illustrate the effects of the liquid-liquid extraction

aQieolul eodim\ﬁthydfcﬁm&dhydaqﬂpidsgnghmﬁst,e cspEg Eiocvab by atpody(arylene
extent to iC di .
citr ok SR HBlar s it HUlEhs PSS ab R RO GPORHRP fgng an

uﬁﬂbéié Qf‘is)élaﬁﬂ)e ofb I@)@ﬁiL/ gAhdt %%@h%})ﬁé@ﬁ&ﬁ@ nYUtﬁd&rﬁlc anhydride,

uene solution of a bifunctional PPE havin
vihetain e cx1dat9@o®uvlm©fcafaly@tgardiLW@alV&i%lbmaéu%% gﬁd dagrpesgnoved

h hyd
PEBLAT oA bt o s 1R U, s OShGH o e & 4G i arviene

cfiRADVIRA (Wnhiattve BapPINg and Beaithpleuidn ﬂleﬁ@luﬂﬂtiv@ n;ouphng catalyst
cont ai ned 25 wei ght percent pol% arylene et her)
&

a@b retaleEts b@fESi%ﬁﬁalhé SeshdreERYHpINY ATIAUOREPTHY] @ampéng For
Ht gg Egﬁrﬂ}é¥s b and i3 %n? & %‘OS Y RhASuGE SvRadoRReRd.  For

atlon pri to cappi ng. For Conparative
CEmﬁjmitB’e GEXam@leE)ﬁaamﬂI@nQ ©/as1nng twiae batduowdmﬁgr Exangples Edland 20,

For arative
g HtorB et cecapree rediez, TR ERTRLAR ) Braprles 15
iBcARNIREIBR 1393%5 i d3Bed SequbigialiyOcEd a5, Q&cEP@@iB&h@NaOH
-5 S eC|f|caII Exanpl e 19 was washed sequentj al

78t Hoiz B rm NBOB: amb anﬁ@aterﬂ%ampé@ ehmesershed squpntially
g, {
OBl AL Sy BRI S, PRl Mo,

a@@mdwp75@65t0|ch|onetr|c NaCOH, and wat er. [ 0066] For

al | exanples, the poly(arylene ether) was isolated by
evapor at n of vo tiles | a.vac eBloven

per ¢ Q]Q66 A &ﬁﬁﬂ 6rybﬁin&§ was 1s01ated %y\év\efz!lp%rr]atxtion of
VE)IaQ(e's O)nCH( %}lmc'd%n bage dw&@htt Berctat ﬁietﬂé@%mﬁpﬁl}%e group

poly(aryl ene ether), was determ ned using
(1sOVEB(Clr)e€ Bl dusédoTdhe éotzl, weigbiwof $ha peivéirrigns ether), was

d‘ﬁ{%ﬁ%}g&{l‘ gl% e)%(ﬁflel\?l}dgg Ay Vé’l rteghltts h&eg %[E%qﬁ tl{aﬁlfee?d sﬁ&g ! sld%nsmgly, that

oes” not
the extraction with the concentrated sodium hydrox1de solution does not adversely

affect the methacrylate capping groups. (The apparent increase in capping group
concentration for Example 19 versus Comparative Example 5, and for Example 20

versus Comparative Example 6, is not statistically significant.)

Table 7
MA-Cap (wt%)
C.Ex.5 7.68
Ex. 19 8.19
C.Ex. 6 7.05
Ex. 20 7.24

[0067] This written description uses examples to disclose the invention,
including the best mode, and also to enable any person skilled in the art to make and
use the invention. The patentable scope of the invention is defined by the claims, and

may include other examples that occur to those skilled in the art. Such other examples
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affect the nmethacryl ate cappi ng groups. (The apparent

i ncrease in capping group concentration for Exanple 19
W@ er94Conpar ati ve Exanple 5, and for Exanpl ePQDUS2008/072959
versus Conparative Exanple 6, is not statistically
significant.) Table 7 [0067] This witten description
uses exanples to disclose the invention, including the
abkestented &, bawithal the stapeear alind elaian;yif peyderc sﬂ(thdtlhrehelbments that

make and. use the ipvent.ion aten
dodopdlicy B TRvaRe! Sepistart PGBy ohb BrLr ey valent
stFRMtutal Gleht O LRGN in8XAMRES difftddncBs Go ki lltb@aﬁelaﬁgddgb esf the
in the art. Such other exanplesare intended to be
cleitnhi n t he scope of the clainms if they have structural
el ements that do not differ fromthe literal |anguage

O L Aokl AlTBeite" phiondsNShse A RAY! WBUCBIer references are

stru elements wt nsu anti al erences
indoesoritbe heicirebakefbr@ngumgtheinofentiteey. c Haivarser, [fOi)’Gﬁ}l iAlthe present

cited patents, patent a i cation and ot

spBicahehceR s Prishbiss Hbd Beh O enirerepergerepfe, the tem
floRe] 'tl‘le gfgsér{teiﬂf)hcﬂ%i‘{eféﬁ& ptdcedent € ofbil Fhet BhREREERIM from the
application contradicts or conflicts with a termin
indogpdratedrgfencateed ref erence, the termfromthe present
application takes precedence over the conflicting term

fr om[(g(g%é I/ﬂf (r)e{rp 3% %Es%gosgc? fh%{e?rp G4fe ]u[c?%ﬁ%] ofAHler %ﬁlts dand the

di scl erei™m are rnclusive o e endp0|

ehiydi@s diRdhidpenddntlyicopdpabitenitl yachorirnabl e vv| t h each
other. [0070] The use of the terms "a" and "an" and

th I f \
dooe10EM ghermae phe s car st B SOF S fiantetpntg o the

cBﬁ‘t@xtf & deuivig: ﬂle"iIhﬁ@lhoﬁ r(@sp%&al@}emctﬁ@ SbiiteRbitRe EAORing claims)
both the singular and the plural, unless otherw se

arndh dat ehstrasceitor coverc bethr thy gegilaraands thed phyale aifesx totherwise
df t
i herchnlor Y Sonl Loy F B P ul s SAGpA ARy o noted

R YheOtellBE figtranidebyd,” aiid iheniketharde do ot danatdwety ader, quantity,
used to distinguish one element from another. The
oppaippTtEIce; Apotater e dise (¢ dirhBgYish Aictneat dipmmrnpiier. s The

Jldzﬁﬁéfs‘ia‘ﬂgutofus&hﬁl ShiHeEb RitHe: quantity is inclusive of the stated value
and has the meaning dictated by the context (e.g., it includes the degree of error

associated with measurement of the particular quantity).
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and has the nmeaning dictated by the context (e.g., it

i ncl udes the degree of error associated with
woremwsieenent of the particular quantity). CLAI MET/LS2088/072959

nmet hod of preparing a capped poly(aryl ene ether),

conprising: reacting a poly(arylene ether) with a

cappi ng agent in the presence of a solvent and a

adpshg catalyst to forma capping reaction mxture

conprising a capped poly(arylene ether), solvent,

cappi.ng agent appi ng.catal ys apd .a ¢ ! .

bypr dduct : mﬁﬁwﬁﬁgBFWgﬂ%%%ﬁﬂﬁaaP%%@?ﬂ8%3%ﬁﬁ?d@%ﬂﬁfFﬁ'a
basi ¢ aqueous sol ution conprising at |east 5 weight

per cesicting a polaaelch® g dthen @iphlri sgentsalthi prégence of a solvent
conprising capped poly(aryl ene ether) and solvent; and
and i sADiRE chalYEhihderb @l (APRIMA EHEIQ REXYIGGoRPHYpg a capped
[ ' t - : ' , [ :
pp R o g Bng Py e L LR S TSP lE produc
the poly(arylene ether) is 1 to 3. 3. The nethod of )
cl ai wathiog fhe whpewieg nreatteonc apiping wehcei besier squgpes solution

conpr.ises, 5 to 25 i ght per.cent capped lLy(aryle .
CBPRBRTE ok TRELBERThgT e oo Racr a bRl fiprsine
caficdtpoBfaryfene Eher)mRl Bodeaf arany of clainms 1-3, further
conprising adjusting the concentration of the capped

poly(aryl ene ether) in the cappjng reaction mxture to
5 t o 1pdtipgithheapped e@mariéﬁmeoqihqrgtif P TSN Wtﬁﬂé{t he
basi ¢ aqueous solution. 5. The nmethod of any of clains

1- 4, wher gipd hhBoD3$ IFiR USRS Ahd!hioMt GATRITIEFSnS aként to
15 wei ght percent of base. 6. The nmethod of any of
hythaxygrolp5 on wiegrady(aryldne ehws)ds il o Sel ect ed from t he
group consisting of alkali netal hydroxides, water

sol ubl e prjimary.o Nk, G am , er., S0 : .
seco darybedgﬁﬁgégﬁf%%gf?kg?%fwg%kﬁﬂpg(%gﬁ%géf?nmnlnmune
cOMPARISCS M NRBighepstcanhpprdtpobiisrylche ethef). dufing Tiewashing with
nmet hod of any of clainms 1-6, wherein the base is an

thg hagic aggpeus|solution.

4, The method of any of claims 1-3, further comprising adjusting the
concentration of the capped poly(arylene ether) in the capping reaction mixture to 5 to

25 weight percent prior to the washing with the basic aqueous solution.

5. The method of any of claims 1-4, wherein the basic aqueous solution

comprises 5 to 15 weight percent of base.

0. The method of any of claims 1-5, wherein the base is selected from the
group consisting of alkali metal hydroxides, water soluble primary organic amines,
water soluble secondary organic amines, water soluble tertiary organic amines, and

combinations thereof.

7. The method of any of claims 1-6, wherein the base is an alkali metal

hydroxide.
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hydroxi de.8 . The nethod of any of clains 1-7, wherein

t he washi ng the capping reaction mxture with a basic
waowenes1sol ution i s conducted at a tenperat urBCOUSH08/072959

to 95C. 9. The nethod of any of clains 1-8, wherein

t he capping reaction m xture and the basi c aqueous

solution are used in a weight ratio of 2:1 to 25:1.

10. ¥he ndEhbadethdd afiynpfof cllaings!-1,- @hervinethei washfre the capping

washi ng the ¢ reaction .m xtur

reggtieR TEX W WHE GIPPE a5 o BEoRE %Pnﬁa%i P [P eigiure of 60 1o
oWt ch the basic aqueous solution has a first viscosity
and the capping reaction mxture has a second

viscosity; and wherein a ratio of the first viscosity,

to tRe sedbamefhescefdnypf clyims 531 wheremr the cappingrgeaction mixture

alq&%he%%s@fa &0 ggluglﬁrﬁwgﬁl g]a&lo g@wel@of ne (& agﬁ'. ng

n aci ereln the basic
aqueous solutlon conprises the base in an anmount of
0.5 10. 2 Mk eﬁetbﬁi offahg offclansi va| whereir te vagshag the capping

wherein equiy nt, free acid.is.the.s f the
S P BROUIIE A S A5 B DRI GRAEHE! agbrRgrocere & which
tﬁeel?é%k' éﬁ?e&&dsoi%@ntﬂagﬁ Firkth8scoBikesdohe @%ﬁﬁﬁ@re@&ﬁlﬁi mekture has a
agent 2. The nmethod of claim11l, wherein the basic

seapud olssosit; wnil ovheranpriae of theefitshyiscositydn thgrereand gfscosity is

0%%£thggl 5 ol es per nole of equivalent free acid. 13.
‘thod of any of clains 1-12, wherein the basic

aqueous solution further conprises a chelant. 14. The

met had. of Taaynedfiodcdfangwf tlainds 11 OIW]meinctbmmpp'sigrﬁgent is an acid

oxi datively palynerizing a dric
RO OT GO e B Hechs OALAT I PHEENe et pgount of
OF},O%OV fn?ﬁdl@@ ér%olree(ﬁcéqhﬁﬂleﬁ't Xk %@1d09/'ﬁ9ﬂeir§ bRBVAIER free acid is the
poly(aryl ene ether), solvent, and an oxidative
spuol ofrtbe inrdes ohacdpeddysed aee A-predvgt plithernappiss rpadtion mgd two

(SISl LB, P Q8 dfbintaRR! yer  2ation catalyst reta

12.  The method of claim 11, wherein the basic aqueous solution comprises

the base in an amount of 0.6 to 1.5 moles per mole of equivalent free acid.

13.  The method of any of claims 1-12, wherein the basic aqueous solution

further comprises a chelant.
14. The method of any of claims 1-13,

further comprising oxidatively polymerizing a monohydric phenol in the
presence of a solvent and a catalyst metal to form a polymerization reaction mixture
comprising the poly(arylene ether), solvent, and an oxidative polymerization catalyst

metal; and

further comprising chelating the oxidative polymerization catalyst metal prior

to the washing the capping reaction mixture with a basic aqueous solution.
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to the washing the capping reaction mxture with a

basi ¢ aqueous sol ution.15. The nethod of any of clains
Wa203/02%4uF t her conpri sing oxidatively pol yneri REHGS208/072959

nonohydri ¢ phenol in the presence of a solvent and a

catalyst nmetal to forma polynerization reaction

m xture conprising the poly(arylene ether), solvent,

and ah. oxiTHametledpdlanyref clamis bh3.cat al yst netal ; and

further conprising chelating the oxidative

pol yner.i zation. catal yst after the.washing fhe. c [

" eactri o Gt o Pugrag Fand eloby s Pgloldn the
pidABnd¥RIMOh 1Rt ARY aQhtalsBhi¥eml 1o Iorm wbhelyaierizithe rrdthddnixture
is conducted in batch node; wherein the nmethod further

cownpising die pelslrviene siberdapicny 2re 4B oXBItiHF RPYYPETigRtigR catalyst
Jeher.  an aci di ¢ aqueous solution, or a second basic
aqueous sol ution; and wherein the washing the capping
reaction mxture with water, an acidi c aqueous

sol uffirtiey compaistgcdnrtitingsthe caglative pobwharizaoen icatalyst after the

ducted in the . [ . h hi h
CaBpE Rl PobRerTi iR VYRS Wt AEHC BT I o

solution. 17. The nethod of any of clains 1-15,

wher ggn t e MRithatof myedomiat ed 5| wherefi thauatisodiedenducted in
wherein the nmethod further conprises washing the . .
betahpneds; rebgreinothe ingthod duiiherheamirises Washiag e CapRfe Jection
nglgiu% 2 wAlr, 3nSEERND RARE ColREUBRYS SLoM bR afﬁ%gus_ solution;
erein the washing e capping reaction mxture wth
and tnelereim theawhsding the weppisg saktitn omstuerwidh setonah badic aqueous

aqueous sol ution i ducted in diff i 1t
SORMRTI @ L0 Gt AGLGRS ATHGOR oo CLppEhg Feai orpment as
{08 WAL R e EibpifiErBARING AAHE Vith (BObAsid RftcorkSolutida.

nmet hod "of claim 14 or 15, wherein chelating the

oxi dative polynerization catal yst conprises contacting ..
the pal ymdme raathashofrany @ ickimenl ouwhergin the iethag ds ggaducted in
chel ant _sql ution: r el f I ' :
B T S e
nEiRfpd mf@thrxeaelt, ia@ mcidiX hgueeuy s@uBiorp roo cessobbyzid squegus solution;
centrifugation; and wherein the centrifugation is..
st aatet e wEFNE e RapIRS SCRODBRX ity i %@%ﬁfg%“f gridiggaueous

solution, or a second basic aqueous solution is conducted in different equipment than

is used for the washing the capping reaction mixture with the basic aqueous solution.

18.  The method of claim 14 or 15, wherein chelating the oxidative
polymerization catalyst comprises contacting the polymerization reaction mixture with
an aqueous chelant solution; wherein the method further comprises separating the
aqueous chelant solution from the capping reaction mixture via a process comprising
centrifugation; and wherein the centrifugation is characterized by a force of 1,000 to

15,000 g-forces.

19. The method of any of claims 1-18, wherein the total isolation method
is selected from the group consisting of devolatilizing extrusion, spray drying, wiped
film evaporation, flake evaporation, flash devolatilization, and combinations of the

foregoing methods.
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19. The nmethod of any of clains 1-18, wherein the

total isolation nmethod is selected fromthe group
w@omshsuing of devol atilizing extrusion, sprayPdr/ysreg8/072959

wi ped fil mevaporation, flake evaporation, flash

devol atilization, and conbi nati ons of the foregoing

nmet hods. 20. The nethod of any of clains 1-19, wherein

t he tot al Thsehahédaf amst dfodaiasnipi 9, selsredeviod titallibdatign method

extrusion. 21. The nmethod of any of clains 1-20,

coRIPEsRs deEYAPRERS FYTURDhi ng t he cappi ng reaction

m xture with water. 22. The nethod of any of clains

1- 211 ur tiRe rm &P IoF Sinh HV@SRIsND- 20 N ur@P RbMgrisiaaGhisahg the

m xture with an acidic aqueous solution. 23. The

camtiagionohityre Mth wittet: ei n t he aci di ¢ aqueous

solution conprises 0.2 to 1 noles per liter of an

aci d,,24. J,:M .2 w[:]?[ aci g,

seleggéd gﬁgﬁPgﬁébggéﬁ (ggﬁéﬂgt?%é’o }ﬁggg%@ﬁﬁggf%mh&gthe

caping reactidnunixturacvith, arf awidic equeoudsolatet i ¢ aci d,

propionic acid, oxalic acid, citric acid, and m xtures

t her eof . . Th t hod .of aim 22, whereji.n the acid, ..
| hegti o 1B Groeg. ordsitb fod M Brredny RO terisy fileqf phution
c%&?fi?és@.i el £BRRIpBLIkLaCH] LU M xture is extracted with

a

i rst aqueous solution conprising an al kali netal

hydr oxi de, a second aqueous sol uti on conprj sing. an
al kaR# metlhe mgthedef eleim Adwierery the zpid miiglegtef Hem dhe group

cgmmxitﬁlf ecﬁ!h?hfé%{ﬂ%ﬁg %Ci&!“%ﬁfﬁcrhc¥d1 Forl P Q&iﬂ,g creﬁ@%ihpﬂopionic acid,

xtracte an agueous solution
o& sligpdcids icitgic acidadrdahixturet thkerebf dr oxi de, an aqueous
sol ution conprising acetic acid, and water.28. The

rgtag gogf The ¥ne%];odc th%ilarlran 2]2_, gv?lbre\ll\rpt%re %iciﬁ ig Qc%tig %918' ng

26.  The method of any of claims 1-21, wherein the capping reaction

mixture is extracted with
a first aqueous solution comprising an alkali metal hydroxide,
a second aqueous solution comprising an alkali metal hydroxide, and
water.

27.  The method of any of claims 1-25, wherein the capping reaction

mixture is extracted with
an aqueous solution comprising an alkali metal hydroxide,
an aqueous solution comprising acetic acid, and

water.
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m xture is extracted wwth a first aqueous sol ution

conprising an al kali netal hydroxide, a second aqueous
wai0araemns conpri sing an al kali netal hydroxi dePCHES2008/072959

aqueous sol ution conprising acetic acid, and water.

29. The nethod of -any of clains 1-25, wherein the

capping reaction mxture is extracted with a first

mateQSmasﬂheame@mde@h&nsofuﬂmmm tabpmibsiciy thaan capikag ireaction

dr oxi an aqueous sol ution conprising acetic

nﬁé?ﬁ?“é%ﬁaﬁe @PBnd wat er wash. 30. The method of any

of clainms 1-21, wherein the capping reaction mxture

IS extiraGlygebudisbhution tomptisiag teolusli setdlhidoxilempri si ng

an al kali nmetal hydroxide, a second aqueous sol ution

conpr|3|n% an aIkaI| nmet al hydroxide, a st wat er

was h 2 SaFfidRd8es elulign EPmpphe aralialy fetalaydrgudss any

of clalns 1- 20, further conprising washing the

purif, gue%cals W1hQ8h %Iﬁé}w’i’ﬂg AQYHEAUS, @l ution sel ected

fron1th group consisting of basic aqueous sol utions,

aci di ¢ aqueous sol utions, and water.32. The nethod of

any ofateg] ai ns 1- 31, wherein the solvent is sel ected

fromthe group consisting of toluene, xylenes,

styregge, viny I e , :

aIIy? enzﬁﬁg35T5595¥ﬁ¢$£§§£%ﬁ§é P9§ ﬁ?§¥ﬁ$¥ép?ﬁ@§g§#?wnxm

ndturdisreetrbaed aithpr epari ng a capped pol y(aryl ene

ether), conprising: wherein the poly(arylene ether) is

t he pfoduct of oxidatively polynerizing nononers

conpAiteS R B3| enol and 2, 2- bi s(3, 5- di met hyl -

an aqueous solution comprising an alkali metal hydroxide,
an aqueous solution comprising acetic acid, and
a second water wash.

30. The method of any of claims 1-21, wherein the capping reaction

mixture is extracted with
a first aqueous solution comprising an alkali metal hydroxide,
a second aqueous solution comprising an alkali metal hydroxide,
a first water wash, and
a second water wash.

31. The method of any of claims 1-20, further comprising washing the
purified solution with an aqueous solution selected from the group consisting of basic

aqueous solutions, acidic aqueous solutions, and water.
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hydr oxyphenyl ) pr opane; wherein the capping agent is
(meth)acrylic anhydri de; wherein the nolar ratio of

W@ p@bideEes yl i ¢ anhydride to hydroxy groups on BEEUS2008/072959
pol y(arylene ether) is 1 to 3; wherein the solvent is
t ol uene; wherein the capping catalyst is
4- (N, N-di et hyl am no) pyri di ne; wherein the capping
b)épr 6duct Ths nfatiedd)feeny wif ckiac i -3;1, Whertinghe sdwgnt iisd;erh@ted from
adj usting the concentration of the cap ol
thet HEPYP | ROTINEE Hp IS Fe AAEh PG & i B é
dghahin BRY, ‘éﬁ bech@r1 -&tByrynv@shifiDmitids iHegopasi ¢
aqueous sol ution; whereln the washing the cappi ng
reacti on m xture conpri ses washi ng the capping
reacBBon i xethod ofpreparinhueinped pely Gy cratthen),sRmprising:
conprising 5 to 15 wei ght percent of sodi um hydroxi de

to yi . | gt -

pol y(HelAE e BPRYIehd oRien @ ! AGER TR SRR PR gerizing

nmppiersg r eamiipoising xt urk6-wylkehola basind aquécﬂ:ﬂsw@d -dinhashyl-4-

ed at a tenperature of 60 to 950C, further

ﬁﬁﬂ? Pﬁ%mﬁﬁgﬁrng the first purified solution with an

aci di ¢ aqueous solution conprising 0.2 to 1 nole per

|t eryIResh tHe cappiflg ber iaintkiagoionthypdd;f i ed sol ution

conprising capped poly(arylene ether) and sol vent;

wherei n washing the first gurlfled so| uti with an
ta%:ye

aci divheERiy ol Irid oh(melesriaankyinide Y AP Rseen the
g the second
pgl:}ll(aq’?l&eugetgg]ﬁ% |{ g{]i h%eﬁ&%@%regp Negglﬁ:l@ﬁt%ﬁeg third purified
solutlon conprising capped poly(aryl ene ether) and
sol veritereimtherceppingmsthiysigs tHal, Nelvoeitlylpmindpwaliss| ut i on
with water is conducted at a tenperature of 60 to

9500 and erei.n he .0 t hod conpri ses
devoIJFFW? e(ﬁp%n% |8%§%%E5%§ %&e?%?ggrylate capped

pol y(aryl ene ether) prepared by the nmethod of claim 33
and gt | ®infi@ising adjusting the concentration of the capped poly(arylene

ne
benzenes

ether) in the capping reaction mixture to 5 to 25 weight percent prior to the washing

with the basic aqueous solution;

wherein the washing the capping reaction mixture comprises washing the
capping reaction mixture with a basic aqueous solution comprising 5 to 15 weight
percent of sodium hydroxide to yield a first purified solution comprising capped
poly(arylene ether) and solvent; wherein washing the capping reaction mixture with a

basic aqueous solution is conducted at a temperature of 60 to 95°C;

further comprising washing the first purified solution with an acidic aqueous
solution comprising 0.2 to 1 mole per liter acetic acid to yield a second purified
solution comprising capped poly(arylene ether) and solvent; wherein washing the first
purified solution with an acidic aqueous solution is conducted at a temperature of 60

to 95°C;
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| ess than or equal to 2,500 parts per mllion by

wei ght of (neth)acryl oyl groups as (neth)acrylic acid
w@eoopoe4ny acryl oyl anhydride; and | ess than orP@&nusioos/a72959

1,000 parts per mllion by weight of

4- (N, N-di et hyl am no) pyri di ne.

further comprising washing the second purified solution with water to yield a

third purified solution comprising capped poly(arylene ether) and solvent; wherein

washing the second purified solution with water is conducted at a temperature of 60 to
95°C; and

wherein the total isolation method comprises devolatilizing extrusion.

34. A (meth)acrylate-capped poly(arylene ether) prepared by the method of

claim 33 and comprising

less than or equal to 2,500 parts per million by weight of (meth)acryloyl
groups as (meth)acrylic acid or (meth)acryloyl anhydride; and

less than or equal to 1,000 parts per million by weight of

4-(N,N-dimethylamino)pyridine.
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