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storage, investigating potential holographic recording methods and other techniques.

Polymeric data storage media has been employed in areas such as compact disks (CD)
and recordable or re-writable compact discs (e.g., CD-RW), and similar relatively low
areal density devices, e.g. less than about 1 Gbits/in®, which are typically read-through
devices requiring the employment of a good optical quality substrate having low

birefringence.

Unlike the CD, storage media having high areal density capabilities, typically up to or
greater than about 5 Gbits/in®, employ first surface or near field read/write techniques

in order to increase the areal density. For such storage media, although the optical
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filtration system to create a second filtrate; and isolating a polymeric material

comprising poly(arylene ether) and poly(alkenyl aromatic) from the second filtrate.

In yet another embodiment, a method of preparing a polymeric material comprises
filtering a superheated solution comprising poly(arylene ether), poly(alkenyl
aromatic), and a solvent in a solution filtration system to form a filtrate; and isolating
a polymeric material from the filtrate, wherein the polymeric material comprises

poly(arylene ether) and poly(alkenyl aromatic).
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material comprising filtering solutions of poly(arylene ether) and/or poly(alkenyl
aromatic). The filtration step removes particulate impurities present in the polymeric
material to result in a polymeric material comprising reduced quantities of particulate

impurities.

As used herein, the term “substantially free of visible particulate impurities” means
that a ten gram sample of a polymeric material dissolved in fifty milliliters of
chloroform (CHC13) exhibits fewer than 5 visible specks when viewed in a light box.
Particles visible to the naked eye are typically those greater than 40 micrometers in

diameter.
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form, preferably as a powder, flake, or pellet. Additionally, the poly(arylene ether)
and/or poly(alkenyl aromatic) source to be used to prepare the solutions may be a

direct product feed stream from a reactor or reaction vessel.

To form the solution to be filtered, the poly(arylene ether) and/or poly(alkenyl
aromatic) is combined with an appropriate solvent with optional heating. The
solution prepared may be of any percent weight solids level of poly(arylene ether)

and/or poly(alkenyl aromatic) to allow efficient filtration based on the particular
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In one embodiment, the solution to be filtered is superheated. The term superheated
is inclusive of heating the solution to a temperéture greater than the boiling point of
the solvent at atmospheric pressure. In this embodiment, the temperature of the
superheated solution may be about 2°C to about 200°C greater than the boiling point
of the solvent at atmospheric pressure. In instances where there are multiple solvents
present, the solution is superheated with respect to at least one of the solvent

components. Superheating may be achieved by heating the solution under pressure.
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preferred within this range is a pore size of greater than or equal to about 0.1
micrometer, with greater than or equal to about 3 micrometers more preferred, and

greater than or equal to about 5 micrometers especially preferred.

Suitable 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.
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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, or the like. It will be understood that the term
“haloalky]l” includes alkyl groups substituted with one or more halogen atoms,
including partially and fully halogenated alkyl groups. Preferably, each Q' is alkyl or
phenyl, especially Ci.4 alkyl, and each Q” is hydrogen or C;4 alkyl.

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
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pared b graftlng vi nyl _nononers or polyners such

in Eg‘if’o |ay%ﬂ39¥Yé¢féLenea% G| qontpdniag ppisties orspeeady bengrafting vinyl
m&gchﬁeﬁg of %ﬁ]gﬂ'el%t}u&? e}édl%l??% gents W%H%F' lé:cPP g&gﬁaﬁj g{fler) in

wel ght car bonat ones
wifiol nehplingdeergo suelacisi Imw |mb1k¢1ﬂ>amnwﬁmhn @’olWabenhﬂé@ quinones,

N Y -
of Ry AL MBS @Th@lgré}ﬁlrfsutrot ?x%ﬁﬁé@ﬁl}ﬂgﬁer 5’1@ nat \Vg@t polymer.

conpri Sing at st one o e abo err
Popdbpleneyétbes durtier )isclade Cpnibyr(aﬁpﬁs d:bnmhhmgpd‘tel&yétem of the

abfisher el Fuloictis HhFahary PeRE Brivurybhemises elfgdomnd

ofigs el I
polESSEbeh bl i BOEQL I 6n RTRORIGR, SHPIED & tos
deﬁﬁmby@am J1. B rRatest Bler 0,49828P 40 ISjnghoet ah and ST Patewtriges,437,084
to %Dr éJtl Zr wei ght of about 3, 000-40,000 atom ¢ nass
anit (famu) and a wei ght average nol ecul ar wei ght of
about 20, 000- 80, 000 amu, as determ ned by ge

Thieeolpatyl@ie aherp Ig&ﬁ@g[}aﬂﬁbs’a nbfiepalorh@d Mio%aalaet\mgﬂt dFebout
have an intrinsic viscosity él V) of about 0.1

3,40atf 0. glonde @ias tUélrtg (prar) grcirh Veight pyerage W@é@%n}aedmght of
| C,
oo S BESTLA o3y, B et 3B o Rhel By, e

pobyi(argtpualetiten) mbp htvdant intrinsie vixcesisr (T8 of Absa (MIEteEERA 0.60

thin this e is an |V of greater than or equal to
e%tfﬁ% PYy. gm @Eg ag pegpwed in & IOB?fOJé’a; GaPSto XH8ur tys zange an

Ivddﬂlgssﬁﬁérﬁopé Ll Sbut blagiph ,ré?ﬁ‘asléés%?rh cHIa'l dd &8 0.40

intrins V|SCOS|ty p ylene e
mqrmprqfﬁsq:d; Alssqusfietryd pothy( ’Ehlfyfeage iearhBY pf | Igfeater than or equal to

L t t t
b Eph S fieag it piediith RlaBait Uad e Biouar doranlicis als
poS¥ble he u@ilﬁ@é?ta ngﬁ htRELE WDSiIRP bl)ly@cfryféﬁe P d § aby! 1ﬁf11ﬁ1s1c

et her) used the ultinmate physical properties that
wsaqa%tyd@dyﬁa@deneajhetrhm eorpbing{ier. yD@tmnenﬂ@ m) sxdahchtisgevhen two

il T80 re o8 ah GBS WforialRie Vst fikimge aisegeiies
of ﬂiehﬁbly(a@tﬂn)é (ethebr L@b@blﬁWi_hE'Mtﬂnat@ ﬁbﬁ?éd&ﬁ?ﬁ)peﬁiéﬁ @hat are desired.
pol y(2- net hyl - 6- propyl |, 4- phenyl ene) et her
Sm@a‘tlle (po1y?ar§jliene e?her)s include, but are not limited to, poly(2,6-dimethyl-1,4-
phenylene ether); poly(2,3,6-trimethyl-1,4-phenylene) ether; poly(2,6-diethyl-1,4-
phenylene) ether; poly(2-methyl-6-propyl-1,4-phenylene) ether; poly(2,6-dipropyl-
1,4-phenylene) ether; poly(2-ethyl-6-propyl-1,4-phenylene)ether; poly(2,6-dilauryl-
1,4-phenylene) ether; poly(2,6-diphenyl-1,4-phenylene) ether; poly(2,6-dimethoxy-
1,4 phenylene) ether; poly(2,6-diethoxy-1,4-phenylene) ether; poly(2-methoxy-6-
ethoxy-1,4-phenylene)  ether;  poly(2-ethyl-6-stearyloxy-1,4-phenylene) ether;
poly(2,6-dichloro-1,4-phenylene)  ether;  poly(2-methyl-6-phenyl-1,4-phenylene)
8



1, 4- phenyl ene) et her;
pol y(2-et hyl - 6-propyl -1, 4- phenyl ene) et her;
w@odopp21666 di | auryl - , 4- phenyl ene) et her; PCT/US2004/027694
pol y( 2, 6-di phenyl -1, 4- phenyl ene) et her;
poly(2 6- di net hoxy- 1,4 phenyl ene) et her;
ethxe] Yy éi:hsi}hqmyp}ienﬂle@df)erk)th&ﬁe})o@(f!l@]iloro 1 4—phenylene) ether;

ol y(2- met hoxy- 6- et hox henylene) eth
PO@dW@bmﬂr L A4ghendgrg)| 6&5@ | m %ﬁyﬁ@ﬁ@-quﬂeﬂ +1,4-phenylene)

etﬁ% %/Irga%n%eh?ﬂhﬁ%l&%r%ﬂég H%H%m%%eny n'g)eret her;

poly(2 et hoxy-1,4- rhenyl ene) ether;
Suptablye(b’%lse: Ikratablel ﬁaﬂetpimehg/ddep[d)'(aeﬁbt&r ether) resins include, but are not

I % - di br ono- % henylen%% et her;
lﬂg‘ SHORIOP B Vﬁ%trﬁi‘ﬂt op W1 héﬁy@@ﬁ‘@)ﬂa& [#€1d; oprangydride
ﬁJﬁEtf&BHl'izeatl‘Bfl B8 FQr é%ﬁﬁig&gthB@é ﬁl(e?ﬁﬁéh %%ﬂ{ i y(?‘la Polx(élrylene

tabl e baSe titratable functionalize
eﬂﬁthwﬁhahﬂs;haamnsﬁmdedcaﬁmnﬁk@nmmnmﬂsnnﬂedngmuﬂthMande

.epar via rea ction with an. appropri.ate acid or
e il eEo hppotle g BliaBoniC agishineorin salydride,
itaBéRP AR abynii€lahhydere! hQRitRf ad@) MPfmeleitrebhe a?nu’{!st leha-

al pha, beta unsaturated carbonyl compounds, 1 ncl udi hg

hyfeohei @armnWonond@undmurmluﬂl@g: |carb0f<y|lmarapxds awichl,as citric acid and
tra 0 racon con
mailk v Betv RS BF b IS aaRibERER 2.4 i M hhSaride, spch as
tha6ladetyRaeritdiee ror%ﬂ%&@r—ad@d@ﬂlfé\ Q8¢h ab PRABN&PeYer; trimellitic
car bonyl conpounds_ including carboxylic acids such as

ankydridecarsk pgieranigclyding; teimedlitip anhydridaphend saficylate; and reaction
pro%ula%’ %éé’(gﬁﬂflﬁpﬁa cb&yﬁgln%re{tqgarsp 8X¥ lo'f?heaPorX dOPI!I%C; ea{m%lg c;}hers

ace or a ester-

cars beheraplolyb® p@l@émditnebj, gioly(aryiléemrl btherd) cmay rb)édfulnd@o@[l)iéd with
ester i ncl d|n trimellitic anhydrlde pheny
acidi PI‘:j‘PtS feaCl dgrPEEﬁ:ffi dnStaslsusel §3I3n@7‘é@ﬁ}?§r%ft fUshsprocesses

t h
inG QI IRGoR of! F5r 05 Blieblfh IQHBIRORGu RTPRY follawed by
queticharg) wrth;paﬁmnfdwmﬂe on adppn@oﬂ\pdilh(aaydmh ethen) ih adsleéﬁe solutlon
.acidic.gro n a ol ) anpl es _ of ch
wiltC i SRR aSaatloriie TyhteaiY lsis (e GF el Gt ARy 10 wt
% 'fﬁh&n%hm%ﬁ% %@eﬁtadan (bEHEgkd f(Bbéa@V&ﬁth%ywagﬁm&Mheg)ro\w #)Henylene

carbon di oxi de or capping of poly(aryl ene eth
ethep bk the agentt Witk lass thantor ieed] |t ebeutanivy 8 prtéeradi ahd about 1.5
han or equal to about wt %

t%]ﬁoc?lfogﬁglwt%ﬁp&ﬁlaﬁéﬁQF@SIE be used (based on the

wei ght of the poly phenyl ene ether and the agent),

In vht emibesindnfiahe Polyediikhe theB@miprizeivh c%(pﬁdeﬁcﬂfl(raﬁ}deneaélﬂer)
about, .5 wt %to about 4 wt % especially preferred.

The sapRing s heritsed therepertyhapyidatien oft thaninalhydses yseroups on ! the
poﬁ@ﬁ?ﬁge pe?llléff %5%(1&1?”%hg ttgl%jil}lal hydroxy groups may be inactivated by

capping with an inactivating capping agent via an acylation reaction, for example.

The capping agent chosen is desirably one that results in a less reactive poly(arylene

ether) thereby reducing or preventing crosslinking of the polymer chains and the

formation of gels or black specks during processing at elevated temperatures.

Suitable capping agents include, for example, esters of salicylic acid, anthranilic acid,

or a substituted derivative thereof, and the like; esters of salicylic acid, and especially
9



The cappi ng may be used to prevent the oxidation of

term nal hydroxy groups on the poly(aryl ene ether)
web@sn2163the term nal hydroxy groups may be i napCT/usioed027694

by capping with an inactivating cappi ng agent via an

acyl ation reaction, for exanple. The cappi ng agent

safiBAReRrbchabesid l@’éﬁay pORsalichRtes] &8 WréfSrred) AshB8&Bherein, the term
reactive pol y&aryl ene et her) thereby reducing or

“epterobyrliciiic edidsBicludrs egnpundn e which g carheryngroupdhe hedroxy
gr{)\?}%\rﬁg:ﬂegﬁ g{/]% gfgéa as?c—géréfpédacﬁl'?agfeggﬁlcgfé{ésr}gclgé%f fg)fc’ %%t?rgpl%t aryl

salioghtegiench @& pheaipbgicylsd, estylsblidicl 8l salikgli€ carbonate, and
anthranilic acid, or a substituted derivative thereof,
pohysalieylases.i ingludimg: katly ligearspalysalieylates @nd cyalitd compounds such as

C
dl%@%&%ﬂ%ﬁat eg/)‘ﬂi% r"léffcg;?xjgﬁe%? ggﬁﬁﬂé 5% éaz[rﬁ (see#lécy}]lc c?rbonate and
the eolysdlxyiates, eipeemllydmbmcpcﬁmaﬂdylaml Wdies @a@p@d}uﬁdpolly(hrylene
whi ch the car ou the hydro group, or bot
clbEE), B 08 PoBRe Y ST bl PiEaLg go\émraﬁr@smpmra@@bly up to
abfoﬁﬂ' 9@§§€Hﬂteancﬁé\)@n 1ﬁ&je'p?é/f|e1aabﬁﬁucﬁg)c G'a?erg ¥ lhe h dlo)éy groups

salicylate, acetylsalicylic acl ic carb
arapapped! ﬁsmblc vippeeé poly(arylene ethgr) lmod thdii pleparatlon are described in

URfReiRtey P SOS 3 Ui AE S 0P Re Benat st ng

agents are salicylic carbonate and the

C lrtgﬁﬂily(ﬁy}}@{ee&her?ﬁz@tﬁ joBshiicyl4tD PEIsPBESRY k¢ WdBEEfhe amount
en cap the poly(arylene ether) may be capped to

Ofammaé@iy émrén?é&d eheUDd ppresen8 On plée ey (arylerree eidmeléf elradip | yThe
anﬁHoJlelﬁ?ﬁ' S a% tﬁee ﬁe%lgr ¢ OQ%Q'[I\?PY & Tg a%gglgse {h§B %/18%1% amines

OXy dgroups re

in @}mmedesp@é )bfofdluy‘é ﬁﬁq)oey(la@ﬂéne&ﬂ&r); hEhd arﬁﬁleémf,rlagx‘oﬁﬁ Gt to the
descri bed I n Unlted States Pat. Nos. 4,760, 1 to

tengpinglehydroxyl growm At Hreawby(amgene il has suseentible @%pwosmon at
hl%gl | e;\?/eg%{neege ’Pﬁf@é&o ogltﬁoﬁ% %%ﬁ%\}e‘ayﬂoalteﬁ]ﬂt;rfai R ener%tloéx of

t0 reduce the anount am noa
prijuoyps ereskng aiing hed e plodogtioenef etd1mlic)neCﬂi’laﬂh[de difde group,
ami noal kyl groups are the res of oxi datjve coupling
B D G SPGB oy SRS - PHIFC PSP U B b pr GRRERE of
po'lﬂ@ry%ﬂ%ye(ﬂ%r)’ b@lﬂﬁlnﬁ{(g”%)noaﬂzpﬁ gﬁ)‘ﬁ?@ %J[hk%(l)ly&r Eyﬁ e RidiRved to

the term nal roxy group o ene
relebh@rsquh amlmgmltbl resulb lldetcmmoéltemmnalahydmlggh group of the

ol AL BaE eafrmRTGT Ope R oY e slhaa e ipide)-
THeempYA e etd a@ﬂm@f @p%unﬁa@aggg{g{yreﬁd@mp@w@fﬁenéﬂah&b that is

may in turn generatée a 2, - | - hydr oxyphenyl énd

m@fﬁcﬂtﬁble @abpg}ngelmxerqémegs(thmybg rresuétmgem) feyeamtdegradatgve products,
suc sngoezilsI (lﬁybla&rs%lé 2 }%rmg rocC sgl%lg Io‘t:ﬁ'l ?y(larsyletfl%lelthee\rl)ed to

Based upon the foregoing, it will be apparent to those skilled in the art that the
contemplated poly(arylene ether) resin may include many of those poly(arylene ether)
resins presently known, irrespective of variations in structural units or ancillary

chemical features.

The poly(arylene ether) are typically prepared by the oxidative coupling of at least

10



remove such amino groups to result in a capped
term nal hydroxy group of the polyner chain and the
wo orosmeiedn of 2- hydroxy- N, N-al kyl benzam ne PCT/US2004/027694
(salicylanm de). The renoval of the amino group and the
capping provides a poly(arylene ether) that is nore
onefs gaﬁiroﬁg&@x?%@?xaﬁ@ m{%ﬁm& d@s, the hﬁmed:m;ce refsul tatalgsti system and
egradati ve products, such as | s or plack
soxgmcglge,re auno ﬁgﬂmdbit Sigiagn on th @Oﬁehﬁf%meéﬂﬁu%ﬁﬁg fhe poly
ased..upon e. fQr ' i ' :
(g P, TG Sp T ek Vo RARREG RO hose
acd@kd18g Jo hesolowmy forrallaid® many of those pol y(aryl ene
ether) resins presently known, irrespective of
variations in structural units or ancillary chem cal
bures. The poly(arylene ether) are typically

par ed by the oxidative coupling of at |eastone
{GE»- Otdr oxyaromati c conpound in the presence of a

cat al yst system and solvent. There is no particul ar
QZI itation on(frthe nonohydric phenol used in the poly
(aryl ene ether) synthesis. Suitable

monohydr oxyaromati ¢ conpounds include th j
i e 61 o pdrgendopiid IO PRISTS IS 19 G 156
eac - 1S i pdependent.liy,.h , har e C QREHY:
L R R L A e S
hyafoeampnoph aalphydioedrbatdsyl wheaeth b idakiytivo daylimogemb sersxale the

hal ohydr ocar bonoxy wherej.n at .| east _carb
halpggm rafel OXYBEN HAPBY et dliksx yaﬁlg n°a5 O(Ri \{\éo X ei’?fgd%flﬁ{( glgﬁro gen,

hag)%gnﬁ: ??&882 or SsdcBAGRE NEGRE |aYk}J'l‘¥ ?Fl&%ﬁ,n hafb@ikﬁg eRydrocarbonoxy,

r secondary | ower alk enyl , hal oal kyl ,
hatohgid@eabbonox ywhetead ahyesotu tverhonyatamerssperaist theehdegen and

two carbon ato S a th l. .
e s SN
IRIEIN eack 8786 hadlo¥erCort Ky hlkylaEteRaeh nfghohgdro B includ
a I1§ﬁq6agr§$err2% %?onohk%rozy hgnols inglﬁdex¢wﬁme e

2,@-dBnathytphénpl phA310-aimertiylBheOt r i r net hyl phenol . In one
enbodi ment, the nonohydroxyphenol is

R R R B gt o
or@QeBhaneibelt opeweight peraad, prferaiplyegreatabhangateat &O.67hweight
pe?ge(r)l‘ltj,tang ?ﬁ(?rg pvlffiega%%y greezrit%re Hltah a@ggti édé?.{] @c@ﬁ’t percent. Additionally,
the 2,6-dimethylphenol preferably comprises less than about 0.11 weight percent
anisole and more preferably less than about 0.067 weight percent anisole. Anisole
includes, for example, anisole, 2-methylanisole, 4-methylanisole, 2,4-dimethylanisole,
2,6-dimethylanisole, 2,4,6-trimethylanisole, or a combination comprising at least one
of the foregoing anisoles. The 2,6-dimethylphenol also preferably comprises less than
about 0.090 weight percent of other organic impurities and more preferably less than
about 0.065 weight percent. Particular other organic impurities include, for example,
2,6-dimethylcyclohexanone, 7-methyl(2,3)dihydrobenzofuran, and
(2,3)dihydrobenzofuran. Minimizing the quantity of anisole and other organic

impurities is believed to reduce the odor of the resulting poly(phenylene ether).
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the 2, 6-di met hyl phenol preferably conprises |ess than
about 0.11 wei ght percent anisole and nore preferably

wo e®s/oeteam about 0. 067 wei ght percent ani sol e. PENUSIN€027694
i ncludes, for exanple, anisole, 2-nethylanisole,
4- et hyl ani sol e, 2, 4-di net hyl ani sol e,

The 6xidetiet bypding Sl e BodoHdit iphieidlyihsesiad ob:8igeRicoftaining gas,
conbi nation conprising at |east one of the goregoing

whigh dniveisallyrpeygendOe) ereithyithrasyasn Rgisgpistesteds abl v
conprises | ess than about 0.090 wei ght percent of

kGl I.thes . f Ly t
SO BRI OL AR O o BT ALYl 8,
katoneay i t mkphaticc| uae] f aromatanpl éydrocarbons, chlorohydrocarbons,

ni%bﬁaé&%ﬁo%%%&é&%ﬁ%g%gé% mxed efher-esters, sulfoxides, and the like,
arldZooRbi AR H @iﬁjﬁﬁsqﬁfléj L@Rast ¥hObhé If&g%(glﬁg gf%gp.f goﬁx)’eg%{, providing

ani sol e and ot'her organic Inpuriti eve
thee doceottinterfecomithf ot heter eégalthe myidatiby rbaetipheBecferred solvents

i G g B PR i R FeBey yat. o A3tenc

ha@oea@Bd bydibc@bo® fuch W HiEhRF¥EERaRE bAY cRbRIET ;85 d halogenated
Sui t abl e organi c solvents for the oxidative couplin

arpmeli yletedredaityinasich e dderobenzereamsindishlombepieaci ¢ and
aromati ¢ hydrocar bons, chl orohydrocarbons,
i c ns, .ether. sters, am des,, mxe
it FPOSHEEBIGNR, 4B 5 £ BRLARE yoERon. «

aliphatd aRbheINthat AMAr p&drnghlaént | foAshe g@@(ﬁ@le&lb%tﬁé}y,eﬁﬁhnﬂs for
organi ¢ solvents, providing they do not interfere w th
eX3fPER DI OPFRIOb 18HRECRAPH A PNl elalutingh, n-perifreqly anfl the like, and

co%?iﬂa@i@h§ c&ﬁfllié'igg ’aﬂae%g@ériecofm’lg rfﬁ%?‘?}gg n'&gf(gggﬁ:lﬂj)}lgﬁc alcohols. The

nzene,  toil uen xyI ene; rocar oons

sobueahmay fiditeh canprisd, haadditianth £8L-0Y piromiatic pdkocarbon and a Cs-
hal.qgenat.e romgti c. hydrocarbons. such as .

Cee ﬁilgl?a_gﬁ o : g}ﬁn%a&plc RF o‘?ﬂbaé’@’:l z¥ ’é"_.h aghe2Ss B A sobygpt for the

pog}lqﬁﬁfiﬁén% thdr]! ARACLICOD atdhARicaH F&Iaﬂﬁ)flgw @?—g{g b&{?ﬁga@c alcohol,

i phatic al cohol that 1s a poor sol vent
and othyg (ra¢thireh eretthao] mayubh campbirfedr inexmnptoportivnp rhopanalay be
S0 |, n-butanol, t-butanol,. n-pentanol, apd the
prpRREd HRARE sebpria s t it 2PRy sl Wit Dot B theGoci
arbR5tedI8idAgcafdonPhat i ¢ al cohol s. The sol vent may further
conprise, in addition to a aromati c hydrocarbon and a

C3- C aliphatic _al cohol, nethanol or ethanol, which
Cogedystasysigmsalypicalp | opaipin fbleash eng degyyametad momgotiad )such as a

B L R
mazerdgiar t Boitabld Watalyst n@¥tedR include cuprous chloride, cupric chloride,
cuprous bromide, cupric bromide, cuprous sulfate, cupric sulfate, cuprous tetraamine
sulfate, cupric tetraamine sulfate, cuprous acetate, cupric acetate, cuprous propionate,
cupric butyrate, cupric laurate, cuprous palmitate and cuprous benzoate; and similar
manganese salts and cobalt salts. Instead of direct addition 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.
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preferred that the solvent conprise at |east about 50

wei ght percent of the aromatic hydrocarbon. Catal yst
wWGeysemest ypi cal |y contain at | east one heavy PEL/EE2004/027694

conmpound such as a copper, nanganese or cobalt

conmpound, wusually in conbination with various other

TheedeealyalsgsteiBsintaghll® teadahplstedsyilh @aBorion o digkylaRineUgdomatic
chl ori de, cupr ous. brom de, cupric

hl d
ang%%%%]@ R &%ﬁ{‘}é@ygemeél gnines hfonrlEmiingrezpmples g switpble primary,
seE@ﬁcfa?’1 M Gerfibly’ AhfinesC Wb LRbIRATHA edlﬁ&éltl{ﬂélﬁme ¢ l‘iﬁ&? and

acet cuprlc acetate, cuprous propionat’e, cupri
dlmhy})annmfe mou@+ iaad| duprcqiyha,mma,p homs- pealdmiditat @amie, mono- and

.cuprous benzoate; agnd,sim|ar nmanganese salts and
difesigiamiag) (80N nedn fligYCloh XSt IBg i BokRy ofdy pgethanolamine,

m@tﬁ?l\éﬁly%%ﬂpl i fied W%E@l_ylg(‘l d%e Shlamink, 1 S al Son%ﬂﬁlffd}}eio%aiﬁamme,

add a"nmetal” or a netal and an i nor gani'c “aci
etihyylgapiopylaviing, or an dguzdosthgtdmineon of sochichioreehgylamine,

m g e i, iy AT SR Ronp! B H no. o

dlﬂkﬁeﬁﬁjﬁ@%lﬁﬁme@r QUBAL iag RN Qﬁftel@-'butylethylenedlamme and N,N'-di-
di al kyl al kyl enedi am nes. limting exanpl es of

isopuppdethilepediaraing, secbida¥y or trmlkylahyleammemes ncl udd¥,N'*-
iR i Kas e and Rota- BRI BBt sdibe fono. and

di benzyl am ne, nono- and di cycl ohexyl am ne, nono- and

Kitbvei haoedssesi e, pxﬂpdrbybcltyt‘pﬂeﬁﬁbﬂ@ etH@kthﬂﬁ@éJYEur@ﬁéalﬂe ipatent

nmet hyl cycl ohexyl am ne, sopro
dOB@ﬁEVIS ) OAf 1 ]%%][lﬁwhﬁ%/%},om éﬁ?é}?@AI all of which are

b A1 o e R et i PO OF v, Relyebgglene
et}m)sl\d,ré\ﬁestdrlbd:cblfmr-dxumpleeumyﬂ @ FadiNos. 6807 anoL 5,250,486; 5,017,655;

4 Qholhaan H DEREIRY (DRSS EORINEE a0 3,733,200, 3,661,848,

3 6”2%%{'96?@85@”9@6§@@e% KA. N 3 ,306,874, all of which are

trial kyl’prdpyl’enediam ne$.” Known protesses’ t'o prepare
mmqu-’f@‘wﬁéml@lbe' refenencys Based wden Ehe Gpeguingydt enll be apparent to

t. 1A2;: EP11 P1167420
o SR ek Pl PRBT T fnp g oD BPCAiegured by a
méthddsh@restilyh AgSwhOrirRERRAVE NG RaHidkeny! ﬁ@&sﬁh BeEdrflitions,
are described, for exanple, in U S. Pat.

reagen@yorX@alysss. 250, 486; 5, 017, 655; 4, 092, 294 4 083, 828;
4,054, 553; 3,962, 181; 3,838,102; 3,733, 299; 3,661, 848;

The term poly(alkenyl aromatic) resin as used herein includes polymers prepared by
methods known in the art including bulk, suspension, and emulsion polymerization,
which contain at least 25% by weight of structural units derived from an alkenyl

aromatic monomer having the structure (I1I)

(I11)
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3,642,699; 3,639, 656; 3,365,422; 3,306, 875; and
3,306,874, all of which are incorporated herein by
wo edosozrse. Based upon the foregoing, it w il BPET/US2004/027694
apparent to those skilled in the art that the
contenpl at ed pol y(aryl ene et her) nay prepared by al
whetihdtfsisiydsrh, ¢ -Enallgl, oIrlhabgBﬁ;cZ i v &irofl, hedddentdr@)SCy lkyl;
processi ng ents, or catalysts. The

adgt mba s (%lre%%dl fa{llgqnnghérto 1€ PRYIOM A% inglidyg shisens) ghlorostyrene,
andnﬁkzﬁiﬁﬁerfém o Lfg%lgn eﬂoﬁ)ﬁtuﬁ%‘e@ﬁ?%m&ﬂ@é’vﬂoﬁl p&lpl%e%r bf an

I nc I ng buI ion
alfoolyy reomat it nmnom\amra]hﬂom rbpolymats bfastall2h% byonvseicohbnomer,
of structurfmaunlts der.jved from an al kenyl aromatic

S“ﬁ% Ad PRI RaYITh §n% PG AL EGPEmEPSTs Secha dery Pl}lﬁﬁéﬂéﬁt"ﬁhene
-1'n§th5}}‘s%rr91§€e rbthyﬂlﬁylbenz‘éﬁ%,h%lv?g@c%ltz%gc bt Ma 0ydrlde and

al ogen or Pre erre
ru‘albekengdlﬁad @nbd(atlkenybramma"ts‘a) |rmhs1d@npms}mgrolands and/or grafts of a

L LEREE S0 1 L e The POLYC KoM ey

abBV OB hkfeilRAUBHor rﬁ&ﬁﬁ%ﬁ@ B@'a)ﬁé?ﬁﬁer?zfatléﬁ‘ HﬁJdlﬁ‘étnéﬁ} at least one
aromati ¢ nononer, such as styrene€, with one or nore

Cod€fof eonerematis b ener B0BAer, alschaasrlwt@xh enter o1l igopriouk, adil emim;rem the

U TR T T

pe?deﬁﬂait the hofn@pblytet ONRH hlﬁéﬁbg aRirRAESm RN &' and B85S féfab@ut 30
rubber nodifier and a honopol yner of an al kenyl
weiglyragrgent piihe meber a@dtf@mrpfﬁé@habm)% tvalouwsion weight percent

of | of
b R P e
pebuehadf elne ndbet sapiftse, Thid Mhb&’reﬂnﬁdﬁﬁlé& polydpeEnddDidLiutie thigh

pol y(?l kenyl arormi )Fﬂr;e& n co i ses about 98 to
ImPAChRClYAYTERS (GRRMahEsTegfto ahEl pol ymer of an

al kenyl aromatic nonomer and about 2 to about 30

Th\é’%iogﬁﬁlk@ﬂl%%lat réﬁi’?‘s disPhefudtRdhle la%folgnéﬂh qflﬁd'ka&%x ymers, for

about 88 to abou wel ght percent
exafipkendibldeleniriblenko mid Inmllhblnokreppdmhemb@ﬁmtyﬁne and prld)lyd]%ﬁn.

wej of .the rubber . nodi f These r.ubber
NGB B0k Fpoinger PARP O S SN B Rbriso be
uséd eIk Y 1ihedrehloeld raiaR$lddkR?) tapdibe bﬂ’&!k%c?ﬁol%%’ﬂéfl architectures

aromatic) resins al so i ncl ude non-el astoneric bl ock
whespb tyaretadiefoeomponent is present up to about 35 weight percent. They are
commercially available from such companies as Atofina as under the trademark
FINACLEAR and Chevron Phillips Chemical Company under the trademark K-

RESINS.

The poly(alkenyl aromatic) resins may also include block copolymers of styrene-
polyolefin-methyl methacrylate, especially poly(styrene-b-1,4butadiene-b-methyl
methacrylate (SBM) available from Atofina comprising blocks of polystyrene, 1,4-
polybutadiene, and syndiotactic polymethyl methacrylate. SBM block copolymers
available from Atofina include AF-X223, AF-X333, AF-X012, AF-X342, AF-X004,
and AF-X250.
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exanpl e di bl ock, triblock, and multiblock copol yners
of styrene and a pol yol efin. Non-el astoneric bl ock
W@ opslywser conpositions of styrene and but adi ePET/US2004/027694
al so be used that have |inear block, radial block or
tapered bl ock copol yner architectures wherein the
Abpiefistr@n @oDOMRONE NiromatiPr &S an hoﬂl:ibpé]?] m@b Wft th3Salvehyd Niromatic
percent. They are commercially available from such
meaﬁ»ﬁa%ﬂ& WaCTAR | iSVA ST ARk prab@m ZriinmoyEARlogen

oEBACEAY ORI s oo s SOMAPL NS By of

alkmyyl ahmmatfcc nuetenidr ok the pbcbmditm’lﬁnaf derlved from styrene (i.e.,
¥ nepolyolefln- n1eth ate, especia go .
RP? X¥Yreafle- The Jpeﬁlpa%w nzivr i}fcwaplﬂ%?éraﬂla%sw % of its

we@%&ygféfalat@ 1%6‘%‘2}?“%%&1 ene ayrgwg bl ocks of

pol ystyr ut a syndi ot actic
pol ymet hyl nethacrylate SBM bl ock copol yners
They adt¢radegularitym okt did m@ly(alkende aN?anR:ZSresiﬁF m@BB83he atactic or
AF:XO 2, AF-X342, . AF- XO 0.A. ref rred
SO ke VR e PR BB TRL oA THENds Rargd and
sy@ﬂ%ﬁﬁilb QotRpenRfyrddel.! BuMiige ﬁia@h&oﬂn@p&yéj&l%ﬁ@@arelc%ﬁﬁﬁermally
kyl or halogen; Z1 is vinyl, hal ogen or |ower al

a\@ﬂ@blp s s forrepample; (EB§30€Afm Ghewiloay Blyd Bl 86 @ rﬁloijASF Atactlc

hcﬁl%m Og%ﬁt)irrerr%s %fg rSI%{rl}lee ken#e%r?@?gﬁ%rlec E’r@‘é’{al polystr}]/rene Tesins.
Umwmuwacmqmyyyrmerebmwspw%yarvan@olemﬁrmslr_yow Chemical
onprises at | east 99% of its weight, nore preferably

C@E@B%Yd#ndﬁf theUBRTRAftradgmatkyr ene. The stereoregul arity
of the poly(al kenyl aromatic) resin may be atactic or

Tl?éé@?ikgatl érr %il('i)nlfz!l‘ug;1 ay a6t glr CFQOJVHa%L: %?&Xéulﬁf%ﬁﬁhé &9 about

atactrc an ota
2(He0te pafl, §&1 ytoerie sasSunitsafaim) ahécat weigho aupadeysiblecalae sreight of

are pally available as, for exanple, EB3300
dpPBHi@ﬂE?é@h&gﬂﬁﬂ P 800 from BASF. Atactic
honnpolystyrenes are sonetines referred to herein as

Solﬁt’ié&ﬁt & pAItaYSILNd efher g afn@%d]_x?(alk‘e‘ﬁ?lf onsyiofl| k@b@qme?ed and the
pol ystyrene resins are available fromT

copieepANCiES @@lﬁﬁf@npolmmam maﬁ@adguassrmmcj @n'lm(ai(ryleiﬁh @ther) in an
have a n ver.age
ool 1520 Sh A0 (060 aBh, boueleR, omato) in on
arkidlint f (aBEU) 16ﬁd aBoMED M Rifei gt ei@Bt, TBUsET shahe Weth D teight of the
about 10, 000- 300, 000 anu.
poly(alkenyl aromatic) and poly(arylene ether). Within this range the amount of
poly(arylene ether) may be less than or equal to about 80 weight percent, less than or
equal to about 70 weight percent preferred, and less than or equal to about 60 weight
percent more preferred. Also preferred within this range the amount of poly(arylene
ether) may be greater than or equal to about 20 weight percent, greater than or equal
to about 30 weight percent preferred, and greater than or equal to about 40 weight
percent more preferred. Within this range the amount of poly(alkenyl aromatic) may
be less than or equal to about 80 weight percent, less than or equal to about 70 weight

percent preferred, and less than or equal to about 60 weight percent more preferred.

Also preferred within this range is an amount of poly(alkenyl aromatic) of greater
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Sol utions of poly(arylene ether) and pol y( al kenyl
aromatic) to be filtered, and the correspondi ng
w0 s@bmeweo pol yneric material, may conprise pol BCHUy1084627694
ether) in an anount of about 90 to about wei ght
percent and pol y(al kenyl aromatic) in an anount of
thabonteqtal takbott 90 Wity lerqear, gediter thas ol egilal tth abbet 3 weight
wei ght fof t he (ﬁ)ol y(al kenyl aronati %4) and poly(aryl ene
Pf’é?qﬁlgﬂ)r? eyethiand t ERater dge OF 1FUantuURPOW 4Bowsight pleaat more
prefdien) may be less than or equal to about 80 weight
percent, |less than or equal to about 70 wei ght percent
preferred, and | ess than or equal to about 60 wei ght
Threpdpiatylensr ethen) efet toedakedbs gojpitieh enayelse fibihiny dvailsble source

range the anpunt of pgly(aryl.e ether) may be greater
on, R B By BETE P BRSO S G IeopBF Gy Bt B ipapduct
feld stRAlAfrohQ RRAYE oriacRh9Riscper cent preferred, and |
greater than or equal to about 40 wei ght percent nore

preferred. Wthin this range the anmount of
Suitsble(salveatsyibr wseoimghé solutiang th de ifidtsredtinelndos helgperatddoaromatic

t i ght .| t, | t | 1. bout
sofp s Bl R PR ReM i pht Rkl oP el Erifmalic siyart ¢ gon
haddpetite® Qlipkitihiol ek CoNE nilRfufe BHREAT I Qb Bofnelear &6 atic

within this range i s an anount of poly( al kenyl

sofesitaiicdydeof bujr awt @pt Hipiteh teqlaloberzeapnpuertirpdishiogittenzene,
.t han bout 3 i gh

A5G0, 955 2l "UBlc B8R ARBIC SR Bl ot e

nod dimiddyind, @eodsin, nmedyRnefdisrrd, 1TheichRkyiamg ane the like.

et her) used to make the solutjon nmay be fromany
S%R?gliel topriagsied AEmater ol ehingBidpehyterre npbhmtpg to, benzene,

tofubRk exylaRd, LhRolel i&ﬁﬁr?%zéﬂé, SOb U OR@S SuithbI€ Shn-halogenated
product feed streamirom a reactor or reaction Vessef”

alighaticadwll eengninebresbitore nselimited e ekl védtarasacenbeand the like.
fil ier din de a hal ogen&tqed aromat.i c solvent,_ a

| , .
THS 300 25 B T VRO Bt h o n TR 156 jeniaprabloyed in the
- t [ 1 1 .
P A BR oLy IR R PEh S0 IR PRl S8 ¥fhatio)

sol vents include, but are not |limted to,
Therg iserneeiadar lgnkatipndincthe orashashbewbichahe pplybenizenaterial may

bRl ok i e, SR B BERIE AT BrOi o Rl Pdiven

frophl20tdstiemad, e dinpldyed oesvangrocenes ifteudel bt aUhblingted to,
non- hal ogenat ed aromatic sol vents include, but are not
preqipiatien, {istillasions epray dryngiedryolailirations evaparationghrough the use

of Mall PREQ §,ean@0m‘tﬁﬁéjtiotnr& d’lé K)?e go%g, taﬁ‘g) lth% A '”Ikh%l p%g}?rrrlléargcelglaterial

may be isolated in the form of a powder, flake, or pellet.

Precipitation of the polymeric material from the filtrate may be performed by the
addition of an anti-solvent solvent to the filtrate. The filtrate may optionally be
concentrated prior to the addition of the anti-solvent. The method may, optionally,
further comprise isolation of the precipitated polymeric material. using any
conventional collection filtration technique (as opposed to the filtration of particulate

impurities) or solid/liquid separation technique. Suitable collection filtration
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al i phatic solvents include, but are not limted to

et hyl acetate, acetone, and the |like. The solvent may
wheooshzieSanme type as the pol ynerizati on sol venPCT/US2004/027694

enpl oyed in the process of producing the poly(arylene

ether) resin and/or the poly(alkenyl aronatic). There

apyfardGsep aintluge! rdfatiny Miltet,| eghtidhodsh eothst DaduBY AMEC Ntohfifuous
pol yneric_material may be isolated fromthe filtrate.

mQyingabed fPices copids filtgswranidnthenbiker t Syitable wolid/liguid separation
aﬁp%b}{@%& H]‘C@?C{Q c%nﬁﬁ@dutsn Eﬁa//h 8%?;%?%%%9 Such processes

€ci pi tation,
distillation, spray drying, devolatilization,
Thy dgdatat bp ]irhdilpiﬂ@h)nt ey setiadallfy] éﬁﬂ’ﬂhare&ﬁﬁlbﬁse &ashing of the

t f the foregoin and the |ike. The
lsﬁ@r%ngﬁfﬂ!@g ri%?%é’fl‘?réﬂ mﬁwa é’lv LY EY bierPe{fi‘?émF‘?)rfﬁ? gramgple, with
['anfl s@K@nt Afr cﬁﬁJ bﬁtth c'b?&%tf%ht f?lttéro@r 8 1}1&% the "npwder
F rom t?‘ne I or nepdp

po ymeric materi a trate may per
wb’gcaltdﬂ draanl thiet dodlectodn AlheramtsdbHd bywid rsbpesa:tiorm]ipatamst\hﬁh additional

ot 458 5 S o e B

PMeri©ORhatORA! hdks £ Wivbhe, eCReQTBﬁ‘ysﬁld %91'1(?/11%8@ Qpatdlifn process

precipitated polyneric rraterl usi n
scheme.ehit thoh eibeditent tthe wefdake rﬁam e ¢oé1©htmlq fiey amy be washed

the fi ti.on arti cul urities)
wGP RGO et i R TraB s Pl B solv e mixture
m@P|th@C bk QRpdrkiletir At h QBRIMALRAL HsRBubC batifRt Ald B polymeric
filters, continuous rotary vacuumfilters,” continuous

mgsviplngetde Fom the eentrifuge may b ndked a savand Hee Wikl anti- solvent in

r ratuses incl
= SRS o2 il e B2 Ay RROAR LR ol Hgpoona
sobidajufdl ¢eatrifoge.may, optl onal Iy, further conprise
vvashi ng of the isolated, filtered poI ymeric material.
be p rformed r.exa wi t h. addi ti onal
Ina‘?ﬂel en&tﬂ%ﬁ@t B?laf&&l@wle%% etﬂﬂﬁg isdatpd V|P6¢P1plt4t10@rpr@ﬁer4§>§/y has a
f
LB OB RSl (F 9L 8 490 S0
ardnmomspmfelably lesa than mbad t.ankilliktepy péreprand niddiconaly, the

i sal ate iltere meric terial use
PSP pala R r erailas & BT KU S pape oAment of less
thiX %33%%ﬂm@tersl tohing aﬁd@fé@érﬂﬁgtlesstt% AMRLERKS nfnqlﬂmars per
t he coIIectlonfllter e washed anti - sol vent

gram. dleat freategnt, as ksedt hase, pn¢a}nsréiﬂmq3ressmg the poly(phenylene ether) at

) IirD ?I / sal vent /[anti-solvent m xture may then be
géraog;e LB MAYES-s01 i d/ 1§ quid continuous centrifuge and

the polyneric material wetcake fromthe centrifuge may
TIREINNESe RaREGORALY b IR Rordhé fikRk/SNE dbblatilization process.

Devolatilizing extruders and processes are known in the art and typically involve a
twin-screw extruder equipped with multiple venting sections for solvent removal.
The devolatilizing extruders most often contain screws with numerous types of
elements adapted for such operations as simple feeding, devolatilization and liquid
seal formation. These elements include forward-flighted screw elements designed for
simple transport, and reverse-flighted screw and cylindrical elements to provide

intensive mixing and/or create a seal. Particularly useful are counterrotating, non-
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a continuous stirred tank, followed by a second

solid/liquid separation in a second solid/liquid
we@emsofesge. | n one enbodi nent, pol y(phenyl eneP@r/nig20p4/027694

i solated by precipitation preferably has a maxi mum

powder |V deviation fromtarget of |ess than about 3.0

iftérhlebtihg ewh petwobamdend inecPbed ecrahl ¥ dsasisy M}fg@r than the
about 1.5 m|liliters per gram Additionally,

otheriol forilitte sffistmy @pWethw@héh@ﬂWé}f)thm@te@abbm@pxﬂruded Such
t {
7 np S RSPl a5t P28 e s e

12.5 mlliliters per gram Heat treatnent, as used
lmmeeemlnmhmsntf isbhatiph @8 fiphiged fhe- obﬁd:ejfl(rﬂﬁ@n&ﬁaﬁm eSbhhtiordf the
% df H{ m nutes. The polyneric material may be
5q %@t)a%né eyplailizationexirpsian stepy TS F 5Pnaizatiow Ahe major part
oPlBGBRRt Revabatd b gwa% %{ ll;&iie%éb RN B RERFGER Cfature, for
nown in the art a Ica I nv Ive a twn-sc

exaxipleltethe eage e abduth 501b Tab@ité& 00&\therg prefetabBnt tﬁ@ fFange of
sol vent renoval . The devol atilizing extruders nost
abont dR0 ¢o ﬁb@}tr?-@c@:e@wl/w elhvaiertheresuse,t Pp example dh ghe mnge from

abg)g?glttcg ?I:Jc}K ?;78 t%lg 5 A0 oorQ e[%r& Pydneﬁi a{angcgpﬁ%‘t{o%gg to %P]%lg éO bar. Pre-
colcenteition rb@@b@%oﬁ@ﬂ\@%@é begbitest 156 s6Wedtl BORME $n the filtrate.
desi gned for sinple transport, and reverse-flighted

Wathin ISawag% gy Hhanios grual|te ghontDOsrisnb preferabhit lesssther or equal
r..Gr
S A0 RSB ks A LM L G T Bl e
salveniiis cdmonrd. SPreevntantiasivali Yollld)ﬁ@leby dbadlatilivatioh Retrugion to
faC|I|tatg ?ff|C|ent flow through the die of the
refoy e thediesifual $g1Vet r uded. Such equi prent is avail abl e
from various manufacturers including Wl ding
AENGh NERGRativeNGo  LAMPBREIF RO Nthe |INALHEON !
pre- conce%irat?on (gart?al nggoréilon o% th%ﬁs Lé%ﬁ? 2
dfémtatlﬁeatmnaprdcmamonoremqr@smns suagpde dided ng the devolatilized

re conc the maj o art of the sol vent
BEGPLELE Pumr aRoRt aTud i o et i BF et into the
detv@maﬁmg Wix@rud 0 altlﬁaa%frpé&htﬁdhat Retrh g ndy” MTd AROMed15Possible
to about 300 C, nore preferably in the range of about
varigtionsoinglyde mebtdoeding diedmsrorenare aesint iptoeths deeglatilining extruder
bout 75.ba
o OTRL I B RASSREAT AP M SubBPRRE o scond
coh@faunﬂh@@@ﬂ@wtaﬁ a\tdllsz doeiBveRnabOtHesel - Ohd nd8r BOFLRBs can
of the solvent present in the filtrate. Wthin this
varggeely ey FaA50 ringlydapddigves sueh 99 ipwnetempdifiers, lubricants,

ﬂé?ﬁ@lfe?a[r@ﬂtéf pi g%"?e?ltg, IE@l%ra%s, Gy f’]’le like.

The several processes described herein for isolation of the polymer may also be used
to concentrate the filtrate without isolation of the polymer. The concentration of the
filtrate provides a solution comprising an increased percent weight solids level of
polymeric material as compared to the weight percent solids level of the polymeric
material in the filtrate. Concentration to any percent weight solids level of polymeric
material of about 1.0 to about 99 percent weight solids may be obtained. Within this

range a concentration of the weight percent solids level of polymeric material of less
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to about 80 percent, and nore preferably | ess than or
equal to about 70 percent of the solvent is renoved.
wee@sozwsentration is foll owed by devol atil i zap@DDNS2004/027694
extrusion to renove the residual solvent. As an
alternative to conpletely isolating the polyneric

thareéeéqual tokfoRfo@ e el Rtd, | WiZidtds® haRl REGaS to ABEUN0 Prefered,
resins may be added to the devolatilized pol yneri c

angaessthanl or efuehie ik’ wstahs perceiiesobide basedrmor e tetsl Wsight of
pof YR AilNL0q L RS APV AL | LA exXhiddey Bl thotgh, .

I ona fPhder s may

coN@hntration BBtHerW‘él ptdeperazht sd‘lﬁl@ dww of PElyBaRE c MateiRdl &f pBatdt Than
into the devolatilizing extruder or nelt feeding the

or gapalriarabeuinl ey die ysebnvitherenesrdhan T pgdahdo ekeutidepreferred,
an& n%l 1t iﬁggﬂ;é@%?{&ﬁ%&ﬂﬁ%}ﬁgf%& gl%gﬁt ns%?lggvrglléed on th%l total wga/lght

ofpb@ﬁkymamﬂmﬁﬂmnaEQOmﬁmuha@ﬁﬂaddlt|ves, such as |npact
nndifiers | ubricants, flame retardants, pignents,

orants e like. The_ s veral processes
Wi Br<paae LR ol etV S enit FBR oo vaRb pongnes, aag odhes dow

md?@clﬂ‘a?reQef‘gﬁt GORGEIN hakend Rembidd E8he H@t h)g{ﬂ#iltef 'tﬁ%hgﬁ 0L vent

of the polyner. The Concentration o trat
sygperov i Al @srtimuladly utseh pm@nm ﬂosmpgomhle rrenneeasl ed votatite aabstances

oI|d lLevel er ared
frof b ter g e &F cestileuBfiedira e biendsiachirs e sppine
as "RE@{Healn NSt Petehi Nt 552304 AN EL BahadicRe étoalanM SJelfa(’E@iﬂtNo
shggéiht solids level of polymeric material of about

@é@ﬁag@n@abéﬁﬁ Rasegi¥o. SAMIE TrtaBabevicibs,and €92, 222 to

ange .a .conc tion.of the weigh .
Baftilhl e 87 Sl GuBrRge R o af S commsiine
poft fetRl injetiaP AtwRE Gyl dndediffivichtvdcass VaRTaPibility to
equal to about 80 preferred, and | ess than or equal to

rerB@Suthe AtinReH Jiolatilesrandnivaten| epdertrsenioAre he Plf@fﬁla“ﬁd stripping
é’fﬁé 9iMd ﬁ’lf %)(yl%ﬁ' @HJ@ & isalhp %‘%b&?[l Y§ Egcen }/ welght of the

préferre I's ‘range a
polyhtermng)b‘sltlpﬁ,rmelm dﬁﬁieﬂ&fﬂuhl@/ edr lﬁfeqﬁﬂl}y afong tﬁattﬁ'blcmmore
.. reat er tq%n or e ual %g %out may be used, wt
mJ@‘rt’é’gt 8Pty hagst a’é’&&a‘i etlsngiBont tho esirbder bawel. arldie Prefe“ed

prdpofifih Bk 09848bs@ I%Q%iél%ﬁ%réf/& e@ﬁ raﬁﬁ;ﬂh% w1th1nI this

sol 1 ds based on the total ol ymeric
rangadissganestlly vavy ecffecefe rfane cemMWae rofpvamies wgthohebdslenfng the

ol y(aryl et her) .so t no and ot her | ow
vadfirlilelr “ee ek Birolh O T4a 0BGl T BRBPERETFFim { he
extruder through the vent
The polymeric material isolated from the filtrate is preferably isolated in the form of

pellets. The polymeric material may be pelletized by methods 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 and then chopped into
pellets. The water, prior to its use in the bath or spray, may be filtered to remove
impurities. 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.
Optionally, the polymeric material may be isolated as pellets in a “clean room” to
prevent contamination of the polymeric material from the surroundings. A preferred
19



system A particularly useful process to inprove the

renoval of volatile substances from poly(aryl ene
we@edwen21660 pol y(aryl ene ether) resin bl ends i nPCTIUSR04/027694

steam stripping as describe in U S. Patent No.

5,204,410 to Banevicius et al., US. Patent No.

péilelifziaOhethod H@;ﬁﬁgﬁﬁ{ uallerwaldr Qic-Fib HelletRr s%t&ﬁ4 RLbitable

t o Banevi ci us 992, 222 to Banevicius et al

mSth@én@fsP?lﬂ%mﬂglﬁ descsipect i (Unifsdr $@tq&$Bat+ MNoar, ¥4 Yidd e Useful
peg]% 1n§f?%m%9 rl}‘lauglgg dgehﬁic% Bél?e(fltzgr%nar{g ﬂe%l\c%ltbgci Hbo{]gﬁ?fﬁgtn}es Pat.

vacutum vent - cCapa

N&§. 13, 913esD0y oat ur@sandscbORmoer . Water or steamare the
preferred stripping agents, and the proportion
ed is _up to abqut 15 percent by weight of the

I
Rgtsn%%a cxBHpBE Pl e o?tﬂaf DRIYRIEUF daeritdy e | nplyrggric material may
o BEEHAL ty IR G FREE PIGRPRTENS: of pe i

aspemblgr red proportion is fron1about 0.25 to about
vvei ght per cent, since an anount within this range IS

ffect f f volatiles.,
B th G TR cn B G Teher fvan s erfing slgcted
frémmn% Rtdr@ard) 4d1d Pel¥Re %Eéntﬁ’ 8h & BiMer 1u£H%ar99la¥1H8£1u§nts thermal

material isolated fromthe filtrate is preferably
stagireas, e dltravialle stabilivewsf pemientss. dyehe cploiranisr Iantl static agents,

rial e pel ed ods known.
o b ENeGeo IR s Sy PR ARE o B Ty BB it o ast one of
theXbiegoiad ddapivean S@Pébtﬁdiﬁ@f @flcﬁhﬂh(ﬂ(ﬁﬁvéieéﬂdctﬁelr R6uBR may be
cooled In clean water Es or cooled by water spray

pestoamed by thase shidgd imthe aﬁe |If be gdditines wauoeqsentmnoo to filjratips, the
adﬂlﬁ?\ze’ &thggb@%i&téﬁr iosapsrt%yr%ot TR égr% \IfllﬂL %r dl?arrfelﬁ‘gtlon system

c}ioe@hfmmhbefﬁetﬁbdmdard in the art i ncI udi ng centri fugal
dryers, batch or continuous oven dryers, fluid beds,

and th likKe. Lonal |y, olynmeric material may
Inpghe, ERPaERFhsa %@\f@ét@w rbeaadedéﬁ danthe 20N gs@aéwhtaﬁer the

fileantRAdIRasy ﬁlrétlf%tis REwRQh WABLHC eIl &l to fdr ?{mg{ gﬁ%a]tlgr; Sof the

surroundi ngs. A preferredpelletization net
pdymenelaraaiabr Dependimgepquethl eiemz@ir usyfsr ¢ra podymmeiii¢ afatesial, the

t ho tizin esc United S at
e 6 the B P, BCaerr Vel &fifesi e Stefh madfly OF moldea
arti€led. USh&rgal GirScck AR E cORifi Gls! (Kl@ﬁl%’mélﬁﬁ)fqﬁ? 1rbﬂ‘ to ensure an
United States Pat. Nos. 3,973,890 1, )

adsqetidly 200 othrarfaee whemmolding filedatiplss. et s of the
polymeric material, the polyneric material may be

d , fil e
E)ga)éjgﬁ%é rgfl g?%nén'hgj Gh dg y?ﬁgw% th' 8 arPinc ud% tthose Yescribed in the
chapter “Colorants” in “Plastic Additives Handbook, 4™ Edition” R. Gachter and H.

Muller (eds.), P.P. Klemchuck (assoc. ed.) Hansen Publishers, New York 1993.

Suitable colorants include organic and inorganic pigments and dyes. Suitable
inorganic colorants include carbon black, iron oxide, titanium dioxide, zinc oxide,
zinc sulfide, and the like. Suitable organic colorants include those from the following

chemical classes: anthanthrone, anthraquinone, benzimidazolone, diketopyrrolo-

20



assenbly. The isolated polyneric material may,
optionally, further conprise an additive selected from
WO b@sw21et ar dants, nol d rel ease agents and ot hBCT/US2004/027694
| ubricants, antioxidants, thermal stabilizers,
ultraviolet stabilizers, pignments, dyes, colorants,
pyﬁdﬂ%l disk A& d@e&@ninaantﬁl@nd,ugdlndfdlmgsnhﬁphﬁoﬂe eaqﬁthqlmbnnone
the i ke, and a conbj nation co r|S|n t5_‘Ieast e1k
peryteae s mhtleajoryagingclirantyioge, q?é‘l“’é&‘ PR 9y Bﬁ plopgy agfl the like.
additives and their anmounts may be perfornmed by those

ski | r h ﬁﬂ‘i’é ti Rrdihes eAdludihg Ofion-
Th?o ?lﬂnt%r P&t fl}an&la fnagd%lsél go(; shgulﬂgﬁgequer | ect ed slcl) a% on

harb%eﬂmtd fiafererrdanw tucht dseplaphate dlaare fetardants,i ol bglggangied
largyretseandile BXBPIh & SUte AREe RRGEP PEPPR o0 in the
“Pfag‘t!ict/ A@?l'ng@sr ﬁgﬁﬁvo@}f” {ﬁ‘ﬂepﬁfésch ?@Wlhﬁetﬂé@aréﬁts”. ei t her

post 1solation of the polyneric material.
Depend| ng upon the desired use for the polyneric
In oAé embadhmeht;ea rpcths@ nEprepdringvepelyietic veaierigl spmpeses filtering a

adv rsel urface e
ﬁr%ﬁ?ﬁ%‘l"% °§§ &i ftéflst gﬁ%@%’% &5 emconom{ %{gﬁé fg{%{é g’here T thegﬁrSt
soﬁﬁ}én beorhFies T §dsd10eRNSBbE B0 acleqptal eBy pm@ithbyuwﬁaghe of

when nolding filled articles. Exanpl es of pi ms ts. an

poliygnkteonrethe) ehd aheut 4hin abrut  Kopercers Ot M5 H@tyrene

baﬁh(P“E@Ftt?tB | &L %P @Sa%cﬂ}/@he@l%l%wtﬁ%ﬁ?fd ééﬁ(?ﬁ%eh’@‘%@&hyatlng the

firkt! [RARRYS KorkR s §&§énd eslufiortengeda Perbbntsimgly, sohm&eVdrgxeater than
1993. Suitable colorants include organjc and i

thygiog thenfirst GHete fisringtiiersgend ﬁOﬁB&O@léﬁﬁ%&‘g}I&&SB‘i‘)&Ht {raibh yStem

to If? C uag §?c§%5 0900 &%&Folgﬁ@fr%' tﬁﬁ sedohfl 3fHrateladd % material

Zi n¢ su e |1 ke. Suitab

cofpiiging ]i)dl?da@ylamﬁ sthbf)(z{nkidmly(raﬁ%ylf romatiap berrbmvﬁhn gpolymeric
chem ca

cl as t hr on ant hr. agui none,
maseal iiFupsienii geﬁ?{:@flg%ﬁﬁﬁ “g%?/}l?}b‘frg gd| oxazi ne,
di azo, i ndanthrone, isoindoline, isoindolinone,

AR RRodiRElt APRRs aREMYIEREm RBPoRAIMGAMbREals prepared by any
pyranthrone, qui nacridone, quinophthal one, and the

orlel éfetheTinethods Wntcd rheredni abarfieyiardy gwelerpg artides ingihde data
t ar dant I
stérggeha ' napﬁgéjg%saﬁ 1?(% Ano?e { oggp 9%1 er%a%‘keg(ma)a ﬁ&@nat dl%al data

stéh 8RRt athdanhadia Boamelepaét dists) abwsitableacmnpact discs, digital
retfardants i nclude those found in_ the

vehshtile diskes higndensok diskp derr daith @wa&bfeéhmlﬂ%zé{’ﬁ such as BLU-
RS BIAANLS the Tike.

The articles may be made by a variety of molding and processing techniques.
Suitable techniques to form articles include injection molding, foaming processes,
injection-compression, rotary molding, two shot molding, microcellular molding, film
casting, extrusion, press molding, blow molding, direct molding (see generally WO

02/43943 to Adedeji et al.), and the like. A preferred technique is injection molding.

If the polymeric material is used to form data storage media substrate, for example,

additional processing such as electroplating, coating techniques (spin coating, spray
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In one enbodi nent, a nmethod of preparing a polyneric
material conprises filtering a first solution through
wa@2dos5/0%t65¢ i | trati on systemto forma first filPCHUS004/027694
wherein the first solution conprises a solvent, about
60 to about 30 percent by weight of poly(phenyl ene
c@hhg,r yapoddepasition4 Qcreen qﬁmﬂhg]@alﬁﬁﬁ&eﬂﬁb By, WehieHngOvacuum
styrene based on the total weig ?
d%’@ﬁ ?ﬂpbh slpgiradepositinay yneEmguH AOFERE @We th% ditedniamaingtign, data
sl bt "Bifed fol QU 5P R0 ALt ARG PRt o

leﬁst regit of ithd faatgoing ptdcessesn gnidng dhas radm‘asnhuhal@nkﬁdwmuﬂthe art,
a second filtration systemto create a second

mpy B GPRIOYethdo i 4yioae idserec bireishen SBe erbymaric matesiah substrate.
( e

RSN U BREL S OIS AR P08 P

feamresw'm;bsnﬁ theeby ofirae onbotl Isﬂehlaedamﬂbnagdle@zbmuch as a magneto-

npuritie I n one enpodj ment,, articles are de from
ORtWént}swr?iﬁq o it o bl idst. eaﬁéra@oop&yn%lrﬂm@ﬁ%v%ﬁlq?wc, and/or
reﬁeamdﬁa efsesmt Qb dR@fLichn HRELA %bﬁ'éllltYal@r ﬁf)ﬁl'bgﬁ?)uﬁ,o'ttapered,

articl es i nclude data storage nedia
cdnicanet @d cpoyexogtqm@ty,, wrﬂgmaumlscwpmgnﬂegmqumes af relafoacement

t or.age Such e :
o s Fap e Lin s el Hithi ar " TRIE aiteswebfees intearity
ardi SifbodleRsd. ty di sks for data archival technol ogy (DVR

such as BLURAY DI SC), and the |ike. The articles may

be nmade a variety of nolding and processing
Ap é@hlﬁpl@u@”v a pelymesisl Batesehsipipge nedsn tomprisast ancingestion molded
pdlﬂﬁé t?ﬁla{epﬂapgﬁﬂrsggtse:{g%%%g?pt o%gq% @%mﬁltlge(:? ﬁgﬁovﬁ &ubbles cavity,

arﬂDﬂhd ilikg) oﬂﬁﬁé@@ﬁéthll,l |pwst1€§)|gﬂdsﬁlgcerafmﬂcﬂbt©§15ﬁ IvAfous forms such as
extrusi on, press mplding, blow nolding, direct nolding
iz sPR@R® re4-) 90WP2, 93 theoSukgladfejare ¥ariys, l)a}’eréﬁléf?htldiég a

détif%?er ﬁ\eﬂarcf‘r celﬁgcgfjsgtr %Fl@&tg&éQaﬂl éﬂ(?/(?’catﬁrggzgt éﬂbl&g Thége layers

e polyneric 'S use orm or ag
comgutise ceubsttioatlemateialsexaimpicedisaubdd tin crradrdpieceihi thg type of

Rl oSl IFS LA B9, SORLLAG LESHLANES (SRR, v

laﬁfr' HikleB@ic 1R@rNddtA gtore%'e RRfeP AicleRHE 18Vt NAd tNACHE Reflective layer
epOSI ti on, 1 ectrod eposli t| on, nenl scus coat | ng, and

disprosed llke()ntadt amihqt:hq mhstrajat a pmeéqmad@ta elobageshedja that may be
Lf ld t mhi nat i ons . g
e P Ehc, SOty e el e B sl B dm pptication

Semprmo o1 (164 S36(®0 NIRRE ﬁ@ahizosdxnémnleun“smd]a MEBIIP®I FOR

npl oyed to di spose desired | ayers on the F nmeric
Dﬁaﬁe I3IH BVIBROVHile DIMENSIONAL STABILITY” fi ugust 26, 2003

and copending with the present application.

The invention is further illustrated by the following non-limiting examples.

EXAMPLES

One example (Example 1) and one comparative example (Comparative Example 1)

were prepared to demonstrate the effect of filtering solutions of polyphenylene ether-
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Essentially, the substrate may optionally be forned,
in situ, with the desired surface features di sposed

w0 b@sezreson one or both sides, a data storage PEWES2004/027694
such as a nagnetooptic naterial also on one or both
sides, and an optional protective, dielectric, and/or

pcﬂﬁ‘tjqeﬁé iresén [bignes son e amubist sRpaticalatenBi@iries of the resulting
subst antl?l |y honpgenous, tapered, concave, or convex

islatsH@dtsrialwi t h vari ous types and geonetries of
relnforcenent optionally enpl oyed to increase

Extnidif ness 4076‘8 Smo@%ﬁ%éﬁi ﬁnﬁé{%’gﬁé‘i 1 ofsé%fé&agﬁbE 033 IV PPE

Integrity an ess
pqmiee raivailabde diroay eIkl astice)o ampd |p913)styaene| QiPSc th&ﬁ)ﬁ O)TwJad qﬁ epared

i al b t t hat
B b e TOIPuite BISEHE, Toag iy rekisa. ehm | REopitrogen
blfiketeRr st(rf@%]t Ahour b??etag&ﬁ*ggmeaﬁﬁl’o -G EK18MbEnzeRt %OIC)grEg was added

vari ous fornms such as fibers, spheres, etc.)
721% dplogethsotkg) hef PBBspoade arde 10&9| bgls)fl Wr® form a solution

i ncl.udibng: ta l | ect I
coplfth o] Derfal Bt Pewlfitsa The Sobbb vaTFayET 16 sffugd70°C and
grhAefifer 6P ghe OBt Bk IRt Bid. al s and are

dlsposed in accordance with the type of nedia

roduced. For exanple, for a first surface nedia, the

Attepythe &rstefijtrafionsyien wes P%P]Ietﬂﬂe? potioal efdhe OOGRyeas reayed by
dlScth 189 % blaeycﬁ)nberﬂfagé ﬁl%tid r!:&)f %&n\?/ggl% SOP?% %lH? on to a polymer-

ectl I Sposead 1 n C

somebstmﬁtue coﬁtai)ﬂilﬁg ebmﬁdﬁl(ﬂpéraerﬁlb@r\a@ghﬂ'@ﬂiﬂa tThatpolfayer@livent
prepared fromthe yneric materi al descrlbeé) her ei n

mixgig s chugsd 't%aﬂiﬁ?ﬂ ﬁaelatan% madpingd akg tempgreiug eloghout 160°C

B LM T e

trap8es thenwl wopeontiongmktte dtheaterofabot Egﬁuhdﬁbf subutiohhyger hour

G lina peRhlies et XPDEsS ToRH A O IG) G90°F).
Nikbg@'WaPRRIGO PRARG nbRgR FRITRIE ({HoRIDE gg' y@ ﬁ@g@k&f& the

were prepared to dem)nstrate t he effect In
puswl heed ohthegeapingpheny| ene etherpolystyrene resin
bl ends on the amount of partlculate inmpurities of the

r.e mat er | 0/.60
THERARRTRLIAP UG SRR P FERRES cpinge (45 s Phpsature
ofpbwd@nomam aﬁxﬂ @ab fwmhﬁaigﬂlaqﬁtams gorabidlatiet] ¥Sido $Mered-metal

(xPS, L3050). was prepared
filters (PALL, 13-mhicrometer size pleated filters, surface area of about 1.5 ft? per filter
(0.14 m?) to remove particulate impurities within the feed solution. The temperature

of the filter housings was maintained at about 280°C.

The filtered polymer-solvent mixture was then fed through a pressure control flash
valve plumbed into the downstream edge of barrel 2 of a 10 barrel, 25 mm diameter,
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
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according to the follow ng procedure. To a pre-heated
(about 125C) nitrogen bl anketed, stirred anmount of

w0 eagentes@r ade ort ho-di chl orobenzene (ODCB) waBCHUS®O4/027694
72.6 kilograns (kg) of PPE powder and 108.9 kg of xPS,
to forma solution containing 20 percent by weight

dis@ foftfue. Thiee Sehdirédextwater beatie@niperaded el 2 C 9d 318, 291,
filtered through a -mcronmeter size filter

ravit )
298%6.90»/2%9@“@990%@1@0 filtration step was conpl eted, a
portion of the ODCB was renoved by distillation to

TIRY ExtARIRE wag regﬁiggied;%%oa eﬁ)gé:cﬁgﬂan)?%/ea\ﬁ@istgoﬁ 2PbhAS 1. the closed

solution 't nersol vent m ai ni ng 1aibtou
chdthbpehoeng a biyrogen Gih¢ adapltéddfer thth@npollgthiatrodadtioanit nitrogen gas
i Xture was charged to a, feed tank and nmaintai ned at a
befinser seure tgrolggL e el RIS ph SHRdeTOFesb e wmipped at
bRl @ Widh § sk €8I JeRERhed 'oft\f}g%?{dl tﬁh@%ﬁ-epamevg&mggﬁdme

to transfer the polyner-so m xture at a rate
siddh deeder7 vap ondweatsfl, bod 1t LAD @erbdud LI, (a32. donkgriskd ) twioosaews

LA B EERBORE MR e e e
exPRB&SHHR], (RS f&@elp@hsggl%gp}%g:ﬁﬂi/ﬂ? H@ﬂ]glteoatﬁa%%e}i@ SeRUFent 1).

head of the gear punp. yner -sol vent ‘'m xture
Theneonyexing etementseothibe tscrsws rdrihe sida deddey ward emmfiguatdutoeconvey
of out, 270-280 C and s fed . through a parall el
o R e Bty EP RS Sde Reeb VP or s (PALL.
-mcronmeter size pleated filters, surface area of

Tiebatituddr. wad futheequippddewith Owa AdditibnilatihesEhédc vents at barrel 1
particulate inpurities within the feed solution. The

(Vernplr &y Parel 4t hevet | Deranfolisphgacws Yain(eantepatated  at

r -

B ABRSDRAR s iah aLburkd LB BRI AL g Gatef 008 o)

Thel thrdeeatmiosherit hendpwis bneheneetigder ahd hakrel the side feed€, were
blﬁrrel .. 25 nmm di anet er, t\g n- screw, ,&q-rot at.i.ng

caf Ih PRPITESH g SR PRIERP v HAPH HECo oLy rnife!d Gowprisig selvaes. vapor

rethB@alt 1GIEREL %Bﬁ’de?llsé}falmtdhlﬁqlﬁ@:sHi\ﬂerreﬁEiv%%evessel. 'léhg yacuym vents

pressure-control flash”valve was about 280-2
werg ismithely adapted per sl bt atcoseryc réamtsheb d okl @iverd edmifiiped with

1d at .ab 2 tdri t ...Th d
TR o b P | Ehp S <GV REre b d bR o, 201
290, 290, 289, and 290C (die). The extruder was

TiROeH thided swe#helamehto S@dsisteandretoth Rph &g Qfenfaty 8hd kneading
t he cl osed chanber having a nitrogen |ine adapted for

elgmraty, ol pbiHecany ninpedamenisnn bothihe pxsier gubthe side feeder were
forward flighted conveying elements. Kneading elements used included neutral,

forward flighted and rearward flighted kneading elements depending on function. In
barrels 2 and 3 of the extruder, kneading blocks consisting of forward and neutral
flighted kneading elements were employed. The extruder screws were equipped with
melt seals consisting of kneading blocks made up of rearward flighted kneading
elements. The melt seals were located at barrels 5, and 8. The vacuum vents were
located downstream of thé 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
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Table 1 continued
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removed in the process. A slight vacuum (about 1 inch
Hg, 25.4 mm of Hg) was applied to the heat exchanger
wo ewsiovien sol vent vapor from the at nospheric RENUS20040027694
evacuate the solvent vapors. The devolatilized PPE-xPS
resin which energed fromthe die face (nelt
t enper ature about 310C) of the e er wasyfpt randed
and pel [[Bemped. Priofilemp. t(tfeFiead the extrudgremyms of Feed

¢l ean submi t t no/Heatingc@8uBY| vent port
SaapiRls ¢SOty BRE oF Reel VLS ol o MU pl oo 1o’ arjiss Chressure
sand- batpapapd)t he exkeniger P (ElS wer e i URRRR ( pq or

to reassenbly. "The yacuum-vents. \(am cl ean thfoughou
the run,| as determined by visual|inspection pt |east

every mnutes during-the-12-hour Innn —_run. Lv_gne
e S—aUH--hRg

dilter hd¥sing was J2EH28Qr the |8Mire 12- ho{dB0-285

experl mgnt. The difflerential pressure across|the
gyer v constant [throughout tie rum—Tabt g1

provi des the processging data for| Exanple . Table 1.
Solutiom Melt Screw|[Mass Torque |Actual Barre] Exanpl e
Tenp speed Flow Rate (%9 Tenperatures ( © ( O (rpm
(kg/ hr) 321/299/318/291/290/290/ 1 32.7 20 310 575
C(% P EdhB)le 7 28 31138\%528%31%@/ %%Qérlp%o IExhhple 32 with2®me

450 281/290 Tabl é i nuedTenp” o
modlﬁcatlons most importantly the PPE-xPS solution was filtered only once by

gravity filtration through 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 prepared 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 shell-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 (IL/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,

was connected to the extruder at barrel number 2. Finally, the extruder was not
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Tenp. of Tenp, of Feed Tenp, of Feed Heating QI for
Exanpl e Solution at Feed after Heat at Pressure Heat
wexobamgser Tank ( C) Exchanger ( C) val ve ( C)P(T/CH2004/027694
160 270-280 310 280-285 CE-1 162 Conparative Exanple 1
(CE-1) was prepared simlarly to Exanple 1, with sone
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was filtered only once gr avi filtration through a
the ffgefle PI'%&QSIH&G@}%‘F%({PH QOmPﬂHétl XAde 1\war badeund in Table 1.
super-heated prior to its incorporation to the

t ' f . PPE:
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10 t ht I The resultin
pagtg eésgﬁvn a?%réa% d%g %‘?‘&Vl&ﬁdpreﬁ%@ir% -y iKY f\éﬁ» éyince
saﬁlﬁb[é)lb’(gﬁesawﬁh mﬁée@ e Lherdisabdcibi kd & rstr@ﬁg ;/)f \fﬁe}?@eﬁ'talxﬁ fodkBove

was concentr at ed to about a 40 percent
ang plaitthbesguesent. chhebyottl esrmosra thenfrindBCRithya stk drhdwatt iob chloroform

utio d hel | - and-t
DS TuERR B 7L BEad Bl b3 marh deel tite and
cap W‘Us%ig'lé eBGoREMS nubdbkt 6F SisPld ﬂfecks?of £0¢3 4R %&frdéd"ﬁ)r each
Cfg@]s ynmeric material fromthe solvent. Isolation of

- ¢ Amh0-6P i sadm vaaroupe of sache sarple av@Swmgtiediost en a clean

" . . hi h
onfslole Gt M 0GPl B EOTREMSGHEE. AR s g cach
isdlaved blynlrichniterigl W6 ptepdrodnRsddgedith @fo Uallkﬁlkﬁ eqle RAhples were

and operated at atnospheric pressure, and the other
allpygd t%lﬁ%@ivwdeth% EW@@ iy Bl iahthearfon thetriesenescef Yigible specks.

Th?'}gsolfgt? % | nC ag{ga%:rg}rﬁg s ?d(rgqiialg}ﬂﬁl éxa?nq_%? nl'&%%mparatlve

Emmjﬂmbmerfbnnd/mnfﬁlelz.and 2 were | ocated at extruder
barrel 1 and on a side feeder connected to barrel 2 of

th trud ective Th eed sol uti on was
Pafihlale EPRHELLS yonEs RS ads 180 RYFYORISHgt Pieat pfhe filtered

materials were detected using a Pacific Instruments ABS2 analyzer which employs a
laser light scattering technique. A 16.0 gram sample from Example 1 was dissolved
in 400 mL of CHCl; 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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| ocated at the downstream edge of barrel nunber 2. A
side feeder, operated as a vent, was connected to the
we@aosoeso at barrel nunber 2. Finally, the extpCHEs2008627694
not cl eaned prior to the run, but was purged for sone
time with the sanme sol ution used as the feed.
TdMoZessi ng conditions for Conparative Exanple 1 can be
found in Table . Isolated PPE-xPS of Exanple 1 and
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asuredinythe detector—during thrs—opr Fiv6
1ggnpl es ar63%§aken flé' each bc‘???‘e and g:ﬁgr aged t 90072
yield thelfinal partficle size|nunber. The results |of

the ABS2 anal yzer particulate analysis for Exanple 1
and Conparative Exanple 1 are found in Table 2. Table

Th%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
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Vi si bl e Exanpl e 1 Conparative Exanple 1 Bl ank
Particles 3 3 3 4 1 Blank Blank Particle size Raw Data
woraws0z6s0 Raw Dat a Corrected Corrected (m cr omeCEUS)004/027694
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PG QoS eh TP AR BRSNS TARY B Ctonsb HBR Ceaiiys figw Ssentia
sc\ﬁﬁé ﬂrétredfe r $RAGARE) irds 1§f%h&'éd %t QRMJ&L&Q not be 11m1te% to the

pol yphenyl ene et her ‘and pol ystyrene. Tfhesuperheat|
pagficul dyeenprodiment -dissf asedtas ﬂl@(bqs‘r moslb lcomsmphated foe carrying out this

.eff|(:|e noval of s e the. f] ow rat
infisingy G S s RGP e ligd Wimh ficcope

ofnpd A@Bﬁd{a{ﬂ@;ﬁﬁlset her - pol ystyrene conposite. Wile the
i nvention has been described with reference to a
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All cited patents, patent applications, and other references are incorporated herein by

reference in their entirety.

29



wi |l be understood by those skilled in the art that

vari ous changes may be nmade and equival ents nay be
wGaaisoetesd ed for el ements thereof w thout depaP@T/nsR004/027694

fromthe scope of the invention. In addition, many

nodi fications may be nmade to adapt a particul ar
CBAlpMgtion or material to the teachings of the

i nvention without departing fromessential scope

thereof. Therefore, it is intended that the invention

not be limted to the particul ar enbodi nent discl osed

as the best node contenplated for carrying out this

i nve | ude all
lenbo %#@%%s a]%gﬁ% dﬁfﬁ aﬁ%ﬂgkggbgghg?éﬁée appended
claims. Al cited patents, patent applications, and
filedringra firsf sxletmyesonapresingpay(aoyl atcecthdrg rpel y(aliynylefreneatityeand a
in the irety..CLAIMS: . _A nethod of preparing a :

SOLV&“&'E%‘H@E‘ ar%ﬁ%gliﬁ)é@?n Vst ooy f11“?‘1 g’&ﬁ?%g a first
solution conprising poly(arylene ether), poly(al kenyl
coﬂEé}ﬂiﬁbh% ihe AHOARraBab M a 5&0Ad INluBoh hivihg E;pbtc%ﬁtt\ivﬁght solids

system forma first filtrate; concentrating t
leygl igaqater ithanrthateofitlee finst filteatesecond sol uti on having a
percent wei ght SO|IdS | evel greater than that of the

fil ér{n tthufs 3%&% rnﬁt s%l l {h%d 9, F%naet?l(t)rngo Sglgsi% g crgartg lIellgsecond

1O Sy em 0 Ccrea
ﬁlfraietairai e; and |soI ating fromthe second filtrate a
poI yrreri c material conprising poly(arylene ether) and

q Ike tic) erelnthe pol yneric_ materi al
1sQ %‘ﬂ ahg F%PP@ %?tfaé%aap XAegiconaepalcompismeepoly (arylene ether)

antl (hltk'ef?ﬁ argrna | iy ??n P{ilﬁgﬁﬁ'c Nt A0k ys[ﬁggthrﬁlally free of

erial,” conpri first sol ut
vmbhmartmuhgemmw(hasyl ene et her) and a sol vent through a
first fiItration systemto forma first filtrate;

con‘orél d irst filtrate nd1 r%/slgal kenyl '
2-ar orfa 1309 Pf??ﬁﬁw“é%’@ eaw% Ert”?o R&ring the
second sol ut| on through a second fi I tration systemto

fileri@ataefigt saaend ciplisiag polytidichs efhat) 4@ £ E@eidthBrough a first
second filtrate a polyneric material conprising

filgaien welpmetedorn dst filirate;

combining the first filtrate and a poly(alkenyl aromatic) to form a second solution;

filtering the second solution through a second filtration system to create a second

filtrate; and

isolating from the second filtrate a polymeric material comprising poly(arylene ether)
and poly(alkenyl aromatic), wherein the polymeric material is substantially free of

visible particulate impurities.

3. The method of claim 1 or 2, wherein the first filtration system and the second
filtration system independently comprise a filter having a pore size of about 0.01 to

about 50 micrometers.
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and pol y(al kenyl aromatic), wherein the polyneric
material is substantially free of visible particulate

wo pan2teses. 3. The nethod of claiml or 2, wheCEUS0D4€27694
first filtration systemand the second filtration
system i ndependently conprise a filter having a pore

4. Si ZEhOheMBAWS hifll 6:02,abiedin Bk fitsc fitirmioarsystém afidghe second

met hod of claim1l or 2 V\,herelnéhefi st fiktr%hlon b
ﬁlmygm eytem dndependsady ROTVISE ASEIGHR n@iSioth ﬁfmayﬁ er
a sinte | &l comBi
R e A R e aacs%%{ﬁé{e* kS eonBynarion
of 1B $refdihf Gilter; @n€ eviandin thid fitsefiltradion aysrt@mand diha seoond ﬁltm@on
foregomgfllter and wherein . the fir thltratlon leated,
systops tledapapintli ccoreritsd? filier Mayrgn s%?gle’s fepefitfthil P
canglfen% alc ° iy f\k/'% GfoufldV] Ing. S RATRIN é’orﬁﬁ%mg %t G&43€.0one of the
, cand st ac flat, wraparound, or a

é@Mﬁggamnmmbwonpr|S|ng at |east one of the foregoi ng
geonetries. 5. The nethod of claiml1l or 2, wherein

i sol t in
5 pred ?)lrfl%bf’ﬁq gOflo ﬁ}@}/rﬁo Eaé’vehﬁ‘ﬁ?% i &np?é SHE (ol mpterial
COJl%IJlSteE Pr&i O}ﬂfatlh 'Hi’é’ bBEIH&@l'C\éﬁé’[Enzﬁ rfodh tthe seead Mitrhtel drrrameving
evol |Fzation extruder, a flash vessel, a

soldﬂﬂtfrdrh dhé ommlsisﬁl@ma wring achsplahlieation SBHIer A fgshyessel, a
t f th 1
5 SRSl e BRI it SR o s

plurality of structural units of the structure wherein
6. T or TeaGhetBdd WEtIGR] 1Ufi 2,, whaelm {Rei ol (ackdpen didat)| gomprises a
rimary or secondary Cl- ‘c7 al kyl , phenyl, hal oal kyl
phmdﬂmQﬁﬁnymﬂahvuﬁdééﬁ%%ﬂﬁﬁye or halohydrocarbonoxy
wherein at | east two carbon atons separate the hal ogen
apd axygen atons; and each 2 is independently
dr en hal ogen, primary or secondary |ower alkyl,
P hanaIkyI hydr ocar bonoxy, or
5}ocarbonoxy wherein at | east two carbon atons
ate the hal ogen and oxygen atons. 7. The nethod of
8 1 or 2, wherein the poly(al kenyl aromati c)
contalns at | east 25% by weight of structural units

wiifdih Y&Qeaf:}ﬁ am@l&aabﬂﬁe RYéh Qi RITAdépendeni9Rimay ot becondary Ci-C;
formul a R*C=CH wherein i s hydrogen, alk

allyh| phemyl, Zialoadkyli nq}nlnomg}/]@g]éyfirgqar@m@ aquifmialohydrocarbonoxy

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.
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and pis Oto 5. 8. The nethod of claim1l or 2,

wherein the polynmeric material conprises about 60 to
wW@bwman2860 percent by wei ght of the poly(aryl eneCEUN®N)/ 027694

and about 40 to about 70 percent by weight of the

pol y(al kenyl aromatic). 9. The nethod of claim1l1 or 2,

7. WhefRd MhefHol FFUINERN |6 BitRidialthd polylwikenyd appmaRS cohtams at
retardants, nold rel ease agents, |ubrjcants,
leastr25Voly waighs of sthistural unjtsaleiyed Epa, an A1k profuagic monomer of
theztablllzers, pi gments, dyes, colorants, anti-static
ﬁ%‘?ﬂl conductive agents, or a conbination conprising
at | east onehof tlhe foregoing additives. . An article
1ceaprj sing the polyneric material prepared by the
R %{rﬁyé of claim1 or 2, wherein thg afticle iys f or med
nzectl on nol di ng, bl ow nol di ng, extrusion, sheet
! on, filmextrusion, profile extrusion,
pul t rusi on, conpression nol ding, thernoform ng,
pressure form ng, hydroform ng, or vacuum form ng.
wherein R' is hydrogen, C;-Cg alkyl, or halogen; 7! is vinyl, halogen or 81-Cg alkyl;

and pis O to 3.

8. The method of claim 1 or 2, wherein the polymeric material comprises about
60 to about 30 percent by weight of the poly(arylene ether) and about 40 to about 70
percent by weight of the poly(alkenyl aromatic).

9. The method of claim 1 or 2, wherein the polymeric material further comprises
flame retardants, mold release agents, lubricants, antioxidants, thermal stabilizers,
ultraviolet stabilizers, pigments, dyes, colorants, anti-static agents, conductive agents,

or a combination comprising at least one of the foregoing additives.

10.  An article comprising the polymeric material prepéred by the method of claim
1 or 2, wherein the article is formed by injection molding, blow molding, extrusion,
sheet extrusion, film extrusion, profile extrusion, pultrusion, compression molding,

thermoforming, pressure forming, hydroforming, or vacuum forming.
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