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Generally, high molecular weight P(AS) is prepared by contacting

reactants comprising at least one dihalogenated aromatic compound, at least one
POC, and at least one sulfur source, at least one base, and at least one modifier

20 compound under polymerization conditions.

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 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), a common POC. Operating the hexanol
extractor system can require the handling of as much as 30 to 40 pounds of »-

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

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



This invention provides a P(AS) process for recovering nodifier WO 01/19876
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comprises:

1) contacting the quench process reaction mixture with methanol to
produce a quench process methanol-rich mixture;

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

20  high molecular weight P(AS) product, a recycle mixture, and optionally, a low
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
is provided to recover at least one POC and at least one modifier from a quench
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

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



1) contacting the quench process reaction mxture with at | east one PQOC at
a tenperature sufficient to dissolve substantially all of the | ow nol ecul ar
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wherein the recycle m xjugg tHeSiendiRirb@sOnethR{dlbricR PEASDStodicer

compound. I n accordance with a tourth enbodiment of this invent.ion,
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compound.
In accordance with a third embodiment of this invention, a process is
provided to recover at least one POC and at least one modifier compound from a
flash process reaction mixture comprising high molecular weight P(AS), low
20 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:
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:



30 flash process reaction m xture conprising high nol ecul ar wei ght P(AS),

| ow ol eculwas oiBdght P(AS), cyclic and linear P(AS) oli goﬁ@f/ﬁsoﬁsé east one
POC, at |east one nodifier, and an al kali metal halide by-product. The
process conprises: WO 01/19876 PCT/US00/ 40863 -4 1) contacting the flash
process reaction mxture with at | east one POC at a tenperature sufficient

to di ssol ve a mj or i 1y 19f conlb@ih@ e abIepas RUBlGhinixeRARI ANEheffsd i © and
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embodi ments of this i nvdiffEbhe PYT&CSBE‘BE‘BS‘E'@@“fsomr”e%’éﬁté‘iua“é{thqwéast one

nodi fi er o@NPHudn@d6mptiseh Satble POAS)PAE Fo@m a P(AS) reaction 20 m xture.
P(AS) reaction m xtures_useful in this invention can be produced by any

met hod known in the art) oRisNGthe dosh pracese selid; risamiwith metbanpddd ul in this

i nvention ar eprbii2e @ ik BRIEH rﬁ&ﬁﬁﬁﬂﬁélﬂPéA%i?m%ucﬁﬂﬁ%ﬂ%,s , 919, 177;
4, 038, 261, , 038, 262; 4,116,947, 4,282,347 and 4,350, 810. 25 Cenerally,
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Detailed Description of Invention

Different embodiments of this invention provide processes to recover
at least one modifier compound and at least one POC from a P(AS) reaction

20  mixture.

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.

25 Generally, 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 product high molecular weight P(AS). The use of modifier
compounds in the production of high molecular weight P(AS) is disclosed in U.S.

30 Patent 5,334,701.

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



compounds in the production of high nolecular weight P(AS) is disclosed in
UusS 30P 34,701. As used herein, the term "high wei ght "
or "high maxbg?gfgg?é wei ght P(AS)" neans all P(AS) nol ecu|5§@’h§@w}1

nol ecul ar wei ghts high enough to WD 01/19876 PCT/ US00140863 be :
comercially desirable and useable in anm%ncured state. Generally, the nelt-

flow of a high nol ecular,wei.ght P(A is less than out .3, 000 g/ 10

ot oo As uSBgoREraR, debFante andseiRle nhpy B el Halte eI, B8 pusth T8 ccul ar
wei g ht P(AS)" _oﬂla?ﬁgldmbl_eculal(%ghtrmlgspw less thaavdbog ﬁmbolegm eHinuaesl gmssnsééioo | ow
to be comercial |y desirable 5 and, thus, pot useable in an uncured state.
General |y, th&ewEh fhe‘ftFB’E}va@?” molegipr ‘ﬁ‘é&@c?ﬂ Q?W\%ﬁ?ﬂﬂar peigs PiAS)gmeansall t han
about 3, 000 g/ptASytinBlétEss hdvilgQfEBAlR Gveidh b 6w & 5P ot ercal, Wadiaslef O

produci ng reaction mxtures useful in this invention can be represented by
the formul & 1694 thyg,aptapsgable insanjuncaned gisls. Gengratly, the msttdioveaf 2 }8%n t he group
consi sting of hydkRoGRicht PAASIIE Batefiidn 3bdiy 3,006 pAl00RIKs, aryl ., alkylaryl,
and aryl al kyl ré%?cals%ﬁaveﬁg ??gﬁfLS about "6 p%ﬁabout 24 carbon atons.
Exenpl ary hal ogenat ed afanganatsd eromptia nerpounds suitgble fnproducingrsactionni ted to,
p- i chl or obena gy DI inhnllVeAEBPEAIE Eoredivedl bl PUORERGENS:

1- chl or o- 4- br onobenzene, 1-chl oro- -1 odobenzene,” 1-brono-4- iodobenzene,

yl en 1- et hyl - 4-i sopropyl - 2, 5-

. | chl or obenzene,

EnZene,
e ct a)éecyl -2,4- diiodobenzene,
| édo-

2, 5-di chi orotol uene, 2,5-dichloro-p
di br onobengene, 1,2, 4,5-tetranet hyl -
1- butyl -4-cCycl ohexyl -2, 5 20 di b#;
1- hexyl - 3-dodecyl - 2, 5-di chl or obefize
1- chl or o- 2- phenyl - 4- br onobenzene, 1,
di br ono- 2- benzyl benzene,

lhoct yl ]:4- ( 3;1%&:&“ xyshmgbg&mlahd R,ib s¢lectdd Mmlﬂﬁf@'ﬁ;ﬁcorﬂisd?]g of hyldeoges, t her eof .
The preferre al ogenat aro iC C oynd to, produce the_ reaction
mxture is ; °%?Eg' Q“g ai%ﬂ e ]tﬁryﬁg‘ﬁg'!‘“gf %%yl‘g‘ﬂfﬁmﬂicélﬁ ha¥ipg (RO zat i on
25 productisVi hdout blto hBaf 24@adol @lerd¥l Hxeplati) hdlbgetited Sropiaté dufigs reaction
m xture. Exenplary POCs include, pl;(l{%t are not |imted_ to, cyclic or acyclic

organi ¢ ani de¥@clude,hut grenol Hmitsd te. prdipijorgBenzene B CR), BdibramesRzs8eP-nol ecul e.

Exenpl ary POCgji@ioBenzed, @Cdhfilo- 4126 sBRZAE OLBhIGB S oddHeftne/ 1-bRmwR4T de,
acetam de, N-nethylformam de, 30 N, 14 di net hyl f or mam de,

N, N- di met hy| atodebgieens, 2,8-dichigrpioiispe. Griadirkiero-aycyene, 1-ethyl-4-isopropyl-2,5-
dibromobenzene, 1,2,4,5-tetramethyl-3,6-dichlorobenzene, 1-butyl-4-cyclohexyl-2,5-

2-p-tolyl benzene, 1, 4-

20 dibromobenzene, 1-hexyl-3-dodecyl-2,5-dichlorobenzene, 1-octadecyl-2,4-
diiodobenzene, 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.

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), e-caprolactam,
N-methyl-e-caprolactam, N,N’-ethylenedi-2-pyrrolidone, hexamethylphosphoramide,



di propyl butyram de, 2-pyrrolidone, N-nethyl-2-pyrrolidone (NW),

c- capr ol ac{@pnoPk Met hyl -c-caprol actam N, N -et hyl enedi - %gﬁ_?“sh@ gﬂone,
hexanet hyi phosphor am de, WO 01/19876 PCT/ US00/ 40863 -6 t a urea,
and m xtures thereof: The preferred POC for use in producing the reaction
m xture is NVP due to availability and ease of use. Any suitable source of
sul fur can be wisflffrbl, Gl fifxhRE HeRRE! TREprofindiick: (iR r
sources are selected f rém t ﬁ.gxgrouﬁ3 c.ong?sﬂ ng of (ﬁnfo- gmsgrlroglgz?@sfhg
substitut ed amehction misuietis) NMP dud towaveidability wod ease afidseacycl i ¢ t hi oani des,

t hi ocar bamat es, thi ocar . 1.1 hi rhonat es.. .organi c .

sul fur-containi ng corrpg'guﬂ §&§1§Isé{éﬁcé§kg‘rﬁ%ﬁ1%%ne§%3% é%gg%ﬁ%‘?@gﬁ?ﬁcﬂ% and

sul fi des, hydmdgimre. SExenpley sulfircsmoes arel selpeed fromithe gieup consizting of shibf i des

and car bon .ox |.fides,. d alkali.nmetal. sulfides and hisul fides, and
m xtures t Reré ates ffb@g?fgega?f‘&yn?“bﬂﬁ\“g‘% 3?'?‘58“1 Bycgtg é“‘gﬁ"yf © QP?@P Snet al
bi sul fide as ahiseitiantatedf thidehrborates)eitiibsarbdi@tes)| dfgdnic fifupboritsinig! ected from

the group consisting of sodium potassium |ithiuym_ rubidium and cesium
due to avai | &FPPoYgs “rlEF“é‘aé‘a“ 6‘?‘3?"(?3@95’1%“&18? SYlfides hysirogen sulfidg;, syl £ de

i's sodi um bi sghéspBsroud Péntishifids)atton FsalfdRd hﬁd’kwbaﬁ&ymﬁaé;om allelti fnedal ©

bases to produce the reaction nmixture are al kali netfal 15 hydr oxi des
sel ected fromstlfidesygnd hisublisics, apd imixgtupss thereofi Jheenpenllysis preferied 49 use ahydr oxi de,

pot assi umjlgy dimxii Seetal bidaiee W RSaHcO ¥t Sfifur GReiHMMB ML NS is ilted

L Xt ures
thereof. |If desired, the base can be p(odugegf I n-situ by reactlonr?r‘gcg’%l t he
cor r espondi ng thexgraep ognsistingefesodium, @otgssivmey lithigm mehidiing, amsliesinmhdugrtoxi de
(NaOH) due t gyamBiihARd daky ; . ) i fier
Compound 15 Ut TRokLy P Sl ofRE. T8 Prétmt® e AN £ DRSS
conpound i s séNeH)eduefte @vailabidityymupwowstsi sti ng of al kali  net al

car boxyl ates, al kali | ] | re soluble in B er, and
m xtures thereof. Al kﬁ%l?%ﬁe%iﬁ?g%&%{egpgm @WP@WSS%%%;H&%n be
represent 48 bhydrakidesheletted frohathe grépunsistngr of Hlivafhythoidepstidiuiner conpound
I's a hydrocar Jadi cal. having. from.l t boyt 2Q carhon, atons and is
sel ected f rorrgﬁfgna?’(ﬂ?%’ss‘%%gf@gﬁdﬁ’gm idium Eﬁf’x ie Nk B‘,o"%i]ﬁda‘ﬁ'r yl and
conbi nati ons e thefddf.n IBdesivdd YHeciagé can B prwtieoea inesigd by dehction of the
cycl oal kyl al kyl, aryl al kyl, _agyl cycl oal k¥l , .al kyl aryl al kyl and
al kyl cycl oal kg?ré‘?sR‘Eﬁld,‘n eNVItE WatsT. o e, preterged hasesis seditma chyisoxidet(NaOH oup
consi sting of due to availability and ease of use.
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,
alkylcyclcoalkyl, cycloalkylalkyl, arylalkyl, arylcycloalkyl, alkylarylalkyl 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 lithium sodium potassium rubidiumand cesium Preferably, in order to
have a m):xg g{/{?%gl ent polynerization reaction, R3 is an alkyl radical
having fro Q ®hout 6 carbon atons or a phenyl radi c aFCT/U3P048%63 <
lithiumor sodium If desired, the WO 01/19876 PCT/US00/ 40863 -7 alkali
metal carboxyl ate nodifier conpound can-Be enployed as a hydrate or as a

sol ution or di rsion in ter...df desired he al kal i tal carboxyl ate
modi 1 er  compBtn el HeBa e Fogifier pomRpd Sty be pilayed 45 ¢ oo g 2

cor r espondi ng selatidnoos\dispersiontn Gvatsdd IDGestibd Ahd alkat métahdagitioyiatemodifiear bonat e.
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4-et hyl tetradecanoate, sodi um octadecanoate, sodi um henel'cosanoat e,
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3- et hy| cycl OBeRlaeaat Ny bl oriAlaRS ifliGY ShORROAGR Aldate, HBLASST UM

benzoate, |it enzoate, sodi um benzoate, potassiummto , I thium
phenyl acet at evaleraidi esmum exangates Jitliiwh dgpiansater libiop Zmeethylestanoateum p 15
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i nvention ar ew@?ﬁ@&’ ﬁ#‘gﬂ 33?%'{’%18’(%%6%@%#’%’9?%0 ST £ %lgﬁ%@get%?ﬂ uble in
a mxture of pdotsssiibenZddten Nithivn deldoteEdivim Bénzeae)potssdum Fetolwitgnpl e,
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sol uble in cei"g’&'i"hp cetale; spdigm 4- %?‘yigoyg?ﬁﬂ‘@“?w%}ﬁ’ PPRENR P nati on of
the pol yngsi Zfatymetafe,emiwxometﬁyluyclbjzabaﬁte, i fhiNfufesRRETEST SEie piéfaed ™ol ecul ar

wei ght P(AS), .low np] ecul af wei ght P(AS),. _cyclic and linear P(AS)
ol i gomers, at aq‘@a@f’ta}o‘ﬁébq?‘ fe ‘8?‘%3%’ PB{’FEI WB%F?‘P&“S ﬁeﬁﬁ%ﬁ&ﬂ@,gman al kal i

met al by- pr odjigiate QROAVRER to abBRabIIRACoWRBstTand! dffeBtiveeds) @ substantially
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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 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



recover at |east one POC and at | east one nodifier froma quench process
reaction Woothyer e conprising high nolecul ar wei ght P(Agy | ecul ar
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one nodifier conpound, ‘and an al kali netal halide by-product. In a quench
process, the reaction WO 01/19876 PCT/USO0/ 40863 -8 mixture is cooled to a
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POC and nodi fier conpoithelfifst step toff ehecfiretrrnbodinmene semprisse comsacting sheur e.
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2t o emperar oPEE DRt REGRD HEIEL VAR Aot B arSa R BEIE R Lompound
10 and PCC. Prmdthanabtigh mixtereqMethinopmasteeused acteinome a tnigaity iof tie@O@Ct ed
wi t h net hanol Qb B gteaner at ur.e in.a range of about 20C to about 50C. In

this tenperatil? &Y Eompond from the quench prpcess feattion PURG  General |y, about

1.5 to about 15 poundsGerferaily, e quendheprodessifedetivn MixAPS isSdontade@ vitho I ecover
the nodifier c%1 0 %}d and the PCQC., Preferably, ahout 7 to _about 11 pounds
of methanol péf® °l; B fFraprag@iticient to, zampve 4 1maipgey of themedifisy gompeupd 10

pounds of 1vet had @O ePrefepaily) dhdfueRth Frocesd PcirEitRamas coRRIRBwillk ©
established to adequately and economcally renove the nmodifier compound
and POC from t"‘i‘@“&ﬂ AhleipEaREsIn & @age Plotbort 28°Crte abet (FOPG@) Iy this he quench

process react iigipefatie Hnkpel fossel ok fetifflolird MrinidfreTP ANy, 3bsH 11§ & agiatn number

of tines to adequately renove a majority of the nodifier conpound and the
POC. Pr ef er ablly Poupds of masthanobpes noynd o @re yees ta resover sheewpdifien ed wi t h

met hanol in a I pad.Ld.d 1.0n

m xture can btgo%gﬂtﬁlgca%lgﬁmp?ﬁ' %%ﬁﬁéaaﬁ%?a@ypgwﬁgwnﬁ Eé%ﬁ%ﬁ%ﬁ nl{eﬁﬁﬁ%l “4rt. For
exanpl e, ddunmewndcefr{AS) avgaused. ayd meashpricfeoably, Bato 19epounds ofzeethaniohper
counter-curre ' t h_pr . ction mxture flows in
one directi on?Lualﬁlgoyrr\gfkh@RgThe é}?fg%gf%%g?sﬁaégg%%)ilgh%:tocﬁi%{é}yoﬁé The second
step of the ficeqomistipademevet the nckitfies compumnd iand POGNfiérh I8eSquench process

reaction mixture.

Generally, the quench process reaction mixture is contacted with

20  methanol a sufficient number of times to adequately remove a majority of the
modifier compound and the POC. Preferably, the quench process reaction mixture
is contacted with methanol in at least three repetitions. The quench process reaction
mixture can be contacted with methanol by any method known in the art. For
example, counter-current washing techniques can be utilized. In counter-current

25  washing, the quench process reaction mixture flows in one direction, and methanol
flows in the opposite direction.

The second step of the first embodiment of this invention comprises
separating the quench process methanol-rich mixture to produce a high molecular
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
compound. The low molecular weight P(AS) stream comprises low molecular

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



separating the quench process nethanol-rich mxture to produce a high

nol ecul ar | (AS) product, a recycle mxture, and optJ a |l ow
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process known in the art. © Iggr 1exglngrr{:)il_l eta&és?)g’l@ ﬁ%?%?e%gg’g&g%asnﬁpﬁgllﬁgg@%ut are
not |imted toFoseraswid, sech proessses canuigelude hut ara dof limitecdato, smreenifige hi gh
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exanpl e, suc rocesses can 10 jnc , but are.not |imted to,

centrifugat i on,gmﬂ”rfsﬁ gﬁ%m}e‘%aﬁaf@‘* égﬁf fgtal b i%ﬂ’?‘i&‘ﬂﬂ! %l?evﬂgteré‘é(ﬁhﬁ% m xed
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I nvention. Comon additives include, hut are not |limted to, inorganic
fillers (e.g., Seprumted by agy process imgpnn therart. { For gxample.osuchy arocesses| c@pym

car bonat e, 16t Cinkln@é) iuP %edRP lithited &7 CertfifBitlonZ Rltdition| ahf 34k, absor bents,
coloring 15 agents, and m xtures thereof, 1f necessary, other polyners

such as, for exanple, poiayigns alditives pasl Besmixed makdh, the bigh eeglesylanmsight pol yet her

sul fones, pol ypglsp' et fmeéatih% LSt inn;@{tash.utodﬁﬁm éﬁ{@@@f&ﬁhﬁ%@
pol yet hyl enes, po fpropy enes, polytetrafluoroethylenes, polyether ester
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desired, the hj r | - ; y
heati ng at ten'Ji:)era u%@gh%%ec\({)be%‘ggdfi%§ t?%glg#%{s/’l ‘gggkgﬁl%tzg’s%r%%%tzé?@gngavi ng
i nproved piHpeagentssandmoixturepitherkaft nal stability and good cheni cal

resi stance. The recycle XL ur n t inadfir aration zone
to tyi el dzget hano;ﬂfand yne@%%cﬂi@?}iﬁ%%%ig{ﬁﬁi?téxa?zliﬁ?@%gs’f 1(_'agadst ock
m xt ure C opgtysulfertes,FidByoarbdn p ercsnifpues npblyetinderieit thadqtes; at i on zone
can conprise arf}/ mians knﬁ) in the alrt to.separate the rec Cltﬁ m xture.
Preferably, a P° butylene terep ates, polyethylenes, polypropylenes, polytetrafluoroethylenes,

polyether ester elastomers, and polyether amide elastomers also can be added.
20 If desired, the high molecular weight P(AS) product can also be
cured by heating at temperatures up to about 480°C to 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
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stream The 0 [eus second enbqodi t of .this
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modi fi er froﬂvyﬂ?rtthehmamr d!rmmyea(ﬁabﬁnmtﬁn(édlﬁ:ﬁn is wtilized wd sheficienthe first
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di ssol velSubshﬂmtdbdieym&l-dd iafa differehtOstresvn) qﬁuh@mmn&htbeeé&& and cyclic and

| inear oligoners to oducg‘gﬁ a!?ench pr&(i:ess POC-rich m xture. The POC can
be any POC previously gmbodiment of %’BI"%’BFseamﬁﬁHPmﬁ?séF‘éFe&BYﬁi is NWP

due to its avplchstloht POC @dCht BASE of mddiier FEMES ?leth plob& ?%c?nsmﬂ&nhr
tenperature in a range of about 100C to about 220C Pre e PCCis

at 25 a tenpirmpYided. | heyfiysh sige obthe serond embediment mesmmctmm@
preferably, %38h bfocess reaction mixture with at least one POC at a temperature sufficient to

20  dissolve substantially all of the low molecular weight 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 to 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
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wei ght AW}) in POCis significantly |ower. At tenperatures above 200C, if
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hi gh nol ecul ar \NEI ght P POC, nodifier conmpound, and the al kali
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substantially gr anul ar fl%Gécoird['@teﬂ%?ﬂﬁfke&he%ﬁﬁ§d1hbﬂtﬁoﬂ1pﬁkés%ﬁarhtﬁl Ithe @
substantially liquid formand conprises the PCC, the nodifier conpound, and

substanti al |y @dencprogase POGTHGRINIXIE £ PIRAVGSI quppshayrogasssalificstieam 4pdi 2| | near
P(AS) quench process liquid stream. The quench process solid stream is in a substantially

20  solid form and comprises the high molecular weight 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
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 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
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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are used to rlesesefmethamofau;minimized \aensrllyashout hié to pbeut 15 nopadsgfl v, about 7

to about ;;gg,t, Sh dﬁ%qn st
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guench process 30 eam I'S cont nmet ci ent nunber
of tines to guefoued mhgesrapmrestablishedetp edéquytelyfand lseonemdédllygemoveothp madifieand t he

POC. Preferah) m'gnra;am@lr#aewe?rro%[)tg?%?%g%g&%isygm's contacted wth

met hanol in at reas (lquenc ‘process solid stream can
be contadted wth netGemerdllyhsheaqugnaberberss solid\stream i tomtazted. willometharmdpl e,

counter 20, O LAl SRR SET, BSHu BT Hak PR bR SRR U O
net hanol f| owsmbéurid@daRPPOC! PreféiabBys theQuienchiRodesy sollid stredh iOontdaerdsecond
embodi ment C%vq&r rlngﬂelgno? %D%rlgéslt Pb%eet r@;e)etitions. The quench process solid stream can be
contacted with methanol by any method known in the art. For example, counter-
20  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
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.
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In a third enbo IS 1 nven F0Ca recover
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nmet hanol -ri ch qhmfprmﬁse@uhaﬁemwgh&nda(aﬁ&)camb&twé@ The sane conditions as
used in contacting the _quench process sqQlid streamw th net hanol can be
used. The second step i htg ¥feondnitspdindhs tird ﬁ@?ﬁw dimshi FanEisessepAAtNg ]y t he

quench proces uéﬁ%h'?:%t@és rﬁétﬁﬁoi—ﬁ&hfﬂ%}ﬁﬁlébﬁﬁr WEIEB (AR ADiurditd pkidBed # Produce
a | ow nol ecul ar wei ght P(AS) product and a recycle stream_ The recycle

stream 10 comht Folecplae whigh ‘rﬁﬁ)}“@w ang arepysln ﬁ"é‘ﬂ s perRYRls strese | ow
mol ecul ar jgei ghh nﬂﬁ@m&wﬁp%@mma’aﬁ&rmﬁ St/ PRL G brfdliectifat @Bipnt( AS)

and cyclic and Ilnear qoners The separatlon can be acconplished
by any pr ocesg(kwduchcwmmseaﬁle o grolecnlampicight BIAS) apd exdlissed lisear i ncl ude,

but are not | ppiged; ft?xe Ceﬂfer hﬁa&’?ﬂ '@ be 3% hh{eﬁg 9gr&§samwﬁ9g1%'e

e

m xture can be Sépara rst separation z I scusse

previ ously i nathiFer dxw:ﬁle;sudeproaélsss lcavincinlde; duk are not ligpkted £, AGirifugattbmct can
be contacted W&Ph}gfgter to produce a water-washed | ow nol ecul ar wei ght
P(AS) product A an’&@l kali metal  halide by- product stream The al kal i

nmet al hal ille by- pr oductThatremlamamrbeaubmpadtedaﬂﬂierﬁmhepmimruinswar ation
zone as discu 1:seud reé/i.olys?II){l ig gl sclosure. In a fourth enbodi ment of -
this inventiofi® gs%rpé'c LE 3?0 VErUst |east one POC and at |east one
nodi fier froma flash arlmdewsmdlmla’r meightPEAS)rprodust can be contacted with water

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

In a fourth embodiment of this invention, a process to recover at least
one POC and at least one modifier from a flash process reaction mixture is
provided.

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



provided. In a flash recovery process, the reaction mxture is subjected to
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pressure “gen&FHFPYYEE ﬁg?rpﬁ%ﬁs‘br\ﬁ/rﬁ t‘?&g ?&FEWFEXWHE@%E% te 3584kt j on

m xture from2doeC depeadingrupbis tizl pryssiire i) thef flashnratbedry véIC t o about 325C
Tenperatures in a flash 5 rec%xery vessel after &ge}ssure reducti on

general |y range from aYgripusgpetheds of recoyraCof B s kpaygoin theartpr essur e

in the flash jhaa@KE NS IRSENos. 14780000 B BRBEB6@T 1 ash recovery of P(AS)
are known in the art including U 8§ "Patent Nos. 3,478,000 and 3, 956, 060.

The first step of the {TB&frs siepioddenforth ewhedimeutsomprisescontagtingtthe 10 f1 ash
Process. [ RACtAARA pilcKls & 1ibh bl Wil Hembbol 6 BUGG 21tk dH0cdRd fiEMERITE! Nanol -
T g e as

rich mxture. _procedures tfor contactin rocess reaction
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separating the I ss nethanol=ric (ure to produce a P(AS)
product and amxtuesgicle mxture. The recycle m xture conprises nethanol,

POC, and nodifier compeound. The PLAS)..product conprises high. gl ecul ar
wei ght P(AS). | ow mol bal 5°r°°’99e1t’}8h?“ éﬁ(“i&% W%?@“?@&’?B"?ﬁdﬂ“?ﬁ?‘é‘g?h%( AS)
ol i gomer si5 THiask pfpeess metianclvichmixnire asrprodadadP(AS) pretucPadcesydieown in the
art. For exanple, such processes can .i ncl ude, t are 20 not |imted,
centrifugati JAXER ﬁg‘f ’Eegﬁ‘ﬁ? WW?WQWBE?@%P&S) g}% aﬁ‘gﬁ‘ﬁg{]"é&?}&l’%@d in the
first separatTHerP(AS)frodéct comprises high molecular weight P(AS), low molecular 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, a process is provided to
recover at least one POC and at least one modifier compound from a flash process
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 least one modifier,
and an alkali metal halide by-product.

The first step of the fifth embodiment comprises contacting the flash
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PCC, modi fiygr ﬁﬂﬁ@%g’b%duépdrﬁetﬁasﬁl m:'eésl ﬁ* | qwtgﬂ?di’lﬁrq{ﬁ‘dfdttgr&[he
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M xture. The flash procdts dusf fiep B PETAM SRR comHlrs WoRkoRE ST, ¢ e
sanme mnet hotls di pretess salidustrearh owith methanol t&prodnnem:ﬂnsppmcessmahdnbnndi PESN The
et hanol - ?Pcﬁfﬁft P R L A BReoP QoT BRS SR W Eelhens! S50 et gt
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The fourth step of the fifth embodiment comprises separating the
flash process methanol-rich P(AS) product mixture to produce a high molecular
20 weight P(AS) product and a recycle mixture. The recycle mixture comprises
methanol, the POC, and modifier compound. The separation can be accomplished
by any process known in the art. For example, such processes can include, but 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



met hanol , the POC, and nodifier conmpound. The separation can be

accorrplls '@67 ny process known in the art. For exanples 3bi7ddsdd’ OCESSES
can incl ut(}gg but are not limted, centrifugation and fi }Pt%ratll’hgn The

recycle mxture can be separated in the flﬁ.rSt separation zone as 25
di scussed previously in th| s di scl osure” "The hi gh nol ecul ar wei ght P(AS)

product can b‘f\ﬂﬁp h water to produce a water-washed high
nmol ecul ar wei ght g%'i%) pro uct and an alkali netal halide by-product

stream The al kali net al5 gamsdé utpﬁiapolm!dﬂﬁ grameafrl%@n(%er Purdfindcrads) t he

second separatlon r | u 30
EXAMPLES Exa a‘fd%{?ﬁeg? 5& P%W?FS ex arPg) es V\/S&P?:llh?h ﬁing% §C;I§e be
separated fr omam@slétfaﬁﬂmomhﬁﬁﬂdt&%ﬂacmh&mgwﬁm Hea#otas@ppliedan. 75
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was attached tcolumn\teakd Blomdg Bes Rdinfefml toflanatA wg;of:edammto ﬁd&atmvm applied to

5 the round bottom fl ask using, a heating mant The, vacuu a d
fractionati ng cORdspisHANG, MUY & Je Wawwpfa%gtaa OVFH 8ardnléﬂ 4&%%‘@% E started

to flow throughpc siowRAGRAE B tanskritiieof dhd ﬂé‘ﬁbﬂﬂfnﬁtc@hﬂﬁpﬂbﬁ%&edﬂvﬁver head
liquid stream he fl ow of vapor slowed until e tenperature of the

fracti onat i ng ferghen heating of dhesround\betipm flagky Héronireaphingthe, poiling peigt AlNMEs t om
flask. Upqg rmwafmeeov@mekd (i@ i R, THA, R Sabduialerddre over head

liquid stream resuned. Then, the vacuum jacketed fractionating colum was
cool ed to rooffactiongtingealwen Wﬂé&@‘?lﬁbt%ﬂmmﬁempm Hdeatingnof thezemnd Rpstoghen

t erm nat ed. F@ght WANGeRteriiftedver head Iiquid streamwere collected in snall
vials. These actions and a sanple of liquid remaining in the round
bottom fl ask were 15 aFrattjane of thei avgrhgakligiid Mmgmmhyectﬁvalwﬂyl@f t he

col I ect ed was NBEHTRBP ALY & BrapleabiisF Brbini indfe SH0R0 AR GHy ok el =
sanpl e of 15he ahalymd aising ghs) ehromuatographyot Anatydes af mevmnémundicated that 100% NIVP.
Thus, met hanolys Gam RS Wl ot the Sieritcad Bt st ooEted was methanol and
0.453% by weight was NMP. Analysis of the sample of the liquid in the round
bottom flask was found to be 100% NMP. ‘
Thus, methanol can be removed efficiently from NMP.
20 Example 2
This example shows separation of a recycle mixture to produce

methanol and a recycle feedstock mixture.
A recycle mixture containing 78.03 wt. % NMP, 15.90 wt.%
methanol, and 6.07 wt.% sodium acetate was fed to a laboratory continuous
25  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
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,
30 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



20 Exanple 2 This exanpl e shows separation of a recycle mxture to produce
nmet hanol and a recycle feedstock m xture. A recycle m xture containing
78.03 wt. MRABI®H5 90 wt. % nethanol, and 6.07 wt. % sodi IPTSYHUEL was fed
to a |l aboratory continuous 25 distillation kettle at-a.continuous rate of
504.20 cnB/hr. A small quantity of NWP wd%-initially added to the kettle.

The kettle was heated uyntil. the recycle m xture. reached reflux,kat which
poi nt the ket“agprpélm%ql]l%?reﬁgo%asgxng P %‘?@F{P&Tﬁ@,‘ﬂ%ﬁ?ﬂl Stiep aE‘gﬂﬁ’erature

t hroughout t he retMTeedé@ck aidaure i thedfiom of thekdasol stream was recovered
t hrough an overhead splitter and routed to an over head condenser, 30 and

then to an overhead recelQkecycisfeedsiock mixured methqno) geeagwere gnalyed byt £ or

0.2 minutes ands bigorlhtdsagiyd CTROrebyife RUBIIR MxMAL&InYiied(AI5S05 35BS The
recycle feedstock m xture \/\/as@&égp/‘&d fromthe kettle at a rate of 87.40

cnB/ hr. Aftér BB%0T%auetisanploan 8 @B other| compepndsy  Thetraethanohgtreawur |
sanpl es were C%ﬁtﬁﬁ&@@9olf3 &@@@ﬁb}@%%%ﬂwgﬂ? 019 wt'ss et SorkfoRfl®l OCK

m xture in the bottom™of the ] e recycle feedstock mxture and
met hanol stream wer e anaPymmgothe gxpegment Krwasaotegrbyptisual ifspectiercthat hef eedst ock

mxture contal iggudSeale Soutubltld innOvdibal'be & AREIADR ket Mhd Yotdut - 6 Of

ot her conpounds. net hano ream contai ne anol, 0.08
w. % NW and 0. 19 w . % oftieexaopigpiteachds that Dethanvd) carhbe snpaed afficiently fromas
not ed by vilﬁuag?%nspe tti Ondbg@; t he sodi um acetate accumul ated in the
bottom of the §PEYTIAFEET SR tl e and colum. This exanpl e teaches that
nmet hanol can be renoved efficiently fr&amfdl®3sodi um acetate and NWP.

Exanpl e 3 This exanpl e nonstrates tha ter can be ed to recycl e
m xture to hel p prevent dﬁﬂ%°’§‘8}??ﬁffﬁ“ﬁ%“§%‘é‘@&ﬁfﬁ?§8&?%ﬂé°iaﬁeﬁyﬁls bot t om of
the distill at pixieab help. préenilthe asaimlanon o€ €adivs acdatel s the ®dR6m iofl tHexanpl e 2

were utilized sxcﬁfl thle recycle m xture contai ned 14. 60 wt. % net hanol ,
72.00 wt . % NM distiliatign keftleo, Sodi um acetate, and 8.8 wt.%water. The kettle

tenper at ur gsWas appr oxi MBHeRhie pldSdukREss, distlifled MCEALRIPREE Vet Rili8i Ségtout t he
colum was approximately 68-
the recycle mixture contained 14.60 wt.% methanol, 72.00 wt.% NMP, 4.60 wt.%
sodium acetate, and 8.8 wt.% water. The kettle temperature was approximately
190-198°C, and the temperature throughout the column was approximately 68-
102°C. The overhead splitter was set to collect for 0.3 minutes and to discharge to
20 the overhead receiver for 5 seconds.
Samples of the methanol stream and the recycled feedstock stream
were collected after 8.66 hours of distillation and analyzed by gas chromatography.
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
25  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
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
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di scharge 8¢ he overhead receiver for 5 seconds. Sa 0 he
met hanol st?egﬁgg%d the recycl ed feedstock stream were gg#ﬁ%@%&ﬂ%after
8.66 hours of distillation and anal yzed by gas chromat ography. The recycle
feedstock m xture contai ned 97.53 wt. % “0.00 wt. % nethanol, 1.63 w.%
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conpounds. Nediratiprbl e precipitati on of sodi um acetate was observed in the
bottom of the distillation kettle. lIon chromatograph was used to determ ne
the anmount of sodium acetate in the recycle feedstock m xture. 0.69 % by
wei ght sodi um acetate was found. 30 This experinent illustrates that the
addition of water to the recycle mxture substantially prevents the
accunul ati on of sodium acetate in the bottomof the distillation kettle.
An exact mass bal ance was not achieved in this experinment WO 01/19876

PCTI USO0/ 40863 -18 for the sodium acetate since the distillation was not
continued for a |l ong enough duration. WO 01/19876 PCTI USO0/ 40863 -19
CLAIMS 1. A process to recover at |east one polar organic conpound and at
| east one nodifier froma quench process reaction m xture conprising high
nol ecul ar wei ght pol y(aryl ene sulfide), |ow nolecular weight poly(aryl ene
sulfide), cyclic and 5 |inear poly(arylene sulfide) oligoners, at |east one
pol ar organi c conpound, at |east one nodifier conpound, and an al kal

netal halide by-product, said process conprising: 1) contacting said
guench process reaction mxture with nmethanol to produce a quench process
nmet hanol -rich m xture; 10 2) separating said quench process nethanol-rich
m xture to produce a high nolecular wei ght poly(aryl ene sulfide) product
and a recycle mxture; wherein said recycle m xture conprises nethanol,
sai d pol ar organic conpound, and said nodifier conpound.




2. A process according to claim1l1, wherein a | ow nol ecul ar wei ght 15

pol y(aryl en e) streamalso is obtained in step 2, wherein said | ow
nol ecul ar &g?gﬁ%hgoly(arylene sul fide) stream conprises |TEHYSIVEEH ar

wei ght poly(arylene sulfide) and cyclic_ggd linear poly(arylene sulfide)
oligoners. 3. A process according to claim 1, further conprising separating-
said recycle mxture in a first separ@tyj gn mofie to yield nmethanol and a
recycle feedstqck 20 m xture; wherein said recycle feedstock m xture

conpri ses sai d'polar or g%rﬂr%‘eﬁsotﬁﬁﬁ‘iﬂ’{ar a‘de%&aﬁlﬂp%rd?rsm COBRBE 3ad auleast,

process accor diofg modifiet &ofi B3 quenble pRIcBss Tedclos aiAAL édﬂﬂarﬁﬁig%xétﬁﬁ%ﬁ&ﬂar recycl e
m xture in said first separation zone is carried out in th eﬁé)?resence of

water. 5. A pMsidspoly@pdens sifide) %‘l"dﬁ“h‘?cl'laffv{ﬁ*&l’ﬁé’PIYé%’ﬁF? sylfide).coyaliaetd ng
said 25 high mhe&%@taryﬁwaﬂﬁwlo}sgaﬁ&%emea%yéﬁe poqara?@ &gn& Qy Peragd;ﬁe a

wat er - washed hi gh nol ecul ar wei gh l'y(aryl ene sul uct an

al kali nmetal han¢ shedifier ccpnmaé.tandtmwnh mgtel kalide é?mpdo@lckamd prsessl  hal i de
by- pr oduct str rises water, nethanol, and said alkali netal halide
by- pr oduct . %H?f) gess according to claim 5 further conprising
separating sal d 30 al kall)l cangecting lsaid |qde:10b)pnpnem¢tiommi5am with anetlenoing

separati on zon oiagceo{ &?ng&%%?f"k‘aﬁq&‘ %PR]IQ ne stream wher ei n ;ai d br! ne

stream conpri s svvate ®hal i de by-product. i (lIlii
Ll i moili 11 (lii 2§ tcpwa&xg/\ﬁlmﬁaﬁaz’eomuﬁﬁmmmaxmae prodube
process to reco and at | east

one nodifier f?\(ﬁé‘ém@&f@ﬁ@ﬁwﬁﬂg&%@% a%i?f(‘?tg of Cgﬁa%%g& I;l(‘?glﬁ’@mﬁ‘i‘;gh

nol ecul ar wei giwherpial sgidarsicBnmixuit cbfprises nfathan®l, @4id |palar \wedagitcoR@bitdabyd ene
sul fide), cycl |(£ H&jﬁl I near oI y(arylene sulfide) oligoners, at |east one
PCC, at |east HHe™S HF?’?@“ and an al kali netal halide by-product, said

process conprizing: 1) @opﬁoaeshlaear&ﬁg@b RN ¢ NwREERES W RSREIIA WapAtt Ure with
at | east one paqlar _ organic conpound at a tenperature sufficient to

di ssol ve stbsteHy(@mleng sukfide) ftreag gisp is ewameflé%aqeaﬂ WbergHy sapsbloy(maelorudare

sul fide) and Cwsikhtcpa?ﬂﬁ’rylehaﬁﬂﬁd |du‘3§&ﬁ%§1 Fles 1% QRIERIAR WHISR pBlyRI-AERSS Ppol ar
organi ¢ conpound-rich m xture; iy se ar atl sai d quench process pol ar
émqa@pp bam@

organi ¢ conpouswfide) erd cyeliz apd Be aﬂ& ligomeIScess solid stream and
a quench procegs |iquidy process according to claim 1, further comprising separating said

recycle mixture in a first separation zone to yield methanol and a recycle feedstock
20 mixture; wherein said recycle feedstock mixture comprises said polar organic
compound and said modifier compound.
4. A process according to claim 3, wherein said separating said recycle
recycle mixture in said first separation zone is carried out in the presence of water.
5. A process according to claim 1, further comprising contacting said
25  high molecular weight poly(arylene sulfide) with water to produce a water-washed
high molecular weight poly(arylene sulfide) product and an alkali metal halide by-
product stream; wherein said alkali metal halide by-product stream comprises water,
methanol, and said alkali metal halide by-product.
6. A process according to claim 5, further comprising separating said
30  alkali metal halide by-product stream in a second separation zone to produce
methanol and a brine stream, wherein said brine stream compnses water and said

alkali metal halide by-product.
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stream wherein said quench process solid streamis in a substantially
solid formand conprises said high nol ecul ar wei ght pol géarg/l ene_sul fide),
sai d pol aWO WB9%6gani ¢ conpound, said nodifier conpound, P&HH W4P883 al kal i
netal halide by- product; wherein sai geﬂ)uench process liquid streamis in a
“substantially liquid formand conpri substantially all of said | ow

nol ecul ar | ght poly(aryl ene sulfi and cyclic and line | y(aryl ene
sul fide) or\ﬁgoner s, S E‘%fﬁf & r?f?‘éeér?? Ee)aﬁ(?n&? ﬁFﬁT?‘caﬁ?H‘pgﬁ?‘gEPrfg(é %\(der
-conpound;  3)at ¢&ustt @etrheifierdfrén GUAREEh ProCRe teticticH lindctﬁ‘bfcﬁﬁl?ﬁ!ihg highet hanol to
produce a quench progess nethanol -rich poly(arylene sulfjde) product

m xture; andmolggularapeighipohieyleng S‘Gfﬁé?c)cw mgteedar weishtbpRly(apilens sybidghar yi ene
sul fide) pr Q%Jéﬁé il Mlelf BolyQrRERINIRICH ofipdiiers ik Rabt dHe MSC WtieRObi ar yl ene
sul fide) product 25 and a recycle mxture; wherein said recycle mxture
conpri ses nenedifien andsan alkplb metdl drlidehycrrodusipwidhrrocess gompriangiodi f i er
compound. 8. A Drocess) agaabMdii GuinkRbibcdss tAibN HixGRMIH 8 Rexgparati ng
said recycle mxture in a FI TSt s paration zone to yle nmet hanol "and a
recycl e feedsiaskgandocoripound et a wimpewiture suffidientloydisselvesubitantielly sl of ur e
conprises saj I I | | £ 9. A
process accggrz’1 |l§g’ x?éle%{l%ﬁ%x@t%%&%ﬁe g@ﬁﬁé?ggé’ a?‘Ji %\ﬂéﬁ g%cﬁggi‘k?%ogﬁ)}g teo (AREN
LELE 11T Ifrddite lal quéddhl pro@s® polao 8rgeniP CaimbisOdAdb 36X ture;21 mi xture is a first
separat i zone is ca%i ed out in.the 1ﬁresence of water. 10..A process
accor di nlgpt 0 cl ai m 7, 2 FPHEIIE S AYRFY, Brogess PRI PFREMS SOrPoRRd;He ol ecul ar
wei ght pol y(raixtire eepodhdel clgenpli ebiceds svlid Streahi Mid 4 quentlo groeessdiqoit er - washed
hi gh nol ecul ar wei ght pol y(aryl ene sul fide) product and an al kali mnmetal 5
hal i de by- pr¥%d&f8t stream wherein said alkali netal halide by-product

stream conprises wat @hereifeédid G@énch prsteGabld atrdatd is iHR! sabstidialig oty - pr oduct .
11. A process according to c¢laim10, further caonprisi n?asepar ating said
1

, h
al kal i met al foREapd| goBRUSsH & dughsmpleca ‘ﬁeléhe@@b&ﬁalegéaé £ &Hd P8lE t o

pr ;)duce 1d5m3t ; c&ﬁ%uﬁd,@aid‘ﬁo&fﬁ"eﬁ@&ﬂxpdﬁﬂ@,rﬁhQaﬁ%ill&_li%&tﬂﬁha‘ﬁd& §@mn conpr i ses
wat er and sai -
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, said polar organic
20 _ compound, and 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
25  and a recycle mixture;
wherein said recycle mixture comprises methanol, said polar organic
compound, and said modifier compound.
8. A process according to claim 7, further comprising separating said
recycle mixture in a first separation zone to yield methanol and a recycle feedstock
30  mixture; wherein said recycle feedstock mixture comprises said polar organic
compound and said modifier compound.

9. A process according to claim 8, wherein said separating said recycle

I



10 al kali metal halide by-product. 12. A process according to claim7,
further co r| sin 1) contacting said quench process |i mvmth
met hanol tWO0 a‘gce a quench process nethanol -rich | ow g&@c@f“gs?gmel ght

pol y(aryl ene sulflde) m xture; 15 2) sep glratl ng sai d quench process

met hanol -rich | ow nol ecul ar wei ght pol y(aryl ene sul f I de) mxture to
produce a | ow pke6 W ARrtShAl oY kUK A G tiht bAEkBLPYAGE and & recycl e
stream wherein sard recycl’e stream conprises net anol ., ‘sai ‘pol ar organic
conpound, and H)al d nodi fA processrapennding teaclein?®, fuktberedompsising cbntwtmglseidul ar

wei ght pol y(ar l.ene f| de r ' | ar wei ght
poly(aryl ene s tfP&(L.e)C“ @ BOIX&Qﬁ% 5 ﬁgg“r%g t%ﬁy%tg\r,]\‘gms%ﬂ P deyaet
ol i gormers. 13.wahed hxghssolemlmmhlglg pbly(arylenensulfc) bwﬁhd:temdcmmjkahsnag

separ ati ng said cle streamin a first se i eld

met hanol ard & #@%5%%&"1?‘8 ST 'herf%' sr‘ﬂ ]ﬁ'rhemgﬂ%%lt‘hg? dg‘ ‘r%@%‘&

f eedst ock "m xXtdefprisernpitess afettaabll afbDiad alnﬁlgﬁi&tafbhﬂm&mkmdd@ﬂd sai d nodifier
conmpound. 14. A process accordi ng (ilo cl al?oﬁ% ﬁll\g@erel n.sai d separ atcling sai d

recycle stredhis sai dAfP’i°§?SS§E"p5’é g 1% €F SPTPHSIng, Spparajn

presence of Vafigli. méltﬁl haﬁd@'b?%ﬁ&ﬁxcﬁﬁf‘e@ihdh r&%e&dﬁd%leﬁrﬁﬂo%%oné anb@ﬁcecorfp“ sing
contacting said 30 |ow nol ecular weig aé‘&?ﬂ yl ene sul fide) product with
ing s

wat er to produedhanohands bripg streaen; IW%? W@Qmpﬂéqsﬂaé%ﬂnéﬁ@dsul fide)

product ang a L8lbv-pédiicde by-product stream wherein said alkali
met al hal P@e b%n-&lhlﬁé lCltqﬁst rg?ﬁr?n 1111111122221 110J0 122,22 10 il + CL

WD 01/ 19876 PG?NSOO/ 408@3process agaprding tredlaial.dirtherwomprising: and sai d al kal i

Corpri Sing. sepat at ng. od) doAgp Pt ERaP AR AR Beh S richarbld €7
second separ atpraduce arquench procadsimethanadirichiow nmi@cuhu’ melghtep@;lbl(ﬂedme snifaiepi n

.()

said brine strea corrprl ses water and alkali 5 netal halide by-product.
17. A process 5 %cover at |east one pol ar organi ¢ conpound (POC) and
15 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 a recycle stream;
wherein said recycle stream comprises methanol, said polar organic
compound, and said modifier compound; and
20 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.
13. A process according to claim 12, further comprising separating said
recycle stream in a first separation zone to yield methanol and a recycle feedstock
25 mixture; wherein said recycle feedstock mixture comprises said polar organic
compound and said modifier compound.
14, A process according to claim 13, wherein said separating said recycle
stream is said first separation zone is carried out in the presence of water.
15. A process according to claim 12, further comprising contacting said
30 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; wherein said alkali metal halide by-product stream

T e
* c L M 5 o*
EA



at | east one nodifier conmpound froma flash process reaction m xture
conprisin hi gh nol ecul ar wei ght pol y(aryl ene sul fide) product. | ow

nol ecul ar %\'&?‘Gﬁ’pﬁ pol y(aryl ene sul fide), cyclic and |Fﬁ€8§°°ﬁ8§‘9(ary| ene
sul fide) oligoners, at |east one 10 POC, at |east one nodifier, and an

‘al kali metal halide by-product, said pr%?c‘ess conprising: 1) contacting

Bt ocess. ot HABSH THeTTEPPS: %) L kPLprRL ra et o ocese

et hanol -ri alg. m xtur eAtpropers@démmiﬁg toldaimol 4/ (farhyer eo@pssihg sepadatipg esidct and a
recycle m xtuyre; rei.n said poly(arylene sulfide roduct .conprises high
mol ecul ar \ﬁ&%ﬁ?%@é%ﬂﬂ%ﬂ&ﬂ%&?d P, S8 SRsr I%f"e {ePgAtcehol y(aryl ene
sul fide), anfetRatol bkd a 8fifle bttdagR iwhaRlny {aRT Wi @reamil dobrpeisesObdterOaRI dikalivher ei n

said recycle m xture conprises methanol, said polar organic 20 conpound,
and sai d Snodpetelhalide RYyBIAdYCt 18. A process according to claim17, further

conpri sing sgpar at i ng ASgobess (L FAEVER altlekdi GhE pbRar Brehhit ThmPORAT @OYungone t o
yi el d net hanol and a recycle feedstock m xture; wherein said récycle

f eedst ock niatlaasteonsanestifiresompapntl fomay flash grerces Teantion wrintugmepmerisingodi f i er
compound. 2%&11%::1)?@8%10?%%2%@3 | n@Qultﬁgg%rﬁam,]iﬁw IEdAr Weiged Separating

said recycle rst sepdration zone Is carrted out in the
presence of pebt(aylen Sulfide)pcyntie svd dineay ipdly(agylene silfidanoligoménsy atheast oxdpri si ng
roduce a

et er - velthed 0513 ey oo iAE: Bt i Sk BeRFHalactl ol Bhid ol 07

by- product siompaisingwherein said alkali 30 netal halide by-product stream
conpri ses water, methapol nd saj | kal i metal .halide, by-product. 21. A
process according to _@?a‘m 2 ﬂd’ﬂ?fgrpr%cc???pﬁ;?‘;§1i°ﬂd“‘§@'bea‘f'§?inxeéﬁé‘gpg’_ flilill
11111111111 grbduct alflash btdcess nithadl-A&Bmactdk€;T/ USO0/ 40863 -23 al kal i net al

hal i de by-product streamin a second separation zone to produc nmet hanol
and a brine stream wlbriEpHaLng %‘doﬂarsh@"@ﬁséaﬁ?‘%}fﬁﬂ‘ %?“Wa‘?é’lm‘g’ﬁa 3l kal i

met al hajs dgoPyaiiec usitide) product and a recycle mixture;
wherein said poly(arylene sulfide) product comprises high molecular
weight poly(arylene sulfide), low molecular weight poly(arylene sulfide), and cyclic
and linear poly(arylene sulfide) oligomers; |
wherein said recycle mixture comprises methanol, said polar organic
20 compound, and said modifier compound.
18. A process according to claim 17, further comprising separating said
recycle mixture in a first separation zone to yield methanol and a recycle feedstock
mixture; wherein said recycle feedstock mixture comprises said polar organic
compound and said modifier compound.
25 19. A process according to claim 18, wherein said separating said recycle
mixture in said first separation zone is carried out in the presence of water.
20. A process according to claim 17, further comprising contacting said
poly(arylene sulfide) product with water to produce a water-washed poly(arylene
sulfide) product and an alkali metal halide by-product stream; wherein said alkali
30 metal halide by-product stream comprises water, methanol, and said alkali metal
halide by-product.

21. A process according to claim 20, further comprising separating said
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22. A process to recover at |east one polar organic conmpound (POC) and 5
at | east one nodifier conpound froma flash process reaction m xture
conpri si ng WaNB876ol ecul ar wei ght pol y(aryl ene sul fi de), AGHOYIBEY| ar

wei ght poly(arylene sulfide), cyclic and linear poly(arylene sulfide)
oligoners, at |east one POC, at |east -@e nodifier, and an al kali netal

hal i de by-product, said process conprising: contacting said flash
process reactlkgh n?ﬁt%tht?t]r‘%ppW'P‘f? ut Sfrggg {n ﬁ%"n‘%epﬁfﬂhg? zgrfeg%rﬁrgé‘&cg npound at a
t enper at ure spskfanel Sdta brinedinel] Wherdin ajdWrinke)stredm Sérnplrisel Giteraing Gldatir wei ght
poly(arylene sulfide) and cyclic and linear oligoners to produce a flash
process pol ame&l@amecbkﬁﬁ?ﬁ%nd- rich mxture; 2) separating said flash

process pol ap,or gani ¢ RQFNQE febder Bl [¥dstibfe pdler cﬁgsﬂ@eanpmﬁlhqpbc?raﬁ@ess
solid streamand a flash process liquid stream 15 wherein said flash

process s6l i dt keasteonn inodifier eprapeyad Fiom aflash etFrpHIoR MEfC COMPRFBRS
T ol ket S e S

nodi fier conp met al hal i de by-product;” wierein said
fl ash pr oces sulfidey cytlistand dimedrpoly(arylene hdfidgitoligpmers) jtdeastions BOR atlgast

conprises sol ubl e Ly aryl fil 1| i g gani.c conmpound;
20 3) cont act°f’?181°§i§‘|c‘)3& ziﬁs(l hﬁ%?ol@%{élsﬁagg% ngﬁdﬁgé%lwgtoﬁésﬁg? | ﬁ(h)lﬁg't 0 produce a

fl ash process nethanol iy icottagimgysaidr fjdsk pwcessiréictien mixturduwith af leasione and  4)
separating said flash process .nethanol -ri .pol e i .+ product
m xture t pPBHﬁS@aﬁlcﬁoﬁlﬂWRﬁsﬁc?uﬁeﬁ’P?m%ﬁ sg“%ﬁmgnglt%%{g‘grdy ee%%’aiouﬂt{' iogg_ dpr oduct
and a recycl gvimdlétiRr wiighnpelyirylersosutlidep e tyelierand linear otigpmersés et hanol
sai d pol ar organic _cqmpound, land modi f i erur@o_ ound. 23. A process

accor di ng t o PEAdFe? Slash propssp BPIag Greaple SPRBe 'etg‘ﬁ Y said recycle mxture
in a first separation ZpgepatfAingiseiidlask pivaess lpokn drganic @ompbend-retdsiixrate

m xture; wherein said recycle feedstock m re comf.ri e%_ sai d pol ar
organi c 30 cdmprodnes *hﬂﬁshsFHP‘éFs?rﬁﬁﬁdﬁt’é?méﬁ%ﬂ#UPmﬁif? 1AM FE¥s according to

clai m 23, swherein sai dyRGERraid fidth pdcdss'BEY Shrdm ¥ albubstirtiaBRis6lid formt _
separation zone is carried out in the presence of water. [ITLITL T TTTT"]1
WD 01/ 19876 Rai toraprises gselyble. poly(snyleng sylfide) csaid polar orgaie comgpeyngd; saidy

further conprjsidg cGRpbaH bi¥ sa3@bfilali metal halide by-product;

wherein said flash process liquid stream is in a substantially liquid

form and comprises soluble poly(arylene sulfide) and said polar organic compound;

20 _ 3) contacting said flash process solid stream with methanol to
produce a flash process methanol-rich poly(arylene sulfide) product mixture; and

4) separating said flash process methanol-rich poly(arylene sulfide)

product mixture to produce a high molecular weight poly(arylene sulfide) product
and a recycle mixture;

25 wherein said recycle mixture comprises methanol, said polar organic
compound, and modifier compound.
23. A process according to claim 22, further comprising ‘separating said
recycle mixture in a first separation zone to yield methanol and a recycle feedstock
mixture; wherein said recycle feedstock mixture comprises said polar organic

30 compound and said modifier compound.
24, A process according to claim 23, wherein said separating said recycle

mixture in said first separation zone is carried out in the presence of water.
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hi gh ol ecul ar wei ght poly(aryl ene sulfide) product with water to produce a

wat er - vvasgfad hi gh nol ecul ar wei ght pol y(aryl ene sul fide) product and an
al kal i net Omﬁgﬁq'Fde by- product stream wherein said al kBRGT/VEP/486Nal i de

by- product stream 5 conprises water, nethanol, and said alkali netal halide
by- product. 26. A process according to ot m 25, further conpri sing

separating sa.d alkali - | t, stream.in a second.
separation zgjr_?'e to pro@ué%&gsgmggﬁog‘#ggtgﬁlg%gggﬁﬁtégféﬂnggwg\Xﬂrét?%nﬁ sglzgi d brine
stream conpr ilsgsmateelar anighapdiafarylemeestiifide)pdodaie wish- \pﬁteﬂtmpﬁrodlﬂcﬁ_a??atfeﬁ@\ )

Dt ocoss |1 quitPebet g frdgecllss et oo raeat Rt prosbr Aera A oReish occss.
FEEETTT TH] Halidé by-prddutt! strehih; Wwhérein(sald 4fkali metal halide by-product stream

S  comprises water, methanol, and said alkali metal halide by-product.

26. A process according to claim 25, further comprising separating said
alkali metal halide by-product stream in a second separation zone to produce
methanol and a brine stream; wherein said brine stream comprises water and alkali
metal halide by-product.

10 27. A process according to claim 22, further comprising recycling said
flash process liquid stream to a poly(arylene sulfide) polymerization process. '
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