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least one dihalogenated aromatic compound, at least one POC, at least one sulfur
source, and at least one base under polymerization reaction conditions. Molecular
weight modifier compounds can be added to produce high molecular weight P(AS).
The most preferred modifier compound is sodium acetate due to its availability and
effectiveness.
There are several problems associated with the current synthesis of

P(AS) that cause the production expenses to be high. First, in both quench and
flash P(AS) processes, modifiers utilized to synthesize the high molecular weight
.P(AS) are used once in the process and are not captured and recycléd for subsequent
use. - This constltutes a great expense in the production of P(AS) due to the higher
feedstock and waste disposal expense. Secondly, POC utilized in the process can be
recovered, but often at a high cost. For example, n-hexanol is often utilized to
extract n-methyl-2-pyrrolidone (NMP), a common POC. Operating the hexanol
extractor system can require the handling of as much as 30 to 40 pounds of »-
hexanol per pound of P(AS) produced causing high equipment and operational
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mol ecul ar modifier compound and at least one POC from a P(AS) recycle mixture. The

P(AS) recycle mixture comprises methanol, at least one modifier compound and at
least one POC. The P(AS) recycle mixture is obtained when a P(AS) reaction
mixture is contacted with methanol in various different processes described

20  subsequently in this disclosure. P(AS) reaction mixtures useful in this invention can
be produced by any method known in the art. Examples of the reaction mixtures
useful in this invention are those prepared according to U.S. Patents 3,919,177,
4,038,261, 4,038,262, 4,116,947, 4,282,347 and 4,350,810, the entire disclosures of
which are herein incorporated by reference.

25 Generally, P(AS) reaction mixtures useful in this invention are
prepared by contacting a halogenated aromatic compound, at least one POC, at least
one sulfur source, at least one base, and at least one modifier compound under
polymerization reaction conditions to produce high molecular weight P(AS). The
use of modifier compounds in the production of high molecular weight P(AS) is

30 disclosed in U.S. Patent 5,334,701, herein incorporated by reference.

As used herein, the term "high molecular weight” or "high molecular
weight P(AS)" means all P(AS) molecules having molecular weights high enough to
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diiodObénzenc, 1-chloro-2-phenyl-4-bromobenzene, 1,4-diiodo-2-p-tolylbenzene, 1,4-
dibromo-2-benzylbenzene, 1-octyl-4-(3-methylcyclopentyl)-2,5-dichlorobenzene, and
mixtures thereof. The preferred halogenated aromatic compound to produce the
reaction mixture is DCB, due to availability, ease of use, and high polymerization
25  productivity. o |
At least one POC must be utilized to produce the reaction mixture.
Exemplary POCs include, but are not limited to, cyclic or acyclic organic amides
having from about 1 to about 10 cafbon atoms per molecule. Exemplary POCs are
selected from the group consisting of formamide, acetamide, N-methylformamide,
30  N,N-dimethylformamide, N,N-dimethyl-acetamide, N-ethjlpropionamide, N,N-
dipropylbutyramide, 2-pyrrolidone, N-methyl-2-pyrrolidone (NMP), e-caprolactam,
N-methyl-e-caprolactam, N,N’-ethylcnedi-2-py1roli.done, hexamethylphosphoramide,
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20 At least one modifier compound is utilized to produce the reaction
mixture. The modifier compound is selected from the group consisting of alkali
metal carboxylates, alkali metal halides which are soluble in POC, water, and
mixtures thereof.

Alkali metal carboxylate modifier compounds can be represented by

25  the formula R'-COOM, where R’ of the modifier compound is a hydrocarbyl radical
having from 1 to about 20 carbon atoms and is selected from the group consisting
of alkyl, cycloalkyl, and aryl and combinations thereof such as alkylaryl, alkyl-
cycleoalkyl, cycloalkylatkyl, arylalkyl, aryleycloalkyl, alkylarylalkyl and alkyl-
cycloalkylalkyl, and M is an alkali metal selected from the group consisting of

30  lithjum, sodium, potassium, rubidium and cesium. Preferably, in order to have a
more cfficient polymerization reaction, R® is an alky] radical having from 1 to about
6 carbon atoms or a phenyl radical, and M is lithium or sodium. If desired, the



6 carbon atons or a phenyl radical, and Mis lithiumor sodium If desired,
t he WO Owol@aéngs PCT/ USO0/ 40869 -5 al kali netal carboxyesiosoeddesdef i er
conpound can be enployed as a hydrate or as a solution or dispersion in
water. I1f desired, the alkali netal grboxylate nodi fier conpound can be
produced in-situ by a reaction of the correspondlng carboxylic acid and an

al kal i et gl | boxyl at e
nodi fi er conpougﬁj)%gﬁ&cgﬁ& °|“§‘§/§ﬁﬂ p‘ﬁ )gh(%g t reg%ﬁa%n m xture
are sel ect@dhtioncnhdusmasgnompla@nniﬁ Qﬂslreﬂg thefalkalm mmmmla&tmodlﬁgdl um acet at e
pot assi um acet UE‘J" c %uogf%?eacﬁodlm Q&_p 5, um

2- et hyl prop|p iU va : um val erate,
cesi um hexmimaﬁdean hlkilhmem hﬁm)adma:tmbdnm‘ehl um 2- net hyI oct anoat e, 10

pot assi ym dodecanoat r.ubj g]ium4 ehﬁ/l tetra canoat e s%&um

oct adechnoate, sodi 8 ylgte mg EQPRROSRAS SR £PR B y | at e,

cesium Cycbﬂﬂeﬁﬂcﬁfﬁodtﬁaﬂﬁ%wuaﬁ ehixt6iRCHre! BalebtddErkdil kheCatblyd PoriRisBAE6AI boxyl at e,

pot assi um %{ ohexyl acetate, potassium benzoate, ||thium benzoate, sodium
benzoat e, HBEHUR aqetts. FodiBm Agstate, POtasEiNm Areigice Hipium, propionate, sqdinm, m,

4- phenyl c m
pheny Y?ﬂ Eiaxyl kit angﬁuml&ﬁié‘%ﬂi Poutyraté, Qitl(lhﬁcﬂﬂ&ﬁt@; sodiviefli U

- 4-ethyl cyc xtures thereof. preferred alkali netal
car boxy| at walereéi eesim bexepentes dithium heptandate, fithium zﬂmﬁmww, sodi um acetate

(NaQAcyg d“ﬁ?t&é&m?n"ééde%' é&txbﬁbm\lu@(\’4—iceﬁ1§'§tﬁtra%9&n§1té S5ty &?a?l%caﬁﬂtga et al

hal i de nodt i er ounds’ use nvendtion are whi ch are
sol ubl e i nsddlmm Réi@mnsanoatn, lhhlumcjelohatanhdad)oxyﬂm casiumuelalodedare-POC 20 and .

anot her m)dl Lum c Lori seful as
the. odi 11 ot HEeH L eIt RS RRemp e Bebbuth oAbl )
exanpl e, Npbtassiufit bénzeaté, eln]nmmaienmatepﬁodnhlﬂ bpnzloyta;epatasammn-tolaate,t i on, the
reaction xt ur rl Ses hi gh .nol ecul.ar wei (AS | ow nol ecul ar

wei ght P(A gﬂyf s?‘PWB rPhspyl ?hefad‘ﬁ?f’é ylagt ')@ﬁf‘é‘fmgne POC, at

| east qme fmﬂadeta@é hﬂﬁmﬁqmt'ﬁaﬂfﬁlohéfylﬁ)eiﬁﬁl andRibx@iredhere6 £ dTRE prefem@dvat er . The
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20 and another modifier compound. For example, lithium chloride can be useful as the
modifier compound, since it is soluble in certain POCs, such as, for example, NMP.
At the termination of the polymerization reaction, the reaction
mixture comprises high molecular weight P(AS), low molecular weight P(AS),
~ cyclic and linear P(AS) oligomers, at least one POC, at least one modifier
25 compound, an alkali metal by-product, and water. The reaction mixture is in a
substantially liquid form at reaction temperatures. Alkali metal halide by-product is
present as a precipitate.
The first separation zone can comprise any means known in the art to
separate the recycle mixture. Preferably, a fractionation column is utilized at
30 sufficient temperatures and pressures to allow substantially all of the methanol to be
recovered in one stream and the recycle feedstock mixture to be recovered in a

different stream. Both the methanol and recycle feedstock mixture can be reused.
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Pr'ef erably, akedleddn tos. Akl Nok. RAVED £l STRigharol per

The first step of the first embodiment comprises contacting the

20  quench process reaction mixture with methanol to produce a quench process
methanol-rich mixture. Methanol must be used to remove a majority of the POC
and modifier compound from the quench process reaction mixture.

Generally, the quench process reaction mixture is contacted with
methanol at a temperature sufficient to remove a majority of the modifier compound

25 and POC. Preferably, the quench process reaction mixture is contacted with
methano] at a temperature in a range of about 20°C to about 50°C. In this
temperature range, losses of methanol are minimized. Generally, about 1.5 to about
15 pounds of methanol per pound of P(AS) are used to recover the modifier
compound and the POC. Preferably, abont 7 to about 11 pounds of methanol per

30  pound of P(AS) are used, and most preferably, 8 to 10 pounds of methanol per
pound of P(AS). The preferred ranges are established to adequately and

economically remove the modifier compound and POC from the quench process



30 pound of P(AS) are used, and nost preferably, 8 to 10 pounds of nethanol
per pourwioof/19948AS). The preferred ranges are establ i shperiisholehgsuat el y and
econonmi cally renove the nodifier conmpound and POC fromthe quench process
WO 01/ 19908 PCT/ US00/ 40869 -7- reactipn m xture. Generally, the quench
process reaction mixture is contacted Wth nethanol a sufficient nunber of
tinmes to aqdgegat &liudeenove a majority of the nodifier conpound and the
POC. - Preferably, the quench process reaction mxture 5 is contacted with
met hanol in at | east Generally, theppench pyocess fEhctiogumintire jsroontasted mathct i on

m xture caqn%%ggpgglﬁﬁ& ﬁv“véar}sbﬁrl%&‘ﬁec lad %Wre%wggﬁ](nlmggi'tﬂ% ;he art. For

exanpl e, cou -curren ni gqies “can be
count er - cumnasiifier coprpbindcand ithePQQe Préfepablyy the sjuerchqirocess reaotionmeixfuro©Ws i N one

directign, .and t.hanol . flows in e o ite direction. 10 The second
step of gt hégf?n}asf ede%ﬁﬂe gt lf?ﬁtt g"ﬁ%ﬁﬁpﬂﬁ fipanch process Jeaction ng ¢ he
gl(.lig;:h prgeﬁsﬁlmatnlwrmliméﬁﬁhriﬁimémmﬁldbpaﬁyﬁéﬂl&iﬁh%&ﬁ Fhmgah.f%l-i’ir wei gEt
product, a recycle mixtuyre, and optionally, a_ |ow nolecul ar weight
P(AS) str e&ﬁ?mﬂlﬁ’e%%/’V‘é‘F@“W#‘mge‘@W cansbettlizeth on cqupter-cymmant npdi i er

conpound.  Thghihg\Whégheaen! bikcesdRéddtién RHARL folws 3R 0hé AiiRbA Smd M¥hdtB] ecul ar 15
wei ght P(AS) and cyclic and linear P(AS) oligoners. The separation can be

acconpl i shdpwsyn theopppeitectitectiolown in the art. For exanple, such processes
i nglpude, but iqd i ng, £ ' and
can 1ngpude, but ar eTﬁ@&ecJ)ﬂtf@ttfye& &lgﬁ{&%‘?‘ﬁg‘ﬁﬁlw of thi§ '?ﬁJehﬁégg@J:ﬁ es

filtration. The hi gh nol ecul ar wel _P(CAS) product can contacted with
20 wat er t Gepsratingdee guepgh process yiethdnélirich mistuee tol prodweeiaghigh Pok&lapr oduct and

an al kal i ' V- r . ' ide

by- pr oduct }iﬁ?@c@%cgsaeﬁé%%#ﬁ’éﬁ %ﬁ%@y’%g’wawggﬁﬁn‘g@t hal i de

by- product . stugaine r Thearedyele m comprisesinathaned] POC, difieroduct and.
o e e Uil 0 AR R B (120,
the art. F e, | , not limted
to, certsri fwagghit POAS)and cytlid dndtlinesdr. PA®) oBginaéldi ti ves can be mixed with the

hi gh nol ecul ar wei g P(AS) product obtajned in the present invention.
Conmon addi tives inc par| '1)‘ﬁrP°aH aﬁg&mqlﬁsﬂzﬁd[lydaqy&ro knpsm @ the ptters (e g.

gl ass fi berFor eadnigdé) shibyibecesics cailindlild€)tutl @e not limited to, screening,

centrifugation, and filtration. .
The high molecular weight P(AS) product can be contacted with
20  water to produce a water-washed high molecular weight P(AS) product and an alkali

metal halide by-product stream. The alkali metal halide by-product stream
comprises water, methanol, and alkali metal halide by-product. The water-washed
high molecular weight P(AS) product and alkali metal halide by-product then are
separated by any process known in the art. For example, such processes can

25  include, but are not limited to, centrifugation and filtration.

Various additives can be mixed with the high molecular weight
P(AS) product obtained in the present invention. Common additives include, but
are not limited to, inorganic fillers (e.g., glass fiber, carbon fiber, titanium oxide,
calcium carbonate, etc.) antioxidants, heat stabilizers, ultraviolet absorbents, coloring
30  agents, and mixtures thereof.
If necessary, other polymers such as, for example, polyamides,

polysulfones, polycarbonates, polyether sulfones, polyethylene terephthalates,



cal cium carbonate, etc.) antioxidants, heat stabilizers, ultraviolet
absorbent s,yw&Rbds"g 30 agents, and m xtures thereof. | fvc’?ﬁ?@o%?&%y’ ot her
pol ymers such as, for exanple, polyam des, polysulfones, "polycarbonat.es,
pol yet her sul fones, polyethylene terephthal ates, WO 01/19908 PCT/ USO0/ 40869
-8 pol ybutyl ene terephthal ates, pol yet hy®enes, pol ypropyl enes,

pol ytetrafl uorg- ethylenes, . polyether ester el astoners, d pol yet her am de
el ast oners apgﬁfbg%pn%éerepz%&gge_s, f/‘ﬁ)’%@g‘?@%a’f){}'f’%y F"tjhp‘ﬂﬁtFE%SP = wei ght P(AS)
product can adiglenbs pofyethur @tbr Rlastopeds £ pdlyctiRFRRId8 elisRfekialdokanlbeut 480C to
provi de cured products having inproved properties and hi gh thermnal
stability and‘dﬁ d chem cal resistance. The recycle mxture is then

separated in the fi rStIfStﬁE]?erd,a{HeQﬁhhzyg&‘émﬁé w%%hzgt‘f%eﬂoﬁcﬂﬂn%ﬁ B The alkali

met al halide by-product stream cah be separ a 10 second separation
zone to priodutedryt heating atderpegatives np tosthoutdB0°Gite provide ichredtproduets st r eam

conpri ses wat,er. | ] -prpduct.  The second. separ ati on
one. can compry L HipveLorbndibing Wl (il b RS 480 serd Erch BT RoRBR T o
hal i de by-product st r EhrecRieindtad liy/thed sdptatediin it firstnsepahtivizons atit i | | zed
at sufficient, te era.turles and pressures to allow nethanol to be recovered
I n one strearﬁlﬁﬂﬁ FEVPEYr i ne to be recovered in a different stream The

net hanol can be reusedThd #lk4i ﬁxeﬁpﬁaideailgﬁﬁdﬁa&&eﬁﬁ cidbSsepdRAtih @n, anot her
process is provided to produce said P recycle mxture, The first step

S
of the selfondedaeramtion z%‘??}ﬂ’?@é%“&?ﬁ‘(ﬁ!‘ﬂ)@w Adrinp streqme eberepy BE bEReE r eact i on
m xture with sgbarh %&ﬁﬁﬁs@@%a%@%]kﬁi méﬁmﬂé‘i)#lbfodﬁéif Fingiseddhd sépathtion O Ve

substantially all of the |ow nolecular weight 20 P(AS) and cyclic and

| i near ol i gorA9RS CAUFOBIPHER &Y THeans kpewn jiribe ad fo separatej theyalkali metal balidehe POC can
be any PCC pr W' YredinS PSSRV fx’amo%aﬁjd' ey ably, is NW
due to its avbzyi I'abi |1 teginacr%l eagig’g use. &Sﬁgﬁﬁs?ylxﬁglgat%egf at a

t enper at ur e itemperatunes andopresshrss to ABGOMEtharwb bube 22GEredin ehe stadsiyandithe POC i s

at 25 at ' nge.f _about 135C t out , 200C, . nost
pref erablf;s,rrp%@é&{ ge +e??‘%éﬁ5\% ?@?‘Fﬁ@rs%?ﬂ?'e %E’F@’W@%ﬂ’e ﬁ‘ﬁﬂi the solubility
of | ow nol ecul ar wei ghln a $&céid) embbdinédnt bSthisi igvention; anbther provees is pdvided

tenperatures 1 %Po‘éﬁcezs(%%cp(plsﬁ rel\cl:';'ﬁe Imslxtlf{l%.e dl'he first step of the second embodiment

comprises contacting the quench process reaction mixture with at least one POC at a
temperature sufficient to dissolve substantially all of the low molecular weight
20  P(AS) and cyclic and linear oligomers to produce a quench process POC-rich
mixture,
The POC can be any POC previously discussed in this disclosure, and
preferably, is NMP due fo its availability and ease of use. Generally, the POC is at
a temperature in a range of about 100°C to about 220°C. Preferably, the POC is at
25  atemperature in a range of about 135°C to about 200°C, most preferably, 150°C to
175°C. At temperatures below about 135°C, the solubility of low molecular weight
P(AS) in POC is significantly lower. At temperatures above 200°C, if NMP is used
as the POC, the vapor pressure of NMP can require that the contacting be conducted
in a pressure vessel. The higher the temperature of contacting the reaction mixture
30  with the POC, the greater the amount of low molecular weight P(AS) and linear and
cyclic oligomers that can be removed from the reaction mixture.

Preferably, sufficient POC can be added during contacting to produce



as the POC, the vapor pressure of NMP can require that the contacting be

conduct egvo g1i9ms pr essure vessel . The hi gher the tenper aicingsoorkosso
contacting-the reaction mxture 30 with the POC, the greater the anmount of
| ow ol ecul ar wei ght P(AS) and Ii near and cyclic oligonmers that can be
renoved fromthe reaction m xture. ferabl y, sufficient POC can be added

during con fnﬂml% gﬁ.&g BwHR01 rich
m xture thLa?@gdlg%luate %sso ves tff ovt\Fm)I ecggé‘?g\i\“g? tﬁé?lé@a
| i near andllm}chmtc!ﬁllpgbmgs Thisallaws smovekbofsnbhétarsially gl of st fomd | y aI | of

the | I ' ' f th
quench. pr opaieEtta et Ay Sbd Bhee? B LICRE BB SV E RebABR [ DO
nmol ecul ar weactipnt miR(ukS)thds produbingt a higherfparigbhigh nwibeular Yeight RAB)t 7 nol es of :

Lo 6 nof eopasssirahbil folf e RS WRGC pERIR 41 R/RS) 8 aelcrn
process r efiftai€quatdl reinbval. Most prRfcadbly; B w&ﬁotebefpec%ea&ncﬂebﬂmwre

sufficient tq d| ssol ve substantially all of the |ow nol ecular 10 wei ght
P(AS) and E%Péi ic and |inear oligoners. The quench process reaction mxture

can be cont act ed i {enkfly AR qGbikh pRloslrkdtRen i BBitadiB{TWHE e | oW

nol ecul ar wei ght P(AS) and I|near and cyclic oligoners. Contacting tines

bet ween thBOQwé AdempRraEEesicient tq dissolie.substentighy all toﬁéheFlexz 13?39@]4141 be
suf ficiygnt laﬁ?c?éﬂ%%ﬁ%kﬁldh 0 xjéoqfhetqn ch PooaRY Imiktardei ght

P(AS) and cy |c and Iinear nt act s as s ort as 1 mnute
can be adeMWéMM@B@%@DEIWﬂSM|WﬂWthﬁnl!)\hrmbmﬂaand cyclic

ol i goners {vr f'({l%é%&ﬁﬁ&r%@ c?:%o gr%on m xture. The second step in the
meN

second enbddt onprises se ara guench process POC-rich m xture
to produce a quench (Grmtacting timed bdwemrthaqumﬂpmceés&ememmhanrmﬂss l'iquid

stream Th oC | sfanti SO|Id form
and conpri &?&ﬂ&%ﬁﬁ ﬂ‘iﬁ%ﬁfﬁ‘%ﬁ“?ﬁi gﬁ’l‘g] }' t'%gﬁl?@.‘f ] ‘conpound,
and theg al iweight Pr@tsgl |andl&&<flid&nb)t’mé&r@ﬂig&her§'h€ohta@f‘mﬂ€d ﬁcs‘ﬂbﬂras \gﬁh@’ﬂﬁe P(AS) is
in a substantja ranular form. T iguid.streamis in a
subst ant i af/bq ?J&éqage IR wc’BﬂlﬁFqﬁre‘g &Hﬁé&m‘fﬁ%e%ﬂﬁwf’ conpound, and
25 subst anpjigdmers fibih tBé qiidich posessRéRGst Mixtive] ght P(AS) and cyclic and

l'inear P(AS) oligoners. The |qw nolecular weight P(AS)-is in the form of
fine solids. The second step in the second embodiment comprises separating the

quench process POC-rich mixture to produce a quench process solid stream and a

20 quench process liquid stream. The quench process solid stream is in a substantially
solid form and comprises the high molecular wéight P(AS), the POC, modifier
compound, and the alkali metal halide by-product The high molecular weight
P(AS) is in a substantially granular form. The quench process liquid stream is in a
substantially liquid form and comprises the POC, the modifier compound, and

25  substantially all of the low molecular weight P(AS) and cyclic and linear P(AS)
oligomers. The low molecular weight P(AS).is in the form of fine solids.

The separation should be completed at a temperature similar to the
temperature at which the POC was contacted with the quench process reaction
mixture. If the quench process POC-rich mixture is cooled, the low molecular

30 weight P(AS) and linear and cyclic oligomers can precipitate on the high molecular
weight P(AS) product, thereby decreasing the efficiency of removal. This

separation can be accomplished by any process known in the art. For example,



The separation should be conpleted at a tenperature simlar to the

t enper at ur Qy@hyabbgsCh the POC was contacted with the quen reaction

m xture. If the quench process POC-rich m xture is cool eg’,t}r{%ﬁﬁe&{%?\?v

nol ecul ar 30 wei ght P(AS) and linear and cyclic oligoners can precipitate

on the high nol ecul ar weight P(AS) proéQlct, t her eby decreasing the

efficiency of r;lg&\é&lwahi separation can be acconplished by any process
. FO

known in the % QTP e, WD 01/ 19908 PCT/ USOQ 40869 - 10- screeni ng

can be used. The thir dThé third GfeplofeheSREcid ndolighiGaipriaéy dontfsy HeNt acti ng
the quench process sol%?ggstreamwith met hanol to produce a quench process

net hanol - ri CHEPREgCesy togd Stream with methapel; th praduce,y geensh presess mghanahpye a
maj ority Of tfh PASPploadAhuiiael MaBharkc BROUISLS Q/FekibRe SuRRHly BE @CSS SOl i d
e ont ac

stream Cenerally, _quench process solid streamis c ed with
met hanol “at BO% avfhwedifier eomngpnd fromthe qusneteprocess solidestigatnt y of the nodifier

conpound and PCC. Pre Y ol S glggﬁ S0l 1 .!ﬂﬁ nt act ed
wi th nmethanol at a teﬁgﬁeer?%ilyh?lee n°g$r?%%%esgfé$ a ou‘?%%}gft?%&gg%t @O In

t hi s t enper ataiadempangjure safficicosmasmove avmpjorityodf the modifiat compmind @der al | vy,
about 1.5 to u ds of, nethanal per .pound of .P(AS) are used to
recover the rodif ?lée%é%bgﬁpqg%ﬂ%fmghgofﬁ%soqﬁ&.g%r‘%foé‘&ﬁtﬁ?ﬁlﬁa'ﬂ%wéatt*b about 11
pgunds gf nftt&apﬁﬁitmdl nanmgedmgod?f(zeﬁ) toadbes ut :f]ose.ol,rn ﬂ?sjtefﬂp&iad e ednge,ably, 8 to
10 pounds,of et ol per pound of P(AS). The . preferred ranges_are

est abl i shi¥d tIB“%%I&BﬁP%P{/a‘EﬁHmEE%ﬁ‘}o_ %‘S}%QFX» aP%‘?’Hv‘et"tar?@u‘rrb%P‘fq“g‘f °fi5 conpound
and PCC fr omrhdiRangLiss Hountl SCIHAS) & luséll Birt@IER thERDAIRE tdmpdidd afgeRch process
solid stream :@cont acted with methanol a sufficient nunber of times to

adequat el y r ditfvePrefaxahhn abevt Toip abewt Iigpenndsof meghsnolnen aowndiof B{ASpaxe.

Preferably, —tdagy, GHeieR RERABASS 1010 fodhl BAMbbiuct BB AkhEYr MiaS) TRE hanol i

at least three repetitions. que process solid stream can

contact ed wi taefeedrangss appyestablished thadsquatainend econdmaicailyt renfoye thexmedifier,
count er - ltgﬁgrcgﬂ%%%ﬁ%%d ﬁgﬁ%‘f‘#'%ﬁgl}cﬁg e@?ﬁﬁld'sh'eéﬁd' I n counter-current

washi ng, process so & F0We T h one di rection, and
met hanol flows in the Ggpodlys the qdénch ptdcess.solihsirehmlis témtadtapwith nietlanslecond

enbodi nent cq I ses_separating th uench process nethapol -rich P(AS)
ot ST p iR o o Ll e’ AGRS 7 bR

compound and the POC. Preferably, the quench process solid stream is contacted

with methanol in at least three repetitions. The quench process solid stream can be

20  contacted with methanol by any method known in the art. For example, counter-
current washing techniques can be utilized. In counter-current washing, the quench
process solid stream flows in one direction, and methanol flows in the opposite
direction.

The fourth step of the second embodiment comprises separating the

25  quench process methanol-rich P(AS) product mixture to produce a high molecular
weight P(AS) product and a recycle mixture. The recycle mixture comprises
methanol, POC, and modifier compound.

The recycle mixture can be separated in the first separation zone as
discussed previously in this disclosure.

30 The high molecular weight P(AS) product can be contacted with
water to produce a water-washed high molecular weight P(AS) product and an alkali
metal halide by-product stream, The alkali metal halide by-product stream can be



wei ght P(AS) product and a recycle m xture. The recycle m xture conprises
nmet hanol ,we@Z19%emd nodi fi er ~conpound. The recycl e m xt upermss/dossosepar at ed
in the first separation zone as discussed previously in this disclosure.
30 The hi gh nol ecul ar wei ght P(AS) pr_cﬁu_ct can be contacted with water to
produce a wat er-washed hi gh 'nol ecul ar 'wei ght P(AS) product and an alkali
met al hal i deeatedi® Méﬁéndss%yﬁﬁiﬂn zbH& adikctsted Poévidusliini tHiS dikiordrgduct stream
can be WO 01/19908 PCTI USOOQ 40869 -11 treated in the second separation
zone as discussed pr 8y il smhodinent of tissioventigneanother processisipromisedi ment of -
t hi s i nventg, Qfodusd I t AS) recycle
m xt ure. The?’f i.rstﬁ{g!t]gés?ir:]éa ﬁiﬁ{n”fﬁl‘reg %ﬁb%?%‘n‘?n@ tﬂ%@%’%&&b&?ﬁg@%t acting the
quench pr ocempripgseantacting the muench processHignisl stieam prithcmetbamol $o prodneeha pr ocess
met hanoleri [ | The sa conditions as
used in con g%‘%@ﬁﬁ%@%#é%@?&@ﬂaﬁQP@QW% ¢ ol can be
used. The wenditionssisaised in dontactiy thel qeereh dirovesst solid Bpeans fth 6gtiwnal é4ag t he
guench progess t hanol -rich | ow nol ecul ar wei ght P(AS) m xture to produce
a 10 | ow moI'€&%UI ar wei ght - P(AS) product and the P(AS) recycle m xture. The

P(AS) recycle nixtur @hesstpid sesir the iRt absdiment Comprided sépaskitihpy ®e Conpound.

PLAS) and Bh EosamERaRRrich doteyiaehigs REIER! PAR misspR o bdisedan he

P(AS) and ' i - : : : PE¥PC@an be -

acconpl 10s hqgw iivoladiiar wight PEAS)p1oaURt bkl thRP(RS) rep*:c@é m%&@x@})'ﬁg #Tijalﬁ processes
g nd fi

can include, but are not 15 limted to, centrifugation a ration. The
recycl e ni X¥egycls mixfure somprisss theapethanol, POG, jand modifisn compaymdz dike low  di scussed
pr eVi 0US! Y dhloduble Swehis A8 duct B | ol roduct can
be contacted \7\/ith wat er tja&;.p'r‘gduceﬁlg&%mamtéér&?mqggﬁcgyl 0 rtrgﬁéﬁj ar wei ght
P(AS) produ¥eliaand lineanP(&f)ioligemers. The s¢paratide cinybgpacsamplished bgpany The al kal |
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zone as di }gﬁ%gse og‘;rlleji@}ﬂéigs#'yg{;gn %R?%’ ﬁlﬁcéﬁ?{’)cggsfse#&llﬁagd?’ Hf?rﬁngﬁbodi ment of
t hi s i nentliniited to, qentrifegation sndfiisatioled t o produce the P(AS) recycle mxture

fromcontacting a flash_prqcess reaction m xjur Wi t h thanol. In a flash
recovery process, t hgﬁ? 5%3@%%%%"%&’8 stSaragﬁfDﬁnetﬁ? it t'“%’a{%w zone as _

discussed previously in this disclosure.

The low molecular weight P(AS) product can be contacted with water

to produce a water-washed low molecular weight P(AS) product and an alkali metal
20  halide by-product stream. The alkali metal halide by-product stream can be treated
in the second separation zone as discussed previously in this disclosure.

In a fourth embodiment of this invention, a process is provided to
produce the P(AS) recycle mixture from contacting a flash process reaction mixture
with methanol. In a flash recovery process, the reaction mixture is subjected to low

25  pressure evaporation to remove a majority of the POC. If desired, the POC can be
recycled for subsequent polymerizations after condensation. After flash recovery, a
flash process reaction mixture is produced comprising high molecular weight PAS,
low molecular weight P_(AS),- cyclic and linear P(AS) oligomers, alkali metal halide
by-product, modifier compound, and POC.

30 Conditions employed during the flash recovery process can vary
appreciably but preferably reduced pressures can be employed. Generally, pressure

in the flash recovery process should be sufficient to evaporate about 30% to about



25 pressure evaporation to renove a majority of the POC. If desired, the
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art. For jeXaifproseds e sis 53 pRidhle L mi t ed,
centrifugation hg%d fil tcratio.nﬁﬂyl' e ?g?flb?}xe mP&Ath&]é@%gtn eapxcs%{)%ér ated in the
first separ abi¥nrez chhe regyclegnixtissermprisesavéthanel, POG, andimodifies compamd. The

P(AS) producipg BLAGGrERRE AiphprHes Wi mbRERL: W8ght rP?ﬂg)f Gov? midctilar weight

P(AS), and cyclic and linear P(AS) oligomers. The separation can be accomplished

by any process known in the art. For example, such processes can include, but are
20 not limited, centrifugation and filtration.

The recycle mixture can be separated in the first separation zone as
discussed previously in this disclosure.

The P(AS) product can be contacted with water to produce a water-
washed P(AS) product and an alkali metal halide by-product stream. The alkali

25  metal halide by-product stream can be treated in the second separation zone as
discussed previously in this disclosure.

In a fifth embodiment of this invention, another process is provided
to produce the P(AS) recycle mixture from a flash process reaction mixture. The
first step of the fifth embodiment comprises contacting the flash process reaction

30  mixture with at least one POC at a temperature sufficient to dissolve 2 majority of
the low molecular weight P(AS) and cyclic and linear oligomers to produce a flash
process POC-rich mixture. The flash process reaction mixture is contacted with



washed P(AS) product and an al kali netal halide by-product stream The
al kali oerade8 hal i de by- product stream can be treat eatrrusobiuses econd
separation zone as discussed previously in this disclosure. In a fifth
enbodi ment of this invention, another process is provided to produce the,
P(AS) recycle mxture froma flash process reaction m xture. The first

step of th®OQ by thearine demd! dicassed peeRudy férafié hikhch PRockisdeditipn ocess
reaction 30 mxture with at | east one POC at a tenperature sufficient to

di ssolve a™®¥rity of the low nolecul ar wei ght P(AS) and cyclic and

linear oligonmers to pEOguGf Aﬁﬁ@ﬁﬂﬂ%%&ﬁwﬂ%}‘%%%s%%SThe flash

process reaction mxture is contacted wth WO 01 /40869 -13
POC by t he fasinpropsss ROC-richomintwre to produdecaflash pravesst solid gtreant indoa Bleshss r eact i on

m xtureg T t | i " i _ ing the
flash pr5 oc gqsé%g%qﬁ %ﬁﬁ% X Sr‘{éﬁlf %ﬁé%éﬁgﬁé&%“ﬁﬁgé%gg%ﬁéﬁ’s&% ?3{“%% ream and
a fl1ash 5 apd comprise$ ingolnble R(AS) the FDE, mbdifier qompoend; and thecalkkdlimeal i s in a
substanti al,| olid.forma conprises,insol uble P(AS). .the .P nodi fi er
conpound, gﬁ%detSWéprgfl%gl |[Ph prg%é? ﬁ%}gd BY<am ﬁdﬁ&s?"gsf‘ﬂ%'aw gg‘ﬂdg‘?cfb‘?:ess l'i qui d
stream i s iand aorapiiseé eoltible P(AS) dndthePOCI The 36shrtingRah HE Accoatiplibiied bR AS) and

the POC. The separating.can be acconplished by any process known in the
art. For efﬁ}‘rﬁ’f"é‘?ssg‘ﬂ W?HP gﬁéé‘s T EXHRIE SPeRyRrocesses cap dnclide, but@ire nef ¢ g,

cent ri flggatinfied ddtrifhgatibRbh® Bitrafie third step of the fifth enbodi nent
conprises contacting the flash _ process solid streamw th nmethanol to

produce a flash procEassthidstearmsthe filthy empodanent sprprives contaetipgdhe fipd | ash
process solpidhesiiofid Sirdatn #RA nRLE6 wp}éaue@amaﬁ}r s hidfhansid{6h qﬁg?od

di scussed previously for the quench process solid stream 15 fourth
step of t h@redugtmixippodherfliash proessy solid stroam iy comfagtgd twith methanoh by thcess
nmet hanol -ri 3 | | ecul ar wei ght
P( AS) prodtﬁ%?e an@r@%%%ﬁ@%&%ﬁr‘fé&%@pﬁgﬁ @i‘ﬁ%(e ure conprises
met hands, the POC, afikk foorth siepof derfifthuehodithent cemppuises iseparating thee

can i pol uddispibeaR tesReHch FASY Bpalbs Rt bt Risn SRR FPIERH  on. Tho
recycl e m wteight PCAS) grodice pd the erécycle mbeturk Mhe regela miikiuedconipiizens di scussed
previously n:ileiah&;[ncr}li, %hedlla((:‘,l a?l l“Illriv:_oedifier compound. The separation can be accomplished
by any process known in the art. For example, such processes can include, but are
20  not limited, centrifugation and filtration.

The recycle mixture can be separated in the first separation zone as
discussed previously in this disclosure.
The high molecular weight P(AS) product can be contacted with
water to produce a water-washed high molecular weight P(AS) product and an alkali
25 metal halide by-product stream. The alkali metal halide by-product stream can be
treated in the second separation zone as discussed previously in this disclosure.
EXAMPLES
Example 1
The following example shows that methanol can be separated from
30 NMP by fractionation.
75 grams of methanol and 75 grams of NMP (Fisher Purified Grade)
were added to a 250 milliliter round bottom flask containing boiling chips. The




The hi gh nol ecul ar wei ght P(AS) product can be contacted with water to

produce a shed hi gh nol ecul ar wei ght P(AS) produ al kal i
25 net al hﬁ%‘%@-product stream The alkali netal hali 3’%"’3’3&6‘?’%8uct

stream can be treated in the second separation zone as di scussed previously
in this disclosure. EXAMPLES Exanple 14The followi ng exanple shows that
nmet hanol canfgg‘sggar ed from 30 NMP by fractionatiqgn. 75 grans of

met hanol and b TR vaoum it praligs cplume) Hegbwas applieditr 0 a 250
miLiiter T ahabub@bieh Bhdkising odinh A0 TN Aekerch Eachditf 19908

PCTI USO0/ 40869 -14 flask was attached to a vacuum jacketed fractionating
col um. Heat ofbignchsated slowlyydue tadntemalrafitot Aopern stasted de fay thronglaz i ng mant | e.

The vacuum | AGhahgd ahd 848 b MiRHENG préfiby B ofiiitad fait Bbat, Oie bBwIdpt 7 N4

reflux. A vapor started to flowt g con ser and in a receiver to
produce ar? owapdreinwediugti] the semperature Tfi theffraotiomafing colap incsdasadewditunt i | t he

t enperat ure cli;onat i col bncreased w th..furthe ting of
t he round bot or???l F’Ietl@%& SJﬂMdg%é‘ﬁﬁﬁh p%ﬁa?lﬁﬁg%}bmlmgfpow%ﬁ? Nﬁlﬁﬂe flow
of the over habdflbw gfitld wverheahliquisstieadt. restied., Thbe theddtnith jjakited ed

fractionating, col um s cooled,to roomtenperature, Heatin f the round
bottom fl as%’%@%mﬂﬁm Wah cqoled to Teon: tepaneratie. &eawfdb%w%eghommui d

stream wer e gkl @46 ¢en tetmiarll vials. These fractions and a sanpl e of
liquid regaining in the round bottom flask were analyzed using gas
chr omat og¥aphy. Anal ysiactions ofitse prerhead Jiguid sirgane presqicallseted g3 ialg, by

vei ght of therpexsraa &hqwﬂﬁwfﬁ%@dg%%hyﬁwoﬁﬂi?ﬁbuﬂ%@- 453 % by

wei ght was NWP. Anal ysis of the sa e round bottom
flask 15 wagnilpzeddsing gaechronstogmphy. Anaysenafithafradtiossnindiveted dhmd 92.647

efficiently fo . Thi td f..a recycle
mxture to prégg}:’}e! ﬁgfﬁg%g%}h%ﬁiﬁlqa r%%%é?gﬁ) ggﬁ\ﬁﬁﬁgﬁ{n&%&% bl( recycl e
m xture cont aveightyad M3 Abalysis MMR; sahfplO6f \ihe Buidviat therovind batiein Glafly Wt . %
sodi um aggt atvgas\@@usndftggetlgo,%\ﬁ@or atory conti nuous

Thus, methanol can be removed efficiently from NMP.

Example 2
This example shows separation of a recycle mixture to produce

methanol and a recycle feedstock mixture.

20 A recycle mixture containing 78.03 wt. % NMP, 15.90 wt.%
methanol, and 6.07 wt.% sodium acetate was fed to a laboratory continuous
distillation kettle at a continuous rate of 504.20 cm’hr. A small quantity of NMP
was initially added to the kettle. The kettle was heated until the recycle mixture
reached reflux at which point the kettle temperature was approximately 210°C, and

25  the temperature throughout the column was about 66-208°C. A methanol stream
was recovered through an overhead splitter and routed to an overhead condenser,
and then to an overhead receiver. The overhead splitter was set to collect for 0.2
minutes and to discharge to the overhead receiver for 5 seconds. The recycle
feedstock mixture was pumped from the kettle at a rate of 87.40 cm®hr. After

30  approximately one hour, samples were collected of the methanol stream and the
recycle feedstock mixture in the bottom of the kettle.

The recycle feedstock mixture and methanol stream were analyzed by



distillation kettle at a continuous rate of 504.20 cnB/hr. A small quantity
of NWVP wawo dmi9easal | y added to the kettle. The kettl e waprtnessdmdesunti| the
recycle mxture reached reflux at which point the kettle tenperature was
approximately 210C, and 25 the terrp_e#ag ure throughout the colum was about
66- 208C. A net hanol stream was recovered through an overhead splitter and

routed to g MYShASASISO RS cle fediifick RRbeToRfiRd D00 % a0qpver . The

overhead splitter was set to collect for 0.2 mnutes and to discharge to
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punped fro .48 NS / t 3 xi mately
one hour, %ﬂr}% %d;%\i\?r g't'%g?i ec ég'ogfmt/%e ne’tﬂtﬁ};gnb ? S 'ée%eré%aﬁgﬁ%dg' recycle
f eedst ock ni xt ure i nDwing the expenimeht, ithveaskoted| by, visiabinspection thaf thedst ock

m xt urecang_jqeth | [ r z Ry... 01/ 19908 PCT/ USOQO 40869
-15 gasschrg% rat @%ﬁﬁ%‘"ﬁ%@%é@%ﬁ%&%@gf éi}éﬁﬁ%%t]lﬁﬁ% @grﬁ’ d 99.50 wt. %
NVP,  0.29 wt. % net HEHi®Exantpiitetehesl that méthariol Gimbe reauved effittently fi@niTet hanol
stream contai ned 99. 7% % met hanol, 0.08 wt.% NWP, and 0.19 wt. % ot her
conmpounds. SR AGEIRR A k&%i ment, it was noted by.visual inspection that
the 5 sodium acetate accunul ated ERarhple 3bottom of the distillation kettle
and colum. This exanple teaches that nethanol can be renoved efficiently
from sodi um acet at eltihexamgpie damonsirates thatwater can headded e posexcleat es t hat

wat er n Gb&m I : |- r t

accurruﬁgt i gﬁx %ﬁggggpﬁbr%@vaeggﬁgt el #%ﬁ%‘%?n%g?atgﬁlgﬂﬁﬁ gt;oal:ﬁl qftattiti?on kettle.
The sane pdistiBationdettiss di scl osed in Exanple 2 were utilized except the

recycle m xture cont eg&gﬂ %}iﬁ%E@@ a"iﬁe NVE, 60 wt. %
sodi um acet ate, and %l Me.}’f}gc\j\%gegr?s e ke O‘IL:xe errggvrea ?Jt?ﬁe waécefjlt

appr oxi mat 8leyredyslelraixture gtaineddl 4. 6wt ¥rmpethauol r'72.00hwifs gt 4.60evt86] urm was
appr oxi mat el 02C.

68- 1he overhe litter s set to collect for 0.3
m nut es an8°¥‘8“&Fe§%‘Fra”r“8e8-$8‘-%m‘°’o€§F§§e£ tplgggpv‘@gerw%e}ppgo@&tsﬁds Sanpl es of
t he n‘ﬁtllian090—$98_°€a_ﬁilldlamé_tédi1&rdtﬁﬁd mbfghBMgba&iﬂnrﬂraﬁtdpﬁ@meﬂ' ﬁgsnl I ggt _el_ﬁ after
8. 66 hours_ of disti tion and analyze chr onmat ogr : he
recycl e feé%écﬁwvﬂ%ﬁﬁmﬂm@%%%yf&f@ es 6“40)% ﬁ%“gﬁgﬁé‘? hanol ,

the overhead receiver for 5 seconds

Samples of the methanol stream and the i'ecycle feedstock mixture
were collected after 8.66 hours of distillation and analyzed by gas chromatography.
20  The recycle feedstock mixture contained 97.53 wt.% NMP, 0.00 wt.% methanol,
1.63 wt.% water, and 0.16 wt.% of other compounds. The methanol stream
contained 97.36 wt% methanol, 0.03 wt.% NMP, 2.60 wt. % water, and 0.02 wt.%
other compounds. Negligible precipitation of sodium acetate was observed in the
bottom of the distillation kettle. Ion chromatograph was used to determine the
25 amount of soﬂium acetate in the recycle feedstock mixture. 0.69 % by weight
sodium acetate was found. - .
This experiment illustrates that the addition of water to the recycle
mixture substantially prevents the accumulation of sodium acetate in the bottom of
the distillation kettle. An exact mass balance was not achieved in this experiment
30 for the sodium acetate since the distillation was not continued for a long enough

duration.



1.63 wt.% water, and 0.16 wt.% of ot her conpounds. The net hanol stream

cont ai ned % nmet hanol, 0.03 w.% NWP, 2.60 wt. % @ﬂﬂ 0.02
w. % ot he%;%gl?rlﬁ%nds. Negligi bl e precipitation of _sadi u%@g@é?oé € was

observed in the bottomof the distillation kettle. g chr t ogr aph was
used to determine the 25 anpbunt of sodi Uim acetate Jt"ﬂﬁ#ﬂﬂ ﬂ” mugdstock
m xture. 0.69 % by weight sodium acetate was found. THI S| ,
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the distillation kettle. An exact mass bal ance was not ‘achieved in this
experi nent 30t feawt encanedifier fiom edYABkresyclemixtire, sdidsprpdessedmaprisings not

conti nued for : tlon. 9 -16-
FLI[FIIIFfje f%*’?%‘i“ﬂ???‘?%%%‘{ﬁﬁf@@@ y\ﬁ“%ép%‘?agg‘gé‘g‘g}é%g%g‘gg‘gt | east
one plol ar 5o [ gaﬁh@:ecv_dg}fcndstdcl( BOre;awitkrein saidl PEAS) m?felermﬁhl_’rz emmjzisasrma P( iAS)
recycle mxtyre, said.process conprising .separating s recycl e
mxture in aq?afﬁ%qqu%dﬁ@?ﬁwngﬂ“@bﬁ eacsgo%g%qlﬁ 0ﬁ%"f’}‘fa‘zr‘?ﬂ’lg"'5“83451ﬁi’flj %:eié% tle
feedst ock mi xéharety saidireepils feddstetk iAOYe dongiriedsSsaidl poldd ofpaGleHomipb&Ed &id | east

one nodifier c.a ou%g, at | east one polar organic conpound, and nethanol;
wher ei n sai d 5 gf@f ey ctk m xture conprises said polar organic

conpound and 2, sai d MDdA fprdtessCRERAHE & cldim T, WHPER S3d PEAD HbyRE hfknbai M 1,
wherein said P(AS) recycle mxture 10 is produced by a process conprising:
1) cont ad®i nds Brodursd by anreressseompEsiagi on i xture with methanol to produce a

quench process net hanojy- Ld -] 1 LI Sal reaction
m xture conpri sing hi Sh E‘%ﬁ%ﬁ%?&%?‘é@gﬁ%é ar ;‘ﬁnge}%g&}gll%é [ §e§ ?OSI ow
ol ecul ar vv_eipgqﬂchmm}f(nahytoscsénmmﬁdia:)x,mixmﬁe;pycl ic and |linear poly(arylene
sul fide) oligoners, atwﬂcggﬁ%fgﬁlgmgnglpg*eﬁ%; :31 'ncm%?m%%ﬁg?%h?gt}éilfﬁaﬂ one

nodi fi er conpound, and an a e by-pro separati ng

sai dhquenlch( m@w@??ﬂ%@eﬁﬂﬁ@t lmgnbleclga‘rmh:glmpoh(dﬂyllgﬁb sulficed,ul ar
wei ght pqgly(aryl ene . sul fi ro nd sai d P(AS) recycle mxture; 20
wher ei n ;igl d ﬁs’f‘s H‘@@@P@@W‘gfmﬂgﬁ%&ﬁ@& ah’l?ﬁ&&?l polar Organie, | oy

compound, at least one modifier compound, and an alkali metal halide by-product;

2) separating said quench process methanol-rich mixture to produce
a high molecular weight poly(arylene sulfide) product, and said P(AS) recycle
mixture;
20 wherein said P(AS) recycle mixture comprises methanol, said polar
organic compound.
3. A process according to claim 2, wherein a low molecular weight
poly(arylene sulfide) stream also is obtained in step (2), wherein said low molecular
weight poly(arylene sulfide) stream comprises low molecular weight poly(arylene
25  sulfide) and cyclic and linear poly(arylene sulfide) oligomers.
4. A process according to claim 1, wherein said P(AS) recycle mixture
is produced by a process comprising:
1) contacting a quench process reaction mixture comprising high
molecular weight poly(arylene sulfide), low molecular weight poly(arylene sulfide),
30  cyclic and linear poly(arylene sulfide) oligomers, at least one POC, at least one
modifier, and an alkali metal halide by-product with at least one polar organic
compound at a temperature sufficient to dissolve substantially all of said low



or gani ¢ conpound. SUIW£ mmuﬂlmﬁmdl ng to claim2, wherein a | ow

nol ecul awoeingss p de) stream al so i s miresowdnded N St ep
(2), wherein said | ow nol ecul"ar * wei ght poly(aryl ene sulfide) stream
conprises | ow nol ecul ar wei ght pol y(_ap/l ene 25 sulfide) and cyclic and
l'inear poly(arylene sulfide) oligomer 4. A process according to claimi1,
wher ei n s ajd RSl efoRCYIH Brylbng shififle) dnd @Elﬁdéiﬁqgleﬁyoliﬁoﬂfe&cﬁgﬁo&@gp“ sing: 1)
contacting a quench process reactlon m Xt ure conpri sing hi ecul ar

wei ght pol qyescly pesessgpolar jorganic dompoundrichi mixturgsei ght pol y(aryl ene sul fi de),

Ceast one modi f1 o Andrhaite pEf fuchth pioCet pBlsk SARRE RonBlui R, 1) C0G 3
pol ar or gamixturedo ppasiuceia grensh provpssrsatidi stecasgudnidi xquenth pwceks digioidyv e
substantially all of said |ow WO 01/19908 1111111111212212 11111 [EELL 1
111 PCTIU 40869 L M S -17- nol ecul ar wei ght poly(arylene sul fide) and
cyclic Snd I Lneartolwmsﬁdhﬁemh@fbbes sagd RT3 mh(mbstalﬁanyadhdorgani c
conpound-rich m xture; ar sai Qcess r organic
co%ound r form m‘ﬁ\")?f’i?f’éestsﬁld gﬂ'ﬁ@%"‘g 3 H’%rﬁ g& ‘élgfl?s)dsé)é)Péa"m a%d a
quench pr oggaiccom Flbtﬂid i o8t cd‘iﬁﬁfuﬁ&,rhna%hiﬁ AHEHRalHHA8 89- SOl i d stream
Isin a substantla |y solid form and conpri ses said high nol ecul ar wei ght
pol y(aryl eP®@d8&tl fi de), said polar organic conpound, said modifier

b 06ese¥i i qui d ot rcanserah sB gincl et I MoBRFIn o sy Bpad) 13 ENCT
subst ant i afern and| coppprisesisubstantialinalk of said lonemghptﬂgrowgbtrgqlﬁmlensul fide) and

cyclic and ( rgani c
conpound, gan E'eé g%ﬁoﬁi@Pg@@%ﬁ;ﬂ%&%@ﬂ@%ﬁ&%%@g@% ng saﬁg0 gim process
solid streamnpmm&,_ anétshhirmd)diﬁn'cbﬁxppunﬂduce a quench process rret hanol -rich
Provess’ met hanol - ri cll B oP Absteh procee pond HeB P melipdfes 3 oduce a
hi gh mab ec giodtice/igsnth proksst megﬂaﬁaammﬂdiy(dg)enamﬁa@tpmawdnﬁﬂuﬂ, R{dAS) recycle
m xt ure;

4) separating said quench process methanol-rich poly(arylene sulfide)
product mixture to produce a high molecular weight poly(arylene sulfide) product
and said P(AS) recycle mixture;

wherein said recycle mixture comprises methanol, said polar organic

20  compound, and said modifier compound.

5. A process according to claim 4, further comprising:

1) contacting said quench process liquid stream with methanol to
produce a quench process methanol-rich low molecular weight poly(arylene sulfide)
mixture;

25 2) separating said quench process methanol-rich low molecular
‘weight poly(arylene sulfide) mixture to produce a low molecular weight
poly(arylene sulfide) product and said P(AS) recycle mixture;

wherein said P(AS) recycle mixture comprises methanol, said polar
organic compound, and said modifier compound; and

30 wherein said low molecular weight poly(arylene sulfide) product
comprises said low molecular weight poly(arylene sulfide) and cyclic and linear

poly(arylene sulfide) oligomers.



wherein said recycle m xtm'l“m [ t hanol , said polar organic 20
v snan oo TN 5"t s o
further conprising: 1) corttaétihg saisd quench process liquid streamwth
met hanol to produce a quench process nethanol-rich | ow nol ecul ar wei ght
poly(aryl ene sulfide) mxture, 25 2) -sldparating said quench process

met hanol -rich | ow nol egul ar  wei ght pol.y(aryl epe s ide | Xture to
produce a Io€7 nol ecul & PIREFS§Rpeor ngp(fgi}lé gr’fé"e’égﬁ} W‘ﬂgﬁss,%@%mléw sai d
P(AS) recycl g prbddeed By a\Whste® dampasiflg:P(AS) recycle m xture conprises

met hanol , sai d pol ar Cﬁrgani ¢ conmpound, and said nodifier conpound; and 30

wherei n sai d | ow nol ecld| éntagtings flashprgqess sppction mixure; with methameld®  conpri ses
said | ow nol | qj;lgce : subLfide) and cyclic and |inear
%P‘%ir%g%h oo httdo Ol G

pol y(aryl ene” su oners. 908 11,111111111111111111111111111
PcT/ US00/ 80869 X s - Iwherdn sald flasi prosesa ceaotiah mixture carhprises bighwher ei n sai d
P(AS) recycl ) . o o] risi.ng: ontacting a
Fl ash pr oves orietint et SorRBIRHE Giiaset ol 57 3o REIB R PopniRE e
met hanol - ri chulfide)f eyciic afd lidear poly(ayiend silfidgloligomers,sa leastamie ROC,nat Adastr €
conprises high l.ecul ar .ght I.é r)él ne sul fide) product, |ow

nol ecul ar weﬁ%’?’g%gf’?(aﬁ‘?ﬁ \éﬁ%@mﬁﬂfﬁlé ;Y’ fii ¢ and Iinear poly(arylene

sul fide) oligomers, at2)l epshtifaidifch pRiceds Sianolaith HRbiré teprodadech an al kal i
nmetal hal jde hy-produc separatipg said flash process nethanol-rich

m xture # pP‘E%@B@enSS %P?@é%@&@”‘f%@?“ﬂ’ﬁ%ﬂct and said P(AS)
recycle mxture; wher giHarehbfl F&&(%@%X'sﬁﬁﬁe)%&iuw&inp%%gﬁ it S€S hi gh
mol ecul ar  wei ght poly(aryl ene sul fide), |ow nolecul'ar werght poly(aryl ene

sul fide), anweighicpalvaryiang splfidealowroeloquinryyeight pelyi(arylens)sulfidey g cyelionher ei n
said P(AS) recdflsr ﬁ%gqag,ﬁ&e BRE io?f%n t hanol , said polar 15 organic
I d Pier conpound;

conpound, and sal . A process according to claim1,
wherei n sai d P(AS) reoxhstein saidP(4SQ recycle mixture comprises methanol, said polar

15  organic compound, and said modifier compound.

7. A process according to claim 1, wherein said P(AS) rebycle mixture
is produced by a process comprising:
1) contacting a flash process reaction mixture comprising high
molecular weight poly(arylene sulfide), low molecular weight poly(arylene sulfide),
20  cyclic and linear poly(arylene sulfide) oligomers, at least one POC, at least one
modifier, and an alkali metal halide by-product with at least one polar organic
compound at a temperature sufficient to dissolve a majority of said low molecular
weight poly(arylene sulfide) and cyclic and linear oligomers to produce a flash
process polar organic compound-rich mixture;
25 2) separating said flash process polar organic compound-rich mixture
to produce a flash process solid stream and a flash process liquid stream;
wherein said flash process solid stream is in a substantially solid form
and comprises insoluble poly(arylene sulfide), said polar organic compound, said
modifier compound, and said alkali metal halide by-product;
30 wherein said flash process liquid stream is in a substantially liquid
form and comprises soluble poly(arylene sulfide) and said polar organic compound;
3) contacting said flash process solid stream with methanol to



is produced by a process conprising: 1) contacting a flash process reaction
m xture cwomii®onhg hi gh nol ecul ar wei ght pol y(aryl ene wairfusoizosesl ow

nol ecul ar wei ght poly(arylene sulfide), 20 cyclic and |inear poly(aryl ene
sul fide) oligonmers, at |east one PCC_ gt |east one nodifier, and an alkali,
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