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to form an isolated poly(arylene ether) solid; determining a particle size distribution of
the poly(arylene ether) solid prior to the separating the poly(arylene ether) solid from
the poly(arylene ether) dispersion; and adjusting a precipitation parameter in response

to the particle size distribution.

Other embodiments, including an apparatus for carrying out the method, are described

in detail below.
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FIG. 7 is a plot of particle size versus time showing use of a change in the ratio of

antisolvent to poly(arylene ether) solution 510 to increase particle size.

FIG. 8 is a plot of particle size versus time showing use of supplemental methanol at
the mixing pump 40 to control particle size during a changeover in the production of
from a higher intrinsic viscosity poly(arylene ether) to a lower intrinsic viscosity

poly(arylene ether).
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dispersion, including, for example, diffusion of antisolvent into the droplets of
poly(arylene ether) solution, precipitation of poly(arylene ether) inside the
poly(arylene ether) solution droplets, coagulation of poly(arylene ether) solution
droplets, and hardening of poly(arylene ether) solution droplets into which antisolvent

has diffused, and attrition of the particles in process pipes, stirrers, and pumps. These
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poly(arylene ether) solution 520 is combined with recycled antisolvent 530, and,
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the contents of antisolvent recovery tank 220 may also be pumped to supplemental
antisolvent tank 230. The results of the particle size determination may be conveyed

via feedback loop 60 to mixing pump 40, which in turn may control one or more of
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30, $8P&PERNOT seBERY bEicBIbEHED the ?bly{drﬂ%n@%ifﬂebc §fuffdr? Svith the

anal ysis. In one enbodi nent, the particle size
antisglvent: i buti on determination is conducted continuously.

ThIS |s partlcularly useful in a continuous process

[ There .S _NOo

vhe S5 RER0 P8yon LRI RREGBHF bS8 i s
preférﬁiﬂtﬂ Iﬂlle'@nﬁlmd ewdithout trhﬁovmgttl‘itoﬁoly@rﬁéﬁ 66t BSRiIGH8Sm the

include |laser diffraction and | aser back-scatterin
process Qb égbstggﬁggldéyqryng shepolyspilens ether ,(hsrpgrswn within the
pﬂxﬁgqgakques provi ding particle counting. Such

techniques are known in the art and particle size

anal ysi s instruments enploying themare commercially
The @@@w%amfe digtribution determphasiontip@refenablycd@erget im{real-time”.

l. n r ument.s s
For o33 ARG BER'ST il &l SRR Rn S e Pt Sah i drtupion
deteﬂmdnzitﬂfnr AaySbé RIE thfahQ,O @E&d@@édc@ﬁdsl-&@@mh}’s&@ﬁd( NPdtticle size
r. 7 WD 2004/ 024794 PCT/USZOO3/020360 The

analwt ﬁe& Oy sadPt spmglen lptcshaskisstticomep drarmepdie of

pmvidﬂngﬁémw%rﬁ@pgrhaeef%tahayﬁs size distribution. Such
preci pitation paraneters include, for exanple, the

antisolvent conposition; the antisolvent t enper at ur e;
In angeepbdieny| dive perttivde )Sl@oldwtmbmmnc danmmatlmm ist henducted

con B MRSy BRASI SR o, SUBEREY sl TPl o
Ixﬂw@nﬂeﬁaﬂﬂw&nt, the m xing conditions (e.g., shear rate

during combi nati on of the poly(arylene ether) solution
and the an t he gglng condi tions

i SOl vent
Therg dfga Mgyt falﬂaﬂ?ﬂog PRth parhele sie Wb@l%@@lﬁ% Hiddoip the
metHo@NK $referk e techniques include laser diffraction and laser back-scattering

techniques, especially laser back-scattering techniques providing particle counting,
Such techniques are known in the art and particle size analysis instruments employing
them are commercially available as, for example, the particle counting, laser back-
scattering instruments sold as FBRM® D600R and M60OP by Lasentec, Microtrac
X100 analyzer by Infra Scientific, and Coulter LS200 by Beckman Coulter.



pressures entering, within, and exiting the m xing
punp 40, and the like. In one enbodi nent, adjusting

w0 b@4ant7vs0l vent conposition increases the sol pOI/UE1093/020360

of the poly(arylene ether) in the first poly(arylene
et her) dispersion and/or decreases the coagul ation
The hetiodnmynpofses updigyd pregipitaorepdrempter in tdspordsierts the particle

. poly(arylene ether) . dispersion. In another _
size Bt ,}lg}aaﬁﬁ%?aﬁ@l} PREMEHTS Gxsludentor SoBls; thegwtisolvent
comPBHRAS ¢ T NRisBRleHPI {éllﬁﬁ(erat&fe' t :ﬂ)% pﬁ’ély((a?}flé‘ﬂeen@thgr;)g?@uﬁon

inthe first poly(arylene et he di spersion an
compasitrana despoly(heyleneaghearhsdlatmont tengeratyeothe twadght or volume ratio

of pFlaFIPL YRS pbHR I afoiahiimly hE M et REIr Fortfect et

durifgOEibisRPnLRE pold(eylead bhkr) REIUtiBE afd tHeSAltENENt); the aging
conposition conprises changing the water
condginms dl§ier. deMpaLatyra ARG Héne dRLBEi dreMOre PrREInIigHPR danks)it the

) ‘ : . . . ¢
presSRUREAHAR, L AUHCHR: ol ARt 0, pAT eI e
concentration. In another enbodi nent, the antisol vent

In ommempbodmsntaadjabtienible, antisul verdjcostpbsition hecreaaed theadolbility of

C ositign.conpri.ses angi ng .t he..al kanol ,
the SEBIREF SOPHR T T G ARy BB GAF G =TSl cr P ce s the
coaghRLi¥l aeydeade oft fRS hoBRdrilch® Netle@MRAShE | 8RRt oM BFyI&RS ether)
. adding solvent to or renoving solvent from (e.qg.
dispgigipRg heat and/ or reduced pressure) the poly(aryl ene
et her) solution. In another enbodi nent, adjusting the

In atﬁg{e}‘ %ﬁBX&iﬁféﬁt %ﬁﬂ.ﬁ{iﬁg gl éﬁEiEQOerHrcgﬁléU%i & 89&5&5@? the spl bility
adj usting thé tnlet-pressure or out et pressure of the
of thei poly(grypnepthtd). insthe@irR0Pdly QRAZRAREY AISPERR0EY ARIDAGAcreases

There.is. n articular, Jimt o he of
the oaeuiater feafeledl abihe Slugrlie Aendt Hbg Mstpolyeyiene ether
disp&@giBpdi nent, the poly(aryl ene ether) is a

pol yneri zation product of at |east one nonohydric
henol _havi ng the formula Q@ wher ei n

! QL H OH QA :
In angﬁt@h eppodigent fesraHigalyeni cosarisey water, raadqa%@n@g Bhgpntisolvent
JRE i _ ‘ g o
comfIRR ol AR AR ket leRERLY O SoaTyt

Cl1-C7 hydrocarbonoxy, and C2-C7 hal ohydrocarbonoxy
In apbibeeiembadirheds tthe wantisalveon camprises sapeneat andt hdjusting the

antisggl:exg X %gg)%?l?lSﬁq)éXI%Ie)plseaétC 'Jr’?g'iné" Hl% tgl%grrl]e %céﬁc’tralti%g.e pendently

In another embodiment, the antisolvent comprises an alkanol, and adjusting the

antisolvent composition comprises changing the alkanol concentration.

In another embodiment, adjusting the poly(arylene ether) solution composition
comprises adding solvent to or removing solvent from (e.g., using heat and/or reduced

pressure) the poly(arylene ether) solution.

In another embodiment, adjusting the poly(arylene ether) solution pressure comprises

adjusting the inlet pressure or outlet pressure of the mixing pump 40.



the group consisting of hydrogen, hal ogen, Cl1-C7
primary or secondary al kyl, phenyl, Cl1-C7 hal oal kyl,

wW@260@P24794lr ocar bonoxy, and C2- C7 hal ohydr ocar bpemx$2003/020360

wherein at |east two carbon atons separate the
hal ogen and oxygen atons. There is no particular limt
Thereoi rohgariiculariliisit onths oesidfypobiaryleee pibks) (used irehe Taethed.) In
For exanpl e, .the. pol | ene et her) may .hav R
one Wilﬁ@}t%i@b&ﬁy{‘{?erﬁié%wse% P&W‘é‘@ﬁ"ﬁ‘ PO o feast ne
] : trorkafladeci liters per gram (dL/qQ).
]nom€§?ﬁ§ﬁﬂ?%gmggﬂ%g@f?hégaintrinsic viscosity may be at
. least about 0.25, 0.3Q, or 0.35 dL/g. Also within this
range, the intrinsicQ?i scositQ may be up to about O.8,
or 0.65 dL/g. The nethod is particularly useful for
controlling the precipitatt<n of low intrinsic
viscosity poly(arylene/etherY) resins. Thus, in one
enbodi ment, the ol rReQH has an intrinsic
viscosity of up to 0. 3% or up to 0.30 dL/g. The
pol y(aryl ene solution)\ py—¢onprise any concentration
of poly(aryl ene ether)/ For\exanple, the poly(arylene
et her) solution nmay npri se @bout 10 to about 50
wei ght percent of the poly(arylene ether), based on
the total weight of the poly(arylene ether) solution.
wherditt bich Qhiis indzpgsiently pelepiedr Jomnide carpen rorvienet halpgsn

. b t | t bout, 2 [ t . -
- Tabimodt i BRSO BT . St
hydr @4 Oa 7 @A CPGRIJHSERREHORE36Oherpidl 4t(latsy Itenecadidreatpms
concentrati on may be up to abogt AD .V\gi %hé er Cfntﬁﬂalérr)r
sepatate the habagen and oxBg@hetops; ardheach§)isdnflepcy efﬁ‘é{r%ﬁ Etfcarom
i ' T :
the ggpf borRRihEBE ARYER, ARRLEXRKC) Brihd§ (FabRAdary o,

C,-Cal tiadualtyil cC a0 harioratbionoky dnd d&r 6o helohydrocarbonoxy wherein at

chl or ghydr ocar bons, . ni tr ohydrocar bons, ethers, esters,
leastatwpd?égzonﬁf%soseai‘fﬁle?rthsbﬁ@gﬁ’,y Qe §2& and the like,

and conbi nati ons thereof, providing they do not

ThereNb 66 FRFRuIMNIEK Oh BOURFndiOVECbE chthelabiytmyleaaettieon. For
In a preferred enbodi ment, the solvent conpris

! es a ..
exanfle Gh8 palyarpiene ethgdroeah®ismn injrasicidssegity A AptxC in

t , the.l i ' .
e SEP G pel Lo ORI r B L 8 DT, e
intri%%@@'i’écﬂﬁ@t may e a8 Qkate BbouTEY2S; AW, ios .33 L&yl dAdsoowithin this

-C18 aronmmtic hydrocarbon, a C3- li phatic
rangg) the HETingi ¢ HISCeSELY YR U a??@\ﬁtto-%(ﬂr Oﬁeﬁﬁ%‘l y(aryl ene

ether), such as, for exanple, n-propanol, isopropanol,
T Lot anek Br REMANRE the pRYipitAGon iof dowainthinsic
The?%ﬁ%?%ﬁ?%gﬁguthgreof. Afprefer?%d - al i phatic

viscasityopudy(atysena-ether) resins. Thus, in one embodiment, the poly(arylene ether)
has an intrinsic viscosity of up to 0.35 dL/g, or up to 0.30 dL/g.

The poly(arylene solution) may comprise any concentration of poly(arylene ether).
For example, the poly(arylene ether) solution may comprise about 10 to about 50
weight percent of the poly(arylene ether), based on the total weight of the poly(arylene
ether) solution. Within this range, a poly(arylene ether) concentration may be at least

about 20 weight percent, or at least about 25 weight percent. Also within this range, a

9



but anol . The solvent may further conprise, in addition
to a C6-Cl1l8 aromatic hydrocarbon and a C3-C8
wa@badoploatro£ al cohol, net hanol or ethanol, whi chP@USES3/020360
an anti- solvent for the poly(arylene ether). The
C6- C18 aromati c hydrocarbon, the C3-C8 aliphatic
polyéalryi aloétherg nondehieativmtrhayniod upto iohan®iveighypdieertaripnedbout
40 ?n%? roportlon but it may be preferred that the
“@&ﬁv Monprise at | east about 50 weight percent of
the C6-C18 aromatic hydrocarbon. In another
There 19 a6 ipaRular 1Bt SPIHEBLvend el%id E@'IH th%lﬂlé{h&f e%l@ibl@&%anlc

Cl-C6 al kanol . By substantially free, I's nmea

solvertintnalade liphasiatalechintss iketanes.ealiphatiarmnd bammaﬁc ]Jydmchﬂv’ons

chloRELEErnih, DFOHREo i Tan et mErS SRR e tbirarei

sulfoacttaaeda@ tH{ebliled, lent ombligions |th’e{r@<5ﬁ/ berediag By ds Yok inteifere
preferably a .honogeneous solution. In other words,

'W“hphénﬁbp$qgWﬁVéW@°%Fﬁ@?$Jsolutlon is preferably free of

undi ssol ved solid particles, especially particles

In ahRMeRBd %H%o%ﬁ@?;@sﬂh@ rboweﬁ%% Lban, l:g@g 9&%&{ hglcil;gga[rﬁon

i's no particular I'imt on th ant1 sl vV
including, fastxeniplestalucals) xylerast arslothe difie saridmixtites ﬂhemf A highly

|'s, .h one to about ten carbon atons, such as
prefe%ﬁ\a%ﬂ) EB’O‘EL% 94 PCT/ US2003/ 020360 net hanol . and t he
i ke; ketones having three to about ten carbon atons,

In osdiembadimagethendlvednandyheohpkes, iandidalonanes dawiNsromatic
five to about 1tgn carbon atoms, such as hexane; and
®

hydreqaebqn, jae Ca-bn plipBHis alaPhqin%la& Hek qwor splvpitefes fthe poly(arylene
etherf¥uLR 84, Y6 a [@B'p? o??(g%hol ﬁﬂéﬁ't%}la ¥- bHLle peeﬂtatnol

antisol’'vent c nprls td 9
and th@tlhiemamd ®mbma@oa¢adwrecﬁo wepngmene@g:@mahphﬂmemmhoand n-

ut .10 ercent. The t Lsol vent
butarg ! T SRR dhel Tl RERSEE dnotifiion &f @ RS BorbrBlic
hydrc&ﬁiﬁwmt ardfa Chey aﬁﬁlﬁi@ﬁ'a&oﬁ@j Wethanoot Bthite, WRikh A¥Ms an anti-
mount. dependi_ng on the i dentities of the organi c

solvegh gt RAGEAEIS Shodnt Thgéisv@m argmiatih dydonwbanr tei 6nCs
Cr ¥ it f t.he

ahphhﬂ" 51\621?6)}1 %n\rél écﬁéé {htagfol s gh E)e 88@8&?@ in %1\73/ é)r{gmﬁréon, but

it mqydiwplafeyﬂed rikat th¢ hrﬂve)ntlcsn@nrsalad hmtcalmoi Joraieigha yeregntost the

intrin osity of 0.36 dL/g and a conposition of
C6-C882ar9\%1?€ ﬁ d\é Cké‘ﬂ‘t 2, 6-di net hyl - 1, 4- phenyl ene et her
units and 18 weight percent

In andtlr GnthodRhét| thé, sdhiehe iy heRRNBAIME freb diftagy ¢,be, Qlkgr%l' CBy
solvent is tol uene, and the ant’i sol vent |s net hanol ,

S“bsténttwé%%% hist Heans thaiethe yelveatt ¢asnprises besa tthant abous O lo weight
perce"ﬁp%lft bljcérrgl}éplﬁ)l.s ufnt ﬁﬁ% %mbodlment, it is preferred that the solvent

comprises no intentionally added Cﬂl -Cs alkanol.

The poly(arylene ether) solution is preferably a homogeneous solution. In other
words, the poly(arylene ether) solution is preferably free of undissolved solid

particles, especially particles having any dimension greater than 1 micrometer.

There is no particular limit on the antisolvent employed in the method. Suitable

antisolvents include lower alkanols having one to about ten carbon atoms, such as
10



The tenperatures of the poly(arylene ether) solution
and the antisolvent imedi ately before they are
wa@ormiossggd wi | | vary according to many factors, PCT/US2003/020360
i ncluding, for exanple, the poly(arylene ether)
conposition, the poly(arylene ether) intrinsic
methanele gailt the likee kepmiey having dhEeeilohEho)lt demn cerfbon aattdnﬁm suth as

the s t he, sol vent e anti saql vent
acetdyibe a8 b, REr o Giheeseiing U b b mongdpmey Sih as
hexah®, & thROANEHnd dombAMBionE RESHIMEA threfehed 'Eﬁﬁ%q’\%nt comprises
conpri ses conblnlng t he poly(aryl ene ether)

methapedp ef dtighly po¢terpd antiselyeniocqinrsifes 20O 66 tor99tahwe1ght percent

B 5 S R RSEEVRo8L 4RO 1y % B B e

wategol uti on terrperature may be at | east about 70C, or at
| east about 8OC and the poly(aryl ene ether) solution

rature e p to about 95C or up to about
The G0N eis B bETTP I & FATES QY SRl 'gistive s grgmmount of the

orgaltn@ @Bﬁfeﬁﬁ With ffﬁyoplﬁ%uﬁ{ anB@f ldepORhe 60 the ﬂi@n@ﬁeslo?qgé orépamc

25C, and the antisolvent t enperature
Solvqnd; aa@ eutisobEay, 8@rW€l1|1pﬁSttbe abmamtrm)@. infifmesic Vlscqsﬁy,ea’nldrmomfmer

com 5 S O 5o 0 52 YN oSt

ether? 0944 Q246 JBpdlyhie? HABIng 288 GRtrinkid PBEHsR ORBNAL/gt AR a
pol y(ar Iene et her) solution and the antisol vent are

commﬁﬁmnn@ 82uHgtaht megsnis Rdafimetheil- of -plaamarlene catker wdts and 18
weight¢ %Pée ¢ Lhe GQﬂ}n\ég\gf %,!43@5 }anéﬁ ethet O{nﬂ{sl He & %?mégiollﬁ/ent is

ant'i sol vent’ shear’rate
tolueB@Qargk the- antisol\@bbut mbhaf§l) astehleW ifetianbhingighang, of BBout

. r ra t | east about 2,000 sec 1, or at
1'1'5ISt ?uta]b%ma% gage‘sec' . Also within this range, the
shear rate may be up to about 40,000 see-] , or wup to

ﬁh@iéi‘at&%s 0P Ches pSly(hryldre cMid¥eEolGHBO BhdTaRL antlﬁ&VEHt NinRkdi A8y
pol y(aryl ene ether) solution with the antisol vent

befor@dh@f g cembingdrwill irpacspidinge mamklactors, inobrdng fereekample,

the Wéﬁﬁgg&%el?%onﬁﬁﬁggg%?thg Cﬁﬁ%@}}h% é’cﬂeﬂ? t%ggltgﬁ\; séo 1fty, the

poly(@etl @rertinirh gortcketrgamtin tesokition, ﬂhleSb]Vlebutyp@ nhe dtisélvent type,
eC| pi tation parangeter

ot S HoBL 2810 SOt o0ty SELPIL sLLOr pararpr el
embdWiBAY, | HeC MYRRSA OfbmpirRed e&ﬁ%ﬁﬁgt ehd o1 d&@f}ﬂéﬁé' QU2 Gt a

di stribution deternination. The netho conpri ses
tempgrapue af abgpttiigo pbdwt (14030 enith the hetigolwnt atch fermperatdre of about

15 ok Bblong Wi by raness cbe netiiens st 1o gian temperature
may %Ltﬁl&%stct %Jté(?tﬂgir(r)gé d&ra)c legét aBSutSéoQE A relp%Fy%ary elné (ret%%r) %(r)]lutlon
temperature may be up to about 95°C, or up to about 90°C. Also within these ranges,
the antisolvent temperature may be at least about 20°C, or at least about 25°C; and the
antisolvent temperature may be up to about 55°C, or up to about 50°C. The

temperature of the combined poly(arylene ether)-antisolvent mixture may preferably

be about 30 to about 55°C.
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separating the poly(arylene ether) solid fromthe
pol y(aryl ene ether) dispersion conprises
wa@eow47agat i on. Suitable filtration apparat useST/US2003/020360
include rotating filters, continuous rotary vacuum
filters, continuous noving bed filters, batch filters,
In orrenbduémenti Ke. poBu(atyédnk etieo) sotlitloncuiddhs exptisohtenare combined

) I /| d
unde] B A BB B QB oL AILe Hgor pry e chsr)saftiog aad
the aﬁngcﬁvamery tthixel vAth 4 el 20! Gt ABuPSOY ERM Y §HSut 581006

solid. Thé desired particle size distribution may’ vary
Wa&nrat}mrﬂ@ge,dhe sficar faje magoampleast about RODY ferk 'y beaideast about

1008} 5541 (BRI AP bRTaRE we bt R Ryt DoftGenner
up tomboutbE00@uR'age mean particle size of about 10

m croneters to about 100 microneters. Wthin this

ange, ..the nean particle size may be at |east about
In othe Girbadiente Fambigmhe PGyl lieHGoioar Gt the gtisolvent

Compﬂsgglﬁﬁﬂhgwatsmrgd{aﬂgge the nean particle size may be
up to about m croneters, or up to about 80

m croneters, or up to about 70 microneters. 12 WO
In 2 pogatobambadipEnt, USRGO8E GABEEDitation paremeteb éxdiperbrted tvighin

d urt rises. determn |cIe si ze
aboul 3. 090 Lot e BB o S ab R B el R Rty
solid. For exanple, with reference to FIG 2, a
Ina hxghlyi mkfened 2ebddBhdnt biprecipitaedreparhmatet mumh&noaﬂy Misted
E}gﬁnterg}}oﬂ?l g bet ween second reslurry tank 160 an
(ie,a F PrRge fention) @ iesponse g themagihaies disiibution

deterffidiondi Stribution may be determined at internediate
stages in the process, such as within first
preci pitation tank 80, between first precipitation

The mgthlod s@mnuiges sdparating tlneam&y(moene cttbcn)v@ehrd fiiolnt thatpely@mlene

e 3B L LML, ARl oD GAEERORB R0 o

the lﬁﬂjz(@ﬁylmbthet)h dlspaﬁlhﬁdccﬁlmé$ SHEatig. epAr kitghé& embodiment,
sol ution COlTprl sin

| h
SePalgBIP% (tgr syl %f}?:; eRintplid digny dhe , PakK anline ether) sisReasien
compt}ﬁgp rdef@Fugatied: SRRk Oﬁiﬁta 18n r%)ﬁﬁ Q&lu&o qp{'&lﬁr}%} Gilters,

he pol y(aryl ene et her) antis ent
contigodsgotara vaaiug( ﬁ}tgn‘s,ecrwtlemmmm)m\dng be,d ﬁitelrs batttefikém, dndethe

oo ant i ent. conprise r_an ound sel ect
R T R D
centribgest ten carbon atons, ketones having three to about

ten carbon atons, al kanes havi ng five to about ten
n_at ons, and conbi nations thereof, deternining

The TB% 8 aflgwg iC%Iétr%% tthq H?Htthl% RiZe istraitign|of Gllﬁrl)ﬁ‘w@léﬁ’é petyﬁwbene
ether%j lsSRE" Sl“ gz ?tﬁ?ﬁt%hd ﬁla atrilag a 88 for

he poly ron Wt e an so vert;
exampiel  td] psly(aTgleae ether) composition and intrinsic viscosity. In one

embodiment, the isolated poly(arylene ether) solid has a number-average mean
particle size of about 10 micrometers to about 100 micrometers. Within this range,
the mean particle size may be at least about 15 micrometers, or at least about 40
micrometers. Also within this range, the mean particle size may be up to about 90

micrometers, or up to about 80 micrometers, or up to about 70 micrometers.
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preci pitation paraneter in response to the particle
size distribution. In one enbodi nent, the nethod
w@ommpeees: preparing a poly(aryl ene ether) soPQI/Us2903/020360
conprising a poly(arylene ether) and a sol vent,
wherein the poly(arylene ether) is the polynerization
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In omedimiztdimgnta ther methpd tcatniptisesp ap“remingra pﬁiy(@ﬁl&m’l&ﬁeﬂ) Qolutien

ticl di t byt t hi
comiR g AP RATA BT FORAIFT 2 5P oot g SOV EBCE A Frhe
po1yrhaﬁ>zaueﬁl pﬁ()aﬁatl §Pea %dﬁ%ﬁy&&' Hﬁérﬁﬂ‘)co%oérﬁ'ingt 9 é—ﬁ&‘ﬁaethyl%henol

conmbi ni ng the pol y(arylene ether [utton” wt
2,3, 6ftristhydphenglo | ov encomipinatisnntatico§ | ayl,d whereimethh @Qlwayg:ompnses
tio aI | furt i th.th
tohucRB PRIt s BAEGRIRGT Raion, Wi Yl islpya frfosoa
poly(h@léﬂ&eeth@@ Apetsivgh; tlerd® yd adtisoBRaAt e6Mipides SRtHinobNoluene
with the first antjsolvent. Another enbodi ment i s an

and WHEra ARETBiniRg @ prrBeleize dismention o the raly(@shencat} dispersion
wuhlﬁoalmﬁt 5 RECondE %@%hé esmsa&lﬁ,%%a N91taR ok (oY) E51GHGHE BEh)the

tion conpris
antisolvent; and adjusting the antlsolvent composition in response to the particle size

distribution. In this embodiment, adjusting the antisolvent composition may,
optionally, comprise adjusting the water content of the antisolvent, adjusting the
toluene content of the antisolvent, or adjusting the methanol content of the

antisolvent.
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poly(aryl ene ether) and a sol vent; means for conbining
said poly(arylene ether) solution with an antisol vent
wo eooftoe4ma pol y(aryl ene ether) di spersion conpPCEHURIHOF020360
pol y(aryl ene ether) solid; nmeans for separating said
pol y(arylene ether) solid fromsaid poly(arylene
In amthmfre)nhndslpauts tenmethofl aompeires satidatedlyp odm:ﬂmgy«i mpoaohydric

solid; means for determnin icle size
Phef’af o CSHEBF CUUTBING 0B By ﬁﬁeeWSS%gﬁeqf? a et dolyeitopnd a
com%]@x sAkel ceaRal & iphehal A poe aY&léﬁé"eﬁié@) §6mﬁ&a é&hﬁlﬂlng the
rom sai d poly(aryl ene ethér)” di spersion; nmeans
polyfasylengd Fﬁh@th $fgutzonp e pnﬁrstt arttmb@nfatﬂetf@m |anp<v1§z@p5de®eeth@r)

I
ol SRR, S0 BT s L0 SIRBEHER b

sohdcﬁﬁi’ﬁrths tpbgf(ary&né Ak Pdispedtion @ YorRt b isointéd PEINQRYIERd ther)
g in a so] vent toformaﬁ]ly arylene et her

solidg Ptﬁ‘fmlaﬁlg aPpiskotieetistibition ofiieraly(aparcther) solid prior to

t t

the de é'fl d%pgo.f}%( %&lg aﬁfgé&e{aﬁ&?)s&z%fﬁtoﬁ g}]é‘ g&ly"a?ﬂg&ee%&z dlé})%rsmn

and gbmatlmgra méclplmmbnqmlram&ﬂtr in respomsei th ghqi)pm‘pclle mzfeldllstﬂbutlon In
on th sai d nc, ration.unit, for

this ERRETRRR e anithad i G ERa e (HERS: CHRRRCoFPriseR iting the

po1y@mer&oéthan§om@oﬂ) O;Srmrato RAE XoRbMEEN ﬁqe%(tl?(fa)ylerfél StRESH %bR\'ﬁon

conpri si ng f/ aryl ene ether) solid, wherein Said
with Shm&@@h@at dA ta amlﬂ@lmm@t@ndwypmmﬂ@,oﬁt@@w@@me
I r ng e I i,solvent at
cituE ¥E BN GeCTREILBR dhe Pnlsit® Uhr ot kY I 8 e
comhnnmgltl}m payfaeyieicadiker) solfitian Witk cienfusi adisblosniwi t h sai d
m xi ng punp, for aging said poly(arylene ether)
ersi.,on; a.filtration u in. fluid cormunlcatlon

It
AHOR%H f?mbgéffaérﬁr S5 9 tRPRBHS kprqc&ltaga% af aPPIMGrdsney ether),
compp¥ia ar i@ 81 HAtarine! 4 hof@MSR! EneH! ¥ABiion WhpPidin o

antlsolvent apartlceS|ze i stribution
poly@stienenethen)i ol ansalvinsr meanse fari mm@mmg paid tpady(eryddne ecther)

b | h
soluffrebith W ffioflen? 8RR SN ERF, ST Blre&Ricar torpmrtsnge
poly(aryilénei ahar)‘licéfdp amafs fekymeningahid Ija)llly(@ry&l’ﬂl@ efk)kolid from said

recipitation tank; and a feedback | oop in operative
Polygaﬁffﬂ?rﬁ ther) fispergioptio demmyanyisplefed RON(AAeTIo R ) Ftbgt MgAnS for

detelﬁlﬁﬁlﬁé R k1R A idiriBRshS ¢ &;ld‘r})e)(lggﬂylgﬁg@t’helf) %llﬁ%%? td Bba

a précipitation paraneter in response
sepangting said @obi(zwlede sthehmotid drom m«bt_pbbf(argh:b@ dihménilspessuan and

mea Ry RUIE PIeERRET pBrR i i PR 1o ooy tilecsize

distripigsiol in a solvent to forma poly(arylene ether)
solution; a preconcentration unit in fluid
ormunl cation with said reactor, for concentrating
Anotlef; tpﬂsiplyelarl§|a§r?@p%qawé 97 REgPasniEcDely (ard sy pihep) qcomprising:

a rea%? 50501 9hed 8hg asﬁbﬂglﬂgn ngleﬁﬂl %h % t B H'pg gr(arylene

conmun Catl on With sa concentration uni
ethery epibytion; rgpreconcentration unit in fluid communication with said reactor, for

concentrating said poly(arylene ether) solution by removing a portion of said solvent;
a mixing pump in fluid communication with said preconcentration unit, for combining
said poly(arylene ether) solution with an antisolvent to form a poly(arylene ether)

dispersion comprising a poly(arylene ether) solid, wherein said pump mixes said
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said poly(arylene ether) solution with an anti sol vent
to forma poly(arylene ether) dispersion conprising a
w@oingat7yd ene ether) solid; a precipitation taPRT/usion3/020360
in fluid communication with said m xi ng punp, for
agi ng said poly(arylene ether) dispersion; a
polyfaryleneatthap seintion imithfdaid ahtisolventnit e abéawmataiof labsii OO to about

t at tank, t d I I
5000 RS sbretoe B i g OB EARo S el o ghenp.

aginP8dill b6lyRarleR& etheh) HidpleRitdd; QHIE/IRURINALT LN cé‘rﬁin‘ixnfcgﬁon with
determning a particle size distribution of said

said peicipitation tanks, Erisepgrating sadd poltieardene etherd splad fnoml wid sadwent

d
ond QUSRI E T ER HAT AR L o R B R et =
partlalefsﬁ&ddlaﬁbu‘dl@o pf shitd mbﬁﬁ@fldnw%tmﬁfﬂlml Getlet e sHidt frrSAd dize

arti cI e size determination unit and said m xing
distripyfipn detgrmigaionsynihy 1gteprased petivaen sl pama tee epidiprecipitation
tank? %ﬁ@geﬂsf@edﬁagcﬁ E}bﬂ) Hﬁ‘r%&étﬁ/es grﬁmuﬂfc%&i %EH Qhd PRALNEGize
ment 1s at us pr epar
distribotig detgtremetiet mait) a,ndcmmb lmlxllng gfiumpa fDE adjustlng‘ dprecipitation

rizin nohydri c in a solvent to form
paralgletﬁénf(ég’r%ﬁ%?esa{%ﬁﬁg&f S?SIdggfrﬁlﬂ%‘o N3 flash vessel in
fluid comuni cation with said reactor, for

Anothenesbddiabhtig ahaipfaalsyioapihans @fadsu@(a)wl%ﬁ% blﬂhblq NedWprising:
form

r enovi ngi a portion of said solvent to
a reachy damnpe ﬁ@éﬂﬂﬁél%@ﬁfl? hyelie rhepringoiolyens jo é«zu’n a ol(siytege
ether? légrﬂtlbfll J i)féhgnce grgp ?t{ é7§f}m5 qﬂ—é H%ﬁ%%gagg %ga%tor for
omuni’'cati on W rum Tor conbining
Concemimtlagtsaldtm)diy(pqﬂfy(ewﬂyér)em;éutl(ﬁi Ineremosaigud hortioh 2 su\fdtsblv@ﬁlt
.antisolvetg{oforma Ilyé | ene et her) di.spersiaon
a i B g i (st il pecsmepatan By b e Satpning
said %Meﬂﬂ]eﬁ& Rthel) XAstisvdh ROlYERIWERE RS 6l %r%o@@kﬁéﬂeoaher)
th said anti solvent at a shear rate of 00 to
dlsp%ﬁelmtcomsosmem pely(aryleae eihest SObde@uppq:cnmtatl@n teglnknitrin fluid

comlfn{lﬁﬁgéjuo% a?{i/l gltrl]léi }§] fgraé% n&alc% Hglygarggge ﬁti)er) da s%iepsg)n;
a ﬁlt}b&‘tﬁ)nl yoiit ﬂi tloid t@ﬁinunnaﬁém wdth atdprecipitation fanl, o Sephfiting

prec plta d.on tank, for aging said poly(arylene
said a?ﬁférylenedﬁ s@rS§> igrirors i $Q4vest aBd SR i VeRtnR Repicle size
distriblitb d@@fﬂﬂh@h&@tdnﬁnfdi"' dek‘er?@r‘uﬂ %ege%@h g 55&&6&%0& said
tank, for aging said aryren I spersion;
polyﬁ‘amlmeaﬁﬂnayh salif, twhenem fshidi hrigaderniae disathuionvdetdrmsitidn umt is
[ Ltation tank.for, s 5
itenf e BB e YRy s SRt CehiC B = ek lgor
in opetiy¢ asnthmeniatidm eith sdidspeticié sine detefnhinbtidd nit AtKsaidmixing
fluyid conmunication with said rotary vacuumfilter,
pump, oforr ¥HRSIPENY RISFIRItatNY ALY Waresporsst (o shide nartitleopie
dlStrl??i(g‘l rotary vacuumfilter; a first reslurry tank in
conmuni cation wth said filtration unit, for
conmbi ni ng said poly(arylene ether) solid with a second
Another embodiment is an apparatus for preparing a poly(arylene ether), comprising:

a reactor for polymerizing a monohydric phenol in a solvent to form a poly(arylene
ether) solution; a flash vessel in fluid communication with said reactor, for
concentrating said poly(arylene ether) solution by removing a portion of said solvent

to form a concentrated poly(arylene ether solution 520; a mixing pump in fluid

15



antisolvent; a first centrifuge in fluid comunication
wWth said first reslurry tank, for separating said
w@odog2at7yd ene ether) solid fromsaid second  PCT/US2003/020360
antisolvent; a first centrifuge effluent tank in
fluid conmunication with said first centrifuge, for
compamgiatiom gyithasaid $lesto dcimanfor ombemtg aid mosatmirafedr pdly(arylene
tank in

cthefo i 329 O rA TP e 1 oRB (R PYP(ulets sfher) dispersion
comPARE N RB1EATEnBObHERT éﬁli%fn SR8 aid Srﬁi)dn? Wukdp anik8d seid

antisolvent; "a second centrifuge in
polyfasyenmetben isolistion withsaichantiselyentct raesl;tarrrrlgfe thathkut J08rto about

50 Oﬁﬁ Bc?crdl?%'ﬂ??c p%@ci gital?% %érﬁ{jx)rﬁl fgu?g cﬁ&%%r cat%%n Iw h d:{l}SXgII}g pump,
for wgihd saidi pblgz(a@f.bm earl) rdlfsmﬁon f@@ed‘oﬁﬂ%‘eﬁ@xtaﬂ&i ednk| @Sfluid

fromsaid yl ene ether) solid; a particle size
ComyiugteAiin, Ml@ %é‘r‘rﬁfﬁ%iﬂt%wn zgak,tfor AEiBEpBik golEryieen cther)
disp&iofl: AU Eﬁ?r@%gecﬁﬁ{aﬁofl' faik B BGIPL Brﬂ}rﬂuﬁfbah@ﬁ]vﬁmtﬁnﬂu? gecond

f eedbac I n operative comuni cation
precpntlatlorc tamks lfczreagin§ Baldmaly(aryldm e&hcn‘) despeion; anfilirafion unit in

N R LR A IR Y R M-
ethet)isslid rou da@Dsol VIR ah® ¥&R HoBiaryRné Hﬂh&ﬂ) @ﬁs&Ahdiﬁ taffﬁ&@t@ t&ﬁk in

the follow ng non-limting exanple
fhuidig@uygygention ooty mwmﬁb%%@ecewng 6pid ﬁOlVent and sald

antisg)g{%ﬁ{ f%ﬁ{%alﬁ' Igltapz(raélﬁmt Pﬁ%r 92?§t %sﬁg‘r}} {fAnk rgﬂuéa é)mmumcatlon

arylene e nuf acturing process

w1thos;aei ﬁttﬂldon @it Ithrocuﬁxhbmhg safdc)pbly(%rylene ether) solid w1th a second
henyl ene et her) havin

amlﬁ}r)’ﬂ‘fe\ﬁ Adimst %ﬂ&'&@g? Pyﬂmd nigation ‘ﬂ&bﬁfﬂﬂt stgpyRaTan, for
sepafa%a?géald A FRchea kP Csblild CRbRT &fi P rs‘& @%nﬁ?ﬁ@&ﬁt WS first

i ncluded "'a Teactor for producing a (arylen
Centléﬁllgérf)fﬂsmtutambnlrbﬁm&l @mmmscap@lnymﬂu zaﬂl st ofentrifuge, for

el TN BASBRof Bod L8058 30250 B

fluidwdontma@ticaaioh iveiel sead first @elhtaﬁ%re hacksbatit@sdi poBedrilchd Ether)
distri but| on unit, obtalned from Lasentec as

Sohdwe’cfgpa RERADHSOIVETL; 8 socand GsAiugaa i reempmepgsionavity faid
secoh@Efurr t4nRt %{ sep‘é@?fﬁ%”%aﬁd (Ig){)fay'& rr?l?}ne% aﬁ}g&)‘ gél¥cfltfll§@{] sM8! third

afiltrate tan st res
antisobvient; afdugpe in Avid eoptmumingtian wigle sad fséamdtceﬁmﬂﬁ\kge foraemonielg

urr se trlf yin ecti on;
volafiE By hid PO CecBpieRes st argpraily bive Bisititom Gferiptmtion
unit GAkipoIEd ‘tﬂdﬂ\de@ﬂsauﬁﬁbhhfpoén‘d%ld ﬁ%“'e‘ PYRIEpHtakiBR Kank! BBA a feedback
| ocation of the particle size distribution instrunent

loop s Peraiiye sosEBEECationwilh rseids pasticle Hége dismh@aby (@teymm@on
{.

ot 48 BRGS0 NS PR BERFRURYY it Bomonse o

said pmhelle)sus@lhsmnblumnand the antisol vent.

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

EXAMPLES 1to 9
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The follow ng antisolvent conposition parameters were
varied as detailed in Table 1 to determne their
wetdoaoee9on the mean particle size determ ned PCT/US2003/020360
approximately 15 seconds after initial mxing of the
poly(aryl ene ether) solution and the antisol vent.
UsinBemaupgarhtne smilas abv émnt dnprcﬂ;ﬂ:dstladegf 3,0k upolg(arylene ether)

man Wrret gmha%oé;@p%g %a@@%@t%?&tﬁ%@ ?y ?q_@@é%gec Ee){hé' %‘8 'dﬂ?ethgal 4-
phen)? AehbS hann%sﬁmlﬁﬁnélB vigbkigy bf abeal 030 ebiYitdrs/paar (dL/g)

egression yielded the foll ow ng regression equation:

measiBd=at 257¢ 9n GRIbrafprnt. (Dlﬁ: @bara’ﬂ)s[ mgm]iedu-a(rgac@or {95 ppyducing a
[tol uene] where PS is,

poly(rylapecqlbs seiugon [héfze}ldP‘é"et RebmshEroncgh adht R RS
toluefl%]eﬁ }ﬁé‘s U201 MBBhe BoRP ?&%%HlﬂnW@&y(W&ﬁ@therﬁd@ﬁmon with

is the toluene concentration in the
an amtisblveot; \ee hiserelxqpkestiedng mpatisiey ize skstelagion ms@atamed from

Cose SR TR RO SHHShEhd B AL B S « ot

vacufifBagHéeds sRomiladticar vl Y( Alske Iﬂahketah ﬁrgt I!bls]mp@'r ’Ealnbn a first
formati on and antisol vent conposi tion

Th
centrifipeic firseenjspes efflwens tark; aseeqnd reslaiTy taiky §|e¥“f(\1i‘8 cppyrifuge;

a dry&}rgé] 159 o}{egtdegﬁf{é}os&' 'l%t &‘30(/ 04 MEHBARR édluthR MRNEn
Eeht ion causing é WO’ 2004/ 024794

antisBTAUS2ROS/ B0 3BBe lonawnmferhepantlnbrseashstnhutmeﬂalnstrument and

article s d %
the EoeriturIosh e e PR R o ST ey i, gplvzed
appn'éﬁ?ﬂﬁt R 'S&Joﬁd§ h#& infkaP hfxihg[d2Rd péliyla¥ledd etherd rs;e]lutlon and
w% Particle size (mcroneters Ex. 1 3.60 14.92

the afiisolfont. 2 3. 60 14.92 68 Ex. 3 3.90 14.92 85 Ex. 4

3.90 15.42 110 Ex. 5 3.60 15.42 94 EX. 6 3.60 14.42

The gozh,%v?ni% alz)tbs%lsvggt gtﬂ“nﬁ'@sﬁ?o% pa"l:'%metgrsewgré vittePds detailddXin Pable 1

to determine their effects on the mean particle size determined approximately 15

seconds after initial mixing of the poly(arylene ether) solution and the antisolvent.

Because the antisolvent consisted of toluene, methanol, and water, the methanol

concentration in weight percent is simply 100 - [H,0] - [toluene]. Raw data are

presented in Table 1. Analysis by linear regression yielded the following regression

equation:

PS = (-719.6+91.4) + (70.0£12.7)[H,0] + (36.0+5.2)[toluene]

where PS is the mean particle size expressed in micrometers, [H,O] is the water

concentration in the antisolvent expressed in weight percent, and [toluene] is the

toluene concentration in the antisolvent expressed in weight percent.

These examples show that there is a highly significant statistical correlation between

particles sizes measured soon after poly(arylene ether) dispersion formation and

antisolvent composition. They also shows that particle size is extremely sensitive to

antisolvent composition, with a 1% increase in toluene concentration causing a 36
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EXAMPLES 10 to 17 A process simlar to that described
in Exanples 1-9 was used to produce a poly(2, 6-
waleemeokyb4 | |, 4- phenyl ene et her) havi ng an i ntriPST/TS2003/020360
viscosity of 0.40 dL/g. Variations in production
rate, and water and net hanol conposition of the
micramties olcveant invmeen patidle dive, pnddulds indirghit is ampdre®ncentration
.vary%' nrg fromabout 65 to abou 105 microneters in
causing &7/0 IFRARC FAREPEeedn 81998 PRESSUI® 15 seconds after
di spersion formation. The corresponding fi nal
Tabi®roducts (i.e., the poly(arylene ether) powders

obtained after. filtration and drvinag) were analyund

to deterni ne[HaiwtBll k derdiilespehifatf) nes Peviviesite
and the rellati onshi ps betvween these final (lprcmehmcnerS)

Ex [Propet tiTesjandpartichestze—were—exptoted—through-

| i near regr essi od.6dhe redqults d44®2presented i n70abl e-

Ex. 2 and FI GS. |:| c n£64 The resuIth@jg or bullk densngy,

daniect eod- Oc-hnuh t hat LS alstr onm

UUPI UL A\ | T QAT ciIrToeT O T T

Ex. 3correl at | on bet vveﬁgol ncregsi ng pambi cl e size angs
Ex. 4 NnCreasi ng [bul'k density. € resulrts for fines

content (i le _ thb%wejght Ipercedf4df particles 118ss

Ex. % han 28 ni crorretejgé dep| cted 1§ 451 G 4} show, g4

Ex. G urprisinghy, that—thereijs—a strongcorfelation
" between increasih@0partigle sidé4dnd i ng reaS| ng4

Ex. Mmei ght perdent of é nes. This eﬁﬁr@l e shows % a

final e ~A et P'\Lf\%j CO6FF t o1 ha A

1o PI o I UHtll y I >J1T 1T CT TIo T TAT

Ex. article silze meaﬁws ed earlly ini4»8 WO 2004/ 024794

Ex. 9PCT7 US2003/{020360, the precipitation. Wien conbi ned

with the r sults HeY Exanplle 1, A9 exa ple fur Pher

shows that final product properties may be predictably
mani pul at ed through changes in precipitation

EXARB AR £1° Table 2 Particle size Bulk density fines
con?éegrit E 17/@ (mcrometers) (g/nmL) Ex. 10 97 0.418

3.68 Ex. 11 75 0.374 2.95 Ex. 12 100 0.432 4.25 Ex.
A pra@sd 6810r 42thatld@rib&kin Axargiled ] 98@as3us8d to Eroduts a Poly(2,6-

dime%y?—q%—ghe%?/leng)éther])qlaglyngoans%%m?sw? \OzlscoEsﬁ'y o%%).lﬁyd]gf g?’«?anzeitigrsls
in production rate, and water and methanol composition of the antisolvent were used
to produce eight samples varying from about 65 to about 105 micrometets in their
mean particle size measured 15 seconds after dispersion formation.  The
corresponding final products (i.e., the poly(arylene ether) powders obtained after
filtration and drying) were analyzed to determine their bulk density and fines content,
and the relationships between these final product properties and particle size were
explored through linear regression. The results are presented in Table 2 and FIGS. 3
and 4. The results for bulk density, depicted in FIG. 3, show that there is a strong
correlation between increasing particle size and increasing bulk density. The results
for fines content (i.e., the weight percent of particles less than 28 micrometers)
depicted in FIG. 4, show, surprisingly, that there is a strong correlation between
increasing particle size and increasing weight percent of fines. This example shows

that a final product property may correlate to the mean particle size measured early in
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EXAMPLES 18 to 22 The process of Exanples 1-9 was
conducted and particle size distributions were
waledoenpi7aed at three positions in the process. PAEs2003/020360
first position was about 15 seconds downstream of the

m xi ng punp 40. The second position was in the outlet
the prfecipftatitthi Wihen porabinpd tathi the rds&]‘ﬂi(oﬂE}Ehmﬂ[h &, thi¥ exdmple further

shoﬁ g]tt_Fo é atg t he outleg econd resl urr¥ t ank
B HFREOPEHSSBAY 88 Prodictay anasinialed Hupvahuchanges
1npﬁkﬁhmﬁonphhﬂékﬁ@te the changes in particle size that
take place over tine as the poly(arylene ether) solid
is formed in the initial dispersion (i.e., just after
Tablei%i ng punp 40), in the third precipitation tank 100,
and inmthe 3 SturTy kK 160—Thes E)\pcr its
show, surpri %H %Xi’i Spat Brﬁlk den?%é part ’i’eg cgp’gagﬁ(wm)
- observed aft nm Xi ng” punp eld smaller particle
Ex.$dzes in the7second resluroyigank 160. Tabkge 3
I Partiele-size afterParticle size after Particle size

Ex-WFter  mixi ré punp 40 thir UGBV@U pi tati on| $82ond
Ex. [gsTurry (mggoneters) tang4390 tank 160/,
(microneters) (mcrometers) 19 WO 2004/ 024%2)4
Ex. ?:BCT/ Us2003/ 02@§60 Ex. 18 F8488 48 Ex. 19 460498 53
206087 mﬁ?% Ex—22- 10512132
EX. MPLE 23 ‘I'an s exanple il|US %at es one wa %;3/?)0 contr ol
Ex.harticle S|?é5autonat|cally036§ing an appai@t us

LILILI | al l*uc I L;Ltd I F G
Ex. E‘%I y(2, 6 d| ng?hW IH 4- pheny@é%‘é et her) pa?r-WcI e size
Ex. was automatigal Ty maintai negishetween abouf, 440 and 125
mocrometers! by adjusting the flow from anol

suppl enent al antisol vent tank 230 and mi xi ng punp 40

in response to particle size nmeasurenent at the outl et
EXAH\f/IPTIEfﬁ ggw@grrp 40. \Wen the water content in the

recyc nmet hanol stream (recovered antisol vent 600)

i ncreased due to normal function of the apparatus, the
The guo¢ess o afxampi¢sahl whi eandunted ant pesiéd sy digiribotions were
detegmngé g {t}‘laeel %osﬂ}o%s ?n h}ré%rggessls ' %ﬂe ??srttploglltlgn %\}ag %‘bout tSaseggrieds
downstream of the mixing pump 40. The second position was in the outlet of the third

precipitation tank 100. The third position was at the outlet of second reslurry tank
160. The results, presented in Table 3 and plotted in FIG. 5, illustrate the changes in
particle size that take place over time as the poly(arylene ether) solid is formed in the
initial dispersion (i.e., just after mixing pump 40), in the third precipitation tank 100,
and in the second reslurry tank 160. These experiments show, surprisingly, that
larger the particle sizes observed after mixing pump 40 yield smaller particle sizes in

the second reslurry tank 160.

Table 3
Particle size after Particle size after Particle size after
mixing pump 40 third precipitation | second reslurry
(micrometers) tank 100 tank 160
(micrometers) (micrometers)
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Table 4 and FIG 6. No lunp formation or bl ockages

occurred. Table 4 Supplenmental tinme Particle Size
wWO\Aat0a1024704 MeOH MeOH addition (mnutes) (m cr oPEL/EBREN3/020360

(9% (nB/h) O 114.36 1.46 0.767 5 115.26 1.46 0.781

10 115.43 1.46 0.795 15 115.98 1.46 0.808 20 115. 31

Ex.18. 46
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35 115.24 146 0.877 40 11

0.830| 585 116.87 1.46

5 89. 858 30 113,48 1.46 0.870

Ex.19. 46

0.891 |0 111.32 1.46

7-09-—1-46-0-884 4511579
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9% 891 55 113|133 1.46 0. 880

.46

Ex. 2§u TI4—79 ].@g 0. 876 65

0.893 119. 33 1 57

6.42 1.46 0.884] 70 112.79
0.969 20 WD 2004/024794

Ex. 2[PCT/ uS2003/ 03210360 80 114.

1

d891.53 1.061 846117.32 1.63

i ol g
J.\J\J

P/ A R | IOJ. IJ. J_.L\.
Ex. 2217 91 1. 8?ﬂ?5246 105 113

xi 951140951783 1. 256 100
% 1.94 1.193 10 111.11

2,00 1.126 115 119.51 2.00 1.060 120 119.32 2.00

1.194

EXAMPLE 23 |

This example illustrates one way to control particle size automatically. Using an

apparatus similar to that depicted in FIG. 2, poly(2,6-dimethyl-1,4-phenylene ether)

particle size was automatically maintained between about 110 and 125 micrometers

by adjusting the flow from methanol supplemental antisolvent tank 230 and mixing

pump 40 in response to particle size measurement at the outlet of mixing pump 40.

When the water content in the recycled methanol stream (recovered antisolvent 600)

increased due to normal function of the apparatus, the additional methanol flow was

increased by up to 3-fold to maintain the desired particle size. Data are presented in

Table 4 and FIG. 6. No lump formation or blockages occurred.

Table 4
Supplemental
time Particle Size [Water in MeOH [MeOH addition
(minutes) | (micrometers) (wt%) (m3/h)
0 114.36 1.46 0.767
5 115.26 1.46 0.781

10 115.43 1.46 0.795
15 115.98 1.46 0.808
20 115.31 1.46 0.830
25 116.87 1.46 0.858
30 113.44 1.46 0.870
35 115.24 1.46 0.877
40 117.09 1.46 0.884
45 115.79 1.46 0.891
50 111.32 1.46 0.891
55 113.13 1.46 0.880
60 114.79 1.46 0.876
65 116.42 1.46 0.884
70 112.79 1.46 0.893
75 119.33 1.53 0.969
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125 115.05 2.00 1.302

116.52 1.94 1.359 140
wa2®4/0347445 150 115. 60

1.400 160 115.67 1.94

130 112.69 2.00 1.331 135
117.32 1.94 1.399 145 114.78

1.94 1.407 155 115. 30rAT/982003/020360

1.393 165 112.71 1.94

170 112.28 1.94 1.159 175 119.59 1.94 1.466
1208686 1194900¢.31D 185 121113[1.94 1.620611190
| 1.945/1. 93973395 [15. 01 197 (K877 2007 4% . 25
LT8G 2074 8% 7o T oA A5, 12107120 6554, 94
- 215 yage )s b A s TITT L0 I K] . . 35
117998 116499 47h" 230 11614811 04 2 k250035
1. 92012 5097.9240 110. 10 1.86.83/ 383 2451246, 28
2.209 2503.204.8f 1.91 2.2124) 255 119. 2693]. 91
26014/17. 311.1191 2. 760 2657402. 56 1.91732465
B }131 £ ’1\;135\9{51{. 8Bl 275 TI8,1fpl 1- 82 2959401280
= 720> U119.32 2.00 1.194
125 115.05 2.00 1.302
130 112.69 2.00 1.331
135 116.52 1.94 1.359
140 117.32 1.94 1.399
145 114.78 1.94 1.415
150 115.60 1.94 1.407
155 115.30 1.94 1.400
160 115.67 1.94 1.393
165 112.71 1.94 1.222
170 112.28 | 1.94 1.159
175 119.59 1.94 1.466
180 120.96 1.94 1.310
185 121.12 1.94 1.620
190 119.29 1.94 1.930
195 115.01 1.94 1.877
200 113.25 1.94 1.768
205 103.79 1.94 1.485
210 120.65 1.94 1.634
215 123.62 1.94 1.953
220 122.37 1.94 2.235
225 117.18 1.94 2.470
230 116.46 1.94 2.545
235 112.85 1.94 2.509
240 110.10 1.86 2.383
245 113.28 1.86 2.291
250 114.87 1.91 2.212
255 119.26 1.91 2.447
260 117.51 1.91 2.760
265 112.56 1.91 2.765
270 116.17 1.82 2.861
275 118.76 1.82 2.959
280 118.34 1.87 3.053
285 112.94 1.87 3.113
290 115.72 1.87 3.017
295 108.31 1.87 2.886
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285 112.94 1.87 3.113 290 115.72 1.87 3.017 295
108.31 1.87 2.886 21 WD 2004/ 024794 PCT/ US2003/ 020360
waeM4004968 1.87 2.087 305 116.48 1.87 1.981 BADUS2003/020360

121.14 1.87 2.186 315 121.08 1.96 2.390 320
1.96 2.556 325 116.12 1.91 2.555 330 113.32

115. 30
1.91

2.566 3304.585. 7P 1.91 2.55%7 340 104. 43g3. 96 2. 307
34304122. 3854803 2. 373 3501%74.50 1.98 8?05 355
I lj,ﬁjﬁi 5\2?1% :;5‘4 360 11‘\‘53*%? 198 %365 112. 46
1 2904 011331198 863—37 .55 2.04
2 305" 3431.085 3h 5 04 2 7440 335 116 2899 04 2,828
. 3082009, 865.3004 p.836 3951P6p. 52 2. 04235674 400
113288 2106.13. 088 EXAMPLE124| In this $gkbow ng
exapqpl e, a3 process to prodyce 2.554
PORY42, 6104 BETNY| - 1, 4- -phenylggne et nerzsgfw ng an
AT BT S BN G HNI K o A
50343 i 42038 During star 200p. the natd7dl e size was
f o8P tolPB5000 small, so 1198] vol une rafds of
anB5s oI venl.6{a net hanol -ri ¢/ogm xture pb2rret hanol ,
t oBggne apgliyater) to pol yipgenﬂene e} bggl) sol ution
(Pogyfl PhEyLhgne 1.98 2.904
370 113.31 1.98 2.863
375 113.55 2.04 2.823
380 116.37 2.04 2.783
385 116.38 2.04 2.828
390 109.85 2.04 2.836
305 116.52 2.04 2.774
400 114.58 2.04 3.088
EXAMPLE 24

In this following example, a process to produce poly(2,6-dimethyl-1,4-phenylene

ether) having an intrinsic viscosity of 0.40 dL/g was started up after a shut-down

period. The target particle size was 60-70 microns. During start-up, the particle size

was found to be too small, so the volume ratio of antisolvent (a methanol-rich mixture

of methanol, toluene and water) to poly(phenylene ether) solution (poly(phenylene

ether) in toluene) was reduced from 5 to 4.5. This action reduced the methanol

concentration in the high shear precipitation pump quickly, leading to the desired

increased particle size. Data are presented in Table 5 and FIG. 7.

Table 5

So
rat

Particle size
(micrometers)

Time
(minutes)

Antisolvent/PPE

lution volume
10

46.86

46.79

12

46.44
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ether) in toluene) was reduced from5 to 4.5. This
action reduced the nethanol concentration in the high
W@ b@at24gp£ci pi tati on punp qui ckly, |eading to PE&EUS2003/020360
desired increased particle size. Data are presented
in Table 5 and FIG 7. Table 5 Antisolvent/PPE Tine
Par tlbicl e4&b2e Sol uti on volungl (mnutes) (mcroneters)
ratipg O 4po6 5 5 46.79 5 430 46.44 5 22 WO
2004 UZ45’§4}2PLI/UbAUU3fOZOSA§ 15 46.54 5 20 57.97 4.5
255 794932 . —5—95 72.93 4.5 40 64.45 4.5
EXA LE% ofte dharatus is used to pr oduce
varBdus @-83es |of pol yphenyd-8ine ethers havi ng
di f #@r en4.¢Dnpagsi ti ons and/4f intrinsic viscosities.
This exanple illustrates automated control of
particle size during a change from production of a
EX@% enyl ene ether) having an intrinsic viscosity of
. /g to production of a poly(phenylene ether)
having an intrinsic viscosity of 0.40 dL/g. The 0.57
Oftéithe saiiBlapphratus N sl Regbicd RAbhLL ?a@esq bf ﬁg)l?(f{)h&éf%h& Qhers
mcronmeters neasured at” the exit of the ng- punp
havigpg dif{priente cempositirs and/qy imbrinsid wiscdsiitsa Hesiexedple illustrates
j C i ze: Q -9 Lcrometers. This grade chan
autaﬁkgart%iaréoﬁgé{ a(r?ﬁ JJ g ?C?? i %ﬁ? {Tblfrgjgc @ntc:hsli’g,e ;&lgorﬂoﬂ’ﬁo‘ﬁlﬁﬁl?’ljsgfe a
poly(piehglehe e hanee an datrhkit WikbsitypbB O d9gttheroduction of a
‘Zl?lgeh-shear prs}m pitation punp) and desired particle
polydpieaylena fierhitaying & iriripifre/isoppiite 1040 silig Bhe 10591 dL/g
e . _ (s i nd .
B R Bl P of M4 LRl it R BAR: PGyi of e
mixmigepumix tigwplenthe DHOWHSg moseiadb hed taodehtdipartils Bpebh 80-90
micr%?‘r%ge?%t’h%gséraéeo Qhanag% ilsllgalflt%uliaerlfyegifﬁclzum th %or]-t?c?ll, %s 6‘bo%lhn golids

content (and hence quantity of toluene to the high-shear precipitation pump) and

desired particle size change at the same time. However, using particle size analysis at
the exit of the mixing pump and automatic adjustment of supplemental methanol feed
to the mixing pump, it was possible to obtain a smooth grade transition, as illustrated

in the Table 6 and FIG. 8.

Table 6
Supplemental
MeOH to % PPE in
Time particle size mixing pump| Toluene
(minutes) | (micrometers) (mx10/h) (Wt%)
0 156.43 18.04  26.36
5 155.85 17.95  26.52
10 155.87 17.86)  26.58
15 155.85 17.76/ 26,78
20 158.74 17.67 26.5
25 159.76 17.81 26.49
30 154.86 18.09, 26.85
35 159.37 18.37,  26.48
40 156.82 18.65  26.63
45 156.25 18.32] 26.46
50 156.04 17.96]  26.36
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Tabl e 6 Suppl enent al

size m xing punp Tol uene

WA Quoh)24794 %

0

MeOH to % PPE in

(m nutes)

Time particle
(mcroneters) (nmax

156.43 18.04 26.36 5 155.85 17POBUBINSE20360

10 155.87 17.86 26.58 15 155.85 17.76 26.78 20

40 156.82 18. 65

6. 04 17.96 26. 36

55 157.94 17. 68
.54 17.11 26.59 70

26.19 80 153.60
90 156.44 15.33

155.34 14.54 26. 33

13.95 26.41 115

158.74 17.67 26.5 25 159.76 17.81 26.49 30 154. 86
18.5M 265894 35|159. 377.68. 37260266 48
26.@8 4561456. 25 18. 327.36. 4606 50 1
23 2034/5324794 PCTIR52003352836
|25 Ap SOskxe 79 17-401685/°2 28 15
1oLk 2A0800 goliey 300l H 261 ]
2685 "3 b8 15 14 oh6 3 4426700
1053158 184474 _16_26._385.73110 2653 83
158000 113678 26,71 12%55.2@@3. 61 26.38
95  159.16 14.93]  26.44
1000  155.34 14.54  26.33
105]  158.64 14.15  26.39
1100  155.83 13.95]  26.41
115  154.50 13.78  26.71
1200 155.49 13.61]  26.38
125 156.11 13.43]  26.47
1300  168.34 14.70l  28.28
135  166.76 20200 31.24
1400  162.71 23.800  33.6
145 158.18 0.79  35.19
150,  160.55 041  37.01
155 148.84 297 3842
1600  127.86 35.58) 3937
165  116.09 39.86) 39.34
1700  115.41 39.87  39.18
175  113.37 39.890  39.08
180  106.01 39.90 38.92
185 95.39 3991  39.16
190 85.16 39.93] 3935
195 79.13 39.94  39.58
200 75.12 3738  39.79
205 71.96 33.94 3981
210 69.99 29.65  39.64
215 69.77 25.060 39.44
220 69.26 2046,  39.62
225 72.13 15.86)  39.57
230 72.24 12.42]  39.35
235 73.87 934  39.17
240 80.22 8.86  39.29
245 77.98 8.99]  39.55
250 81.49 9.12]  39.78
255 83.24 10.17]  39.64
260 87.15 12.64  39.76
265 86.05 15.63] 39.57
270 85.94 18.69  39.65
275 88.64 2171  39.51
280 86.36 24700  39.42
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125 156.11 13.43 26.47 130 168.34 14.70 28.28 135

166. 76 20.20 31.24 140 162.71 23.80 33.6 145 158.18
w@2009/036949 150 160.55 0.41 37.01 155 148. 84PCr1/9%2003/020360

38.42 160 127.86 35.58 39.37 165 116.09 39.86 39. 34

170 115.41 39.87 39.18 175 113.37 39.89 39.08 180

106501 33.630 39.92 12896P5.39.389. 91 39.16 190 85. 16
39083 3343 195 79. 8.130. 94039. 5§ 200 75.12 37.38

39049 33,7196 3398 8. Bho 5710 69. 99 29. 65 39. 64

;§UQEU1 gg&oaur 39- 4?/8%; 3§§§b 034916329. 22 225
§30% 30 5920 243 0225950 38950 bas 77,958, 69 30

24 2 9—P45 77.98 8.99 39.55
550081 £9.18 12 130 78 275HE g 084 10l 17 39.64 260 87.15
123164 39738 265 86. @.75. 63939 57 270 85.94 18. 69

33265 2/B57188. 64 21. 2b.739. 5139480 B6.36 24.70 39. 42
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325 79.67 24.70 39.47
330 80.17 23.57 39.34
335 77.84 22.45 39.48
340 76.36 21.30 39.67
345  79.41 20.14 39.52
350 81.48 18.99 39.41
355 81.58 18.35 39.61
360 80.70 18.37 394
365 83.63 18.39 39.26
370 84.69 1.89 39.51
EXAMPLE 26

A switch was made from a grade having an intrinsic viscosity of 0.45 dL/g (with a
desired particle size of 70-80 micrometers) to a grade having an intrinsic viscosity of
0.41 dL/g (with a desired particle size of 75-85 micrometers). The particle size was
maintained by adjusting the volume ratio of methanol to PPE/toluene solution via
control of extra methanol from supplemental antisolvent tank 230 in response to
particle size measurements at the exit of the mixing pump. In the data in Table 7,
below, and FIG. 9, the grade change was done at exactly 40 minutes, and the target

particle size of 80 micrometers was reached after 150 minutes.

Table 7
extra MeOH to| Solids in
time Volume Ratio  figh shear PPO/toluene
(minutes) | PS high shear pump MeOH/(PPO+toluene)pump (m>/h) (wt%o)
0 74.64 2.35 0.2249  38.80
5 73.30 2.35 0.3648  38.89
10 70.29 2.35 0.0735| 38.98
15 71.15 2.35 0.1599 39.08
20 71.38 2.35 0.3208  39.18
25 69.28 2.35 0.2570] 39.28
30 69.37 2.35 0.2546] 39.39
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of 69 41 d67-49 (with a des?3dd particle sPHETYF 25.6@5
 micfQneter€3-28 The particl 8-3%i ze was _nai ANAT9ed 39y64
adj U5ting 7087 vol une rati @.3af nethanol t 0.0PBE/ t Gbugne
sol 8@i on véas9 contriol of expra methanol Bpggn 39.71
supgd|enent g4 gant 1 sgl vent " papk 2301 respenss [ 39,75
parggcl e Sgggg measureMent s gt the exit o b ¥R
puTgs 1T t§gogtata T Tabl'g 55, et pw ang on l‘gnﬁwb”"
E;;f@ﬁl“”j; AT M” ,Z)QSJE cadfdd
ati% 150 M+dites. |Table 3-38xtra MeOH ta08B81[ds 3947
t i b0 Vnum%oj?atl o hHigh shéd2 PPQ t ol uene0.0081] 39.59
115 71.73 2.32 0.0082] 39.59
120 73.37 2.32 0.0082] 39.53
125 73.33 2.32 0.00821 39.46
130 74.89 2.32 0.0082] 39.38
135 77.09 2.32 0.0083 390.31
140 75.60 2.32 0.0083 39.37
145 78.62 2.32 0.0083 3942
150 80.70 2.32 0.0083 39.45
155 78.94 2.32 0.0084, 39.48
160 79.47 2.32 0.0084] 39.51
165 82.35 2.32 0.0084 39.54
170 82.22 2.32 0.0085] 39.56
175 82.29 2.32 0.0085 39.56
180 84.18 2.32 0.0085] 39.56
185 82.99 2.32 0.0085 39.55
190 84.44 2.32 0.0086] 39.55
195 84.56 2.32 0.0086] 39.54
200 85.30 2.32 0.0086 39.53
205 83.75 2.32 0.0086| 39.49
210 84.55 2.32 0.0087 39.45
215 83.02 2.32 0.0087] 39.41
220 83.30 2.32 0.0087, 39.37
225 85.34 2.32 0.0087 39.33
230 88.03 2.32 0.0088 39.31
235 86.17 2.32 0.0088  39.34
240 84.86 2.32 0.0088 39.38
EXAMPLE 27
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(m nutes) PS high shear punp MeOH ( PPOt+t ol uene) um
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extra

MeOH to

mixing  [Solids in
Time particle size pump PPE/toluene
(minutes) |(micrometers)|Volume Ratio MeOHR/(PPE+toluene) (m3/h) (Wt%)

0 116.38 2.12 1.949] 38.36
5 115.85 2.12 2.016] 38.53
100 117.66 2.12 2.062] 38.65
150  120.29 2.12 2.054! 38.53
200  118.56 2.2 2.054) 38.80
250 114.73 2.2 2.056] 39.02
300 114.27 2.2 2.057) 39.13
35| 11247 2.2 2.058 39.25
40, 101.38 2.2 2.174 3991
45 89.59 2.2 2.258 40.43
50 79.04 2.2 2.237  40.86
55 89.06 2.2 2431 40.69
60| 100.64 2.26 3.101} 39.83
65 91.02 2.26 3.657] 39.15
70 86.03 2.26 3.761] 39.02
75 79.28 2.26 3.694] 39.33
80 74.94 2.26 3.438 39.69
85 74.33 2.26 3.089] 39.88
90 75.01 2.26 2.739]  39.87
95 75.87 2.26 2389 39.72
100 75.15 2.26 2.039] 39.62
105 77.08 2.26 1.780 39.35
110 78.28 2.26 1.540, 39.44
115 78.31 2.26 1.349]  39.19
120 80.61 2.26 1.238 39.25
125 81.24 2.26 1.128 39.28
130 82.73 2.26 1.134]  39.64
135 83.89 2.2 1.216,  39.60
140 86.92 2.2 1.383] 39.52
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225 84.61 2.2 1.929]  39.28
230 80.91 2.2 1.923]  39.52
235 80.97 2.2 1.917] 39.59

Examples 27 and 28 collectively illustrate the use of real-time, in-line particle size
measurements to rapidly adjust precipitation conditions. They also illustrate that
some factors, such as PPT ratio and extra methanol feed to the high shear precipitation
pump affect particle size quickly, while others, such as the ratio of antisolvent to

poly(arylene ether) solution, act more slowly.

EXAMPLE 28

A process similar to that described in Examples 1-9 was used to produce a poly(2,6-
dimethyl-1,4-phenylene ether-co-2,3,6-dimethyl-1,4-phenylene  ether) having an
intrinsic viscosity of about 0.45 dL/g. Using an initial antisolvent composition of
80% methanol, 16.5% toluene and 3.5% water, a mean particle size of about 60
micrometers was measured approximately 15 seconds after high shear mixing of the
poly(arylene ether) solution and the antisolvent (see FIG. 11, times of about 0:23 to
0:33), and filtration problems were observed. At a time corresponding to 0:40 in the
Figure, the antisolvent composition was adjusted by increasing the water
concentration to 5.1% and toluene concentration to 17.5% with a corresponding

decrease in the methanol concentration. The mean particle size then stabilized at
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eOH to mxing Solids in

PPE/ t ol uene

WOR@HEPPE+ ol uene) (nB/h) (W% 0 116.38 2. 12PAT/BE303/020360

( Time particle size punp
(mnutes) (mcroneters) Volune Ratio

38.36 5 115.85 2.12 2.016 38.53 10 117.66 2.12 2.062
38.65 15 120.29 2.12 2.054 38.53 20 118.56 2.2 2.054
abouB 80 8Ricrotietdrd 4so3FIL5. 2] 12 £ite6 o3 Rbo@t 0:30 td M49)7 ard the2fil0BHon

39.13 35 112.47.2.2 2
problgm yas elyningigdsdhis exagp

optir@igi.nggpreggit%%no&n%itg)ng.- 43454t Afaftated

.02 2.26 3.657 39.15

st

40 1

abF 56
Ghalt O8)
70 86

38 2

ipussti Grgpicly

idotid i

size BBaddPed SO AHcPRiANG 6 p8lyéavleaether) sglutipn agd ap aptisokenz@ay

v 3 e of

rgesgeotiidgnigendmiiions

1ifishge Sslady:

39.62 105 77.08 2.26 1.780 39.35 110 78.28 2. 26

EXAMPHER289. 44 115 78.31 2.26 1.349 39.19 120 80.61
2.26 1.238 39.25 125 81.24 2.26 1.128 39.28 130

82.73 2,26 1.134 39.64 1

5 : : .60. . .
During the production of a poly(2,6-dime’€'l)’1yl—iﬁ-p%gen}%er%e %thgrjj %agi%g %g intrinsic

viscosity of 0.41 dL/g, the cooling efficiency of the finished product cooler (which

cools the product after drying from approximately 180-190°C to approximately 50-

60°C) needed to be improved. It was found that the heat exchange characteristics of

this cooler improve with smaller PPO particles. Therefore, the particle size at the

mixing pump exit was increased using the techniques described above, leading to a

decrease of particle size at drying and post-drying stages. Under otherwise identical

production conditions, the change in downstream particle size enabled more efficient

post-drying cooling, which was reflected in a cooler outlet temperature decrease of

10°C.

Table 9

Particle Size at Particle Size at Temperature at Temperature at
Mixing Pump Exit | dryer inlet Cooler Inlet (°C) Cooler Outlet (°C)
(micrometers) (micrometers)

82.7 51.8 186 58.8

90.2 40.6 186 48.6

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
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> i tier Zeféredd® &9 .igdrpatded Berethlb
Al %.e‘%pi;t‘.eggep%‘g@%ph%%n%@g% 5 5T 017 39 50 Exanpl es 27
referemvd i2 hetainkiedty.i vely il lustrate the use of real-tine,
in-line particle size neasurenents to rapidly adjust
precipitation conditions. They also illustrate that
some factors, such as PPT ratio and extra methano
feed to the high shear precipitation punp affect
particle size quickly, while others, such as the ratio
of antisolvent to poly(arylene ether) solution, act
nore slowy. EXAMPLE 28 A process simlar to that
described in Exanples 1-9 was used to produce a
pol y(2, 6- di nethyl -1, 4- phenyl ene
et her-co- 2, 3, 6-di net hyl -1, 4- phenyl ene et her) having an
intrinsic viscosity of about 0.45 dL/g. Using an
initial antisolvent conposition of 80% nethanol,
16. 5% t ol uene and 3.5% water, a nean particle size of
about 60
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m croneters was neasured approxi mately 15 seconds
after high shear mxing of the poly(arylene ether)
wa el and the antisolvent (see FIG 11, tiPesUsSL003/020360
about 0:23 to 0:33), and filtration problens were
observed. At a tinme corresponding to 0:40 in the
CL&IMBre, the antisol vent conposition was adj usted by
increasi ng the water concentration to 5.1% and

oncentr.at.ion t 5% h a correspondi ng
dech BRI D Rl Aol @lieBE riPR: sBmotHe. hoan
partl cle size then stabilized at 28 WO 2004/ 024794
iy US 419 28 6&herd bt 0B0 cdth tae |
pe}fﬁuﬁﬁgs T o MY DB B e hnd o

solyspbl em was el i mi nat ed. Thi s exan‘pl e illustrates that
the method is useful for quickly optimzing
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desite si ze neasured soon  al
ethey) ispeytian gomaprasing hpoly(sylbnd éther) solill; an anti sol vent may
vary as a function of poly(arylene ether) nononer

sepa%%tﬁ&nsm(i Rgpyg}rglgﬁ fhg};?nSI (IJn% nga)lsdI lta(}lly(ary%rfe\wepthgr) 2d?spersion to

fonp@hi&b&té&qﬂﬂf(&ﬁyﬁ%@e&eﬁ)%ﬂgnyl ene ether) having an
intrinsic VISCOSIty of 0.41 dL/g, the cooling

efficiency, the fini shed product cooler (which

deteggpying ¢ ﬁ@“ﬂﬁfeo%%ﬁ: distrrhugion @f Wlﬁgmﬂbf(émf‘élsrﬂ*@@ mltdepw to said
w8 30 BB S B P gfeions

characteristics of this cooler inprove with smaller
adjusiiEy ppreeipdhiés paThoetef wrregponbeetopaidtpactide size disaibutios.
m xi ng punp exit was increased using the techni ques

de [ baye ading, to a egrease. of .
2 |§§Ea{}‘%§’r9 (r(% glncf% pgSt‘9 rellnnémgt g%tglgmnﬂgdég%om@‘\% See
distiilelgiohi is @bndywteaiduwithino 0,000 Reohtl 9 BS saitl RNWAARSY Kaidpoly(arylene
thgwp% rea E{)tlcle si ze enabl ed nore efficient
ciheH 58 ul&PW%]gip usplyeninhi ch was reflected in a cool er

outl et tenperature decr ease of 10C. Table 9 Particle

3. Si Z8e aineMdbt b€! €laFhz t r
M Xi %g Igun'p Exit adrygr a{;/}#]e'{fggp%%g Héét@rrﬁ 1n§ F%;a golLﬂl‘l}ﬁ3 Yze

distrgipptiotis (copduqten evitm (18P sspeqnds crforit epmpingiRy #aifl lpdy(aBEene
etheg%oﬁmoﬁ%t% S%ﬁj&gltl%&g/eéts 6 Wiile the invention has beletn

escr | rence to a preferred enbodi ment
wi |l be understood by those skilled in the art that
4. vafTheumethodng€sChiy bbe windéeinasdd determining said particle size

distribution is conducted within 30 seconds of said combining said poly(arylene ether)

solution with said antisolvent.

5. The method of Claim 1, wherein said determining said particle size
distribution is conducted without substantially diverting or removing said poly(arylene

ether) dispersion.

6. The method of Claim 1, wherein said determining said particle size

distribution is conducted continuously.
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equi val ents may be substituted for el enents thereof
W t hout departing fromthe scope of the invention. In
wa@dauneam nmany nodifications may be nade to aPepPUSH03/020360
particular situation or material to the teachings of
the invention without departing fromessential scope,
7. t h@heomettipheptfClan it wheréint shd edeternmainingh saidn paticleoize
..not. be Llimted tQ. ardicul ar enbodi nent di scl osed
dwﬁﬁgmpﬁgs%%?FnW%% R@%ﬂ§§ﬁ§F§$Ed for carrying out this
29 WD 2004/ 024794 PCT/ US2003/ 020360 invention, but
8. thahet hrthodvent Claimwil) |whereihuded ati¢teramibog seidt particle size
o falling within th cope of the appended clains. Al
distrghytiog CB@PEW@,“&%S% -SCIHPIREIQE "6‘31‘%; and ot her
references are incorporated herein by reference in
o. thait gRidoHCLY. Clfn VP, 200440824484 a86MAHBR0QHI0ZRRRR size
CLAIMS: 1. A nethod of precipitating a poly(aryl ene
distrdyution compusesra lasen §ackosaapenngigehnigus prowidyngarsetiale peynfing.
sol ution conprising a poly(arylene ether) and a
solyent ., cominin id.-p | . : '
10. 5 e LR, PR AR AT R on SR B Valuc
com@tis@exifist thennptissveny campadiyygrar yl ene et her) sol i d;
separating said poly(arylene ether) solid from said
pol.y(ary] ene her) dispersion to. for n jsolated ..
11, poitfearhehe: Clien]. SRR Sulpdbfing g apaPRRLFuTEssion
incrélsed FlePImROhs 888 DoRRhy{AR YHIRRE e bAAT first 9bly@arPl!éh@ lether)
to said separating said poly(arylene ether) solid i
dispersim saiat drotepgesr e cavegeetingy Jendennyetissaish polyfarylene ether) in

..adj usting, a eGi pitation paraneter in response to
Saldgdg%tcpoba{?&}egls g{hgf)zdgsr’g?sé "ibution. 2. The method of
Caim1, wherein said determ ning said particle size
12. di Stheitthédof Chiradiigd udiesih vdid bdjostingdid setcohaat odmsasitebn
conbi ning sai d poly(aryl ene efher) salytion with said
decigges 4b serp of 7 I?Péﬂw&ef@f ot riil%Sil?‘ ks Pl afggfl‘a cther)
ispdRiGT MHnbl) 8lsts R bddpliRitish 2hdeflbpbf sh8toBRaryRene ether) i
dlSpggsacg{Jgng{j&g\}u?hisns 120 sag':lonlds of esa%?d con‘goﬁgiﬂg élgied o) in

saidfubtyr(cdy(siybene ethet)ispersien.uti on with said antisol vent.
4. The method of Caim1l, wherein said determning

said p | ecsj hStRLDuL i .S c L t
13. 30 @ee ¢ g]{r?g{so %o? £ sg%gncgé?fbw}ﬁe%g& ssgﬂd a%%%%g{(ﬂ%?ﬁ@g%ﬂee% E%&)va o
concentration, and wherein said adjusting said antisolvent composition comprises

changing said water concentration.

14.  The method of Claim 10, wherein said antisolvent comprises a toluene
concentration, and wherein said adjusting said antisolvent composition comprises

changing said toluene concentration.

15.  The method of Claim 10, wherein said antisolvent comprises an alkanol
concentration, and wherein said adjusting said antisolvent composition comprises

changing said alkanol concentration.

16.  The method of Claim 1, wherein said combining said poly(arylene ether)

solution with said antisolvent is characterized by a volume ratio of said poly(arylene
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solution with said antisolvent. 5. The nethod of O aim
1, wherein said determning said particle size
wale@wne4ss i on i s conducted w t hout substanti al PET/US2003/020360
diverting or renoving said poly(arylene ether)
di spersion. 6. The nethod of Cdaim1, wherein said
etherdl efoRftihNion gaié aindis@aeriti @hé wharein shid tadjusting oaid grecipitation
conducted continuous|y. 31 WD 2004/ 024794
paraipete] ¢ISpRIESs OFOERE Sai Voipae Flildhod of Claim 1, wherein
said determining said particle size distributionis
17. deﬁ\?\i M dussd W Onim 10 wiReQRdgid %g]ugfh% aeirbéigit@fonCh@aneter
o1, erein said determning said particle size
comtises pdjostingche adisphicsetempetaiger back- scattering
technique. 9. The nmethod of Caim1l1, wherein said
determini . oy oi . . g .
1. 2 ° VR BARE of TUBp dF MG Bucuff sdB I b P TR PR
compNen hiljaging tAOpolFlaeylomd éthet) slutbmeompasitiviner ei n sai d
adjusting a precipitation paraneter value conprises

. SO R E AR S0 A0 ST, MG
comABSSALY B ROGTAREROl R0 SUUUPbEREE SaC

di spersi on and/ or decreases the coagul ati on_tendency
20. of Thaindethed ¢f &lginere ehdiein) sait adipsiigR @) préfipitation parameter

ol ryle t .S ' . f
compiae! Wl e Pt sy S BLdileestie o WG RIRR,
conposition decreases the solubility of said
21. polThé angthehefeClaen)1,i whemind sfidr etmipning (the ypadp@rderee ether)
di sper,si Qqn and/.or increases. the coagul ation tendency .
solufin Sty 51 FOFIIFUS CRETSAER DIoh dops pbg end” MG s
adjuRld feYibRRARNSafiBhdterdonR st Afjustihg sailRBedrehtaod Of
Clalm 10, wherein said antisolvent conprises a water
concentration, and wherein said adiustinghsaid

22. anilhs eheflagsk ofceiaira ol tYhskeiR sAgmodwaryleas AN SBelimgHEaon
ti jATelc im 10, wherein
P““@gﬂﬁ%ﬁza%é@?@%ﬁ%ﬁ%%ﬁgﬁFggi a ﬁ%%ﬁgﬁghm%oncentration,
and wherein said adjusting said anti sol vent
conposi tion conprisestchangng said tol uene
concentration. 15. The\nethog¢ of C aim 10, wherein
said antisolvent conpri} al kanol concentration
and wherein said adjus
conposi tion conpryse

wherein each Q' is independently selected from the group consisting of halogen,
C;-C7 primary or secondary alkyl, phenyl, Ci-C; haloalkyl, C;-C; aminoalkyl, C{-C7
hydrocarbonoxy, and C,-C; halohydrocarbonoxy wherein at least two carbon atoms
separate the halogen and oxygen atoms; and each Q’ is independently selected from

the group consisting of hydrogen, halogen, C;-C; primary or secondary alkyl, phenyl,



changi ng sai d al kanol concentration. 16. The nethod of
Claim1, wherein said conbining said poly(aryl ene
w@ede47960l ution with said antisolvent is PCT/US2003/020360
characterized by a volune ratio of said poly(aryl ene
32 WD 2004/ 024794 PCT/ US2003/ 020360 ether) sol ution
C1-Cy hakailgl,a@i-Cs blydroparboroxy, whé et @y Balplydsetjathsmiony vdwien at

recipitation r ter conprises changi ng said
least PP g OP§%P§53@$$B$ﬂ%hﬁ%$ﬁﬁ@-8ﬁy%?ﬁﬁﬂPi, wher ei n sai d
adjusting a precipitation paraneter conprises
23. adThs nhditbd Be Gdiin $O0Mterdin tseiippsigiaylene dfer) Thes arefitridsic
of Aaim1l, wherein said adjusting a precipitation .
viscqsity aofetabout 03nty iabewt Ad) dseilitags ties gamy meagyreheatet héy yn
Hl gﬁlution conposition. 19. The nethod of Caim1l,
CHIONAEP ki n sai d adjusting a precipitation parameter
conpri ses adjusting the poly(arylene ether) solution
24. t eTRE madthise of Laiml he whetdio daidl p&lly@rytede ethbudr kxsnars &tdnsic
_adjusting a precipitation parameter conprise o e
viscastfy uless rthant ioe qaupleto 6% deediters prit pam ﬁ?@%‘gﬁé eAtof>Ehdn
Chlorm'xing punp. 21. The nethod of Claim1, wherein said
@@ﬁgkning the poly(arylene ether) solution with said
antisolvent is characterized by a shear rate, and
25. wheheintetlsai oF Chadi Us whegeia spidgel y(atyddnic athgppsainteere comprises
conpri ses justing sajd.shear rate. 22. The t hgd of
abouy 4 BV TR SRTETEI S0 PR Tepe iy, Pgsefon e Bla
: ' ' AHePHtitiRf at | east one nonohydric
We@%ﬁéﬁ%‘?“ (gg(faﬁgéhtehe formila@ Q H\/ OH @
wher ei n each is independently selected fromthe .
26. gr dbp newshed of o}, Whetsheppid S@%'EUJ?C%FW\S&? ¢ G¢Cis aromatic
8ﬁ8&gary al kyl, phenyl, C1-C7 hal oal kyl, C-C7
m nodl kyl, Cl1-C7 hydrocarbonoxy, and C2-C7

hal ohydr ocar bonoxy wherein at |east two carbon atons
27. seffhe ahethbhefGhingd) winoeinx segd antisaveyt @npriseca Qmpand

RS i LSS e G 1D S s
ketoﬁébeﬁé’\}ing t138e WP BAA 4R 24 Rtk USRS/ BRa30Bve €4 -a6dut ten

al oal Kyl , Cl -C7 hydrocarbonoxy, and C2-C7
carbpya hiohysd asteonurasiops isedodi n at | east two carbon at ons

separate the hal ogen and oxygen atons.
28.  The method of Claim 1, wherein said antisolvent comprises an alkanol having

hydr§

one to about ten carbon atoms.

29.  The method of Claim 1, wherein said antisolvent comprises about 60 to 99.8
weight percent methanol, 0.1 to about 35 weight percent toluene, and 0.1 to about 10

weight percent water.

30.  The method of Claim 1, wherein said combining said poly(arylene ether)
solution with said antisolvent comprises combining said poly(arylene ether) at a
temperature of about 70°C to about 100°C with said antisolvent at a temperature of

about 15°C to about 60°C.
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23. The nethod of Caim1, wherein said poly(arylene
ether) has an intrinsic viscosity of about 0.2 to

W@beu24790 deciliters per gram neasured at 25CPCTIUS2003/020360
chl orof onn. 24. The nethod of Claim1l, wherein said
po!’ﬁ‘( arylene ether) has an intrinsic Viscosi t%]pl ess

31. t hane anethefiaf Claimd, st icpinbining prad pglyéarylsaa stheddoktion

. L 1. | or of oF f ' , '

with S0 o nP bR e VB BRHER Hadl s B ob g8

50,000 sedout 50 wei ght percent of said poly(aryl ene
ether), based on the total weight of said

' po ary] ene her ol ytion, . 26. The t hod of aim
3. DOk ardber S Flma ) vttt sRpbingas s eelbears ok SieDiCluton
with e RERERER: comprisesBixifR ot telea Gl M 1, wherein said

anti sol vent conprises a conpound selected fromthe
group consisting of al kanols having one to about ten
33. cafdbemethodrof Clist bnwberkiay said) adjusting p predipitation grprameter is

car ban..at g | k ving five to.about f.en..carban
pert A 88 RS oL Bty S B e,

Claim1, wherein said antisolvent conprises an al kanol
34. hatThaanetiosteof Cladh dutvherein wid bagraraingeid poy(arfieacradidnpsblid

of . im1, wherein said anti.solvent conprises about
fronwlf Bgly@réen%hﬁh@%%?leaﬁ?maafq%a”ﬂtsﬁt,wrb. 1 to about 35

wei ght percent toluene, and 0.1 to about 10 weight

35. PermtgfetMed 6f Cladf. 1, WRrdR khiadsQbte@palyRriien¥Bies) ddlidalad a
conbi ning said poly(arylene ether) solution with said
meap pestists siernef abowiA(i mistoregatsite Abrytd 89 enipiometess-y| ene
ether) at a tenperature of about 70C to about 100C

s6. 1o AR I Vi halh 9 ST B balty B8 ™ S

alkaddéle met hod of Claim 1, wherein conbining said
poly(aryl ene ether) solution wth said antisolvent
coppri se 1 xi.ng, Wi th a . shear rate.o bout .500 sec-1 .
37. { o 6o tie o hogatfhc 'y WESA THIS (S GE TGR EhEmsaiition is
substMBEBY fre6 B PirNtIBYgeALFthRR 1 idfomh&ge et her) sol ution
with said antisolvent conprises mxing in a stirred

tank. 33. The nethod of Caim1l, wherein _ said ) )
38. adjTihst method of &daip tatfgherp sprapEsiag edermining a particle size

distribution of said isolated poly(arylene ether) solid.
39. A method of precipitating a poly(arylene ether), comprising:

preparing a poly(arylene ether) solution comprising a poly(arylene ether) and a

solvent, wherein said solvent comprises a Ce-Cig aromatic hydrocarbon;

combining said poly(arylene ether) solution with an antisolvent to form a poly(arylene
ether) dispersion, wherein said antisolvent comprises water and a compound selected
from the group consisting of alkanols having one to about ten carbon atoms, ketones
having three to about ten carbon atoms, alkanes having five to about ten carbon atoms,

and combinations thereof;
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performed w thin about 60 seconds of said determ ning
said particle size distribution. 34. The nethod of
Ww@k@uoe4z94 wher ei n sai d separating said pol y(arptEns2003/020360
ether) solid fromsaid poly(arylene ether) dispersion
conprises filtration. 35. The nethod of Caim1l,
detewhiormg @ psicte sigodatréuitipnliy (saidypapenderteesthery dispersivaswithin

artlcl Si ze f .about, 20 rone ers t,0.abou
abolf o sbingieetords Subioifie it RO ThyeR SRR OGdP dip seia
antioBIedt; gaavent is subst antially free of any Cl-C6
al kanol . 37. The nethod of Claim1, wherein said
pol y(aryl ene ether) solution is  substantially free of
adjupiing 4 pleeipitgiQupaBRMetALA 1eSneNes erraidaartidg sizafistriptigdd of
Caim1l1, further conprising determning a particle

R S e i A

poly(arylene ether), conpri sing: preparlng a
preppnhg/ (aalpplyléén'eleat r@hre)f) solutipn oqonu;msprg 8i p@ly@rxicney cthey)| ek 2

son S s B SR AFED B8 SRl RS Sr
monPRYI{ApHesIE cBfpasihg spbuﬁﬂnetmywhbﬁblgm aottiisethyiitendl) or a
forma poly(arylene ether) dispersion, wherein said
compipaiiep theeset %@n’ﬂﬁff’é’é§aldvﬁ?]é(?ma‘iﬁ>alpéls%ﬁ?ﬁ%ﬁd sel ect ed
fromthe group consisting of al kanols having one to
i¢Pol ik Aholutist ANBESn ARt (R 4 o] ¢
CmnBH%M%§} %9§%gns, a|E§%%s haV|n8af|ve t o about ?b§@ﬂ¥*ne
ethep)alifpersiat; ovierein arid actobienticoraprises netleodl, td@Bend@nd water;
2004/ 024794 PCT/ US2003/ 020360 deternining a particle

size distributio a id_p ne her . s
deteldrp%g 8.Et1 % tslﬁl 1st1£kbg 1§ Osgldi;écﬁ Fiol%e g&lerg d%:sgﬁﬁllorlﬁ \ﬁ]bthm
abowa2@ spednd6ast kadeoaitdny atd wbiygayhé hetlsd) dolution with said

anti solvent; and adjusting a precipitation paraneter
antisolvenEsidnse to said particle size distribution. 40. A

met hod of precipitating a poly(aryl ene ether),

adjuSQRPIhk Shishlvak % %&QQanQQQpY)ﬁ% 6l sefa g)a%ﬂg five §@H’Huh@ﬂ

conprising a poly(arylene éther sol vent

wherein said poly(aryl ene ether% |s t he polynerlzatlon
41. pr ddmsthodfof prepannghpely(acylphreeiber).coomirisyigng

2, 6- dlnethylphenol 2,3,6-trinmethyl phenol, or a

oxid%g(}a#/ gﬁ{ﬂ%lt Bl% ydrlél }Q&eﬁﬁh )ﬁf)&%ﬁ) 18 Qﬂnng the

ene; I'ni ng arylene
pressmieudsﬂ mrﬁrw $divemn aaahtal amhple;mmdm cfamiyst do gmd@x(carayﬂacdm@rylene

th %)dlsper5|on wherein said antisolvent conprises
dheﬁgpﬁg 5t , toluene and water;

combining said poly(arylene ether) solution with a first antisolvent to form a

poly(arylene ether) dispersion comprising a poly(arylene ether) solid;

separating said poly(arylene ether) solid from said poly(arylene ether) dispersion to
form an isolated poly(arylene ether) solid;

determining a particle size distribution of said poly(arylene ether) solid prior to said

separating said poly(arylene ether) solid from said poly(arylene ether) dispersion; and
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determining a particle size distribution in said

pol y(aryl ene ether) dispersion within about 20
wage@anes9nf said conbi ning said pol y(aryl ene ep¢EU$2003/020360

solution with said antisolvent; and adjusting the

anti sol vent conposition in response to said particle
adjustinga giesipitation poameterin regpomes teowidparpele gie idistritation.

pol y(aryl ene ether), conprising: oxidatively coupling

a aoh | no ' - . ni '
2. 7 SHIIHEL S RIRRC 151t ARSI RER L 08 B Tene
cthe€ adlatiyB)tpriod te said eombimigpadayd poly(aeylene eh&psdlution withanid first
~.conbi ning said poly(arylene ether) solution with a
antigolyef. anti sol vent to form a pol y(aryl ene et her)
di spersion conprising a poly(arylene ether) solid;
43. SeAMahiMEd SRIHaiRCL Y (BRNECORnRINEY dildRlg Did ﬁ&?ﬁa?ﬁé& ether
poly(aryl ene ether) ‘dispersion to forman 1s0ldted
solupion)y (athy baid efinst helvyntspriardto srad eqomibining saidaplylarylens iether)
istributjon of.said poly(arylene ether) solid prior
solu 18n¥’é<hcfalds rﬁ%?rg{s?ﬁaﬁi[sm d poly(arylene ether) solid
fromsaid poly(arylene ether) dispersion; and 36 WD
44, 2009 &Ards B IpANT DREISEDylcdckthiad i cogptising:

precipitation paraneter in response to said particle

size distribution. 42. Th thod of Claim4l, further
meagy, rP@P?F&‘%:%rP@g’EWIS?‘? ﬁé‘egastrgg“"k?& SREARY RN 8 Poét(% ne ether)
and 8QbNEA©ON) prior to said conbining said poly(aryl ene

ether) solution.with said first antisolvent. 43. The

met hod of Claim4l, further conpri si r]%ddi luting said
meapy g enmybining seidhpely(agidengt s selption sathoars atisplveed| tpeiprm a

o N R, : ther)
poiRiy e Sl b SRR B R B e G OIR, "Sar at s
for precipitating a poly(arylene ether), conprising:
meanedhs ségaratpree pad i pody(aryleak ydthery Isehié fedrhesajd poly(drilene ether)
. _comprising a.poly(arylene ether) . .and a solvent; neans
dlsWﬁ%%@M?ﬂﬁ%é&P%W’?@Fﬁ@% obfher) solution with
an antisolvent to forma poly(arylene ether)
meadls SPE HSleRMnGRT PaftichYside RMNGRIN 6NeaitpdB)(AryRat ieﬂieg solid
~means, for separating said poly(arylene et_heri sol i
priof e pidaiegaipting caif ynobrarvienresther) geleh&iom sxd ol @ylenarsther)
- pol y(aryl ene ether) solid; neans for
dlSpags?Aél?%nS%i ng a particle size distribution of said
poly(arylene ether) solid prior to said separating
meassi for poljystiag y4 guecigitdtion ) paahewr finorespaisd tookaid graytide esize

distrellt)urheorrl).

45.  An apparatus for preparing a poly(arylene ether), comprising:

a reactor (20) for polymerizing a monohydric phenol in a solvent to form a

poly(arylene ether) solution;

a preconcentration unit (30) in fluid communication with said reactor (20), for

concentrating said poly(arylene ether) solution by removing a portion of said solvent;
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di spersion; and neans for adjusting a precipitation
paraneter in response to said particle size
wale@uno4iod i on. 45. An apparatus for preparing BCT/US2003/020360
poly(aryl ene ether), conprising: a reactor (20) for
polymerizing a nonohydric phenol in a solvent to form
a mizingpingf &40) |1 rfleucta@mm)xms@lqn Wﬁh Salé Ipeenoedetion anit ¢30), for
com%ﬁ%kig s(a?’cp %oly@a her ng%sng\% poI gl(&ohvefn Iﬁodfo‘rgli;e‘lf]lagécgfﬁ;(arylene
etheﬁ)cxilspergan Qymfpﬁ@ih‘gl angolg(apyaéﬁd othefsobid] evhei e4lll;punip/ niies
8%/024794 PCT/ US2003/ 020360 .a m Xi ng punp (40) in
said PP yieametheroelytm With paid anHsyat gha shearaetesd abpyt; 500 to
abmﬁ%@@o of@&1. conbining said poly(aryl ene ether) sol ution
an antisolvent to forma poly(arylene ether)
di spersion conprising a poly(arylene ether) solid,
a prvamit@ion tanlk din fnd comesicatsen withodayd axiying pengt (6),) for aging
(3 %@ % w@ q ald anti sol vent at a shear rate of
said PRI (YR st AP5THO"0, 000 sec' ; a precipitation tank
in fluid communication with sald m xi ng punp (40), for
a fil@tiog wrEai(d1@oly (f@llid/ |cGﬂ1ﬁnﬁ‘ﬂidﬁ1€ibﬁ WHib peid ippetipitation tank, for
filtration unit in fluid comunication with said
SePARBGiSp tp&ﬂy(awlqnﬁﬁﬂler)fsehd ﬁ@%%‘éﬁ‘?lﬁ%ﬂt%@ gaig gpijgokyeptene
ether) solid fromsaid, solvent and said antlsolvent
a pafti&TsideChRirHufin Cﬁe%irﬁﬂgﬁ it &0§ T8 Rkt ize
for determning a particle size dlstrlbutlon salg
dlstrﬁmtly(l arfydaghpolytdrdene stbbi) dolidhwheiem sad gpapale suzb @isgiibrgion
dlstrlbutLo dete n1na Lon unit .(5 IS 1nterpased
aetcffafieh Wi Toon 5 FiFROR s 0 Rbang g (RBR e e

precipdalon aind; @Kfeedback | oop (60) in operative
communi cation with said particle size dlstrlbutlon

%@ ermnation unit (50) and said m xing
a fe Fﬁ%quﬁ’g( 69) Bt @E?rbtil\feaqqnanunlg,ag}ogrf@{tlé rsalidrpapég?,éﬁg éhqu@,buuon

deteSRingt ARNNLICL5D) Sd'né Esafli ﬁﬁilhg Li%délrﬂ? (4(@6 for Ad AR Qtﬁfgméﬁ’e{tlon

preparing a poly(aryl ene onprising:” area
paran2@y if mspeokyoreaid pamigleaizgnighdrdinc phenol in a sol vent
to forma poly(arylene ether) solution; a

pr conc ration unit n fluigd communication with
6. B AR PR Byt bt sf AT
poly(arylene et her) solution by renoving a portion of
a reaetorl (20) \/feﬂtpolﬁnemmﬂg]g ponphydHe) phendl | ini d solvent to form a

onmuni ion with said preconcentration unit (30),
polyfagylene et e solution;

a preconcentration unit (30) in fluid communication with said reactor (20), for

concentrating said poly(arylene ether) solution by removing a portion of said solvent;

a mixing pump (40) in fluid communication with said preconcentration unit (30), for
combining said poly(arylene ether) solution with an antisolvent to form a poly(arylene

ether) dispersion comprising a poly(arylene ether) solid,

a precipitation tank unit in fluid communication with said mixing pump (40), for

aging said poly(arylene ether) dispersion;

38



conmbi ning sai d poly(arylene ether) solution with an
antisolvent to forma poly(arylene ether) dispersion
wa@eowpevng a pol y(aryl ene ether) solid; a PCT/US2003/020360
precipitation tank unit in fluid comunication with
said m xing punp (40), for aging said poly(arylene
a ﬁlénahen)urdt {pEPsim ﬁluleeom@wmpgzwmb&amtmrmmno@obﬁcﬁor
rati 10). ,i o h
sepagaéling ss@g lﬁﬂyz eﬁl‘fe]) ﬁild ﬁ?)n{ Lali'g g%lggrggﬂa sa1 Ih@%lxygntt,
pol y(aryl ene ether) solid from said solvent and said

a paaﬂittlé Sdev @Rtribuiop afetdrmimation ZlBlltd(SE(l) rfob ldlbfeﬂﬁlnmg a particle size
term natijon unit de ermn|a artl

dlstrshu?@n ofi sg4q pak:r{%lﬁnw%eal Q¢ leoW FSH, FRif P %ﬁr)ze éileﬂm*auﬁon
detefgﬁ@%&%rggsﬁ@tﬁ) Qsaﬁﬁérgésed ﬁetweeﬁ b4 ioféagltaaen 1R R0 ThiA Hid-Rbn

I's’interposed between sai'd precipitation
unit {ErR; @xddd said filtration wunit (110); and a feedback
| oop (60) in operative comrunication with said

rticle ze determnation. .. i |
o g op SR SBRYS bo RraBRpi i s 38 s S R on
unit GRS PAB S xing puBd C10paoF hdjliRing azgrecibRatidnpHrirBeter thhespdise to
appar atus _for Ereparlng a poly(arylene ether),
said Pavists Srsgistributienct or (20) for pol ynerizing a
monohydric phenol in a solvent to forma poly(arylene

5 AT e g cot o

or concentrating said
y(aryl ene ether) solution by renoving a portion of
a mauod (26) Vientpalynériring & meowabedita aheablpsl w( sely¢ndnte form a

ol ut a mxing punp (40) in fluid
powggﬁﬁﬂ%'%g@SSE%ﬁPth said flash drum for conbining said
concentrated poly(arylene ether) solution with an
a flaahtvessd] e Mluid Qomhearunicatiqobythasayd essetor €20 fdr cineperasingnsaid

onpri si ol y(aryl ene, ether soli erein said
°1-‘/z%‘”§féﬂﬁ %ﬂ% 305)%5“ ﬁvxrégmgaagdapB wienr OF apid &Ky o form a

conc%ﬁjtrh‘tteﬂgeg)(‘ﬁr&ﬁﬁ@ihgr)ﬁﬂl‘hh&?' vent at a shear rate of
about t0 about 00 sec 1; a first precipitation

tank (80) in fluid conmmunication with said m xing punp
a migirgy purip (40) dgiflved eammupiestinnawifh ezié flesh drym.dps g@ﬁ@nmg said
conc%nﬁrgt%e '13% aﬂgrgr?énele‘ﬂ?% Q&ut'g%fn&/ltg Qx) aﬂtﬁof\Je a?)' form atgolz(arylene

St precipi

ethef)ﬁ&l)s%erﬁloﬁ oampmgmgaa polp@iryéray Mhaf) @ofhiﬂ hwgéreﬁhl &pdal’rﬁxmg ;pudnp
ird precip t|on tan 100). ;i n ui.d .communi cati on
(A0S sRdPas elep?tae? ﬁPleléfm g¥ith saighjanfisplyentahpa %ﬁ?rﬁg"te of

abot 08 th bt B0Y0BRE B her) di spersion;

a first precipitation tank (80) in fluid communication with said mixing pump (40), for

aging said poly(arylene ether) dispersion;

a second precipitation tank (90) in fluid communication with said first precipitation

tank (80), for aging said poly(arylene ether) dispersion;

a third precipitation tank (100) in fluid communication with said second precipitation

tank (90), for aging said poly(arylene ether) dispersion;
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39 WD 2004/ 024794 PCT/ US2003/ 020360 a filtration unit
(110) in fluid communication with said third
w@e@giopi7pati on tank (100) for separating sai dPCT/US2003/020360
pol y(aryl ene ether) solid fromsaid sol vent and said
poly(arylene ether) dispersion; a filtrate tank (12%}
a filtratioh| unit(1d O)vinufhiid apinonnigatinn Seiftusaid third pregipiteians tapk £+00)

for ..receivi sai d vent i iSOV
for sEfratifeotaty Yol uaiehs FrEDepnt ! SBRY 2R P8 U Hon e
ether) Qisbbkidiogh; communi cation with said filtration unit
110), for conbining said poly(arylene ether) solid
- wWith a second antisolvent; a first centrifuge g%&qg iP
a filfrpigi Hok oigOhite AUid cofnynication Vithstal¢ defapy pgoqughitter, for
receil iShid dofent SEPGI AL SA SLRAbMGBEY PRGuANRY) solid
romsali d second antisolvent; a first centrifuge
(140)effluent tank (150) in fluid conmunication wth
a firgaeglufry tatk (136hir fndgommuricatigeivith sgidshlirgtiew goit d110), for
ntisolvent from said f.i.rs ntrif ; .second
combiBmE A P YA LSBT Solif it £ &ibha BB eoond L
first centrifuge, for conbining said poly(aryl ene
a fir@tdeBt)fugn(1i40) W fitidaotniurtcatiohiveidl ved firstaesecytuik (130), for
centrifuge (170) in fluigjconqgnica ion wWith said
sepagzbing i dmoby(ghviape ehRR sod T SHQFeCoBO ARECIYEL s ai d
poly(aryl ene ether) solid fromsaid third antisol vent;
a firdt @él%ﬁ{?uéelﬁ%);éfﬂuérﬁ Wit COUYURI GRkT @nikiBatidl titheGed dirst
centrifuge (170), for renoving volatiles fromsaid
centpbigy far ycetvengtakbseporgiintigol vantyzem isaid dirsfj ceatrifuge;
di stribution determ nation unit (50) interposed
bet wee ' - asaid fi. i Qi Al :
o sepaeh g Y JoHD B0 Bt EtonD bR id B QB for
combRMAPAEE pdlly @byl ve dihes pdodi dprith a dlirl aitizelvemtst ri but i on
determination unit (50) and said m xing punp (40), for

a segd %%%E&g%?@ 7@??&‘ o%d\sl SS}%HB‘&]%]?OC%ESI? L,rv%ilt}(lj Nadd secSid ?QS?UGI‘I'}; ank
(160), for separating said poly(arylene ether) solid from said third antisolvent;

a dryer (180) in fluid communication with said second centrifuge (170), for removing

volatiles from said poly(arylene ether) solid;

a particle size distribution determination unit (50) interposed between said pump and

said first precipitation tank (80); and

a feedback loop (60) in operative communication with said particle size distribution
determination unit (50) and said mixing pump (40), for adjusting the antisolvent

composition in response to said particle size distribution.
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