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Other embodiments, including articles made from the polymeric material, are

described below.
BRIEF DESCRIPTION OF DRAWINGS

Figure 1 illustrates a general scheme to prepare clean polymeric material comprising

poly(arylene ether) and poly(alkenyl aromatic);
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As used herein, the term an environment substantially free of particulate impurities is

defined as an environment the meets or exceeds ISO 14644-1 class rating of 10,000.
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(20) may be in any form, such as a powder, flake, pellet, in solution, as a melt, and the
like. In an exemplary embodiment, the poly(arylene ether) is in solution and the
poly(alkenyl aromatic) is in the form of a pellet added to the solution. In another
exemplary embodiment, the poly(arylene ether) is in the form of a powder and the

poly(alkenyl aromatic) is in the form of a pellet. Any combinations of forms are
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polymeric material. Also contemplated are any combinations of purification steps,

including multiple purification steps, that will result in a composite polymeric
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any type and nunber of purification steps, any form of
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paRthiR&alyY (@dkany| may ®edihi the fosmf 6f hefedldt RAAEN td ehe solution of
isolation of the polynmeric material. The details of a

pai{asignt ethen ép fore amétteren Therpbisntmay peremmaier drom the mixture
tlg?ﬁa%,ﬁ‘[ :clglgav%{irﬂ[ijzaﬂgw ppc?ce d Ry l‘?qn clddn %?)ﬁxg{%bo%:g%ﬁgf that an be

onent’s  of po y?arylene e
pplddtized ukédr\tlean ab@nebhdi)ionssad st@e ireglasrecdnitengrs)| syokehs & clean
materi al are independently prepared apd/ or urifie
SvperRack RrveRshls AiomyBet-Ge Cfs&m%quw cArelhe qXﬁﬁl@fﬁi magdnclude the

B G D DD TIN5 MluOPud

nestuer Of pady(ahdenesitiaar} ambp@pienghtrometit)es filleieHipewr asisolation

I Iyl th i s .k t in _both .
of H? bR et TS JEATY Bl ramEn P AreiEs o dtn pyrmapsic
pbATBrR M 18 al iR 68 YeBscubRihods to prepare the '

pol y(aryl ene ether). In another enbodi nent, the

starting conponents of poly(aryl ene et herl‘ and
Iipeng eabpeiment, dhosating \coppensivs obpelyfardene etherd sad gehialiyenyl

Ci A . . r
B, 0 O oPRACTHIR FERBLARCHA, U harr
plinfiyeto wenabktentiaiylfodt ofgattjcubaod impuitiel paait foanixigf ort deenbining
starting copponents as wel| as_the mxture is )
t S B Qnesgptiodiment; i¢ z:?rﬁssfgmbﬁe thadfl@ Re(acylqag eiherafs the
. i i ok .
SHRR, O G QuRobat SN e YT b Ry o b
imhegam¢ bend iorgadist giatticakited otmiponges 7eSWDIrg0 Gt 24Br@l  processing

S AT R TR T A—
components of poly(arylene ether) and poly(alkenyl aromatic) are not purified
independently prior to mixing, but are combined together followed by removal of
particulate impurities from the mixture. In yet another embodiment, both purification
of the starting components as well as the mixture is performed to result in a composite
polymeric material substantially free of particulate impurities. Each embodiment and

the many variations therein will be described in detail as follows.



et her) copolyners; graft copolyners; poly(aryl ene
et her) ether iononers; and bl ock copolyners of
w@bdosnyle4ar omat i ¢ conmpounds, vinyl aromatic copP@DUSIIS4/027605
and poly(arylene ether), and the |ike; and
corbi nations conprising at | east one of the
Tﬂ@fe@rﬂ%d’]ﬁ‘arﬁm $thé) lihd&des BRNyHhRAMERNBtheE hﬂ*ﬂ)sarféleﬁol?@rylene
are known pol ynmers conprising a plural
cth¢r) gepalymprsy graﬁiscqpblms,fmﬁmmel(el gther) @Zle(g&onmne@s, agdyblock

copbmhceefiy P BRGNS MO, AL G, SPpllpns, and

pcd (IéWIeI{eeetﬁer, , ﬂicktHe 9N taad onBindfohd cdmpAsing at @éa@ﬂ&ﬂe of the
phenyl, hal oal kyl , ani noal Ky! hydr ocar bonoxy, or

fomomgyamb&&rlﬂ@nd’wy(m&r@eﬁlea HCB 5S1are {0 Wik POIYRICT e ising

% o) n atons, or the |ike;
@ﬁgﬁﬁgé SQER¥QQk?9§£%%E ent ?Q hydrogen, hal ogen,
primary or secondary | ower aIkyI, phenyl, hal oal kyl,

anrbonoxy, or hal ohydrocarbonoxy wherein at |east
carbon atons separate the hal ogen and oxygen

r the like. It will be understood that the
al oal kyl " includes al kyl groups substituted
neg or nore hal ogen atons, including partially

| Fy hal ogenat ed al kyl groups. Preferably, each
i's aIkyI or phenyl, especially Cl4 aIkyI and each

Cl_ 4
W%sl& iereBoroeibyiind Bl SrbOelRTRREL kel Wimary or
se@érﬁfa?‘ ToRdr afk@! ROROIIVYIRBAGIAEu HOB CarbON4BING), PPenyl, haloalkyl,

i met hyl phenyl ene ether units. Suitable

angipekymayyracABIODeNY; ratnRroR YSBSaTBPREk S "t}t?fﬁ”éu i lpeyt twercarbon

oG B D D b SRRt iy and caen

indgradsmBr Slydﬁrglewecﬂlalofgemrmnmw ycmerseczmtia@n lower alkyl phenyl,
di net hyl phenol wi tr neth no

hqlwimhléair poaaw(oa%f@mime%rgm;yc%hﬁr Stﬁi?{PéFFTSbég atoms

egér%{%athg Qalgger%rﬁf&x'yg&a thﬁ‘ﬁé' or tRORETE SvilPbe Bﬁéléf{f@&@th%%g term
s polystyFenes, as well as coupled poly(arylene

“hatdadey)” undummldhyhgupwsngbagemdswsmahwaerhmmndnﬂmgmlapnm
. wei.ght pol carg.u at es I.nanes er.ocycl es d
G e PGP B o AR St ooy Frep e 1 eyl or
pHendir @Qﬁécﬁﬂﬂ@% alkaf, ahaveadmb%(sahwﬂog&eoﬁ(cmemylchal ns to

produce a her “nol ecul ar wei ght polyner. 8 WO

2005/ 021649 PCT/U82004/027605
Both homopolymer and copolymer poly(arylene ether) are included. The preferred
homopolymers are those containing 2,6-dimethylphenylene ether units. Suitable
copolymers include random copolymers containing, for example, such units in
combination with 2,3,6-trimethyl-1,4-phenylene ether units or copolymers derived
from copolymerization of 2,6-dimethylphenol with 2,3,6-trimethylphenol.  Also
included are poly(arylene ether) containing moieties prepared by grafting vinyl
monomers or polymers such as polystyrenes, as well as coupled poly(arylene ether) in
which coupling agents such as low molecular weight polycarbonates, quinones,

heterocycles and formals undergo reaction in known manner with the hydroxy groups

of two poly(arylene ether) chains to produce a higher molecular weight polymer.
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Pol y(aryl ene. ether)s further include combinations

conprising at |east one of the above. Preferred
w@ologpzrcyd ene et her)s are pol y(2, 6-di net hyl phewt/esm04/027605

ether) and pol y(2, 6-di net hyl phenyl ene

et her-co-2, 3, 6-tri net hyl phenyl ene ether) such as those

P@Il@@@yllebee@mems UuSihePaictide Mombifatfths, c%aq)rtsmgsamwastebnalof the
and U.S. Patent No. 6,437,084 to Birsak et a

The
absovey ( Brofereade palyfayiEng ettisral a1y nohy24- ﬁmﬁwﬂp@v@lﬁa@@theﬂ and
Rienef t . S
pR{EE b PGl cRittta s BRRARIANCRL AHh RACs those
desbnbid 20 800atdht, O.06,40M)200® Sieg}e etndl nadi U)S. @etent No. 6,437,084
pergﬁatlon chr omat ogr aphy. The poly(aryl ene ether)
S an intrinsic viscosity (1V) of about 0.10 to
about 0.60 deciliters per gram (dl/g), as neasured in
TH@ lp@fﬂr?lrem: @the2)5§:neWI?rHa§ at MirSbdr aNeR é‘nnoléc}ﬁlé?fwél ﬁtsof about
han"or " equal t'o abouf O0.48 preferreé and | ess
3;@%—6@1@@0 att@netbmass onitrO(anmramdpr eveeght eterage smolpmhrewrﬂght of

o A DpO B O HE 2By 36 Bl tF iy’ Omne

p@ib’(a@y]ﬁﬂf €thiy) eﬁ@r 184 anl fhtrirﬁloa'lfl&%snja BB &1l BHoti0.Ud ith iaBEut2).60
high intrinsic viscosity Vf0|y ar | ene ether) and a | ow

deqilitersrgr grany i(dlé)s py epwirsd ar Sleratora 45y Ci nWithin this range an
I\I?% D@ - Qﬁtt‘sra%ﬁ‘t' 0198 Bl 8@‘% Fe‘sé %an%%guélw about 0.40

FINSIC Vi Scostties areruse depe onmewh
nmore pleterexdacAiso prafernal withinghshiigesis andV dfhgreater than or equal to
pol y(aryl ene ether) used and t he t te physi ca
RS Pers hath gisaier o AeSPridg. aboswtu’ékdl raaqeylzratsﬁmeénét is also

Sstsl%% )& ulifgd 'a‘qll‘?gh frﬁlrms%(@fg%s@t poly(arylene ether) and a low intrinsic
po y(2, 6-di net hyl -1, 4- phenyl t"her) ;

meS}WZJOBy(Gryianlermithn- domblp‘rhmnylléﬁe)mmmgan exact ratio, when two
hen | ene

th
rgrérP %ﬁlsm i.f%lar u?)epogyl %ipejfl gﬂhg Fr&eﬁg?t intrinsic viscosities

oP@k %12](&?/1%@ E@RY husdd drdrhe ﬁbfinﬁiﬁ@ﬂhysﬁ*ahﬁ'bperﬂ@é Walaretddited.
- -propy 4- phenyl ene) et her;

(2,6-dilauryl-1, 4-phenyl ene) ethe
b}y(‘{ Qola(aeiylsﬁ@ﬁ 03 nzpjxggferﬁgn @q@gl)pleemqgf(Z - dimethyl-1,4-phenylene

etﬁ)lgl{) }%ﬁl@?%&l d;ﬁm%% lliébhﬁxgﬁ&?/ zng@ ﬁte)g;ﬁ,ci -diethyl-1,4-phenylene)

et;hed p@]@z{imiehmk—ﬁ-}ﬁep!ylkﬂ%)ohélnﬂlenepéthay h)ely(aa 6-giprepyl-1,4-phenylene)

‘58‘%’§@21YZ§ G%Lpd’?&’ey yJAIP%%\é(}#‘y enyloigg) %jﬂuryl 1,4-phenylene)

ethbrd- ]5@9@6 dlpﬁerﬂhqubhenly]ené)' Q:h%?‘y ?0@/@2% -d&hb8bxy-1,4 phenylene)
pol'y(2 er;

hoxy- "1, 4- phenyl ene)
et}hell y( Rolyfd, mdmthqw-hhehymém) etﬂhelf,, poly(2-methoxy-6-ethoxy-1,4-
| ene) ethe

SS) BB gL TP o p By Refes e melv2 riploro-

1 mﬁﬂeu{;l@né;f ethéM & ol A 88QK 1% -PRdny(- iliﬁlyﬂh%ﬁﬂeﬁé)h@th}rs poly(2-ethoxy-
Sui tabl e ‘base titratable functionalized pol y( a§%¢ene

1dtmhenylepdsjcher ol xfdehlored %mmleée) ethes's epoby(@i9adibrpmo-1,4-
%\a/fl:nﬁce(ngfa%ttl'liep ;)é)t\f\sl(g n)rglg %pé) El%)etl!)ﬁtl 4- p nyle%re) %ﬁllgy dér' 29 Snixture of

I'0Ona
the foregoing poly(arylene ether)s.

Suitable base titratable functionalized poly(arylene ether) resins include, for example,

those prepared via reaction with an appropriate acid or anhydride functionalization
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WO 2005/ 021649 PCT/ US2004/ 027605 agent. For exanple
t hose prepared by nelt reaction of poly(aryl ene ether)
wowdos/02mhpha, bet a- unsat ur at ed car bonyl conmpouneisT/US2004/027605
i ncludi ng mal ei ¢ anhydride, maleic acid, furnaric
acid, citraconic anhydride, citraconic acid, itaconic
agEy #bt @RamplcaGO8y prepared, by ar@NirédcEoRITYSH@Bylene ether) with
aconitic acid, and their esters and am nes; , o
alphphatatipdatosejedcer iy Fomp@gs unelgding aaleis aghydaidpoxgleiccacid,
acids_suyc S . cithiG.aci . mal ei. I d; rivatives, .
RS g ekl 85 rfBte TS et SeblfBlb Bidofucia
aGoititic ashyidfige, rcagiat Mtid dard theit esersand amidksespld-hydroxy carbonyl
derivative such as the phenyl ester; tripel]itic o
campQdids decladipe cabpeylic acidsfurhyas ¢ifia d5idang maleic acid; derivatives
o B dx?ﬁer&'@ﬁéll{,'z ﬁ@]cbﬁ%k%cﬁi}nl—g@gdé, saet hoe W-%@&M@ri@ﬂ@e or
conbi na t leas ore

I'ons cohprising a t one of the gol ng,
aadwmsigr-otdrerasive caph s thenphanybdste)l tremeihtic \aehydride aryl esters,
.pol y(aryl ene ether) .may be functionalized with acidic
ot Eieles i gndR arernl a0EH Fp) G g, Producls and
cBrBmaliSss bmpHGRg PAtORASS Bc 'cﬂfcih%!dforeg&ig?' érﬁ&ﬁ%’rﬂ)t}%frs, can be
poly(aryl ene ether) in tetrahydrofuran THFQ ol | owed
emplaygdnéitergtivelyt polzGryome dihoximey be agpinalzasf with acidic or

oly(aryl ene ether) in.toluene solution.w th .
i afi, ERSan g ar PaLbI NGRS PRI M mpocqsissnclude
nidddntioh T PoRf(atylenaditr) Etet@h@libfurfe (TR fdMiveddby quenching

functionalization agent can be used (based on the

widi garbonfdiexide qsotappiey Pemelyéamlony elber) tingoligaptsplution with
i th.l . 0 .
ik SRR PR SO e bl QLR 7 8 10 wein

perceftetwieth) functvialieddondageanican theeuged! (pasdydeniee etelight Jof the

conprjses a capped poly(aryl ene ether) he cappi ng
pﬁbg&aras{@nagéﬂeﬂtaag sheaesn PR 165 thar Posrvak tor %’PH{ Aat Vo preferred.

et o - ther) chain. The
ARy FBRXN sg»mﬂé aBButtah\Gt /Fé@ngé;c(ag{g/yﬂr@f@ﬁe@

ter m nai roxy groups I nactivated by capping
with an inactivating capping agent via an acyl ation
In @ae eimbadinfent, thx ankylarylend hdieDaqopinmgesag eapnped odxaryilane ether).
esirably one that results in.a.le react,i ve
Ryppe TR R il R bR Qinrt g R b sy aragps on the
poly0&sglenbkiting) @haihhe The! tyihalC hadrosy anshps hay fier fatiiated by
of gels or black specks during processing at el evated
CaRIS M4 thu e dnacti BINE LHPBINE /RSN hYla e tydatioRclepeion, fogy example.
: . iy ' i rani LiG..aci
TSR 5 S0 AP 1 A8 Ly R LA Ao
edrbetteredly edhdiny lor pracntdng ansskesgrg ioéilthy pobaldr aghhing and the

A R IR T L —.
HIPLEHELIEE BTN, M i
os alsilgsyitattd deti vative theredf pandethe hipé;essteay ofl salisdld apyd, ané sspecially
sglgci%/itl}g;?:%qbgpl etgr%lB%ﬁg%gé?p%i‘)%taﬁéylﬁgs?ta}@ S’r%lreirr%x.l if’f:s uas%<i:l glérein, the term
“ester of salicylic acid” includes compounds in which the carboxy group, the hydroxy
group, or both have been esterified. Suitable salicylates include, for example, aryl

salicylates such as phenyl salicylate, acetylsalicylic acid, salicylic carbonate, and

polysalicylates, including both linear polysalicylates and cyclic compounds such as
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pol ysalicylates, including both |inear polysalicylates
and cyclic conpounds such as 10 WO 2005/021649
wEROsE2004/ 027605 disalicylide and trisali cybdes20dhe7605

preferred capping agents are salicylic carbonate and

the polysalicylates, especially |inear
dﬁ;@l]é’ﬁﬁb lafy trasaBSylidéh Ehe pRPEEE cabpRgREEME a:rexsblemc catteastk and

be capped to any desirable extent up to
t}rfet?@éﬁilcylﬁtﬁ? eespecasl by limmay palysalisylaigso uWhgocwéethﬁ pobykgrylene
eﬁ%@r]ngpf)@c pgg ?J{J gr? Xeg%]glgb gegggg % &6 gErcgli H&F ﬁ%?&r@cﬁy up to
abadidl élO)peamit tahé ieverpmepapefdaratrly apao dé@ @etcbmcbf the hyﬂnokye g@roups
QMesPt 8 to Wite et al
a5, e3Py folegseed Ré’SY(éTY CREENST Y IIBFY paepﬁliaEH% aggrdfegribed in
UHi el S%@ésﬁ%@'N&y b %@ 118 1PvERe REAI SMesl3d09TRdURGatl P81,
amount of am noal Kyl term nated groups present in the
poly(arﬁdene ether) chain. The am noal kyl groups are
Gahping @obi(arylghe @medawh/eolamhlpyhakegs rlsadelioved to h@duceml';ﬂ ayount
m ne n _the process to pr.odu t.h
? mia]kyll'htgrmalrrrlla r?c()lagrlgyPs é)FCOSUIE)t, m ?I%eh goltey&ﬁ?/iﬁ}{é ettl¥er Cﬁalfl The

aﬁfx’ﬁtfaﬂéy}’ geupb Rrdthetrbgil oef Mﬁ@dtb(fb%ﬁplﬁig‘lﬁﬁétlonls $hat employ amines
susceptlble to deconposition at gh tenﬁfratures
THE RieEsTisoRPLIcihe BolyEryleveethen rT é@ @minqapkyl geoup, ortho to the

t{)n?%%ﬁ %&%Bﬂ(?%}'(ﬁfg %fgt g@fé/Yar H(I’? gtglgxghigrsﬁsc%ghlﬁg t@ﬁgccﬁlﬁ%smon at
high tetnparageaser dhe dec@mpesifiiai isybe]ievechy(d lrcﬂmy phethg'lre@nelratlon of
of, poly ne ether) contai

gr oup pl ng 1.N
pamaﬁsbar W? “ﬂ?rduﬁgm\% 3nd fﬁa riyrg gy taeqwg%me@vé% epd, group,

vxfh‘?éTpl\fﬁy SH GnaEEnRAtdh %ﬁlaik%/l n er%ny'pHexﬁ/l Al %‘?&p Capping of
term nal hydroxy group of t'he “polynmer “chain and the

pbky(mlen@nth@f) Q)nltgxmng)agmmpa‘lk)dl gryﬂ]m;ewzhmob@ahcylate is belleved to

sal %an1d ). E ngval of t etan1n f th

é%“ fgmsr %R?Pase A°9o1 Y &r§PRHe eé‘ﬂ"‘HL? ?S“P ot the

pBB/hﬁ:r Thaill #dt B FoAhatioRNFEZ-AYAORE-N, Ntmﬁbéﬁza@ml (tshlﬁ@lddihde)
fewer degradative products, such as gels or black

Tépaenaval afithchmin eous et esBpping PEOdes arnpl ¥ laeieder), that is
n%? ﬁ%bgéo%nhllgﬂetelﬁn?%r%gﬁ s?glﬁgéﬁy }cl:gghlltnélﬁ'pfl R/glr ggéra(?a%v'é rbqgcgucts,

sedhnsrgelsr @ dilavk rpyckis nhiringeromeyin®df the psk(palleyé ahyd) ene
ether) resins presently known, irrespective of

Bt B thor i LY PRRSEFE (P dBoNag B reffGverg that the
cf)ﬁt@ﬂbtalik% M(Xi(y?é'rﬁéleﬂ{h%b Ellﬂ%z)y hBHEQH‘rﬁB?loY thodé b@l'&(a‘rﬁ@ne ether)

pol ynmer i's preépared before it is isolated or

r¢snpup1r€5¢mls/ hmymbelrrespmbved)f posiatipnse parsthétoral amis or ancﬂlary
ak# Furthernore, the poly(arylene ether) nay be

E?Bﬁg SHUSS such a way as to mininize the production

of inmpurities.

The particulate impurities may be removed from the poly(arylene ether) immediately

after the polymer is prepared, but before it is isolated or the impurities may be
removed post-preparation and isolation. Furthermore, the poly(arylene ether) may be

prepared in such a way as to minimize the production of impurities.

The poly(arylene ether)s are typically prepared by the oxidative coupling of at least
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The poly(arylene ether)s are typically prepared by the
oxi dative coupling of at least 11 WO 2005/021649
wEROsE2004/ 027605 one nonohydr oxyar omati ¢ coP@EDUSIN0E/R7605
the presence of a catal yst system oxygen, and
solvent. There is no particular [imtation on the
oM ARMY Y RSV AR QR SomSRINBAHNAS H@&Qeldf 4 BRalyst system, oxygen,
pol y(aryl ene ether) synthesis. SU|ta
amb rroksedt. ox arsnat ino  pevieplan ndwitatiel u;dle thmoa@nqiwdmdarnglatlc

et e RSt A ERel b ety el Y Re o Saromaiic

cOhpERIAY ilude@BeRARENdIngue theabhwm@efo@nula (@ kyl
containing up to 7 carbon atons), phenyl, hal oal kyl,

an1noa|ky| hydr ocar bonoxy, or halohydrocarbonoxy

W eiQ! at | east two carbon atons separate the

hal)ogen and oxygen atons, or the |like; and each @ is
dgmt | y hydrogen, hal ogen, primary or secondary

| owe | kyl, phenyl, hal oal kyl, hydrocarbonoxy, or

h&) ohy&ir ocar bonoxy wnerein at | east two carbon atons
separate the halogen and oxygen atonms, or the like.

Pref er abl each is al kyl or phenyl, especially Cl4
whetey ea né éiaeﬁle@ldp%ﬂ)hp@ﬂpé@jbrpr@?arnm Sﬁ‘FWF‘rY Iopver @H%&e g

d
SPLRHARONG ke 1L ot R BAGRR i
hm'oodrbd’fmyphbﬂohydr&aﬂg(ﬁmdy weéictoh phh:aslltwhamrb’@ @oms separate
s Taideacing JoEa siominah o 209 6P ey RRePBRFEbnpydrogen
hﬁgg%ﬂgﬁ{%ﬁgfereé'e@m%r}g'i(ﬁ@éred'lk}trlhgﬂ rﬁ}?ohﬁloeﬁ@ ls%y%b%Bnoxy, or

Addi tional I'y, the di'net h enol
hpinbﬁ@o@nbgnohaswmremmeasﬂ tero ngrbblegs)rmsﬁaq:paam@uhe halpgen and

b than about, 79. The oxi dat]
ofiirm TRESR Frdfonbiotiny BRa3 Rkl ar PR b8 e
alk¥} GRa ‘eﬁ&ﬂ@isﬂhﬂ@o@ﬂ%r CWhiligM Preférydil BahdhydessypReholOidklude

or air, wth oxygen belng %referred Sui t abl e organic
2éodlimetityéphenel atfllfie2 33§1t@a?‘ih\¥h) e®pl i ng i ncl ude aliphatic
al cohols, ketones, aliphatic and aromatic

Irﬁ%ﬁe{a 8&9&&8@1& th%*hl]&l{o 28%&%91%5%@% dﬂe‘iﬁy‘?é%%f’}?a%&oﬁﬁunty of

rs, esters, ed et her-est
gedatel cthaud aboutaﬂﬁj vxte@lt Ipekeent, matﬁrabt)n‘graam itbars abaut19.61 mgight

pgrtlcsrle;?grlls @%?eepr%ffergbq}? gfrc%[[e? o) an ‘Shout 95 % we1g tvp%pcte?lf Additionally,

the 2,6-dimethylphenol preferably has an APHA color of less than about 102 and

more preferably less than about 79.

The oxidative coupling of the monohydric phenol uses an oxygen-containing gas,

which is typically oxygen (O,) or air, with oxygen being preferred.

Suitable organic solvents for the oxidative coupling include aliphatic alcohols,
ketones, aliphatic and aromatic hydrocarbons, chlorohydrocarbons,
nitrohydrocarbons, ethers, esters, amides, mixed ether-esters, sulfoxides, and the like,
and combinations comprising at least one of the foregoing organic solvents, providing

they do not interfere with or enter into the oxidation reaction. Preferred solvents
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they do not interfere with or enter into the oxidation

reaction. Preferred solvents 12 WO 2005/021649
wWERODsE2004/ 027605 include C6-Cl8 aromatic  PCT/US2004/027605

hydr ocar bons such as benzene, tol uene, and xylene;

hal ogenat ed hydrocarbons such as dichl or onet hane, and

i58Les afPCy arshtRaho@ebabess sasioMmt bendeelr efadeonmd xylene;
such as chl orobenzene and di chl orobenzene. The sol vent

Wee@%hy@ecarbwwah a5 dishlopraetimmecyrsl @ﬂ@fﬁﬁl% and halogenated
rﬂgt?c (#’&Qr?(ﬁs C% ch?c!r lpéﬁ%ﬂe d;?chlh(gjob @ﬁe,' S a poor

ven y(ary ené eth suc for
exanple n- propanol i sopropanol, n- butano
Thebsill eemo Imaynecple;frisanm adda‘ndn tdne (Ed Kg, aramdtic chgdrtmcmhbn ozn€3 Cg

I f
PP Biapicerel aher 3. peesoTieat G (he gy ot Gr ERor e @S, o
éxamgﬁ:d 'ntﬂré’;ﬂm()Pn ops!@pa%ﬁ WA, | (oM qu&@m agrhq Bl @ﬁe and

phatic alc , hethanol’ or ethanol, which act
qmnbmmnanxpmspmﬂemntknm(nhsﬁWbQﬁyﬁanygéhéheﬂhbaﬁcanMph The

aropati c h droca -C8 al.i tic
saieites R R sre b ot oAy Bk 2 Cr
@ aBphatiRT ABSHOL fiethalblt of tetiEY], bRhicRT £% afst &6l shhiablvieh€ for the
sol vent conprise at | east about 50 ME|§@t per cent of

nohyagdengighery r Breafs-€ 1h pepimsdisrivdrpcatbeno e €nfediiplatic, alcohol,
t

BT 25PN A SPAoL PR o BEPLA, B may oe

proferrpd elgdt phé ablednt mﬂap{{sareyllme aBbutey() werht tpbenmb@f the Cg-Cig

separated fromthe reaction sol vent mhlch cont ai ns
ftr%atéfamiryg%rb%d b Qrgembadiment the juse . of gaos) spkyents is used to

}%Wéfy ‘?AT? )}Q)g erld! RS 6?' ?@t}n?éculérhﬁoleahéﬁ( @E%h?”%@ﬁo@%ﬁﬁltated

aln at one heavy netal” conpoun
mlhy(hr)dmeaetmp pay,therahe ae]iasaeedn frooothalrtaationpolvedt, which contains

S ation.with various other materials.
tgﬁF?@%&@“@ &3§$"§9§F5ﬁ5 i ncl ude cuprous chloride,
cupric chloride, cuprous brom de, cupric bromn de,

CHRYQUS/sleRd] € the prePhiaion QfitEE polsHHRIRHS efhiéh)f BbRally contain at
cupric sulfate, cuprous tetraam ne sulfate, cupric

lest one ey welat aerapowdpiushi§S &cePBETe MABEHIEPE Oheehadt gompound,
usHEl'I}p % oHarb?ran%H %&1 va%%8£ Bf;fler 1?1&{?}{15@ %mtz%‘fp E%glggtrars&%t%}ng include

d@f@ﬁ%ﬁﬁldﬁﬁbd@lcmﬂbr&&banhlirosgabxtomldd ra:spleaﬂramﬁlddl ct‘upcdius iodide,
addi tion of the above-exenplified netal salt, it
WPEe iBidei BIRIONY Sakfatea PR SR CHREDH (SR ENC, AP, cupric

[ d, g a r q
t'e?é)arngﬁ QIR prélls Bt 2GLHHOT a At %}Eﬁg nz)?(g#&ﬂagcgl %uprlc

such an aci ormthe correspon
lartyrhtedrapsc Tﬁbmte; atgiryst pagrmtaecmsandayumbm) Heezaaberp hisk estimilar
r\ﬁmérgglgne?serggﬂs() Emdo gob%itaslahz | Fr‘lrsr%e (? of drect addI%OI‘l of the above-exemplified
metal salt, it is also possible to add a metal or a metal oxide and an inorganic acid,
organic acid or an aqueous solution of such an acid and form the corresponding metal

salt or hydrate.

The catalyst systems may also be complexed with a mono- or dialkylamine, aromatic
amines or N,N'-dialkylalkylenediamines. Non-limiting examples of suitable primary,

secondary or tertiary amines include mono- and dimethylamine, mono- and
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am nes or N, N -dial kyl al kyl enedi am nes. Non-limting

exanpl es of suitable primary, secondary or tertiary
wa@mosesicencl ude nono- and di net hyl am ne, nono-prPenUs2008027605

WO 2005/ 021649 PCT/ US2004/ 027605 di et hyl am ne, nono-

and di propyl am ne, nono- and di butyl am ne, nono- and

dikthdamyHea nfnoigo- HﬂchQ?npr@pyﬂamn&yChoh@-X)ahdith&t,y]aﬂﬁmq nfAd- and

di et hanol am ne, rmethyl ethyl am ne,

HeanRy B Rspy AN anﬁetw Egherﬂﬂ@m afiqne; and diethanolamine,
yI am ne, am ne, :

’ﬁ&?%kmﬁﬁg?g enzylanfﬂgﬁﬂﬁ ?E&PxﬂenethylIE%P%%ydOh@W%man

dighizyprepylyhard ne, di beﬂzfyjahbthy})ahmm ne, N, Mctyldilexiobgmzylamine,

%?‘%Pg gﬂgﬁ%‘ggs Zﬁ efﬁy thNya%rnm% _tercﬁmetllll %utylamme N,N'-

diARREGRMhediBniRpedicAMhNeN, N\LdNtéN -butylethylenediamine, and N,N'-di-
trial kyl et hyl enedi am nes, N, N

lsnmpmtbyl@pﬁﬁn@meq| amni nl@é\l hd N, Nrijtkylethylenediamines, N,N'-
i al | di | et.i f th
itk piob R nbEE AT TR b i SRR e ar e

preferably recovered and recycled for further use.
Adnertompition Eshd feapti @pproeesPihg(soheny hielier &td1@dt)ase preferably
i ncl ude those described in European patent docunents
regovered 2ng 19eyclegforifygheriseo: and EP 1167420A 1.

Furt her methods for preparing poly(phenylene ether)s

X

I%{o;%ﬂ;%gé‘o%kﬁgdto Blf%%éétg ﬁ(‘)g’?gﬁenﬁgg%e Léhh%o)sgﬁlg}udgbﬁloses éiesscilé)ed in
Euroean 5pent &yc@BRnt8EP Bl @38 AR2 EP3] 4339499 and EP1167420A1.

, 661, 848; 642, 699; 6 56; .3, 365
g hsts Kirspesg nepha R SR ThasebbehdpRgiemmle, in
! IPabeNap @00t 8,450 2188; ssiwlélssdmoeztzb& moB3 Bt@t4bb¢553
contenplated &fly arylene et her pr epar

IRAISds pEEsEM:| . RAGRA; 1.p0le cﬁi &,689; \ﬁa¢3|9aﬁ%on%,3ﬁ5}422
P S'aﬁgj 3%%7‘4' OB%sed L{p%gqggtfﬁregc?l Qtvgll ée% gpparé}lt to those

anot hér "aspéct; the sta used

skhidpel ghéaz[ry Itﬁﬁethetdmt‘e)n;ﬂlﬁted poly(hrdylend Qhery)rmdyoptdpered by all
oxj dative coupling. Any known nethod for obtaining
pegthogs PrgseRtty H@Oﬁﬁt SFEENECHEs We VERBIPNS Fr PIoFSpsipg econditions,

rg%% YAy Qxyaromatic conpound may be
crystallized or filtered as a solution prior to

|ntroduct|on |ntothe rea}ctor to renove |rrpur|t|es
Iprapstiat aspect, e d@ﬁmgundcndlm used ka peephiiel the aoplyﬁaryl;gnstedwr) are
m of ,t h nono

filt t t
RSt 12 1B o Pl SO e s B Epiod 4 ogiging clean
seifd) nfatdrial Aldyoms u@dd. t her mbahéd, MBe FRINBRY@bx fadbrhayEcorBYound

storage in a clean tank or vessel . Purification of
maebhiegrisie)izred wa tilteredcisporphticngirpy te éntrasigetien into the reactor to

remove impurities present in the compound. An in line filtration system to filter the
feed stream of the monohydroxyaromatic compound is preferable, but also
contemplated are batch filtrations of the starting material followed by storage in a
clean tank or vessel. Purification of the hydroxyaromatic compound helps to remove
chain-stoppers and allows for a lower catalyst usage thereby facilitating easier

cleanup and removal of the catalyst from the poly(arylene ether).
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chai n-stoppers and allows for a |ower catal yst usage
thereby facilitating easier cleanup and renoval of

wo besoztcad yst fromthe pol y(aryl ene ether). 14paNDUS2004/027605
2005/ 021649 PCT/ US2004/ 027605 Furthernore, the
sol vent used in the process to produce the
Methélas] erResobidierled f tHer groedsahb prbdie thé pelygafiede ether) is
and/ or inorganic particulate inpurities. The starting
nrefeeabl mitee Qiserganio aps epapreari@at wu ks MPuies-pr ef er abl y
of high purity. Additionally, the catalyst stream may

f 1.Qr r

T Qe PBRE Pl (B incbfink e FFABKL 38 PGS cof MR8 Forioy
Additignablys the hetap»ei sticamythanadso be Aibered pneptmrthe: reaptionlprecess.
reaction may be carried out bot h in the bat ch,

em -batch,. ar ..conti nuo nodes. rarmed o)
Tefoisis Brueghr FRaTHohEnyth SRy aroie 803%%1@3}? pafrylene
éﬂ%r) ﬁl‘é‘éar@ﬁbﬁ‘t $hé Peakbfiéh frﬁ?%'c@&eﬂ&iﬁt B@theiﬂﬂh@}éﬁdh semi-batch, or
Various types of reactors may be used for the

qoofigyasim eISO rProgrﬁmmﬁdu adgitwnsefrpgirbonst ¢fr the nanphidroxy aromatic

SRARLRE st ORI ARTELANDUS AU SROLATK VERTK Wi of

r’é@cﬂ@rts(?rﬁay b uQemlefoe RO INRBEZAtdE, Mearlingon si@ld fiFRdttank reactor,
such as reaction vessels and storage tanks, used in

HIRLTIPISAOBLPUS GHiTeh Ens IRILF yh EffeESe Rubhle sPREEsEcagpp or a
c%'ilﬁlfn? F@a@ o¥ ﬁjr? g\{n&?d ﬁlgHt' t'ﬂgl?ggcﬂ&? le&tlniﬁﬁlfef?tr sﬁéﬂ s reaction vessels

preparation O yene et
addstcape dardguupsdent theeptepaativhef dh@qmiyﬂmyleyleoa‘ther) process are

BTG deh e LERATTBET SHBDREINE Tl s i@l Shen. The

Wet Br &iekifcated! 6 ?ﬁpé@ﬂtv%c&ettﬂ@% phR&GHY Qﬁ'sc&ﬁ’arﬁﬁﬁ@&? of the
inpurities that may be present in thé equi pment. The

M}darylmtﬁh@) vathl otbﬂottcsss dipairpantion eqeipthend mayi alfsonge washed

and nsfer,r terial. ar referab ara :
PG exGLERE Subed deliRist reRiaft fo Raf SR A HATRE presen
1hn¢harbqammk arphePsHREE s8e Af afuopmce@ &ﬁil%lﬁéftydlséﬂ‘q'or mixing and
et her) solvent, a catal yst, and er optional

trasg uemrrta&fwbr@éwgef@rablw msa gangicathet moals pey gensese additional

%ﬁ/g]a%fg %ﬁg to a clean reactor while feed streans of
% roxyaromati c conpound and an oxygen source

are fed to the reactor. Wien a targeted nol ecul ar
Inedrg btenidargcproesse f f’ohgingaﬂadﬁ(hﬁyberneoéth&rhea colygenasatalyse and

cease and. a chel atin gent dded to the
B BRSSO AT SUAT Ee PRy er 4Rt Gresihgraer] o o
JER RISV REd Etpe%nﬁaifalry&khf/&%apé}eﬁahc ceﬁqudnu%alan oxygen
wat er nmay be added to the mixture to inprove the

smlmenge dedi to ¢bet reactor-orWhbérf adm@nw wbletder vieighttiedchieved, the

1t1()|ny()st thgrg)gj(yg(g)etnhseorurcy\e/a 1IsecreasS 8 ﬁe?eﬂﬁ%%%%n? may be added to the
reaction solution to poison the catalyst and to aid in the recovery of the catalyst
component. Additional water may be added to the mixture to improve the mixing and
extraction efficiency of the chelated catalyst and other water-soluble components.
The water used is preferably deionized or demineralized water or water that is
substantially free of minerals and salts. Optionally, the extraction liquid may include

an aqueous solution of a C,-C4 alkanol. The aqueous phase, containing chelated
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The water used is preferably deionized or
dem neralized water or water that is substantially

wo eae/onfe49m neral s and salts. Optionally, the extT/ES81000027605
liquid may include an aqueous solution of a Cl-C4
al kanol . The aqueous phase, containing chelated 15 WO
2R0B(, 02 k6patBE TIPSO 6/ dAR1COFHase, Cavntinifg pol RaryRparetiey] via a
fromthe or gani ¢ phase, containing. poly(aryl ene
luilhiquid \separation meansd/ Supky s SEpWlignd sensdies, S enhpigierred

o / r .

eg}go 8&1{1‘%{12, ntk]é théhgreﬁ ?B%Ar fégg 8 hb:ﬁ al$§/ f%fée% ettE)Eigrrll)Jltli séage cleanup for
thel effeddne demoval (blﬁjbattalyﬁt afeitable aquipmentr fort femosdlf of tlentatalyst
.rﬁ vaI of catalg SU|tgﬁle equi prent for renoval of
ipflademixer-yetflersiapd existipn c@imdst +'| ers and extraction
columms. Suitable chel ating agents include, for

SXabR| Belafil f n't§m@ﬁidg foafé%rhﬁleaﬁuﬁmcaamrawm ack®!dhfmonium
bi sul fate sal and I'i ke. Many différent

sele Ibwtuifn@ salge ratlé thcdykeb é\dmge@ffeMt cheﬂatlnnggigpmtemamb@das% but it

PRl O RIS R B EE sl Bl U deRp 3y S pat. o

3483 1At Beag@netsall Mkt ehd@ingf dpeeisiifnade ﬁ@yﬁmﬁydnac carboxylic
aci d cont ai ni ng conpounds, such as, for exanp

ol yeankajniage sompanIdtte Slpféll yaar B yP5aEPiG | d@lyalky‘lenepolyamme
pgggcg%g & ara@%yl Ia?n ﬂ(gﬂ gzcarl?cﬁ:yﬂg Cag(}g&xyl én(im%%rggxyhc acids,

nopof ycarboxylic a nocar boxyl i ¢ aci
apﬁhqpoaydaﬂ)oyb/hc aafds dSmamﬂaﬂbbeylrc aclly apdlycuetiolylic adcldal dndetheir

or m xed al kal i I-alka e.earth neta
S Gt s@ﬁ@}nﬁ BT 68 e bl ﬁnﬁ@ a@ém% CRTHE MRl salts.
%}@511"1%)(%})%5 %@ddh@mlﬁgt%'%ﬁfsumc]&@r tf&atefc‘am le, sodium potassium
trilotriacetic acid , citric acid, glycine,

tatatel netnidodii zoetin edcet (l}ﬁsagt clmc adild gKyEﬁ)'fA)?(hylenedlammetetraacetlc

LYyl gnedl ATLASLEA RSS20l g oty LI SIS uacerc

a%hie katts dTahe8fBEding CRIRINEA deRRS cEABTRAL ohis 9 s1|ng%$lea§’trkﬁ1e of
t he foregO|ng chelatln?hagents and the |
i

Ath_% é@r@g@ng yhelateng peests, and| the ilikg a@@mléﬂy prﬁ§¢rmﬂelchelatlng agents
cl,l{lége ‘PIIllr na%%t?ct 5c1d a&h)ﬂfzne%u;%nglgﬁ%{c g raal%gﬁé-, 81-, tri- and
aso

iUrh Sa
téti’&b&mﬁmsahfth@éoﬁepar ation of the organic phase from
t he aqueous phase, the organic phase may optionally

washed a nwth mater ueous. sol yti on
Pe“fer@&paafﬂ%ah%fathe SFBNNase fIP’EnatBP ALY Bhiset %ator%lé%ﬂr?a? may
o?)'n%l?é?i Wise W%e@Q}gMth Witef aft ‘Bﬂffs)éo'ﬁ@sélgﬁox?f)f ENe, alkanol, another

oregoi ng wash solvents. Preferably the water iIs
sd#aldesalecht dhat dlors natrdagsolvedhe fidlgmary we e wsmbimasinn whthe foregoing

PRhPRl ERToRY ot A ATk AFRET o s apeous
WRBESRay bpticHaRy &FhRiseRNdhelatihg Iagemr ©f RARME ferhnr@N@YRyst that
may be present in the organic phase. In one embodiment, it is preferable to remove
substantially all of the catalyst from the organic phase as it is believed that catalyst
residue may contribute to the formation of gels or black specks when the poly(arylene

ether) is later isolated and/or processed.
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substantially all of the catalyst fromthe organic

phase as it is believed that catal yst residue may
weonsnetsws e to the formati on of gels or bl ack BEEUEK®04/027605

when the poly(arylene ether) is later isolated and/or

processed. 16 WD 2005/021649 PCT/ US2004/ 027605 1n one

18 6RO Bin BN nenC 0841 8R6R % Adel tYHEIP rbMobEbRrdi RV &er droplets from
entrai ned water droplets from the organic phase. The

thaergpnig pbpicet Bhef wasm diapletsofiien ike prigees plage oyt caintain salts and
Oﬁ%lrgrgﬁarﬂgeﬁ. other inpurities. In another aspect, the

organi ¢ phase may optionally be filtered to renove
organic and inorganic particulate inpurities present

It hesteérmaspedt athe bezahlvephasomay optiorally thlediltepel ty(ramyl € tiganic and
et her,%‘. As the foregoing filtration involves t'q?pf .

IRUEYYQl PBHCYaE MBRHTHISE DreSFRIUMCEGIR sPHOToMP atheonipiatign, of the
biRary RAECARUE WeMhd kdbEths Bl SOLIVES AR ol Aiddf Miculat
psi)}gatlrgm v?nﬁféb be used rhéer eEi’n tro de]scri be suchoa Séo}(s:)dgtsl,%uae
imperiteguirgmantolutBu thebiesn solutibn diltratidnl andagal @ivnsiikétatos system

i.nclude filters de froma variety of mterials such .
will e oed RreiiPedevgir BICE MRCATS, 29 SAWPMISEY y muRfe soution
ftrRRn, sy Mcldded@ltersPRRES froMtAlvafi®S hof Riskddials such as, for

ceram c, or a conbination of the for%%gl ng materi al s,

exprdplehenteiedanetiaeloths pplymeyic diber, maturglifibes pepers metal mesh, pulp,

intered metal .fil rs.exhihiti hi t of,f UQgsi ty,
<P 6T ATkl pE B TR b Oy ol el ettty user

filless @eoBBtdryd Ghethlngiltbisl ibitihg ehih N@yubgtyc dAGluding the filters
pl eat ed, candl e, stack, flat, waparound, or a
Pecatsidibyt R Alal 6Pmros#icngr egoi ng, and the |ike. The pore
size of the filter may be of any size in the range of

T\(i}\_,gzt%lgq:ormet?% BrEkitet ﬁse}pﬁ)la]y Bk %6%06?{6?; ca?ﬁl]o?] GEal &fat, wraParound,

Inthis range, a pore sSize ess than or equa

of o calpbimatiorbOf thie deregengraad clanlikee enpl oyed, with |ess
than or equal to about 20 microneters preferred, and

h I 15 .m :
hFape: aho e TP el e gl RIS PER T M Erometia 100

n§itibehe®drs, B @RéaRer. TWaRinQhis@aha, atpdrafigsibf Rsslthan or e%ual to about
m croneter, with greater than or equal to about

5Ri micenrpeters capdicecrppleyeh Math leghEhan (i eqgualr tor ahoyt P raigrpmpeters
&é’fﬁ%ﬁ%d%fﬂ ﬁ{aﬁ!‘@rt &1 $SRE61A 4 %iBJoﬁ{e?Jrg Gre 3&%{3%%&.9 Also
solutron fiTtration rocesses may I nc ude gravity
phéftdredatwithin tios easgy & hipore aideonf, gredge uban for | dqualt tooabout 0.1
batch filtration, continuqQus filtration, or a

nUEEPHICHE: PR Bfatethibian o ey tAGPPYY 3 mieTogistere s Preferked, and

hdifer hdfor oA (D UBRR'S riforohULS QRefalll rdlaan systems or

solution filtration steps may be use

Suitable solution filtration processes may include gravity filtration, pressure filtration,
vacuum filtration, batch filtration, continuous filtration, or a combination of the

foregoing filtration methods, and the like.

Any number of solution filtration systems or solution filtration steps may be used to
filter the organic phase. A single filtration system may be used or two or more in

series or in parallel. In one embodiment, the filters are reusable after treatment to
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filter the organic phase. A single filtration system
may be used or two or nore in series or in parallel.
wo moosneieenbodi nent, the filters are reusabl e aPeBUS2004/027605
treatnment to 17 WD 2005/021649 PCT/ US2004/ 027605
remove collected inpurities wwthin or on the filter
rBmbe¢ tdllecicdSmphriGes wathih ©r b ehnfiieratatetil iGelaBudhle techniques
reuse a filter_ mediumare known in the art. Prior to
to igkean ang reyss o filter medigmaapkeowhindtke 8- pol y(aryl ene
ether) may optionally be concentrated to a higher
ds, |
ARS8 e TR, Y Slach® PRRYT fed Aok Tach aBh2g N Grany be
qosc)dnwatedrto ;arhmghes $a$entﬁsnyd$ b&éirto gebicothe appac af usganm phase to,

t h b d
to BEiPaTGedo AR dornstrin cedatar SaPEEIch e htique or
a%}éa?«taﬁﬁsto hderdthee lmek@rgaJ Reprasd Wbmyecbe Ex€¥d 9{ %ﬁaﬁamses ’

preferably at an el evated tenperature, for exa ein
in¢lede eﬂagle fasgahs, @beolulﬂtlomowsmﬂsamndt ttgodike. ndhe solvent may be
abou

refer 0 t, 18 OC
RiraieTesiat 5, 8t 1dnehufole’ Prfile ip dRg genee from
afbf)@m(ﬁh@%o& Jvc@bbte prefeldly inMe eanger&faswhlsm tb Abdie60°C,
range of about 5 to about 50 bar. Preferably t

agdioy @}watnéyrebslre,rfennw@lbw thevangeumnh kbeih 20 about 75 bar, more
f 0C t t 1
RSFCABbt do0e0e Souri R frbpaf SO nEreApS et REHEMay be

rp@assed b?Sihvsz&Mmbﬂathﬁdten@éraﬁlréﬁ 6f abatlta30°Q0tof deh 156 @nd a
is preferably taken to prevent over-heating that my

wa@stun ©f Rbpys 659 tepOQmdlbmstsss of BarcuRol A sifigifgPasdflaghi ay be used

cr ai %E:ﬁ%ﬁl?&éhaﬁf E'é rrg&&%&b%f 508 1O %@h@o&é?%rrgm}g‘ [h?‘at may

ol y(aryle € 150! at ed X h any nu
1%ﬁMSnp©umhxﬂSabymnﬁ&mlpltatlOn and coll ection or by

r enoval of the solvent. I n one enbodi nent, the sol vent
move thro devol at IlzatLon ro es
H i Sl E O P ISR b oEsanifo a3 e Poly(arylene

&heﬁ mhy 8L i QMat& i £ nusiat bﬂwejﬁgs sWAHPR Hy ;Breanpﬁmo%yand collection
dryi ng, or a conbination of e foregoing. Isolation

arelyy oeamal jof tbmols/ﬁ@tp br ohe emwdmmnbeﬂleoiol@méwy Poremoved

nst tQ i1sQ on, ani hase
BB R Bevor iR, ugefity Rt BusmosiioR G DaB J8Gef fse of o
dadtillatibn tdygemsabaﬁmmS PUip6 eflsn, IR Aryidd)Yort & CloRibaERi0RT of the
apparatus to concentrate the organic phase nmay be

forsgaings Jelatipn mpy QRCUs a8 9BF Step @ 41 PRY BYMbeT afysigpsndor sgance,
;Hg)g t«lt) i fation iR rg%\g 3;595%%8 BQ%ﬁﬁcéngl {éﬁ %5 %Omgﬁé}tﬁe?éeﬁﬂ solids

enper ature I ocess con 1 ons
lpved t@aidbh yhecioolhtial predess 0 Again, ahy eechiigué or apphiradus tofconcentrate
tgee lorsgag]rcl:c}j:)%gsre n%)? lg:ekuse sucﬁ as flash vessels, distillation systems, and the like.
When the organic phase is pre-concentrated, the temperature and processing
conditions are preferably controlled to minimize the formation of gels and/or black

specks.

When concentrated, the amount of poly(arylene ether) present in the concentrated
organic phase (prefiltered or filtrate) may be about 10 to about 99 percent by weight
based on the total weight of the polymer and organic solvent. Within this range, the
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When concentrated, the anount of poly(arylene ether)
present in the concentrated organic phase

w@ poosbeicter ed or filtrate) may be about 10 to edDU2099027605
percent by weight based on the total weight of the
pol ynmer and organic solvent. Wthin this range, the

adBuMiOo R POB/(4 2184 LIRS pkéseROH/ e 7&fhentait@liBigadfc phase may be
pol y(aryl ene et her) égr esent in the concentrated

geRatpaRha pihesial ipedbolb 20 yredght @ercentamiBrgredjerathap @r gewalfo about
g h t

S U oA Ared, Mol e B EPUER r el FRE 40 BeiBRCroen

btas;edacboﬂie téfal e pgllymepand efgamckmﬂ;‘mﬂt aroré pesféraddal Atsb within this
yger and or.ganic solv nore preferred. Ali )

Reeting st of @ﬂ@ ryikge SifSOnpetmt pBI] SpRacatiuiedopganjc phase

Hﬂ%{]y%el%gs thin top % g%‘&ft e q11tﬁr19§rlh§n Bhagfl tdB6uP 80 'p?e?@rred

an or equal out 70, wth less than or equal

andbbags thaod op eeliaé taor éﬁbut S@wdighepecerit ampro prederuall Aﬁberacboozmtratlon

50 wei ght, per cent fe Al ter. o) centr

e TCEAT CHETH BPGRTE D kit gD PHiPTeIR: Sehokpiped gain

pBE @ Ndldtdon COMGE ol AhS tbnd Gt d?). mte%atﬁvelyl s&l ply@eylede ether)

the pol y(aryl ene et'her). Alternatively,

pmﬁlery(lart eqnsertrded @rgamﬁ@bmmahbﬁ hﬁ@laé%&emtthgﬁ@luent by any of

or e be isolated fromthe sol vent by any

5t I%at?]ﬁ é)égf%beéﬂ%ée @scribed herein. In one enmbodi nent,

the poly(arylene ether) is isolated fromthe organic
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MR One €
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The slurry formed by any of the foregoing methods may then be collected using any

conventional collection filtration or solid/liquid separation technique and apparatus.
Suitable collection filtration apparatuses include rotating filters, continuous rotary
vacuum filters, continuous moving bed filters, batch filters, and the like. Suitable

solid/liquid separation apparatuses include continuous solid/liquid centrifuges.
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Suitable collection filtration apparatuses include
rotating filters, continuous rotary vacuumfilters,
w@onsiomseeus noving bed filters, batch filters,Prantsione027605
like. Suitable solid/liquid separation apparatuses
i ncl ude continuous solid/liquid centrifuges. 19 WO
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solld/lqu|d separatlon apparatus, The poly(aryl ene
- weatepke ) fromethe asesond Al ?‘W@ns’éc@ﬁﬁl Taterl eagefno wWiths aptirspivent in a
i nuous stirred
oPhotuP AR TR AP S SepaliiOh. 010422
col l ected poly(aryl ene ether) preci pitate may be dried

Ty deHested pelytaoylsnd ethe) erecpitate magibg ctni@ﬂ}hydmopm/\mwmds in the

Fol, B8 o e SRR ShBBRohBus B LBGhBL e Stepiaed
p%%é‘@béﬁé eﬁer)efn%ludUrHtaG‘gr?Ed’de IAYRES , conPidYie AGRIN, fhﬁ&tbed dryers,

dryers, and the |ike e drying may be operated
abigsednt icd edryers, em‘htthm Uikas. The dayipg ehey bedonrenaied ibatohtwise or

C%Qt? uoug(I N3 4 J (:ngf% d}angn?r t %nd Iypner}cfa{)@rtfcg%s h?rLdgr an inert

as nit omnmze Ion O

aﬂﬁ«bs}phafey bwheaseiitioggn, to Thiginpize Q}hdob)tlaﬁtﬁ)nn@ﬁ/thb eolly(astendtether).
an el evat ed tenperature and/ or at reduced pressures to
Thg preqiniteiemay e dred ahansdevatsddamparaRirg m%@ramﬁu@%pmﬁ%es to

£ N{a R0 s TPt b@\/ag?{atﬁ{%fg.l lp?)‘rey ?éa}?{}{rgﬁu%e drtife Qﬁﬁ}égnﬂh be carefully

deconposition ene et her at ur es
cbotrolledr tpi m@vtrhelepompbqjiid)rabé ﬂllfapollyelrﬁlbmjbﬂﬁf)c Temabratures for

400 C. The dr ment, my. be gi ed to prevent
Joea e e aifioy RaeoBE: S ang rhnd A0BRer st gBR gt may
b'érlﬁ&f?ﬂéh td ]5}6'@4?1@ 168} EEd ARPRRAOUSoIY@BHde é?ﬂer) RoffPE&fin@lrapped

deconposition. Such nodifications
in the dryer apparatus resulting in material decomposition. Such modifications
include, surface finishing and equipment design. In one embodiment, the drying is
performed under an inert atmosphere and preferably operated under negative pressure.
The dryers are preferably cleaned prior to use to remove any residues. Also any

transport systems, rotary locks, and blowers should be well maintained and designed
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i nclude, surface finishing and equi pnment design. In
one enbodinent, the drying is perfornmed under an
wo nso2@sanosphere and preferably operated undepPCT/US2004/027605

negati ve pressure. The dryers are preferably cleaned
prior to use to renove any residues. Al so any

té HAMSALE pol§et FERder TRINR itrddDKsn betichg bindWwedl Susthedd! vwhdd€ they
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e clean. t ere. in e Y )
S5 SRR BP0, S SRR L, o
thollikect br sne ehotlingsit, atheCerdiitonfnieht ehsre iedpretip@iatidntigolation,

I n one enbodi nent, the environnent where the
Paekaging aBd/Pb storags| ascohas a Sisar 489TH lasa iairg of pbrus g@0,000 or

HREGUT AN@Saf r&dn§ ?E}irf My G‘d,@(ﬁ? i @c}di\';b@engfto a0 WaxHHBmOQnber of

or better. A cleamr roomrating of 100,000 is
pagiclesall 60,000 )ohavine armivie nareaterutibie or @fjual gar®t $ cliemmeter per cubic

100, 000) having a size ter. than or,_ equal to 0.5
b R o gt oo oL ST Tchelsin e, Yo W greican room
r&RULE 180800 000 Hebittsr proRYrelde THEdoomh L @qr&b@an VRS the
rat1 ng of about 1,000 or better preferred. The roons

poty(arylenpether) istienleted bg presepitagianydréade ard/prestpradgmay be enclosed.
.1solated b recipitatjon, dried and/or stored e
RicPBugl Peefing SuBhb@S, BecEhentelrch GREPERRIT L8R ©
résveeaTiorad parficul@ent i nuously filtered to renove

airborne particulates. Any container used to store

and/or transport the poly(aryl ene ether) powder is )
AP rertaBey Usthin sioTa adhut Urspart R}lefpféﬁ)aaﬁer&aﬁmﬁeup%w@r is

]JI‘&EILAM)I L& ahf sﬁlgghﬁtia@l ngr&{‘gf F?%Rf&ﬁit@tﬁﬁglﬂ*ﬁt?efs.er Ia}{dition, the

conpri‘ses a sealing ne revent I ntroduction
cofitainenprefetabés compnis¢she saatingunednsg® (peevgnt tthe ontgdrductien of
.use .of seal

, _closin chani s lids, screw tops., .
impiies e sTFORGES L7 Robroush by u3s ey Fiovag mpethpisms.
1RNE@LReIoPs, ties, etc.), during storage and/or transport. Suitable containers
include any dust-tight, weather resistant container, for example, a silo, hopper car, dry
bulk tanker or trailer, bulk sack containers such as a Super Sack®, sealable plastic

bags, sealable jars, and the like.

In one embodiment, the poly(aryene ether) present in the organic phase obtained from

the polymerization process is isolated using a devolatilization process. Devolatilizing
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i nclude any dust-tight, weather resistant container,
for exanple, a silo, hopper car, dry bulk tanker or
WO e@shersg9 bul k sack contai ners such as a SuperPS&EUK{0/027605
seal abl e plastic bags, sealable jars, and the Iike.
In one enbodi nent, the poly(aryene ether) present in
dked@s @At froghascaroinaiWnerh fHeoat ahbeypiohlyyremioral h aWin-screw
process is isolated using a_devolatilization process.
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nanu urers i nc neers, IMe.
(ﬁg@eﬁm]b}msg/, rdzt}vhﬂ fetliihtb zaten@d eeﬁ‘bd)ailcn‘ﬁflgure(hto have sufﬁc1ent volume

pol yner ent mxture, such as ni ¢ phase,
tPrefTTRE qf@aelilt Heshacpepreiion @i‘tSPly&efr EBh oG BT YRS anixture,

S %dque?}n@ﬂMQ L&40Bonst (Pr%fzm)t the g%ly‘?ﬁé?@t)lvfeh@%&ture is heated prior

evapor at’ion of solvent fromthe pol yner-sol vent
torbxring rfee;d intvibe ektrndereHeating uessels @tcmuutohls foPh@ddiogahd golymer-

h
g T RBSCH R aBrobishe iy PR SSnenr e, el Bmer
sbRen@bdiRnih urihel YeBEated BY iedahs BT % thehtCexRharPer bP ekdhangers.
i ntroduction into the extruder. The heated pol yner-

Pyapsesiich fisxgaar oumpy may bRaisehdo Herasier thy pakyaesselvent mixture
tﬂ&% hS% &%ﬁg%%egamgﬁgﬂgﬂgers Punps such as gear

ahsfer the pol ynmer-sol vent
n1xture t hrough one or nore heat exchangers. The feed
Thel fe¢d inbetabpghvwidth theeopohgrrsetveapmante inifed tr theifeed athe of

o the feed_ zone of the extruder in close
E BLruder pay dedn ploss BSQXU’é‘ﬁX to arﬁ%‘r‘é‘kt"?%dgﬁ’e\ﬁéﬂ?d?fp‘?ﬂ wream
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the sol vent renoval, is herein described as an
dgpatbed amaw epstreaifheent p$he emmeammenhmyy be opgeteatae gtnzspheric or

s?h%omﬁ)g@'garri:c?ﬁrg{sur 3‘%% %g&ﬁger I]’%a%rg aarng g u(:f))éttréa%(lzi Fi‘/reht are
configured to provide the volume needed to permit efficient flash evaporation of
solvent from the polymer-solvent mixture. A vent located downstream of the feed
port of the extruder is typically run at atmospheric pressure, but preferably at

subatmospheric pressure and is described herein as a downstream vent.

The extruder may further comprise a side feeder equipped with a side feeder vent

which provides for added volume and serves to trap and return polymer particles
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configured to provide the volune needed to permt

efficient flash evaporation of solvent fromthe
wW@olognErs4s0l vent m xture. A vent | ocated downspeEES004/027605

the feed port of the extruder is typically run at

at nospheric pressure, but preferably at
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apieaabt apeadttee saliem cgmpemméﬁ Whertbe poly@Erolvent mixture contains
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Pure Wi respect
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Spm ¢atiag, mtasc beutofiord ap thesditfierencd hetwiey rtlaeaemhbrlum pressure of

BTG TR s SHOR 58U LA e
v khebdié%lﬁtm&@tﬁﬁﬂﬁl%c@sfs takes place (P,) as a positive value. In another
embodiment, the flash separation of the solvent from the polymer-solvent mixture
may be accomplished by applying vacuum to the heated mixture so the surrounding
pressure is lower than the vapor pressure of the solvent in the mixture. This method is
also described herein as superheating as the degree of superheat (P,"-P,) is a positive
value. A polymer-solvent mixture that is kept at a temperature below the boiling
point of the solvent at atmospheric pressure can be in a superheated state as long as
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the solvent in the vapor phase (P1") and the total
pressure in the space of the extruder where the
walenehztoitd | zati on process takes place (Pt) as BCT/US2004/027605
positive value. In another enbodinent, the flash
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the solvent as it is heated above its boiling point.

A Piehiddred , préviBuddy, hs We@ola@itiatioh exwaddtemhp catpAsh@dide feeder
(pl unbed) dlrectly to an extruder and serves as the

cpapHsing aetenblo dithen thexemaudrof spivauli frem|tee pelymeupalvent mixture.
’I%%rgx[r%er\mlc&%blrﬁﬁbry %t?l tfle 5%?%@*(5@@1%%@5 R&mh (%%l ofhore vents

in close proximity to the extruder feed inlet, such as a pressure control valve. The
side feeder is typically positioned in close proximity to the feed inlet through which
the polymer-solvent mixture is introduced into the extruder, preferably upstream from
the feed inlet. For example, Figure 6 illustrates an extruder (350) comprising two side

feeders (390) having side feeder vents (400), kneading blocks (360) adapted for
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manuf act ured by BadgerMeter, Inc. As nentioned

previously, the devolatilization extruder nmay conprise
w@2@sdeicieeder conprising a vent to aid in theCcT/esmead27605

of solvent fromthe polymer-solvent mxture. The

extruder in conbination with the side feeder is
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preferably attached between the side feeder vent and the point of attachment of the

side feeder to the extruder.

As mentioned, the side feeder screw elements are conveying elements which serve to
transport deposited polymer into the extruder. In one embodiment the side feeder
screw elements comprise a kneading element in addition to the conveying element.

Side feeders comprising kneading screw elements are especially useful in instances in
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In general, as the feed rate of the polymer-solvent mixture is increased a
corresponding increase in the screw speed must be made in order to accommodate the
additional material being fed to the extruder. Moreover, the screw speed determines
the residence time of whatever material is being fed to the extruder, here a polymer-
solvent mixture. Thus, the screw speed and feed rate are typically interdependent. It

is useful to characterize this relationship between feed rate and screw speed as a ratio.

26



refers to the heated zones of the extruder, it being
understood that the extruder may conprise both heated
wanasontsent ed zones. Wthin this enbodi nent, tPer/US2004/027605
tenperature of the heated zones may be greater than
or equal to about 200C, preferably greater than or
T?ﬁj‘é@]']y R aRUEr B Yerat@NshcBVRA tADEAIPSL{GRAB| Hatehh f3h@6duced
an ‘or equal to about 300C. In general, as the feed
m’fettbe ektrudes 1pok1tn@amsdﬂevélmlr (haerdrte the sorry shesddexpressed in
r.es

revlg? uttoagper 1B %g?ﬁ PPttt (51 8% dl ta\ﬁoﬁp é?fd %‘éral)g/l eb[())ﬂpg 1 to

I"onal

ab@d 045t Rer @é@ltrﬂ;jlléj&he raMU E0feed ratt he seretvespesPad@dre the polymer-
deternmines the residence tine of whatever material is

selueTH gnix e isdeinganisaducgd o theexaruder b f)orkilograms parftour into an

eﬁtﬁﬁetJ BF]P EP%tedyﬂ 90§ rﬁ\{\é i p&}ﬁg nﬂa&%&xﬁ%ﬁd [Ahfin@h Seed rates and ,
typi ca § nt er depen ent I's use

exthadeacica zpeddai @e rdfltatmmais by,p alehgveaherf ﬁxed)rsr, athe sird of the

screw speed as atiqQ. ~ 26 WD 2005/02164 .
ﬁeﬁ%wgg@m?w&éﬂwﬁteéamey (e 20aer (dnehes thpmaximugn and
bt 'ﬂ:%l%l rhig€ fr@&ﬂeoen%od%é{ttthé‘ thHRfe%bé}Lttdrﬁifs rcﬁgﬂé&%gzed by a
into the extruder in | ograns per hour (kg/hr) to the
rzgmrcefw fspbmte eﬂ@bgwecpqr hounrte\aoIeutrudﬂnecrpwrsr)nedmutrevc(lumgs per
falls abo to ab ref.er ny bout 0. :
ighteq ittty FemerBrvahagne Onas s abo 4 Eeatt aPedfenate
eﬁl%@imﬁpewl WhRice dpReutioR! ¥ NHarackl¥EMy Arilis!lf 4 Feed rate in
being introduced into the extruder at 400 kil ograns
kidegramg per ihagotoasn extxuden geewbiriead) 1 ey oduts ger ayputepthe ratio
bkl bR o B UANHo I Qhguin Feed rates and extruder
ed are ‘determ ned by, anong ot her factors,
the size of the extruder, the general rule being the
Thaﬁgﬁrlattltmtlen(tsysmjﬁ lmayhepd'rthghg mombasembemnag dystem to collect
hnuntfeed rates. In one enpbodi nent the gg:¢
t}t?psé? V0T BN9VEd O RS BRsierparnh o nstregm e a ‘?reS gdeg vent.
ThE vEhtk QB RREEPH a kQAVET EXbIHARE SOV B RRGRSd 'c@mprlsmg
revolutlons per mnute, the ratio being between about
s@vaﬂwp@n@n@ty@luhne%a comdeaser aintl @rlFpt solversodéameng vessel. Any

xtruder o nis.c terlzed rati o of
skl <P RFes R A Bgh i e ik peiBedle Gf IisdeRlenfisgpvery
vElBedert revolutlons per. ntnute, the ratio being
bet ween about 0.01 and about 0.45. The
devolatlllzatlon system nmay, optionally conprise a
Iy oma eirbasimentsthe nsupsrheated ol ymernsoleest visigture ggsge dhipygh the
Plrafrt B A AT i ARSI EfiryacR 0 o B¢ BRCEeo of
tl&rﬁoreetenumeﬁ vears fuptebaooespridst vent aad/oy eide fcmipowent) may be at

renoval |ines, %ondenser and a |%QUId ol v I I
a?%‘?f@h?ﬂ‘h@”\?é‘ggel vent present 1n the superheate po ymer-solvent

mixture undergoes sudden and rapid evaporation thereby effecting at least partial

separation of the polymer and solvent, the solvent vapors emerging through the

upstream vents. Additionally, the extruder is equipped with at least one downstream

vent operated at subatmospheric pressure, which serves to remove solvent not

removed through the upstream vent and/or side feeder vent. One downstream vent

may be used, but preferably at least two downstream vents are used. Generally, from

about 50 to about 99 percent, preferably from about 90 to about 97 percent of the
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poly(arylene ether) to create a partially precipitated slurry which is then fed to the

devolitilization extruder.

In one embodiment the polymer-solvent mixture is introduced into an evaporator, a
distillation apparatus, or a second extruder to concentrate the polymer-solvent mixture
prior to its introduction to the extruder. The evaporator, distillation apparatus, or
second extruder is preferably upstream from the extruder and in direct communication

with the extruder via a pressure control valve attached directly to the extruder.
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The polymer-solvent mixture may be superheated by means of a first extruder. The

superheated polymer-solvent mixture emerging from the first extruder may be
transferred through a pressure control valve into a second devolatilizing extruder
comprising a vent operated at subatmospheric pressure, optionally a vent operated at
about atmospheric pressure, and a side feeder comprising a vent being operated at
atmospheric pressure. In one embodiment, the die face of the first extruder may serve
as the pressure control valve, which regulates the flow of superheated polymer-
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range, the weight percent of polynmer may be greater
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MO eLa8tidD Rixture comprises pre-concentration (partial evaporation of the solvent)
and devolatilization extrusion steps. During pre-concentration, a major part of the
solvent in the organic phase is removed by concentration processes and equipment
described above, such as flash vessels, distillation systems, and the like. The solvent
may be evaporated, preferably at an elevated temperature, for example in the range
from about 150 to about 300°C, more preferably in the range of about 180 to about

260°C, and/or elevated pressure, for example in the range from about 2 to about 75
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thosupethegtimgnstep.et her) and sol vent, the concentrated
organi ¢ phase may be heated by a first extruder, a

In another embodiment, the devolatilization extruder may comprise a melt filtration
system to filter the melt of poly(arylene ether) as it is extruded. The melt filtration
system aids in the removal of any black specks and particulates that may have formed
during production or processing. Any suitable melt filtration system or device that
can remove particulate impurities from a melt may be used. Preferably, the melt is
filtered through a single melt filtration system, although multiple melt filtration

systems are contemplated.

31



helicone m xer, or the like. In an alternative
enbodi nent, the organi c phase may be superheated as
waolemsnetsed above. | n another enbodi nent, the oPQEDSD04/027605
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typ aanes POTE 441 @, ETER S foan (OF 002 vwa?&ﬁ%hﬁacromgéﬁ%y § used,
ﬁ‘{'@bﬁ@g {hQR OPE ﬁahﬁ) SRUED PhiBDm AR g?e@&-éd' K& gredfePHAR !k equal
ration sys em nmay conprise a ont 1 nuous-scr een
t@hmngﬂﬁgnhwhmersmmmhabﬁhwdfiIters. For - exanpl e,
conti nuous screen changing filters nay i nclude a
|bbon of cre r_t.hat S sl ed b re
Aod o frony PR BF deyoraiaaliOf ealrled MicorvGRIEN, ARpd Ray be
cOREH&L inSthR &bk G| Rilets| nnwpdlymsﬂmalmrm s beebélladaed By any

are then carried out of th
method known in the art. For example, strands of polymeric material extruded from

an extruder or similar device, may be cooled in clean water baths or cooled by water
spray, chopped into pellets, and dried. The pellets formed may be dried using
techniques standard in the art including centrifugal dryers, batch or continuous oven
dryers, fluid beds, and the like. A preferred pelletization method employs an
underwater die-face pelletizer system. A suitable method of pelletizing is described

in United States Pat. No. 6,372,175. Useful pelletizing machines, including die-face
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extruder with the filter ribbon as it is continuously

renewed with a new section of ribbon. The pore size
woboosheienel t filter may be of any size rangi ngp€T/082004/027605

about 0.5 mcroneter to about 200 micrometers. Wthin
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in United States Pat. 372, 175. Usef ul

PBmee Preemg mAdien wein thﬁdraugﬁ A déngin of Jess thagponggual to about 8
5"2 0 %ﬂ@&%d PGith {32 A04/ o Q%ﬁ@z@ %o alpcﬁJt |6Effn'1gs réfbrr@%eAny number of

ed in United States Pat. Nos.
hfbleka)br d4it0nayhel used, 67 rabge of abogyehe r(ahbout fié kdpgraospmst honr per

t d d, h in i _
RGN IR b R S SR
aboﬁ[ftpﬁff ﬁ%/%?/ﬁol‘éfmﬁ)hge Xdd, wdar ?@ﬁteﬁthaﬂ or dq@APRI MoUf 0 kg/hr/hole
her than that” of thé nel tenperature of the

m eyradr | oAlﬁetvethlelthlsvmegﬁ, anympeinaf dese than @ equalt teeabout 60

k&[/}g/ho%( elr ga (ﬁ lisst neoror ua troeabgg | fsslfgr)%\é]lroqureferred The
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for the cabbuoyg bdtBs fartespelletzai mmepeoenadfvasineg Ispllag, is\piatifiedhprior to
l}sle]itg’ rélgg elmp%l‘lltlgsn gmi1 C(g)rftaminants. Methods of purifying the water include
processes such as, filtration, reverse osmosis, electrolytic deionization, combinations
of the foregoing processes, and the like. The water may be filtered using filters
having pore sizes of submicrometer or micrometer sizes. In one embodiment, the
water for the water baths and spray may be collected and recycled preferably after

undergoing a purification process to remove contaminants.
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Iﬁae@aed prior to use. For |nstance the pelletizer,
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cqgirdtu;gcgrlldagueppllnggu El;et cI:]ae(?dmgT r\]velth a posalltl\?e grressure of nitrogen, enclosing
with a housing supplied with a positive pressure of inert gas those sections of the
extruder subject to the entry of oxygen due to the action of vacuum vents, enclosing
the entire extruder in an enclosure supplied with a positive pressure of nitrogen, and
the like. Additionally, steps may be taken to degas the solution of polymeric material
prior to its introduction into the extruder. Degassing may be effected in a variety of
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contai ner may conprise any storage contai ner
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Peckagibn dolusibA@@6ison the catalyst. The aqueous phase, containing chelated
catalyst, is separated from the organic phase, containing poly(phenylene ether) and
solvent, via a liquid/liquid separation means (120). The organic phase is optionally
concentrated (130) followed by precipitation of the poly(phenylene ether) (140). The
precipitated poly(phenylene ether) may be reslurried with an anti-solvent and

separated by a solid/liquid separation means (160). The isolated precipitate is then
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vessel s/silos, and the like. As described herein, the
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w@ologzrcyd ene ether) may be filtered to renbvePCT/US2004/027605

particulate inpurities at any stage in the process

prior to the isolation of the poly(arylene ether).
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- C4-Cjp nonaromatic diene monomer, such as butadiene or isoprene, and wherein the
rubber-modified poly(alkenyl aromatic) resin comprises about 98 to about 70 weight
percent of the homopolymer of an alkenyl aromatic monomer and about 2 to about 30
weight percent of the rubber modifier, preferably about 88 to about 94 weight percent
of the homopolymer of an alkenyl aromatic monomer and about 6 to about 12 weight

percent of the rubber modifier. These rubber modified polystyrenes include high

impact polystyrene (commonly referred to as HIPS).
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nul ti bl ock copol yners of styrene and pol yol ef i n.

alisny! edramaderemoBOThE0 ok &@pcblpmeelywnpé@'i\tedorf@nbf styrene (i.e.,
Ho&r}/oggfr}gﬁ%gekb%h%gﬂ ?Tn(? of}% 8{{9 rePe?ablgi’?%g}p%h tathlaeaﬁ(? 9 me/‘r’ of its

taper COpO

vadighit] inefd prefesabl WG ot helghutfﬂm epeneonponent i s
present up to about 35 weight percent. They are

omercial ly available fr n1s ch conpani es as Atofina
SHRIHSRITIYY ¢ Aear RoIYEARGo] ERRTANE) GRO - BAY PRE | pipglic or

sTheBlacal. QUBPRNYrdBH&S pbRatkERY SRBRSidS resins include atactic and
syndiotactic homopolystyrenes. Suitable atactic homopolystyrenes are commercially
available as, for example, EB3300 from Chevron, and P1800 from BASF. Atactic
homopolystyrenes are sometimes referred to herein as “crystal polystyrene” resins.
Useful syndiotactic polystyrene resins (SPS) are available from The Dow Chemical
Company under the QUESTRA trademark.
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RESI NS. The pol y(al kenyl aromatic) resins may al so

i ncl ude bl ock copol ynmers of styrene- pol yol efin-net hyl
woreiosazrcyd at e, especially PCT/US2004/027605

pol y(styrene-b-1, 4but adi ene-b-nethyl nethacryl ate

(SBM avail able from Atofina conprising bl ocks of
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AR Xt@ﬁlr W?M?@]ﬁeﬁ] m:tﬁ&ry 'i*r?a@feoe(l'solﬁted dlrectly or the solution of
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100% of . it f ty. he st
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O QAIRE by lablid BN (MkEA @fesrhast) o Lisedab keny a ;ﬁﬂﬂﬁi@'ﬂén@)ether)

resins include atactic and syndiotactic
PRbitdjseny) strprmatiels . mistire apithowt REPT Puidieaen yaft yhe meoby(alkenyl
%%%u ggner0|ally avai |l abl e as, for exanple, EB3300

evron, and P1800 from BASF. Atactic
honopol ystyrenes are sonetines referred to herein as
Ascmystialed patyiststy énedgardssionBigureUs ethellcospnoiéndd deit intake up the

S | abl e f The Dow
PR s s B A e A R P PRATE (ISR e S fmbined
SRR Q@%ﬁﬂ’%u%@y K52A04/ Q81088Rs of! B&y&?&l%ﬁ@bt‘ﬁ@ﬂ)@nd poly(alkenyl

aromat | C may have a” nunber aver age nol ecul ar wei g
apfmatizpunay BO ccmbmﬁdcnndobe aobmiesicmagterighisoktgdafroin dadsokution

me' ht aver nol.e i gh f abho .
g0 AEEBEE AR PuSfeVEh® Shedion Iy kenyl pramptis) may be
cﬂﬁl‘blrﬁﬂ WHH id 5@dt&Y oflithe Othér RYnipbRerO! YhélskiRfYhs comprising an
aromatic) in an appropriate solvent and filtering the

indspandenh gomponent oTayilva bsen arapered from tisaleted majgriAl emare feed

EF Ee 381{“)/1{1 ali kFeQ%f or e@}ﬁ‘? f)c ?ﬁys tid So' a‘ijlos'ief eéi}ﬂ!)(ydll?]{il’)lt solid

ion o I]Iy( ken ar onat
pobyaryiene ether)ned wlydalkmﬁylyz(ralmyilﬁrwe ebmpoyndeddnd melt blended to
m xture of the two gers naK%be isolated. In a

fﬁlﬂ%@é”fl?léwléﬁ\lﬂ’odﬁ%é}?ﬁmbe AP d |sqa§,‘llr§v%ﬂqlwegts may have been
pRARK ?b&%yéonﬂmﬂgme%ol Ontpfithtt OATRffof BRIaNHiAY He@Bfibined

components may itself be filtered prior to isolation of the blend. Each general
combination process, their variations, and other embodiments will be described in

more detail below.

To form the solutions of the components, the poly(arylene ether) and/or poly(alkenyl
aromatic) is combined with an appropriate solvent with mixing and optional heating.
The mixing of the poly(arylene ether) and poly(alkenyl aromatic) in solution provides
for the uniform and efficient dispersal of the components. The poly(arylene ether)

used to make the solution may be from any available source or form such as pellet,
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pol y(al kenyl aromatic) m xture wi thout prior
purification of the poly(al kenyl aromatic). As
worenvsiopreed previously in regards to Figure 1, pdBUS2004/027605
conponents that nmake up the poly(arylene
et her)-poly(al kenyl aromatic) polyneric material may
;imvdea rﬂmikaeaiad thegikth@finisolutioy a8 urpreduco feedayrsam Fedrhital rofsor or
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of Ut1 ons € conponents, ene et
lﬂlhrgémted:)(ahylﬁaaickﬂﬂnxdnts achdat fom)exampteoetbylnm:étam tdcetone, and the
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RbQRRLT ShdhdinS e %l)@ﬂg%@\éih@ﬁsresﬁ Bhd/bhGe #Glyfaﬂkéﬁy‘?%matlc)

efficient dispersal t he conponents.
'ﬁgg%darylene ether) used to nake the solution nay be
Hiop mmr«tdamlae bs ofi aae percettorergkiuerel o4 pobi(argtene etmr) and
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Ut on as a Sstream

fAtra@CoOthe @6lutit® Bedetl N the paticuladfilt@€ibh yysoém fté BBWged. Su1table
storage vessel. The forned sqlution nay be filtered
sqiutiops S1aYolnve %P?ré?mt%elgléto‘l’fa%'?%‘h 1gp %bl"?ét BB IWaHeH; Rercent solids

E6i e tSf%FBPﬁertﬁ%l Jfﬁ? cRaPHdVS e%tf%t &%in(ngﬁéﬁwelght

e solutions o aryl ene ether) and
p&rcmamad)ﬁ legs thae bu d@lahtdwahomg =17) atae/d)eaampmyadg: mthl lgwsrthan e equal to
enat ed al i non-

en ed.
NEEEp el Preserted o undh ] BraPRn 7 Sidigbh percent
rﬁére%r@e?ﬂa&'r %lso mﬁfneﬁlﬁs ra§g'é 5@@1%‘1‘( %}&Qﬁaﬁﬁgwaﬁmr' dqual to

sol vents include, for exanple |'obenzenes,
a(bptlttfdl ayh¢ osedbwith gneater dlrﬂnmr@neai Zenkqut 4A orvaugie peicket, preferred,

grea?er%hal?lacl)roe%&g% gou%'S'O elght percent more preferred.

The solution may be heated prior to and/or during the filtration step. Suitable
temperatures of the solutions prior to and/or during the filtration step may be of about
10°C to about 250°C depending upon the particular solvent used. Within this range, a
temperature of less than or equal to about 200°C may be employed, with less than or
equal to about 180°C preferred, and less than or equal to about 130°C more preferred.

Also within this range, a temperature of greater than or equal to about 50°C may be
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sol vents include, for exanple, chloroform nethylene
chloride, 1,2-dichloroethane, and the like. Suitable
wmoonshzleagenat ed aromati c sol vents include, foPCT/US2004/027605
exanpl e, benzene, toluene, xylenes, anisole,
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to about 40 wei ght percent preferred, and greater

Alfian thar sobgtical off polgfaeyléndEthewiagktpopEaikenyl arometic) is filtered, the

preferred. The solution nmay be heated prior_to and/or .
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856N RTone dprad N dryiMs SddvBRMi1Rhti Y Ushpdrati Aboudis Qe "REEOf flash
preferred. "Also within this range, a tenperature of
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2 0 4 / 4 7 npl oyed, with greater
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Precipitation of the polymeric material from the solution mixture (if unfiltered) or
filtrate may be performed by the addition of an anti-solvent solvent to the solution
mixture or filtrate. The solution mixture or filtrate may optionally be concentrated

prior to the addition of an anti-solvent. The precipitated polymeric material may be

collected using any conventional collection filtration technique or solid/liquid
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equal to about 160C preferred, and |less than or equal

to about 150C nore preferred. Also within this range,
w@2dosopsaat ure of greater than or equal to abopdT/USDEH027605

may be enployed, with greater than or equal to about

120C preferred, and greater than or equal to about
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sc alpn%v n Elﬁg e%n ﬁdmpen?cthg Iv&e?c[alkg 3? nﬁe rtlge %(Mfe?{lgn %ﬂgﬁ Slt ngeor )washed

rom solutto ’be” a

wifedn€itdoBlent 1h ESQirtHdltﬁn’k t}Rf pﬂmbﬁatﬂawmwéowéaﬁ/ap@lswemurﬁlxture
materiall fromthe solution mxture (if unfiltered) or

mapj thep dcesepaptadethar b sy gontaons gratrisigeotndathe polymeric
?é}fa'l W%R:Iak’@ﬁ{hmstﬁé &fif8 rﬁatﬂfebesﬂ? xHd 'a?&ionmtﬁel%ﬁh Qhti-solvent in

trate eso uti oM m Xxture or trate may
a amptnnlmmalsltlyrea)eaxﬂ«;rfcldimfrchbpd sepmncbsoltddlqdn@ sgehchtionain @fecond

) sal.vent rec:| ed pol y I.C terial

solffﬂyqla R bR S EhEH: s A NG Ratriee may

be frbplacedl by n 9}5 BARPIsEIS1i 1d55‘€ b appafatudBr Wollection filtration
2005/ 021649 PCT/ US2004/ 027605 separation techni que.

apBuatbsimay beobddecti on filtrati on apparatuses include
rotating filters, continuous rot ary vacuum filters,

Th% gla{% oﬁ?l m%}/lc nx%fat%ﬁ%l] précg §ilave cg%t flsmﬁ %élﬁg‘?'yl &n%thep)e and

e SO I C]UI separ USGS

poly(tﬂkéd@e mmtmcyum $el deled | epingl the edvyfrgl ugpsratuddse discussed
[ [ optionally, further

i sol ation, precipitation
preawlm sﬁuwé%% ﬂwgngafipﬁaﬁ@usqutm %"t/éae pchrﬁl@@dp%magbﬂirm gther)

J[lgf %{ag}ﬁ ?d\égeﬁ&? {Imgn%gl rect u)ﬁ'/ﬁ? g%d‘? Erseeglﬁg%ﬁbg\# 43 the
liké.i | tTe dwyirgy nmyx ibagopdrated ovaler-wise or continuous. In a preferred
embodiment, the drying is performed under an inert atmosphere, such as nitrogen, to
minimize the decomposition of the polymeric material. The precipitate may be dried
at an elevated temperature and/or at reduced pressures to facilitate solvent
evaporation. The temperature of the drying may be carefully controlled to prevent
decomposition. Temperatures for drying the precipitate may be about 50°C to about
400 °C. The dryer equipment may be modified to prevent localized amounts of
poly(arylene ether) from getting trapped in the dryer apparatus resulting in material
decomposition. Such modifications include, surface finishing and equipment design.
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wet cake fromthe collection filter or solid/liquid
separation apparatus with additional anti-solvent in
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evaporation. The tenperature of the drying may be

pexsantefnd npre preferably dessttharperegmiat to dhewb AP esicentopf, the solvent is
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re R osten et o PRt ARy R Gl L B o5 Palbve he
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odinent, the drying is perforned undér an iner
pobimmn spd e sl vemtdhap bednateadribed abper at ed under negati ve
pressure. The dryers are preferably cleaned prior to

use t renpve any residues... Al so any, transport. .
AssyfSt dilmab Yy ol SRS ot HitsacP EHSTIEEC FE ISl using o
dev@httAtioe bradds,desd @nadoreOrelingi My epaddedeto pavdevolatilized

fromintruding on bearing _and seal surfaces where
- pobymesyicrmajpiial g [the e pregesadd he 08eOf Mase FesH MaYbe el into the

devolatilizing extruder although additional extruders may also be used. Possible
variations include melt feeding the one or more resins into the devolatilizing extruder
or melt feeding the polymeric material from the devolatilizing extruder into a second
compounding extruder as well as combinations of these. The one or more resins can
vary widely and can also include additives, such as impact modifiers, lubricants,

flame retardants, pigments, colorants, and the like.
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In an alternative enbodi nent, the polyneric materi al

may be isolated fromthe solution mxture or filtrate
whyoos/ohkewdl ati | i zati on process. The sol uti on NMPEL/US®00027605

filtrate may optionally be pre-concentrated prior to

its introduction into the devolatilization extruder.
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the "~ residual solvent. In one enbodi nent, the solution
m xture or filtrate is superheated prior to its )
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aromatic) is added to the extruder via the side feeder

: oresult in a. . . .
T}le concentrated solution mixture or filtrate may be filtered one or more times in a
solution filtration system to remove particulate impurities that may remain in solution

prior to isolation of the polymeric material.

The filtration of the solutions and/or isolation of the polymeric material may be
performed under an inert atmosphere, such as nitrogen, to prevent oxidative
degradation processes in the polymeric material at the elevated temperatures of these

operations.
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pol ymeric material conprising poly(arylene ether) and
pol y(al kenyl aromatic). In another enbodi nent, the
w@odoppzrcyd ene ether) in solution is filtered tPenUsS2004/027605
superheated and fed to a devolatilization extruder.
The poly(al kenyl aromatic) is fed to the extruder
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PR lifine ar S8idtal Mg Hebty RIEL o asecte temove
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‘B§65@@P6ﬁmﬁF tration systemto renove particul ate
inmpurities that may remain in solution prior to
In IO%Q'Cﬁ‘ltbb@l%éﬁ( th&Bol eﬁﬁ%dt&lMa@r Be@'solaf@h%nﬁ'ﬂeﬂét%ﬂ‘m aQlean
the sol utions and i solati onof the polynmeric
ropmt erwnahmnaty td e)re\pet ﬁ@mtﬁ@@aUﬂ@i e0rf the Memprletmaigrpai efrem the
as ni,t rogen even rada
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partlcu{1 te matenals The system to isolate pellets, from the extruder die head to the
~ screener where the pelletized polymeric material is collected into containers, may be
enclosed in a positive pressure room wherein only filtered air is present. All
personnel handling the isolated polymeric material preferably wear appropriate

clothing to minimize contamination of the polymeric material. Suitable clothing

includes hair nets or hoods, clean room coats, boots, and the like.
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an underwater die-face pelletizer system In one

enbodi nent, the particular equipnment chosen for the
w@edosericaer systemis chosen to reduce the anoeait/usf004/027605

chaff produced fromthe pelletizing process. It is

preferable that the nmeans for isolating the polyner
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i nst ance, the pell etizer, cooling nmeans such as water
PISEEUNENHMAYRE dakegip &yclugrepr ygen diome the eéﬁadqrw@d |ffaqee cegitact with

I o]
thﬁé]t te ?(%)121%@8? ange%lea?é n_tg%a‘fe nées frso% Iﬂf &?ru?% é) éé( e;;c{egautlons
mpy assm $i p@vertinghdigsldrationt drahe @u@tniatign bﬂblhsk s;fe@ks teh}ﬁbmally for
letizing or optlonal washi n pray, Is purifie
thﬁrl?%}‘(afyéeﬂfs%t £9 VRiBvE knowgyiq docken q\r/e?thaargseofiegrade at high
u r
teﬁfﬁéia&%f% F}gtrl]qts I?)?e;sg%fcysf é)'xggérrrlo gg? Sﬁ% \Qﬁglgtﬁl‘r%g bs ﬁzﬂgn?ﬁorder to preclude
thd entwpiof akygen, intothb iextatdeons tofpreédhedef the egjoisnre @i tbe bespdymer

d the |ik The t er. be filtere sing filter
R FTIREE T g e e Ly SRR IOt D termal pars
ofSthé %&tma'éaemwa@adlﬁg afd lslﬁplﬂmg @1% Jcﬁsdlag RGthP4 ﬁé‘ﬁtf'f@e PRY¥sure of
be recycled and reused I ment

‘mtr@gmn¢1@$n&tweth|ad10umg snm)lledowﬁt eﬁomwde 1pre$s|ueq <pfzn3@rt igas tose

T T T,

ven®) Bhelbdthg @mmmﬂre astnties &f kb efklpyuey bippsied withya Pésitivaeptessure
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ofcmigrggen; @a%thephlw aditdigiopdlbmstenn dnayr be {9ken: ks degag thg pinton of
p(%lirgt:lllé &t &h tp?@?qx‘%tssﬂl%h@&#oha%& t}ﬂ:oe)ﬁﬁf et CILS: %Sﬁﬁ&gﬁ{ay be

about m crometers. e room ere
effitednmarai ‘mr]m@t eff ways, fs ekmbhts@drgﬂtgjthpaclkledn nEth anhi@ert gas and
enc%osed positive ressu system wherein Hgf .
therea %rnﬁ”éméﬁ‘?mgsa PRYY & RIS of f}%r‘ STt gt fayssql diolding the -
solfonsystemto isolate pellets, fromthe extruder die
head to the screener where the pelletized polyneric
material is collected into containers, nmay be
Tl@mmlmﬂc mt@aqbowlﬁﬁed @s pr}@ﬂgtu pewderonr fales; a3 nre&mb}y collected

and stﬁgr%%]eﬁi ac tfanI ﬁu&rf? ntvlron ent. PSRRI "fﬁne haa%gallglqug roony where
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thapmgmém@tneatercdl Ois hctdmgctte@ aﬁﬂnpamkz@dce@hpmeﬁaﬁut@éu Qir, tthe of
ynmeric material. Suitable clothing includes hai r

p%@l&ﬂ%#lﬂﬂ%&@ Agawa puiteblsraic Bliragon pysignas digigsadra regagds to the
clézﬁjo%gnggxgﬁ{ogﬁeﬁﬁgabpng&?y Q}Zt%@%cﬂ(zlgﬁhsgofb%m Pro essmg and

nent t he mat er’i extrude nto
hamdlihgtrss claskdi HERA dilteredreagaoiirnans may be taken to
excl ude oxygen fromthe extruder and fromcontact with

ThDE oL ROl YIS I AL 8, LU SUPLOSS LM LSt dustand
particulate impurities. Suitable containers include, for example, a silo, a hopper car, a
dry bulk tanker or trailer, a bulk sack container such as a Super Sack®, a sealable jar,
and the like. Particularly suitable packaging materials include clean, dust-free plastic
bags. Certified clean Super Sacks® having a dust-free plastic liner such as
polyethylene may be used. The bags and containers preferably have a sealing means
(e.g. through the use of seals, closing mechanisms, etc.) to protect the polymeric
material from impurities in the environment. Sealing the containers may be carried
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may assist in preventing discoloration or the

formati on of black specks, especially for the
w@odogpzrcyd ene et her) which is known to darken BPET/US2004/027605
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or tied off
Useful types of extruders include, for example, a twin screw counter-rotating

extruder, a twin screw co-rotating extruder, a single screw extruder, a single screw
reciprocating extruder, a kneader, a compounder-extruder, a ring extruder, a
combination of the foregoing, and the like. Preferably a single extruder may be used,
but multiple extruders may be employed. Ring extruders typically comprise a ring of

three to twelve small screws or grooved rolls around a static rod or core. The screws
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manual ly. I n one enbodi nent, the poly(aryl ene ether)
and pol y(al kenyl aromatic) are conpounded and/or nelt
whb@sded4d o provide a polyneric material conmpoBCT/ES2008027605
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nelt filtration syste Any type of extruder that is
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counter-ratatin extruder, a tw Cl.ew co-rotatin
ragg 1, gereraly Sprg eBedive ot ebvPuler! VUfeR g Bk iienine the
vacBEh Ry Q&AL MGt Breférkidas from KB @R&RSut 5 veight percent. _
conmpounder -extruder, a ring extruder, a conbination

of the foregoing, and the like. Preferably a single
AlsQtqontraplaied a5 cyyuders CHIPTIRPE NS @ alare iler feedery adeng the
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PCT/ US2004/ 027605 corotate and internesh on two sides
: T}E)er g(\{rlu Iernlg pge%’rgb@'rﬁﬁ gtr t%}n\{)grataur}gs g]'it%ﬁlreltc? }L)I;old\lﬂge an intimate blend of
the components that compose the melt, but low enough to prevent decomposition of
the melt. A range of extruder temperatures that may be employed are of about 260°C
to about 380°C. Within this range a temperature of less than or equal to about 340°C
may be employed, and less than or equal to about 320°C more preferred. Also within
this range a temperature of greater than or equal to about 280°C may be employed,

and greater than or equal to about 290°C preferred.
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m xing as well as the ability to control the residence
time of the resin in the extruder. The interneshing
waole®sgmiead SO provi des two cl ean wi pes to the SECEBUSB04/027605
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about 0.25 to about 15 wei ght percent, since an anpunt
matemaln this range is generally very effective for
renmoval of volatiles w thout burdening the vacuum
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thateh@yr cadlict 4d WO 2D 3h0 216418 G@ddﬂﬁﬁﬁﬁl@gw@?fﬁ@ﬁectwe processes.
Optionally, the extruders used for melt blending may be designed to provide low
shear force to the melt, thereby minimizing the heat history of the polymeric material.
The melt blending extruder may also comprise dispersive and/or distributive mixing
elements to aid in the blending of the components while at the same time minimizing
the production of gels. The screw itself may be coated with a low friction coating to

prevent the trapping of polymeric material within the extruder. A self-wiping

extruder may be used to prevent the trapping of polymer within the extruder.
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When a tw n-screw extruder is enployed, the extruder
operation nmay be defined by a specific throughput
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with greater than or equal to about 7 micrometers preferred, and greater than or equal

to about 15 micrometers more preferred.

The temperature of the melt filtration system is preferably of about 260°C to about
380°C. Within this range a temperature of less than or equal to about 340°C may be
employed, and less than or equal to about 320°C more preferred. Also within this
range a temperature of greater than or equal to about 280°C may be employed, and

greater than or equal to about 290°C preferred.
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mi?t%ﬁp;ité}é.“ on of the foregoing, and the like. The nelt
iTtration system may include a continuous screen
changing filter or batch filters. For exanple,
In gokt ¢mbminsesic tee pelhiang raishéd ted siriedyprigtcloupkaging and/or
ri bbon of . screen filte hat is.slowy passed before
SIOFHRS- parfiighie Zohents P10 H ARG 65 BXpbrrdolpgaton fifhaugh other
soleBnth @iy SNAEH ] THE HaShddRilelstih &5 bVt Bsi ! LG
are ?ﬁgn carried oSt oﬁﬁgﬁg gitruder aﬁ?ﬁmﬁﬁgh?¥@?gpuﬂy
manfiphgsh Bie palletssmanhe wasimdsb yemeveeawsdfingstdr partivelate impurities

ectiop of ribbon. e re size of the nelt filter
tha?rlargﬁ/gybaeﬁlg?e tgrt}}g/e Ssulrfége Péﬂ&?ﬁ@“f rom about 0.5 microneter
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1f @ herkls HCLOUBAENS AR & BERLELE Sou G 10elpd i,

range a pore size of greater than o 0o a
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referred reater than or

bout .7 mi croneters . an )
- mafighi Py BT coarsHerar b fet et Spra trciies which
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S B S R e o

ther glagye campengpés ararpretsfable 9scurhaesing filtexpd adir.t Sudtiablet filtration
oSBT RSl BRP Do e "

tenperature of greater than or equal to about 280C may
In be enpldayead, thapdlyngtieatferidl hafotagolRaUal obtiindd el RROGut is
use%r(ﬁﬁe%{l)r/ engj a églding process such as a direct molding process (see generally
WO 02/43943 to Adedeji et al.). In one embodiment, the poly(arylene ether) and
poly(alkenyl aromatic) are compounded and melt blended to form a melt that is then

fed directly to a molding machine to be molded into articles.

The isolated or obtained polymeric material comprising poly(arylene ether) and
poly(alkenyl aromatic) may comprise poly(arylene ether) in an amount of about 90 to

about 10 weight percent and poly(alkenyl aromatic) in an amount of about 10 to
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aromatic) are conpounded and nelt bl ended to
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ymeric ma erla conprising poly(aryl'ene ether) and
poly(alkenyl aromatic) may conprise poly(aryl ene
Th¢ hédidion nf thermaatotattlizeks arisbert an@i@xidants dd thet pd@(avwerg:mther) and

0 E}é@fﬂ%@%? gr(?rg!bt}/c() arlnlafy? r}%lp o %rlrr?itml%t): tlen f§hafion oql decomposmon
products during processing. Suitable thermal stabilizers include, for example,
metallic soaps, inorganic acid salts, organotin stabilizers, complex stabilizers, and the
like. Suitable antioxidants include, for example, antioxidant systems comprising a
free-radical inhibitor and a peroxide decomposer. Examples of antioxidants known to
the art include those described in the chapter “Antioxidants™ in “Plastics Additives
Handbook, 4™ Edition” R. Gachter and H. Muller (eds.), P.P. Klemchuck (assoc. ed.)
Hansen Publishers, New York 1993.
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afel . Mullet (¢d3i)z @ 1. H€lemahiakt (aSEboOfeddeldms‘B@SHuthErs New York
products during processing. Suitable thernmal
19P%bi 1 i zers include, for exanple, netallic soaps,
inorganic acid salts, organotin stabilizers, conplex
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discs, re-writable compact discs, digital versatile disks, high density disks for data

archival technology (DVR, such as BLU-RAY DISC), and the like. A preferred data
storage media that may be prepared from the polymeric material described herein is

disclosed in Application Serial No. 10/648,609, docket no. 120801 entitled
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be prepared f ron1t e polyneric materi al descn
pbelymieric inzmterial substrate that may optionally comprise a hollow (bubbles cavity,

- and the like) or filler (metal, plastics, glass, ceramic, etc., in various forms such as
fibers, spheres, etc.) core. Disposed on the substrate are various layers including: a
data layer, dielectric layer(s), a reflective layer, and/or a protective layer. These layers
comprise conventional materials and are disposed in accordance with the type of
media produced. For example, for a first surface media, the layers may be protective
layer, dielectric layer, data storage layer, dielectric layer, and then the reflective layer

disposed in contact with the substrate.
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m’afdrlma a }eggtl(gna%nxt%re cmerlsl% oatnegrtglaxﬁ phase and an aqueous phase,
wherein the organic phase comprises solvent and poly(arylene ether); separating the
organic phase from the aqueous phase; filtering the organic phase through a first
filtration system to remove particulate impurities; combining the organic phase with a
poly(alkenyl aromatic) to form a mixture; filtering the mixture through a second
filtration system to remove particulate impurities; feeding the filtered mixture to a

devolatilization system to separate the solvent from a polymeric material; and
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amd carmt\'feet @dosn ugepiias enixfuré c@npmgng kIeomaglamhasedeﬂ% aqueous
fi.ltration system

f t
e BlirEine e nretis dURsE SRkS Yool Adnpelyidene ethen):

s\éf)atrﬁhr% the organic phase from the aqueous phase; superheating the organic phase;
filtering the superheated organic phase through a filtration system to form a filtrate;
feeding the filtrate to an extruder, wherein the extruder comprises an upstream vent
and a downstream vent; removing solvent from the filtrate via the upstream vent and
the downstream vent; feeding poly(alkylene aromatic) to the extruder via a side
feeder; isolating a polymeric material, wherein the polymeric material comprises
poly(arylene ether) and poly(alkenyl aromatic), and wherein the polymeric material is
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pol y(al kenyl aromatic) to forma m xture; filtering
the m xture through a second filtration systemto

wo esvsEieparti cul ate inpurities; feeding the fibPeBUSHN027605
m xture to a devolatilization systemto separate the
solvent froma polyneric material; and 54 WO
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filtration systemto renove particulate inpurities;

precipitating the poly(arylene ether) fromthe
I yaic amtheitembogdineni & ybedot grepaiing a ol ynagricmatesik comprises

AR D 5L S HERTHIRLERE i W
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I I I ti d
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p%b&%e%@ QteHEMoe R tn'uﬁf’&'r@t ShéBRUHe! p&§mefi€aHAteSall Bénprises
ltered mxture to a devolatilization systemto

pskyp@rylane etheg apd cp@hdalkorhyd enemitronpurifgingdhy renghwitexy aromatic

cfgpaI 1 GRS A e hp by eBE P poRiaikeny!
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ether) and pol y(aI kenyl aronmati c) and wherein the

r%ltw@émthe pely@eiamatesial gehstaahiailn fieg of pisibleparticulate impurities;
aﬁ@%&ggg ?Sgom?gmedj Zﬁ%odcqngtgl%her embodi ment, a

prepa yneric material conprises
reacti ng a nonohydroxy aronmatic conpound in the
Al eiselnmeentd, patestedppligations pandgether refenehces aelin@mportited fherain by

reacti nmxture Sin n, organi c ase d an
refiiragR ¢ ﬁﬁggafetmzﬁ%gfyepw Brigaher Bﬁ&%“ép @%ﬁ%@ﬂ&mg non-
]ﬁg{]f{gg,ganﬂﬂ& poly(arylene ether); separating the
organi c phase fromthe aqueous phase; superheating the

organi ¢ phase; filtering the superheated organic
E3teMEBLERr ough a filtration systemto forma filtrate;

One example (Example 1) and one comparative example (Comparative Example 1)
were prepared to demonstrate the effect of filtering solutions of polyphenylene ether-
polystyrene resin blends on the amount of particulate impurities of the resulting

isolated material.

56



feeding the filtrate to an extruder, wherein the
extruder conprises an upstreamvent and a downstream

WO ens/0216enoVvi ng sol vent fromthe filtrate vi a paEUS2004/027605
upstream vent and the downstream vent; feeding
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ERYHSS Pl Mo Nk BEHEES A TalCd PaPy/ste, PaRgg ehsolutigacpeg hour
g@'w )48 of e MeAd K AR B dHal bt FRaif 'a%'aB u3310°C (590°F).
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of Wfe§%8l RUhe pol yneric material conprises
pol y(aryl ene ether) and pol y(al kenyl aromatic);
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solvent, the reaction mxture, the poly(aryl ene

et 270205 ang (e Kehyrough aopraaliel pombiaetion s treasintersd metal
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storing the polymerjc mater cited patents,
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i ncorporated herein by reference in their entirety.

iﬁ@ﬁ]t&\é@ r}B‘bly%Erls&vfthr th&rel \Lvliélﬁlteﬁ at& thrbYgH Q%rés%rle%gggl flash

non- linmti'ng exanples. EXAMPLES One eXa
- Vil veapldmbae into thsadarristreara ed gp bEbqrEd Apxraat( barrdhxZinpimedibineter,

twin-screw, co-rotating intermeshing extruder having a L/D ratio of about 40. The
temperature of the solution at the pressure-control flash valve was about 280-285°C.
The extruder was operated at a screw speed of about 575 rpm and at about 20 percent
drive torque. The measured extruder barrel temperatures were 321, 299, 318, 291,

290, 290, 289, and 290°C (die).
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were prepared to denonstrate the effect of filtering
sol utions of pol yphenyl ene ether- polystyrene resin
whb@sdsican t he anount of particulate inpuriti eBcDiS100€027605
resulting isolated material. 56 WO 2005/ 021649
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eﬁgagéﬁe‘é‘tteﬁgyggglrvggtuﬁ% gall agdg%#&én@;%znlrd\?% %«?ﬁﬁ‘l Mi'% solPeftRapor
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about 1.5 ft2 per filter (0.1 to renove

’Fartl culate inmpurities within the feed sol ution. The ~
Fusien serewoelemigatsf qonsisted Hfuladth ponvigsangrglemeatsnandl kpeading
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rgm r]d at .about % gp
melt seals consisting of kne dmg ocks made up of rearward flighted kneading
~elements. The melt seals were located at barrels 5, and 8. The vacuum vents were
located downstream of the melt seals on barrel 5, barrel 7 and barrel 9, and were
operated at vacuum levels of about 28 inches of mercury (Hg) (711.2 mm of Hg; a
vacuum gauge indicating full vacuum, or zero absolute pressure, would read about 30

inches of mercury or 762 mm of Hg).
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processing data for Exanple 1. Table 1. Solution Melt
Screw Mass Torque Actual Barrel | e Tenp speed

GompparsieeExampl dntfeEdd urasspiepyred (sp(gyl Y tq @)xal(npb:ni with some

THar S Pogoraatrats e s SR S g o

gaty2Blira @O0 thr&sph a filter bag. Additionally, the solution was not super-heated
prior to its incorporation to the extruder used for isolation. A solution of PPE-xPS

was preparéd by combining 12.1 kg of 0.33 IV PPE powder and 18.1 kg of L3050

grade xPS in enough ODCB to form a 10 percent by weight solids solution. The
resulting solution was heated to about 170°C and gravity filtered through a 5-
micrometer sized filter bag. The filtrate was concentrated to about a 40 percent by

weight solids solution by removal of ODCB by distillation.

The solution was not superheated in a sheli-and-tube heater and was not filtered
through a combination of two sintered metal filters prior to isolation of the polymeric
material from the solvent. Isolation of the polymeric material was performed in a
25mm-diameter twin-screw, co-rotating intermeshing extruder having 10 barrels (L/D
= 40); a 2-hole die plate; and six vents, two of which were located upstream of the
feed port and operated at atmospheric pressure, and the other four vents were located
downstream of the feed port and operated at relatively high levels of vacuum (about
28 inches of mercury (711.2 mm of Hg)). The atmospheric vents 1 and 2 were
located at extruder barrel 1 and on a side feeder connected to barrel 2 of the extruder,

respectively. The feed solution was added directly to the extruder at an injection port

located at the downstream edge of barrel number 2. A side feeder, operated as a vent,
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barrel I and on a side feeder connected to barrel 2 of
Pheicelxteritgarities ragging ot sivefrym STioel ODaridrawdters ipessentds the filtered
added directly to the ex%guder at an jnj '

ection :
MteRElscee deieEte Samgias %B@@%Fntsérﬁsgzl aREse ?lil eploys a
Bidaidheelfterin® RRIATGEE AS160 \eRIH sample from Example 1 was dissolved

in 400 mL of CHCI; contained in a clean polyethylene bottle. This procedure was
repeated with the Comparative Example material. A 20 mL quantity of each sample
solution was allowed to flow through the ABS2 analyzer detector at a flow rate of 1
mL/minute (+/- 5%). The amount particulates ranging in size of about 5 to about 100
micrometers present in the sample was measured in the detector during this process.
Five samples are taken from each bottle and averaged to yield the final particle size
number. The results of the ABS2 analyzer particulate analysis for Example 1 and

Comparative Example 1 are found in Table 2.
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The results of the above experiments show that the method used in Example 1

“resulted in PPE-xPS material having significantly reduced amounts of particulate

impurities when compared to Comparative Example 1. The additional filtration of the

solution of Example 1 through a 13 micrometer sintered metal filter resulted in a

material having greatly reduced amounts of particulate impurities having sizes of 15

micrometers or smaller. Example 1 further illustrates the isolation/devolatilization of

a relatively low weight percent solids solution comprising polyphenylene ether and

polystyrene. The superheating of the polymer-solvent mixture allows for the efficient
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Table 2. Visible Exanple | Conparative Exanple | Bl ank
Particles 3 3 3 4 1 Blank Blank Particle size Raw
w®ados/otieny ect ed Raw Data Corrected Raw Data  PCT/US2004/027605
(mcronmeters) Particles/m Particles/m Particles/m
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rerb(alblf So16dH at IWice A 18%- rhtel Of C3MparhiivSBxBmBRA! tdl provide an
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povpdari 0.38d Vhamailalie siare S Plastics) rand rpphystyaere P Ss Moiveear 2272;

ampl fayrt [ 1{ustra .the. .
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B%fgg&ﬁ R %fiafeétaéﬂterffétwé?rr@%ﬁ@ﬁ melt filtering

a melt conprising pol yphenyl ene ether and pol ystyrene
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articulate inpurities. Exanple run 2: A 40/ 60 percent

gfyvmebgfm filiered dhiobiglp ol Yphaerpinstes fdtehde rerpeRe rust and impurities.

The cooled strands of extruded polymeric material were dried and pelletized. Batches

of the extruded melt were collected throughout the run, about every half hour. The-

extruder processing conditions are provided in Table 3.

The procedure of Example run 2 was repeated for Example run 3 except that a 30 mm
compounder was employed. The extruder processing conditions for Example run 3

are also provided in Table 3.

The procedure of Example run 2 was repeated for Example runs 4 and 5. The PPE-
xPS formulation for Example runs 4 and 5 was a 50/50 percent by weight blend of
0.33 IV PPE and EB3300 grade xPS (Mw 276,000, Mn 51,500, Mw/Mn 5.36;
available from Chevron Phillips Chemical). A 40 mm compounder was used for
Example run 4, while a 30 mm compounder was used for Example run 5. The
processing conditions for Example runs 4 and 5 are provided in Table 3. For all of the
Examples the drive, rate, pressure, and melt temperature are averaged for the entire

n.
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Visible Specks (avg.)

3.3
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Filter Type/pore size

(micrometer)

PALL candle,

PALL candle,

PALL candle,

PALL candle,

Samples from the runs of Examples 2-5 were tested for visual particulates according
to the following procedure. Samples of polymeric material for each run were taken
about every half hour for each of the Example runs (2-5). Each sample was tested

twice for visible particulates. Two ounce sample bottles with polyseal caps were
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Filter 2 (C 277 277 277 277 Die (Q 277 277 277 277
Screw (rpm 85 100 85 85 Drive (anps) 8.0 7.4 10.0

wd 1008021884 e (kg/hr) 6.1 6.9 7.0 6.8 Filter |nr@/Es®04/027605
(kg/cng) 198 227 201 275 Filter Qut Press. (kg/cnk)
26 14 25 27 Filter In Melt Tenp. (C 278 318 279 281
Jubldcfid tOU stP@H of lBA%ed afe)to 38R 0¢d 8n)2$ﬁ113@l§tes Yré&seRt. €The bottles
Specks (avg.) 321.6 1.7 Filter re size PALL
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Min! R r&ﬁgadokal qmeémf)le@fz d)*PLﬁﬁhg rasRs oY @ifsi‘BléTba(r%@]a%)ilyms for
Fifty mlliliters of HPLC grade CHCI3 was ad

Emrmdemmén@b@fbmdﬂneﬁbw ng a |ightbox, the nunber
of visible specks or fibers was recorded for each

F’mlﬁgma)lle% om ﬁxé'rﬁ) QOmgr Et:?n?ug %E ﬁ(sflgg%)é é)W?osamlll)le from

B SR & num’ pan - and

Ef(anﬁ}he o4 (Ee9, soﬁhﬂd ﬂv(ﬂgm@'lﬁ].fﬁom Txapmply 06 SABKES, \mSand Ex. 5,
repeated for every [ e. Tesanﬁles were all owe

59 Wee SesiagdonnatieHals onispkiscPing @ the iecebie pelpwt h“enounts of
g&ﬁﬁﬁﬁ‘é? hgt/m aﬁk&' ?'anggl%c ﬁ%m énﬁﬁé(’glrl’l@&?s W%@rm‘?cfrometefs WEre

pecks were cul at eac run, four runs
ddixraripddessig E)Pacﬂﬁcelnstmmbrtts ABS2 hvenlydes whliéh graploiys ladaser light

SRS 2t e, SO S § GRS oo o
BBL.C 8496 eatnl &ohiafi®y 15’&361'9(1@%61%’&%‘16:&550&14 A$|2bamﬁlg&‘i’antlty of

two sanpl es ffom Ex Exanpl e run
@@)1 swapks QOélsttC@dWﬁSOﬁllW(i tOc:ﬂMttbroughtthBéac@ﬂUrzwgdqt@ptor at a

W RlOSF ‘ii mk?nelltg \QL'F/-AgB}gfntﬁle amount of particulates of varying sizes

present in the sample was measured in the detector during this process. Each sample
was tested five times and averaged to yield a final number. Two comparative
examples were prepared and tested. Comparative Example 2 (CE 2) was an unfiltered
blend of 50/50 weight percent 0.33 IV PPE/EB3300 grade xPS. Comparative
Example 3 (CE 3) was optical quality polycarbonate (OQ-PC, LEXAN® 1050
available from GE Plastics). The results of the ABS2 analyzer particle analysis in
particles per gram can be found in Table 4, along with the blank data (CHCl; alone).

Table 4.

Example, | Particulate Size (micrometers)

Sample# | § 10 15 20 30 40 50 100
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particul ates having sizes ranging fromb5 mcroneters
to 100 mcroneters were determ ned using a Pacific
wo n@soersent s ABS2 anal yzer which enpl oys a | aseeT/Usmh4/027605
scattering technique. A 40.0 gram anount of each
sanpl e was dissolved in 400 M of HPLC grade CHC13

cont ai Newhriidles per@k-a@@n pol yet hyl ene bottle. A 20 ni
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[ Ry |I 1 M\ an I 9] Ul IU 1T L4I
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and £ CO/IEMN ol noavrebnt O 279 1 \/ D/ CFP2DNAN A~y Aa
T J yl CI UL U. J TV Ty L \ gﬁ
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4cE Al onggow Isn | The sbl|aok daf svsEHTES al onm)7s abl e 4.
Exanpl e, Particulateg Size {(mcroneters)| Sanple¢ # 5 10
40 S{}Jng 65 \WOROO5021649
%?  Us200A7 W2 1608 RarEt ol B er 1rEm 8075, $1 654,
111 38.[7 23.3|3.2 0.19 1.2 0.1 EX. 3, S 561.8 91.1
IHA; 16.5.11.9|664 0.16.03.1 | & 4,/0S1 68908 90(82.7 |0
15.6 2.6 0.5 0.4 0.1 Ex. b, S1 1919.9 [143.7 44.3 2Q.1

2.4 0.6 0.2 0 EBEX. b, SZ I117.5 114.8 42.9 26.6 3.6
1.8 0.2 0 CE 2 6901.25 1237.5 500 396.25 85 23.75 30

5 CE 3 317.000 58.88 52.88 14.88 3.38 .0.75 0 O
’Daﬁi@umsomhe abbvel e2pergn@ts Gheow (1 Gigniflvant exsluttian of patimulate

b f
R BRLE R BB SRR R D A BB Bng ece
%%18@ (land Shea>_c@r sesaanek ng §2)! trarBemoza e gemeﬁpste ithpurity

; and Ex. 5, S2 Furtherrmre
t@aeltqfctbﬁ Eﬁ@nptep of iths/prepeny anetlaid ¥ HrompRER}s @sord?rett@h@an 0Q-PC

R/hﬁ?gégd Wa?t?étﬂdt@s SRR AR Gers Or gfeat?:?.t ter than OQ PC

While the invention has been described with reference to a preferred embodiment, it
will be understood by those skilled in the art that various changes may be made and
equivalents may be substituted for elements thereof without departing from the scope
of the invention. In addition, many modifications may be made to adapt a particular
situation or material to the teachings of the invention without departing from essential
scope thereof. Therefore, it is intended that the invention not be limited to the
particular embodiment disclosed as the best mode contemplated for carrying out this
invention, but that the invention will include all embodiments falling within the scope

of the appended claims.
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with regard to particulates of 15 mcroneters or
greater. While the invention has been described wth

wo edosnersae to a preferred enbodinent, it w || PdBUS2004/027605
understood by those skilled in the art that various
changes may be made and equival ents may be
cupsuist ut ed for el enents thereof w thout departing
fromthe scope of the invention. In addition, many
nodi fications may be nmade to adapt a particul ar
situation or material to the teachings of the
i nvention w thout departing fromessential scope

her egf oot 1 S d & invention

%ot bgI??H?ﬁggﬂgg%?§gIx%%???%ﬁ?gﬁgéﬁgg@?%ﬂgt di scl osed
as the best node contenplated for carrying out this
feastangt 4 ornohydroxhatondtie omyemnd am tlyd piesénee|afidecasilyst, oxygen,
enbodi ment s. fal || ithin the scope of the appended ‘
BHCA TRVt R SOIM B 1BE GBI US2004/ 027605 LAl ME:
1. A nethod of preparing a polyneric material,
€OiBInisd the polyEagleh® gthar) NNy y@KEn Al Rombti€) t6 GTaDAIRGKture;
in the presence of a catal yst, oxygen, and a solvent

to forma poly(aryl ene ether); .conbining the _ '
plsripngr yA BA¥msTiREPgtergl iFomg (Bo K BIrGeMYaTCar B ey ericomaterial

e e R R G A AR

pol y(aryl ene ether) and poly(al kenyl aromatic); and
purifyingi thg mohehyrdsorsh gronakiy campmentd, checsshyamtyrttie polyéarylene ether),

ol vent.. the poly(aryl ene ether t.he pol y(al kenyl. .
TR iRy EREHHeL T TR S PYvenehE Tllfal & o Eifbigation of
S MRIrERfin o Ofesult N fhRr peI9hiRACt MafefidM Istibdtantiall§ free of visible
pol ynmeric material substantially free of visible

patieyletglimpwitiaspurities. 2. A nethod of preparing a
polymeric material, conprising: conbining poly(aryl ene

Tt ai g o BRI EM AT Bl Qb iR, DS

wherein the polyneric material conprises poly(aryl ene

eirhiEningaoby(pelep¢ athesrmt palydathtnyt pronptic) foyforny atnnigture;
poly(aryl ene ether), the poly(al kenyl aromatic), the

i xture, the olynmeric material, or .a conbi nation. of .
Sy & R AL it At "Srbre g RrgE R dRaglg material
SO poINGhrylBee §tRErY BRd pSly(nieayl #bmaté)er €i n the
polymeric material 1s substantially free of visible
particul ate inpurities. . i
purifying the poly(arylene ether), the poly(alkenyl aromatic), the mixture, the

polymeric material, or a combination of the foregoing; and

packaging, storing, or packaging and storing the polymeric material, wherein the

polymeric material is substantially free of visible particulate impurities.

3. The method of claim 1 or 2, wherein the poly(alkenyl aromatic) and the

poly(arylene ether) is in the form of a solution, melt, or solid.
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3. The nethod of claiml1 or 2, wherein the
pol y(al kenyl aromatic) and the poly(arylene ether) is

w0 moosheieior m of a solution, nelt, or solid. 67paNDUS2004/027605
2005/ 021649 PCT/ US2004/ 027605 4. The nethod of claim
| or 2, wherein the mxture is formed by nelt bl endi ng
pol y( Thy heawdaifigdin Bod2 pehseal the myiktuad Bnfathed by edtoslending
a melt mxture or blending poly(arylene ether) and .
poIy(Ardene aiEr) And el y @keny] Qfﬁ@ab?)e@e%’é@ pmelt whityeAr blending
B GRS 4RET o ) BN Bpmp B echBEarq solvon.

m xture fornmed fromreacting the nonohydroxy aromatic
6onmpothe methotlhd clapndsariy; eviefein e may@byete, etlery gesnlatadi from a
solvent. 6. The pethod of cl.aim 2, erein the .

- PBFYRRe MK UtfeioBPPd fromsreaping (hedniyibvdiad, arompfie sqrppqupd in the
bRs@fte 8PMic'@RIRNoxSERS hadédiddnty free of particulate
Inpurities. 7. The method of claim1 or 2, wherein the
poly(aryl ene ether) conprises a_ plurality of
&t r ucThe miethedi afslaam 23, trehesgin te RalEmepc Mategial ob@ined packaged,
: in. S it . i .-

PRGNS ALEE R hLAB bR obor RN,

al kyl, phenyl, hal oal kyl, am noal kyl, hydrocar bonoxy,

or. at ewthisd ol chximok yr ihevigreinahe [pphgarytane alwrp@omprises a
atoqs SEgarate t he P Io?en and oxygen atons; and each
eRr3lRy PhBlSERe S ¢ ﬁ?&’ﬁ@@ﬁi hal ogen, primary or
secondary |ower alkyl, phenyl, hal oal kyl,

hyde ocar bonoxy, or hal ohydrocarbonoxy wherein at

wo carbon atons separate the hal ogen and oxygen

8~_The method of claim1l or 2, wherein the

kenyl aromatic) contains at |east 25% by

meggthof structural units derived froman al kenyl

aromat 'c nmonomer of the formula R-C=CH2 ~(Z')p

wherein R is hydrogen, C-C8 alkyl, or halogen; Z' is

wiheieln fhalkagestrontuGll 168, @hdly|Q' isaidependsntly thalogen,6Brimary or

secondary C;-C; alkyl, phenyl, haloalkyl, aminoalkyl, hydrocarbonoxy, or

halohydrocarbonoxy wherein at least two carbon atoms separate the halogen and
oxygen atoms; and each Q? is independently hydrogen, halogen, primary or secondary
lower alkyl, phenyl, haloalkyl, hydrocarbonoxy, or halohydrocarbonoxy wherein at

least two carbon atoms separate the halogen and oxygen atoms.

8. The method of claim 1 or 2, wherein the poly(alkenyl aromatic) contains at
least 25% by weight of structural units derived from an alkenyl aromatic monomer of

the formula

R'-C=CH,

@(Z‘),,

wherein R! is hydrogen, C,-Cs alkyl, or halogen,; Z'is vinyl, halogen or C;-Cj alkyl;
and pis 0 to 5.
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WD 2005/ 021649 PCT/ US2004/ 027605 9. The met hod of

claiml or 2, wherein the polyneric material is
wobdoaimkad i n the formof a pellet, powder, orpdt/ak®04/027605

10. An article conprising the polyneric nmateri al

prepared by the nethod of claim | or 2, wherein the

ar ti cifie hetHodrofethilyl 63, echer&n tiopalimeric thategiat is obtained in the

i njection nolding, _blow nolding, extrusion, sheet

formyafsirsHet, powesTet Haksi on, profile extrusion,

pul trusion, conpression nolding, thernoform ng,

P6.8SS Uniri QE Bh:APrisiRY HePoW i itOmaRfialVAEHHE b MeThétfod 6Pclaim
1 or 2, wherein the article is formed by injectibn molding, direct injection rholding,
blow mo]ding, extrusion, sheet extrusion, film extrusion, profile extrusion, pultrusion,
compression molding, thermoforming, pressure forming, hydroforming, or vacuum

forming,.
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