POLY( ARYLENE ETHER) COWVPRESSI ON MOLDI NG BACKGROUND OF
THE I NVENTI ON This disclosure relates to poly(aryl ene
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preparation of polymer blends may have a wide particle size distribution, which can

affect processability. Moreover, the density of the poly(arylene ether) powder is generally
less than or equal to 0.6 gram per cubic centimeter. Such a low density requires large
volumes for storage and transportation. Moreover, due to the fluffy nature of the

poly(arylene ether) powder, it is difficult to feed to an extruder at higher feed rates.

Accordingly, there is a need in the art for a method of forming poly(arylene ether)

powder into a compressed form that has better processability and higher density.
BRIEF DESCRIPTION OF THE INVENTION

Disclosed herein is a method for compression molding poly(arylene ether) powder. The
method comprises introducing a powder comprising unheated poly(arylene ether) powder

to compaction equipment comprising a compression mold and subjecting the powder in



to conpaction equi pnent conprising a conpression nold
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Poly(arylene ether)s are known polymers comprising a plurality of structural units of the

formula (I):

)

wherein for each structural unit, each Q! is independently hydrogen, halogen, primary or
secondary lower alkyl (e.g., alkyl containing up to 7 carbon atoms), phenyl, haloalkyl,
2



hal ohydr ocar bonoxy wherein at |east two carbon atons

separate the hal ogen and oxygen atons. |In one
wepdsdosyent each QL is al kyl or phenyl, especiedCT/yS1005/d11754

al kyl, and each @ is hydrogen. Both honopol yner and

copol ynmer poly(arylene ether)s may be incl uded.

Exenpl ary honopol yners i nclude those contai ni ng

2,6-di methyl -1, 4-phenyl ene ether units. Suitable
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ether) used and the ultimate physical properties that
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2.3, 6- trimet hyl phenol . Cat al yst
80,000 amu, as determined by gel permeation chromatography. The poly(arylene ether)
may have an intrinsic viscosity of about 0.08 to about 0.60 deciliters per gram (dV/g), or,
more specifically, about 0.29 to about 0.48 dl/g, as measured in chloroform at 25°C. It is
also possible to utilize a high intrinsic viscosity poly(arylene ether) and a low intrinsic
viscosity poly(arylene ether) in combination. Determining an exact ratio, when two

intrinsic viscosities are used, will depend somewhat on the exact intrinsic viscosities of

the poly(arylene ether) used and the ultimate physical properties that are desired.

Poly(arylene ether) is generally prepared by the oxidative coupling of at least one
monohydroxyaromatic compound such as 2,6-xylenol or 2,3,6-trimethylphenol. Catalyst
systems are generally employed for such coupling; they generally contain at least one
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systens are generally enployed for such coupling; they
generally contain at | east oneheavy netal conpound
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methods, are described, for example, in U.S. Patent No. 4,888,397 to van der Meer et al.,

and Japanese Patent Publication No. 2003-183385 to Tokiwa et al.

It will be apparent to those skilled in the art from the foregoing that the poly(arylene
ether)s include many of those presently known, irrespective of variations in structural

units or ancillary chemical features.

The poly(arylene ether) is in powder form and may have an average particle size of about
50 micrometer to about 1500 micrometers, or, more specifically about 75 micrometers to
about 1250 micrometers, or, even more specifically, about 90 micrometers to about 1000

micrometers. In some embodiments the poly(arylene ether) powder has a wide particle
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50 m croneter to about 1500 m croneters, or, nore

specifically about 75 mcronmeters to about 1250
won@sesweers, or, even nore specifically, abourCP0S2005/011754

m croneters to about 1000 micronmeters. In sone

enbodi nents the poly(aryl ene ether) powder has a w de

particlesize distribution, ranging in size from about

0.2 mcroneters to about 5,000 mcroneters. Particles,

as used herein, may be individual particles or
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SP%@“@HM@P%WO&T@WPWZ%? CBrch as |ight stabilizers and
others, lubricants, plasticizers, pignments, dyes,

Th%@oﬂf(ﬁ?feﬁe cfhlh)i powd@lt ﬂnﬁy 8piesHaly chinpiéd Giridge Additivedfdr example,
m xt'ur és t her eof n(gl ary anti oxj dants | ncl ude

anbfogghgphﬁgmm(aé@ants, ;@éﬁ?ﬁﬁf agentsy plgr@wglﬁ, l SBH:@F]SY pt)abﬂlzers such

PR e g, S ISP pRBERRIN, sl i

sta21c4agéntsl bldvling )agplhsgngﬁid pinxtswhmhereofb rE)@ng)dagara}momdants include

nt aer hr| t hi t | a I
or; 9]&?8 aFE Iig’elcl tgﬁ(gglﬂil{%’ e'ﬁ?ﬁgdu F 20! Bis(24-dict-
butisgg]% Esﬂwsﬁhlw ﬂ)hs(ljll-@[le-ﬁutyﬁﬁl@ﬁyl}i@entﬁ@ythﬁmnﬁlﬂﬁ)sphlte 2,4-di-tert-
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pogg)ﬁi 1S )e}ﬁ@%lﬁ/la??dj}ea&?&f Rdhts of W%@ﬁgﬁo&bﬁ@ameas for

ated Teactron ts of
example, tetrakis [methylene(3,5-di-tert-butyl- 4-hydroxyhydrocmnamate)] methane and

3,5-di-tert-butyl-4-hydroxyhydrocinnamate octadecyl; butylated reaction products of
para-cresol and dicyclopentadiene; alkylated hydroquinones; hydroxylated thiodiphenyl
ethers; alkylidene-bisphenols; benzyl compounds;‘ esters of beta-(3,5-di-tert-butyl-4-
hydroxyphenyl)-propionic acid with monohydric or polyhydric alcohols; esters of beta-
(5-tert-butyl-4-hydroxy-3-methylphenyl)-propionic acid with monohydric or polyhydric
alcohols; esters of thioalkyl or thiocaryl compounds, such as, for example,

distearylthiopropionate, dilaurylthiopropionate, ditridecylthiodipropionate; and amides of
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par a- cresol and di cycl opent adi ene; al kyl at ed

hydr oqui nones; hydroxyl at ed t hi odi phenyl et hers;
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beta-(3,5-di-tert-butyl-4- hydroxyphenyl)-propionic

acid with nonohydric or polyhydric al cohols; esters of

bet a-
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di stearyl t hi opropi onate, _dil aurylthio rgpionahe,
magy ¢lpg gg@yq:d(, ISRl PP rf%ia)@qg)tl%;sﬂgﬁgzs, %aﬂlggi ioxide, fibers, glass fibers
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reRRRARNAAH Be PRIFGRIE, ce¥B Spliedt oRs ifdereghiator k&RbmR fttexample
and non-chl ori nat ed phosphorus-containing fl ane

organicyplthaphatesranyl obganjsraomporeds coptainirg pHosPRERI-RiEagFhpnds.
for regulatory reasons, for exanple organi c phosphates

r ' NN <t
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joined together to provide a cyclic group, _f .
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| [ I 1 i S bi 5 henvl
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bi eopenptyl) p e h I 1
PR s ik E DR HaLy PR B Bp R Rl o i phosphate
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phobsptagm pt the like. A specific aromatic phosphate is one in which each G is aromatic,
for example, triphenyl phosphate, tricresyl phosphate, isopropylated triphenyl phosphate,

and the like.

Di- or polyfunctional aromatic phosphorus-containing compounds are also useful, for

example, compounds of the formulas below:



phosphate, p-tolyl bis(2,5,5 -trinethyl hexyl)
phosphat e, 2-ethyl hexyl di phenyl phosphate, or the
wo pdos/102speci fi ¢ aromati ¢ phosphate is one i nPE@IUSIN05/011754
each Gis aromatic, for exanple, triphenyl phosphate,
tricresyl phosphate, isopropylated triphenyl
phosphate, and the like. D - or polyfunctiona
aromat i ¢ phosphorus-cont ai ni ng conpounds are al so
useful, for exanple, conpounds of the formulas

bel ow. wher ei n each i s i ndependently a hydrocarbon
havi ngol [t O abou , carbon atons; each & is

i ndepear 3L<;“ ocar bon or hydrocarbonoxy having 1
to abou 30 bon tons; each X is independently a
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phosphat m blsphenGP A (, respectively, their

ol i gomertc and pol yneri ccounterparts, and the |ike.
Met hods for bhe preparation of the aforenentioned di-

- or polyfuncfreﬁal aromati ¢ conmpounds are described in
British P Bt No. 2,043,083. Wien a flane retardant
i's pregen hef m xture may conprises about 1 to about
40 mélgﬁ% per@e'ﬁ flame retardant, or, nore
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even nore specifically, about 1 to about 20 wei ght
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speci fically about 90 to about 99.9 wei ght percent,

Noyr2,048084. nor e

When a flame retardant is present, the mixture may comprises about 1 to about 40 weight
percent flame retardant, or, more specifically, about 1 to about 30 weight percent, or,
even more specifically, about 1 to about 20 weight percent flame retardant, based on the

total weight of the mixture.

A binder may be added to the poly(arylene ether) to form a mixture having improved
cohesion between the particles of the poly(arylene ether) powder. The binder provides
flexibility in manufacturing articles using the compression molding method. The binder

does not cause irreversible agglomeration of the particles of poly(arylene ether) powder



specifically, about 95 to about 99.5 wei ght percent,

based on the total weight of the m xture. The m xture
wOoragosaesypr i se about 0.01 to about 40 wei ght pePCENS2005/011754

bi nder, or, nore specifically about 0.1 to about 10

wei ght percent, or, even nore specifically, about 0.5

to about 5 wei ght percent binder based on the total

wei ght of the m xture. The binder nmay be a reactive

bi nder, non-reactive binder or a conbination thereof.
wﬁ@ﬂ%oﬁibﬁiiﬁ FithMhe Po RBE bhed) rpoﬁlldblgp'ﬁﬂirtb @noldil?ﬁg éhen the binder

crystalline or anorphqus. When the hinder
is preperttaihp inature Hay SPREES Fhesl &0 AR %éﬁp‘@?lél%tunﬂéc%g%lY(afﬂene

I ' more

etﬁe vspder eo?,;r?grre ys %ctrllf;&él ﬂé‘%ﬁ 90 \}\ﬁgﬁ&%t ol \k@lgﬁ%fe?éeﬁf 8r,eléh
specnﬁa:aﬂﬂlyp asqut t%etobahmd‘e 9915awe1ghtTgerb@3,sb€tSh® inche defakveight of the

th
b YGRSy Sk A g P SR5H Y5ebl B Fter o,
méB8pReficai@rapbanel &f 4u) 1(PWear patsht,i drseleh mdds epedifically, about
non-reactive binders include vinyl acetate and its
0.2/t abpyt § weight prepantibingenasss ongthe toipleveaeht 96 ﬁ@ﬁglxaﬁ%l

pol ymers, oligonmers of ethylene vinyl acetate , high
erq? fer ot 85 MhaRRDikdd Rdh - reRPVY BlReBr a 88tbination thereof. The
pol yte

f1 uor oet hyl ene di spersed in a
bmdey,r when aolryyieumqrrcpligem@up,omvréze crystalline or amorphous. When the.

elgﬁt%gltgfrs? ﬁl e OfHR i § a/er o@el‘t’%&ﬁ%ér rl%§s Eln 'op gé@eﬁ to tl%e glass

0 S Ao Ul out
tradeHtion I’t&mlbaﬁt&& @) oh éhet pctlﬂdarymiegéther))f Wlhm tte bp&iﬁs 1soamorphous

O her useful pon reactlv der Iud sto
the |bgder @gpgﬂ‘)gngpsst ap gF gy ntﬁl € PR ( ep?l & gc’ﬁ A S on-Feactive
blﬁ&Hi’ AN ty%‘ﬁyneer%r @ﬂl@blﬁ&kthﬁtoﬁ AbXFBIchve %ﬁrthttl@egﬂ)(ﬂy@rﬁene ether)

nd A-B-A € bl ock copol yners_are disclos
poevcbnpmb jtself. isatol eRtrepgiys drndess nplpdosinyl scelaie andgs derivatives

m%l:uélgg V.glg}% ac t’ﬁgeg(glggog% So%wn'g P’élt%AS %ﬁ%arg?g r?grélﬁlcyl%rﬁt \%E§1 acetate ,
higio Pﬁﬂ;?cﬂgglznggfs &HBE) polyoleﬁns and polytetraﬂugioetrhglene éilEsggrsed ina
stg%p%gqr%@g@e%&pé&me& ogg%égf&p?r%q@?% yusu'cﬁ?y( preser)t in the

JiRRASE W BNBRAMY bf ﬁioht’h@ﬂﬁabléﬁpﬁ)/‘lv ?Bt)phe(r&%as@@ pA ko tas weight
or -a conbi nation of two or nore o e foregoing

ofghedispersipi.c bl ock copol ymers. A reactive bi nder may be
either self reactive or reactive with the poly(aryl ene

Oﬁl%pﬁgehd non-reactive binders include elastomeric block copolymers, for example, A-
B-A triblock copolymers and A-B diblock copolymers. Suitable A-B and A-B-A type

block copolymers are disclosed in, for example, U.S. Patent Numbers 3,078,254,
3,402,159, 3,297,793, 3,265,765, and 3,594,452 and UK. Patent 1,264,741. In one
embodiment the elastomeric block copolymer comprises polystyrene-poly(ethylene-
butylene)-polystyrene(SEBS), polystyrene-polybutadiene-polystyrene(SBS), polystyrene-
poly(ethylene-propylene) (SEP) copolymers or a combination of two or more of the

foregoing elastomeric block copolymers.



powder. The presence of a binder may inprove the
appearance of the conpressed poly(aryl ene ether)
w@omwdaesoand nmay enhance the flexibility in PCT/US2005/011754
manuf acturing of articles fromthe conpressed
pol y(aryl ene ether) powder. Useful reactive binders
i ncl ude functionalized oligoners wherein the '
functional group is selected fromthe group consisting
of carboxyl, acyloxy, imno, imdo, hydroxy, glycidyl,
A BiLAR &ﬁéeleﬁeyxbe BRI A FRACHi RAGE Fa4etiWY WitBrthe ipoBAatdliene cther)
but are not litmted to, hydroxy term nated
popwdery bahamr@ﬁ@ce @%@xblmlez SBaY, HNDioNe 4b% aprearadp® of dhe ggmpressed
t
ol BST-AF i oo ey BB R B it R el
ﬁe@i&B@bm@ﬂﬁﬁﬂ@ﬂh@nﬂhhya&mgpswdﬂd conbi nati ons of two or
nmore of the foregoing reactive binders One or nore

USER B S R PRl R e B A Bup i
selbétBd §om thé BRoup ORVIREEIoBDarbok ] Agldxg, iednd, imetophydraty, glycidyl,

t t A nodi f
oy g%g?%r Greuplanmsgetde MR e B BF Foh AR . ydrory
@%9 g&gcar ienc; ﬁf)ﬂhlz@@gﬂof}%hﬁgleﬁaeéﬂo%dhi%@'%@@ta@l@'cﬂls amine

onyl ~cont ai ni ig conpounds, aci d
rﬂfmliateﬁ Paiwhylam glyenls, goly, glmdﬂcﬁzydeaxﬂ@shyda@xyde@zm@réé triethylene
f one n itril
gl)@B g pil ﬂe(ss gxbcﬁfo boné OOE'pt%’un gn&?s%tg?lﬁéqf&?%)mg reactive
biRRELrs, am ne contalnlng conpounds, imde contalning
compounds, hydroxyl cont ai ni ng conmpounds, epoxy

cont ai ni n ounds, oxazpl i ne gantai ni C aunds
Ongner TRINOtaGY nm0ﬁ5nté S0l haEesestg B, Pyg%@g? AU powder.
THER Ghiidle 'L‘%B&me@iﬁay QTR |b$rﬁief‘s°dvﬁérﬁ&ﬂﬁﬁ§§sioﬁﬂn@ﬂm‘gﬁf Barried out
conpaction of the poly(arylene ether) powder and may
aipnmd&n@e@ﬁgﬁngle phase or nulti phase conpact. A
mul ti - phase (or tmo phase) solid article may conprise
A AnbHPife GG &% 'HnétHJ?no?Hr&é%ndﬁ PR 8dded to th
conp?@gé % ene et her %mﬂegfngitugg et o e
poly(arylene ether) powder Useful modifying agents include acid halides, carbonyl

tery

P'i

containing compounds, acid anhydrides, acid amides, carboxylates, acid azides, sulfone
" containing compounds, nitrile containing cofnpounds, cyano containing compounds,
isocyanate esters, amine containing compounds, imide containing compounds, hydroxyl
containing compounds, epoxy containing compounds, oxazoline containing compounds,

and thiol containing compounds.

The compression molding method may comprise cold compaction or warm compaction
of the poly(arylene ether) powder and may produce a single phase or multi phase
compact. A multi-phase (or two phase) solid article may comprise a fused cover of the
mixture surrounding a core of compressed poly(arylene ether) powder mixture.
Alternatively, a multi-phase article may comprise a fused binder extending throughout

the article. The binder may be grafted or end capped on the poly(arylene ether) powder.
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Alternatively, a nulti-phase article nmay conprise a

fused bi nder extending throughout the article. The
whewdaosoeny be grafted or end capped on the  PCT/US2005/011754

pol y(aryl ene ether) powder. Conpressi on nol di ng

i ncreases the bul k density of the poly(aryl ene ether)

and t hereby reduces volune. Cold conpaction conprises

subj ecti ng an unheated poly(aryl ene ether) powder and

opti onal conponents to pressure sufficient to form an
Coﬁfp?és'é‘nbﬁ rﬁtﬂ&ﬂng An@efieNHetbullo el W the Polg(acyithet @hapant thereby

a conpressive strength of about 5

IB&#@%@ﬂ@n%(kg) to about 3000 kil ograns(kg). Wthin this

range, the density may be greater than or equal to
CotP %Ultn tﬁngédﬂgﬁ}xseé) rsubg@@fn sPeahddabbly(arge@ataier)t ﬁkﬁﬁder and

or eq abou cn8. Also within this rang
optld)tfal dempotteptsnaypréssuicen§icieni fo Sorme ey atticlechaybigye qnsﬂy ‘of about

0] €S | C
OBUEEF ey B L ST B s
ab&ft@@t)? hlé%raxﬁs(ﬁg) eWitain this radpeythe Slekdty may, beny‘eater than or equal to
SpeciTl C @

ly, greater than or uaI to
abeyt 0. GSH s ém%% &R5eH] iceﬁ ) %reatﬁfr PRBIYF! Sq o%ﬁ‘léf’ h@%‘mor Also
wifthy Ais treh bcﬁé’ tdelglsgt? Ilﬁgy bghé‘ss Ocﬁélp beeGhaY 8o Sb&@NDL y/drey oBemore

ess tha or eq oy, nore specifically,
sptodSeallyhBens dxanem[mualttg @@g‘ol R@/er@r Tho sampessave strength may be.

gr??gqr;:}laagllr%faelgl eﬁ‘t%l es?f tkh g%@Prengé 1cat1§rr %1%%% - 8 oﬂ&ﬁﬁl to about 25

kgOBt, | B8R Imaze @p@macmly, pfefemblj‘( (grdatdr rtiebuart eqial tooabdme 100 kg. The

conpactlon equi tion [
cosambos s sis B et 45 B hefi oSS APy, s
O thhn 6%(13@11@@090
th% Aryeggé%!) gIS‘OnOSlE ?ggégﬁgwﬁisrp eiigaﬁ}eyr&e?gl ly. The appli g%y

pressure is about 0.05 tons per s%# e centinetre
Thiet poie(pcsiany etherhpeyvder seayobe bigadedypt \?/139 PRtpnAlROREYS, prior to

1nttggou?81§ It({ fd c%h%ﬁ@tgfrn ecﬁg[}fnéﬁ? di'if ?ﬂee(forﬁﬂ&é‘ﬁbrpé BSHEt cb@iprises a

on/c re specifically, reater t han
m@ms efirakmitiog atheutodpenents/ ¢ pobyr(arytene gthedr @owder and optional

C|f|cal r.eat than or e qu o about 3
§Wﬁﬁﬁmygg%%%ﬁfFWSEm?HPB”FgﬁEI ?ﬁl “appl i ed pressure
may be | ess than or equal to about 20 tons/cn®, or,

Tﬁmi@llé@ngwsﬁuw@é hpout DESStohper squaleqleaﬂlmb’we étmenmﬁSo about 50.0
C

t ons/ or, even nor ape0|f|calhy ess t han or
tor@s‘ﬁ%| Wéthgbtgmraqge the applied pressure may be' grea

ton/cm?, or, more specifically, greater than or equal to about 2 tons/cm?, or, even more

er than or equal to about 1

specifically, greater than or equal to about 3 tons/ cm®. Also within this range the applied
pressure may be less than or equal to about 20 tons/cm?, or, more specifically, less than
or equal to about 15 tons/cm’, or, even more specifically, less than or equal to about 7

tons/cm’. As used herein, ton refers to a metric ton.

Pressure is applied for about 0.1 seconds to about 100 seconds." Within this range
pressure may be applied for greater than or equal to about 2 seconds, or, more

specifically, greater than or equal to about 5 seconds. Also within this range, pressure
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tons/cn2. As used herein, ton refers to a netric ton.

Pressure is applied for about 0.1 seconds to about 100
waeemonae21 Wthin this range pressure may be apptT/es20h8011754

greater than or equal to about 2 seconds, or, nore

specifically, greater than or equal to about 5

seconds. Also within this range, pressuremay be

applied for less than or equal to about 15 seconds,

or nmore specifically, less than or equal to about 10

Elﬂ_ﬁﬁed 160 183§ 858 b BqRE flbBUBLS @cbRIFPE, aious spebiisally, e than
of the poly(arylene ether), typically at a

0r@@h%@MﬁPHWH)%$mﬁEout 0 degrees centigrade (C) to about

70C. Wthin this range, the tenperature nay be greater
Co ?&sﬁﬁ o@ &ht att%tenggx‘a‘dfre RGs tth'i then%'&' tBOBEIfarfAddd dther), typically

eater t an or to about even nore

at 8 tmmefatmalolf yboug lOengps cansigrade (€9 @@Bbq% 78k uWVithin this range, the
w thin this

ter?]ﬂaéﬁurgrrnaeyqtbeagre?tsr g]i é(lélg%% aﬁaglggﬁf.;?éru gng)é S c%?l:l}ﬁ Jreater than

or le@&8 té Bisdut A0° & Ppdvehanarb Qpémﬁ@ﬂy, greateethan omeqwal to about 15°C.

spec fically, less than or eq o about, 55
Alsoyvihiaithis serigsnibe ﬁ%&eratﬁr@mwm Eﬁh%faﬁ%al '8 8%9}&2%” dfigmore
sp@cﬁ%@ﬂl%j Egsdﬂﬁﬁtdr ahl t%%’ﬂéﬁﬂ@@bs oIf Ocve R TGS tsh 8Afi€dly] RIF® fHian or
bj ecti ng t e pol y(aryl ene ether) powder and

equadttod aboask ST6hponent s to sufficient pressure and
tenperature to forman article. The conpression

TSGR L hhnalush AIRuANRH a5} i o

coﬁ@mmtwmpaﬂm eqmpuﬁmt amiqmb;ﬂ:hngﬂeqmlxﬁm@ga ethe powder and
heated to a tenpe e sufflc nt t o _at ast softq

opfiE RSP R SRy bhaomar el it B! afHpg The

coﬁ@%shﬁﬁ tePhRERhre WREs thBe tHel TS the Bolp(eFeny ¢th@). Thepoly(arylene
poly(aryl ene ether) in the absence of a binder to
etheropnvetst and entional:eompenenisweer POhs ¢UPRACERR e@tlhfé?l}t are heated to

a t%%ggl%{urg uBRIH & Y IERE sGhdiehE bRRIHEI LT I%%Eééﬁ? or @ﬁ%pbd(l[y@gylene

a|n|n sufficient pressure to the at |east
etlseDf drﬂﬂbﬂbmdém(f]&ﬂn)ﬁhebmdat ik pregenpomdbe pay(apdeng cahe]r) mrike absence

P RS B o, Y SR £y o

' etlﬁé?j Yot ﬁﬁb&ul%t hay ﬁ])ylrnghMiE linaliﬂtaﬁhmgesufﬁmehﬁcmemm td dhe at least
i

forman-article having a density of greater than
sogeqied] poly(arylene ether) powder or poly(ar;s/lene et]qer) powder mailxture while the

temperature of the at least softened poly(arylene ether) powder or poly(arylene ether)

powder mixture is decreased to form an article having a density of greater than or equal
to about 0.95 g/cm® and a compressive strength greater than or equal to about 4000 kg.

The article density may be less than or equal to about 1.2 glom’.

The density may be
greater than or equal to about 1.0 g/em’, or, more specifically, greater than or equal to
about 1.05 g/cm’. Within this range the density may be less than or equal to about 1.5
g/em®, or, more specifically, less than or equal to about 1.1 g/em®. The compressive
strength may be greater than or equal to about 5000 kg, or, more specifically, greater than

or equal to about 6000 kg.
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to about 0.95 g/cnB and a conpressive strength greater
than or equal to about 4000 kg. The article density
woregshesokess than or equal to about 1.2 g/ cnB.Pamnes2005/011754
density may be greater than or equal to about 1.0
g/cnB, or, nore specifically, greater than or equal to
about 1.05 g/cnB. Wthin this range the density may be
| ess than or equal to about 1.5 g/cnB, or, nore
specifically, less than or equal to about 1.1 g/cnB.
AR ?ntﬁﬁﬁahg O;Y&y(%i’;‘l@ﬁ@itﬁbr)@d’\ﬁcl&i‘ of beBA@¥lehd ather) rpoezﬂtdlaimxture
to about g, nor e speC| fically eat er tJ]
to the ceqmaqtlop@qmmwt @@a@wé@r o poyyder mlﬂ%ﬁj@%ée ppgessed to reduce
I t her, et
or BERGHTEYy SR 5415 eopBE ol i POM(R! KBRS DRl processine
incbudep @Mﬁlonmuktasomﬁnﬂymbeaquumcmds@d like. Gesl u@l@notranpedrmv e at
gas, tra n the

2SS e SRR SER BRI rpt vnine o

I!gﬁctaﬁ%maﬁh&ﬁtér%@hermdfﬁn@ﬁ'ﬁ it e dtl ke. Gas, when
rapped in the at |east softened pol y(aryl ene ether),

may be rel eased throu h mg)l e.vent

WEBHHBEAGENOBAE RO N B hBI HELHo B the rPanfel may be
ad@d mm‘ﬁﬁ%oﬁ@?'ﬂa%@&%ﬂﬁ&lh’q% fheRQnifastion &gﬁ’ IﬁérﬂerThe poly(arylene

m xture the i vidual “conponent’'s may
etteh)npriveden ewysteymoved seitu et dngiongl qomponents cﬁﬁpl’a@@ iadhndef in a dry.

o G D PP LSRN A B a5

feddiibtoat d¥la@regteriddd iBytcht 6r quatlrc@dtimldmg flolvemiqixg mag beased. In one
cavity of a confined press gﬁv e or.to

cbedEnd ole BRI APRIBF Al S QRSP SREPRREBlSmaY be
1ntfr(£c% BedT 4 Qgir&aﬂée@?)oﬂsﬁdan EXrfRE aﬁmbﬁﬁeﬁ melt&® oPisbfikgied by

sone or al the other optional conponents may
hehtmg uhe enthulse @ by avirtuct ofr ssshepuingiagiiontol dhe exruses. r%%?olaﬁaylene

t d er ted or
B R S DRSPSk St O o
bifiek, Wilakath ﬁﬁ&seﬁiﬂd&‘ée)d peve dowhsreasidedhe/fiat edpatnd f eed

port of the extruder and m xed with the m)lten bi nder,

erein the second feed port downst ream h
Wﬁgq g?} q%@’ékf 1:68§q1t t%(é(ﬂ'n%re f%LésruS]]l\é o%crué %t n% [ a%urg greater than
th€ RIRR @S RrelbT iR Bidde @EE [eSs Bn mdmm&haponﬁy@rgemmm powder,

than the nmelt tenperature of the binder and |ess t

ha
whengherhingder is leysppbing( ghﬂcgm@reégl% ps:c%%jaetpmperature greater ‘Hlan the
Tg of the binder and less than the Tg of the poly(arylene ether) powder, when the binder

is amorphous.

The pressure applied is about 0.2 tons/cm? to about 20 tons/cm®. Within this range the
pressure applied may be greater than or equal to about 0.25 tons/cm®, or, more
specifically, greater than or equal to about 0.5 tons/cm® or, even more specifically,
greater than or equal to about 1.0 tons/cm®. Also within this range the pressure applied
may be less than or equal to about 10.0 tons/cm?, or, more specifically, less than or equal

to about 5.0 tons/cm?, or, even more specifically, less than or equal to about 2.5 tons/cm?.

12



when the binder is crystalline. The conpression occurs

at a tenperature greater than the Tg of the binder and
wo ews/10392n t he Tg of the pol y(aryl ene ether) pPemES2005/011754

when the binder is anorphous. The pressure applied is

about 0.2 tons/cmto about 20 tons/cm. Wthin this

range the pressure applied nay be greater than or

equal to about 0.25 tons/cnR, or, nore specifically,

greater than or equal to about 0.5 tons/cnR2 or, even

Pré¥Bire ntRafR! dbbE& fo abdiit 860 SdcohdA8 aBbutP0akedondbWithinlthi3 range
tons/cm. so Wthin this range the pressure applie

) d
prasauyre baay & sapphech for Zeegignlthano onisaERl 190yt 9RY/ERpds,pr, more
peci.fi I al .
AN 6L 5L kAR, s, s
maycheadpplied &rdeds tRarbot equal ndgboRr &5¥useeontisy o encap phdcefisally, less

for abqut 300 conds, to about 2000 seconds. Wthin
thanr eqyal fiyebayt @ﬁﬂgoq‘i]ﬁy be applied for greater than or
equal to about 500 seconds, or, nore specifically,

In %t@%lteﬁ %{dﬁb@ﬁheﬁf, t8€| Watnptessiak audth @D Qompdesdaixidy e poly(arylene
cEheRERPYGr e ST e P Sob et B thgpture 5 Rolated by
deVBIGEIS {3181?%){' e shges. SAARHIO birReudutioRs &RAde sdRBBns resulting from

seconds. [n another enbodi ment, the conpression method 4
potyonisatimsofithe bingett dren protese doliavang pelymeriyatiooverethe gdissqiution of

soluti,qn of .the binder in v . e
g BN DSRS0 B0 g B e
sofotibh aht1edRi BElBrsofitiots iabd Subpenbivae IdvolatiatRonr Bsthe tremgval of
from pol ynerisation of the binder, or. a Erocess

solvgn thigug ﬂ_ﬂfo‘ﬂ?‘f?é‘f)’fl Shisrenerateres thededetian PEPICEoer § fynbination
thbredy ag‘ﬁg RN atibh 1§ caRleMeRt- atAS tdhgReatRr RN tHeh the Tg of the

regard to binder solutions the termsolution includes
pohygetyleno lethero iEheaiselaars pleths ingngire may &k Sefriedtqubin p deyigilizing

SRR SO S MR By LBER) O v, s
ev@lgufbtbfsatﬂiaslﬂ védiels eylﬁfh mehe piaslaad icombimtionssof twa bedhooebf the
at a tenperature |less t A of th I I .
e SRl ot 555 RE 1% Bt BN KR,
neﬁ%&{s%ﬂg,rb}%o@@&?hﬁécﬁbﬁ 81 WAEXInipidBsn & dR@iueh abdher

ds i1 nvol ving spray drying, w ped film
evaporators, flake evaporators, flash vessels

Deroladilizing g5t udgrii andoprpr 9553si 6H K0y 18e ait Fs@i%IlwélI-Ivglve a twin-
screw extruder equipped with multiple venting sections for solvent removal. The
devolatilizing extruders most often contain screws with numerous types of elements
adapted for such operations as simple feeding, devolatilization and liquid seal formation.
These elements include forward-flighted screw elements designed for simple transport,
and reverse-flighted screw and cylindrical elements to provide intensive mixing and/or
create a seal. Particularly useful are counterrotating, non-intermeshing twin screw
extruders, in which one screw is usually longer than the other to facilitate efficient flow
through the die of the material being extruded. Such equipment is available from various

manufacturers including Welding Engineers, Inc.
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foregoi ng nethods nmay be used. The isolated m xture
may then be conpacted, if necessary, by cold
W@ oo9paezon or warm conpaction as descri bed abp@BUS2005/011754
Devol atilizing extruders and processes are known in
the art and typically involve a tw nscrew extruder
equi pped with nultiple venting sections for sol vent
renmoval . The devol atilizing extruders nost often
contain screws with numerous types of el enents adapted

Usfrg/ tha U BPSFaah! QRadFors ¥od, ftResiif@rylene ether powder may be

olatilization and |iquid seal fornmmation.
combanteshinto small peléets, smat rdisks| wighvasing dhiskness eﬁgﬁ? éarge sheets of

des' %?elﬁk? O ése l gm{nﬂ?cﬂ%ﬁ’ Ol ui n?éﬁg 1£8¥@é SEoth! ESHHned pressure

Fi Cal el enem e I ntensi ve
detices aigl a;t’tﬁlisﬁm @avemts e Ia ese@iﬁneﬂ’emd:ssm‘alcmvicy ths @blyi(arglene cther)
counterrotatln fer me

t
pOBSET BPRdeT; FE af, d Ysewmh ‘?aégdugﬁma{éﬂfﬁ%ﬁq 6%}% ripeen two
opfé(gk@n%%&ﬁ&est CC&ﬁﬁr’e;lss'ldrﬁffs Qlogé Eitlfdr eitb thdl@\ E%@U@ﬁl shepe @ir énto a

e material” being extruded. Such equipnent is
sheet ai blabk éhat ksoletey hroken gp i pehicyetthe é@ssreqi PRARA 8120\ [y PHggrsion

deﬁlg?sn Q}feiagll‘;{garggl?e {hg ér}gdeg? dpwd A m"ﬁ‘ﬁ%féo@? shear and is

cofisvligaed adile bting Stﬂijédtecbﬁl presssre is awlid. Ehtﬂidates\malﬁ be dorpied ginder
thlckness or, into Iarqe sheets of varying thjckpess. b

pregswp R dicg hYRE ARSI GFRSA SoTTREY & Y faipltifighey may be

brikeRSHHEEL cReH §8S WILFuLXbAfRIGReRaM d&tces hclade pRionfledolding
pressure device the poly(arylene ether) powder

. or

prmml deblating pressdss rell resgtmagiotso rpgeﬁﬁtaag g8llp.nbrquettyigeplls, gear
d on

rBkd 9 REPRRR Y0 PASRLIE SLHARST: nfEIBAE SO Byisin

rolid) ediileaiot hidm&uaﬂly abmpﬂsmga@awty, okenthelssy whernhaeé\ne cerhlination

esired shape and sjze hi. extru n devi.ce
WAy SR Pl SRR B S BEP RN 1 P (iaeegisgrolls
Ex3heRh Rided Rickiad paldt aalledinppelier thﬂlsﬁ@@l&bﬂoﬁ%;&ddér@ and single
pressure in a die. Ext r udates may be forned

scmem FYeinj SETQH BTSSR nés aisgch eremyands Ftheighait stEE pesification the
Eﬁ%e (9?*’ Cerld o Hi eca‘ilﬂflﬁ WRL R Ml?(iéﬁneﬂé%ﬂ%) Fothder is

con |ne pressure devices i'ncl ude
compﬁésserds inchuatiehj andiie ﬂxemkamshedtatah@xtm@erp Freeseambadinent, the pellets

conpactors ol ettln I
RS AR At Rt TS el PPl affs bkt ey mm
to RSO3 hnt. NAtanSOBE 16 BEHIIESIS | th%rkilsks have a thlckness of about 1 mm to
about 50 mm. In yet another embodiment, the sheets have a thickness of about 2 mm to

about 50 mm.

The compression molding method may be used to prepare pellets having any arbitrary
shape. Particularly useful pellet cross sectional shapes include spherical, cylindrical,
cubical, elliptical right prism, ellipsoidal, cylindrical with torrispherical heads, elliptical
with ellipsoidal heads, rectangular or square right prisms, rectangular or square right’

prism with rounded edges.
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rolls, while not individually conprising a cavity,

neverthel ess when used in conbination with a second
w@ovpne®si on roll conprise a cavity between theCT/WS2005/011754

conpression rolls. Extrusion devices include pellet

mlls, ring pellet mlls, double roll extruders, and

single screw and twin screw extruders. As used herein

and t hroughout the specification the tenn "conpression

nol d* refers to the cavity in which the poly(aryl ene
THetdaghlesHioMERdihg neeiparie sFedive iin elandfangriag geliethbadng high bulk

attached to an extruder hi one enhodi t., the pellets
depsilve compretie dhe GPLABBIRS FURT) PPHET éﬂ%ﬂ#}ﬁh byl Bensityogf the
cogﬁgct:tﬁﬁ; ?)egeggqé(gj%s ofe bR doibica Rpaid nﬁ%ﬁﬁﬂﬁuﬂiﬁ% storage and

odi ment, the disks have a thickness o .
trankymutatian amd thercbjp ceduc&Othernesty imvolved dnide intrage g diapgertation of

th heet s have t hi ckness, of t t
ey et LSk BT hg e ReR P T B FBRY bfls may
bele€ Bk cRfldeehtshiftay iffid rary tiantuah bareynpddyepevith poly(arylene ether)
Particularly useful pellet cross sectional shapes
powsieT-ude spherical, cylindrical, cubical, elliptical
right prism ellipsoidal, cylindrical wth
THO bbhSiREGSH GR1ddHe RIS/ (arFlehd RitiedR lartidldshnly | b SGbjdetbd to further
heads, rectangul ar or square right prisns, rectangular .
progessing dnduding isanding, smdnpeinting @k ey dsH goatinghand used in various.

CONPr essj | di . [ ti ' s
TR R TP S SRR s g lsonc prts
copstARabe dmbieriblse apwimobie ypatse @inireudicationd deviceshendjigfprmation
bul k density.of the c acted pell et educes the .
mRIEEREN O RSPl BAR | aURP G SPUFIg e e wsed in
tefe(@{b%pﬁéﬁsﬁ{gi, QBle?Rdnt BREALY dERAUELShble GB&t Seldvision \aets, AC

In the storage and transportation of the pol %érylene )
adaplen rejecprigityespurce hpx.cdveqnditioner Roitpatie Bt F%ﬁ{ PTy/4 0¥ e MODIEOT
her | . . e t i ;

h(}%télél ; 1%131%%% cﬁ%salﬁmgcﬁlﬁ(p glggtgﬁ%{oo ;@g hgmﬂ‘s%fﬁg;' glgeélglﬁ(adacro)%lg Elgﬁter housmg,

pritérashpssisp wehmner Adusingosvpnes shassisptsindad! pdipjarampfemeand electric
efher) articles may be subjected to further processing

WG AR #87i ng, and pai nting or powder coating and
used in vari ous applications such as donestic

F@atiRE it ingy BP Rl an bathtub @hagts tshbwerdredd, gluenpt onsing, gaats of air purifier,

parts used in kitchens, pipes, gutter, sound barrier walls, window frame, toys, gardening

tools, fishing tackles, foodstuff containers and cosmetic containers.

Further automobile part examples include instrument panel, center console, meta console,
glove box, airbag, defroster garnish, air duct, heater control, steering column cover, air
defroster, door trim, sunshade, roof liner, pillar cover, pillar impact absorber, bonnet air
scoop, radiator grill, signal lamp part, fog lamp part, door handle, door mirror, door

panel, quarter panel, battery tray and battery housing.

Also, the compression molded poly(arylene ether) may find application in the acrospace

industfy. Applications include missile and aircraft stabilizer fins, wing ribs and panels,
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construction materials, autonobile parts,
comruni cati on devices and infornmati on managenent

WO e@aae§98si on parts. Particularly, the nol ded PeX/E8108$/011754
may be used in tel evision housing, television chassis,
defl ecti on shock, other television parts, AC adaptor,
electricity source box, air conditioner parts, audio
parts, radiator cover, nonitor housing, nonitor
chassis, liquid crystal projector housing, antenna

fudeRgEl war lifthed, BeBdaad stoRige Nt@hpAtHAES, Sducsi@gn fasteners, engine
housumg scanner. chassis, term nal adaptor, nobdem and

hoasingstanp heligapies §airingtl ati on parts. Further, it may be
used in bathtub parts, shower head, punp housing,

M&@He? AL & re@éi(gﬂ fofied sHéh“cst St ﬂ!ﬁﬁgry'léihe @He?)hﬁﬁbs ﬁntﬂ) hffRation in
gut ter, sou barrier walls, 'window frane,

mlgasr d@tmgmthmw@r statighs - dhap ththkirélsgh fmlmt s‘fm‘ﬁfgﬂt@m highegbgasion

and tic .cont
I'GSé%E%]ﬁS.I QMpressicn molde ‘?&e sb%ertrse %fpogggla/ e%lé er }g%ﬁr)]c% lication in the
linkit fdr &Qﬂﬁ)@ &, of(IhﬂMSesbm(such Iapllﬂiigtloﬂﬁhé dmtngs a@drafqusﬂltly exposed
air duct, eater contr st eer.i ng col u ver

dirgeth & thet fireg défradyghnno Hlé‘ﬁém-‘égh BT R PO fpfege cther) are
exgé? R in dAkdnl c%[ re'sfé‘ﬁﬁ@é arﬁt}ﬁé’f bRE shé?:%‘mﬁingq{@hei Cigfaet strength and

rator grill, signal lanp part, fog |lanp part, door
abi’aamdlr@lst@mg rreqmrpd for su@lo@“rtlcp]aap@hcatqmg rter panel,
battery tray and battery housing. Al so, the

Th;égfq%%[o%ﬁl%l i RurtiRl ftijlﬁgra%d %( Bk %lﬁ)%l&%ﬁ&?ﬁﬁnt%yeﬁ%'ggt S ons

Ication in € aeragspace | ndustry
include mssile and aircraft stabilizer fins, wng
EXAWPLESI Pael s, fusel age wal |l 1inings, over head

storage conpartnments, ducting, fasteners, engine

The‘%%v%'rﬁ‘a‘%éna“f‘ﬁgedrlﬁgﬂ CRALE: fe§ b1dg$va B’?Bﬁ&é&%g{)h@%@dgg@thyl-l,4-

cohpressi‘on no on ene
phbhylehe) @ller havingra density nﬁQ 4érgiamls1 @emneilibip oswimetteadridoansintrinsic

due to hi gh rengt h and hi .asi
viscaSi Phhde. decimestliarin bl GEa L6 20 Cortpaang ARy 33 to
ab@ﬁtr@' Vol iRy ]foérbéiﬁl p@tﬁ@ieh GathiaQivel18ss g 100Rhib@niepirs.t he
hopper of Turnaces, hi such applications the |inings

are frequentl exposed directly to the fj

Thg| @Wﬁﬁsgﬁl wefdeeqnsaﬁed\m arrevis iy fes Lorgy 0%& Btlgw, ptafpless steel

s h
A R SR O e

outside diameter, 10 mm in the inside diameter or base diameter, and 45 mm in height.
Also, the compression mold has a stainless steel piston, with the piston measuring 60 mm

in height and 10 mm in diameter.

0.38 grams of poly(arylene ether) powder was introduced to the compression mold at
room temperature. The piston was fixed, and a hydraulic compression press applied a
pressure for 5 seconds, after which the molded piece was taken out of the mold. These
molded pellets were tested under compressive load in a Zwick Z010 machine, and the
load at which the pellet started to disintegrate was measured which hereinafter is referred

as the compressive strength.
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abrasion resistance required for such critica

applications. The disclosure is further illustrated by
w0 b@sfiadobowi ng non-1imting exanpl es. EXAVPLESPAT/US2085/011754

The raw material used in the follow ng exanpl es was a

powder of poly(2,6-dinmethyl-I,4- phenyl ene) ether

having a density of 0.45 grans per cubic centinetre

and an intrinsic viscosity of 0.41 dl/g as neasured in

chloroformat 25 "C and containing about 35 to about

TafR VQIOMRBhP 416E B the drhpeshite iW° Chp@sstikezia tbﬁﬁpertshwre t&fdimeter
m crometers. The conpressi on nol d consi s

(toa,as(vmt)ywmght HEthe gphHasT1cRe ABFD PRVIerPFFURS gS»t %PIW 7of the molded
3l

peﬁé(t% !irpglg{n :ﬁgg Ellljl?c 5%@%/&% )f‘h {J&tgég}léio‘ﬁg?bg ;Pg}’ﬂ;@r)lhei 8llets in

Nemm)m 1END, heomprsssd»& sireagﬂat of tor mokdsd piillatseinekilogrens 4kg)nend the

colgeid s 3 65 B SRE S I AP RSB e

dnﬂ@ﬂsﬂﬂlt rafiB bfifle MHOlddH PéIREEWRICh 19 a3@tigrofirke dfameter of the molded
Eo y( arél ene ether) powder was intr.od ced to t

pe

et & rrfmn@ tﬁtth‘? 8o efripe mgldsdepeligtian P8t Ehe fippapressive
e dAR the values
10&%%%%@?@' Eﬁg%g%%%§0&pgper MM|chQ€%€%ﬁ%P%ggﬁﬁ?gce
shtmﬁ 1ﬁﬁke&b1@m'e anbvdrhge ofdive tesTdesmples] ded pel l ets were
tested under conpressive load in a Zw ck Zd O nachi ne,
@ﬁg Lhe | oad at which the pellet started to
Tegrate was neasured which hereinafter is
reflex Bresdit € HRGHDIneSE Weight g bpkessivea [lorgpredsives hCowsresivi
value of the tenperlafaing in|"C, |pressurle Seelht ops Sgesr
squat g eéent i hetle®?? (tle¥s/ dﬁ@ 0748ai dWPPbafl t HED 2142
pollyZ dr ¥i ehe2et|H¥? )| 1 i (98381 o 379 sty
t hd_ ol dbdl pal | s’ W%ré&é 08P [ aporRo”d o 5004 . LY 68l o}

ST ool — o Tt T

), conpressive |oad of the nolded pellets in Newon
(N), conpressive strength of the nolded pellets in
N& lsépa@mafrmr clegkingrwhstshen aotiprsesfsievel theseesmpofssivhenolded pellets.

ded pellets.in ascal Tab sh

mbhEhibr Gl San tore e ~det PRl rgaf il 01g e
Oqﬁgje f maice tdrer (dyaﬂdryméﬂ | &h d b
m | Ifﬁvrfdgt geltfa‘(éﬂ%hﬁt 0 tﬁg@%}éldg?hglgg% e rrgl deg) Ippc’ad)ﬁ ee{ sslcr?n )

interetyh Eouip Aeasisitelde.

11%

EXAMPLES 4 TO 6

The same procedure as in Example 1 was carried out, except that the mold consisted of a

cylinder of 16 millimetres base diameter.

1.5 grams of poly(arylene ether) powder was filled in the compression mold at room
temperature. The piston was then fixed, and a pressure was applied by a hydraulic
compression for 5 seconds, after which the molded piece was taken out of the mold.

These molded pellets were tested as in Examples 1-3. Data is shown.in Table 2.

Table 2.
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| oad as shown in the table is the |oad on the sanple
at the yield point. Al the values shown in the table
wa@e@sassoaver age of five tested sanpl es. Tabl e BCT/NB2005/011754
separation or cracking was seen on the surface of
these conpression nolded pellets. The density of the
article produced fromthe conpression nol di ng of
poly(aryl ene ether) powder was greater than the
density of the poly(arylene ether) powder as can be
| (TR ERERR P Hdeh Pnasieiighlbie]. CompfAMAL Eohprésivd QConpitie
sqme [procedlre ps i h Eanpl € 1 was Ledr r|i eStengiut | eSteep
t Hat |t hesnol dicho@i stad bfslal Wl || st of #6586 D68
m|ls i jmetPes [basksMi At ef 1501] 0817qy 479 f | pndlf3iE arly| ¥4k
etliter]) Powder 3wag¥’f | P¥edl 18 Hﬁ@-r&%ﬁﬂ&ceixﬂﬁﬁnld 07

oo

roomtenperature. The piston was then fixed, and a
pressure was applied by a hydraulic conpression for 5
NS &pHsn oPErabiinyial Bednlth 1D lstiate pif dlosse wampteadiemmoided gellets.
the nold. These nol ded pellets re tested as.i.n
Thesdenpisest thegartipla RIodused RERrEFRe TR dics. donsity 8F Sieygply(arylene
eﬂ%ﬁﬁﬁ%&ﬁion or cracking was seen on the surface of
se conpression nol ded pellets. The density of the
article produced was greater than the density of the
EXouMPLESYI ED@ et her) powder. EXAMPLES 7 TO 9 The sane
?Locedure as in Exanples 4-6 was carried out, except
e the: r ' i i
i $ithe pRSHPRTE] BRhAL: 8 lad IRIGRIRT ASG AR TRS itnsion raio
of pigsedatprevaion mhcddeeicpellats thas abanpr essi on nol d at room
tenperature. The piston was then fixed, and a pressure

ied b d l j '
BRI B L ST T ey o
teripreburel MBRepishdess fiehlfeted, wad @ psssure Beampbksl by 61 hydraulic

Data is shown in Table 3. .
compression for 5 seconds, %er ngch the molded piece was taken out of the mold.

These molded pellets were as in Examples 1-6. Data is shown in Table 3.

Table 3.
Ex. | Temperature [Pressuret Height | Dimensiony Weight| Density | Compressive Compressive | Compressive
Ratio Load Strength Stress
7 25 1 | 19681 0817 | 93 | 0733 1982.56 20210 977
8 25 2 | 1617 | 09% | 99 | 0913 738922 75323 3643
9 25 3 | 1543 | 1041 [ 301 | 0960 965325 98402 4759

No separation or cracking was seen on the surface of these compression molded pellets or
tablets. The compression strength of the compression molded pellets in examples 7 to 9 is

less than the compressive strength of the pellets in example 4 to 6.
EXAMPLE 10

The same procedure as in Examples 4-6 was carried out, except that the raw material
used was a poly(arylene ether) powder with an intrinsic viscosity of 0.46 and containing
about 35 to about 45 volume percent particles with a size less than 100 micrometers.
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Table 3. No separation or cracking was seen on the
surface of these conpression nolded pellets or
W0 25403921 The conpression strength of the conpPE€rBERNS/011754
nol ded pellets in exanples 7 to 9 is less than the
conpressive strength of the pellets in exanple 4 to 6.
EXAMPLE 10 The sanme procedure as in Exanples 4-6 was
carried out, except that the raw nmaterial used was a
pol y(aryl ene et her) powder with an intrinsic viscosity
1. Sograﬁ)is )n%w@(h@ Uias 3l 1ddoinadhe Wondpesyioh uned at room
peér cent artl cI es with a size |l ess than 100
tempemtmmstTg@ Pistors vigs dhen Gixeh oAyl APYFEWE Withapplich i ahydraulic
f the mold.
comgrﬁ%%on k OE%(r]lse &?h&e aﬁg%ﬁ&;%@{}% e n&?%’ %Eed mg ?keg 0|c1>1 ! Sssur o
Th¥ssnélpal p@ldtsby,eratebtﬁdl pinl Expnpbespr- - sBesulfs fsrshows av bklie 4.
after which the nol ded pi ece was taken out of the
1glol d. These nol ded pellets were tested as in Exanples
Tahled: Results are shown in Table 4. Table 4. No

o

QAT [Abhpere (Phess & Difgnsi Pedily ((hmbdsse |[Stnfreye | Ofmpressive
trese conpr essi o%gﬁolmg?& |l et s. Wil e t3esstie]i s
hdsiobeeresdescei baeh wi2ith | éPcridficle 181dP8exlonticdey | 82
enbodi nents, it wll be understood by those_ skilled in
Nt separatidn omaclmwwamsemmﬂﬂg surfapgyf Besheqreprggsipn molded pellets.
equi val ents may be substituted for el enents thereof
Qul.  GSR r Y t dindefits, it
Wl\glfdﬁlﬁ ({dsc(iios%% flésn&agfl fd:%g@arl{b:ag r@&l rrgé?erglflce nt'é%g@{r%ﬁg@iigitbﬁa
wil et lhrﬁiéfs&)"odslb}t tlﬁ’ﬁd: skilled imtteecart ahat tvanowsechaea‘tshmng begnade and

t he di scl osur t hqut .de n m.t
c SR P R DS N SPCIGTY ot R RRR T B scope of
théj 'd%@io@ﬁ%r & RAYitBE afy teslificutibhe nddr bé @midartoeﬁﬂmpd Ianpamlcular
di scl osed as the best node cont enpl ated .f or 8 %Om the

sitoattont o snaiiria [toshe deachings tof othe tHeclepues: NS Oe I
es§eﬂéalus%§%eagler§8mgfe %Li\ J'\}g{e&lﬂ&gt 1t fh'%'di‘scid@ﬁresdb@ Be hﬁflted to the

¢lains. A met hod for conpression
paftituthic rghbotiingak yifsatopéd ae thet best masevdatempdased fors¢anying out this

di%?c%;rgq%;j g%g&% éli?e (fl ar C]@]FB ge 'cﬂpel%gohde m%l%g fzﬂl%@l \(vﬂﬁﬁ‘lltl?eps%ope of

the appended claims.
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equi pnent conprising a conpression nold; and
subj ecting the powder in the conpression nold to a
w@e@sgogel sufficient to produce an articl e havP@yus2005/011754
density greater than the unheated pol y(aryl ene ether)
powder wherein said pressure is at a applied
tenperature |l ess than the glass transition tenperature
of the poly(arylene ether) powder. 2. The nethod of
Caim1 wherein the pressure is about 0.05 to about 50
clLOmgs per square centineter, the tenperature is about 0O
to about 70C and the pressure is applied for about 0,1
L.t o abogthoddor eompsession nmldivg ef pely(spdensretigrpqyyder, comprising :
wherein the article has a conpressive strength of
. 5 i :
infiine BORBRCHmH IR AR A T b DR ompection
eqQipfenbcanmisingla @ngressonpeeldcandi ¢ centinmeter. 5. The
met hod of Claim1l wherein the pressure is about 0.2 to

bout 20 ton el squar e ' r j
sofigBite B G ST B T oL Shb Db D skl BEESSHE fo bbauce an
mﬁﬁfm(eﬁag llH @enisity %tbfageir (thz\(li\'ndthettmhaz?ted pa]sf(baryslglﬁd et\imxt) hewder wherein

pol y(aryl ene ether owder_ and/ or, a .bi nder. . n
seis EBHIS 156t & TR SHERBETATe LA I AIEs AR fpmergpg of the
P S QIRNERMIEE Strength greater than about 4000
I'Tograns dnd a density of greater than or equal to
about 0. 95 3%ans'per cubic centinmeter. 7. The nethgd
2.0f Chei metBodvaBCdaim + wherst (ie prgpwRds apaie0)05 te about 50 tons per

C . r .
8RR AeL L RTLEC 1 SEAED 6350k TROSA L R gl
fof wisdun 611 tc abqrtile@secands. nder, a flane retardant, an

additive, a nodifying agent or a conbination of two or

f t f [ '
5 2 b BRCEF v FLF LS g T of e s
to about 3000 kilograms.

s
i

4. The method of Claim 2, wherein the article has a density of about 0.6 to about 1.2

grams per cubic centimeter.

5. The method of Claim 1 wherein the pressure is about 0.2 to about 20 tons per
square centimetre, the pressure is applied for about 300 to about 2000 second and the
temperature is sufficient to at least soften the poly(arylene ether) powder and/or a binder

when present.

6. The method of Claim 5 wherein the article has a compressive strength greater
than about 4000 kilograms and a density of greater than or equal to about 0.95 grams per

cubic centimeter.

7. The method of Claim 5 wherein the poly(arylene ether) is processed to remove or

reduce gas trapped between the particles.
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tenperature | ess than the glass transition tenperature
of the poly(arylene ether) powder. 10. The net hod of
W@L@bsmB21 wherei n the binder is anmorphous and PEEUS2005/011754
glass transition tenperature | ess than the gl ass
transition tenperature of the poly(aryl ene ether)
powder. 11. The nethod of claim8, wherein the binder
is a reactive binder. 12. The nethod of claim8,
wherein the binder is a non-reactive binder. 13. The
8. et had @dthdd 6 ¢t 1 ¥0REehNhé pewasdduithereonfprise £bindet, a flame
fromthe group consisting of antioxidants, nold
retprsianta g8 es 2 logifying agent onFseHRREIons b e joF gpgre of the
cants, plasticizers, pignents, dyes, colorants,
tatic agents, blow ng agents, and m xtures
thereof. 14. The nethod of claim8, wherein the binder
9.i s (ihesmathod nofaplatmolnwheinaBsubinden is wceystablingt amd has a melt

ek R8T s PRE B0 L8 o A A pvcr

conpression nold is unheated upon introduction of the
10powditie melifod offviainmed herenf the baidan i amelphoes and liwe a glass transition

(BT 1 Anarmie it WIS (R R (R G g het Bovder
conpression nold is not heated during conpressing. 18.
11The THRtRGELIST i STwhere @ Bindett 1@ reaxbipe Biagéron nol d i s
heated prior to introduction of the powder.19. The
met hod of claim 18, wherein e conpressi.on ldis
PASR] R 35 BATS LR R e A
nmet hod of claim 18, wherein the conpression nold is

1300t 11RGh QRSN d1416h §, ReheRddPtHeGatities ivdel dated S the g2dup consisting
met hod of claim 11, wherein the conpression |.d

dai1s.a .
ofdpasicaidaats, anald uxglsese 2genishultietiolid BEOPER; H2PIlizgHe THprFants,
pléé?l%iz@ll’s} blcglrf&:n{s,s d9es§ 'cGl%&a%tsf’ I%ﬁﬁ&atfcogééﬁ%t, blowing agents, and mixtures

thereof.

| ubr
forghpip

14.  The method of claim 8, wherein the binder is present in an amount of about 0.01

to about 40 weight percent, based on the total weight of the mixture.

15. The method of claim 1, wherein the compression mold is unheated upon

introduction of the powder.

16.  The method of claim 1, wherein the compression mold is heated after introduction

of the powder.

17.  The method of claim 16, wherein the compression mold is not heated during

compressing.

18.  The method of claim 1, wherein the compression mold is heated prior to

introduction of the powder.
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23. The nethod of claim1, wherein the article is a

mul ti phase conpact. 24. The nethod of claiml,
wob@saiint he pol y(aryl ene et her) powder conpriBEFUSINOR011754

5 to about 70 vol une percent, based on the total

vol ume of poly(aryl ene ether) powder, of particles

having a particle size |ess than about 100

m croneters. 25. The nethod of Claim1 wherein the

poly(aryl ene ether) powder has an average particle

1981 Z Q“hgf mRBRH 0P Q1di@ AROUheld® OthB1 Edn@ifedstn. mdfhd idhkeated after
method of O aim 1 wherein the conpacti on equi pnent is

ingodyotién eiche ppwdssur e devi ce. 27. The method of Claim 1
wherei n the conpaction equi pnent i s an extrusion

20deVigge ﬁ’od 6Af g—‘ig Wilkkeif @t@é&mﬂftbs@fbnr@elﬁ'@ GotHeated during the

pol y ary ene e powder to produce an article,
qmbnmbnsfmgwuﬁntrodu0|ng a m xture conprising a binder
and poly(arylene et her) pomder to conpacti on equi pnent

210 SIGEﬁde? QiR AR AR kb 1%94%1%%1 19 oM i

Pessure suffici ent
forn1an article having a denS|ty greater than the
2200 Vitemydtiabofeldimrl), whemitethe wiisteis a siglecbhasesnsapact. | s

applied at a tenperature | ess than the gl ass

tra ure of .th I ). 29.
e RGBT T, B P a5 e R BRRE G
prior to blending with the poly(aryl ene ether) powder.
2430. TikendtRédeftlai G iwdierai e pahéarg]ene tther) ppwdarconprises about 5
sol utjon_and the q%énfre IS s
1

oyt MAYCREET BrIoH BPed o BB SUBpEe) B gpe elep gowder, of
et’latlclesTﬂa%m%Ba 10§izE1ead thhrd SoouMGY Bidlorh&erspol y(aryl ene

et her) er conprises about 5 to about 70 vol une
£ercent based on the total vol unme_ of polfé X e%

t heFhe pethad of Chmph persine herpply(@ylspe saher) pewdeipg an average
pdrfie sﬂi@@f‘ab%gpﬁ‘q 8]aQQutnl15@f) MBLRlRr. 32. A method for

conpressi on ing of poly(arylene ether) powder,

conprising :
26.  The method of Claim 1 wherein the compaction equipment is a confined pressure

device.
27.  The method of Claim 1 wherein the compaction equipment is an extrusion device.

28. A method for compression molding of poly(arylene ether) powder to produce an

article, comprising:

introducing a mixture comprising a binder and poly(arylene ether) powder to compaction

equipment comprising a compression mold;

subjecting the mixture in the compression mold to a pressure sufficient to form an article
having a density greater than the poly(arylene ether) powder wherein said pressure is
applied at a temperature less than the glass transition temperature of the poly(arylene

ether).
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i ntroduci ng an unheated poly(aryl ene ether) powder to

conpacti on equi pnent conprising a conpression nol d;
w@aimseeveng t he unheat ed pol y(aryl ene ether) ppemEs200$011754

the conmpression nold to a pressure sufficient to

produce an article having a density greater than the

unheat ed pol y(aryl ene ether) powder wherein said

pressure is applied at a tenperature | ess than the

glass transition tenperature of the poly(aryl ene

20et hafh) . method of claim 28 wherein the binder is heated prior to blending with the
poly(arylene ether) powder.

30. The method of claim 28, wherein the binder is in‘solution and the mixture is

subjected to devolatization prior to being subjected to pressure.

31.  The method of claim 28, wherein the poly(arylene ether) powder comprises about
5 to about 70 volume percent, based on the total volume of poly(arylene ether) powder,

of particles having a barticle size less than about 100 micrometers.
32. A method for compression molding of poly(arylene ether) powder, comprising :

introducing an unheated poly(arylene ether) powder to compaction equipment comprising

a compression mold;

subjecting the unheated poly(arylene ether) powder in the compression mold to a pressure
sufficient to produce an article having a density greater than the unheated poly(arylene
ether) powder wherein said pressure is applied at a temperature less than the glass

transition temperature of the poly(arylene ether).
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