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Polymeric data storage media have 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
quality of the substrate is not relevant, the physical and mechanical properties of the
substrate become increasingly important. For high areal density applications,
including first surface applications, the surface quality of the storage media can affect
the accuracy of the reading device, the ability to store data, and replication qualities of

the substrate.
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In another embodiment, a method of preparing a polymeric material comprises
combining poly(arylene ether) and poly(alkenyl aromatic) to form a mixture;
obtaining a polymeric material from the mixture wherein the polymeric material
comprises poly(arylene ether) and poly(alkenyl aromatic); 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.

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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read accuracy, data storage, and replication.

Visible particulates or black specks and microscopic particulates are often present ‘in
poly(arylene ether) compositions as the poly(arylene ether) is subject to oxidative
degradation at high temperatures. Poly(arylene ether)s tend to form carbonized black
specks when processed at high shear rates and/or high temperatures. The amine
compounds of catalyst systems employed in the preparation of poly(arylene ether)s
may also contribute to the formation of black specks. Furthermore, when copper is
used as a catalyst in the process to produce the poly(arylene ether), it is suspected that
the copper contributes to the corrosion of stainless steel present in processing
equipment. The corrosion results in the formation of black specks. It is theorized that
iron from the stainless steel equipment is oxidized by the copper according to the
formula: Cu*? + Fe = Fe*? + Cu. Therefore, upon isolation of a poly(arylene ether)

product from the reaction mixture used to prepare the poly(arylene ether), it is
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cl ean conposite polynmeric materials are preferably controlled to mnimze
t he cont arfalglandencobthene exbitiophysicdlr and |rmm;hamt:aleyopemlgmdeh@a@@rfpwndu ngs.

As used herei.n he te m a enV| onnen st a fre Lculate
opur it edhitr o iR b Bt bR By Gl MG Fhld il RE pRlymPE S 10,51 S
cl ass ratimgsibfe &0oB@M a ﬁ%atbnﬁ EcEsBes%ﬁ@uneQQ%éa@RJ;ﬁAlﬁn&CT INJPAefdd027605
A clean roomrating of 10,000 is equivalent to maxi mum nunber of

particl es compnang)is depmpgsie of E@Y@ﬂé‘ﬁt’%Pthﬁﬂaﬁﬂdd%‘)l)éé]lﬂjﬁmylt%oma@)m/%:TFYOrret er
per cubic IIn%% method of blending or combining poly(arylene ether) and another polymer

~ may be used to form a composite material. As the poly(arylene ether) is combined
with other polymeric material, black specks, gels, and other impurities may be formed
or collected during the process to form the composite. Accordingly, the composite
may be processed to remove particulate impurities preseni in the starting components
or impurities that form during the combining process. Alternatively, if the composite
is prepared from clean starting components, care can then be taken not to introduce
impurities into clean composite through processing or handling. Finally, conditions
of isolating, collecting, and storing clean composite polymeric materials are
preferably controlled to minimize the contamination of the composite from impurities

from the surroundings.

As used herein, the term an environment substantially free of particulate impurities is

defined as an environment the meets or exceeds 1SO 14644-1 class rating of 10,000.
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provide a clean conposite. Figure |I illustrates a general schematic for the
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contain the final, clean polymeric material to prevent further contamination. A wide
range of techniques may be used to prepare clean polymeric material such as filtration
methods, temperature control, use of inert atmospheres, use of clean rooms, spec'ia]-

packaging and storage methods, and the like may be used alone or in combination to

provide a clean composite.

Figure 1 illustrates a general schematic for the preparation of a clean polymeric
material comprising poly(arylene ether) (PAE) and poly(alkenyl aromatic) (PAA).
| The individual components of poly(arylene ether) (10) and poly(alkenyl aromatic)
(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



Various purification nethods wll be described in nore detail here| n.
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Al possi pheRer ik RbjafdSor%ollected form of the polymeric material (70) may include
any form such as pellets, powders, flakes, and the like. A further purification step'
may be accompiished prior to or during the isolation or collection step. For example,
a melt comprising a poly(arylene ether) and poly(alkenyl aromatic) may be melt

filtered as it is extruded from an extruder.

At any number of points along the general schematic in Figure 1, the components
and/or the mixture may be purified to provide a final clean composite polymeric
material. The “P” in Figure 1 indicates locations where a purification step may occur
in the process to produce a clean composite. For instance, the poly(arylene ether)
and/or poly(alkenyl aromatic) may be purified prior to being combined to form a
mixture. A solution mixture of poly(arylene ether) and poly(alkenyl aromatic) itself
may be purified, for example by filtration, before isolation or collection of the clean
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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preparing a clean conposite polyneric material are contenpl ated herein,
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sol uti on afda (hGees M 0T Beky bBHHARSHELNAT hnd flaPal ¥bablisml af o=t | c)

is filtere or to i'solation ymeric rial etails of a
met hod t o q@utepamethin theg@anerabsohesic o€ Figued ¥ mer contemgilated atreim. | Forrgample,

di scussed. ,In e enbodi nent, .the starting c onents of po ryl.ene
et her) andiPpdP ?%IP’I%@ﬁﬁ erri?’éﬁﬁ’ﬁ’ﬁ)th‘hg)é'@ ‘?fga ﬁ‘ﬁ% A} Bat ﬁ@ ?ﬁfﬁﬁé&‘%cy eri al
are i ndepepsieniletyPhRRdhief iMdbein BETfofhed § peller satRat AnfHeakditidn' 6 Of

particulate inpurities prior to mxing or conbining the components. In one
enbodi ment polyfarylenepateéritoaform a mixtureh dhp ebly¢utrmpdyeberestdyed froimsthe mgxtuse art i ng

t b i fied I I . et |s k t.q tain both
o gani ¢ el iRt e BroshbTleristT ot el belfre et s B °°
processi Ngpell¥EE&APEIRIek BleRf EiAR BotdiforRnd (sBir¥d BNGefl dtdinerd, Budn &y Hetean
enbodi nent, the startin conponents of poly(aryl ene ether) and

pol y( al kenhpea Sosk® jaryilapieiram: Biubi Comerationd eeatars expgplermay incldgithe ng, but

are conbi ngd_ 1 | val - N Ecul ate | rjti from
the m xt uré’g"’l"ﬁg%‘?ﬁ@ﬁg‘? klggvt%rqr%@g@;r%ﬁ?{ zgﬁrcl)’g {%c)plgrq% foggjt(l?%ansm‘g?&tgﬁlg tg arting
conponent smagumelfipobFatyleierether L pay(aikehdrdigeatic) i§ Gxeletl prior & Bolposi t e

polymeric material substantially free of particulate inpurities. Each :
enbodi nent “GHE Pelaenamatenali athofealn,af aimethpd [to PEcrdEs 8 rileBdcamPagEs ai | as

fol | ows. 7p&y§’ieﬁ§ﬁ1a§9&7wily\po@%g%sgg;s@é.g PCT/ US2004/ 027605

In one embodiment, the starting components of poly(arylene ether) and poly(alkenyl
aromatic) used to prepare the polymeric material are independently prepared and/or
purified to be substantially free of particulate impurities prior to mixing or combining
the components. In one embodiment, it is preferable that the poly(arylene ether) is the
starting component to be purified as poly(arylene ether) is known to contain both
inorganic and organic particulate impurities resulting from normal processing
methods to prepare the poly(arylene ether). In another embodiment, the starting
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.



The term pol y(aryl ene ether) includes polyphenyl ene ether (PPE) and
poly(aryl ene ether) copolyners; graft copol yners; poly(aryl eﬁéE%tZWér)

et her | onQEBLes02a¢yd bl ock copol ynmers of al kenyl aromat p@Tﬁgm)gmgg vi nyl
aromati ¢ conmpounds, and poly(arylene ether), and the |ike; and

combi nations conprising at |east one of the foregoing; and the Iike.

Pol I I f
structut al EApes SapRarREhs SeurieuiR BB R SRETPEES shEpaBaind ! Y
structur ak:thuf)l dapogméﬂs,@raﬂt s:opcnglmasn@ely(drylehalea@@rbth@rlbmﬁgrsoand Bbclondar y

| ower al kyl . alkx containing up to 7 carbon atons) 3
hal oal ky! cop ysmﬁtﬁam?ytl emd?r@wtlﬁompounéﬁa WH%h?‘&F“@H&rW @mét“& n at

| east tmggﬁlizg%ne hég ﬁt{/ﬁk@ ﬁrniecmtn &sa&% 4 BIR Bhe (H*HE he 1ike;

and each ydrogen, ogen prl ry or secondary | ower
al kyl, ph(fmsgomg,tmidahé kike., Polythrgleas bthar)xpe,r @ areddnohwwchobymerb comprisinger ei n at

| east two ¢ rbon t ons eparate the ogen and oxygen atons, or the like.
It will. ‘HN@@WSﬁBBﬁ“?ﬁ%@ é’ Q" al oal kyl " i ncludes al kyl groups
substituted with one or nore hal ogen atons, including partially and fully
hal ogenat e Ik&g roups. Preferably, each QL is alkyl or phenyl,
especially _4Xal kyl, and each @ is hydrogen or Cl al kyl. Both

honopol yne copol ymer pol y(aryl ene ether) are included. The preferred
honopol ynei's ose contai ning 2, 6-di met hyl phenyl ene ether units.

Sui tabl e o yers include random copol ynmers containing, for exanple,
such units inatigep with 2,3,6-trinmethyl-I,4-phenyl ene ether units

or copol yrrers derived from copolynerization of 2,6-di nmethyl phenol with
2, 3, 6- trlnethylphenol Al so |ncluded aje poly(arylene et her), containing
mDi et i es PYISERR el HAcly rSHPETURY Wiitygach n@ asrendependeply yhalogens piinagy or

pol ystyre | u | ling
agents sugﬁédgggﬁléwwﬁ%?lﬁilt}% % Bv]\ﬁ?g‘ﬁ?g%%%y atrgggcna &eartgm%?f Plhéé@ %Ig] gr ocycl es
and f or nalaminsutleylghydeaabomxy] or Kkatnkydreabenoxy whetetre ah)tehsox\yo grarhqns of
two pol y(aryl ene et her) %halns t @ produce a. hi gher nalecular i.ght
pol ynmer. a§ms separpieo gy halogen and oxygen atoms, or the like; and eac 18
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
“haloalkyl” includes alkyl groups substituted with one or more halogen atoms,

including partial]y and fully halogenated alkyl groups. Preferably, each Q' is alkyl or
phenyl, especially C,_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
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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WO 2005/ 021649 PCT/ US2004/ 027605 Pol y(aryl ene. ether)s furthesr3 '}cﬁ% b de
conbi nati ons conprising at | east one of the above. Preferred®p ; ryl ene
et her)s awe 2008/024&196- di net hyl phenyl ene et her) and PCT/US2004/027605

pol y( 2, 6-di net hyl phenyl ene et her-co-2,3,6-trimnmethyl phenyl ene ether) such as
those described in U S. Patent No. 6,407,200 to Singh et al. and U. S

Pat ent  No.Pdiy(d8Terfd8&he)® fitlicafnckile QJombTrﬁh@ioﬁ@'ckS{ngﬁh’ﬂngneﬁ lehdiemk eeneral ly
has a nunber average nol ecul ar wei ght of about , 000- 40, 000 atom c nass

units (a?ﬁboaend Rye |eéhm<71ﬁ(\?lé)r‘1@!§feeﬁhm)é@m aely@bylimedyiphaidene ebe)mdgo, 000
| ( : . s
other) g RS SiheiEhyREe TRRELED LOURGRHORERIN. ity PO KA 50

deci | i t er sdep@ibedriand.§ dPdtent, N@ %, 405250010 Singh ethdl. omafl0.SIPakent296:.6,4¥7084n t hi s
range an |V of less than or equal to about 0.48 preferred, and | ess than
or equal t'@Bisaketa. 40 nore preferred. Also preferred within this range is
an |V of greater than or equal to about 0.29, with greater than or equal

to about OTﬁ%gp&g(agyI% ﬁ@%ﬁwaﬁyaaﬁgr@&k%oem 0 s Rufar Wkigt| dfi abBu@ hi gh

intrinsic viscosity po ene and a Iow intrinsic” viscosity
pol y(aryl enedte4é®ed) atomicaniksnatiisof@muDend ravimeight aseragx andlequbdri weighthefh t wo

i scosi 1 905 R0 P ER AP Gart st B gEl ST PR S By el
properti esp&]g(?%'lé}feeetﬁﬁ? irrfal@%ave SHijhikR @@oﬁiﬁ}ﬁg})%b@ﬁmm %o bt oKk for

exanpl e, poly(Z2, 6-dinethyl-1, 4-phenyl ene ; o
pol y( 2, 3, 6dectlitere tpiay kramn 4dl{eas/neasayedeinrdiorofoomyat 256C diWithipl this rangepieny | ene)

et her; poly(2:nethyl -6-pr | + 1. 4- phenyl ene her;

pol y(2, 6- d?({)?%ggﬁ ﬁ%n £t 6ﬁgaﬂ3¥ é‘lhglitébﬁ] R efrre%, zmcF fed€Hian or equal to about 0.40 ,
pol y(2- et hiytbreSprefesiiett] -Allsdt pitff@red! witighahib fngeliola (1€, &F dedtahid odedtaptieny! ene)
et her; poly(2,6-diphenyl -1, 4- phenyl ene) ether; (@ol y(2, 6-di net hoxy-1, 4
phenyl ene)abogt AaP; with| Greatesthan or 1fagl-t0, apoph @AY I gehotst preferred. It s also

| v 2- met hoxvr. 6-ethaxy- 1. 4- . pher :
bl >- ot I e ERMRYS ich i IRRY L RERLy Skiamensisyer) spd g oy igpsie

1, 4- phenyl| @seyite pbBIaryleak w(herniat dopbitetiphe rMyéternidinghengdaene)io ewhear two
pol y(2- et hoxy- . 1, 4- phenyl ene). et her; poly(2-chloro-1, 4-phenyl ene). et her;
p0| y( 2, 6- dﬁnHI“ﬁ?’ﬁ)‘-”i?Oﬁ’-neﬁ ﬁgﬁyqeén@f}l gf:}pf‘él ;somewhat on the exact intrinsic viscosities

pol y(3-bro ~ A P 5 ; ‘m —edt NE
f or egoi ng (E?(:)}P?/F g‘P’ ﬁrgﬁ%@ﬁhﬁép )éeédoé}gr}l)‘% g@?%atfg@g{q[a} ﬁogt@%}g% glra?%{ré]gt@ %lgercllél i zed
poly(arylene ether) resins include, for exanple, those prepared via

reacti on whtitabinpelpisrypné ather)adidudsy feméxadpla ool (AStdimethlyi-2 At phenylege
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)
cther;  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) ether; poly(2-ethoxy-
1,4-phenylene) ether; poly(2-chloro-1,4-phenylene) ether; poly(2,6-dibromo-1,4-
phenylene) ether; poly(3-bromo-2,6-dimethyl-1,4-phenylene) ether; or a mixture of
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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23 FEB 2007 WD 2005/021649 PCT/ US2004/ 027605 agent. For exanpl e those
prepared by nelt reaction of poly(arylene ether) with Z 3 FEB 2007

al pha, bet gxoagaéne@t ed car bonyl conpounds, includi ng malpgiteuedadisosie,
mal eic acid, fumaric acid, citraconic anhydride, citraconic acid, itaconic

anhydride, itaconic acid, aconi tic anhydride, aconitic acid, and their

esters and, Al e oBhNE U B0 ER RO SEIROUPGRIASIY! Al iV T

aci ds such elcacid erivativ
5- hydr oxy bdphahaa-hn&nﬁatedmﬁxobpkgdm}muadhynhmﬂmg mmmdﬁ&e maleic acid,

5-acetyl -d rlvatl e derivatiyve, such a phe te
trimelliti qe(ygragpvp %‘gt"i‘?‘i‘: citTageRig dridy itRGanHfen yfifl € dWﬁQ%Flaﬂla phenyl
salicyl ate [ past one
1T et R A5 A

pol y(aryl ecenpiinds )nclnﬁyng)@rbmmmlamdalsudemb sifrichacilcdndi roaleic acidatdernivatives di ¢
groups in

Toral ) at i off SPVHBRRPTIoshe ARy vB P G G S Creb Sri g by

quenching aW-bderC adpRati¢l QuélQsOthe dﬁ&mymst@if il enitey )éhl@ﬂﬁ‘]d@t R8T Jestiers, tol uene
solution with trinellitic anhydri aci d chloride. Typically, less than or

equal to abwsinding tisiejiic apbydrede Fhenybysalicxides cmdl ireastippn peagests @Eh be

used (base thevve ht -0 p ryle er d , Wth
| ess than g?rgﬁaan 8¢ %’?)Su’i‘ @tt\/\%a%%r'eye%gr%gd%% ’@ %n&[é f‘%‘?\i\ﬁa&& 0 about
4 Wt % espesipRlytd. Artafletﬁ\l‘eﬁ?ﬂ pdl(agylencebthedi BN be fuheiopalizddawith ertlieher)
conpri ses a capped poly(aryl ene etheri The capplng may be used to

prevent t hEtenki apdic oBo@ls iieramwitablepabventy léfeawéfss Bh stigle PreRssSRe alngivdsie

et her) cha pi ng .
wth an' | Rl SE RISty bl M TR rPRINBh T BenciBgD D1
The cappi ngrithgearborc lixeade ios d@pmgabf yobiiarytehatetiiee uh tteluene asoleios wihct i ve
pol y(aryl ene t.her) there reduc reventing crossl.inki of the

pol yner ché‘?‘ﬁ%‘ﬁﬁﬁ&n%wé‘ ef%%l?% ?g@ 19)0(5‘?55 @?a&c‘?{ gyaliesatgy Fllﬁg“eﬂﬁ‘kt)cesm ng
at elevate eﬁc@rﬁpﬁﬁtai/tjrﬁﬁeuon%}&étﬁﬁl SocnRBA i A6 NbascinGd Yele wei @t sPx@ep! e,
esters of salicylic acid, anthranilic acid or a substitute derlvatlve _
t her eof , apdly(dmlehe; ktbt;r)@sﬁehe;agﬁmt)sa/lmhdyﬂ8| tharaei Qﬂualamchbespéovta%lpyefemd icylic

bonat | d. As used h th
Corn st apd o R SR v int St @ PRourdBBREORhGS | n Wi ch the carboxy

group, the hydroxy group, or both have been esterifi ed. Suitable

sal i cyl at esn bh€ kBedinfedt, tBX pOBARyledé ¥ther)Stmpeikesad @aprid gidlAaryiRher).

salicylate acetylsallcyllc acid, salicylic carbonate, and

‘The capping may be used to prevent the oxidation of terminal hydroxy groups on the
poly(arylene ether) chain. The terminal 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
salicylic carbonate and linear polysalicylates, are preferred. As used herein, 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 |linear polysalicylates and cyclic conpounds
such as 10 2007 WO 2005/ 021649 PCT/ US2004/ 027605 di sal i cylzide-qamgh

trisal i cywiodeos/hewpr ef erred cappi ng agents are salicyl pcTagedanaises and
the polysalicylates, especially linear polysalicylates. Wen capped, the
poly(arylene ether) may be capped to any desirable extent up to 80

percent, n@sichlied ﬁfd&ﬂhéﬂiczﬁdé OTheahrefetre Capfhe Sstnts AOShliRYRScABs R4S er abl y
up to 100 percent_of the hydroxy groups are capped. Suitable capped

pol y(aryl ethe petyselioylaiesd esneeially pineasancdysabeylates Néhenrdapesd, the palyiandencst at es
Pat. Nos. j t al, 6,306,978 to Braat | i
pgl y(ar §I e%égrzﬁ?ﬁﬁ% %ﬁ?%ﬁoﬁ%y?aef%% g’%}gmi usp t&%sogpe%%ﬁng&ég%f%fg%agﬁuu et%?lﬁgl "

amount  of abaii O prcyht, e edenahed pPefotabBy B &S EOU pdreent BE tHeAMtaxyydremss et her)
chain. The am nqal kyl groups are the result of oxidative cqupl] ncg, _
reacti ons ¥R&EPREAPISYabIRTHWed pply(arnienp ebenwsd theinprepnietion are dgssriediny | ene

ether) . ThenAd) SRk i NG OWRb0, OB AR 1P sl 8LIBkRAY SBAp 97 OUP Of the

pol y(aryl ene et her i's suScepti econpodition a t enper at ur es.
The deconposition is-believed to result in the regeneration of primary or
secondary @appies polsi(arylenqetbet) sithqolshlicylatainase betavhd tereduet the ampunt whi ch

in t ner at 2 6-dial kyl -1 -hyd | end . i f
oy ( ar yi e AEDTRRT (Erafiacted EOuh HssTD Ge RSt SUR) iy T s
bel i eved té?ninb@lll‘?}/ﬁrgﬁp@ freand RQuE 0P RRaliPe E@Lﬁ#l'ﬂntg r‘b&tianscg,fapaqpto@rmiﬂ@é

hydr oxy group of t pol ymer chain and the formation
2- hydr oxy- R, the araepssge predvce the(ppdy (eryengriths). . Thereminoalkplgroupforthedo dld no

group and the. i rovi des a Ly(aryl ene ether).that is re stable
P hon 1 clspBir ARG Biedy of i AulRHE hEPds G Bl echRroplBifals ™ ©
such as gehigh aempératikess PERK decomiositidnPic BeEiswdd® Rkult e tiROtegeairmignes et her) .
Based upon the foregoing, it wll be apparent to those skilled in the art

that the WHRERNDI secendspy apring pnetke eradueyon ofanguiagne MethidseentaBPUBf t hose
pol'y(aryl egeiBtALY I tJrﬁisg'Ie{i'éathae§%DéiLMXFP?]gg%Oﬁ&}é}ge%ﬂ?grg& %%POfc%’@{iﬂg‘Bf ons tn

structural units -or anc ary chemc rticu

i npur i ti espolpgaryiend ethen) ednfaindmy tinengaillyy (gasups emieh blyedlicylaterizdbadicetd/ to af t er
the polyner is preﬁare.d, but before it is isqlated 0{1 (ﬁfhe i mpurities nmay be
renoved poSPIYYFesR AHBh EMPSi Cofstl R, @ eapReAeterBingl hydexy drgum oy 1thhe

ietrg(li; |) t rggp@?mepﬁﬁﬂﬁ”aﬁg thd fHEHOR ofBYh Aok RN RIIESRzE Re REAYR1ia8. of
The removal of the amino group and the capping provides a poly(arylene ether) that is
more stable to high temperatures, thereby resulting in fewer degradative products,

such as gels or black specks, during processing of the poly(arylene ether).

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 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 ethers are typically prepared by the oxidative coupling of
at least 11 2 3 FEB 2007 WO 2005/021649 PCT/ US2004/ 027605; pRE] 2007
nonohydr owpanesx@ié® conpound in the presence of a catal yeirRyeemecopoXygen,
and solvent. There is no particular limtation on the nonohydroxyaromatic
conpounds used in the poly(arylene ether) synthesis.' Suitable

nonohydr o r j i I W ng
formi a (11 epreronyASRRHE R g i e I8 fenPE SERRRRR Rl ekl Ty

hal ogen, pndmaslyetr SEepadar yo | padculad Kishit{tengon thal kholoyaindajaronmgicup to 7
carbon atons), phenyl, haloal kyl, an noal kyl, . _hydrocarbonoxy, or .

hal ohydr oc‘é’l”é’(ﬁ?ﬁg u%ﬂé? g'fenpcgy(a%/yé%{gete%% S%‘ﬁ%‘f:?bsn SH%{ moaghydieXyarqmlicha| ogen
and oxyge i ke 1S ed dently hydrogen,

hal ogen, Bcrofﬂ rydso@aé‘ggg‘r?ggé‘?f‘g%?e@?E‘?@?’“Bﬁ?ﬁg‘ﬁ, EZI oal kyl ,

hydr ocar bonoxy, or hal ohydrocarbonoxy wherein at | east two carbon atons
separ at e t heQhal Q@en and oxygen atons, or the like. Preferably, each QL is
al kyl or phenj especially Cl4 alkyl, and each @ is hydrogen or Cl4

al kyl . PreHe FObhydr oxyphenol s i nclude 2, 6-di net hyl phenol and
2,3,6-trimet hyFghenol . I n one enbodi nent, the nonohydroxyphenol is
2,6-dinethyl Q@ enQI' havi ng a pu(ljj ty of greater than about 99 wei ght
percent, preferably greater than about 99.67 weight percent, and nore
preferably greater than about 99.83 wei ght percent. Additionally, the

2, 6- di met hyherhienesich 1 efseindépiendéndly halogdRHAriomoDr sécohdasy lowemaliplo(ete.102 and

nore preferahly |ess than abo 79, The, oxidative coupling of .th

nonohydr i _cal, en‘iﬂn?%%'gg &R _yéteng Ben aiam“?‘?ér ﬁ?nﬁmﬁﬁeﬁﬁ(yg t%?%ag'ﬂfly oxygen
(02) or aikydrddatBbnoxy IS hakyaeb cRARBHEXY fMerenthtl 18R @we cai®Bh Gtord se?_altase for the
oxi dative coupling include aliphatic al cohols, etones, aliphatic and

aromati ¢ hiidhelogeh oné oxpganostomy.derobarlikensnd easht Qolsyindensadeniyshydeagesr s,
esters, am 1. r-asters, sulfoxides,, an h ik and :
Corti it | ol TGy B AEnaah Cloer W PEhGE el ol BvdrbeifhoncdPlar ¢

provi di ng halohydrocarbonoxy wherein at least two carbon atoms separate the halogen and

oxygen atoms, or the like. Preferably, each Q' is alkyl or phenyl, especially C.
alkyl, and each Q? is hydrogen or C 4 alkyl. Preferred monohydroxyphenols include
2,6-dimethylphenol and 2,3,6-trimethylphenol.

In one embodiment, the monohydroxyphenol is 2,6-dimethylphenol having a purity of
greater than about 99 weight percent, preferably greater than about 99.67 weight
percent, and more preferably greater than about 99.83 weight percent. Additionally,
the 2,6-dimethylpheno! 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 WD 2005/021649 PCT/ U420~4A22 |5 include C6-C18.ar- ic

hydr ocar b@o20ssuc48s benzene, tol uene, and xyl ene; hal wqmég&%ﬁ@;

hydr ocar bons such as di chl oronmet hane, and chl orof orm and. hal ogenated
aromati ¢ hydrocarbons such as chl orobenzene and di chl orobenzene. The

sol vent ManchREPLLRG, drbmafdl jaPSkaliond CRNCAS WHOURL | GIUIHLT BEATBKhe; 8

C3-C8, aliphatic alcoh I's a poor solvent for the poly(aryl ene

et her), sub#logenatetidrydraereops eychrasplidpenoiethane epd shhmaform nand htatngenated
t-butanol, n-pentanol,.and the ljke, and ¢ {hat.ions conprising at | east
one of thearpgggfjﬁ?ﬁ"@c@%%su& iaf)ﬁ]l%ef)fo(r?eﬁzfe%ﬁﬁggghgﬁ%bené%’lemnt may further
conprise, in addition to a C6-Cl18 aromatic hydrocarbon and a C3- C8

al i phatic Fheebeknt My RBAPLisrineiddanl o MUl aesmatke Rirédkbonsal @pQf for

the poly(arylene et her%. The C6-C18 aromatic hydrocarbon, the C3-C8
al i phati c aliphshielalcohghdhathis aroraselvent fast therpnly(aaylense ethenb prdidas, forny

£ . ) t i . St
Bbont 50 wergitte:shpBpdtjsopioBhi pulal shlfindf pifhLanGl TRA LY shs
enbodi ment combiRaties @mpilg stdeaedhs of shelfpeekoiny CpOgaliphdtiatgeshopolyi¢ ar yl ene

ether) of a particular nolecular wejght. The precipjtated _poly(arylene

et her) nays?]H@ﬁ"baé’ é‘Bﬁr_r‘é{r@H?SPf@rﬁdf]H@nr‘%é&W%ﬁ ANty dhprton gt @ Bhs the
catal yst agpd Qiﬁﬁﬁ’é ‘é?&ybﬂ%%&*«ﬁsor CRLAOLY SEhidly SLETE Jnoﬁntﬂ-gﬁv%teﬁ?rtﬁé' on of
the poly(arylene ether) typically contain at |east one heavy netal
co%ound spoly(aiﬁleae (etmp)er’l"heﬂ@@@anmmati«l: hg(hh»ahrbontrj,lotﬂnpc(ﬂgnﬂ? aliplstialalgohply | ud
conbination with various other, materials,. Sui.table catal ysi syste i ncl ude
GUpr oUs. ch s UB Medtap] o GHIRGP] Y B BPBHES B PP TOREAIP e OBl Bt P cupr ous
iodide, CyuRififed Bt 4R sAUERT QUdtpPidt fall&ist SRR 150 Whilgh@b&rcet WA T L@ aam ne
sul fate, cupric tetraam ne sulfate, cuprous acetate, cupric acetate,
cuprous pr epinmiist kydreeasbarc  Ihuener emnbodiment; ithe [uaeiodtiwor caprenissispaediteat e and
cuprous benzoate: and, simlar nganese salts and cobal t.salts. .lnstead of
direct  addPrSciitas & PRIVCBsnS <heth By f Pratglahmolecilar weie  THE predipicalsd ol e
to add a nmpbBAar9lené effRt)@na@Xhéhebebspaiiied ROMAABIr€aclich GolveR Whith @oAaind or an
aqueous solution of such an acid and formthe corresponding netal salt or

hydrate. Thee easalystyad disselvedinnaifical so be conpl exed with a nono- or
di al kyl am ne, aromatic am nes or N, N -dial kyl al kyl enedi am nes.

Non-1imti %tﬁﬁ@ét%s Ghr f f)l%Bln%ti@r{ oFReY poly(arylene ether) typically contain at

least one heavy metal compound such as a copper, manganese or cobalt compound,

usually in combination with various other materials. Suitable catalyst systems include
cuprous chloride, cupric chloride, cuprous bromide, cupric bromide, cuprous iodide,
cupric iodide, 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.

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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secondary or tertiary am nes include nono- and di net hyl am ne, nono- and 13
Z 3 FEB 2007 WD 2005/021649 PCT/ US2004/ 027605 di et hyl am ne, hdaEs 208hd

di propyl awbnees/omoe- and di butyl am ne, nono- and di benpylrarshéero2weno- and
di cycl ohexyl am ne, nono- and di et hanol am ne, nethyl et hyl am ne,

met hyl propyl am ne, net hyl cycl ohexyl am ne, ethylisopropyl am ne,

benzyl net hyjeamianne, 0fionb L Hn@r @ReERNAAINENSnonoBiday dRfven@hine afbme, and
benzyl et hyl am ne, dinethylbutylanmne, N N - dialkylethylenediam nes such
as N, N - di dibegzyldsuing emhm—en@mﬁ affichidohexythoNney -mipno- and  diethanolamine,

i sopropyl e I ifamne, N, NN trialkylethylenedi amnes, N N -.

di al kyl pr o%%%é’%@’ceﬁ%’ﬁ{nﬁ’es and N‘?ﬁfﬁ%ﬁﬂmi’¥1f“ﬁ}ﬂ?y| pr opyl Eﬁ@&?‘aﬁi"rﬁ’s’éﬂa’}i{“t he
conpl et i onetaflidoptopyRacihé,on pr oCemsylntdigylaainéent andbayiciRiédersflamine,
preferably recovered and recycled for further. use. Known processes to

prepar e pomgthyhdsyetbylamitieher ) banpdethylemingse ddisesthilgyiamingyr opdh- pat ent
d t P L 7419/ & . t : t hods:
for bt apar TSk Samis SG/ R AR HindeddyRAdRink; ang)RO0RE. T/ 2008

Pat. Nos. Bog@py2tQlenbdiamihed86; N,NIN';655; tdalR@ethyBaedidmiis, 828; NAN'054, 553;
3,962, 181; 3,838, 102; 3,733,299; 3 661,848, 3 642,6699; 3,639, 656;

3, 365, 422; d‘a&ygﬁ@}g?ﬁﬁdla&%essﬁnﬁg%v%AF“%EQE’E?PM{?BWZ‘ HE-0r egoing, it will be
apparent to those skilled in the art that the contenpl ated poly(aryl ene

ether) may ApkRP&SRSetdh 8f the ERLRAdToREE SBOLON el WD dafal 6 BRCHreNSabDf
variations in processing conditions, reagents, or catalysts. In another

aspect, t heecovered anvhrenyaled foalferthesgse.t o prepare the pol y(aryl ene ether) are
purified prior to the oxidative coupling. Any known nethod for obtaining

clean  StagILg BRLEREEL Tole M35HhofRhg! BREALSEepdd SyfRnaRK QIR o=t ©

conpound ay r crystalﬂ rzed er e ution

i ntroduct i @ordpeiD patedt rdeamherts tEP T1STOYAL; NBRT IA7THESADY efdHP 11674201,
conmpound. An in line filtration si/stemto filter the feed stream of the

nmonohydr ox Y Hrtksrapsthodsoion Breraring pplvéphenylsne ethes agg describesty deienampdy By e

Cank or veleal Pupy PRSI PRY opSOuEE SO B e O IR o, 7 o
renove chaj%QSBp;pp&%E,kmd AfTBB2RY;f Bro6d,8461e3,64R76%0;y S1630aGe 1,hET, €13y
facilitati g,%og,%%;eermd 3,306,874. Based upon the foregoing, it will be apparent to those
skilled in_ the art that the contemplated poly(arylene ether) may prepared by all
methods presently known, irrespective of variations in processing conditions,

reagents, or catalysts.

In another aspect, the starting materials used to prepare the poly(arylene ether) are
purified prior to the oxidative coupling. Any known method for obtaining clean
starting material may be used. For instance, the monohydroxyaromatic compound
may be recrystallized or filtered as a solution prior to introduction 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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cl eanup and renoval of the catalyst fromthe poly(arylene ether). 14 2 3
FFB 2007 WD 2005/021649 PCT/ 1JS2004/ 027605 Furthernore, the IgofFfBeMil] used

in the prwoenssdaer oduce the poly(arylene ether) is prefarsadlapnrfeoee of
organi c and/or inorganic particulate inpurities. The starting materials

used to prepare the catalyst are preferably of high purity. Additionally,
the catalyghrfbhRad HB%oRefCudef ihithe %frﬁ&s@ ) gFO(fuee R#pcﬁ?@?}léx@"etﬁéﬁ%ss-

There is no particular Iimtation on’the apparatus use O carry out the
pol y(aryl epeeferablydreée of oegraicamidon inorpanic partichlate impyrities. carri ed out both in
the batch, sem -batch, or continuous nodes. Programed addition of

portions of,th nohydr.qxy aromati c onpound at vari Qus i.nts i.n the
Fencton miperSi mayeis Yafl Spinpps SROPRRE, Heoh iy s HBLior: ' (e
pol yner i zatidarionallg)| tHeltNglys st nfaysdldo Belitdrad friéaa BleQeactioh \WpodREs. NMOr €
continuous stirred tank reactors in series, a bubble colum reactor, or a
colum reactor. I n one enbodi nent the reaction equi pnent, such as reaction
vessel s  arfdestismegRarigpsimitaion omtheapparaiisaysad ito sarey ovtke pel¥qralepe ene
ether) pro ef : J i : :

preparati o%ﬁ%?’ I%gﬁaﬁtg% yﬁl%%é%{wgﬁﬁw%ggmﬁgéhgp&géﬁ?%a%i ’fg%ll lt|c))"{r%r§1ﬁtorr educes
t he opport gontinuoof nogles.aPrepimmed atiditioa offpeirtydrarof tee enorbhgirdx ywaromatt her .
resins. The reactjon equi pnent may al so. be V\?rz)ged with tra cl ean sol vent

bet ween r e&ETPBHY! £b VARHSVROIPIHHr PE i TECTORM KRS BRPIAYWs erfriops, DRTe of
equi prent . JRErSABA b &led 18 1l fol FhOELEBN ERLIRIRY siHsR DRl tHHieadoaNd

transferring material are preferably 1n a range that would not generate
addi ti onal twgekinrackntspook stirr¢dtaak rescterp limssrigsy  beldde ofluforneacter, or a
poly(aryl ene, ether), a,solvent,.a catalyst, and other,optional reaction
conponent s cglyRip ‘é?g&gr'pﬁb%‘?ee ?’?n%q‘ilé’?lg’?tatbﬁ é%?flb%F%u’Brﬂﬁ?tg%ht repcligp ¥R react or
whil e feed a8 r®aape ®nks, GRACHY eOp¥parafiel of thO PBRNAII1AO GHIRN) Broce@NareSOUr Ce
are fed to the reactor. Wien a targeted nol ecular wei %g; i s achi eved, ‘the

addi ti on ofrrefbbxdagesstesiogrnipment sdlelysedthgrmdenaraionl dppharbgencthedy The added
tothe re i | ut pon t i he_cat al yst.. an Q.al.d in the.recovery
of the cat g‘%s&n d%%&%%%e%qusﬁ*&%gi ?e:agﬁéasl ?h\/\?atogp Oérg%ri}tybé)?iaécf&]éa&n lg%tl(fnhé)l}n{hft ure to

i mprove t heol(xiyl@eastittr) @xthrakdriresingf fTheirentivn GhuiphRnt hrl all@dbe alasedst and
ot her wat er-sol ubl e conponents. The water used _ is preferably deionized or
deni ner al i 288 GaFesledt sQlugnt befwesh reactions to remove impurities that may be present

in the equipment. The shear rate of all process equipment used for mixing and
transferring material are preferably in a range that would not generate additional

gel/black specks.

In an-exemplary process of forming poly(arylene ether), a solvent, a catalyst, and
other optional reaction components such as a phase transfer agent, are charged to a
clean reactor while feed streams of a monohydroxyaromatic compound and an oxygen
source are fed to the reactor. When a targeted molecular weight is achieved, the
addition of the oxygen source is ceased and a chelating agent 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,-C, alkanol. The aqueous phase, containing chelated
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substantially free of mnerals and salts. Optionally, the extraction liquid
may include an aqueous solution of a Cl-C4 al kanol. The aqueotis Fphaae,

cont ai ni ngoebhe@id 15 Z 3 FEB 2007 WD 2005/ 021649 PChEoR80d440980605
catalyst, is separated fromthe organic phase, containing poly(arylene

ether), via a liquid/liquid separation nmeans, such as a liquid/liquid

centrif u9ecatél?stfiisp{e?{iﬁfeﬁeﬁlomet'ﬁ@Qﬂ%ﬂ?gItphas:eagorg?iﬁ%rﬁdj¥@@]&feaétﬁé&nﬁa qther) is

subj ected to a mul stage cl eanu ficCi'ent renoval of catalyst.
Sui t abl e eljqiigirgnid eparatiemonednsofudhhes a loquiidligeitd centrdhgrle Imi x refereed | er s

and extraction,.colugns. Suitabhl hel at i ents. inclyde, fqr ex | e,

Ul fur| o aEPdiiage 1R Preied SHaRIGIA ctas Raunpretja areltedhee Seaii Bohe i ce.
Many di ffefendffical Aiidvadl 30RBabysrR)SuREbleS&hipniist bl renhdvaPlo8ftBE cadlykio enpl oy
those chel ating agents that are disclosed in U S Pat. No. 3,838,102 to
Bennet t et inglude oyxgresetticrradngtaxtrgctiapesslemisicl ude pol yfunctional carboxylic
aci d contai ni ng conpounds, such as, for exanple, polyal kyl enepol yam ne

pol ycar boxy] i | ds. i I i j i > Xyl j ds,

B mopol yo Sas fleling MRS IRINEL T0Kb sl Al oS ROBCLATIPHENTE 52 ang
their al ksdlts, biedléte sadskald the likar Manyeli fidrestrchelatigglagdnisahhy betsdd; Bltkal i ne
earth netal salts. Specific exanples of chelating agents include, for
exanpl e, sBdPEHISEtRsERIRY thase: shelatingnagents| that P’%&c%ﬁ?leseécindu(wt; Neitric

aci d, gl yckRres 163 &R 2Tl "eL&LT GRERLES 1B PS5 PRanctional carboxylic
HE SERT

hydr oxyet hyl enedi ami netriacetic acid, enetrriam nepel ntaacetic acid,
salts of thadf eorgming chepamdsag sgbntas, Bonskaaplepnpolydkplenspolgmate | east

one of .the foregoi ng chel atinl? aEyenr&)s, and the |iKke. Eaﬁgc'.all .preferred
chel ating BYERMEORHHicl €S ni FPHTBORC 8?‘-‘_!’13:‘7 adfs: e AYPUHEIRY ne%lcécfsr aacetic
acid or a Hﬁ%poly@hrbm}gyﬂfc‘ aeiﬁ@%mih@édr@&@ﬁb%&? blychebeaic adlié @hd sg@ar ation

of the organic phase fromthe aqueous phase, the organic phase may
opt i onal | yalkeli waethle dlikatjaé eamth trhetalaor mixet alkali aorial-akdlinei eanthomet@l sats.

al kanol , apot her suifabl | vent that. does pot dissolve.the polvner, or a
condi nat i onoeTe 1Bl gH RECAES et vaRge B ornie, b al

dei oni zed entréteThitgloldcéRd acilh@UBA) etz adl@SElydihy, @RYleAdiRdrhineeaaRctice a
chel ating agent_to renmove remal ning catalyst that nay be present in the

or gani ¢ phagd. (AR Ahehyerprogthvigeediamingtgagstie fasida bliethylsnetaigpinepentagsstiant i al | y
al'l of the,gat ghysk uld RN HelMbGePESBnindibnd Sofilidify GFichdFhe Rt al yst
.the foregoing chelating agents, and the like. Especially preferred chelating agents
include nitrilotriacetic acid, ethylenediaminetetraacetic acid or a mono-, di-, tri- and

tetrasodium salt thereof.

After separation of the organic phase from the aqueous phase, the orgahic phase may
optionally be washed again with water, an aqueous solution of C;-C4 alkanol, another
suitable solvent that does not dissolve the polymer, or a combination of the foregoing
wash solvents. Preferably the water is deionized or demineralized. The aqueous
wash may optionally comprise a chelating agent to remove remaining catalyst 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) 1s later isolated and/or processed.
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residue may contribute to the formation of gels or black specks when the
poly(aryl ene ether) is later isolated and/or processed. 16 23FtBe#I2007
WO 2005/ OR604885/036d4oUS2004/ 027605 | n one enbodi ment, coalpegagnsusmssosised to
hel p renove entrai ned water droplets from the organi c phase. The water
droplets fromthe aqueous phase may contain- salts and other inpurities.

In anot her@%&%bodﬁrﬂ@nt%&%kéf RRARE4 E@Hel?Pérh&%dtﬁéin@ﬁt\{]aitértfé{ﬁé{s §Qnf enove

organi c an Inorgani ¢ particulate Inpurities present erein prior to the
i sol ati on tht orgemic plodsy.( dihg Iveaner deopiets fronAshet dypediorpines mgy conthinahitoand nvol ves
the renoval ,of. particulate inpurities froma solution, the termsolution
filtrati on®BHdI™PEFHES-on filtration system will be used herein to describe
such a process and equi pnent. Suitable solution filtration systens include

filters mapeadoiiagpeétith@bigamt phideha@bstiond A baFiltefe@rto r&BVrBani§ bt er ed
metal, cloth, polyneric fiber, natural fiber, paper, netal nesh, pulp

ceramic, oimorgaStnivarituiate infpurities fpEsanbi igreimt pidraltes thanisolatien | ofcdhe

Parti cul ar | wEilters are. sint metal, fikters exhibitin i gh
or tuos tyPIERER sipbne St Prelofeil BEMoRShPhn trt Eebatfl s
geonetry ofmpuitiel iffon€h sohfidhf ther¥mbeolaane filtedtRat £4d, sohaidd! fltratsdraglstent | at ,

wr aparound, or a conbination of the foregoing, and the |like. The pore size

of the fil 8} beaipeddiesgin 4p\deseribe sugh s pracasrgand pqUPTENtni Shighle splution 100

m cronet er ri MWit.hj I , €.¢S] S or
equal to agg{ﬁa bn %@E ?ﬁhgsr g‘r?e drgrgfe%rgﬁh%deer qe}llr%gfc?yg%’?&gvi (ffhhﬂzdgegl{safst %ﬁ %S:’ h@gualv to
about 20 nexanpietseitered pretdleclothgpolgimdrit éiber, hhiaral dibes pepdr, inetabunesi, pilp,

m croneters nore preferred. ALso_ preferred within this range is a pore
size of gr EHrBIC Pﬁaﬁ%ﬁm@a%# b6 Taskaeipe greferialy, ang the ,-qufaglrye}&?@f t han

or equal t@;aRome dnfr&d %@{aleﬁﬁeﬂé‘)&&i@gﬁéeﬂi@ﬁ%n%@ty, 9h8 ?é hbaggs equal

to about 5 mcroneters especially pre ed.” Suitable solutTon filtration

processes peypaiedblyPdd.lgCaxtoratiohi | t rati on, pressure filtration, vacuum
filtration, batch filtration, continuous filtration, or a conbination of

the f ing filtratj th d the, |jke, f soluti
i trat on e el GEMIBF L Py PaPrric Picpledseomllp s@Un Bl o ®Piitt or "t ne
organi ¢ phasgcorbinhtieH 6f the Féregdih@®ans Nstiam@ My be used or two or nore in

The pore size of the filter may be of any size in the range of 0.01 micrometer to 100
micrometers, or greater. Within this range, a pore size of less than or equal to about
50 micrometers can be employed, with less than or equal to about 20 micrometers
preferred, and less than or equal to about 15 micrometers more preferred. Also
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 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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series or in parallel. In one enbodinent, the filters are reusable after
treatment to 17 2 3 FEB 2007 WO 2005/ 021649 PCT/ US2004/ 0276053 Fedrdiié

col | ect edwbrpesidaidses Within or on the filter material i peghikowoiaéd e
techniques to clean and reuse a filter nmediumare known in the art. Prior
to the filtration, the organic phase of poly(arylene ether) may optionally
be concentgnahedolitd Mifigles R@ﬁaﬁ?&lorﬁmk!fgér iRkl Qe QG tdAnigREUTE Of
organi c phase to. be filtered or to facilitate downstream i sol atii on

pr ocesses. toxlsantand erisqadilter medppaamtkmewnon deractent rat e t he or gani ¢ phase may
be used. Exenpl ary apparatuses include flash vessels, distillation

, apd the.like. .Th | vent b ted ferably at
ol ovat od + EipelSis Wic *wE Rrsiit oliRe. o pofERRRS en BhY opbr Boour
300C, nor ecgcehtedtédbdioya highéhReréeah gslids fevah @ fedd@&ht QoRBRUSS 028iie phas@l ey Or

el evated pressure, for exanple in the range from about 2 to about 75 bar,
more pref be ABfejed o1 ttee faciligle dewagitsam HolasionhpeEesSE. hahny REdMiqUehPy t he

sol vent nma ] h r f OCto
Sbout 150cpafpty RBEERNN A AU h3 Nl te SRS A a0 0
si ngl e pasincfudashiastmyedselsysiedillation asystemis) abd ahé rgke! | dRfe sélaem hdiypbef er abl y

taken to prevent over-h g{i ng that ma result in polyner deconpagsition.
Fol | owi ng SWPataiEh Prefetapht pbAn sievateds femperiyrenioprexampleopg fiei BOgHhADE! t he
poly(aryle i Q. , by
precipitat ?%Or? t gggq%ﬁﬂ%@?ﬁ n§(§lr3 %teﬁgrra el%gg%{ © %F E%) ﬁ%a@gf \Y/\%ynfb abﬁﬁpg%(gé’

enbodi nment and/breel e@itadepressorey fdreexamipte/iddhe taage ol @ode¥ @ sduk 73 dhd, @brr ocess,
flash evapor%ti on usjng flash vessels, use of a distil]ation system

cont i nuous PR GEOWY iR Hhe Enesyeidbprhg to gpow Ybhs nBiefesshlyftbe Flventgheybe ng.

| sol ation FRYGRAGHS a VACARS Rt Q%mgé}at%@é (gug[ﬂ%{ 588C 36 @BGut [Pl it ance,
prior to isolation, the organic phase may be concentrated to a higher

per cent soladsm éfeabelit 108 tai DOimillimeterssdlnadrewn. Pr ingls passAlmh maydreyusedchni que

or apparatus to .concentraje _the organjc ase may be used,. such as flash
vessel s, dPéﬁirF?léfw?%wgs@?éflerﬁéfe S arrabl; Rk O pever rPé/CBﬁEf‘éWigc‘g?}h’a% i s
pr e- concentdsaf &flpollher dQORPO&LBAE and processing conditions are preferably

controlled to mnimze the formati on of gels and/or black specks. Wen

concentrated, the ampunt of poly(arylene ether) present in the concentrated
Following solution filtration or no filtration of the organic phase, the poly(arylene

ether) may be isolated in any number of ways, such as by precipitation and collection
or by removal of the solvent. In one embodiment, the solvent may be removed
through a devolatilization process, flash evaporation using flash vessels, use of a
distillation system, continuous wipe film, spray drying, or a combination of the
foregoing. lsolation may occur in one step or in any number of steps. For instance,
prior to isolation, the organic phase may be concentrated to a higher percent solids
level to aid in the isolation process. Again, any technique or apparatus to concentrate
the organic phase may be used, such 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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organi ¢ phase (prefiltered or filtrate) may be about 10 to about 99 per cent
by wei ght based on the total weight of the polynmer and organic sdbvehfll]
Wt hin t hwe 2oesigeaesot he 18 2 3 FEB 2007 WO 2005/ 021649 peGif26in@a70927605
anount of poly(arylene ether) present in the concentrated organi c phase may
be greater than or equal to about 20 wei ght percent, with greater than or

equal to aghasint FOpdSiagiibnd eimeSNpreBin®lifr the honddntradt eth@iic tihase @layesial to
about 40 wei ght percent” based on the total of polymer and organic sol vent

more pref egtealsr thangs egnalip mbowti 20 weightpercend, with @ratesftharoonygqueal toesheutet her )
et o R A Ry TR L

about 70, wt or equ 0 ab €sS than or

equal to abaued ohGhyveitghéf gdyaenindorgeniprsefvehf gdre PrefedfedC oNlice Mithat i, the
concentrat ed organi c phase nay be filtered and optionally concentrated
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are commercially available from, for example, Wilhelm Siefer GmbH & Co., Velbert,
Germany. The shear rates during precipitation in the stirred tank and in the high shear

homogenizer may be about 500 sec” to 50,000 sec™.

In one embodiment, the polymer solution may be injected'into an anti-solvent or poor
solvent using an atomization nozzle. The poor solvent is preferably heated and
contained in a highly agitated vessel or chamber where solvent can be flashed off,

leaving the poly(arylene ether) in the form of a crumb slurried in the anti-solvent.

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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vacuum filters, continuous noving bed filters, batch filters, and the |iKke.
Suitable solid/liquid separation apparatuses include continuous;3 FEB 2007
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The precipitate may be dried at an el evated tenperature and/or at reduced
pressures Continuges $tirfeghtanks dplawrd b asdiddiquithseraigion-enper at ure of the drying
may be carefully controlled to prevent deconposition of the poly(arylene

ether). Te 8rc@flé&&ﬁy%ﬁ@gl@ﬁﬁ%%tﬁ&%?ﬁ%@faﬁgﬁktb%tcﬁie v Rkhoddfm fe about

400 C. The dryer equ to prevent localized anmounts of
pol y(aryl eng et ther poliymem petder.ngStitahjzpeing mppdratusksyr dgp fer ateawpitrigdul t i ng

Do 2L QBRSO SUch mmd ) 2t 005 LAk Ul SHGLSES ol oM 70
quiescent bed dryers, and the like. The drying may be operated batch-wise or
continuous. In a preferred embodiment, the drying is performed under an inert
atmosphere, such as nitrogen, to minimize the oxidation of the poly(arylene ether).
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 of the poly(arylene ether). 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. 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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performed under an inert atnosphere and preferably operated under negative
pressure. The dryers are preferably cleaned prior to use to rehbVed dy
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t he pol y( | ene, et her owder is _preferably clean and substantially free
of parti cﬁf’é{eé i t')iogg‘. raf‘ﬁgaﬁfd]iotor@ﬁ, 15;%@“%@%_{%? efnapieie P4 r8trrpri ses
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poly(arylene ether) is isolated by precipitation, dried, and/or stored may be enclosed.
in a positive pressure system wherein the system’s air is continuously filtered to

remove airborne particulates.

Any container used to store and/or transport the poly(arylene ether) powder is
preferably clean and substantially free of particulate impurities. In addition, the
container preferably comprises a sealing means to prevent the introduction of
impurities from the surroundings (e.g. through the use of seals, closing mechanisms,
lids, screw tops, 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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bul k tanker or trailer, bulk sack containers such as a Super Sack(r),

seal abl e plastic bags, sealable jars, and the like. In one enppdi [m t he
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pol yneri zation process is isolated using a devolatilization process.
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downst r eampanpk ich @8dgear pumps may be used to transfer the polymer-solvent mixture

through one or more heat exchangers.

The feed inlet through which the polymer-solvent mixture is fed to the feed zone of
the extruder may be in close proximity to a nearby vent. The extruder vent upstream
of the feed inlet, which is used to effect the bulk of the solvent removal, is herein
described as an upstream vent. The upstream vent may be operated at atmospheric or
subatmospheric pressure. The extruder, the feed inlet, and the upstream vent 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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preferably at subatnospheric pressure and is described herein asrgg 97

downst r eagpveiRleaichh® extruder may further conprise a sigeriRefgb27eeu! bped
with a sia‘gle) @g;eéer vent which provides for added vol une and serves to trap

and return polyner particles 22 U3 FrB 2007 WD 2005/021649

PCT/ USZOO%nQ:%%:gQ ?gggil %sﬁ%ﬂé?@gcﬁﬁerﬁ?ﬁg&@c L DSR2k eRt ?e\éﬁt&;ﬁmg feeld MRt r€am

vent nearby t Si de eder ven e operated at
at nospher i the eide $eddat vens piugrbecoperaabatratmospheric dosubatnaspherveptessoenplhet es t he
sol vent renoval process t? provi de a pol yr{er product  substantially free of

sol vent . AHRHEEAT VER ORPIERLBEsPRART remAaRal PEGEsR0-RERYIdR A POIME BIOGUFts £ r st
heat ed undgf,.MBSSHSrkqivRsoduce a superheated pol ymer-sol vent m xture,
wherein the tenperature of the superheated m xture is greater than the
boiling point of the solvent at atnospheric pressure. Typically, the

t enper at ur 8c@idinfdo sigseerhbedimdnt chy ipetynsasisolyant miktuteuisefivst heate vaderut 2C to.

about 200C_hi gher than the bagili oint of the saolvent. at atm eric

o easur 0. WPTHEPake dngwereated hoBPhetse B eat Miud® VRZn BeaBBRAEE" abou
150C can bgr efepkepesttbated hlixtufiS Ss Idid@dterOthaiGhe! bditn@ it 30Uke RoRERr bed. Al so
preferred within this range is a tenperature of greater than or equal to

about 10C, atmgiphierigpeessene. thyairally, b temparguegithe Sacrinsted nolwrarsebEnt | n
| nstances m@x%r% vﬁiggt{egaé)%\{}f %°Cn?’<])| atb'om ?O(fglh\@{& ?l'lé:l'ial;tﬁé gﬁitgng#)gﬁﬁ g? ltﬁérg%f\?eﬁp I vent

. . .1
m xture i s Super i respec sol vent

conponent sat M¥MesshelberehnereWithin Vies rangex b UerRpaamtad ess Shagnof eqahto anbunt s
of both high and |ow hoiling solvents, it is sonetines advantagequs to
super heat gt h¥°Graan besmpdoedpivith dess thinas egual e aboyt d 0QT¢ predgriedn NSO present |

(i.e., abo WI ' p%ag rJ r i gpest
boi l'i ng. é’%f‘{‘/’teéﬁt ! ‘gdg‘grrﬁ‘g%eﬁsn%{egﬁ’te the Bﬁéﬁ%‘?@%ﬁ%%?ﬁ%é? E(rnhe} may’ be
achi eved bwitheadaterghart dreequiixtbabeuttflErmpegsafemred. Bupstaineatwhes therg doe
descri bed as_the (tég‘gﬁerature'a C ndenst’;\bl e gas i.s abagve its.

boilin oi nt
at its cur PSHPIHS § Breseftothg dohmerspIVeRaPWg S sypstheatsd)with BeSB‘FFéf‘gclto erize

super heat | BYjeadiB¥e BE tHEOIRRH cafipdrtitsdi WhEk SRE ol DR8I Vert HEix QA Eodtllng UM
pressure o the solvent in the vapor phase (P,") and the total pressure in

t he space significantertmounter of wgh ehigheanteowaboilingaséluentpr dic és somgkass pl ace

(Pt) as a ggvsaingaigg(?usvt%l sl{]%érhlegt %Qol)to?}?nr)er-solvent mixture with respect to all solvents
present (i.e., above the boiling point at atmospheric pressure of the highest boiling.
solvent). Superheating of the polymer-solvent mixture may be achieved by heating

the mixture under pressure.

Superheating may be described as the temperature a condensable gas is above its
boiling point at its current pressure. The degree of superheat, (P;"-Py), to characterize
superheating, may be defined as the difference between the equilibrium pressure of
the solvent in the vapor phase (P,") and the total pressure in the space of the extruder
where the devolatilization process 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
23
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of the valve when fully opened. The pressure control valve prevents evaporation of

the solvent as it is heated above its boiling point. Typically, the pressure control
valve is attached (plumbed) directly to an extruder and serves as the feed inlet of the
extruder. A suitable pressure control valve includes a RESEARCH® Control Valve,

manufactured by BadgerMeter, Inc.

As mentioned previously, the devolatilization extruder may comprise a side feeder
comprising a vent to aid in the removal of solvent from the polymer-solvent mixture.
The extruder in combination with the side feeder is equipped with one or more 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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conprising a vent to aid in the renoval of solvent fromthe polyner-sol vent
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t hroughput of the sol vent- polyrrer m xture. The side feeder may be of the
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the side feetypically netjhégdpbandunblicus th pasidoadsditienl cioss secidnalasga witkinend of
the side the feed zone of the extruder thereby allowing higher throughput of the solvent-
polymer mixture. The side feeder may be of the single-screw or the twin-screw type.
Typically, the twin-screw type side feeder is preferred. The screw elements of the
side feeder are configured to convey polymer (which is deposited in the side feeder as
the solvent rapidly evaporates) back to the main channel of the extruder. Typically,
the side feeder is equipped with at least one vent located near the end of the side
feeder most distant from the point of attachment of the side feeder to the extruder. In
instances in which a pressure control valve is attached to the side feeder it is
 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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si ngl e-screw extruder, or_a single-screw, reciprocating extruder.
preferred ERANIES Sofent. heEé‘HI‘Plé’fyatei"H@deri‘ rif‘%‘f‘l%samt‘ﬁﬂj‘ e, C%leter-rotmlrtﬂ ng)
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barrel tenperatire greater than 90C, pre 'y greatér t or equal to
about 200Crecipmc1aneg extioabr. nAnprefdned exxnhderde thecwrmptatingsinkemesdng Greeself | n one
enbodi nment, Ei heat ed zon of the extruder are operated at one or nore

t enper at ur ¥ "Eﬁ WehEerey eé%‘fﬁ" 400C. The expression wherein the extruder is
operated at a tenperature of 190C to about 400C refers to the heated zones

of the extijges embédnlaemngqe%aéxt petbritifthad B Geteairel fipefitire 2@ thae bot h
heat ed and unheat ed zones. thin this enmbodi nent, the tenperature
190°C, preferably greater than or equal to about 200°C. In one embodiment the
extruder comprises heated zones. In one embodiment, the heated zones of the
extruder are operated at one or more temperatures of 190°C to about 400°C. The
expression wherein the extruder is operated at a temperature of 190°C to about 400°C
refers to the heated zones of the extruder, it being understood that the extruder may
comprise both heated and unheated zones. Within this embodiment, the temperature
of the heated zones may be greater than or equal to about 200°C, preferably greater
than or equal to about 250°C, and even more preferably greater than or equal to about

300°C.

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.
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devol atilization system , Qptionally conprise a condensing systemto
col | ect tﬁ@n%g?v@%@ al?oéﬁ‘rgg’é&ngﬁg?%&#pst ream vent, downstream vent, and/or
side feeder vent. The vents may be connected to a solvent renpoval and
recovery nmppd G&datfRaR6 SYstteh ma9! ¥SidnadRREM A& ¥ dchdife Systén $0B6leREEr and
a liquid solvent receiving vessel. Any ~sol vent col | ect] on system known in
the art mathelelvgsegnmoyedby dhg upstreamolene downsiceaveyant, apdéprisite fpeder yent.

The vents may be connected to a solvent removal and recovery manifold comprising

solvent vapor removal lines, a condenser and a liquid solvent receiving vessel. Any

solvent collection system known in the art may be used to effect the solvent recovery

via the vents.

In one embodiment the superheated polymer-solvent mixture passes through the
pressure control valve into the feed zone of the extruder, which due to the presence of
the aforementioned vents (upstream extruder vent and/or side feeder vent) may be at
atmospheric pressure. The solvent present in the superheated polymer-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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750 mMm Hg as neasured by a vacyum.gauge. Wthin this range, .the vent may
be oper at eﬂ‘eé%urijﬁé\é? SRCULITHh 8P LS L{’g’(ﬁ]ﬂ}glth‘g Gangsolhe vepomayPe BP%P@Q abEyalgt eat er
than or equah of Q%L%il??n(;r‘nébozcéqomrﬁ{)ﬂefeﬁa‘bﬁngﬂ&?{eﬁt}%x%fr B @ kY a8 256 nk BAD OF

equal to about 3 of nercury of vactum so Wthin this range the
vents nmay benaperegirefitrably eester thaanromuelgoabotio Howm obf@rcunyrpf pacsfier abl y

| t han | b 500 d ferably | t.h |
to about 40brHEn e ane M episaibe CREGIE Biboarr < EhE TR am vent
and si de f gpeefreféaBly %&;‘i {HaH B leféhl k' 8bd R S0 intth S4nd Iﬂf)retﬂ}@feﬂ?bwe Lgemanwy be

operated at subat nospheric pressure. In this enbodinent, th
equal to about 400 mm of mercury of vacuum. _

In one embodiment, the upstream vent and side feeder vent surrounding the feed inlet-
of the extruder may be operated at subatmospheric pressure. In this embodiment, the
pressure at the upstream vent and side feeder vent are selected and monitored during

processing to prevent excessive foaming of the mixture that may result in clogging of

the vents, side feeder and/or the condensing system downstream of the extruder.

In one embodiment, anti-solvent is added to the organic phase containing the
| 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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greater than or equal to about 20 preferred, and greater than or equal to about 40

weight percent based on the total of polymer and solvent more preferred.

Polymer-solvent mixtures comprising less than about 30 percent by weight solvent are
at times too viscous to be pumped through a heat exchanger, one of the preferred
methods for superheating the polymer-solvent mixtures. In such instances it is
possible to superheat the polymer-solvent mixture by other means, for example,
heating the polymer-solvent mixture in a extruder, or a helicone mixer, or the like.
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 devolatiliziﬁg 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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reciprocating extruder. The term vented extruder means an extruder possessing at
least one vent, the vent being operated at atmospheric pressure or subatmospheric
pressure. Where the extruder comprises a plurality of vents, some vents may be
operated at atmospheric pressure while others are operated at subatmospheric

pressure.

In another embodiment, isolation of the poly(arylene ether) from the organic phase of
the reaction mixture 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
30



extruder such as a vented tw n-screw counter-rotating extruder, a vented
twin-screw co-rotating extruder, a vented single-screw extruder,] /8 2807
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facilitate the isolation devolatilization gg)r ocess. Heating may be
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exchanger st?e?lgeatéaea?@iegﬁibemﬁg%et he organi c phase is concentrated to contain

greater thamnm about percen y wei ght solids based on the weight of the
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devolatilization extruder. Preferably the filtration system is in-line connecting a feed
stream of the organic phase containing poly(arylene ether) from a reaction vessel to a
devolatilization extruder. The feed stream may optionally be concentrated by a.
concentration means to increase the percent solids level of the poly(arylene ether) in
the organic phase. If the polymer-solvent mixture is superheated prior to its
introduction to the devolatilization extruder, the filtration may occur prior to or after

the superheating step.

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 contemnplated.
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I n anot her enbodi nent, the organic phase conprising poly(arylene ether)
obtained fromthe polynerization process is filtered prior to.i
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100 micrometers can be employed, with less than or equal to about 50 micrometers

preferred, and less than or equal to about 20 micrometers more preferred. Also within

this range a pore size of greater than or equal td about 1 micrometer may be used,

with greater than or equal to about 7 micrometers preferred, and greater than or equal

to about 15 micrometers more preferred.

Upon extrusion from the devolatilization extruder, the poly(arylene ether) may be
collected in the form of pellets. The polymeric material may be pelletized by any
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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hol es per 3%)(2&#&5;?%2#8@5 , bu? h%df %egg?tggggﬁt&fghgégg%gﬂmb I @éram per
hour per preferred. Also within this range, a number of less than or equal to about 60

kg/hr/hole may be used, with less than or equal to about 45 kg/hr/hole preferred. The

shape of the hole may be of any shape, such as round, oval, square, rectangular,

triangular, pentagonal, hexagonal, and the like, but a round shape is preferred.

In one embodiment, any or all of the water used in the pelleting processing, such as
for the cooling baths for the pelletizing or optional washing spray, is purified prior to
use to remove impurities and contaminants. 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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In one embodiment, additional precautions may be taken.to exclude oxygen from the
devolatilization extruder and from contact with the hot polymeric material as it
emerges from the extruder dieface. Such precautions may assist in preventing
discoloration or the formation of black specks, especia]l)" for the poly(arylene ether)
which is known to darken or otherwise degrade at high temperature in the presence of
oxygen. Steps which may be taken in order to preclude the entry of oxygen into the
extruder, or to preclude the exposure of the hot polymer melt emerging from the
extruder dieface to oxygen include; wrapping external parts of the extruder with
cladding and supplying the cladding with a positive pressure 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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Al so cont era)halteﬂ]tﬂaﬁbﬁlsystaﬂe In another embodiment, the poly(arylene ether) may be
dissolved in an appropriate solvent to form a solution, filtered, and isolated from the
solution by methods similar to those described previously for the isolation of

poly(arylene ether) from the organic phase of the reaction process.

Figure 2 provides an exemplary process of forming  poly(arylene ether) (as a
poly(phenylene ether), PPE (180)). A solvent (110) and a catalyst (112) are charged to
a clean reactor while feed streams of a monohydroxyaromatic compound (111) and an
oxygen source (113) are fed to the reactor (100). When a targeted molecular weight is
achieved, the addition of the oxygen source is ceased and a chelating agent is added to
the reaction solution to poison 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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met hods of renoving particulate inpurities from poly(arylene ether) that
has been pre-isolated. Suitable nmethods include nelt filtering therp 2007
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t he pol y(ar@l eheCHet her) and pol y(al kenyl aromatic), may be purified prior

to the formati of the mxture of the two conponents. The term
pol y(al kenyl Zi)g) resin as used herein includes polyners prepared by
met hods known the art including bul k, suspension, and enul sion
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and p is 0 to 5. Preferred alkenyl aromatic monomers include styrene, chlorostyrene,
and vinyltoluene. The poly(alkenyl aromatic) resins include homopolymers of an
alkenyl aromatic monomer; random copolymers of an alkenyl aromatic monomer,
suéh as styrene, with one or more different monomers such as acrylonitrile, butadiene,
alpha-methylstyrene, ethylvinylbenzene, divinylbenzene and maleic anhydride; and
rubber-modified poly(alkenyl aromatic) resins comprising blends and/or grafts of a
rubber modifier and a homopolymer of an alkenyl aromatic monomer (as described
above), wherein the rubber modifier may be a polymerization product of at least one
- C4-Cyp 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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wei ght percent of the honopol yner of an_ al kenyl aromatic nononer and about .
2 to about C%memlahevqa@b’@eﬁpmoﬁuoznhéommr aghdeiindeas upddr Beadgmabout 88

to about 9ﬁmﬁbgﬁkap%&gcgﬁew&fl 559\2?51@?193?&”&%&%?%&“? Ylad@h QB C

nononer and about 6 to out ght  percent e rubber nodifier.
These rubbBESHESl fi ed pol ystyrenes include high inpact polystyrene
(commonly referred to as HHPS). 36 2 3 FEB 2007 WD 2005/ 021649

PCT/ US2004/ 0276 The .pol y(al.kenyl aronmati.c esins al sp inclpde
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nul ti bl ockp@l@@ﬁhwmétﬁylofmétwé@m&,a@@be@ian?I ?elﬁétmne-bl\i%utﬁii@&tmﬂ%ﬂfyp bl ock
copol ymer conpositions of styrene and butadi ene” can al'so be wused that have

| i near bl odkethacadiatal(SBMicivadable {pran ddofinop edmprsing Phasks af phlyserangr &4-

wherein th i ene co nent. i S.pr n t b i cent.
They are 81%@?%‘3%4 %}l%asyé?fog%ﬁglg Rorl wgﬁc%e@§%2%$e§§% %i?éé\(?foﬁ)giyélg&% nder
t he trademavilabkl iNAGLAARna Mt udehEF 23 PAFLX 3335 ABhEOI Z,oA F-XBARAAF-X00er - t he
trademark K- RESINS. The poly(al kenyl aromatic) resins may al so include

bl ock copoP¥BFsXBH0-st yrene- pol yol ef i n-met hyl nethacryl ate, especial ly
pol y(styrene-b-1, 4but adi ene-b-net hyl nethacrylate (SBM avail able from

Atofina conpriskn HoPrkkel RRMARLY i€NE homofolymer of the alkenyl aromatic
monomer (III) wherein R' is hydrogen, lower alkyl or halogen; Z' is vinyl, halogen
or lower alkyl; and p is from O to 5. A particularly preferred homopolymer of an
alkenyl aromatic monomer is the homopolymer derived from styrene (i.e.,
homopo]ystyreﬁe). The homopolystyrene preferably comprises at least 99% of its
weight, more preferably 100% of its weight, from styrene.

The stereoregularity of the poly(alkenyl aromatic) resin may be atactic or
syndiotactic. Highly preferred poly(alkenyl aromatic) 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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pol ybut adi ene, and syndi otactic pol ynet hyl nethacrylate. SBM bl ock
copolyners available from Atofina include AF-X223, AF-X333, AF-?;’);;’L@ 2007

AF- X342, - and AF- X250. A preferred pol y(al keny | s a
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ether) may be isolated directly or the solution of the filtered

pol y(al kengomatiorati c) may be combined with poly(aryl ene ether) and a
m xture of the two polyners may be isolated. In a preferred enbodi nent,

I all ' I I | ' '
oy (ar i efts T opRY bRk B Kaas BERE) Cnd BoE8finls P ELE up the
purificati pslyeiylehe efiekyfaltatienll assmati) i plymddc mendriadnady freevombisnkd in

regards to Figure 1, the conponents that ke up.the poly(aryl epe
et her) - pol {RESINREHY ANYaPORBEN ©) VRSt yReluiensel ey y@yissycthe) ééér@PI/véﬁI?enyl

aromatic) may be combined and the polymeric material isolated from the solution
mixture. Alternatively, solid poly(arylene ether) or poly(alkenyl aromatic) may be
combined with a solution of the other coinponent. The solutions comprising an
independent component may have been prepared from isolated material or are feed
\streams from a reactor or reaction solution. In another embodiment, solid
poly(arylene ether) and poly(alkenyl aromatic) are compounded and melt blended to
form a melt mixture. As described above, the starting components may have been
purified prior to combining the two components. A solution containing the combined
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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together in any nunmber of ways. Solutions of poly(arylene ether) and

pol y(al kenyl aromatic) may be conbined and the polyneric materi ap FESgfgat ed
from t he wol2005/@ne49m xture. Alternatively, solid poly(amrgrasgeniobmsoy or

pol y(al kenyl aromatic) may be conbined with a solution of the other
conponent. The sol utions conprising an independent conponent may have been
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from a st oreddhs dikse| Suitshle fronrhsdpasniated i asematicy spluerts | inelndel foatexamals once

prior to igQlatio t yneric, material co sit.e. Suitable solvents
Por “lise "t oSSR RS IRy BFS0G: siighuche GPTORS MR pomils by ™ °
aromatic) ihalogereedaalipblatigedbiicad inclaa@tfor es@hpenithylsadeate)geashetndl thehat i ¢
sol vent, a__non- hal ogenated aromatic solvent, a non-hal ogenated aliphatic

sol vent, ofikg Histalyen! mayheribpramatiype apihe pRbmsgizatere! ﬁ@?]%e%mtggnt <
and the || ocEEATRERclE RO BICERTEne pRkn ML L RAVERNGY fiamaggy onene

exanpl e, chloroform nethylene chloride, 1,2-dichloroethane, and the I|ike.
Sui t abl e ndhe salut ge petpertdanayrhe b€ amopareet sveight llexdd of boly(aylanpkther) abénzene,

e T B AN ERE BRSSO Ao e B AR o e
and the filtration of the solution based on the particular filtration system to be used. Suitable

solutions may have a percent weight of about 1 to about 99 weight percent solids

based on the total of the polymeric material and solvent. Within this range a weight

percent of less than or equal to about 90 may be employed, with less than or equal to

about 80 weight percent preferred, and less than or equal to about 70 weight percent

more preferred. Also within this range a weight percent of greater than or equal to

about 30 may be used, with greater than or equal to about 40 weight percent preferred,

and greater than or equal to about 50 weight 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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| i ke. The solvent may be the sane type as the polynerization sol vent
enpl oyed in the process of producing the poly(arylene ether) resin and/or

t he pol y( ékztoe&wz omatic). The solution prepared may 9 Tmszﬁ?ﬁ%ﬁﬁ{wﬁnt
C

wei ght y(aryl ene ether) and poly(al kenyl matl 0 sol vent,
but it may also be tallored to allow for efficient f||trat|on of the
sol ution base articular filtration
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particul ar SO use 1S ran ure of Tess than or
equal to aleuil taaﬁﬁxtﬂmﬁ"@@rdﬂ’ﬁédoyﬂﬁ]eswﬁah ok equal tdﬁﬂd@uol50°@qnaﬂe prefeabd)ut 180C
preferred, and l.ess _than or equal to@§bout 30C rmre preferr

Al
wi thin t hi Slsamgin Q‘l%’@ﬂﬁ‘e@a‘mp@a&\fe greater than oy egpa éaa%quttlé?ga%aw @gc may
be 39 00 8%% lgf%%eP@Eﬁ 3:9% R24R9P 18691 %ed‘é?ﬁd‘g@ﬁﬁ@ﬁ?a’h ghan or

equal to abo t erre greater than o equ bout 110C nore
preferred. e@palltorahbxhtyl,?:Of(hmoﬁ“cpnefmeldon systemitself may al so be heated.
Sui tabl e tenperatures of the solutions prior to and/or duri ng t he

filtration ma t 1 t 0,about 17 C for as en

or t ho- di ch|‘§£“&fp@ﬁféh‘2‘°§oqf\%’ﬁ¥ a ene gg%cp a&ﬂd’(’?}ﬁ &E(?TB?,PG& 45 EIE rﬁ%

at mospher i GyddyBesd ifiterMl il Mbet iBblatel ANty Mimbee 619%9& Urme is! Spartifiilar or
equal to about 170C may be enployed, with |ess than or equal to about 160C

preferred, limiatiansen theanetbed bwduch theapdymen s ptenst maphsrigolpied fromthey
wi thin this ’Iu%%e r Rk RS kfé S0 Odssdr %Rﬁr @%ﬁ?qéé%% %&v@ﬁ’zgﬁ&mjaooc may

be enpl oye&’ greater i 8F equ erre and

greater t hafesmr ma@clbéﬂ erhslogddiout Sﬂ@ﬂ@ré@&@s pfnefuaé,r k. example precipitation,
distillation, spray drying, devolatilization, evaporation through the use of flash
vessels, a combination of the foregoing, and the like. The polymeric material may be

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

In one embodiment, the polymeric material may be isolated from the solution by
precipitation of the polymeric material or removal of the solvent to result in the
isolated polymeric material. General methods and equipment described above for the
precipitation of poly(arylene ether)s from solution may be applied here to the

. polymeric material in solution.

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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After the solution of poly(arylene ether) and pol y(al kenyl aromatic) is
filtered, the polyneric material may be isolated in any nunber p ?/@7

There is lar limtation on the method by whi gl
mat eri al ‘%@yﬁgsr/&zlh%gl ated fromthe solution or filtrate. ’st?u ta@@e processes

known in the art to renove a solvent froma. resin may be enployed. Such
processes include, f.or preC| |tat|on distillatio ray dryi ng,
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concentra ition of an anti -so ecipitated
pol yner i cwewtler fraﬂn thayco]h)@nond‘ilﬂeeot saliddsquid) sepayatoorappattus ivdth adnlhtic&ml i on

filtration technique or solid/liquid 40 EEB 2007. WD 2005/.021649
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appar at US@&%@B& Hﬂﬁe{}{ﬂt dsg t{Nblsttﬁesresluﬁ‘}nEﬁd‘%Qﬁé/llﬁﬁ’iﬁ%e%bax\éﬁ@ﬂg%éésﬁ ters,

conti nuou Vi ng ters, batch filters, and I ke tabl e
sol i d/ | i gsihémsepatlas embodipmat, ahmwi;cakcncﬁoum&ecmﬂepmﬁﬁexsmlaydbﬁlwqbﬁdi

centrifug so) at i Y ci pi;tati.on nal furthe

conpri se Wﬁ‘gﬁpﬁéo nJt‘l‘?eas g%’ﬁ‘e@“ I?WS‘P%B”E%@%@‘?' @&F‘glmlxbﬁ%hl ng may
be perfor g thExQ'beeé%%ﬁﬁk&L iVt dlidARdid b@;ﬁaiuoa@tcbmﬁﬂigeem ther psliingrion t he
collection filter or by mxing the powder wetcake fromthe collection

filter ormatsriabiveicake fomehepentiifige awéxeam@d wise¢ond diang Wish anti-selMent i ol vent
:Ogl f,‘n;ﬁ: gaeﬁgp ‘?“%QF stmgg‘%fxﬁ{ rfeﬁ' I&f bod & o%&ﬂlcﬂ%ﬁ@%e}%ﬁ%oﬂtﬁ% sddoh er ed
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pr OCgSS selehiduid kenttiRigs. el’d)ﬂnélpiraﬁbus érhisodiemake sbtlanfthideceﬁﬁiﬂl@:mapn filter
may be washed
Y be replaced by any other solid/liquid separation apparatus or a collection filtration

apparatus may be used.

The isolated ;Solymeric material precipitate comprising poly(arylene ether) and
poly(alkenyl aromatic) may be dried using the drying apparatuses discussed
previously. Suitable drying apparatuses to dry the preéipitated poly(arylene ether)
include rotary paddle dryers, conveyer dryers, fluid-bed dryers, quiescent bed, and the
like. The drying may be operated batch-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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with anti-solvent in a stirred tank; the polyneric
mat eri al / sol vent/anti-sol vent m xture nay then be separated i'NEFEB 2&07
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prevent fikmenpomsi toptonallfe ee pad-coresntfaied dorior ntp titse igraduicpon ant® ey be
about 50C.to about 400 C. The dryer equi pment. may. be nodified to.prevent
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enbodi nent, the polyneric material may be |(solated fromthe ol ution

m xture oies¥ iﬂl‘at“r%rt gqt%@ to, a&@\?togé\tﬂef‘ieﬁtatﬂr‘ifﬁr,%fyo : %é}?a“Tﬂ’_'e e%‘lﬁ_l l}Pi%ﬂmﬂ‘%é(t ure or
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the devolatilization extruder. During pre-concentration, the major part of
t he sol vemdmawed. Pre-concentration is followed by devolatilization extrusion to remove the

residual solvent.

In one embodiment, the solution mixture or filtrate is superheated prior to its
introduction into the devolatilization extruder. Superheating a solution comprising

polymer and a solvent has been described above.

As an alternative to complétely isolating the polymeric material . using a
devolatilization process, one or more resins may be added to the devolatilized
- polymeric material in the same process. The one or more resins may be fed 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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removed by evaporation, preferably at an elevated tenperature, for exanple
in the range fromabout 150 to about 300C, nore preferably iddHS Ménge of
about 180xh%e0AR394kh 260C, and/or el evated pressure, forpgﬁmogmﬂﬁ he
range from about 2 to about 75 bar, nore preferably in the range of about
5 to about 50 bar. Pre-concentration renpoves about 1.0 to 99 percent of
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t o about 35 (g"ercen d]}ng]r“épd efc‘lgé)elrﬁé’a deSO]ﬁu&p m%mlﬁ%lS%p%g%géﬁj’%%m%grgcent

and nore tiekelsafiltered a:5d tHeatad Qﬂto&qd&olétﬂlzaﬂikﬁuéxtﬁﬂexpewﬁel&ktnﬁxfertﬂjleheiol vent .
is renoved. Pre-concentration is followed by devolatjlizatign extru5| on to
remove t he&ompEsesiaadi estf?ﬁiﬂéht or fthe gAditieRtRIdrasdst and{ascaddgives ohrefsrablyr e or
filtrate i SURERISAbALIS I Uddbd b e hAQUIE hORideM el NS result i

devol ati |l i"zat'ion e uper heating a solution conprising pr'yrrer and
a sol vent pmeh;ané:r&ematéaabbbxbﬁﬂsm@qmgz(ans&nareﬂadrl and abiy(akdnyl mmmdtmb elly

i sol ating the pol ric teri usi oI ati es one or.
more resi @Oﬁﬁp CiboSiasat B POBE HSUS ) 8 fptiop i yi gfflfsﬁﬁﬁeh seTER ¢ o
same procesy. fedhg £URvALGIDISn ' &Huber. rrmhebﬁoq(@ﬂiehﬁtﬁomﬁc) feral @ irel 21 g
extruder al though additional extruders ma so be used. 'Possible

vari ati onsexitmdmuhéngmldo“frmrchnmgldeh&emaoofonm polymstiagnateria) qomprising

devol atili zi xtr t feedi the polyneric material fromthe
devol ati | iP 8TY ?Ptereﬂ“tfg)raqdrﬂog)y g'éﬂc?ﬁ(ﬂnqg%moundi ng extruder as well as
conmbi nati ons of these. The one or nore resins can vary widely and can al so
i ncl ude adgi driev@fibodimei, ot AP Aol MM HafioRIthe sblubion @iRfuse or thefiRrateisar dant s,
pi gnents, col orants, and the like. 42 2 3 FEB 2007 WD 2005/ 021649

PCT/ US200490099866:d) to prawide r?b%f&i‘tﬁﬁfhﬁom@’%%éﬁ esaeased percenti weighloleyel of ng

sol vent a L

devol ati | Plgoalt %)an( %x %@3% 0 %?é(%tottﬁayek&? EJ) rﬁqg,e?:gﬁglre ng)gyrh%ﬁcgrlngtgn?leed

for the adgi ﬁubtmmi‘onrmsmm anfilteite. adthincentession Ro edngr pdatent vpe ziyt( laiv&emfyl
aromatic) is added to ﬁe extruder via the side feeder t resul
PP ?‘V(‘ >"‘k'

pol ymeri ¢ PPAY’@F“%WE?GHJ Aony ! Hdp abartA%epracedt W@% tami ndce
aromatic). t}]?lsnran QtcBften glg‘? gﬂ?ztge;gn? !:r}f(l ﬁé?ﬁrﬁ]aﬂeﬂalsgﬂ Mtd on is

filtered then stperheat evo on extruder. The
pol y( al kenthbn ar egedl ite jabogt QCEduadeetwhEed m(chrlmﬂdharuer eqpah tal obmyt§0cwemghi de

feeder to ;f)e%ergt aprgf%h%éze and” 1658 tﬁern{ %lr equnprtc; Zbodt 70 weight percent polymeric

material based on the total weight of polymeric material and solvent more preferred.

Also within this range a concentration of the Weight percent level of polymeric
material of greater than or equal to about 10 may be used, with greater than or equal
to about 30 weight percent preferred, and greater than or equal to about 50 weight
percent polymeric material based on the total weight of polymeric material and

solvent more preferred.

 The 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 tempefatures of these

operations.
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poly(aryl ene ether) and poly(al kenyl aromatic). In one enbodlq f@t E]rlor to
devol atilization, the solution m xture or the filtrate is cdrice 7rD ed to

provi de %mb@mqnconpm sing an increased percent wei gt }Ug?&)l“/ogfmg
polynmeric material as conpared to the wei ght percent Ieveir - the polyneric

mat eri al |n the solution mxture or filtrate. Concentration to any percent

wei ght ol t out erce t wei ght
oy he onl pdimely ptitel fseled ihdne TG it i iBRNd o e RERES L, cont
level of RMWIETHE poBhRFit Fhat€ial n@HSbe bEIRMZEd aaeRtibédatteUA r8RtisRY6 be used,
with |l ess than or equal to about 80 weight percent preferred, and |ess

than or ehaaelletizatiboaf thmohéarglmes&eeen% preferyereplletizaiian arathod RRIEYS on t he
total wei Qrptun % géhr%/ fage ﬁlg{%e"fll %é thsoﬁlyecm r&% gdl regI e{hreepamcfﬁkxso wi t hin

this range a it i°6nh 10 t percent

mat eri al élfuugﬁaﬂtcﬂhbsénhﬁ)ﬂ 1 péllptiaér iy@te&bﬁ;lﬂhoiﬁl fmgedb@ the eehoum bhclgafﬁat er
than or equal to about 30 wei ght percent preferred, and greﬁater t han or
equal to Bf9Sueed afeoméb@mlleneeg@é?ﬂesspéwm fexableshatythe megnssion isofatingdhs ot 4

wei ght of %@%ngrodﬁct”iﬁtc Lh 3t cl%Qr?’edd}RJfr‘{F Qbe. r@éﬁn&ﬁﬁcfee(h%ﬁguet%teSc%?fr’]'x‘?%”t rated

sol ution f|| rate may tered one or
sol uti on fichisr stchs watet Bathd or wateosprapapeliet uriatseanidntheidikeiaes all lkddanedy r enmai n
in solution prior tolsti\atlon of the, olyneric material. The filtration

of the soP%gft r‘\l%e’éﬂléyl?)‘?o gPabmsresmateniil. nol yreric material my be
performed under an inert atnosphere, such as nitrogen, to prevent oxidative

degradat i gnofy Qﬁ@&ﬁﬁ%mt‘ A1 o ehePRAYI Rl Gn PRIBESIRY, sidh 4sBr BleR¥Blifg baths
tenperatures of these "operations. 43 2°3 FEB 2007 WO 2005/021649
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prefer abI Iate n the for f | ets, The ric | may be
pell eti ze Efés clrgqegeogs K f?"ﬁlg tgF ?%r H{CE)Udet ngeﬁé%ll el{clhz%sﬁﬁg% ’t he

pol y(aryl Wrs@td%ﬁ‘fo)srs Hepiralfee deidnipetidrs idoAbinationdTet thedfotspolgy sroasssesder wat er
di e-face pelletizer s¥st em In one enbodi ment, the particul ar eqU| prent

chosen fofnd Hie pake. et Therwalgs an be Bhegednusing ddisrc daving persusizeorf chaf f
pr oduced fsxﬁ%ﬁ“cw?ﬁﬁt&edr'rﬁu&ﬁdé?& sPZeQC‘?fié waler ukéq Rk gélfﬂe'i%k%gtp?@éesé NGy geans for
e polyne C or

i sol ati ng ) uct ean or eaned priof°to use.
i nst ance, rdclpeleppahd ﬁusader cool i ng

In one embodiment, the polymeric material may be isolated and pelletized in a clean
room environment to prevent contamination of the polymeric material from the
surroundings. A clean room environment as described previously may be used. In a.
preferred embodiment, the atmosphere in the clean room, packaging room, and or
process equipment is filtered to have substantially no particles larger fhan about 0.45
micrometers. The room wherein the polymeric material is isolated and packed may
be enclosed in a positive pressure system wherein the system’s air is filtered for
particulate materials. 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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means such as water baths or water spray, pellet driers and the |ike are

all cleaned prior to the isolation of the polyneric materi al E&'FPB
f

g2

enbodi manevoﬂhgmq% ot he water used in processing, such asdHs %ﬂgfl ng
baths for t'he peﬂetizing or optional washing spray, is puri prior to

use to renove inpurities. Methods of purifying the water include processes
such as, filtrati rse NDS.i S

n,, rev el.ectrol ytii ¢ .dei onj zati
Conbi nat | SRt PREIMEHEE iy PRRBERS SBRral s Sshged g, Pl Plonttay pe
filtered UsédaBtibislhy Be RR¥h RRIUER Siy2@8 18 the dRifhder an® Fidm ntdtt Githnet er
sizes. The water used in the pelletizing process may be recycled and

reused. | rthohet nohpoetiqmateriat #rait poksaes fiom thateatridgr digfycen Such PresewiePnand

pel | ot | zed, |, &bl 530, o LAOT EMALORTE R, 10 BEGV SISO BaLLaf & t he

pol ymeri c erra surroundi ng m envi

descri bed the oly@agiene @ierpevhisieds knowa. to Barkérelof adhewhddegade, att high
at nosphere in the clean room packaging room and or process eqﬁiﬁprrent S
filtered t'emperglrainghe arpsenoe|of oxyeeHaStens Mabch may be takgm i QrEeio PrccAKe

m cromet ertrg‘? er-'ﬁg}?of gﬂg&&"‘?%‘%h@ ettfifle ,cﬂrx%l}é.cﬁltd'getﬁ%%@suriesofi tﬁ@h@t&fﬂn@é}d packed.

may be enclosed | positive pressure system ern the systems air is
filtered froelt eparding frbat the reatredéralistaceltoeogygst dmlide; meappate exteinhlepats from

t he extruder, die head to the screener, er e pelletized polyneric
mat eri al i%{th"o FrEueey ‘T%?’B‘E]‘g%f‘%‘; A ylng&; @é‘sd?‘é%lgﬂ“ﬁ?saeﬁoﬁlwe rﬁ%éfet ‘?fjve _
pressure “rﬁf?ﬁééﬁhgﬁc‘?éé_?né’ﬂrﬁt}{ afHo'uEi‘ﬁé %%;ﬁieﬁ with Pf)@s%t‘?\%t preé'u}e_ ofifére gmﬁbsehandl I ng

the isolated polymeric material preferably wear appropriate c¢lothing to
mni mze cwatiensi ofahe exrtrader tshbjegtotoytire entry wh aygeal dueSwi thalekckorc bbvastung

i ncl udes hair nets.or hoods, clean.roomcoats, boots,..and the like. 44 7 3
FEB 2007 B2 GO U BRTE PSSR0 G5 FRUS I SRE o MG RRNVe TP Spire

pol ymeri c ¢faligbed, ah® tiexlikd/dRdditidha1P eldpSheay H@ked &Naégas FheSelidOos may be
taken to exclude oxygen fromthe extruder and fromcontact with the hot

pol yneri c prymetiamaigrial tprigwee gissintrodngtioneintx theueperudgr. e flageassigy g1y be
precaution Y. assist. | re LN L.scol orat | r-hhe f | of

bl ack specsfg‘fcp%slﬁgc\?ag fyyof?\ggys, ﬁ%g&%’g&f?s rrf?n tilgg ‘E}gf)? wvl\ﬁ’l %‘hmlglé @Eén%% to
darken or meRefiv seinteghadepaitive plessubeoPan dheit @ad ih theevesd Swidiag aie oxygen.

Steps which may be taken in order to preclude the entry of oxygen into the
ext ruder, WU precl ude the exposure of the hot pol ymer
The polymeric material, isolated as a pellet, powder, or flake, is preferably collected
and stored in a clean, dust free environment. Preferably the packaging room where
the polymeric material is collected and packaged comprises filtered air, free of
particulate impurities. Again, suitable air filtration systems discussed in regards to the
clean room environments above may apply to the packaging room. Processing and

handling in a closed HEPA filtered environment.

The containers to hold the isolated polymeric material are preferably free of dust and
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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melt emerging fromthe extruder dieface to oxygen include; w apping
external parts of the extruder with cladding and supplying the Fé%alﬂ?)‘ ng

Wi th a powotdoygopé@ssure of nitrogen, enclosing wth aph@ushendospp! i
with a positive pressure of inert gas those sections of the extruder

subject to the entry of oxygen due to the acti on of vacuum vents,
enclosing t.he entire. e U .0 an.encl os ive

ot essur o O AR APl B igEion s R SRGaRT PihaRiB Al Rl PR
degas themamdilyi on of polyneric material prior to its |ntroduct|on into
the extruder. Degassing may be effected in a variety of ways, for exanple
sparging the solution with an inert gas and thereafter maintaining a
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conprises filtered. air articul ate i ain, suitable
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HEPA filtered enV| r onnent he containers to h the isol ated polyneric
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oo BT eflise iR of iRipoRiRiT: RaeRal sresioly MR &g e ohudetty | 3K S

and the | frh&efo?érﬁ li§ PreBérhdle 30 inhialthige PRE katicAge kel tBé SndlNBY CHGicE bean,
dust-free plastic bags. Certified clean Super Sacks(r) having a dust-free

pl astic |ieﬁerdesa@;rnwabmgp@n%m9n@ﬂlénaﬁlge greew Speed anf deqslagte- o desidaieai ner s
pr ef er abl %m*éao‘f?esgt agl%:g'reggaé gﬁtﬁ% 5p gtes mg%%%ntpﬁg;% s BGR10P ecﬂlﬁa'l osi ng

mechani sns, etc yherl rom I nmpuriti es in the

envi r onnerd abobemingtes prefed@d] aidiessshamyr dygaliaabowd mihateddofeiftefied. WO
2005/ 021649 PCT/ US2004/ 027605 out as an automated process or the

cont ai ner pack he.se r tied off I.n one
enmbodi men ‘St‘H ﬁbq%g'(aglgytpe%@”e‘ﬂzﬁea‘f r&ﬁ‘geﬁ?ﬁ?l ST Im"g‘i' 3}?9‘%/8% fheamglt
compounded @Oy sfe eemtdfitpat%o & InPObY HeiiedH bﬂh GRBROSI te.
As descri b@dgg]ﬁer esféﬁA ’E]l' mel t 1corrlpr [ %ss:sng podg';( ar yI] nee et err) %n
pol y( al kemgsideacotivies bysed on the choice of the surface area of the filter and volume of the

melt filtration housing. A higher filter surface area and a smaller housing volume can

provide shorter residence times.

The melt filtration system of the extruder is preferably located at the terminal barrel of
the extruder, and more preferably at the die head of the extruder. The extruder may

comprise a single melt filtration system or multiple melt filtration systems.

Any type of extruder that is capable of providing a homogenous melt of poly(arylene
ether), poly(alkenyl aromatic) and/or additional resins and additives, may be used.
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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may be nelt filtered through a nelt filtration systemto renove particul ate
inpurities, including gels and bl ack specks. The residence ti

t enper at uwe,2oesnk16d0ear rate of the nmelt in the extrudelpc'rrmsmogz)géa%q[@
controlled to mnimze deconposition and or discoloration of the polyneric
material, especially the poly(arylene ether) conponent. Therefore, it is

pref er abl @oxropaténéiﬂh %?e‘?m%ﬂ? oBet%&cﬂ%RféF drbBing! gddte d\l}vﬁkﬁivgyaxfahgis ugtle
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the resi dgpfRndadi Emihts RhthbleMnRUABuddis afBthbse dvalldiatbANB-SERRI® The
melt filtration system may be designed to provide short residence tines

based on CmbR hoGemnanfy. t he surface area of the filter and vol ume of the
melt filtration housing. A higher filter surface area and a small er housing

vol une ca rovide shorter .resj ce tines. . Th It filt i st em of
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and nore pictéciablaigiatmbteRaldiate Fegasled ffronh ehecodtfudee throdghethe vestugdsternray
conprise a single nelt filtration systemor nultiple nelt filtration

systens. Anpagtigplarlyfusefi] rnyaesss todmproayvecthp asmevaf olpreletilg ¥gstanass fifenous
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exanpl e, alesoni}aa ixsl:Jr.savPamnﬂﬂrtoeﬁ;zogx%()itm@ane\xtinydtezl,, LhSIRm@tentﬁcr. 02591 ot ating
X kneader 16 AT GhriterU Sty o, Bk Tador Bhaicits, lnaoRat Poh 1 the
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ring of tphrtedorn thet ingdction sxfavdters or etesm eamdgsudBeient vasihm wend waphbdityttati ¢ rod

. Th .4 005/ 021649 / US2004/ 0276B 5. 007 . cor ot at d
it o mesh MR e ed ylAsen w060 BT AT AP PR B i g
as wel | asgéhe & tHet probortoANdmBbydd R 683b ABBEE14 ipeRehl bl ReeipiRSdMthien t he

extruder. The internmeshing design also provides two clean wi pes to the
screw s slpelimer Hogipegitionaindbk daadrdnepuell mnemurequaly, taaping the AyoeXtmeider s are

t hose avai.]. fr + Ext e [ ryany, preparl | ends of
pol y(aryl éwgaiﬁ%hgPﬁpgg?%@ta?O%%oahgm%ﬁ 8§&§e§t%grlﬁ?ro&\p§a' THe Il;repegreg
proportion is from about 0.25 to about 15 weight percent, since an amount within this
range is generally very effective for removal of volatiles without burdening the

vacuum system. Most preferred is from 0.5 to about 5 weight percent.

Also contemplated are extruders comprising one or more side feeders along the
extruder barrel suitable to feed additional components to the melt. Additional

components include additional resins, functionalizing agents and/or additives.

- The extruder is preferably run at temperatures suitable to produce 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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nmol ecul ar weight materials are renoved fromthe extruder through the vent
system A particularly useful process to inprove the renoval Iof FhBoll@ti | e

subst ancewd 1005210 y(aryl ene ether) or poly(aryl ene et hermushemionidds ends
i ncludes steam stripping as describe in U S. Patent No. 5,204,410 to

Banevicius et al., U S. Patent No. 5,102,591 to Hasson et al., U S. Patent

No. 4,994, t {Cd 3 , | ¢ . eam
stripping @ﬁny%@?%hﬁégﬁgfﬁg nﬁ]&%ﬁ’ t&g(t% %H&d%rr oE%Qngérfrll fé{aﬁ%a%‘sfgﬁdsb for the
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Most pr ef et gtsbuk S kigh@ih nfayi i @sluyed al@ p@hier fah ©€B4ual & S¥ouE SRLAWBMAt ed are
extruders conprising one or nore side feeders along the extruder barrel

sui tabl e t ®'§f@E4- addi ti onal conponents to the nelt. Additional conponent s
i ncl ude additional resins, functionalizing agents and/or additives. The

extruder i, Rhef&iriedty e b e; t oduce pptimate
bl end of t?\e corrponen% sf’ ?hlg%h tgg oégh%g&@ﬁst a%’lﬁit 0 g(\)/vﬂ%ﬁ%ug W?tg tB?event
deconposi t ieptmudelr to tphevide kwfficknt angendfpresxtreudear floengfenalt whreagh Hat melay be

enpl oyed are of about 0C to about 380C. Wthin this range t enper ature
of |ess théﬁtr?ﬂo“eﬁé’ﬁfﬁ’i”'t edBBIﬁPu’@H@%‘O %Vgﬁsetx\éﬁ‘ﬁﬂa@%}ﬂ to %‘?mrq?ég‘gmtaﬁ’éﬂ“or

equal to ahaules2@% SPMRI Rﬁl%ﬁlglgrtﬁéjextﬁl&ig s -térﬁ'irgsultlﬁri%ﬁl 4 %HEMB%') ith geature

of greater than or equal to about 280C nmay be enp ed, and er than
or equal taonadtalkt 290C preferred. 47 2 3 FES 2007 WD 2005/ 021649
PCTI US2004/ 027605 When a twi n-screw extruder is enployed, the extruder

operation y._he fiin cifi hr qu t rate of, about .0.

kg/ hr/cn8 ?"g Oélgoeﬂ% %g?rﬁgrg’g%r ’?%%@Pﬁ?ﬁgetglﬁré’cp@?' %ﬂpy?ﬂ}ﬁpﬂﬁﬂlﬁﬁf)’ F&?é’ pltlgnagef i ned
as the thraodifiptd] doaipeneits g BElcbm@bimdéathrity tbNBe dheMTBleRlidg stdp. t Ry
extruder barrel. Wthin this range a specific throughput rate of |ess than
or equal tHOWBotHUIPMENtKeaPablec /B Gompopadiagptheyeampongats| B8y bhanedr fasqual to
about 7 example, mixers capable of applying shear to the components, conical screw mixers,
- V-blenders, twin screw compounders, Henschel mixers, and the like. Preferred

compounders include counter-rotating extruders or counter-rotating conical extruders.

The extruders used to perform the compounding, melt blending, and/or
devolatilization steps described herein are preferably thoroughly cleaned prior to use.
The screw, barrels, and die surfaces are preferably free of grooves, scratcﬁes, or pits
that may collect and trap melt that may be degraded during the respective 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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kg/ hr/cnB preferred. Also within this range a throughput rate of greater
than or equal to about 3 kg/hr/cnB may be enpl oyed, and great @3 REBagjjor
equal to wiomebs/@2i1ég/ hr/cnB preferred. In one enbodi nenecTaspmlio2Bop oOr
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the extruder. A self-wiping extruder nay be used to prevent the trapping

of pol yner The tlnfiltheiofxstetahay #%1ufledn EdmibindO87scréd® che@Ging filled 9r batch
PCT/ US2004/ 027605 Any suitable nelt filtration_system or_device, that can
renove par tH€G af'er PRRIEL PESINUPYS,pereemehangingniiltérs imay puiudeat yibbaw odt her)

and pol y(ak Fil@ QIR sfowl beRFE th Yfow | kirudes. Finktered
t hrough a s‘fﬁ‘rslég}rel me’]ﬂt %isﬁ“} |%§r3185y§)'?eme }g{ﬂ?hgég ‘%%“%F’?S\q% ttrgue(?e'? ;T:'th ration
syst ens ar dilteootlbepl mrtiohiate impurities within the melt which are then carried out of the

extruder with the filter ribbon as it is continuously renewed with a new section of

ribbon.

The pore size of the melt filter may be of any size ranging from about 0.5 micrometer
to about 200 micrometers. Within this range, a pore size of less than or equal to about
100 micrometers can be employed, with less than or equal to about 50 micrometers
preferred, and less than or equal to about 20 micrometers more preferred. Also within
this range a pore size of greater than or equal to about 1 micrometer may be used,
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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Suitable nelt filtration systens include filters nade froma variety of
materi als such as, for exanple, sintered netal, netal nesh or skFEen)y

fi ber nmetwb Jed/d6@eram c, or a conbination of the foregehrgoddRbsos al s,
and the like. Particularly useful filters are sintered netal filters

exhi bi ting hi gh tortuosity, including the filters prepared by PALL
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rigeroof

290C pr ef Pé‘&yaﬂ?berft%ﬂlﬂ@ thewrlied0s/ 021649 PCT/ US2004/ 027605 Upon
extrusion, ‘the nelt filtered polyneric material may be pelletized by

met hods  kNgHe ehiboliferi the Eaiﬁ('mh Be??@& erﬁ/?lal'og{le%tﬁ; ”g}cggétgon‘%?e”

described previously are appllcab e to pol yneric
mat eri al ewnpuehtsanayRoe hbstaphally fr&(bffpmmgatpeﬂnbemmsqfnotr e cqrapotm@inge

materi al ﬁqﬂpg‘xsa'tén%ls ;[\rgesugs%m%ﬁlytfreemf pamcu a)g-[: n%guennes prior to compounding,

each component will be handled and stored so as to maintain the integrity of the clean
. material. For instance, each component may have dedicated storage facilities which
are clean and substantially free of particulate impurities. The storage aﬂd transfer of
the clean components may preferably occur using filtered air. Suitable filtration

systems for filtering air have been discussed previously, iﬁcluding HEPA filters.

In one embodiment, the polymeric material is not isolated or obtained as pellets, but is
used directly in a molding 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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as fibers, tubes, filnms, or sheets by appropriate choice of the die
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pol y( al kenthhn ar equat iocdboed weight paeenpaloyé prefdrede et her) in an anount of
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anount of apout .10 to. 50 2 2007 3,0, 20051021649, P /U82004/027605
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comprising at least one of the foregoing additives. Selection of particular additives
and their amounts may be performed by those skilled in the art. If the additives are
present prior to filtration, the additive should be selected so as to not interfere with the
particular filtration system chosen for the method. Also contemplated is the addition

of additives after any or all of the filtration steps have been performed.

The addition of thermal stabilizers and or antioxidants to the poly(arylene ether) and
or poly(alkenyl aromatic) may help to minimize the formation of decomposition
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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preferred within this range the anmobunt of poly(arylene ether) may be
greater than or equal to about 20 weight percent, greater than or equal to
about 30 wei ght percent preferred, and greater than or -equal 1o about 40
wei ght percent nore preferred. Wthin this range the anount ofs FEB 2007
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In one enb tirves ‘may e polyneri’c material after
the filtration step by nethods known in the art, either prior to or post
i sol ation Ghet pelymedky metdrial mmapr dlab. c@epesediflaneupetardahts declidieg oere for
the pol yrrerhlal%ggr%'g[eedr Iﬂglln’e rtetre]uedants such as phosphate flame retardants, and halogenated
~ flame retardants. Examples of suitable flame retardants include those found under the
chapter “Flame Retardants” in “Plastics Additives Handbook, 4™ Edition” R. Gachter
and H. Muller (eds.), P.P. Klemchuck (assoc. ed.) Hansen Publishers, New York

1993.

In one embodiment, articles are made from the polymeric material composite
prepared by any one of the methods presented herein. Particularly preferred articles
include data storage media or data storage media substrates, such as for example,
optical, magneto or magneto-optical data storage media. Such media include compact
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, entitled “STORAGE AND
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presence of the additives nust not adversely affect the surface quality of
nol ded articles. Special processing conditions during nolding nmay be
required to ensure an adequately snooth surface when nol di ng iikkﬁg@
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"STORAGE AND 52 2 3. FEB 20 MEDI A FOR DATA PREPARED T FROM "
1160 AugusBEre BRIPYRR A LR AIMESH BT A8 1BF dELHPep BIAEIR | BT e
articles nazsgeﬁnmdeh@yub@tru@rmgt ?tﬂa‘nanplb@lfeﬁn@dﬁdn Bft@%%%&lésﬁé& SRS -
Sui tabl e techniques to formarticles include injection nolding, foam ng
processes, _ features disposed thereon on one or both sides, a data storage layer such as a magneto-
optic material also on one or both sides, and an optional protective, dielectric, and/or
reflective layers. The substrate can have a substantially homogenous, tapered,
concave, or convex geometry, with various types and geometries of reinforcement

optionally employed to increase stiffness without adversely effecting surface integrity

and smoothness.

An example of a polymeric material storage media comprises an injection molded
polymeric material 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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devolatilization extruder (310) via a pressure control valve (300). Solvent (308) is
removed by the devolatilization process. PS is added to the extruder through a side
feeder and the resulting polymeric material comprising PPE and PS is pelletized
(320).

In one embodiment, a method of preparing a polymeric material comprises reacting a
monohydroxy aromatic compound in the presence of a catalyst, oxygen, and a solvent
. to form a reaction mixture comprising an organic 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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and solvent (189) to forma PPE-PS m xture (190). The m xture (190) is
optionally filtered (200) and the (filtered) mixture is sentj g8 7807

devol ati | ocess (210) to isolate the polyneri he

pol ymer i cwﬁr’.?’{"??‘f} €r9| s finally pelletized (220). Figur eq’qu‘fsg@“@?’éSgdes an
exenpl ary process of formng.a clean poI y(phenyl ene ether) (PPE),

pol ystyrene .( PS Qs The pa tion of PPE is described as before
but the or ﬁeé?nghggcb poly’gegbarrgeg il elflrg}% R e@ﬁcmi i ST ESAnd
filtered ( g&ﬁaaryleﬁé &tBér) hd HER{dIRenyl bfbnidub) %h&drh@feﬂﬁﬁhb‘r‘g HaeRdiisi ng PPE
is mxed wt ; 8) and solvent (189) to forma PPE-PS m xture (240).

Thi s m xt upébstantialy free ofmarasdate ympyritieser ed and the (filtered) nixture is
sent to a devolatilization process (260) to isolate the polymeric

material. HSnPohusTbe, THAPL Sol Al biRBk! hicARLodRINL: (EL P O

further provides an exemplary p mng a C

et her) ( PPRonopwalrysit ymmc(daﬁ)pocﬁdrmshd presehoe op neptalyat,i axygen, R fisst
descri bed a befgc%g1 but .the, organi c phase is separated (120) fromthe
reacti on nPXVeHo 2 ERHIBELYE COPBHTIng pR LTSNS %ea"’l”éldﬂ“oqqg‘ﬁ sPhBifase is

then filtergdrel?90) gmf:eghésgsmn\a/@ﬁs‘ég"é"tﬁﬂs{ ZBfven aﬁatﬁagemé&l%ev)‘a a

pressure control val v (300) (308) is renoved
devol ati | i seraratimgphoomgssic pRSse formdbiedqueous pi@semnwmeatmg]ﬂmmgamc phade

f eeder and. t resul t| n olynerjc r| Si PPE

el 16t 76" 153G} e G Pt R e SRR St Sty s eagﬁoyﬁir.c
mat eri al C@f}ﬁﬁlfﬁ&&ndne@@iehﬂﬁ rémov@Bé%’ﬂléﬁi'éféﬁihp@ﬁ@é’é%ie&p?tﬁﬁﬁ?ﬂi&%olﬂar&z '
presence of a catal yst, oxygen, and a sol vent orm a reaction m xture

conpri si ng eﬁnr)ofrgmnih@ gsmaensraterd omna:ngﬁsasmpfhasea ﬁrmwzteakﬁ tvmshmggthm c
phase corrprl oI et ryl.ene ther e {h ani c
phase from"t e aq eo p‘ﬁ% 88%\‘&(%%5 Idr%ng( ﬁ'g OF %%ae?cﬁkg r}gw agfl rst
filtration psmztrywné ethegnmmaﬁfgtpo&xtdeaédepdmatyndnkleﬁfer) 861y pdIRerYY afoheno)r gani c
phase with a poly(alkenyl aromatic) to forma mxture; filtering the

mxture t maa@glh%éog%éelwent fo farmag i turgisfiliepngothe anpiere ghraugh a ﬁitéatwn
| mpuri ti es, %Jtaﬁdwg n;phﬁ%(]ﬁ MERurEEs t Peci ngdq}\(é)lﬂ@é{lei gﬁg@% Stgogem to

separate the sol vent a polyneric nmateri al'® and
2005/ 02164@eﬂﬁa'tﬁliﬁﬂaﬂéyﬁaiaﬁ&epaiateeﬁmmmdt sudvemo lfyome thec potgfaeylend etheler ei n

ar ot i £ S PUHGNETH UV y e FVED ool Gaterial and. pellesing e

polymeric material, wherein the polymeric material comprises poly(arylene ether) and

poly(alkenyl aromatic), and wherein the polymeric material is substantially free of

particulate impurities.

In another embodiment, a method of preparing a pofymeric material comprises
reacting a monohydroxy aromatic compound in the presence of a catalyst, oxygen,
and a solvent to form a reaction mixture comprising an organic phase and an aqueous
phase, wherein the organic phase comprises solvent and poly(arylene ether);
separating 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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substantially free of particulate inpurities. In one enbodi nent, a nethod
of preparing a polymeric naterial conprises reacting a nmonohydrexyy

aromatic \%8%95‘7'&?619” t he presence of a catal yst, oxygen p Fitdadhaforteas
solvent to forma reaction m xture conprising an organi C phase anc? an

aqueous phase, wherein the organic phase conprises a first solvent and
poly(aryl ene eth . Separati .the .organi c. se,from.t he ugous, phase;
concent r atf ﬁtagq?g{%ﬁggm(%cp%ﬂagg_lmwg?% ghg’(?ﬁg] ttpﬁtp_éﬂ"%qsgaﬂaﬁ%‘ﬁ’ﬁlﬁ’étse;
filtering fhReCmfRRbs REREANPIHIPI FEndHtARStekiRINA W ford othgmet.f iltration system
to renove particulate inpuritiés; precipitating the poly(arylene ether)

fromthe concentrated organic phase to forma first wetcake; washing the
wet cake t olnfanothes embotisnenivet ihed of rpyenagingepelsmpae matsriehremprises ek

Do o0 o TIPRAPE b FRSHcRL Beh orE SRR G PRATEES, Rolut hFhell R AR )

pol y(al keny 0 orma m Xture; tering

the m xt urgek firougha andli filttatibh eystens Y6 tandLeopareduiate ippuritiesUpedictzingmphe i ti es;
feeding the filtered mxture to a devaolatilization systemto separate the
second sol Wkered medinior foempsllgtsatya pelymetip dnaterial rempaising pokdpryleng sttt i ¢) to
forma pol | LBt ef gzl ' Ialy,. wher ei n
the ol et ToPUS(RS] oftimat) hoRRagiFh s BT RN XBRhere i e 1
aromat i ¢) , mahdleddarge ihe pdietizing, \the packaghigeot akormbinstubsefahe fakgoing steps of
particul ate i nmpuri td'cigs. | n, anot her errb.oﬂi g%nt a .rr‘ﬁt hod of .qpr eparing a

pol yreri ¢ #&Perpapedig g enyaenment sebstandially trss shpaHewste #BwRHSSc conpound in
the presence of a catal yst, oxygen, and a solvent to forma reaction

M Xt ure CoppyiSindehef RnbodRdng, P ARSRPESHpRParRlSE Pesymdrieas Serilin@nirives he
organi ¢ phase conprises solvent and poly(arylene ether); separating the

or gani ¢ pheesetifg armanebydigye cosngitacenpawdenHbeprasgnaehyd o edfaliyble opyigese;
filtering the superheated organi ¢.phase through i | L to form
2 11 o ac ety USRS FRE"s Moo SRR PR p S bR BB B e
conpri ses R pHdslarBeH® HB&Y withngl paly(ONeSA hasiaties id forfreaikfige; Sedlamer a f rom
the filtrate via the upstreamvent and the downstream vent; feeding

pol y(al kyl plymgrismeteryl from mhe auxturievheria Hhespelymeriedaaieriali CUNRHSCHg a

pol ymeric i rei i i gl i : rylehe

Cthor) andPasfy s sbs oA K B g € BRRE RSy BBLLET Y] 2

55 2 3. FEBc@fpoundy\Be20DB&hf) Akt SctFoThAGRO 0 PRIFEAHlene ether), the poly(alkenyl
aromatic), the mixture, the polymeric material, or a combination of the foregoing
resulting in the polymeric material substantially free of visible particulate impurities;

and packaging or storing the polymeric material.

All cited patents, patent applications, and other references are incorporated herein by
reference in their entirety. 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-
polystyrene resin blends on the amount of particulate impurities of the resulting

isolated material.
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substantially free of particulate inpurities. Optionally, the previous
enbodi ment  further conprises isolating the polymeric materisalpagmggrhe form

of a pel I'\gb-200db28019t her enbodi ment, a nethod of prepari pgraspsdlMIRbS C
material conprises nmelt bl ending poI y(arylene ether) and pol y(al kenyl

aromatic) to forma nelt, filtering the melt through a melt filtration

systemto agt f It to
form pel | eﬁggqgi'{l%appéli?&ngé %& Wélggflf’fg’ He()%r%’?ﬁm n%le%%PglPt m%ndéiste?x?gﬁmand
p(r)]I y(al reng?waéromﬂaﬁlhbl)ﬁ frpmflKi@gPhgthm&nEeﬂ»dlﬁxfenm (le&ahBOS@mtvaésnmepared/\he; ei R
the nelt endi ng, the pelletizing, the pac in r nati on of the
foregoi ng 8¢w@pane gtPeﬂﬁef‘ﬁB’r"‘f’r% AracesHreanlR Iroaoﬁﬁ%g?a“g\ﬁ&oéhtﬁéﬁynﬁw&‘én of

part i cul at G RREskied arolnd GireARA- e BRROYI FRRbbenBedE OB M aidBBRT I N9 &

polymeric material conprises reactfng a rmno ydroxy aromati‘c compound in
t he pr esen@@.6okilegrams alkgptof PRIy gemwder and H)&s!bllqgenf xP8, ftorforma a salutipon

m xture conpr.i Si ar he, onblnln the Iee
ether) “wi ¢ FORABUEACPREIHL e ERrBgs e B4 sdian Wes pevel o, BgpeArDre of

pol ymeric '&Nﬁ&'fﬁﬂeré‘drtﬁmutgﬁ% SHnxcdréthBter M@@ﬁﬁéxﬂaa@he pol ynmeric materi aI
conprises poly(arylene €ther) and poly(al kenyl aromatic); purifying the

monohydr oxy aromatic conpound, the solvent, the reaction mxture, the

pol y(aryl epPefteéﬁhﬁeﬁr)st ﬁltrpélop@tqp(\aamlete@,ramrtlp@)of theH@DEBxv s wmoypé by
Bg: znnt\;;: g ggs{t@aﬁc? Sctog%nrgrgt t%% fZ%n e%e ? h?%8f1 %gsohyt o%ucl t 'ﬂ#};{r}h& the

FOCUT AL 8 I'ties;
and pac kaglsagemrmscttmmagtaim@g al@dqx merpatcdﬁabgzrwaght sAhhs cThegolpaiespdisent pat ent
applications, and other references are incorporated herein bz reference in
their enti reiktpre wie chargehiq @rﬁequtamaa%mamtw%@tr tatE@wewurtewé B4 W Ag non-

I t I t

1M SRR PRS0 N OITBAD BB b ARF ARG SPTRAL Ye

filtering smahsfer mBE;)OQfm@eﬁo}Aphethmmeat atriterof ab@ityigtppnndseofrsehltmnlpbem on the
t of t iti f th | t.i 56 2

3"RER 2007 b adsh )02 sHRG b Ee0 M BB RS &t 20m AOTGE B Phei gh

bl end of p%xﬁ’@%ﬁ@ﬁ@d@& Regvide ?x%uﬁﬂg?ésdré/ (406t 8@9%@93'6§§/%H2)3Q| Red them CE

Pl astics) an styrene” ( xPS, was prepared
pump head of the gear pump.

The polymer-solvent mixture emerged from the heat exchanger having a temperature
of about 270-280°C and was fed through a parallel combination of two sintered metal
filters (PALL, 13-micrometer size pleated filters, surface area of about 1.5 f* 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
drive torque. The measured extruder barrel temperatures were 321, 299, 318, 291,
290, 290, 289, and 290°C (die).
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according to the follow ng procedure. To a pre-heated (about 125C) nitrogen
bl anket ed, stirred anmount of reagent-grade ortho-dichl oroben ) was

added 7248 Jbdp9a™ (kg) of PPE powder and 108.9 kg o@cﬁﬁggoﬁméjﬁw{ m a
solution contalning 20 percent by weight solids. The solution was heated

to about 170C and gravity filtered through a 5-mcroneter size filter bag.
After the first. filtration step was,co eted, a porti.qn_of .t was
Femoved by TPEESEIT Rt Bt 8 rAGRy Papet e sl har RE! by eSS

sol i ds sol ghirfterhaviag RAlityo@h-lireQldyred for thé béRrotied irttodutbnadiGlifrogtd gper cent
by wei ght solids. The polyner-solvent mxture was charged to a feed tank
and mai nt aiba@ie ang duingdhe solyentremgyal giseness. 1 ocextamer wap ue@ipedabout 80
psig (5.6 . it . - f t he

Dol yrrer - soPatd? mtfilfde 2bdde BathiofaiplohilBo MCLUAR Gr'fle kRS Fhe 10,
(32. 7 kg/ hi)det feedershgd horheattdibkadhaal/Dex€ bogel 0,m@id campestdatwabattvs 310C
(590F). N trogen used to provide enough pressure (abgut 8 sjlg, 5.6
kg/ cn@) toCP mgwga f%swﬂ HENEYBE cloRentegplypunpthetend Iaeﬁtyﬁétﬁmsgwgéh? .

m xture e : ok t BfenfPout
270- 280C. and okt PPadh HaiieeaR SERAIARped D Rt SRR Gont RenfBE L
filters (PAbk,cofi@ymgelomentsrofthe ecrpveaf & fidd feeds, wararcbafigured éacafvenbout

1.5 ft2per filter 0.,14 to. renpve rticulate inmpurities within the
feed sol ut it%‘ﬁ?rdﬁfeexg"é’ﬁﬁreq“g%waé( ﬁ?i?qg)arﬁéde?ﬁ%F‘%eér"eWousi ngs was mai ntai ned at

about 280C. The filtered pol yner-solvent mxture was then fed through a

pressure camiele@truddrasdy furBéyEnuibppeaiigich tvid 8ddifiehatl aMMSHhERTNV QA0S Wkrebarrel 2
of a 10 barrel, 25 mm dianmeter, tw n-screw, co-rotating internmeshing

ext ruder hdvénig2)a andDbarsgli 4 ofveabdlt and. thiee vaquamp eeals utventsf opdieted gatut i on -

at the pre - ral f - g r was
oper at ed atSS ﬁgg@g (rgpg]\r/%/%g %(ra%sal!'rgf Qta%%%ﬁ{%é%ﬁ r‘gﬁgﬁ% %g(tgelgtgsagpd é’gpfgkﬁ‘ffﬁy @ drive
torque. TheheedfsdrddosphieritdentsPard eh the ep@idat uhiddsnvwenahddiie f2&fkr, B&8, 291,

290, 290, 289, and 290C (die). 57 Z 3 FEB 2007 WD 2005/ 021649
PCTI US2004/2897 sumeqtid te selyent remaval agd resoxeryapamiold eorapising seinemé ¥aR%Bst r eam

of barrel I..Lhg JﬁJeQS@Qom@BQ&%@ fi &@le@%tr'xielzéi%ﬂgrb Ly 'i‘.e.l%‘é%%&ﬂnf\%tst he
controll ed Introduction of nitrogeh gas efore &nd (furlngt e sol vent
removal pr oeerssimilbnly aeepted der sobeenit fecovérgr s PPled aatl 6 were equipped with

Type “C” inserts. Vents 1 and 2 were not equipped with a vent insert.

The extruder screw elements consisted of both conveying elements and kneadingv
elements. All of the conveying elements in both the extruder and the 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 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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fniby) - 58 J FEB 2007 WO 2005/ 021649 PCT/ US2004/ 027605
J%e heat exchangers were used as condensers to recover the ODCB
moved in the process. A slight vacuum (about 1 inch Hg, 25.4 mm
appl i edSélatibhe | heat exclhanger- fecei ving sol vent vapor fromthe
vents t Melt Screw .
Ig’lass Torque Actual Barrel
Example Temp speed
Flow Rate|(%) : Temperatures (°C)
O (rpm)
(kg/hr)
321/299/318/291/290/290/
1 32.7 20 310 575
289/290 (die)
317/289/289/290/290/290/
CE-1 13.9-15.9 |20 305 450
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evacuate the solvent vapors. The devol atilized PPE-xPS resin which energed
from the die face (nelt tenperature about 310C) of the extruders Mgls
stranded wotheddphégti zed. Prior to the run, the extruderPdngdg%%ghly

cl eaned by su%mttl ng the screws, vent port adaptors, vent i1nserts, die
head/ pl ate to an 454C sand-bath, and the extruder barrel s were brushed
prior to r%gﬁ%qrg% ‘Ehe vacuum vents ran clean throughout the run, as
det erm ned by "visua |nspect|on at | east every 15 mnutes during t he
12-hour long run. Only one filter housing was used for the entire 12-hour
experinent. |The diffferential pyessure acrofﬁemﬁe filtefl was constanmt

t hroughout the run.|Temp.e 1 pdphdmiss of hEeqdi ocessi w datBerapr ofxBegslie 1.

Flow Rate ({1 TaRsaalafiBer beier ) A”#Eg"r;i éﬁ;@: 5 SAEFeIRa0! 5501
1 32.7 20 310 575 289k % gﬁ)cjdl e) Ex%;,z;,%%q 289/ 290 3 Walvéq®e} 13.9-15.9

20 305 450 281/290 FEB 007 200%P021649 PCT/US2004/ 027605

Tabl e 1 continued Tenp. o Tenp of Feed Tenp of Tenp. off Feed Beatiing O |
for Exanpl e Setutep—at—Feed—aflter—Heat—at—Pressure—TFank—{G—bchanger (O

Heat Exchangkr val véd(yc) (O 270-280 310 R0L2E5

CE-1 162

Comparative Example 1 (CE-1) was prepared similarly to Example 1, with some
modifications, 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 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 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 (L/D
= 40); a 2-hole die plate; and six vents, two (;f 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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1 160 270-280 310 280-285 CE-1 162 Conparative Exanple I (CE-1) was
prepared simlarly to Exanple 1, with sone nodifications, mi’)§tFE§ rtantly

t he PPE-xRO ®fdsis@n was filtered only once by gravity ddfdidaadaled@fses hr ough
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 prepar &ghsbyonhodrbd b Qﬂeh %%]t:l')cadBéf%(t) q;fang} ?lr’i)‘mlb%é Epﬁ:iﬂéﬂmgf;e %inlu%g-ﬂﬂsrﬂ)t()f

L3050 grade xPS in enoug orma 10 percent wel ght solids
sol uti on. Theaned pser toithg ey but wanpurgsd foe avmd tine witio the sam@Golutidn yseshast y

concent r at di [0 BRSSP ESRBKERAT Gy Pohb o <Bans bércen oo B Erovar of

ODCB by distillation. The solution was not superheated in a shell-and-tube

heat er and I¢6lated PPELARS 6f Exhm101 Q@ TCTonpaedtive EXahle Pivete/@sted firehruntet al
filters prior to isolation of the polynmeric material fromthe sal vent.

| sol ati on off periculsés ippmarrities peesentiiathe flteretompisriple dA ipartigulapsepwntielavabler

t W n-screw, s atj ' [ nav] barye =
40 5 2 S AEHap cl RS oRIn T WRRRy R BRAE, SR RS eam

of the feeadmpiybotdexdwnbeoBked caps wéreGapbekd to pseasubLfiltand airhe rahdwer f our
vents were Iocatg:gﬁtf downstream of the feed port_ and gperated relatively
hi gh | evel sSyfPaisissrsseabolie bosides; Werp dhengimspd path pysmefamonny of JRorpirm  The

at nospher i g . AR r omga Side
f eeder con(r:l(ect eS'tglfﬁgg}%N@g{g?th ea{gi@?g&e\?%g£¢%§68%t§§}\{/g+my}.he%ﬁglef£ehgd

sol uti on waspaddieng dilightbiokythemuntber ek visibdiespeaks enfibers exisirecorgesl for ehdhicat ed
at the downstr dg arrel nunber. 2.. A side feeder, operated as a
vent. 60" LOHCEART0R T Rt wREa ST sash SBble e EBEeAaL: b ArkETed t o
the extr Udeﬁluﬁinupﬁﬂ‘gﬁﬁ lan@ WAREA 1& thd-bbaks )éontﬁi}ﬁﬁmgeéﬁt@hgerrv%ﬁ%rﬂﬂés of kganed

prior to the run, but was purged for sone tinmge w the sanme sol ution used

as the feeidolaredpobgsiritgmateriali werepserfared domgwithitivo dlapkanghe semplas wisee f ound
in Table 1. . 1sal ated .PPE- xPS of anpl e.1 .and arative, Exanple. 1l were
Lested for iR oRgevead (e Risa s HeBE Tor BeBRERn P PR e
material . AThafebnlGldfahe viziie partiole bl lfer thedldnk CBkAh518 1\asd demparatived
according the followi ng procedure. Six, two ounce sanple bottles with

pol yseal cab¥ample é axefouadiedahle2a streamof filtered air to renmpve
Particulate impurities ranging in size from 5 to 100 micrometers present in the filtered
materials were detected using a Pacific Instruments ABS2 analyzer which employs a
laser light scattéring technique. A 16.0 gram 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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experinments show that the nmethod used in Exanple 1 resulted in PPE-xPS

material having significantly reduced amounts of particulate inpurities

when Corrpa][rgﬂ?(\t,aq o%gﬁé?ﬁﬁti Mﬁ%ﬂé%@ rite o-ﬁ'@oxﬁﬂéilgitweoﬁ?ahmﬂlé h ttB‘ﬁrbﬂHe qh the

solution o anpl e rough a 13 microneter sintered netal filter
resul t ed i nsodatedrpolgphalyldneethegpglystatdng comgosieed anounts of particul ate
inmpurities having sizes of 15 mcroneters or smaller. Exanple | further

illustrates, the isolation/devolatilization of. a relatively |ow wei ght

per cent sol%ioag CEYPREi YRS -E%WB?H?% iy %’é?ﬂﬁﬁ%Wﬁf%%eciettohlg}’s@ﬁ%&’ep'allegb\é\ﬁﬁene.
The super hegdli FilteAhg td theROLIHRsiSD pYBPhenfldicl EBehh®\WolysBierleh® €frfd @i ent
62 L 3 FEB 2007 2005/ 021649 lJiIEDg)C!F/U 20%94/'02760.5 re\r%%vygﬁ&of sol vent at
tw ce the friohmermatgtialbompareducodlavelypfiparticulate ipmwtitie an i sol at ed

pol yphenyl ene et her-pol ystyrene conposite. Four exanple runs (Exanple runs

2:5) were RELLAIITE b0 ALkt hakeyt b FELHORCA! o bt LG fosl
conpri si ng pol'yphenyl'éne ethef and polystyrene to m pol'ynmeric
mat eri al haowder, re3RITE hvharatde sronf GEaPlaktics) ahé polyptytdriei (RBS, Byeavol @272in 2: A

/ b ight bl end of | | , , 0.
B i S0, S e b =
214, 000, . e .

%Oin;%aﬁﬁ%dmw M nan%?e(teﬁr(?;ﬁ%cjoé&hnpoﬁ%‘g{dgpw RV AEH e, ) ANRuum

\,
conpounde i meter er wth a vacuumvent. A vacuum
was appl i edvasapphied wethe @t atbabotit 20 ircheheSmefcure(O8nyilliibeersmiflHg)netler s of

. Th d materi al fed t ' ) tr.yd [ d
Wi 3 bar FOMPOUSEnERIErariNa AR Ro dck bR el SRR AOCHPR ST & et Al

filter (PAlkoned) MR SNRIRF waP OB SpedGaftth Sind@eBletay KilttQPAL 84 3ahickdifet@xt r uder
di e head. The extruded nmelt strands were run through a clean, filtered

wat er bat h,porése cansl egeonteiny) nyatgd ehtheiextroderdlie hgadugh a 10 micrometer filter
to renove rust and inpurities.

The extruded melt strands were run through a clean, filtered water bath, the water
having been filtered through a 10 micrometer filter to remove 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 S was a 50/50 percent by weight blend of
0.33 1TV 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

run.
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provided in Table 3. The procedure of Exanple run 2 was repeated for
Exanpl e run 3 except that a 30 nm conpounder was enpl oyed. The extruder

processi ng 1%8%33;“ ons for Exanple run 3 are also provided in Table 3. The
procedure o anple run 2 was repeated for Exanple runs 4 and 5. The PPE-
xPS fornul ation for Exanple runs 4 and 5 was a 50/50 percent by wei ght
bl end of |®x88pleV PPE and EB3300 gradé xPS (My 476, 000, | % 51,500, Mwm Mh
5.36; avdilable from Chevron Phillipgs Chemc I). A 40 pm conpounpder was
used for [EXFIPlg TUMT 4 Wihl a 30 LONMpoUNUEE Was Usglg for Exanpl e run
5. The prjocessing conditions for Exdanple runs| 4 and 5 are provided in
Tabl e 3. FW—Q&W%W mel t
t enper at ur|d852CSer aged fof 2the enti|P& run. %L 3 FER*®007 WD ‘
2005/ 021649 PCT/ US2004/ 027605 Tabl e |3. Exanplle 2 3 4 5| Zone | (C 232 232
232 232 Zdmwee 2(°CL) 260 .260({2B0 260 |20he 3 (()27277 277\2m7 277 |Filter 1
(Q 277 277 277 277 Filter {2 (C 274 277 277 277 Die (C 277 2Y7 277 277
Screw (rpr)Flm,_? J(ht% 8585 DihyEe (anps )8 0 740 0 tip55=Rate—(kg/ hr) 6.1
6.9 7.0 6. Fllter In Press. (kg/cn®) 198 227/ 201 275 |Filter Qut Press.
(kg/cm 2 1'4 125 27 Filter |n Melt |Tepp (O 278 318 279 281  Filter Qut
Melt Tenp.| Kikey 289 208 296 28¥. 277 27 277

Die (°C) 277 277 277 277

Screw (rpm) 85 100 85 85

Drive (amps) 8.0 7.4 10.0 11.0

Rate (kg/hr) 6.1 6.9 7.0 6.8

Filter In Press. (kg/cm?) 198 227 201 275

Filter Out Press. (kg/em®) | 26 14 25 27

Filter In Melt Temp. (°C) 278 318 279 281

Filter Out Melt Temp. (°C) | 292 298 296 296

Visible Specks (avg.) 33 2 1.6 1.7

Filter Type/pore size PALL candle, | PALL candle, | PALL candle, | PALL candle,

(micrometer) 3 3 3 3

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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8 (B i Rt gl BB PR ¥ of BB DRI Bt Bt e £
S2) were t gstaafhld Mins R drk Eolndtia Tablkient according to the procedure bel ow
Amounts of particul ates having sizes ranging from5 mcroneters to 100

m cronmeters_were determ ned IﬁSi ng a Pacific Instruments ABS2 agﬁ%é‘_ﬁer
whi ch enpl ofj¥0 gampleefrem grtemple 4pR o (By 1e2hapgdex a 4. ongsamp t of

each sanpl eg lgiu?ﬁ@{]?&ei SQ, éigptr}x{g sqal é)rllgtsHP&nggﬁrﬁ f;ecr%#gj(ﬁxlcf L %}15‘%51. §n a

cl ean pol yethyl’'ene bottl e’ u ity o sanpl e sol ution was
al | oned t o $2)ower¢ feseddor parecABS2ontead aczendingetd dlod procaturabeldwovimants aff 1

RELIEREA RS R T R R
L oL MBI e s 47 M g ot o
unfilt er ed scattering technique. A 40.0 graxﬁ amount of each sample was dissolved in 400 ml of

HPLC grade CHC13 contained in a clean polyethylené bottle. 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 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 (CHCI; alone).

Table 4.

Example, | Particulate Size (micrometers)

Sample# | § 10 15 20 30 40 50 160
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The results ‘of the above experiments show a significant reduction of particulate

impurities between the unfiltered sample (CE 2) and the corresponding filtered

samples (Ex. 4, S1; Ex. 5, S1; and Ex. 5, S2). Furthermore, the particulate impurity

level of the Examples of the present method is comparable to or better than OQ-PC

with regard to particulates of 15 micrometers or greater.

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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66 L 3 FES 2007 Cdains: 1. A nethod of preparing a polynmeric material,
conprising: reacting a nonohydroxy aromatic conpound in the presence of a
catal yst, oxygen, and a solvent to forma reaction m xture, WF@L@M he
nmonohydroxy aromatic conmpound, the solvent, or a conbination of the
foregoing is optionally purified prior to reacting; adding water and a
chel ating agent to the reaction mxture to forman aqueous phase and an
organi ¢ plgsfs. and separating the aqueous phase fromthe organic phase,
wherei n the organi c phase conprises poly(arylene ether); optionally
filtering the organic phase through a first filtration systemto renove
particul ate inpurities;. isolating, poly(arylene ether) fromthe organic
phase: corbi ni ﬁgmﬁﬁ'égﬁélpﬁpéwg éﬁglygteﬁ'emat%ﬁlﬁwoglwm al kenyl aromatic) to
forma mxture r.ei ' 4.5 ' I b deegk thgpal |y
purifying the 6%"1%'?%%2%‘9?@?&& | c§ ngr‘foglﬁ;dtuga? em%%ﬁ)sikéﬁengg aq%oafbggni ng a
pol ynmer i ¢ ompgan; aud a Solyenttth domm & reaction winctues, whetein thelpormhy droxyratomatizl

ol yrer i o CHEPEPRLTS ST potP ey ahe forpa B arE BRae prct | |
| mpuri ti ego redctiy;Met hod of preparing a polynmeric material, conprising:

2

conmbi ning poly(arylene ether) and poly(al kenyl aromatic) to forma m xture,

wher ei n t he polagdiagyvateraandtaxhelatipg agent to theowadtisnmixturato foomyanaagueens|
aromatic) prior , to comrbinin the mxture, or a conbination of ih

For ogoi vy PRetend ap RugSie hHshhna gt e fovelis Bug Eront ! P pladS)
aromat i ¢) ,whfén thtCorganit phsebMprisiqRPAAGMHeleyher)) the form of a sol ution,
nmelt, or solid, and when in the formof a solution, the solution is

filtered througrtignglly filtgringthe yosgavs mbasee Hyoeetp ar first Jiliraton jsygiemi 19 es; and
wherein tt}g B%ﬁ&ﬁ&@?@lﬁ%ﬁ}lﬁ%‘ conprises a filter having a geonetry that is
.- candl e, ack;

cone, pleate flat, waparound, or a conbination
conprising at lisdstinggsuty(@fylerz/ether) from the organic phase;

combining the poly(arylene ether) with a poly(alkenyl aromatic) to form a mixture,

wherein the mixture is optionally purified;
optionally purifying the poly(alkenyl aromatic) prior to the combining;
obtaining a polymeric material from the mixture, wherein the polymeric
material comprises poly(arylene ether) and poly(alkenyl aromatic); and
wherein the polymeric material is substantially free of visible particulate

impurities.

2. A method of preparing a polymeric material, comprising:

combining poly(arylene ether) and poly(alkenyl aromatic) to form a mixture,
wherein the poly(arylene ether) prior to combining, the poly(alkenyl aromatic) prior
to combining, the mixture, or a combination of the foregoing is purified;

wherein the poly(arylene ether), poly(alkenyl aromatic), and the mixture are
independently in the form of a solution, melt, or solid, and when in the form of a
solution, the solution is filtered through a filtration system to remove particulate
impurities; and

wherein the filtration system comprises a filter having a geometry that is cone,

pleated, candle, stack, flat, wraparound, or a combination comprising at least one of
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2 3 FEB 2007 the foregoing geonetries; obtaining a polyneric material from
the m xture wherein the polynmeric material conprises poly(arylene ether)
and pol y(al kenyl aromatic), wherein the polyneric nmaterial is optionally
purified; packaging, storing, or packaging and storing the pohyenie
material, wherein the polyneric material is substantially flee of visible
particulate inpurities; and wherein the conbining, the obtaining, the
purifying,.0 onbi nati.on of the foregoing steps is perfornmed under an

i nert atnﬁ%%ﬁ@%%ﬁmgg ®ethod of claim1 or claim2, wherein the mxture
is formed by nwbtainiffed Polisndft Yialéridl RémetHeemixtand wheteil dh& SolmeHconat i c)
to forma nelt mxture. 4. The nethod of claiml or claim?2, wherein the

pol ymer i c material; eomprises paly(asdene gther)agedi nolyx(alkenylcaromatigh whereinotheent
subst ant i . s denpurities. 5. The nethod of claim 1 or
claim 2, ﬁ?&éﬁ%@?%ﬁ%@k’wﬁ’er) conprises a plurality of
structural uni tpackdgirid)stoting)6f packaging and itﬁeb@l;'milehn&riﬂ§wherein

C/r a

i ndependenf |y hal Qqgen, primary or secondary Cl -, al kyl, phenyl,
hal oal ky! ,tﬁ%ﬁ?lmangw%m gtantially.fpee of visible pastignlateinnwirties; andher ei n at

| east two carb : Bﬁﬁ*ge tﬂﬁh%g @H_ﬂ.‘y y o ch @
I S | ndependent ﬁ@%@;@%gﬁﬂ a 66‘%3J1n,gbpr| ?g/b r g@b%ﬁ%@@%‘a‘?@?ﬁ,

phenyl, Ietegaing\steps is/porformed ander\an inert dtadosphetie.ocar bonoxy wherein at | east
two carbon atons separate the hal ogen and oxygen atons. 6. The nethod of

claim1 or claim?2, wherein the poly(al kenyl aromatic) contains at |east

25% by weigght OfpeStnethol Wradlaid it | ye I iggelfrONOMEr
68 2.3 FE3 2007 of the formrrﬁqg i\rh‘gﬁie%%’ %h&fes Yy rogen,ﬁgfﬂ?wég?a yl, or

hal ogen; blendingpaly(arylens esher)and paly(alkedgl arainkti¢): to fomh p medt rhixbwe5. 7. The
met hod of claim1 or claim?2, wherein the mxture further conprises a
sol vent, superheating the mxture; filtering the superheated m xture to

forma 4, The method of claim] or claim 2, wherein the polymeric material is obtained,
packaged and stored in an environment substantially free of particulate impurities.

5. The method of claim 1 or claim 2, wherein the poly(arylene ether) comprises a
plurality of structural units of the structure

wherein for each Q' is independently halogen,. primary 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.

6. The method of claim 1 or claim 2, wherein the poly(alkenyl aromatic) contains
at least 25% by weight of structural units derived from an alkenyl aromatic monomer
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superheated filtrate; feeding the superheated filtrate to an extruder,
wherein the extruder conprises an upstreamvent and a downstream vent;
renoving solvent from the filtrate via the upstreamvent and the
downstream vent; and obtaining a polynmeric material. 8. The nefhpsgmf
claim2, wherein the poly(arylene ether), poly(alkenyl aromatic), and the
m xture are independently in the formof a nelt, and wherein the nelt is
filtered %ﬁ@&g&&n melt filtration system 9. The nmethod of claim 2,
wherein the conbining is perforned in an environment substantially free of
particulate inpurities. 10. The nethod of claim2, further conprising
filtering the solution mxture teo—ck@gm a filtrate; superheating the
filtrate; feeding the superheated filtrate to an extruder, wherein the
extruder conprises an upstreamyv a downstream vent; renoving
solvent fromthe filtrate via th stream vent and the downstream vent;
and obtaining a polyneric material. 11. A nethod of preparing a polyneric
material, conprising: 69 Z 3 FEB 2007 conbining poly(arylene ether) and
pol y(al kenyl aromatic) to forma m xture, wherein, prior to conbining, the
pol y(ary! avierein R s, hydiogenoICy (-oCK aIkyl, G HdMGHehCY! i®VinyD Halbged or @y1- €4 ed
and/or the m xture is purified subsequent to conbining wherein the m xture
is forrmxiﬂﬁyhﬂﬂﬁplﬂQimﬁ-ng the poly(arylene ether) and poly(al kenyl
aromatic) to forma nelt; wherein the nelt blending occurs in a twin screw
counter-rotating extruder, a twn screw co-rotating extruder, a single
screw ext riuder ,The miethgd cofSclaimM rog @lgimo2,aivhéigin thetmixeee further @ombprigesext r uder ;
wherein the extruder, fyrther conprises a nmelt punp; qobtaining a polyneric

rralt eri al I rsplyient supstheating. the, anistyre; tﬁ!‘eﬁi@gy%r superheted mixtukeo o ca _
poly(aryl efigefbdied Qlﬁgébwéhﬁgﬁaéﬁ{ﬁé&éﬁatﬂlﬁ te BNG Skfuddl® whlRiy 't ! ©

material is option agi ng, storing, or packagl ng and
storing t lextrpdérycomprisesran @pstrdam vént mad a downstrgazh Went; remowdng solednt ifiom

substantig]l . free, of visible partjigulate inpurities, 12. A nethod,of
prepari ng%ﬁe ﬁm {‘e HB?‘FI%YJ?“ eﬂ‘ir%*ei dg:pwgtream vent; and obtaining a potlymenc

material.

8. The method of claim 2, wherein the poly(arylene ether), poly(alkenyl
aromatic), and the mixture are independently in the form of a melt, and wherein the
melt is filtered through a melt filtration system.

0. The method of claim 2, wherein the combining is performed in an
environment substantially free of particulate impurities.

10.  The method of claim 2, further comprising filtering the solution mixture to
form a filtrate; superheating the filtrate; feeding the superheated 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; and obtaining
a polymeric material.

11. A method of preparing a polymeric material, comprising:
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reacting a nonohydroxy aromatic conpound in the presence of a catalyst,
oxygen, and a solvent to forma reaction m xture conprising a poly(aryl ene
ether), wherein the nonohydroxy aronatic conpound prior to reacting, the
solvent prior to reacting, the reaction mxture, or a conbin?gwngwv t he
foregoing optionally purified; isolating and purifying the poly(aryl ene
ether); conbining the poly(arylene ether) with a poly(al kenyl aromatic) to

forma mxtur | 0, I | d | f jor to
conbi ni ng. andy SrmPEESdty e ord o Bty AR ART bloarcf 1P 4 Ribaffc

obt ai ni ngwhempal, \prer ite combiing |thé poly(darklenerettier)r the pdlptatkienyk frematt)y wer i c
material |s,substant.ial free of .visible particulate jnpurities and
Conpr | ses DOBaHS PuTRd s paRGrErREAY D SHEBRER wher oi n t he
pol yneric mat egingfeid the MBihraNS ! thimdby chthleRifd B! Pily@fylSicOtthety ahée
polyneric material, wherein the packadging storing, or” packagi ng and

st ori ng opolyfedkenyl gnomatic) toform aaeli;s performed in an environment 70 E 3

FEB 2007 substantial,ly f f particulate inpurities. 13. A nmethod of
bropar i ng a poldrtst trermt PRafinelhirs i adyh s et o PRy Sar omat i ¢
conpound  kWRintREWES RN Gftrudeft AlsIAIS Eerew @XiE&R, a SingledscEA ¥R iffrodaingOor m a
reaction m xture conprising a poly(phenylene ether); precipitating the

pol y(ary| exsuderns@yingextudere reacti on mxture to obtain pol y(phenyl ene

et her) powder; Wﬁef%iirpﬁletetlﬁuﬁ’&{%&ﬂ}%%{pﬁ@%aeﬁlgl?@mﬁpv‘der and pol ystyrene in a
solvent to form @ mXture, erein € anount o1’ pol y(phenyl ene et her)
powder and pol ystyrene in the solvent is less then or equal to about 75

wei ght percent based on the total wejght of poly(pheny]ene ether), powder,
pol ystyrene, aRHt2HBIE énpOlygisper Maksriahdram dher mixie Wherem thee polygnerice

super heat ' téﬁﬁnfp [ t) s L SN Lot eped netal
filters to %lra% a Irfs?sﬁ ?{d g{(a%ée#%e%t%lg téﬂr?g;ptg ﬁ@l [ yf[f' ?%?@bgé)’ %ﬁ%élgl {hgf

sol vent f ipolynidnie rhatérial a4 eptiomalip pasified;concentrated filtrate; introducing the

concentrated filtrate to .an extryuder, V\Qerei n t he extr.uder .(lto rises en
upst ream vent Dackaging, SQEpg.corpackaging and storing the polymeric material, wherein

the polymeric material is substantially free of visible particulate impurities.

12. A method of preparing a polymeric material, comprising:

reacting a monohydroxy aromatic compound in the presence of a catalyst,
oxygen, and a solvent to form a reaction mixture comprising a poly(arylene ether),
wherein the monohydroxy aromatic compound prior to reacting, the solvent prior to
reacting, the reaction mixture, or a combination of the foregoing optionally purified;

isolating and purifying the poly(arylene ether);

combining the poly(arylene ether) with a poly(alkenyl aromatic) to form a
mixture, wherein the poly(alkenyl aromatic) is purified prior to combining and/or the
mixture is purified subsequent to combining;

obtaining a polymeric material from the mixture, wherein the polymeric
material is substantially free of visible particulate impurities and comprises
poly(arylene ether) and poly(alkenyl aromatic), wherein the polymeric material is
optionally purified;

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

packaging and storing of the polymeric material is performed in an environment
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removi ng solvent fromthe concentrated filtrate via the upstreamvent and
the downstreamvent; and isolating a polyneric material fromthe
concentrated filtrate; wherein the polyneric materi al conpr|s§§

pol y(phenyl ene ether) and polystyrene. 14. An article conpri HEEWNE
polymeric material prepared by the nmethod of any one of the preceding
clains, wherein the article is fornmed by injection nolding, direct

i nj ection Mtﬁgy iRk QpaaL et R AmpRnitiedIsi on, sheet extrusion, film
extrusion, profi extrusion, pultrusion, conpression nolding,
theranorning, pressure forn1ng, hydroforn1ng, or vacuum form ng. 15. A

dat a stor e mediu | Si.n mater'LaI, prepared by the
met hod of ghyohbé H}"?Wg%fﬁpéﬂ&gﬁ ﬁ'gpeéﬁcrﬂ}a , COMPprising:

reacting a monohydroxy aromatic compound in the presence of a catalyst,

oxygen, and a solvent to form a reaction mixture comprising a poly(phenylene ether);

precipitating the poly(arylene ether) from the reaction mixture to obtain
poly(phenylene ether) powder;

mixing the poly(phenylene ether) powder and polystyrene in a solvent to form
a mixture, wherein the amount of poly(phenylene ether) powder and polystyrene in
the solvent is less then or equal to about 75 weight percent based on the total weight
of poly(phenylene ether) powder, polystyrene, and solvent;

superheating the mixture and filtering the superheated mixture through a
filtration system comprising sintered metal filters to form a filtrate;

concentrating the filtrate by removal of solvent from the filtrate to form a
concentrated filtrate;

introducing the concentrated filtrate to an extruder, wherein the extruder
comprises en upstream vent and a downstream vent;

removing solvent from the concentrated filtrate via the upstream vent and the
downstream vent; and

isolating a polymeric material from the concentrated filtrate;

wherein the polymeric material comprises poly(phenylene ether) and

polystyrene.

14.  An article comprising the polymeric material prepared by the method of any
one of the preceding claims, wherein the article is formed by injection molding, direct
injection molding, blow molding, extrusion, sheet extrusion, film extrusion, profile
extrusion, pultrusion, compression molding, thermoforming, pressure forming,

hydroforming, or vacuum forming,.

15. A data storage medium comprising the polymeric material prepared by the

method of anyone of the preceding claims.
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