;e3e’ " <| h6 * b =l - . METHANOL EXTRACTI ON OF POLAR ORGANI C

« COVPEOUNDS %M@&wﬁ@w COVPOUNDS FROM POLY( ARYLENE X2 Marph) 2004YVER AND

QLI GOMVER S of Invention 5 This invention relates to the field
of processes uti¥4$6zi ng net-hanol for extracting at | east one,:- polar organic
conpound) hereinafter referred to as "POC', and at | east one nodifier

conpound from poMEEHANDE EXTRACIIOPDOFROLARIORGAJIHe COMPEAHEDS AND

Background of the Invention 10 The i ryl-ené sul fide),

her ei naf t er rMQPF%’M@%ﬂ’ﬁW@E g[@bﬁﬁﬂ@%ﬁ&&[&ﬂi#ug&l | and

comrer ci al uses has been knowh @ EROART OIBGOR(AS)STREAMIabl e into
various articles including, but not Trmted to, parts, filnms, and fibers by

means of, for exanple, injection nol dfigld ahinvertiensi on nol di ng t echni ques.
These articles have utiljty in a varjety | i | o Reftandehrld
cheni cal r&sistance prop&hisia¥enjjod r&l@i srtggflc Egﬁ égpg%%g?s ‘i@’f‘%é‘?g can pe
utilized as a | CPRL L &Ghipbtid, RRRsinatteaatfenrt do parPOCGNd
aut onoti ve parcgggakgélri;e%ty&%ﬁgﬁ {r)}%fﬂgcul arpbwei ght P(AS) is Frepar ed by
contacting reaglanlsast oapmadifier asmpaast fram polii(aralengeslfidey e Yomelt dnd
conmpound, at |east one PCC, and at |east one sulfur source, at |east one
base, and at |od@emessEea®8i fi er 20 conpound under pol ymerization

conditions. There are several probj AS8FIRE Bdemdibd t he current
synt hesis of P(AS) that cause the uctron expenses to be high. First, in

both quengp and flash P(AR: prodeeinaes poltaiyldnersslfide).| hereinaftes refaadel9ize t he
hi gh nol ecul ar wei ght P(AS) are used once in the progess . a

captured and rR{&RI &r ¥Gm§mfe'&éwalﬁ’duf§@m€fﬁ‘iagg%% atsfcbtcﬁ grs’g‘éfggfrme)g me
expense in the.pro ' RS B he f B@dRt giekitedn, parss, e

di sposal expentérg.c' ?gc%tC)grﬁPﬁ&B@!@@tlo%ggQﬁl t?u_a pr oc%ss_can be recovered,
but often at afilmsgyan@oGters b9rmeamanys) for emampleaimpéction roelding and ¢xtsipn golding

extract N-nethyl-2-pyrrolidone ( NV}, .canmon PCC. rati I
ext ract or systépﬂiﬂdﬁggfr- eﬁbﬁ&eeafﬁiﬁés Wa}}ﬁ%ipﬁﬁ‘q 1B %?é‘e%f&%gg@lc%é#gwh%%p%%%@)of
n 30 hexagl%l Cg r, é)‘g%ﬁ% %;m@gﬁfgpgﬁggdggg sifeauqrd?%?mgre, FYYEp RN be AMitized as a

operation I‘nventi‘on provides a P( rocess for recovering
nodi fi er 12mieiah foP fRparidg eteemivalian elecrddCparshinchagamogve fe1t r educe

t he feedstock and di sposal expense conpared to r t' P(AS o) As

a result of these inproveaenaraly,thpghems 9&3@‘&"&5@?&%%95 P%P%')egﬁ’&eﬁ%?%ﬁﬁﬁas

hi gherpuri ty than, Lhat, pradyced.Lf oD aHELESatR(#Shale 06RPEEK, B1GMDRIY Of
p

1 nvention The b‘?ag CYRRRAPSh provi des a process to recover at |east one

modi fier conpopod,and @tlchftasie salfer RUEcd, moteast apedrasty gndodeast paa ERqdbhcr
m xture or flash process reaction m'.xtun(ai . The invention also provides a

process thed prowpewrd Mnder pelymenzation @RAES Sl ecul ar wei ght P(AS) product .
I n accordance with one e ' sod [ sPatBssis bS
gﬁggfcﬁggﬁ%lﬁgolg@? 3§0kiated “RTTh It curfen sPRtBSSs

provided to recover at L one | east one nodifier froma

| -quench process p(REY thArtaiise thy frodestvni @xpegsehtabe highe cRirsty indeatgiquerengyd | ow
+ nol ecul ar wei ght AS), cyclic and_linear P(AS) 8I iigo rs,, at .l eiﬁst 9@&
POC, at flash P(AS) processes, modifiers utilized to synthesize the high molecular wel

P(AS) are used once in the process and are not captured and recycled for subsequent

25  use. This constitutes 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), 2 common POC. Operating the hexanol
extractor system can require the handling of as much as 30 to 40 pounds of n-

30  hexanol per pound of P(AS) produced causing high equipment and operational

costs.
This invention provides a P(AS) process for recovering modifier

Ly
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15 | east one nodifier conpound, and an al kali- metal halide by-product. The
process conprises: 1) contacting the quench process l23Marchy 20804 ure with
nmet hanol to produce a quench process nethanol-rich m xture; 2) separating
t he quench process nethanol -rich m xture 4®-produce a 20 hi gh nol ecul ar

wei ght P(AS) product, a recycle m xture, and chcgti onal |y, | ow nol ecul ar
wei ght P(AS) .Shh&ad athe0e), wiitte cregyeitly milxeethe fecsaigrk 3ad dBORA TSP Boc
and nodi fier cohpound; wheréin the | ow ol ecul ar ' AShetis! 8RMP(AS)
conpri ses | owo@bamdltecutiant WA PhProoersy- Ahd E‘}?glll io\({:\%lacgggrp near CP( AS) ( ) '
oligonmers. In accordance wth. a DeeshadinENthaoprotiilics fromentricon P(AS)
process is pPd ”&8(51%tydﬁ'ise‘%?}%‘ronalt%ﬁﬁgas% Igﬂri{esjPOC and at | east one nodifier

froma quench preegss reaction mxture conprising high nolecul ar wei ght

P(AS), Low nol ecul ar weight P(AS), cyclic agfi VLringl‘ﬁar P(AS) oligoners) at

Least one5PCC, at Least one.30 nodi 4 ali nmetal halide .

by- product. The process.,.conprises. .l: RN R6tal f8cdsh @ feeverhatdest €8s

reaction mxture with aTﬁ? ggegfn olngcégf‘ gt a ten}gerature sufficient .to

di ssol ve SUbsrf'x@&Htﬁie@H)ﬁ‘nP@tHd aid hRaboomenPOECibmra quengh PEACESS, TERGHNN MAXIUEE 01, ¢
c

P(AS) and cyclic and ITnear oljgoners to produce a quench process POCrich
m xture; Y~Z.flash)proegsaredacting mu&§uench process POC-rich m xture to produce
a quench process solid ream and a_( el HeESS thdt Grodicad highrpuriy, high
wherein the quench pr oci&g YA EER T s i n&g substantially solid form

and conpr ioses %'&Hlamé? I msoqugbﬁctP( AS), POC, nodifier conpound) and

al kal i meltal Wah e by-%ﬂorguct; wherein th uench .pg.oc l.ioui-d sireami s
in a substantially |iquid atwmwﬁbwi%&"%%ﬁgtﬁﬂ?? gﬁ%?eélté ‘Eéﬁ:t)l]gn’t %e | ow
mol ecul ar wei ght P(AS) and,cyclic 1 R 2R ABleagt! bge mesdifierPain and
nodi fi er conpBUASESS ‘§)PTEHHF%&¥F‘?‘F§VF'FI% %gge{n(%:dﬁ pr ocaggs sol i d Stream mt h
Tethanol 1o bradiGe AeGNGREHioR RS duniiie ightolFEE) SR IS ur e;

and 4) separ ath ng &e guench process net hanol -rj.ch P(AS) hxture to
T P U e S N

wherein the recycle mxture cog}é%ﬁzﬁﬁd gﬁtatﬁ‘%ﬂ%ctamdcad%rmtf i "Bre proogssund.

i n accor dhhce lgdst Anamogifie S Invention, a process is
provi ded to F eGANSkeat | east one POC and at |east one nodifier conpound

froma flash process reaction mxture conprising high no Wahat¥ to
: P(AS), low 20 nol ecul ar Weicghtacingg)e %‘%Xg:IEiRW%Fﬁ f?ﬁ%?‘"ﬁ?‘%&ﬁ%ﬂ goners, at

| east one PCC, at |east one nodifie : ali nmetal halide
by- product . Thﬁoélll@cféQ%e’t?brﬁfPFesgégc@?m?{)}gﬁhg@%@%’ the flash process reaction

m xture with methanol tozgrs%g&%gn thé 86Endroess netidnaknth MIXHIGHPIRANCE 3)
separating the flash process nethanol-rich mxture to prgduge Alv. a low
20 high molecular weight P(AS) product, 2 recycle mixture, and optionally,

molecular weight P(AS) stream;

wherein the recycle mixture comprises methanol, POC, and modifier

compound; |
wherein the low molecular weight P(AS) stream comprises low

25  molecular weight P(AS) and cyclic and linear P(AS) oligomers.

In accordance with a second embodiment of this invention, a process

over at least one POC and at least one modifier from a quench

is provided to rec
low molecular

process reaction mixture comprising high molecular weight P(AS),

weight P(AS), cyclic and linear P(AS) oligomers, at least one POC, at least one

30 modifier, and an alkali metal halide by-product. The process comprises:

1) contacting the quench process reaction mixture with at least one

POC at a temperature sufficient to dissolve substantially all of the low molecular



25 P(AS) stream and a recycle m xture; wherein the recycle nixture

_ conprises methanol, POC, and nodifier conpound. |n ak2Matehe20@% h a fourth

enbodi ment of this invention, a process is provided to recover at |east one
POC and at |east one nodifier conpound froma 30 flash process reaction

"mi'xture conprising high nolecul ar weight P{AS), |ow nol ecul ar wei ght P(AS),

cyclic and | i\geaétaﬁ( @ ifnﬁiehﬁfy?f%‘@é‘ﬁ“ "’?%‘Z’hm@ne pPaiceat quansk prenses REE-f i er,

and an al kal i process conpri ses: 12 March.
2004 . .. 4 _id)nsautactingsthe flash process reaction mixture with at

| east one POC at a tenperature sufficient to '?’%ﬂf it biodake the | ow
nol ecul ar wei ght P(AS) 3hdsepgating ‘Bﬁ&”?l}chég?c%ﬁ gorrgl?’lslq?lo 6r odBct a (lash
process POC-rich m xture; LAk ianghehbe pfdoashliquio sesamPOC-ri ch mi xture
to produce a PYSISH PEOSSS %@5 sggﬁl‘é stap_%am agd.a flash process It‘iagmsglid
stream wherein the fl asihepsiaahs guemdhi prosess sahid sgeam 11 ALY AU EY 1’ 'S ol i d

"form and conprises insoluble P(AS)) the PC%H)QQ§$?C&:’ rﬁBﬁ‘ﬁgF@&npm, ah&al i

metal halide Fympanstoomprisgschigh melpela] We§ quid streamis in a
substantially Jiguid form nprises soluble P(AS) and PCC; 3)
contacti ng thélkfﬁégﬁatgﬁlb‘%s@ ?ququgest reamw th nethangl  to prod Cﬁyi flash
process net hanol -rich P({Rrefl td upiencti provess; liquid) sgans & Hy %FW’#H b

process net hanol -rich P(AS) product m xtur Q pr i | AU
wei ght P(AS) formdend cangrises sehstangally fﬁd’?é,ﬁe i%’” \%"g‘?‘:g‘?% ¥ h‘?@é@l ey e

conprises _nethanql, P an I T CRABNAMGer cdAgiodinded Descri ption of

| nvent i on 19 ffaéagwa%%%} ﬂgﬁ?nlggrlgf Ptéft’l:l’s I nverllti on provi de&goceﬁgeﬁ to
recover at |east one nodiy i@ty thenduanhl paocesesaid FHATP IRERDP F"?AS)
reaction 20 m xture. P(AS) reaction m xtu f b BhilieS dn@vention can
be produced b)pradl;cemamwhkm@ﬁkﬁsimﬁbﬁ? 'ﬁﬁﬁé&i%ﬁ&e"‘g grfl&{tﬁhé reaction

m xtures useful in this ioventi HRAProdeep afetithnal-cioh F(AS) products,
Patents 3,919, 177; 4, 038426¥%}388§§ﬁ§g% 4?’116, 947; 4,282,3

h 47 an . .
4,350, 810. 25 Gonerabl srodi@asHignmslecular ewight FHAS) iprodust 3nd A eReTcomigp:

prepared by contacting a hal ogenated aromatic conpou tan@ 8o s
at | east de sul fur sour aderen th@a@b’dérfélxﬂﬁgéf’“?ﬁlagsa{}’gfhggélf IP% Modi T er

conmpound under polynerization reaction conditions to product high nol ecul ar
wei ght P(AS). W{BP‘%,E’(Q' of nodifier conpounds in the production of hi gg ;
mol ecul ar wei ght P(AS) i §pdicesidas@cwith althisd emtgalirpenteqitthis i5gentioh 2 PR
herein, the term "high nol ecular weight" or,"hi I LaMd 6 "
nmeans all P(ASprovidedcul esovenatigstrone &AG A A ‘g‘f%{lsor{]?ﬁrgﬁaig‘noﬁg bto 12

March, 2004 -5 be commerci al.l y desi . |ulap vy FEABRdOWT at e.
General |y, the i3 PraoesivBFtt Xmlﬁﬁxréng%gﬁﬁggh}?ﬁﬁ'a ullaf vy

wei ght P(AS) is |ess ﬁ%n
about 3, 00949/ 1, Hedtii @@Eég\gﬁ@chemdﬂincaﬂl&ﬂ eigomets. 1#bfe@s e T et Bt -
I ght AS) "

or "low nolecular we neans._ al | f nol ecu] e i .ar
wei ghts too | owedsoobemmmélanwl@'sme%gé@d? by-pro . %h@ﬁi’dc@gs SBhpesek:

1) contacting the flash process reaction mixture with methanol to

produce a flash process methanol-rich mixture;
2) separating the flash process methanol-rich mixture to produce a

25  P(AS) stream and a recycle mixture;

wherein the recycle mixture comprises methanol, POC, and modifier

compound. .
In accordance with a fourth embodiment of this invention, a process

is provided to recover at least one POC and at least one modifier compound from a

30 flash process reaction mixture comprising high molecular weight P(AS), low
molecular weight P(AS), cyclic and linear P(AS) oligomers, at least one POC, at

least one modifier, and an alkali metal halide by-product. The process comprises:



<.

5 and, thus, not useable in an uncured state. Cenerally, the nelt flow of a

| ow nol ecul ar wei ght P(A~) is greater than about 3, Qd)Mgareh, 2084t es.

Hal ogenat ed aronmati ¢ conpounds suitable for producing reaction m xtures

useful in this invention can _be represented4by the fornmula to.-wherein X is

a halogen, and Ris selected fromthe group consisting of hydrogen,

hal ogens, and al kyl, cycloabktattingthd flashl frgtass yéactiom snixiuye with-afleasi gng g s

having from 15 about 6 to about 24 carbon atoms.. Exenplary | d,

aromatic comp&@ds # renpealutggellnentdedissPhePedaos g?meclﬁr*l(}rﬂ égcgﬁzggh\gcqt’m

(DCB), p-dibr nzene. .pdi i odo €ors 1o 6RIdQEO 2 4Tl praReNz@®Terich mixture;

1-chl oro- 4-i o%gggﬁzléng,ycm- Brr"%)?rlg-“%ie@ %Elergeng, 2, 5-di chl or ot ol ueng,

2,5-di chl oro p-xyl ene, 12etsBydradng stepflaghyprosss diHE-oigh peinen & produce a flash

l,2,4,5-tetranet hyl -3, 6-di chl orobenzene, | -lbu%%l -4-cycl ohexyl -2,5 20

di br omobenZen@rocesheddid seampaad A Hashoprgeess IgPELEF2Bhe, 1- oct adecyl - 2, 4

di i odobenzene) 1-chl oro-2;phe - Az B QIRRE RBRN Sireatn 4s T 4 O@ltadtially solid form

p-tol yl benzene, 1, 4di broﬁg-grflrgéiﬁzé?% nze%g, .

1- oct yI - 4- ( 3- n@lhhipHEo RERIUBIY PLAS),dhe IHOL, abedifeneompmud;ind alkal mefak eof .

The preferred hal ogenated aromatic conpound to produce the reaction mxture

is DCB, due thalidabyagoliiety, ease of use, and high pol ynerization 25

productivity. At Least one POC il trnP(sOAUL Subsfaatiaadiguian
Nerngte he Bl o

m xture. Exenplary PCCs i mted to, cyclic or acyclic
organi ¢ aq*gdesfohﬂ\gnagcd}ﬁ akembld PLASpRelPOCS carbon atons per nol ecul e.
Exenpl ary POCs are selected fromthe group consi st n% of fﬂ?r”e?ﬁ]a%%?’to
acetam de, N net hyl f or nad) deontaing the diage PHFES fugay with m

N, N-di net hyl acet gm de, et hyt propi 10 SHuBf ARMhiRUEYd am de)

2-pyrrol i done, prﬂg‘h@t %ﬂ%%@#@ﬂ%‘%ﬁ‘gﬁm(?g}kﬁa& ol act am ,

N- et hyl - E- capr ol act am M)y Nseptdtitigee diasR ppocessainethena)rich P(AS) PTOdUCf mixture
hexanet hyl phosphorami-de) °~ 12 March, 2004 -Gte ramebhyl urga -aﬁ?c.m xtures
thereof . The proeprednesiabigh mpleawder weight BEAR) IGIHEE dHEEY TR ™M Gre is NVP
due to availability and c?ﬁe .of writdl dAires SidtaBo P ORI | dridr medifiebe

use,
used to prléduce tire reaé"%ﬂnﬁpﬁtrgwg enpl ary sul fur sources are

sel ected from thg,QrpuUp consisting of thio 5 sulfates, substituted and

unsubstituted thioureas, cyclic and acyclic thio rp des, thi;ocarbamates,

t hi ocarbonates, trithiocarbonat ewuﬂ@ﬁ—%@%‘&ﬂni ng compounds

sel ected from nercapt ans, rcaptides a £ tioN B REEPros skt B recover
N o

phosphor ous pentasul fi de, es and carbon oxysul fides, and

alkali metal syl {ddes,athdiiobipting Ao Mast aeBON LG P(AS) rgeieamal |y i s
preferred to use an 10 al kali netal bisulfide as a source of sul fur wherein

t he al kal i 20ret ahixiuse.sel ected fromthe group consisting of sodium

potassium [|ithium rubidj and.cesi. . i Ik d apdnaRiueedb
use. The preferred al kal ibm)a’icaﬁti‘%fnf‘l ecqﬁ%eélggﬁgﬁné gﬁg{l}ﬁl}t %ag (NgSH) glueyt 0

avai | ability a%ﬂy'ﬁ&{ﬁ&%%& UinteRBa8t. PBRAAPIEO 0P thRteactioh mixtirecuseful in thisur e
are alkali neta ydroxi des sel ected frg?&%gﬁ?gégt;%@ggl nﬁ&;t%{}gﬁ%l

| i t hi um hydr oxiiffeentidackre thbgedprepardd acprding i%ere,” i ’

hydr oxi de, cesilum h%/droxig 2{{1 g& ?i re 4t:§ rqgf . If desired, the base can
be produced i n-4%91% @y’ 4.é g-tpffg B 'é' Zaﬁirr @pondi ng oxide with water. The
preferred Iasse I's sodium @&Eﬁﬁ%dﬁcaéﬁ@r%xﬂt& dsefudyattisbiviention anedprepared by

use. 20 At “Feast one nodifier compound is utilized to prodgce fhe rea%ﬁl%uon
m xture. The nogintdceingcohplogamtddsamelagicteompbres at heasypiubOboAs|catt iy Bt

| kal i t al b | ates, al kali t | i des,.whi i :
Nater. and i xLI9ERE ehisaebene hiea P Abicat i BORURR AR pElynikrizbton
can be repr ese“}eg&ié%%éa}itit}ﬁs foosrBdliat iz QiEBAulhesightP(AS). (The usediffmedifier
rocar by

conmpound is a hy radi cal having from1 to about 20 car lion at
and is sel ect ededh dnghe poduotisn if ihigh whleatlay weighy £(48) isdisclased '3?‘313
and conbi nati ons thereof such as allcylaryl, alkylcyclcoal kyl,

. cycl oal kyl @0y| Patgnty$,3BRy101. ar yI cyci oal kyl , al kyl aryl al kyl and

al kyl cycl oal kyl al I cyl, andy M it el §R tenfi®hith méleotieweightrort higly mvlgpular

consi sting of 30 lithium “sodium pofassium rubidiumand cesium,
Preferably, in g F(aS)aveeads aNRAS) maltats poingmaoleseler wieghisaRighgspough to
is an al kyl radical having from1 to about 6 carbon atons or a phenyl
radical, and Mis lithiumor sodium If desired) the



12 March. 2004 alkali netal carboxylaie nodifier conmpound can be enpl oyed
as a hydrate or as a solution or dispersion water. 12 Mascke20084he al kal i
nmet al carboxyl ate nodifier conpound can be produced in-situ by a reaction
of the correspondi ng carboxylic acid and an_al kali metal hydr.oxi de or
carbonate. 5 Suitable al kali, netal carboxylate nodifier conpounds which can
be enpl oyed to produce ' ti ] ' 8n ah&urée kacd. eGedaraiy, theemght dlow
consi sting o#’e |C$Wﬂﬁ§agé’2‘f?§[¥§@gsaggﬂﬁﬁ%%g{ﬁ? e, potassiumacetate, lithjum
propi onat e, $pdiliah REEIBEBRNRIght PUAB )R RsswbamypberiohPefh&tl@ Myl di (fuse

butyrate, lithiumvalerate, sodiumvalerate,, cesi tEasht hiaLANN
hept anoat e, [hietehrh, Lite 2em Ky @&1%6f§t‘é?‘glri‘0 Pol%E g?oﬁﬁuﬁggglﬂogt ) f ublilrgt;% um

4-ethyl tet rag%gg%gl%@%ulgggg%%%gcygggﬁﬂwa@h@,xo@qwuz b eeintsiatpdesable t hi um

cycl ohexanec cesl decane carboxyl ate, sodi nl
3-net hyl cycl qpgnirRReser iRxlleahen potesisitam ety iicaaet 0¥ O‘S*b H5si um

benzoate, |ithium benzoate, sodi um benzoat.e S Si : luate, lithium
phenyl acet at emOLQO\diaUm%‘ﬁﬁéﬁﬁ)d?ﬂ%ﬁé%é%ﬁ%gmaﬁwWf)lg?tggsi ump 15

tolylacetate, |ithium 4'[&%5 (g%eln?i%éﬁla%&ﬁ%t# 8sRpinds saim,lgr'f@ﬂpmdmhpgmaex_m‘n The
preferred al kali netal carboxylate nodifier conmpound for use in this

i nvention i s SAhidEmAcR 4 €hit Na@htpn dam b aepresanteddhyl theyformly cost, and:
effectiveness. Alkali netal halide nodifier conmpounds useful in this
invention are those which are sal ubl eRin th&® POC or can be made soluble in
a mxture of the POC 20 and anot her no

iex conpound. For exanple, lithium
chloride '%n be useful as the m)dij(i er/ £o ndxsince it is soluble in
certain POCs, such as, for exanpl e, \ he term nation of the

pol yneri zation reaction, the reaction ry§ e conprises high nol ecul ar
wei ght P(AS), |ow nol ecul ar weight P(AS), cyslic and |inear P(AS)

ol i goners, at |east .pne t Apdind HRr erdlp comiminghf hydrogek,al i
netal by- pr odW&FeQ 5%?%%g°$haeﬂ°$§§%tsggﬁem xt ur e %rs&?n a substantially

two- phase | i qyidobay, mndtalk@acyileakyk and akylasd, and slalkyiardicaln aF el
by-product is present as a precipitate._In first e i [

i nventionl5a pbogesso aboyry rerban @@W%CEV&‘&QW ?%%%?ggﬁgar@ka%én %({&hﬁiaast
one nodifier fr a,qguench pr.o¢ reachi I OB R LabRmebentenk) gh

nol ecul ar wei QIP’&‘T%"(’A%{,WF Bﬁf)m‘%gﬁ?jam&g?ﬁﬁ?&%%ﬂfs ) .c)eélfi c and_|inear P(AS)
ol i gomers, at cﬂii%@éﬁer&@ﬁe,Pp@hlo@é-ﬂlﬁ@ﬁxbbmnﬂddtﬁbw-@%%b%ﬁw% APl kal i

netal halide by-product. In a quench process, the reacti K 6h,_ 2004
_-g._ mXxture ibdobenaérs li}dédﬂ@nﬁé‘#@teu?é'%@ﬁﬁW'@fﬁéﬂ{ﬁ‘c’Zgﬁﬁ?l'érléeoiéér@?)?{} in a
range of |00C .o 24QC. ~, ~The, quench _recoyer bS18ugthasedhexyl2,%5.
Pat ents NOs 4,‘£1‘1"—°F‘.“§’?QZ q,ﬁ,%?%ﬁg&ﬂﬁ&&%% %f@é@glﬁ?g of t%’e ﬁr st v

enbodi nent)conppl SeshoBA ol hag13bedecyl B dichiorobegsns, daeatadsayn-&t ure wi th

met hanol t'0 produce a quench process methano) -rich mj xture, N ¥I‘||g,£|9% t

be used to rendii@obenainey 1tohlarb-2-peenybd-bipwo ‘P"Pelrr’u' 38 od%l’ﬁlc\f% it Iﬁglf A

guench process reaction m xture. ner / [htlg,fc DI, Saphlorbtsaedriep and

mxture is con@‘ﬁ&%ﬁ%ﬁ?@ﬁ?ﬁ“ﬁ%@&e 1a §lenrrl}:(;'e atyﬂlrbge@g ficient to repove a
maj ority of the.nndifhereofOPRRUHEfeHRd albgested Broafaticalompountto BRdAHhe

rocess reaction streamis contacted with .. . L.
P reaction mixture is DCB, due to availability, ease of use, and high polymerization

25  productivity.
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 carbon atoms per molecule. Exemplary POCs are
selected from the group consisting of formamide, acetamide, N-methylformamide,
30 N,N-dimethylformamide, N,N-dimethylacetamide, N-ethylpropionamide, N,N-
dipropylbutyramide, 2-pyrrolidone, N-methyl-2-pyrrolidone (NMP), g-caprolactam,
N-methyl-g-caprolactam, N,N’-ethylenedi-2-pyrrolidone, hexamethylphosphoramide,



met hanol at a tenperature in a range of about 20C to about 50C. In this

t enperature range, |osses of nethanol are m nim zed 12 Mwach| RO04about 1.5
to about 15 pounds of nethanol per pound of P(AS) are used to recover the
nmodi-f.i er conpound and the POC. Preferably,- @bout 7 to about 11 pounds -of
met hanol per 15 pound of P(AS) are used, and nost pref

cgr_ablglc). 8 tg 10
pounds of net hetrhethphures and uktupgsABpreofhd hgmseisriee d Gladefedscal e @ P<BE i%ed
to adequately and economi cal Ly r ve the.nodifi yund @nd PCC from
the quench pr JE¥SENTBELYIEIH- Y tcﬁ‘lggc.) at%’rlu‘gor”gqg%{d ﬁ%%%c@]ggér)lch process reaction
mxture is contacted w t.ﬂn?@uﬁ'ﬁ;l@%\ﬂkc af suliifii €netd usednbgrroddect thpwsadtion
adequately renove a majority of the nodifier conpound and the PQC. X
Preferably, theixquendixqmuenssifiueacurcenargisgtegied fram dbh EEMPPIRISHRS fdt Hiol
in at least three repeti.tions., The en [ SSy ok [ 1 % dean be
contacted Wit FUHBEHa S“WCJ;W Whgﬁuﬁgﬁg}\}\%u%\ﬁt eclilgr%t%i agg?lmeglgér?}pﬁg,eé

count er - CUr r enp; Jpa$ainitest 8HHSHHREsCAthidearbbhates, &garlic salfurrccantaioungr ent 25
washi ng, the quench process reaction mxture flows in o di rection, and"
net hanol f | owscampoinds sglpcted it imeseaptans, MEFAPYE %%@%So*‘y REH ?P‘&a‘iev

enbodi ment of this invention npri,ses,.s rapl ' ;
met hanol - ri ch PROSRRATEUE Bemﬁ‘g% %W&{sﬁﬁﬁgscad;%rﬁawf%§ Engggcagtr,netgl
recycl e m xturgqady PbisQEakd Yand @nikBitesTilepsod] dt gemdrght isifteRf#8)togtseaam

The recycle m xture conprises nethanol, POC and nodifier  conpound. The. | ow
mol ecul ar 10ei gilkalPAAS)] tsisulfidenas arspuics e subfur wblerssy the alkali gntalpg Agdpctsd from

cyclic and linear P(AS) qligoners. 12 Marc 200 . The tq can
be acconpl i she@etﬂyo%ﬁoﬁlﬁﬁ&g%ﬁm Roﬁaﬁs’ﬁ’g" Ppl.unhi)}?]&%(damnb?necf%sggféﬁ dﬁl(ratr){gess

can include, by 3f8iNqhdldabl $feehel OFheSpreR@Ridnalkalf afetdl ibisuifAds isnsodanl bisulfide
filtration. Thée%ﬁl?%ﬁ“ﬁo%ecétﬁgar wgi ght lI(%EAS) product can be contacted with S

wat er to produ@éaSHwdbeto aeshbidithaghlowicegul ar wei ght P(AS) -product and an

al kali metal halide by=product stream The al kali. . i - duct
stream conprises water, netRagdesesIAP R KAl er?%ct&allogﬁ"té‘?%uég%%-g%?g u@%p The

wat er - washed hh?&}o%cg%wc@{edgf‘dgxg ke pr)coegiamg:bf Bl Hydtdxide tsatlivnal i de

by- product "t hen”are separate ocess known in the art. _Forﬁarrpl e,
such processeshg@oxike, poelsside Hydroxide mbidium hiydeakide cegum hydr eded YK

filtration, and screening. Variou dditives. can be m x i : i

nol ecul ar wei gmlxqﬂ(%sf)heiﬁoéddﬁfle%'ﬁﬁa&‘ﬁg&s? fe R pchglggﬁﬂ‘n ?iﬂ'\l/é%??%ctrt\@ﬁcgntfg}gn
addi tives inclyde A 8,80t Witk £IThE prfBQED BieSs fsbdibat Bydrexide, (NJOH)S
fi ber, carbon F?%%Srpfgg%l}rga%flg%hgj)?i\gaetzgﬁc'gflciplrjm car bonat e, ete.g ant i oxi dant s,
heat stabilizedse te/lavvaidabiblyeindadasoobeset s, col oring 15 agents, and ni xtures

t hereof. If necessary, other polyners _such as or_.exa i
pol ysul f on¥d, pol yca?/bonaﬁé&agt#lﬂ%ﬁ?%gfcr SOMPAHES!S ‘Bﬁﬁ%";@%ﬁ%@gé YHéefon

t er epht hal at es,__. b I - t @ RcteROrdA Y ERAPSconsiRtivg od piitatines,
pol ytetraf !l uor wgﬁ“l'ry%{'elr':lteﬁsé, ‘?‘ggﬂﬁiﬁg?ﬁ’gp&@gr elcastorrer s, and pol yether am de
el astoners al sgn&ancd¥Bodded, aliddi inktatihslidedyhicherdsajbblatn FQT.avates) 2t

P(AS) product can also be cured by heating at tenperatures up to about 480C
to provide cur agixpresithareofhavi ng i nproved properties and high thernal

stability and good chem C?%aﬁﬁ?xi:éf @é}ﬁgxoylﬂagv&ﬁﬁ)ﬁ%@tnﬁ@lﬁd%@n‘b@rfepl%semed by

separated in a first sepa I'on zone yr el d methanol and a recycle
feedst ock pFXt URe forfhda FEcgODM.fekes RIaK the xadierx®mpoupdi ises hpdsocarhy!

T the art 10, SagarbberivBareyb o 40 610 HREFLRGOI= B P Kl DR g
Substant al 1y droshvg il el SRy LRI YL R B RRBR RO L, e
recycl e feedst ofjy16yE84IRyE QyblGalklayE e ilalieyl,argich tioakt, alitylagylalkBamd t he
methanol and alkylcycloalkylalkyl, and M is an alkali metal selected from the group consisting of
30 lithium, sodium, potassium, rubidium and cesium. Preferably, in order to have a
more efficient polymerization reaction, R? is an alkyl radical having from 1 to about

6 carbon atoms or a phenyl radical, and M is lithium or sodium. If desired, the



30 recycl e feedstock m xture can be reused. Renoval of substantially all of
Jthe nethanol fromthe recycle mixture can cause the J2oMarchs 20@fpound to
preci pitate. For exanple, since sodiumacetate 12 March, 2004 -10 is not
appreci ably soluble in NWP, sodium acet at g;can- precipitate when the

met hanol is renoved. Preferably the separating is conducted in the presence

of water in o gl Tl i &Ocesdued lean beremploydl st hpdraiet dr asas er
and t he PQCC, élgag H&?ﬁlt tagj%sxg?%ﬂr%ﬁéan be handl ed nore easjly.- Geng‘sigl ly,

about 2 to abeniitidn d0dizptrefongh water lipéasirad|the aikaligaste] eirbCopEIR HFE

added .to adequately formthe so] uti.on. Preferabl e P-YalsTH\ % nol es
of water per FRINROWH GG Prady bEl % efc%%dag ,f){%%gwn%sgtgn%géferabry,c 4

noles to 6 no 1i BE%al foxqfic BPEirbomite.conpound are added to
adequat el y fo!ri(?nﬁtaﬂg a\g{gﬁtlﬁ{} on.aT e al kali netal halide by- prr%gucﬁg\. gt reg}m can
n¥MCeafdn ¢

be separat®d in a Z O sSuimblesaipai utetad sathorplateompdibigh CAMRRY

brine stream wherein the bripe str.eam.conpri.s t i I

hal i de by. pr ogweloyedtie PEeusdhs scachgh MIXODD S S%%ﬁyg?o‘?r%‘r“ﬁgg gg‘kn%n‘g’éﬁ?hg wn
i the art to aGRa"Aked NBaflnk abita¥Chathedibh afaley i yeapiosate,cxudium

Preferably, a Tractionation colum is utilized at suffigcient t erat yres
and pressur es prépiendt@Withizinh 2rmbthy progionase,oubidium bytgale, HihiwaNatgiac: FRAIYH

brine to be recovered in a different. stream Th hapQlhyfifaddGtel €used. In
a second enbodirlesHe, @ﬁ‘“t“h#@x‘inf?@@nf‘i%mn léﬁﬂgﬁnﬂ@tf’ gtth(ﬁ){g{éss ngyr ecovgre’ at | east

one PCC and at |eas ii£ | 86i iR M-@hfueRabcaRb a6 esliure actddecanwatel ure i s
provi ded. lghepf)lialﬁ%f’ﬁls&;%co t%ierﬁ{s)lgglggd errgodi ment conprises co

ntacting the
quench pr ocessofRaf hérmdicdshudate, dithiunh cptlohaxantcathosy o caFIUR ‘tyé?ﬁ?é)aé‘fa&{""e
sufficient to 20 dissolve substantjal| |1 of t I b,
P(AS) and cycldatboxiiate.isedym ér?‘@‘@*@gm\ég‘%ﬁ?%ﬁr&%ﬂgtque! ncﬁ rgr ggjglgxgo%a %tie’ch
m xture. The FQC.ean, he Aok TR sal0ue! soutlns eosma, poubitim mitoitates ur ¢
'S ue fo 1ts aval [

and preferabl >P,° lability and ease of use., Generally,
the POC is at [ahivpipREmiladeate nsodium rgphenyicytlobexaneataxylaih AAassRiFP-

Preferably, the POCis at 25 a te rature in a ran f t.

about 200G5 nostylgmctfteridbiuyn 41@%?5011%{3@%{%’ ﬂmgtg{%rtgggggl g\i}lvg’? O%I?Cd

135C, the soluhjl,t f 1,0 | i R6rARE ihthis@kvdnsioniigBodiunant | y

| ower. At terrpg‘”é}f U{eézg C&B%#é@%%@alﬁr#d igdused als t he POC, the vapor

pressure of NVRe6AR (NEQU) dut habviilmbilirgnlosctashgneficeivancssed in a pressure

vessel . The higher the tenperature of contacting the reagt.ioqn. m I

with the POC, the great eAlkale mptd hedidemadaier f9 BHPgﬁuiﬁg‘ﬁdﬁgﬁﬁ%grﬂgﬁda}g

[ Tnear_and cycllc. Ol GOIRr Suile n GRIPAE & UR R InddeABLINNE i @anixtad ofithé BOE
|

Preferably, su be "adde uring contacting to produce I;
12 March. P04 and dnother modifier cdrnfpotnd.i Fbr exanple dithiunnchleade Gan deyisehid 5 fifes

omoval of Subsdiferciompas, Sck Has BB GETREP QL GHEY BA) “ARAPIC AL
1 6T U Ay o s e
7 ol es of POCpRgfursebMpkesKipmaleculaciweight B(AS)dbyu atadecular 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 two-phase liquid form at reaction temperatures. Alkali metal halide
by-product is present as a precipitate.
In a first embodiment of this invention, a process is provided to
recover at least one POC and at least one modifier from a quench process reaction
30 mixture comprising high molecular weight P(AS), low molecular weight P(AS),
cyclic and linear P(AS) oligomers, at least one POC, at least one modifier

compound, and an alkali metal halide by-product. In a quench process, the reaction



PR~

removal . Most preferably, 3 to 6 nmales of POC per nole of P(ASS are used.
Cenerally, the quench process reaction mxture is c the POC at

a tenperature sufficient to dissolve substantially all of the | ow nol ecul ar
wei ght P(AS) and cyclic and |inear oligoner.sg.-. The quench process reaction
m xture 10 can be contacted with the POC nultiple times to further renove
the | ow mol ecul o, ieigbiol & &) 1éMferhiuneBEloangbony 2#0°C, girefguably ;1 2 Gangeadt i ng
ti mes between the quench prdcess reaction mxture %Qﬂet e P@g i,gf%ukd(\:be
sufficient to t0&solo@48UbsThntquahtly respyergfpregtes 5o Pt ar 8 "B AS)
and cyclic and |linear oli rg- Contact tines as short as 1 mnute i 5 can
be adequate to4’r4éﬁu'\a’73 ?‘B'(N%ﬂogﬁégm ar weight P(AS) and linear and cyclic

ol igoners from the quenchriy eSSty 6RGE IfRR dbddinent chineprises comtagiirgpthen t he

second enbodi nent conprises separating the quench process POC.rich m xture
to produce % gueerch proocessactisn thixireswith arthanc iR RLFURT EWEEH PRIFY

stream The quench process. soli treamis i n L VA i orm
and conprises PR W‘ﬁ%o‘?‘@ﬁ'ﬂﬂeamaﬁﬂ mﬁftAtg) US%fi ﬁgt‘iw ?%ﬂ??%?oﬁlgﬁp%%d
and the alkali aﬂ?h%dih@} ESlRpSnd Frog te &E@ﬁclhb@ideﬁﬁkmidnani-xmicght P(AS) is

a e

in a substanti y granular form Th ench process |ljquid stre(iai is.in a
substantially Iiquid fornGamtaBnnthcicBle@ChPﬂ?éeﬂswcupﬂé“ﬁg&ief‘? gonta %8’&%, ,

and.substantially all of the | ow nplegcul ar [ : ifier e
| i near P(AS) ZB‘ch%}qug*'éﬁeﬁegl.chel %ﬂﬁ%t%ﬁ%@ g%i gﬁ%(%@@ci%s{fgﬁ Qe f%urnr?l
of fine sol4ds. e ' Jeesilegétna dfeam isavpacetuwgh sim | ar
to the terré:)d()arataﬂzrﬂe}&%(t%' %%5@2bﬁ%%le%%520nt agt ed with theg&gﬁn IQ rocess

o]

reaction m xt umesthafolthe guerchu mcewegPOtapowt0ioxe Abaut 15 t he | ow

nol ecul ar wei ght P(AS) and l|inear and .cyclic oli r LRIt
the hi gh nol ecdFBPEATGIARER: 1PTSESS gfcggﬁgl ?f%*ﬁ*é*ﬁ%ﬁiﬁﬁ?%g%%gﬁ?‘ﬁ; QS Bt

ef ficiency of r < tifARd ©2P(RS) afCerpltd shadebtheanydifiencess
known in the arl{%.nﬁ) or??e&%h%ﬁhgﬁ&g‘g%eﬂeni ng C(Sm E)e used. 1215),|5¥Br§h’ ﬁagxodf -12-
- . The third sbapouhdtde the@®Dd. drbfedibinrabonoime peay doPRuds oh et oL REnch

lid st i th nethanol t d
Pl o PUAS) 15 oqsnd bk A Mecnanomaimbr ety 4 8 pBbaR ARl

the PCC and nodj§ .8 Nelpyfer AHERCHe REESIRSE] SOhilchuateiyeand S
General ly, the qouulle]ﬁc%fcgjrﬂ(g‘gz'sgr%o%&%?r eamis contacted vvifhh met hgnol at a
t enper at ure sufddofbsidallyorensoveviac anodifier ¢angpasmdtand BRfdifrara thee aaR6H RECERY
POC. Preferably, the quench process solid streamis contacted w th nethanol
at a tenper at urga¢tipmMEERgEe of about 20C to about 50C. In this tenperature
range, |osses of methanol il da¥tiorBfixturel isScontectddowuith 15
pounds of 10 met hanol per %%nﬁﬁ@%ft%é,%\%wg?%ggd to recover the rmtﬂ' fier
conmpound ang t hgeffi@sol Rrsaffidiamt numbdraiitiintestto aaloguatcly TeineHe dINyP e t%%F'lol

d of P(AS d, and t f 8t )
e ol per oo pmmine e sl S aRbL el feh bR oty mixue

 adequately and econeni . Y oo dREorbsasdditon
© quench process SRR ER Wi LSHRNE) 3 1PRS e forRarBRY MUhe qdere@rbcess

nerally, the quench process solid_stream
is contacted W idixtied Bande centidfdd witkmietanobby 20§ méthed known i theadd for

renmove a mgjority of the nodifier coppound and the,POC.. Prefer _ t
quench process QtﬁmlellesFﬁM'PW%nW%E%G%’F%UMA’ﬁCOH%F &‘agﬁlcg‘%gt%ér%hr ee

repetitions,. The guenc ' L Lam €30 flB&s G0 Bha elirection, tahd medthvanod |
by any net ??osd kR mfghuﬁqé‘?%r%m)ré‘g%sgg?(%h%ﬁ?e, counter 20 current washing
techni ques can bpgwatinl theashpobife @Regticr - current washing, the quench process

solid streamflows in one direction, and nethano] fl ows .the 0 .
direction. The fourth stepThé¢ sespmdssteroplgthe +H8lds 1m&6§&¢&ésenggrggo§1r§€_n}1ﬁbses

the Quench process Mot NNClabich brbobAPhndi A8 fon Hikhité fo podabodusgh obdcgfar

weight P(AS) product, a recycle mixture, and optionally, a low molecular weight
30 P(AS) stream. The recycle mixture comprises methanol, POC, and modifier
c;:ompound. The low molecular weight P(AS) stream comprises low molecular

weight P(AS) and cyclic and linear P(AS) oligomers.



25 wei ght P(AS) product and a recycle m xture. The recycle m xture

_conprises nethanol, POC, and nodifier compound. Thel2d¥grdh 2004 ure can be
“ separated in the first separation zone as discussed previously in this
di scl osure. , The high nol ecul ar wei ght P(AS) product can be. contacted with

30 water to produce a water-washed high nmol’ecul ar wei ght P(AS) product and
an al kali netal halide %ep%ggﬁgﬁ)n%ﬁﬁ%@rﬁ‘cc&hﬁiﬁwai’imm@d“h“dmm the art.
reate

by- product stream can be 't I'n the second separ,atign zone .as di scussed
previously i nfhismnshiechadlfecesses dah ivahugh, b oz noty Bmited 1q, FCLECPIREy 4

enbodi ment of this invention, a process is provided to recover

mei hanol , sodi ceniEGeeEEs, aach§ PO r om t he quench process liquid stream The
first step i the third ef%)ﬁog@et%lcg@gpwe%s PCAS)E poducgeantte cpntastsd Witbcess

liquid streamw th net hano 0 produce a quench pr chs? ggt hadﬂoléﬁch oW 5
rrﬁl ecul ar hyvei g)atcrl%%lbdgwa wmr-wmﬁdmhmhlaw ieagbd (s b RrQdH %{g?]i Ad

t he quench process solid streamwit t han e ond step
inthe third mmMntbkMFb&e%piﬁﬁtaﬁﬁg ‘?ﬁ@n%"‘t@ﬁclﬁ %ngﬁggéﬁﬁ -
met hanol -rich | ow.nol ecul ar Laht, BCASK meesl HAlRlety-proddetc €Tl watar-mals | ar
wei ght P(AS) SPOBRUETS %’ﬁger’amfg%lgpeangtrealm The r eclsyclp{a éf% éeam 10 &orrpri ses
the methanol , yRECmoMshlDRklkhe P(ASyPmdna. amieikaliometabhalids BY-PRAGhINPEKS)

product conprises the | ow nol ecu] ar wei ght P(AS AR R Rgled Caxpar
P(AS) ol i gomersepardted bsepmy RIQCEES KBGWHR c%ﬁpﬁ?%%’%‘gﬂ%ﬂg/ sgllr:lllyl/slg%ocgss known in
the art. For exgnpl such pk.oc S joRGdr GRtratiuil, ad @creeting.i mited to,
centri fuga@i oﬁ“‘aﬁ&’ﬁqttygﬂog%&ﬁ@ﬁhgﬁg?&I e mxture can begﬁ?expar.a' ed in
the first separation zon®agousdiadditiveedarpbemixadswith ithe highdnleeito¥ a8t The

| ow nol ecul ar wei ght P(AS) product can be.contact i s ihQulé, afce a
vat er - washed | RASIIreduet-abtoiard in %N@e%r“b"&ﬂﬁi’“'aﬁg%‘g’g JGfifes thAufe S

by- product stream  The aj kal | I (de bisdfieeteirbsi fidamtitaniumexideat ed
20 in the secolfi™gt féﬁ g’r’l lg}% e asﬁlg;?%sgélj%’sgd .r_evipousl Y. i n@ghig )

di scl osure. | negifiQUEdrBogathoetclemtionidants) keat shabilizersnultiaViole AREIDENSS. QLYIE
at |east one PCC and at |east one pnodifier froma flash process reaction

m xt ure islSprowged@d.andnnaimﬂeaﬁlhefﬁ‘é%overy process, the reaction mxture is

subj ected to | ow 2S pressure orati ap; J IRV, forrpmplet polykmides, PCC.
| f desired, the POC can §g %‘é%&éaa‘%? gtﬁgéequent pol ymeri zations after

0
condensat i on. ﬁgl g1 fEh RS Bolyeadeantes, polfdtassulfontsepelyedatons é‘ﬁcl?ﬁ%qﬁttc% is
s

produced conpr ng hi gh mol ecul ar wei ght. PAS, .| ow npl ecul I ,
cyclic and |inpalybRtAS)e terépjohaipiss, palxathylenfst BQIWQP%ECSWP gé%ngﬁgtgme%ﬁ?%er

conpound, and PQC. .30 Conditions e SUHhiae el ridragho cas be adgedr ocess
can vary appr e®PRBIRFT ST ae#%?%f& gipdrgé/dlg%gd prless?ur es can obe erg'%:aggcgﬂ?
i to

General |y, ogressure in thpg ddsaeh, thedigtemplooniac svsighs REASY PrSuStS
evapor ate about 30%to about 12 March. 2004 - = .
g cured gy heating at temperatures up to about 48b%C 10 provide cured products

having improved properties and high thermal stability and good chemical resistance.

The recycle mixture can be separated in a first separation zone¢ to

yield methanol and a recycle feedstock mixture. The recycle feedstock mixture

25  comprises POC and modifier compound. The first separation zone can comprise

any means known in the art to separate the recycle mixture. Preferably, a

fractionation column is utilized at 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

30 recycle feedstock mixture can be reused. .
Removal of substantially all of the methanol from the recycle mixture

can cause the modifier compound to precipitate. For example, since sodium acetate



90/a of the POC, typically, a pressure reduction of approximately 200 prig
is required. Pressure as |low as U. 05 psig can be enpRderchl20@04gh t he
pressure generally is not bel ow one psig. 'tenperatures of the reaction

m xture fromthe reactor usually range from about 200C to about 325C.
Tenperatures in a flash 5 recovery vessel -afQ or pressure reduction

generally range from abp 9 tqQ t 200C dependi ng u ) essure

in the flash r‘édl?\?éP?reG@gL}éf%?“ AR n%cldr\‘HBs“Sg&f F4s c?lgg%\%’?ﬁ}%o@g P( AS)

are known in t,laeu@ltf,sﬁl ;‘s][}glnlg@wg BleRraftat @RtsePNRstingd istdbhd618d anthe3p@mc060.
e

The first step of ourth enmbodi nent conprises contacting the 10 flash
process reactiwatemixbuice foi tite medifi@nodbmpourpr wdiere aasqlﬂta@h‘\'p‘%d&@§fsafﬂfbt}1¢anol

rich mxture. procedures f.or contacting the fl.ash r i
it ure i th ThOkadoriant Aauideth e FaauRd otel® sl oGRRGERGROPRES o0 By
process  eact | o 1 Y raict e ARAOBnidtiRer Qontdand laky slideato ddemitely o itees

separating the 15 flash process nethanol-rich mxture to produce a_P(AS)
product and a scdutjai.ePréfetablye abdilite3 teatymit 8 moles wf avaierrgsr im@e ofemedifien | POC,
and nodi fier conpound. The P(AS). produc nprises high | ecul ar i ght
P(AS), |ow nol &P @Eqde ga&é)rﬁoﬁmc%v@fx@ ﬁwgcsl‘Pr’?g‘EP@("ié‘?at%l ?%%H@Fs".f
The separal i OnnfGaMdTAGIRARRIo AfdLdRY ABYuMI9GBAR thagyadm the art. For -
exanpl e, such processes ‘can include, but "are”20 not limted, centrifugation
and filtration. The recydte aikali meal bahdbby-pephichsein pan he s¢uarajed in a
separation zone as discussed previoysly in this disclosure. The .P( S?R.
product calf bes%ﬂgéﬁﬁ%ﬂ“% FW%EPHYQ? "BF@&E‘Q@“& HRY Sméﬁheﬁlﬁéﬁe P8Guct
and an alkall SRLA CHALHUS OMePLRglufby ShiEAMIGENS-probiad! Aie dBERI shatdiih
by-product streamcan be treated in the second séparation zone as discussed
previously in téecai sahpssy gy mbsarg Krioktrhinethib il tweseparefe thihiatkalirmetat halide a
process is provided to recover at Ieas} one POC and at |. as‘# orﬁgm)d'fi er
conpound from Byredyst sirewes £ rf@é%’tlﬁ”c?n raguanghen €81 léi%lzi_z BhSHBFERUI ar
wei ght P(AS), } éﬁh?&%r‘é@u%tto%%o@( AchanQYe! BeCreddirdd Hede $eAS) and the
ol i goners, at [east one ., at least one nodifier, and an al kali netal

hal i de by- ¥ odbthe tdbe ré¢ovetedsinepdifferétestieiriit HT Tenipothiane roan dripusedes

contacting the flash 12 March, 2004 - 15 pr.acess [}.eacti n m'xtur}% vvit\p at
| east one POC at a t enperl@tdis&ordembedignt of ths e 8n’aa“ﬂ§)GBPfclcﬁsso ¥R ow

, mol ecul ar e .gQLlelgg e B8 éicét: lg?ﬂn&é $id@ier ?}cjngﬁ"%l'éﬁcﬂ oREQGbAERI0A rhixage

process POC-rich m xture. process reactioh mxture is contacted
with POC by thes prvidedet Tl figt Scipsefatle pecnid ansiodithent dohpriseqemmaditingrtbeess
reaction m xture. The second step of the fifth errbo(gérrent congri ses.. .
separating t he aierebhproeeRsaSact PO Wil ellcastiene i gt 8 temperalie spfficisad to
solid stre a fl Felolc] (e (0 f S i
streamis ?éln aiagsﬁ lgfaasﬁﬁlg}%ﬁ?ﬁrl@&s%wgh&gf)g’] g’%%%@l?nﬁvrl ésl)l(‘iﬂﬁgglﬂjb eﬁP?IfAdgl)u?&{ he
PCC, nodifier oligpaercito produtde qabnchl procest ROC-dichahixtge.by- product . The
flash process liquid streamis in a substantial]y liguid farm.a ogprisgs
dhig liselosue, 'an

~ soluble P(AS) and the POCThrROCsemabarmhfOtaRreously srypsed iR

ﬁ(r),? I ip?ef%pa%lﬁrig NVB a3 TR SrailTARE) BLERS BF Bs& 2Gehdally dBe FOL ifhe
a temperature in a range of about 100°C to about 220°C. Preferably, the POC is at
25  a temperature 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 rcquirc' 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



limted, centrifugation and filtration. The third step of the fifth

enbqdi ment conprises contacting the flash 15 proces32ddarch,s20@%m wi t h

met hanol to produce a flash process nethanol -rich P(AS) product m xture.
The flash process solid streamis contact echvyi t.h met hanol by.the sane

met hod di scussed previously for the Quench ‘process solid stream The fourth
step of the fifth enbodinent c ri s S i oldcarh wai AS) and
met hanol - r i chal?(&%)”[%r‘&?ﬁﬁfeﬁfrlﬁag{%; 8u2fq§lypc§%gh%§ehgwlﬁi gﬁl nol ecut agrmgg ng ght
P(AS) product u@%&é Ahd S Btgnditlr Thisibwseeyoivel ofubsanialborpef Shsslow

met hanol , the , and nodi f1er conpound. ThF sg aration ?ﬁcnré?:gtion mixture
acconpl i shed byolacutampweighs &(ABdand ilincaryndsmeic eYECBIIARR MSUCH pr ocessés

can include, but are not |jmted, .c [ - Qe g P (fAIF) toréduico.n Prafieeably,
recycl e mxt ur”é“sc%fﬁglﬂ%‘“§eapié&§f”eaﬂrilwe@% niclﬂg%?drgg%%?at(i OI’)I lfzrone as 25

di scussed pr ey gush Yo aBokt nslb$6! POW gor bl diiRfASIareaddedfonadgniatep( As)
"product can be contacted with

wat er to produce wat er - J
mol ecul ar wei gbinoRP§IAS)opt praferablynd tarp aokes| f F RET H‘é?:i? V\g? {}ggpgrpgg%g?'
stream The alkali netal _halide - pr.odu r : t géted Rvittheh
ﬂﬁsﬁé GCP%P%%/ §;oc§%s EARoR ARG e ti§ Batit i e

second separation zone aS*¢8f& ously 1n this disclosure. 30

EXAVPLES Exami§elyy Higndritdigidl aanevantl disshavabitiatialiyealhahitte lesmmplecular
separated from 1 r

h. 2004 " - 16 NVP by fractionation. %~
met hanol and ASeighaREASY avBy¢lidi artdklingan oligpP@ErsGr e‘)ue\ﬂgl? Bmfﬁﬁse%a%tg&gggﬁ%te

illilit d bott f NI | méiscul
At ached 16 o GRCATAERS B HRdOr ORATPIG TEET B Bt e T o

the round bot t gl 89ksyShadinBa &Rt bgicligimers. The vacuum j acket ed
fractionating colfum “he I

ted sl ow ue to internal reflux. A vapqr started
to flow through a conden<@mtaatiohgi t%ncs betweer theequepeh BrOGETIE2% ncf\gg‘rt%%a%d
liquid stream The flow vapgor . sl d [ Miev edolédifar
fractionating ﬁtﬂmﬁi}ﬁéﬁiggégﬂ{ﬁet“ﬁ?‘\?{ﬁwﬁg% s%‘?&#ﬁﬁgfg?q{fﬁ% round bottom
fl-ask. Upon re@,%g%ﬂaqa Ng_? A9 dycO aR@iIkarcsligiiRrs. LContatetimenas gort sl aiskitead
liquid streamre rrecq. hen, "t he vacuum j acket ed frggii o(??ti ngzwgoé};éﬁg was
cool ed to [Ponciebpadaquite to Heaoventpvomoldsalar SNt SAAL AT PAEH W Hen
term nated. Fractions of the overhead lir%%t Shi-eqa wer e collected in snall
vials. These fpligemsrsiramqths qusAelt BISES 8¢ Feémaining in the round bottom

flask were 15 anal yzed usfﬂgs%gdglfgpomh@gema)emb%ﬂhhgm@smﬁscm@pﬁ@@git@ﬁs
i ndi cated that 99. S47% by wei ght of 'the overhead |i qgi d st recg col | e%.{uﬁg
was net hanol apgieRcHprfdelyPOE-Gtt mimsrdNPProdres 3 aRECHPIPGEs § iapffé“& é

liquid in the round bottom. flask was f.ound t e _LO Thyg)a sidtiaangl
can be renpoved quench peasess ligyigRTRRB: %‘(eé‘ﬁﬁlpgocfg ?@%gwpll e shows y

e, Ao el e e e b epanel
and 6.07 W . % sQehptiinds ehditiee atisli nedalt falide Ibaﬂﬁp@{c@r'th;mﬁilﬁ%gﬁgar welg
P(AS) is in a substantially granular form. The quench process liquid stream isina
substantially liquid form and comprises the POC, the modifier compound, and
substantially all of the low molecular weight P(AS) and cyclic and linear P(AS)
25 . oligomers. The low molecular weight P(AS) is in the form of fine solids.

The separation should be completed at 2 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
weight P(AS) and linear and cyclic oligomers can precipitate on the high molecular

30 weight P(AS) product, thereby decreasing the efficiency of removal. This

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

screening can be used.
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25 distillation kettle at a continuous rate of 504.20 cnB/hr. A snall

‘quantity of NMP was initially added to the kettle. ¥RMarch,|20Qths heat ed

until the recycle mixture reached reflux at which point the kettle
tenperature was approxi mately 210C, and theptenperature throughout the. .
col um was about .66-208C. A nethanol stream was recovered through an
overhead splitter and rqueqRird Qeprofoersbemd anbuliimset congtrisesdontaeting thean
over head receiver. The overhead sputter was set to coll ec%‘ for 0.2 'ant es
and to di schagemcherodrss svlidplecian malemgdianplio ByodReioh JUCNCTHRIOPEE iftaanc’-

feedstock m xt.ur ?HX@ZBBOEP’L%Q&LPJ“ Ml:?hiﬁ%f Hu@t Bt %d@@xr@vc&?mﬁgfﬁy@fnﬁc

Af ter r 12 N&? approxi nately one Hour, sanpl es were coll ected
of the methanpbCsidEamdang dofgouad fedm theqaksichprocasx selidsieant.he bot t om of

the kettle. The recycle feedstock m xture and nef hanol . stream were anal yzed
by gas chriomat ography. Thencradly dheequeseBProrers salid Effeé“blfnﬁoéﬁt%éﬁgﬁd“ﬁ@agxé

NVP, 5 0.29 wt_. % net hanol and 0. 2| -9 ! OGS m@ldrﬁhhénol
stream cont ai AY lEeperate puficicnt ﬁ%ﬁ%?%oﬁ@ﬁ?ﬁ&?ﬁkﬁmgnd 0 1d W 9 ot her
compounds. DupiRY PRGeRYRE thd§idnchifrodes soltd sidedny is/écaited -nitheroethamolt dtad
the sodi um acetate accumilated in the bottomof the distillation kettle and

col umm. This esaapeptard baz hangetdfabont 20Hn & 2bair S0eCr dadhedemPEialiTe F898F: f r om
~ 0.sodium acet ate and ,NVP. Exanpl e i a t ter
can be added t&% 9§W&aB°W>?tlﬁ Zggh?%n%ﬁaﬁg\’%gﬁé&tﬂg@gg%ﬁu{%??l}g{r?@g

sodi um acgpat ?ndéu{hnbi‘?exbﬁéﬁmpf’(.&@ﬁa:@i\ﬁbd kd adcover thetrhodifierl Compeursioars the
procedures as disclosed in Exanple 2 were utilized except thg@{ge&cig%gb

ni xt ure cont aiPG&l Phcfolbiy, .sbonel teabout Hopomdsof gpethaol per po . #icum
acetate, and 8.8 w . % water e kettle t [ |y

190- 198C, and Uk 2nd FRes & ﬁﬁeéawbh rééfpg%a?m?%‘éﬁf:%%‘ﬁ%%‘ﬁi P%E‘,g? o gg‘t‘%l y e
68102C. The ovesbead rafel LiCEstyRfhe@to h@equalelyeaid tasnothically renicve thednddifier
di scharge to 20 the everhead receiver for 5 seconds. Sanples of the

net hanol st r eanmanund khed PEY Etostl tegersch droosss &lid #ES2B - col | ected after 8.66

hours of distillation and anal yzed b as_chr
f eedst ock 1fi xture cont ai Wrgpf%égeWg%#rﬁrﬁﬁssggﬁ%g%%h%g?ﬁgﬁgé %blfp%i%t%ml%
water, and O. ]aGSu‘f'{ici(g?éplfmrﬁEgleéf t@xﬁ@?%‘@&é&a}u&i@ﬁhﬁbrﬂ%mmjoﬂy lo¢ahe #oddoert ai ned

97.36 Wt % net hanol, 0.03 w. % NwWP, 2. . % water, and, 0.02 w. % ot he
conmpounds. Neghbirpobhé apd abé POt Poafersblys st auangh oregess sl Freast vetPtarithe

bottom of the distillation kettle. 1on ch 40 et e
he. ambunt of SdamsHReLTREbIFH Dis PREYATS 1 GILLBak Pastrad oreg GuThee
vei ght sodi um eekakey iR TodRu by 3y TSP BENTRNRAC bhl U aleapld, fatniche

addition of water to the recycle’m Xture substantially prevents the
accunul at 20n ofurrendivashiag atcinéquen cahdebuilizedn bi cowmderdewtant washisg, Kietqyedch an

T8 T or the SodiGrEFRSeRASECAT IS HooRs SFHIPR: FormTRE R, 1oRs M Shperhl”
I ong enough dugati:gR. . 12 March, 2004
The fourth step of the second embodiment comprises separating the
quench process methanol-rich P(AS) product mixture to produce a high molecular
25  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.
The high molecular weight P(AS) product can be contacted with
30  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

treated in the second separation zone as discussed previously in this disclosure.



19 CLAIMS 1. A process to recover al |east one, polar organic conpound and
- at |east one nodifier froma quench process reacti ok Maxchs; 808dnpri si ng
“ high nol ecul ar wei ght poly(arylene sulfide), |ow nolecular weight

poty(aryl ene sulfide), cyclic and |inear _Bgl_y(ar yl ene sul fide) oligoners,

at | eapt one polar organic conmpound, at least one nodifier, and an al kali
netal halide by-product, sai.d, propcess | Siediiond, d pRBésAGiproddedial
guench process reacti onl'}ﬁ;@?_—‘ﬁq E”'&fi?‘ﬁ"’é‘ggm%ﬁg{l pl(o)l ar porgani-c‘j conmpound at a
temperature SULHIE relhaldl HonanlvQadybad 2o frohy thal dueoth rdagss bIIABIERTH ar
wei ght poly(arylene sulfide) and cyclic and lLinear 1a%|.| gglrrgrgetcgr{%gcq&gce a
quench pr oceSEigatsastapr igaht chich apbodienent EAMATIRGSUTPBI2CHNE SR Jrat ' g sar d
guench process | ar organi c co und-ir.i LG Rct S MEBELEIEich lgsench
process sol i dh@ﬁgé'éﬁ?‘&n‘g%é”heﬁléaf?gﬁ%p&%gggegglqiﬁ%ﬁtﬁ dﬁst ream wherein said
quench pracesg aehiaf vidi SIRAASS rhiktiite.s Tihstsaniei canliitions las s¢b MFRIRFIEBIF i ses
'sai d hi gh nol ecul ar weight poly(aryl ene sulfide) B‘Egl ar organi c conpound, a
Eolrjtidonbof sadéwbn?bdimdass_sclmm mm,wﬂ’alrmcté%rqap(ilﬁ"_ i?;;f al kali netal

al i de by- product; erein sai uenc t rRefséardtihgdhe
substantially |iquid f oripe e ?qﬁﬁf% s?q{slgg;%?gontdlhgﬁy a!FI{_ 5F dard Fow

mol ecul ar el ghin RYUEAE HhARmobHch 160 meteehlgywkight ROAS) misare poprpclaes/d ene
sul fide) oligonmers, polar organic conpound, anal a portifqn of ﬁglsﬁegmdlfl er
corr';d)ound; 3) immhmaﬂedum waﬁg?fr]ﬂtﬁﬂcpr_09u@@é\§i rseegla Sgﬁ?‘a% § Eq‘fy ;Mgaol to
produce a gquench process -ric ds i 1d®) mBlee eight

m xt ure; Hhd agmg_&ﬁrlgfi%@%ﬂ%ﬁe%ﬁ"ﬁ%‘ze?g _r@tﬂﬁanol _cri ch pol yéaryl ene
sutfide) produghsipiidiic? cblpRERUNS fovd nitleularneighil B{ASjeargheyhiclapd dinghiene
sul fide) product a recycle mxture; wherein s%g reacl e mfﬁvu&,%. the
conpri tsgas met _m’gAs) pliglorlnars_. o'flgpasﬁp_arwon}?_énm,acmphg_ i y?ﬁ%ﬁﬁm 5}
separating said recycle nmixture in a firs 48hRed &, tedtifugation
met hanol and &t efgficPam %&FE@ROW%?fﬁ?%fgc\kﬁ%?gpﬁ fscgl?b(} recycl e feedst ook

m xture conpr i?ﬁg%‘lﬁ% ~organi ¢ conpound and nodi fier conpound. 2. A
process according to claim1l) further corrgrl si ng cant c(tgl n% saltd hl%ll‘éas

nol ecul ar fllg\ﬁl gh'tlzp('\)/:ay(ﬁrygggﬁzygkalr{l]ixu&y Cpili G@léﬁafé\ﬁefiﬂnh ¢ F‘Tt ((.ejpzﬁf’%%% a
wat er - washe , rch,. . hj. nol ecul ar wei ght pol y(aryl ene

sul fide); pr odh%qUS%d’réﬁ‘O&FIiYépitﬁ'ﬁéﬂgrosﬁﬁﬁ‘i de by-product stream wherein said

al kali metal halide by piadysl r$ileQAdP WEERr PEES) pmﬁmt)canrdich@'mac,tedawijhavater
portion of said alkali netal halide by-product. 3. @Progess@gccor i ng{?{?
claim2, furtherpre@ige 4 siang-weashed &w mlecalat veeighl P(AD: RIOdNEH 30Nt Bttt
streamin a second separation zong t .od 1 I d AR eStr &M
wherei n sai d brilide byrprosdeicBsm: S-EEC M@P%ﬁ}aiﬁEQWﬁg?g%tﬁgﬁ i%le

by- pr oduct.., 4.. r i sedsed Brestagiynm tisdiscloheeei n sai d
pol y(aryl éne s‘ﬁf?‘?é§§&‘§§s‘%§ﬁ%gﬁggiy gﬁe suI?_i de) aﬁd wherei n sai d at Ile t
one pol ar organi ¢ conpous asfodrth antbodidelnt iof itkis IpYATEENOR FEIRCES IFFHRNH £ %agé
NMP, 5, A process_according to an ecedin ' MbRiRaR%s and

sai d recycl e fer®iBOScaNGRY %‘éqcﬁ?gﬁgﬁﬁp%gﬂ%tgbgg%%?ﬁ@ ecover at |east
one pol ar organi Q’éﬁ? npound and at | east one nodifier conpound froma flash
process reacti BY "M Xt ure conprising high nol ecul ar ,wei ght pol !aré/l en

sul fide)) |ow nol ecul ar Vi gflashpetyyely-pydcesse thaureaptien mIEHIe] 1S efl ﬂﬁ%\”

pol y(axyl enc sul fide) oligoners, at |east one I r .G ¢, cantbe
| east one 2fodi prassurevapenatian kaFemeNs MLy 85%8%9@@2@ c &gée\‘d:? process

conprising: 1) contacting,said.f]| eaaHbiyatioh.Claftee flash hecovery, a
addi ti onal pol é"rcy8£°3a¢?irégg%ﬂﬁ%nﬁﬁgigﬁcrga?gﬁsspﬁﬁt ure sufl_fi cient to di ﬁsg ge a
mej ority of saigsh pyedeed BsHdties miriughis prodyckd cpimpmisinguigh degleaiy W§e § EA%nd

| i near oligoners to produce_ a flash process. .pol j athl Bhlid
mxture; 2) sepewanokegulenmeight PEASHYERS @%Bﬁaﬁfa‘;o(@ﬂﬁ@g‘g%%gﬁfﬂﬁ ©
m xture to pioduce flash.pro | 4 eam and a flash process liquid
stream wher ei yél?ﬂ)g“(f’tr &oﬁxﬁ?roccglﬁbug% i Fé<t§(r:‘eam isin a substantially solid
form and cggpri ses i nsol upbgdifiehy éaplolehduring thedBsh 1eoveary PFefERs €2cYipound,
a portion o

said nodi fier conpound, grad a portion of .sai I i
hal i de by- pr odwpprecidiy diuh peeferably| redeeeg R5EsE P TR ?Sk‘?%r‘]“’érﬁ&g{“
ggf’gﬁ ant 'gj'n} Y ggggg%& rmacrd compri SAi seahiient8! dapéisterstious 0% desboand



3) contacting said flash process solid streans with nmethanol to produce a
12 March. 2004 -21 flash process nethanol -rich pol ylaifarahs 2004 | de) :
product m xture; and 4) separating Said flash process nethanol-rich
poly(aryl ene sul fide) product m xture to_qr‘to_.duce a high nol ecul ar weight . - .
poly(aryl ene sul fide) product and recycle 'm xture wherein said-recycle

m xture conprises_net ol , . ar or i Rdtelpddd psig isonpound
5) separat i nﬁo%’eﬁ’ﬂjﬂ’r"eﬁﬁgl’ é‘fﬂ’(?ﬁ{ymaé“fa%gg I%F?@'Em géeﬂ;dgr;g?)?on t:Jgsgrre F ogyi el d

met hanol and_g regyche des0st ReKadhxbyise; cahee employed dlthaugicthe PFE&YSt nck
m ~cture conpfises polar organic conpound and Wﬁgl fi=ert'oC°HPx‘?b'erfro AN
process accoggidiglly Gs ababeoweond prighdienpsyics PhE CGATHEL Ty sar d hi gh

nol ecul ar wei ght poly(arylene sulfi bt WaleRipetaurps fob dRska
wat er " vvashedeqfﬁﬁﬁl%ﬁédﬁ‘l‘% gﬁﬂ @9&“?‘2@?‘% gérjgﬁ;eurtl\gzgul fi de)pepr oduct and an

al kali netal hali = PhRLUGL e it geirallysminge flokmbboutdVaE thabpdle by
pr oduct s%re %%%’8%??%825% er,S met hanol ,gand Said al kali, metal halide
by- product. 800%C dependiag upoadhelipragsure igthg Hash repQYIh ISy npr i si ng

separating said alkali petal halide hys i e &n6®REGAGhe art
separation zone to pr odN@é‘oH%f’Pfél?’Rﬂ% %ﬁ&gé?g%&%gsésﬁrga% S\/ner ein said brine
stream conpr iis squtﬁr%a[;hqerﬁlrg@i i3,4178t,(_§j0 4 3,986,000.pr oduct, 9. A pr occ$s.
according to Y8 -s preceding clains 6-8, further conpri sun(gglreﬁgcl i ng
said flash pneess |iqui @hstfireastep @fahq)&iuy'@afﬂw@r‘fée&ﬂoflmfg?s BOIHEE 28t i on

process. 10. A process according to ' 1 ppddeBs Rrethanol-
wherei n 48i d 3as QTQFF%JCPW%‘F‘H%FW%’ﬁﬂi{%%ga‘rané’ﬁ%ﬁ{oggﬁ%hiqg!sclgrr_i ed .outan?n t he

presence of water.. r redhia6tif@tharfjashpeoaess praci@tMKUES ¥iths
6-10, wher ei n“%%x%%?‘yﬁé‘?ﬁgﬁ‘gﬁgﬁsf%?c?e) is ol y(phenyl.ene sul (1de), and
wherei n sai d @erHaBoE s MRsapel B disnuysed previonpy At herpeach Brosd ¥rONa  pol ar
organi ¢ conpounds are If MP. 12. A process according to any one of

precedi ng cl amwglug-11, wherein nethanol and said recycle feedstock m xture

is reused. 13. A proces 0 Hihk easd c@b&dipehacompysmiscpaaiidthtd and
at | east one 12 Mar ch%r%ﬁéfggg§%:¢0di fier froma quench u&r gl_gcfgs re ecti on

mi Xture COSTPT ki grdtegd nidh@oliiah mishyghto pridpcap P8R p&ed FB\

nol ecul ar wei ght poly(arylene sulfide)) .cycli dphi | Y éradonh d.

sul fide) ol i gonshge. él%hel gaxele 6%“5&08?")1’8? a‘RF@“@%hﬁgu@hgﬁa gfg‘ﬂlﬁe{ast olﬁjemfﬂ1

modi fier, and.an gl kal.i roﬁﬁ&aéongkﬁ'ligeg‘ﬁi mBleAME iveighaPAR), dowssolconpr sighy; 1
f(ﬁ{@n%h S 1

) contacting € proce reaction mxture with additi 8nal ooolﬁlsrhc
organi ¢ compouyipd syt ar bpdTResal linear {YAS) oligomerso HesssprFEOR (B CAATTANR Y S

of said | ow nol'ecul ar wei ght poly(aryl ene sulfide | L& d.ibear
ol i gourers t o byragupmcasskiRaveh “bﬂt?c@is %BBF’éarm%lF’gsé)ﬁP?Qg%%gtfh%-@?g% M Xt ur e;

2) separating said .quench 9rgani ¢ conmpound-rich m xture to
produce azauen‘t%1W§%§§§Hgﬁlg§?§f%@g%ﬂ%ﬁ@ﬂé qguench process |iqui.d stre?gl
wherein sai d quench, progesses@lt thistureem be séparaieds UbEE e} %PES?“QBFPH"' rm
and conpri $es said high nol ecul ar wei ght poly(aryl ene sul fide), polar

organi ¢ conpoudiscussedpraviaushyins gy P¥fer conpound) and a portion of said

al kali notel halide by-prqd X i i it o@ees 30 Ipraficd aswaietm
y-p Ja}e;?%sr)mkgﬁg&%ﬁ P Cottieie it o Ipralvicd

is in a substantially Ii eornprises Substaritiall yﬁll I 1‘(()fu said’
| ow nol ecul ar %F%&Iatpm»/ﬁ@wbtcﬂﬁi s hiket ejetalriwlidy byinsodus sirpaRa I e alkd

poly(aryl ene sulfide) oligonmers, polar aorganic, CORRQ b4 Ohssai d
modi fi er cxftpommethl dratide hyeproduet Breagpead bq weated }Pe{‘r‘%sgﬁ"gﬂ %8%&%?2%&; 3)

contacting said. quenﬁih gr.OCﬁss ﬁxlsi S mw t h net hanol to produce a
quench processdiFERIFSARCYPERY AR JHS DI ecul ar wei ght pol y(aryl ene sy f.i de)

f
pnduct m xture; 4) SeparaﬁQ%fﬁﬁ&ﬂbsmmﬁhoﬁmﬂmmwsntmIﬂaﬁwﬁsﬂscwol’ﬂ fl to
vie

nol ecul ar wei ght pol y(ar ne sul fide) product pixture to i
nol ecul ar wei ghécovet yf beagl emePOI! &Iidjéi)leéi‘@éiﬁémﬁhﬂ' cf“?‘?"r“é‘f‘%%@%c aéﬂré}ggé&?e

strearrt, reaction mixture comprising high molecular weight P(AS), low molecular weight

30 P(AS), cyclic and linear P(AS) oligomers, at least one POC, at le

and an alkali metal halide by-product.
The first step of the fifth embodiment comprises contacting the flash

ast one modifier,



wherein said first recycle m xture stream conpri ses nethanol, pol ar or ganic
conpound) and nodi fier conmpound; 5) contacting sai dl8¥axch,3004ss |iquid
stream wi th net hanol to produce a quench process nethanol-rich | ow

mol ecul ar wei ght poly(arylene sulfide) mxture; d) separating said quench
process methanol -rich | ow nol ecul ar wei ght 1ﬁbol_y(ar yl ene sulfide) mxture to
produce a | ow nolecular weiglit poly(aryle ul fide GErR4H & second
recycl e mi xt uprecess rfémowméﬁéﬁen“ﬁhiaé{eé‘é ‘E)‘?Fdnﬁ?g:c%}cal tém?rﬁcg{t@ggt-gﬁeam conpri ses
met hanol , polar . 12 March™: W o cORP e R MASNANd @pdicnad fincar
conpound; ana‘%\ﬁé‘rce?ﬁ‘q@gtﬁd ?g\%}\}%ﬁglweca ar wei _g%? pol y(aryl ene sul fi d%.
product eonpziisgsm&did roducenl aash pocemi REHE-TvbImodiy eXelaShIrPHs) "Ehbon

cyclic and linear poly(arylenc sulfide) oligo T j i frfihd st
and sai d secomixtperiscianiafisd wild Psééé’é Sg™m ’?nﬁlg'éq d,@e;%%?%? {cgﬁ)%g"nertto yield

met hanol d a regycle f g mxture; wherein said recycle feedstock
m xture c%ﬂprﬂ%eé?ﬁd’c{f)g?ssgrg%gltr?ggjﬁ'}:xé%r%ound and nodi fier conpound; and
contacting said | oyv nolEgiaabnd\¢ieghif tholifthambatimeniu¢ampIsys SRAGEAYE WFt h
water to produce a water-washed | ow nol ecul ar i ght _po kfe)
product and aflash procgbkBOC-rieh AMXPE F%E’W‘-’%?éﬁ%@ r%%efpse%%ﬁas&m%é@@ rclls%slglfa&él

al kali metal halide,.by-product r dohi8 Stodain gk in Aeubanaliallyasotid dokal i
netal halide BEﬁcﬁf‘%Bﬂ%‘td. Sh’fﬂl.n'AT[ﬁ)% (li)]ces ﬁ%g%odpgi ng to claim13, further
conpri sing paggi Empses fisbRiblables), trePaC, aidifie dompmusdund be @dm 16t

second separation zone to recover said nethanol and .sai L kedid -l
hal i de by1@r otialide bysrodugsy M@%@?%ﬁ updoSteir e ao?ub%r ece11 i Eg&lglfglrmns

13-14) conpri si in _additj i t d TRE GBpdrRfime edndie aeogiplished by
pol y(aryl ene %3%10553“56? 5%@% %aa\?\lgttgfgf‘?gt p;ﬁgduE% a %t er,—vvasheg hi gh

mol ecul ar wei ghy, ekess amplvania thelafd deor exaoples; tsuctn grasesses eavingluds) putare fot
hal i de by product stream wherein _said alkali nmetal halide by-product

st ream conpr i slhsit&éhtogr})ﬂﬁuet“qu fikFY4OR) kal i netal halide by-product; cad
passi ng said second al kabirh ggltdalstcgadfitgg - Bhisiigknstdeiset oorttadtthgsthe diagh
separation zone. 1 b. A pr 38 “atcor rng to any one of preceding.cl igg
13-15, whgxei n, BedHapak sfmS@itd nictlanol eo peddse adlash procsssmgthangl-righ ﬁ& kss

to recover at ‘toast one polax organic co und and at, | east iy
from a quench podeassixteect Toh {lafkproges © %FF%W@ Cﬂ?t@ﬁtegrgxb%ﬁﬁ?%lr% ﬁeqygﬁ{e

poly(arylez~e sul fide),, Low nple I | Mse Belidsdttehide) , cyclic
and |inear pol A J1° digryseee chboﬁ%l vngkgg;;@g@cg% one pol ar organic
conpound, at |east one nogldf foRfth sepdofathedifknemboditrent bemnprts SRISTERLSE,
sai d process conpri sing: 12 March. 2004 q. ;. 1}) cont acti @ngﬂg&%}
process react i Aashnpoocassemathholarich BEAS) BREUFJPRFUGGHNP “°88333%un at a
tenperature suffjcient to dissolye i.al | cvefe mainde lcomipiivesecul ar
wei ght pol3H arwe&i‘é%zﬁlsbiﬂfg “‘%ﬁ& é‘y’?ﬁb%é gﬂgﬂuﬁ'ngggk%ﬂyiegpmrs to grmgduce a
quench process pal.ak] ALEPVC, &ROUIRr omipound. x Thasepaytioneqsarke: 3oegmplished

quench process polar "organic conpound-rich n8xtLUe to produce
Brocess S0l 1 bynagmracesdnoueioring Adsdier PG Sigh Bufpes & Dol are

not limited, centrifugation and filtration.
The recycle mixture can be separated in the first separation zone as

25  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
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.

30 EXAMPLES

Example 1
The following example shows that methanol can be separated from



wherein said quench process solid streamis in a substantially solid form
and conprises said higli nolecular weight pa'ly(aryl2rMasiHt,f20064, pol ar
organi ¢ conpound, a portion of said iuodifier conpound, and a portion of
said al kali netal halide by product;,mhereig sai d quench process liquid
streamis in a substantially liquid forant 18Ad co~riprises substantially
all of said | ow nol ecul ar weight poly(arylez~e sulfide) and cyclic and

| i near poIy(aPQﬁ%ﬁé’@HﬁFﬁﬁéﬁnoLigonoexs, pol ar organi c conpound, a portion
of said nodif cr compoungk~odnd & PRfihhONNAf75S@hkehsalfiNelPi (Bisireettairified] Gadepy
product; 3) contacting said quench process liquid streamw.th nethangl to
produce a quen&ﬁcﬁﬂdﬂﬁmﬁadﬁﬂhaﬂbmwrr@hMHEW@ﬁDﬂ@$UK@F“m@gdﬁyh “EGP&r&ﬁEne

sul fide) mxture; 4) separating said.qguen [ OC Hﬁﬁnkﬁn saf W AnBMed

nol ecul ar wei ik peis\Aliarhekifed g’é?"t“”aé‘%ﬂﬁﬁcg?ﬁ?[éor’[aglﬁ%rco uce gieiaow ol . gcull &
wei ght pol g( anyd fgh%d%t{anql@asmmgcdt hédide andngey aihe viicwdurjecisdted faptiowagngi n
said recyclTe mxXxture stream conprises nefhanol, polar orgauie cg}i{u é’lrmd’
and nmoditfier cohipetested ahoyinhieabrintaiad refbw. rdIvapel sATLeE QKoY 9‘5) 91 ene

| fide roduct conprise aid | ow nol ecul ar i ghty: I flde
ond Cyel i b andondsseREn oy CaiopPRbIBORTtRclt B ThadidiRd teeink, eI Atk 4

sai d Tow mol equiar el Adhe (dhadrRUfe Sttht ipdelortiadeoluth ihoreaedrwitto

produce a wat erPPWashe ar wei ght poly(arylene suylfi de&pr?ﬁgﬁt
and an al kal i fifhel hedtialg sfethbyromidHortdm lasleaipon reghing thedraaling Refb of; to
claim17, wherein said poly(aryl ene sulfide) i | v( . pde) and
sai d pol alOor ghaiflowe efpsuarerhgad\igid fg;arg\rfgug}fgsgﬂ{%, ?‘gg%n%l/égrﬁﬂg{a%‘&e%gt one
pol ar organi ¢ conmo 216 roflkdrhgiathfed NHaatin e Of thepronné mttom
reacti on m xt ﬁ%"@é‘rgrﬁ?% gpﬁlﬂi‘dgﬁ%ﬁgﬁeecufar vveipgn pol y(aryl eue sul fide),

| ow nol ecul ar fwhokis pehveaninhrdc sul fide), cyclic and |inear 12 March,
2004 poly(arylene sulfide) oliganers, |.eas

t one ga d,
at |east one nodifies, afdadipngofahs °Yﬁ§ﬁ%ﬂd lff’élllqt E‘éea&/g’%lr‘%é%c , sg{:gﬁ%mg&ggs
conprising: 1) contactin id ighaGemai i the ok bottemvilash were
addi ti onal pol & eSSr‘g%f%’iogg%%o%%qgtghgaglerrperg?%?e sufficient to.djssolve
substantialg y aldlyef Said ghowhoniaeguimty. wengyses pbrlyy frgtiosndndigrieddeyt and
cyclic and linear” oligomers to produce a.quench progcess I i
conpound-rich f9.2éUYeby E)CISYép%frtg? PH@h§§aﬁaﬂgéﬁﬁﬂgﬁf’g%‘:§%@5 &%Sﬁ{é?‘ﬁéfgggﬁgc
conpound-rich gixtyre to.or oducfmugp d UrARE Samsieldrd st igsthianhbe soundench
process |i qui dws%l%%aﬁ?' ngﬁte‘lgﬁscsal d dl)ggﬁjgﬁ processﬁsol id st?gam isin a
substantial ly gghéfl fiaknyanebusdnpiese®ysaMP.hi gh ol ecul ar wei ght
poly(arylerie sulfide), paler organic conpound, e?%(go ion o id nodit3er
compound, and a portion oFhusamethanehran Refeamovea s c‘ﬁb’- PBULCY" * wher ei n
sai d quencg process liquid streamis in g,sypadantially liquid formand
conpri ses Qbst anti al | y all of said | ow ecurar wei ght poly(aryl ene
sul fide) and cyclic and |Thaaxapply{ws sepaation 6f al edeyolei yuitatesto prafuge
organi ¢ conpound) a portion of said nodifier conpound, and a portion of
said al kali nemadtharmiliadd drecyelodaedstock)mixBie-act i ng sai d quench process
solid streamw th nethanol, to QLo BPGRSH NRMIBDars:90 wtisth
pol y(aryl ene sul fide) pr o&f&yﬁcﬁﬁfét} @ﬁé}h@e el;'?rgggi ng sai d quench process
met hanol - ri ch pRly4Y b 6.t delsodimnaduate wisded e atlebgratady centnugh
mol ecul ar wei ght pol y(aryl ene sul fide) product and first recycl.
iriixture g6r eatistilldiendiettls al @ chnyiryous é%‘?@lféoﬁ'?%msg“st‘dr éHI"?Ihc% Pl?ys%fsm

nmet hanol ) polar organic c ound,  a dif ] : e GRRYAs hikarsai d
quench process Waitiplbt i h kﬁg@hamﬁbel}‘etttggﬁrg‘gggagéewgmaﬁ%ﬁche%r ocess

met hanol -rich | I i P ekt rabuefwatedpproximataly 2108§, and
separating sai J%%%{ezﬁc[%ﬁg;r(%e‘i@b}rg‘g%anol -ri cheﬁlﬂ)gw mol ecul ar \\éi ght 1 str
pol y(aryl ene suhéitetaperature thugboyrtbd solima wesabeut 861308Cnd &P’émam stream

poly(arylene sulfide) prqduct and a secqnd.tecygl ) whgegi n
. said second recYat ERVKE rtgrchcg eaé’rﬁ‘f?g%ﬁlsgg%&r%‘? I{gﬁfépﬁa E%Fogz%glg?g?r%nc

compound,  apd NRAH fiefilto GABRUAELD: reBéifer. 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



wherein said | ow nol ecul ar Wei ght pol y(aryl ene sul fide) product conprises
. said low nol ecul ar night pol3lar~~ene sul fide] and L&&%ﬁ!&hﬁﬂﬂl i near - 12
March. 2004 - 26 poly(arylene self dc) oligomers. 20, A process according
to claim. 19, further conprising separati ng|]7sa| d first and second recycle
m xture streans in a separatl on zone.to yield nethanol and a recycle

feedstock m xt) & Gofieetéd 8f fhedfethudistIsteamBidhagol
and said recyc#ér%lx ér Eéﬁgﬁfgﬂgg&g‘&ur@ %‘E A F:S. A @CAS Alg A3@ A92. AY;
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) ) ) ***N++++C, ,sodium acetate accumulated in the bottom of the distillation Kettle and column.
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amount of sodium acetate in the recycle feedstock mixture. 0.69 % by weight

sodium acetate was found.

30 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



U c”a] ca! b?rbnhw " 2| zw*~yt oj e [ V] ] ca] ca] ca] ca] ca] calcaltcha] ca ca‘l caj ca] caj ca
]ca] cal]ca U] c”*a] ca] ca]ca]ca]ca]ca]ca 2 March,

Ul c™a] ca] ca] ca] ca] ca] ca] ca! *g: ~CRUaf $E4Jm =zupkfa\ W] ] ca] ca] ca] ca] ca] ca] ca]
calcal] ca] ca] ca] ca] ca] ca] ca] ca]ca] ca - 18 -

U] c”a] cMa] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! | X*QdhMsv7G>M\4\ ~yt 0] e [VJ ] ca
] ca] ca] ca] Ca]fca Ca m.acetate since the distillation was not continued for a long enoug

U] c™a] ca] ca] 08‘] czf] cal cal ca, oaTca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca

U] cMa] ca] ca] cakkiddi.~ R') 4\ ¥ytoje [V]]ca]ca] ca]ca]ca]ca]ca]ca

Ul c”a] ca] ca] ca] ca] ca

U c”a]ca]ca]calcalcal]calcalcalcalcalcalcalcalcalcalcaljcaljca t}[<

109%& ()-!f 10900& ()-!0f 109%6G& ()- HALO0%&' ()- @O%UVOVE () -

&$10%mM&' () - PdE 10%G& ()-3 "109%& () - FALOYE' () - F109%& () -

10968 () - #109%6&' () - PL2dE3"10%6:&' () -y 10%& () - S109%:&' () - F, $1096&' () -
109G () -9- 10%3& ()-E dE !10%& () - s*- 109%G& ()- (10938 () - ' 9lO% () -
3l %0%& ()- #109%& ()-: !'abcddE:/ 10G 10G;

109638 ()-s9F109%3& ()-7, 109638 ()-F&6! 109638 ()-f/! 109X ()-F- @10%3% () - det x|
xWs/ 10!LS!I10%& ()- Y, S10%

& ()-gL M 10%0& ()-9!10%& ()-13109%& () - @109 ()- 10G @ 9dE5/
10/'LS'10° 1099& ()-LLg 10%%& ()-&

10908 ()-10%0&" ()-3Y10%0& ()-L: 10%& () - (3v; dES/

10! LS 1098 109%0&' () - 9#10%0&' () - 3"10%0& ()- L 109%& () -

10908 () - @ 10908 () -; Z#gdES5/ 10! LS! 10L/ MLOY&:' () --109%0& () - L, 10908 () -

- S*Y10%0& ()-9(:109%0& ()- 9" 109%% ()-gV9:;dE:/ 100 100s9 10%0% () -

- S7109%% ()- &6 10%8 ()-s410%& ()-s2y 10%& ()- s3110%& ()-; <KQ wxY: /
100 10%&' ()- @O0%& ()- 10%&' ()-L- 109 ()-10%&' ()-SF109& () -

o~



100w) { 7dE: / 100OMLO%& () - SF109& ()- FO10%&' ()- 109%& ()-  10%& ()-g
109& ()-7tYaB:/ 100 "- 10%& ()- MLO%&' ()- 3GLOY% () Qmmggﬁ z 109%& () -
1.3 , &10%& () - 4FLdE:/ 100f, z109%&' ()-*100& ()-)10%& ()- s'f

109 () - F%r 10%& () - &SL10%& () - LsUJE: {9 100Y 6 \

109& ()-4s! 109 ()-3109%& ()-11YL109%& ()-/109%& ()-Y. 109%& ()- EFGHW I >

100 #109%&' ()-F 9F10%Q-&' ()- @10%p(apmd0 10 109S 10% ()-8 10%& () -

| [naB > 100 3S10%& ()-sY100& () - il =1S' 1 10% () - 10% ()-S&10%: () - _O:
aB > 10d° 100& ()Azm@mtwccp@rmMQmmmgﬁ@onmﬂa&uﬂwwwe() ]<

I8 ., DA i Lo PARE b i ey 107 O

0 $$EXY: /
ZXE? OS] @ oy (o SleteEulal witeh M Rorbb iided, it gt MR 050 270
10$+% odoivéaylene sulfids) dlmmss 6) le8sEone polat (gaRib@emBonnd, 4L1AMEN6) -

SF710% 100 ~A& - *dE: / ,10F |1 109%& ()- ./ 10%& ()-
. 109%& %J‘ﬁ@'% @Mﬁ )&g%ii‘)°(b}"l¥°d‘i°é%§1 Proeoss samptisinginhC 10, 410%& () -

5 e e abd Mt O s VR -

A t/prgammmm m egufﬂci&%/tl’oocg;ésoﬂvelﬁ!i{%a(u F%O%& ).
0
%8(% E g 12/§2ﬂd5ng'gtyxl%5 d% (ygl@c and (I%near oligomers to pr%ducc 8

quench process polar organic compound-rich mixture;

2) separating said quench process polar organic compound-rich mixture to '
produce e quench process solid stream and a quench process liquid stream;

wherein said quench process solid stream is in a substentially solid form
and comprises said high molecular weight poly(arylene sulfide), polar organic compound,
a portjon of said modifier compound, and a portion of said alkali metal halide by-product;

wherein said quench process liquid stream is in a substantially liquid form
and comprises substantially all of said low mol¢cular weight poly(arylene sulfide) and
cyclic and linear poly(arylene sulfide) oligomers, polar organic compound, end a portion
of said modifier compound;

-~ 3) contacting said quench process solid stream with methanol to produce a

quench process methanol-rich poly(arylene sulfide) product mixture; and

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

wherein said recycle mixture comprises methanol, polar organic
compound, and modifier compound;

5) separating said recycle mixture in a first separation zone to yield
methanol and a recycle feedstock mixture; wherein said recycle feedstock mixture

‘ comprises polar organic compound and modifier cornpound.

2. A process according to claim 1, further comprising contacting said high
molecular weight poly(arylene sulfide) product with water to produce a water-washed
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IMLO%E () - metal halide by-product stream in & second sepatation zone to produce methanol and a
brine stream;

wherein said brine stream comprises water and alkali metal halide
by-product.

4. A process according to any preceding claim wherein said poly(arylene
sulﬁde) is poly(phenylene sulfide) and wherein said at least one polar organic compound
and said additional polar organic compounds are NMP,

S. A process according to any preceding claim wherein methanol and said
recycle feedstock mixture is reused.

6. A process to recover at least one polar organic compound and at Jeast one
modifier compound from a flash process reaction mixture comprising high molecular
weight poly(arylene sulfide), low molecular deht poly(arylene sulfide), eyclic and linear
poly(arylenc sulfide) oligomers, at least one polar organic compound, at least one
modifiet, and an alkali metal halide by-product, said process comprising:

1) contacting said flash process reaction mixture with additional polar
organic compound at a temperature sufficient to dissolve a majority of said low molecular
weight poly(arylene sulfide) and eyclic and linear oligomers to produce a flash process
polar organic compound-rich mixture;

2) separating said flash proces's polar organic compound-rich mixture to
produce a flash process solid stream and a ﬂafsh process liguld stream

wherein said flash process solid stream is in a substantially solid form and
comprises insoluble poly(arylene sulfide), polar organic compound, a portion of said
modifier compound, and a portion of said alkali metal halide by-product;

wherein said flash process liquid stream is in a substantially liquid form
and comprises soluble poly(arylene sulfide) and polar organic compound;

3) contacting said flash process solid stream with methanol to produce a
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: methanol and a recycle feedstock mixture; wherein said recycle feedstock mixture

comprises polar organic compound and modifier compound.

7. A process according to claim 6, further comprising contacting said high
molecu]ar weight poly(arylene sulfide) product with water to produce a water-washed

- high molecular welght poly(arylene sulfide) product and an alkalj metal halide by-product
stream;

wherein said alkali metal halide by-product stream comprises water,
methanol, and said alkali metal halide by-product.
8. A process according to claim 7, further comprising separating said alkali
metal halide by-product stream in a second separation zone to produce methanol and a
brine stream;

, wherein sald brine stream comprises water and alkali metal halide
by-product, '
9. A process according to any one of preceding claims 6-8, further
comprising recycling said flash process liquid stream to a poly(arylene sulfide)
polymerization process.

10. A process according to any one of preceding ¢laims 6-9, wherein said
separating in said first separation zone is carried out in the presence of water.

11. A process according to any one of preceding claims 6~10, wherein said
poly(arylene sulfide) is poly(phenylene sulfide) and wherein said at least one polar
organic compound and said additional polar organic compounds are NMP.

12, A process according to any one of preceding claims 6-11, wherein
methanol and said recycle feedstock mixture is reused.

13. A. process to recover at least one polar organic compound and at least one
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quench process polar organic compound-rich mixture;
2) separating said quench process polar organic compound-rich mixture to
produce a quench pracess solid stream and a quench process liquid stream;
wherein said quench process solid stream is in a substantially solid form
and comprises said high molecular weight poly(arylene sulfide), polar organic compound,
a portion of said modifier compound, and a portion of said alkali metal halide by-product;
wherein said quench process liquid stream is in a substantially liquid form
and comprises substantially all of said low molecular weight poly(arylene sulfide) and
cyclic and linear poly(arylene sulfide) oligomers, polar organic compound, & portion of
said modifier compound and a portion of said alkali metal halide by-product;
3) contacting said quench process solid stream with methanol to produce a

quench process methanol-rich high molecular weight poly(arylene sulfide) product
mixture;

4) separating said quench process methanol~rich high molecular weight
poly(erylene sulfide) product mixture to produce a high molecular weight poly(arylene
sulfide) product and a first recycle mixture stream; |

wherein said first recycle mixture stream comprises methanol, polar
orgaunic compound, and modifier compound;

5) contacting said quench process liquid stream with methanol to produce

- & quench process methanol-rich low molecylar weight poly(arylene sulfide) mixture;

6) separating sald quench process methanol-rich low molecular weight
poly(arylene sulfide) mixture to produce a low molecular weight poly(arylene gulfide)
product and a second recycle mixture stream;

wherein said second recycle mixture stream comprises methanol, polar
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and modifier compound; and
8) contacting said low molecular weight poly(arylene sulfide) product with
water to produce a water-washed low molecular weight poly(arylene sulfide) product and
~ afirst alkali metal halide by-product stream;
wherein said alkali metal halide by-product stream comprises water,
methanol, and alkali metal halide by-product.

14, A process according ta claim 13, further comprising passing said first

- ~~~~

alkali metal halide by-product stream to a second separation zone to recaver said
methanol and said alkali metal halide by-product.
15. A process according to any one of preceding claims 13-14, comprising in
addition contacting said high molecular weight poly(arylene sulfide) product with water to
produce 2 water-washed high molecular weight poly(arylene sulfide) product and a second
alkali metal halide by-product stream;

wherein said alkali metal halide by-product stream comprises water,
methanol, and alkali metal halide by-product; and

passing said second alkali metal halide by-product stream to said second
sepamﬁon zone.
16, A process according to any one of preceding claims 13-15, wherein
methanol and said recycle feedstock is reused.
17. A process to recaver at least one polar organi¢ compound and at least one
modifier from a quench process reaction mixture comprising high molecular weight
poly(arylene sulfide), low molecular weight poly(arylene sulfide), cyclic and linear
poly(arylene sulfide) oligomers, at least one polar organic compotnd, at least one
modifier, and an alkali metal halide by-product, said process comprising:
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' said modifier compound, and a portion of said alkali metal halide by-product;

3) contacting said quench pmc:ess liquid stream with methanol to produce
a quench pracess methanol-rich low molecular weight poly(aryléne sulfide) mixture;

4) separating said quench process methanol-rich low molecular weight
poly(arylene sulfide) mixture to produce a lovy molecular weight poly(arylene sulfide)
product and a recycle mixture stream;

wherein said recycle mixture stream comprises methanol, polar organic
compound, and modifier compound; and

wherein said low molecular wéight poly(atylene sulfide) product
comprises said low molecular weight poly(arylene sulfide) and eyelic and linear
poly(arylene sulfide) oligomers: and

5) contacting said low molecular weight poly(arylene sulfide) product with
water to produce a water-washed low molecular weight poly(arylene sulfide) product and
an alkali metal halide by-product stream.

18, A pracess according to claim 17, wherein said poly(arylene sulfide) is
poly(phenylene sulfide) and satd poler organic compound is NMP,
19, A process to recover at Jeast one polar organic compound and at least one

modifier from a quench process reaction mixture comprising high molecular weight
poly(arylene sulfide), low molecular weight poly(arylene sulfide), eyclic and linear
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10%& () - Y10%& () '2)‘§Zﬁrfn.ngdsazl\c&cquench process polar organic compound-rich mixture to
produce a quench process solid stream and a quench process liquid stream;

Wherein said quench process solid stream is in 2 substantially solid form
and comprises said high molecular weight poly(arylene sulfide), polar organic compound,
a portion of said modifier compound, and a portion of said alkall meta] halide by-produect;

wherein said quench process liquid stream is in 3 substantially liquid form
and comprises substantially all of said Jow molecular weight poly(arylene sulfide) and
cyclic and linear poly(atylene sulfide) oligomers, polar organic compound, a portion of
said modifier compound, and a portion of said alkali metal halide by-product;

3) contacting said quench process solid stream with methanol to produce &
quench process methanol-rich poly(arylene sulfide) product mixture;

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

wherein said first recycle mixture stream comptises methauol, polar
organic compound, and modifier compound;

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

6) separating said quench procl:ss methanol-rich low molecular weight
poly(arylene sulfide) mixture to produce a low molecular weight poly(arylene sulfide)

product and a second recycle mixture stream;

wherein said second recycle mixture stream comprises methanol, polar
organic compound, and modifier compound; and

wherein said low molecular weight poly(arylene sulfide) product
comprises said low molecular weight poly{arsiens sulfide) and eyclic apd linear
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