_;e3edXT\6TqVv12 March 2004 1. S 10 15 20 zs 30 Field of Invention This
invention relates to the field of processes for pr aryl ene
sul fide), hereinafter referred to as P(AS). Background of the invention The
production of P(AS) for a variety of ingustrial and commercial uses has
been known for sone tinme. P(AS) is noldable into various articles

i ncl udi ng, but nop PROCESS FOR PRODIICING ROLYAAR VLI JLEIREANS of , for
exanpl e, injection noldingand extrusion nmolding techni ques. These articles
have utility in a variety of appl ifigéi 14 e heat and chem cal

resi stance properties.,ar %vgﬁt%r{ Fﬁ‘iiate @Hh?’ﬁ%ﬁ@b?pro@éﬁ& feeprobiecing i | i zed as a
€ al and e

material for prepari éusd Fic a ectronic parts and autonotive

parts. Genggg{dryienPiiBde), hepsiapheradicmed toms REABhg reactants conprising at

| east one hal ogenated aromatic corrpouEd, gt ;I eagt one polar organic

conmpoun$l, hereinafter referredB RSP one sul fur source, and

at | east one base undgr pol.ynerd i aQhiien standiudttiangnd ddahreenciadr
v SRR SCAR] pERakieN

wei ght nodifier conp 0 produce high nolecul ar wei ght
P(AS) . The oDstasii@h knb®s 5P @bink @ime: OPRAB)N maldshidiinto wasiouaedicdiie to its

avai lability and effectiveness. Therge are veral probl asaf iated with
t he synt hesncudihghbyfmatdireited o pemgfﬂmsm&ggb?fﬁiy IBS‘H‘SC us® pr og?ﬁﬁi‘t i on

expenses tqQ be. high, .First, in. Y TRe&SArtRIRAsSS ntilityeinea i s a
- 5%to 1 S%‘PEB%&“F‘BE&?P@@%@%‘%%@&%E t%o @(%gs) Tgr oduct due to the |oss of

| ow moligeul\apieued Ohn1RasHs WhsteGiead i elethiéal messtaREeASPPerticy aieedssitEh 3 wast e
st reamlcal Ivg%i‘e s?i l‘r;gep Typi i i I i

. Typically, this waste stream ofte%dfnscapwosed in
landfills dRoraxhmplaliP{A53 san bgaitilized asa materipl 4P PTEPRBIESHCT 81 “Conpound

utilized to synthesize hj nol.ecul wei ght P(AS) often is used only once
in a pol ynﬁrl?%mcoﬂaﬁ%rbde%go%hvggaﬁ%t captured and recycl ed for. subsequent
use. This constitut qsG@ngrag?,t p@&@)ﬁ@mﬁmdﬁ(ya&)ntmtbamcmtsm@pp@nﬁi%her

f eedst ock and waste di sposal costs. Thirdly, the POC uti | iié%g '?gu&pe
process canlebst onedmlegeaated haomatic eempaund, B I5ASt OHEPOIE T EAYS TS, " n-"hexanol

often is utjlized to_.extyact | =2 | )and £Q83%0 ndbkse
Oper at i iy ah?\'é‘i‘é&fﬁ reé’ggc;cg %%%@?%‘Qﬁ%a%tg"ﬁg?éggg% %ﬂﬁﬁﬁnaé?i na as rrlruch %f 30 to

40 pounds of i RRXARGH-aRBh rEauies @hdiBpAS) Mulemiler evcightmioticn CGMPEYHpent
and operati onal 'cost s. *166166* *@00001 ,16} %ﬁé:)h”rﬁ%od'o i%re-fé}}éil i nvention
provi des a AR addedoweprodudd bighmaelgQarsweigh fkA)- PEELPET " Wel ght  PEAS)
and cyclic and,linear P(AS) ol.igo fi YRy ahd efféctivdnesy) this

i nvention pf‘m s°°§‘9?é‘§‘ﬂdés?éw&r%§§)a\§/ee§ﬁlg lﬁg‘;aﬁ%di f?lear conmpound,. whi ch
greatly reduces feedstggke gﬁdsesjgﬁpggoﬂlen@(mmagdgdﬁpgreewhysmp(frfggh P(AS) 5

processes. This invention also provides a nore efficient S gy rigcpver
the POC20it i mcleshlamweight BeASkthet carreayse prpduglon, eXREDFes 19 c"F%g.s elf‘lpst, in

D OVeTEnt o ) LRSSk iS5 B L ndaased fepbsclpcoressiarhan

t hat produc&¥cR céssesS. Sunmary of the Invention 10
Thi s 1 nvent kohRKY prolfits Bub toaRSTosd of lomioteulat ABight TAS)rend P BR 2Rr ¢ her
oces

provi des a pr to recover at |east one mmdjf.iey, ound | east
one POC. Thdiniear POAS)ooligdmaers in @vWwakis stEeapt el ss{lﬁ’gt‘ gﬁﬁ%@é’hpﬁ g;q,éag%ar ates

ni o ol ecul el ght, PLAS) £ Tl BPLASHIRGMPAIGE ASkon, vl [ ¢ and

linear 1 S vention yet turther provides a pr_ocesas
that proeduceg ﬁ;lﬁg{:l Bﬁﬁ?bﬁﬁ{d i odyatiekios highi mblecHangjeightdAS) offep 1s use
accordance WI? a 19|r t enbodi nent of the present inyen ionclgafg ocess i s

provi ded congly sinog ix arpobyrherizasion proceshans BNt SARRLEhIRGFTYCSE 1O 20

"consisting of') the se ntial,.steps : lg ; Auerte ddglieon
m xt ulr e Lo?rp?‘ﬁ@%%nh%enq 1se‘!t93FtétP{e®§i %Jr%{t ef)‘é%?/s gﬁﬁ(ﬁgﬁgﬁﬁgeﬁel ow ¢

mol ecul ar wej gt BOhyd Hakleafigpostl ddstie) Thindty, the PO utilinedhin sl BFOEFS5IBHE®
sul fide) oligoners, at |east one polar_organi¢ co oung at . '&a@%e
modi fier conpouneted mtaifiem at arbighicodal ForeXgypi Fohxanobafel iy Hlied
30 extract N-methyl-2-pyrrolidone, a common POC. Operating a hexanol extractor
-hexanol per pound of

IR

*166166*

AR

*G00001*

system can require handling as much as 30 to 40 pounds of n

P(AS) produced causing high equipment and operational costs. ““m lmll




25 tenmperature sufficient to solidify said high nolecul ar wei ght :
pol y(aryl ene sulfide) to produce a cool ed reacti on nm2Narch,M00Anting sai d
cool ed reaction mxture to renove a ngjority of the water from said cool ed
reaction mxture to produce a cool ed, dehydrated reaction mixture. 30 In
accordance with a second enbodi nent of thi's invention, a process is

provi ded conprising (o i I y SpAdy- :

"consisting of'): 1) cgrl}%g%#%ﬁgdns rlo(\jnc%gg] %@S)Eﬁgﬁ?%ﬂﬂrﬁg‘éﬁ% (l)ﬂ{,m xture
wi t h met hanoiolechifar I\%igﬂl,P(ﬁﬂ)‘hnd&:ytbc phddinesr B(AStdigmoaiexs &ir foture wse; In.  2)
separating said nethanol-rjich mxture to produce a, hi %h rmdéﬁcul ar wei.ght
pol y( aryl eneaddition,dis 1pyeiea; proyides aymethodifor treaveringths Hadifien ¢qmpaindy,y
mol ecul ar wel,gh, g%&q,ﬁmk&nf‘eegabég g d?sgBS‘ﬁ@kgéxs\é\é‘% hlted & Surr&RIN(AR)

m xture conpri ses” nmet’hanol; sal d pol ar organi c conpound, and said nodifier
conpound; 5 whereeksses aiTHis! invertidresisd providdsghimape kff{caent Inecaas s kdcosier) thetR@Em
conprises | ow nol ecul ar wei ght poly(arylene sulfide) and cg;c*)i ix,ggd | i near
pol y(aryl eneulizad igethe procgsneFinallyoay a regdioelithaecimproyenenththy &di ment
of this inventj 0 q.S ' : LS B

"consi sting ggdsdglg?q g)(%93&3903g@%g}’%@f%ﬁ%&%&%@%@@%ﬁgﬁ {s.flaeimdp(c%so)l ed,
dehydrat ed r gestkssest m xture with said polar organic conpound to produce a
pol ar organi c conpound-rich m xture; 2) separating said polar organic
compound-rich mixture to produce Summargef the bwelion and a |iquid stream

wher ein Z@i d solid st r%%{n%eh{fcr?g?o‘s{}gﬁs?%é&o%ésytoé%h eflgtg\%a”d conpri ses

~hi gh nol ecul ar wei ght arylen , sal a polar ani ¢ conpound,

sai d nodifier conpoundThandvesich fukthet providala prikcedaohyeqwenduleast areer ei n
said liquid streamis in a substantiaI'Py | iquid formand 20 conpri ses
subst ant i al | ynadifiersfompaund |agg atdeast anaPQfei ght pol y(aryl ene sul fide) and

cyclic and linear pol y(’l?sreyim&?tio%g%l%%g?%\sigés' 9?%@?5’ thﬁfaé@igf%ﬂh lsefMrI@E high

conpound, and said nodifier conp contacting sald solid streamw th

met hanol to piclebita Weight PES) fromClawploydoalar | vesightsP(AS)dmyi qychcand lmeart ur e;
and 25 4) separating said nethanol-rich poly(arylene sulfide) product
m xture 4& pAéASLelgomersh nol ecul ar wei ght pol y(aryl ene sul fide) product

a1 d pol ar or gant ¢ comlriieair i, HRREEPR LB IR EERAERENT L
with a fourt hugihostiraidlecaiartvéight POES) praducta process

In accordance with a first embodiment of the present invention, a
process is provided comprising (or optionally, "consisting essentially of" or

20 "consisting. of") the sequential steps of:

1) cooling said P(AS) 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 compound, at least
one modifier compound, an alkali metal halide by-product, and water to a

25  temperature sufficient to solidify said high molecular weight poly(arylene sulfide) to
produce a cooled reaction mixture;

2) venting said cooled reaction mixture to remove a maj ority of the
water from said cooled reaction mixture to produce a cooled, dehydrated reaction
mixture.

30 In accordance with a second embodiment of this invention, a process
is provided comprising (or optionally, "consisting essentially of" or “consisting of"):

1) contacting said cooled, dehydrated reaction mixture with mctlmanol



is provided conprising (or optionally, "consisting essentiallﬁ of or
) Iy

"consisting of'): 1) contacting said liquid stream | to
produce a 12 March, 2004 -4 nethanol-rich | ow nol ecul ar wei ght
poly(arylene sul fide) mxture; _. 2) sepay ating said nethanol-rich | aw

mol ecul ar wei ght poly(aryl ene sulfide) mixture to produce a | ow nol ecul ar

wei ght pol y(arylene I - Rr .and a recycle stream 5 wherein said

recycle str %#%ggg%ra?ﬁéetfs\éﬁ%%cz‘n% ,&%bl ar organi ¢ conpound, and. said

modi fi er conpound; an@)wsepaitingsaidimethannbtick miaturews pradupdryhighy| ene

sul fide) product conprises said |o ecul ar wei ght I fi de)

z[a)gd cyc![ ic Meqqlﬁfe‘&?lgb@‘yé’éﬂ‘%eéﬁé‘\“éﬁ? P@le";blai fg?ﬁ'@? fgﬂ f%éé’ %‘?sﬁﬁpgﬁaw’ 2
scription V. ﬂ%@?% ELRNtS O is invention

provi de pr ocl,(g‘&sf‘té@(é?do@ ‘g%ﬁgf’%%ﬁg}‘ }and recovering at |east one nodifier

and at | gast one POC. wh&efni aid reiyele rafxteref dongirisesrsthanehtsaigf palaj gyganic

i nvention conprises cooling a P(AS)reaction m xture to a tenperature

sufficient tcompausd md_esaird Q}Pdhffb?fé@m%““%i ght P(AS) to 15_.solidify to

Dol ymer i 2at i on react| oK RLEHE Iy ekl el B e .

mol ecul ar  WeiogprisB AS) mdleslarokeighi poly(eyight selifids) and gydlicrandnlénedl near P( AS)

oligoners, at least one_ PQOC, at |east one nodifier conmpound, an al kali

metal by- pr qulyerylensasuderoligaRerP( AS) reaction nixture is in 20 a

by~ prodUl 1 5 prasent JeesoridEE SHER iR of e P re

(oL AT e syl e o g 9

describe this process, 1hmn&%iﬁgﬁaide‘?ﬂoie‘iglordéh}‘@??%ﬁéémf‘ﬂe& S a‘ﬁ‘e(sf %y

reference. CGeneral ly. 1t r [ ] 15r bafRAdREhduadahhavnixalrept 240C to

solidify t heP P’g%’gﬁﬁﬁge°€?ffpa°#ﬁ§§?’&?{’]d‘f?fﬁs§“ |§rnt1(s)g grarfﬁi?bes_. Preferably, said

reaction mxture is cog) egphatiagtseidosoiat orgenicreompoangaichfmiargto IP@QI@CF_@

about 240C. |f the tenperature is |owered bel ow 100C, the latent heat is

reduced ther edlig sireavesnd ﬁdl%‘i%ﬁé‘?‘m}’emval of water in a venting step

described later in thi -di_ SCJ QSUr SR Adubsiti AROYRILARH 4dn prevent
separation of the hi gh%r?%?ee'gus?@r&\?\gisgﬁta&P AS) fromt hlelpl ow nol ecul ar wei ght

P(AS) and | i peaprigchisl eldlecubirARtighl polytarylens isnlfide), Iseidrpaler oRERREUI ar wei ght

P(AS) is in solution. Mst preferabl 12, ch, 4 -9 )
(A9 compound, said modi%er compom){d, and salcivgﬁcah me%glq'nahde by-product;

wherein said liquid stream is in a substantially liquid form and

20  comprises substantially all of said low molecular weight poly(arylene sulfide) and
cyclic and linear poly(arylene sulfide) oligomers, said polar organic compound, and

said modifier compound;
3) contacting said solid stream with methanol to produce a methanol-

rich poly(arylene sulfide) product mixture; and
25 4) separating said 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, said polar organic
compound, and said modifier compound.
30 In accordance with a fourth embodiment of this invention, a process
is provided comprising (or optionally, "consisting essentially of" or "consisting of"):

1) contacting said liquid stream with methanol to produce a



the P(AS) reaction mxture is cooled to a tenperature in a range of 1 ~5C
to 225C for efficient separation of the high nol eculﬁMhLl&&AS) from
the | ow nol ecul ar wei ght P(AS) and linear and cyclic P(AS) oligonmers. P(AS)
reaction mxtures useful in this inventiop can be produced by 5 any methed
known in the art. Exanples of the P(AS) reaction m xtures useful in this

i nvention a 8 R ' Icte sREIERYIix@rd)! 9= 177;

4,038, 261, %@gﬁﬂ lgf‘gﬁ%%wf%%oﬁyyang 4, 358, 810; the entire

di scl osures of which a@)eséeksting said aighanat-edh byw medlenudarcecigitepaly@rylgne P( AS)
reaction m xtures useful in this invention are. 10 prepared ont.acting a
hal ogenat ed SBHEEAMIBUES IHBIAGYCE &thI"’e‘QQ{e"B‘ﬁéWﬁ@&t PSB’@-"Q,%E? s l?‘éegﬁﬁofiﬂ?t
source, and I ase under pol ynerization reaction conditions. To
produce hi g@%%ﬁ%‘%?ﬁg\/\%ﬁ’ght P(AS), a nodifier conmpound can be used. The
use of the nodifier conpersindsaid rédyelepstredmcednprises niethgnohplodas Arganigei ght
P(AS) is disclosed in U S Patents 3,919,177 and 5,334,701, both herein

i ncor por at edopipound,radesaigh modifagr cpaRe r®4h, the term "hi.gh nol ecul ar

wei ght" or "high nole - WE: P Hal TR &R 169 skiauéysroamdtecul ar
wei ghts hi gh enough tg‘ld %rebng%rg?éﬁva{ﬁ@%‘gg;?r Egl gég(nagﬁ useabl e ):1]%- an uncured
state. Genercahipfised fid 1@Wtmbleoutat ndipht pblydarlylegh snifide) andicyalisi gt IREAS) i s

| ess than about 3, 000 ?/ 10 m nutes. As 20 used herein, the term"l ow

nol ecul ar warody(erylene sulddedRgmgrer wei ght P(AS)" means all P(AS) having

mol ecul wei ghts | ow enough el alel i{ abl e and not useabl e
in an u cr(:)ured state. General I[Saa be ?%t%%%ﬁ?fﬂa | ow nol ecul ar

wei ght P(AS} is great epifférent elabodinnB06 thisli@ventiont previdiiprecessesios ndex i s
determ ned by the nethod of ASTM D 1238-86, Prog dur%agl Zg Augg:ﬁat 'Eﬁal |y
Ti me Fl ow Raredwiing BG4Sk and oreapYerang 21lersh ope madiiferendid) 1eastone 55 nofe
preheat ting it h I r j idotingfa PIAN)EcaBEdén t €N
m nutes (g/ 1%“ Sttrcl? .OY%aﬁi%ggﬁlfgf’ égﬂéﬁtggaaﬁs?%ﬁ%ggﬁygﬂgﬁmdgglg onX; pr oduci ng
reaction m xhuiee tosefedperauiehiifficienet camse deerhipl maprubereneight B I)He
formula 30 R X R 12 March, 2004 -6 wherein X is a halogen, and Ris

sel ect ed 5f r osplidiy tgrrsefnceonsealed mepcipn itieen, hal ogens, and al kyl ,

cycl oal kyl, aryl, alkylar, V. i . Wehdioh! e PRBIt 6 to
about 24 carbon atons. @g%ﬁrgf?gatﬂogﬁéofgéeﬁgésefdﬁgm??tgaconpounds i ncl ude,
but are not j}eafidreghiktare ordipeidsaiigh envdesubar(VREEDt, P(AS)] lovomolesnlasvecighy S

di i odobenzene, 1-chl oro-4-bronobenzene, 1-chl oro- 4-'%(ﬁEObepz<%ne, difier
1- br ono- 4- i oBGSmexelic amd Enear R4 aligomesn 8t leastsonf; Biit-o b gt 4R

1-ethyl -4-isopropyl -2, 5.dibr 4 The P(AS) reaction mixture is in
1,2, 4,5 tet r‘é%ﬁ?‘g%d-’ é?élliﬁl%m%gaﬁ)%ggﬁ%’, and Ay - 4-cc;$C|S%)Ir1exyl -2,5

di br onmobanz epeubstatipNy | liqiid doies it réicionl kahpevatotesn Zdival] metal halide by-product

1- oct adecyl - 2, 4-di i odo benzene, 1-chl oro-2-phenyl -4-bronobenzene,

1, 4- di i odo- 21sppressiny [ap@rpreeipitate, 4 10 di br ono- 2- benzyl benzene, 1

~octyl - ~+-(3- net hyl cycl e aetfrin S N6 a (BRPerturt Yifffeidnnes eof .
The preferred hal ogenat'[g'%elg% lie%%t?oélg]:‘r]poundgiles g , ac}uegtco availability,
ease of use, cand the BizhPeblevaldr AedipiaP(AS)do cblidify ynto Ararudess tUSn &areots Nes.

utilized to produce the P(AS) reaction m xture. E1>b<c§ | ar POﬁs Lncl ude, but
are not |im #ed4729 andcs,l128.4#5 slesanitiecthisryassss and; ggi@n%ﬁ? §"%" om about 1
to about,10 carbon ataqns_per I fdpeit t he
group co?l i SIWWE%P%F%-??%P%I %H%r%ll&% glql?J ?%r@ , “:')fsrrrgor?:.I ﬁie,ﬁpg%g\tvam de,

N- et hy| f or magbete 1o bl RS kighfraseaThteeight ReAISyTiith gtaaakes arfireferably, said
N- et hyl propi onam de, N, N-di propyl butyram de, 2-pyr roll i don«? o
N- net hyl - 2- py¢action mixture is cooled to a temperature in a range o about 100°C to about

240°C. If the temperature is lowered below 100°C, the latent heat is reduced

thereby preventing proper removal of water in a venting step described later in this
30 disclosure. Temperatures above 240°C can prevent separation of the high molecular
weight P(AS) from the low molecular weight P(AS) and linear and cyclic P(AS)

oligomers since the high molecular weight P(AS) is in solution. Most preferably,




| i done (NWP), s-caprolactam N nethyl-s-caprolactam

‘N, N - et hyl enedi - 2- pyrro020 |idone, hexanet hyl phosphoriiMarch; 2004net hy| ur ea,
and m xtures thereof. The preferred POC is NW due to availability and ease
of use. Any suitable source of sulfur can be used to produce the P(AS)
reaction mxture. Exenplary sulfur soureés are selected fromthe group
consisting of thiosulfates, substituted and unsubstituted ftlhzgﬁsgertgaﬁsoéycl iC
and acycl i dhe P(AB) veactide mixting de eedadde aJempHRATELILY FeEL

trithiocarbonates, organj.c Sul.fur. cont Aini ethe ab®0mbleoiila
mer capt ans, wa@ﬁti%&mﬁﬂ‘a OE s ﬁ@@s‘{%%f/@ragglg%@lggwggg?&phosphor ous
pentasulfid@eigﬁtap 0 SHBuhédrded Ric PeABpoligayen fides, and al kali netal
sul fides and bisulfides, and m xtures thereof.

Jt generally is pr rred to
use an alkali netal bP&ASY resstion Imxwﬁﬁ%séf‘ﬂfméﬁ‘ﬁf‘%‘?e“ﬁﬂ%%’? ﬁctﬂﬁ% ‘%ﬁ%{}gﬁyi
netal is 30 selegt fromthe o] i St oA MnisReted LS MMin
l'ithi um5 ruﬂ?ydmﬁﬁﬂoggﬂlf’“e’eﬂ E‘ﬁ’]%{]eﬁgg §&§.Io|%3%?ﬁ(é§) %ﬁ%idgase of use. The
preferred ajfald eﬁﬁf?&r@hreb@h%he fifegﬁrejdsao’é@tﬂiﬂgﬂd)UﬁJleaimits 3By 7:d 4D IBR61;
avai lability an ow cost . 12 March,, 2004 Suitataple bases. to gr duce
the P(AS) ré#081262; 4jl16943; 4282340 and 4230810 tbe e9tiTe uscIQsPERS U VT ¢ he
group consi sting. of i th%&m h¥droxi de, sodi um hydroxi de, potassium
hydr oxi de, PESITINGARRNRPORXY F&TEEST um hydr oxi de, and mixtures thereof. If
desired, the base can @ﬁlepglggqqgg?]irmbﬁ yniRyureseasefil an tigé inveation are
correspondi ng oxide with water. The preferred base %s ﬁodi um o%i %%
(NaCH) tibie preparedi byabontactingamdalsacrated atpseaticpompoyed, 33 eAShORF £y $Bbund

is utilized to produce the . P(AS), reagtjo 1 . k& digesmound i s

sel ected fr O SHEITGTRES @B é#ﬁ@ngﬁ%ﬁ %‘aﬁ)&ngt a Z%-ar {)%ssll%% ggn al kal i

metal hal i deg, é@h&& ﬁi’gﬁ 561eeilag vt PR ARG mudifeer cofipoamdican ke wseds tHeg eof .
r t

Al kali netal c oxy e nodi fier conpounds can_pbe represented .
formul a R - GEOMF themodifiRr compouad indhe pmdueweﬁmhirgg‘ac‘ﬁ%%’cg&%ﬁ‘gfgdi cal
having from] to abo 20 car i e tiekifi i Sratedrup

consi sting &S SR&“}ﬁyq‘cgﬁtﬂ‘f?ﬁ)’?l%mﬁ%??:g%gﬁgogbh@lﬁrﬁt 'ons t her eof&guch as
al kyl ar F 'reﬁréﬂc&y' cycl oal kyl, cycl oal kyl al kyl, aryl al kyl, aryl cycl oal kyl
al kyl arylal kyl " and al kyl cycl oal kyl al kyl, and M.is. an alkali .refal ted
fromthe group consi st Asgised hl‘:iﬁlllhithf’r)tefﬁboh‘ﬁﬁ*nm‘ﬂ%"t“élaé§’i"dﬁk:‘i Pﬁbgfﬁtt\lwlogeﬁ’gﬁ?

cesium Prefer.abl Il order Ve a 1\ Gd: I haatbeon

reacti on) RWFlghtaﬁ(ﬁﬂﬁeWcﬁltgi%aﬁ?vﬁ%g roo%%%iétvgélgg%B@G&grgbon atons or a
pheny! 1 adi calom gty acirbleirdsRibieadiainchieddest.r Epetaliy, e mekfow net al
car boxyl at e nnngln i'er “conpound can be enpl oyed as a hygra&%g r..as sol qsti on
or di spersi cindex ofvatigpgh ndlecldsi weight PHéShisklgss tham abgut &@Pa‘PE‘“ di frer

conpound can be prqduced in-situ react 1oL « npAS)"
car boxyl4% aesed BerdnaiedPRy) §°W§¥°ﬂ?dwg%hge&o?$%ar Sﬁg{rre‘?éiggi tgbl e al kal i

metal carboxyly sealfr?fi}xg?jﬁﬁviﬁ@rfﬁwtﬂﬁr whigglts oan eimpR o depmooymerciadlypr oduce
the P(AS) reaction nrxt I

re are selected fromthe groyp consi.std ng. qf
| i t hi um acet ahdesirsisidiand mutatseatde ipon apcunghstatet Qeé?raﬁ}"t‘ﬁf’ m@?‘a&?sﬁ&% é’,f a
sodi um propi onate, |ithium 2- | propi t heli £t Rield flbwi um
val erate, sol¥ mq}%a%ﬂawefgk&é’gﬁm%&?sﬁagft%@, a%Plu{ ﬁ’pg%gﬁlreapﬁg{n%tat e, ei i thium
2- et hyl oct agoal g dgﬁﬁ-xg%ﬁédqgﬂr dRdgcaaaifeASTMODMI 238:86; Préveluret Badecanoat e,
|

sodi um oct adecanoat e, sodl um henei cosanoate, |1 théé,1

cycl ohexasecanhensyticaly, Times Flow Ratd Brisadiranednsditingk3) wm%ﬁ%ﬁ? use a 5

3- et hyl cycl t boxyl at e, pot assi : _
benzont e || PR MERERSATSS. CidaaRies ShIisH Y ByfEsk b SAELE b pasy)

Mar ch, 2004 u{eisggjmrqnm}enyl acet at e- sodi um .
4- phenyl cycl ohexanetarboxyl ate, potassiump tol yl_??g)(iet Et e, Lithi u?ré{é’}i‘m

4- et hyl cycl ohexyl acet at Halogenated atamaic ¢ampaisds Suipdle afpARdne FRAT T net al
carboxyl ate nodifier compoynd.for .use in this.l ' fauodi um acet at e
(NaOAc) due trBIXSWES P@H&’PW‘% y‘,ls ppe Fan §ﬁ&°‘%’§?éé‘%i e{rlm‘gsrrg A kal i et al
hal i de mgﬂi fier conpounds useful inRhis jRvention are those which are

sol ubl d*“I'n the POC or can be made sgfubl® in a m xture of the POC and
anot her nodifier conpound. For eya * hi.ugn chl oride can be useful as a
A

nodi fi er conpound, since it is | U\ & ertain PQOCs, such as, for
exanpl e, NVMP. The second step in thi 6t enbodi nent conprises venting
the 10 cool ed reaction m xture to reRove aRmjority of the water and a
portion of the hal ogenated aromatic conpound fromthe cool ed reaction
m xture to produce a cool ed, dehydrated reaction m xture. The P(AS)
- reaction mxture nust be cooled prior io vetting since venting at
i polynerization tenperatures can prevent the high nol ecul ar wei ght P(AS)
"“fromformng granules, which is key to the physical 15 separation of the

7 AN . 7 AN



12 March, 2004 _ 9 _ . of the nodifier conmpound and POC. Preferably, said
cool ed, dehydrated reaction mxture is contacted w t h2iMarchhd2004 a
tenperature in a range of about 20C to about 50C. In this tenperature
range, | osses of nethanol are mi nimzed. Cenerally,. about 1.5 to about 15
pounds of methanol per pound of 5 P(AS) -iG-used to recover the nodifier
compound and the POC. Preferably, about 7 to about 11 pounds_of nethanol -

per pound oWhefeis)X issa bsleg?,-‘m Russelpoted Sroabihg, greup sonsistitg eldydspgeret hanol

per pound o AS). Th referr rang are establ i,shed.t dequat el y and
econoni cal | @agéﬁ%%&“{[ﬁwnﬂﬁ?aé@cm@oﬁ agir naY qfrflglﬁg‘f’ﬁ’@'@@o oy
dehydr at ed LB&®RLE &NabBuX DY’ QrbdiDafeRiie BtdmpladyRiSRabRd arg@Bli¢lcahpouidact i on
m xture is contacted with methanol a sufficient nunber of tines to

adequat el y nmshedes bat angj motilinpited tq, (redioblordtiegzene (FREIR)A p-dibtPIORENPENT, -
Preferably, t.he .cool ed, hydrated reactiqQn,.m xture i s contacte it -
met hanol 5 in dHPS?beegg?“et Hthﬁt_”)réé{)’gf‘?‘fl?m@%ﬁé°h<l:?58Tdéﬁ’%ohEWW’aﬁ@&’rg%’\gélP?%'n

m xture can b@ﬁ‘ze%@,ni,QQiWoMtéiﬁeﬁéti]%@hl&M;{ﬁWeﬁ@tlh&ﬂgkﬂqwréﬁlll?ﬂs1 he art.
For exanple, counter-current washi'ng techni ques can be utiliZed. In

cou-nEI er-cur lda'inbmnhsmziﬁng, l,ﬂl:eS-mlrinimﬂhyleﬁeﬁ-ydereblemea@ti-ghtywmyaloéﬂex}'lo%é- in .
atep of ‘i hi StsRRBREABRBoIARNC - CoVF 2ot b mbRRS: ¢ e e Bidign "

mxture to l%ﬁi&l.ﬁ,el%hwr&b-ﬂifén%u'.tfrsmw?é&%e,H{A@)io@éQd,st%lymaﬁze%eZ@,4L ecycle

m xture, and optionally, a |ow nolecular weight P(AS) stieam The recycl e
m xt ur e 10 onpibres®-IrbetmylindnzeiREJ, octpbi(Dandthdcydopenoyind, S-tiebldrobenzene @nd ar

T O P e P sk A Soh i Al <P B! b
|0 the art. SMAAKSTRR)orUeN ol SEASIATmEARIIARGbARYL are ot Lim teod

to, 25 centrifugation; filtration screening. Typically if screening is
used, the recycle nm xtAt eastaonecBOCais utilized topredute thenR{AH) rep¢tie®) maxtdrecycl i ¢

dli i : | kal i tal halide by- t i.bly.
cindi 550 ved SR PQEhHEAE, Drhara eI mrbEh FRTIe e RETBRREE PIES . can
be cont get efﬁaWn% YRt Bout @ (BTBHHE F0 @aﬁ%fl%'idrﬁ‘éaﬁé}eﬂowcmé. ek @fphA) PO Ghd

P(AS) product and an alkali 30 netal halide by-product stream "The al kali
met al hal i deselegtegrfoanhe gtoupacomnsistpg iof ds3-datethy!-2vmithaolidinany fairhamidenret al

hal i de by- pr oduct, e wat er -washed hi gh | ecul ar. wej ght,. P( AS oduct and
al kal i met al#€ %N‘%Fe%e\sﬁﬂ W‘H&Wé#‘g‘m%gyl?ﬂ@mp\é\ﬁ&%gm t_hy%@géagbiqﬂ at ed
by any procags Hsm BN T : S e HAD- sl ude,
but are notq‘l?i%}nte ltog,gmg%ﬁt}?;ﬁ Sg’gﬁ%ﬁﬁgﬁﬁ%%’lf at?l(lgcglﬁﬁvg\??%hs adpoil tives
can be m xedidont {NMRB), sl giprotadtemy Nametinil-ghdapflafmpNo ethytdmedi-2gyrion t he
present _inveniion, Co addj tives include,. but 5. are not .lim to,

i nor gani®® fﬁlqtoé‘th?x@?"gJ’f)yqbll‘%?? oxany ?’,tetE%FPBtgﬁluWabéP‘,i TIXIULRS H}ﬁ%ﬁ de™ cal ci um
car bonat e, _gliclaah 0N YARNP dueah SbARliySldSeastlbi 8w of et absor bent s,
"coloring agents, and m xtures thereof. IT necessary, other polyners such
as, for exanple, polyaAndesitaplelspardefofsaiir pol e asdbtvapreduce tieyR¢ADr

sul f ones, pol yet hyl ene terepht hal ates, 10 pol ybutyl ene terepht hal at.es

pol yet hyl end€2ctigs) rymﬁrﬁy@*@gplaabwﬁgtspame a%eo%r?fi?iﬁegz oé)%? RERSIgEe

el ast oners, : h Tl ; desired,
the i gh mol S BRlEs SibER Bl ML A ned JRICaRFHeyclie Mg ot

t enper at2sr esthigantidesa kidotard&aaies othiooartodetes,uriddogarbohates onganiagulfwrpr oved
properties and high thermal stability and good chem cal %q%gi ﬁb an’P{ 15 The
recycl e m xtGAEARIAE WQERONPES s¢lected Arom mercaptans yRPERAPHACS, Yifesu g?ﬁ’ g4fasgm i n

the pr esenC%u%W%SﬁJho}&syuéﬁt&uW&&%mb hiflads .#a@b&ﬁ%ﬂ%@ﬁ&csﬁ%& ure.
The recycl e feedstock m xture conpri ses B and nodi fi1er conpound. The
first separ atlkalihnetl sutfides andbinddes) undeminturésibrereofn It genexally isopreégrradat e
the recycle mxture. Preferahly, a fraction tiﬁn cQl um jas t'.Iizeg. at
suf ficient 20 YsemdcalkallmetalHailfde a5 arsource iy Bﬁv“‘g\ﬁ‘ﬂﬁﬁ ¢ aEglgReALEover ed

in one e o ; %

i trorent g LB HEROLT LRRRIE Rl fiee Rt A RER, ORI d |
reused. Renosesiunoiius b avaitdbilidyl ahdoddse of usdre The phefentd fallain mietal bisuyfidesis

m xture can cause  the_nodifier conpound. to prgﬁi&itate. For exanpl e, since
sodi um acet atodium bisultide (NadH dpg ko pvailabtlBy @nd AoWpddst sodi um acet ate can
preci pitate when the




met hanol is renoved. Preferably, said separatian is conducted in the
presence of water in order for the nodifier conpoundl2Manehyn2004,| ytijon

wi th water and POC, so that the solution can be nore easily handl ed.
Sufficient water should be added to adequately form the sol ution.
Ceneral ly, about 2 to about 10 noles of water per 30 nole of nodifier
conpound are added to ggeaH@ i refbtioRnafxtirabky alkaliauétaB t o
about 8 noles of water pe'g\%}))ﬁgggé{’(amikgﬁee?pd&g) Igund are added, and nost
preferably, Hydmmtides $cdedbedridasthefgroay eonspseing of litlumehyshioxidecspdium -

The alkali metal halide by-prod tr h ' jrst
Soparat s on JDEORGEROESTE PSS TR Brtvade srRan hftekBenatd ! 8 o, he
Stream COMpr 58 5reWah&bo AN &e'gﬁccﬁltﬁ@boixser@;ahaée pralindda iRtk bytieadtionTétethiel r st

separation zone can conprise any neans known in the art to separate the

al kal i nest al coradspetedihy o%iderwilh statert rErenpreferestl drasbisysodiun hydroxiieaN kol um
is utilized at sufficient t r_,rper@ures and pressures to allow nethanol to
be recoveredd‘i%too%"é“léPﬁ U¥rine to be recovered jn a different

WA ANG Feset
stream The nethanol c [ g,%h N hd G efipRd tB8RbdRE thOIPEAS)

i nvention, a process i?qplrg%\t/iogg tcl)ﬁépgr c?ghﬁgg a hi éh rmla?gul ar wei ght P(AS)
product and teactiermirturé. h&hawabdifier cahfponadposmiecteth fomhthemoonp Fesiftingaf st ep

f the third enpodi t of this inventijon. . ti | ed,
dehydr at od r 8KE8 FEAALEPORARSS G R, PR Gt S ST 6. G ECYEE: b
any POC mev&g&ﬁi%(mgésstgg%gd in this disclosure, and preferably, is NWP due

abi '

to its avail y and ease of use. Cenerally, the POCis at a tenperature
in a range of about 10QfIkhl nedisludariZ@iate Rrodifeer sbmpoundsecandes jeprasented by

tenperature in a range, of about 13 abo 200C, and.most .pr abl y,

150C to 175CthepformuiRi- Ms"ﬁ@%%pat m?é%‘&{ °?‘HB°‘§’roa| d%f‘ﬁ‘uyti@)“g{b%'lﬁ ow

ol ecul ar We}gﬁhl/@%@g fr&gtﬁ‘f"o tiP Sl £ibmanhd Ys saueed frdin thergroagt ur es
[ i sTuse

above 200C, as the , the vapor pressure of NMP can

require that comsstzenéfalkilgytiealkghdnd taed dnd campinstions theyeafswrh agakYgher
the tenperature of 20 contact] t he cool ed, .dehydr at e L i Xxture
with POCISt hé“i;’ﬂ‘é’&l%‘ﬂk)tlh@’dd%@aglkéfc aifﬁa}?(%gﬁ@é&ifcﬁaq@t %ﬂ‘?f“ﬁ?%wg‘ﬁ&; | i near
and cyclic olj : Q1M dl teCHOMEE cogistiftg of
reaction m xtatgg&g%é e?ggﬁé?dgﬁflfe?g?g%? r1;I:1>EOC: shoul d be ag_cfggﬁ%/o produce a
POC-rich m xtighient, Badivat qmuasiaiy rdbidam wed cesieon! dieferabds uh rdeidp rive B( AS)

d i d 25 cyclic ol . This al.l | Of i
211 of "the | GureBEETEPOREIDRR Y esgtoid dy oh RS HELPRARTha B,

producing a K ' i @érr% | tOithidt 6SkodinedICEesiredefter abl y,
about 2 to aggo%{}%ln r%%b%(llas?s&o?pg pe@eﬂb%tgd 13?!3%1( AIS) ShO?J| d be added for v
adequat e20emayadli mivhs icaffoxyRitahiodificd compbumbtasbe tmplogedas atpideteOTBEAS) s
used. 30 Generally, the cool ed, dehydrated reacfi,on mxture. i t ed
with POC at #olwieBearAIspEsienap iV@t%‘ntﬁthSIH?%s%*lﬂ %alé s Sty 1a3§/° gﬁ?‘%‘% t he

| ow nol ecul ar | Vil d | b el @ sndingh€arbeadid on

m xture can bcg‘ﬁ%o%ghﬁga%ﬁr?pég\gcfﬁ_@zﬁtgo taf:%agﬂé@ai { het he PQC rlru-gl1ti ple tines
to further redsitvend be allali netad bytirxidesdrglatbona( AS) and |inear and cyclic

K . Contacting tines between t L ed, debydr at on, M xt
and”the' POC shoul d ba s SHiAlp alfety Betd] uBrois ok impmaF AP Bl o1 ©
mol ecul a5 WQS«:&D (d“‘ﬁ}od%gg tl‘fé’?{eAS’) RBdidnl ABRIreQré SABRES frofpHeagoupi Nes as

mn e a equat

short as e’ can t'o renove | ow nol ecul ar wei ght P(AS) and
cyclic and | ig@aistiogiofditkiusn heetate fdinataate, prehssiina eedatee HbMWD PrAPRigfe.

The second step of the third enbadi nent of, this {nvention conprl.i Se
separating t h@dlﬂm-nfpwﬁnﬁ‘iexilﬁ\*‘ént%"ﬁﬂﬁ&ﬂieléwﬁat@*oﬁ“#’&mé?rbélgbfﬁa%?ngﬂﬂu% ‘3%?’3“"
stream The 1 i eabdihm i G hedtdnba@Olitturh OI-Mefifylosaigakd, ses
hi gh nol ecul aQO%g‘ﬁQ&%Agglﬁ@&?aﬁ%y?%?&co%pound, and al kal i net al

hal'i de by- pr ogstaésiumhiddetgivan retidiuar 4 ediyitetradecaRiate, sodinmnoetadecaneattal | y
granular form The liquid streagm.is in substanti.ally |iqui @Egg_d
conpr i ses3UPocsodiwa; angicosaadisy H&PWC@B&"&WSW@% GSIEE c?’%gaﬁ%ow

mol ecul ar  wei cyGhd | DiSBsark R Bte, Iotadsiutio Bpslohexbieetaney
nmol ecul ar wei gﬁmg’%‘% s@%ﬂﬁ%&ﬂl&%ﬂg&% ne sol i di@ The separation shoul d
be conpl eted pbtassiuarEnzaite) Hthiimidenazoate) sodium banzoatas patassim widdHalthe POC
was contacted with the cool ed, dehydrated reaction m xture. If the POCrich
m xture is cooled, the | ow nol ecul ar wei ght P(AS) and cyclic and |inear

ol i goners can precipitate on the high nolecul ar weight P(AS), 20 thereby
decreasing the efficiency of renoval. The separation can be acconplished by
any process known in the art. For exanple, screening can be used. The third
~ Step of the third enbodi ment of this invention conprises




contacting the solid streamw th nethanol to produce a nethanol-rich P(AS)
product mixture. The methanol is utilized to renove 1RAM&ch, 2004 odifier
conmpound from 25 the hi gh nol ecul ar wei ght P{AS). The sane conditions as
used in contacting the cooled, dehydrated reaction m xture wth nethanol
can be used. The fourth step of the thi rd”énbodi ment conprises separating .

t he met hanol - {;i€ uet..mxfure to owoduce a hi mo] ecul ar wei ght
P(AS) product hg%gn ?ﬁl?@}?g{%%m% “lal‘lf‘e%'gﬁﬂ’é’iﬁyég"?)&?@e ?295}(@&08 PRSP~

met hanol , POClolglactt6, lihilirh i4eethgRyBIoHE lackhes, SlahXkired thetbofDETREFR B S hed
by any process_known by those of ordinary skill in the art. For exanple,

such pr ocessedkalmatalGagepxylaig medifiemenmpaunidtfor usoin ténimientiomis sadjum
filtration, a i ... 12 March, 2004 -13 The recycle m xture
can be separ a?%éﬁig&]_ggﬁé@?flrﬁé?&gg%!aarbéwb}?v"z%fé’ ?’rbdof/é%cl“a'eﬂ%stshanol and the
recycl e feedstock m xtudkalil feetdli Hatile 20 doRpAMAE ubeBl REARS RIvENGRHSY

di scussed in this disclosure. Said hi 8h nol ecul ar wei ght P(AS) product can

be handl ed astSspP8iRNwEIspluhl i diseROCroridandedneds sduble. in| nmyxsureaoft the POC
enbodi nent of LSy ventd-an, rocess is provij.ded to,recover, nethanol,
sodi um acet at %Ii,id%f?\béﬁ %&Q{hrﬂgfncf) ﬁ’é’g}lﬁ“ﬁuﬁaf g’ﬁ”goa{ﬁﬂ i"?‘h‘g“ fcgloﬂ °t38pe ‘I‘FBP‘ﬁé‘s a
fourth embodi medifice eomipotas, A RGE bolablelf cohaial POSS RRM Y td? XRMPRNRINMDO
produce a methanol -rich_|l ow nol ecul ar wei ght pol y(aryl ene sulfcde) m xture.

The 10 same conditions a&esseend step imthis first gmbodimeiticonpirisea vemtintghtheet hanol

can be usggl. ] {. in fourth enbodi conpri ses separatjng said
quench prgges‘]é-&ﬁ% %%%?)‘?n ?rlucﬁ”? BW%?V&%F?P’&}S{I’S%C BEHY( 8 1°§lﬂqﬂfti"’de)
mxture to prhiugeated A8maTt REHPALNIB oo thePoYdPresbRRemitutd #eproBhQdNCt and
a recycle stream_ The recycle stream conpri ses nethanol, polar® organic

conpound, andSflefh KeBydrated reaetiuumikturehe Thew (M) aeastion misiterietmyss Ibg(capledene

sul fide) prodyc A I ecular wei ght . poly(aryl ene sul fi.de). and
cyclic and | iﬁlgé{rt%poi 'ylhkl gr%flchﬁgngﬁkﬁf 88%‘%%‘2%}%@%&%&55&5?%& t@%gﬁe
acconpl i shed tnpleatlir Wedglt SR AS) A6 i fBrrhing @ituled, Whigk AR E1o HeGhyRkRCESSes
can include, but are not limted to centrifugation and filtration. 20 The

recycl e mixt ufParaiiand the pigtametechlar trraglitiR(AS) Sopmatiz loon nzajemilarsweightc ussed

reviously in i\S di scl.osur.e. Th w_nol ecul .wei ght I ryl ene
E ul fide) %r odg{:/{g)c%% %Véhléoaﬁ?;&eéas&ukgw\r}g‘t"é St g[rh& B%Jﬂlf’e% QEG%@PXW& REHY ow
ol ecul ar wei Bint Redtydfathy |c8BRdSrehdtiodehixMire 4 GmB 08l a dRajBlika bl tHEe hitkeribi de
by-product stream The alkali nmetal 2S halide by-product "stream can be

treated in theordige ofdhe bplagensted amooragicarwmpiosndis sBy venting dles waternlesshivater

di scl osure. anpl.e, 1. The foll ow,n anpl e shows t hat t hanol
can be separ 3‘%?? korE §?n%ﬂg%ﬂ/lgwgfrfﬁ%‘{%ﬂgmeg%sé7@dpﬁ ‘GBFOW@PH%‘ﬂecﬁS and 75
granms of 20VP {istusber lalihfthRdi6z16¢es. wseisaadﬁ%gﬁbmqﬁﬁﬁ%ﬁédzitb ichfentr ound

bottom fl ask containing boiling chips. The Mar ch,
S) processes since removing water in order to recover the POC and modifier

compound in later process steps can be highly energy intensive, and therefore, can
increase production costs of P(AS). The halogenated aromatic compound can be
condensed and recovered for reuse.

25 In a second embodiment of this invention, a process is provided to
produce a high molecular weight P(AS) product and to recover the modifier
compound and the POC. The first step of the second embodiment comprises
contacting the cooled, dehydrated reaction mixture with methanol to produce 2
methanol-rich mixture. The use of methanol provides a method to recover the

30 modifier compound and the POC since the modifier compound and the POC
typically are soluble in methanol. Generally, the cooled, dehydrated reaction

mixture is contacted with methanol at a temperature sufficient to remove a majority



- 14 flask was attached to a vacuumjacketed fractionating colum. Heat was
applied to the round bottom flask using a heating ndi2Marcith2004cuum

j acketed fractionating colum heated slowy due to internal reflux. A vapor
started to flow through a condenser and.ighto a receiver to produce an
overhead liquid stream The flow of 5 vapor slowed until the tenperature of
the fracti opaihdehodificdonipogneaneé POG.t Préferablys saideesoledy deliydraied reasHi@nbot t om
fl ask. Upon reaching the b%iifl ing point of NVMP, the flow OE %ﬂg R rjead
liquid streamixtuse isreentacted with; mathapel il @ SeHPREAWS 1P A PHRLE col"'um was
cooled to room t rat yre eal. t midAmizedas then

t erm nat ed. a%ut':fd;gfi %’n{sfusoFﬂ:neg&t{éﬂ\}graﬁ °ac}8ﬁ°%8?§%§?‘?‘g%mwe collected in
smal | vials. These fraGenepaisy,abeurl.Saombeunts poupdsdof matianelmer ipeundefr ound

bottom fl ask were anal yzed using gas_chromato rth . ﬁ I¥se%s ﬁlf é &1t 7
fracti on$ i rR(ASatieusadniatregevesAle B‘gﬂdﬁﬁrgﬁ’ﬁ“%’l‘mgﬁ@ &6%? ggd feteara. 82 €am
col |l ected was :get{]ﬁ;ol a(fd%{). 4?}%{%)#}( \3@{@!&-@&&; NVRecdARed ﬁﬁsﬁp@&rhmg, 8
sanpl e of tH& 3PRuT HPPAPEHY PG 51 POEnd O TEATL R B Sund o be | 00% NVP.
Thus, et hanglycasuide ot el pkf peirnef P(ASONThe/Prefeixedringep arprasipblishadp| e
shows separation of a recycle mXxture to pr odaﬁ_e met h%no agﬂ}ﬁwc%ﬁljge

f eedst ack mtntaﬂieeuatglﬂ a;ad\r/feg@m@aﬂvxm%ﬂ 8?1?8 \T@Z’T?. B fﬁf‘b 6 NP, 715, 90

. % et hanol, an : % . ate was fed to a | aborator

cont i nuous o‘#’gt"iof’tjcgt P%Wdﬁ%tf‘{@a%gwgalg{gg ‘i nuous rate of 504.20 an/Kr.. A
smal | qugptity of NWP mﬁeﬂaﬂ%',tihé'domedﬂda@draed neackiot rhiscturd e cordacted wWikiis

heated until the recycle mxture reached reflux_ at \AhiChlngaOi nt t kettle

t enper at ur e mathanpha eufficiant ymbenof times 1o 3deqyatel R feraeYg & MAMEYRIMEut t he
col um was aboyt_. 66-208C. . A neth 20 Qestiioan
over head spl MOAHIer £AMPPBYE é‘Héntabe gﬁ%v&%@%@%ﬁd@ﬁ%@?&gﬂﬁht hen to an
over head recgjiM@rfe isTdpRtR¥Y WRAEARAHO & atieaststhteet mpetitidnsct Theosodded i nut es

and to discharge to the overhead receiver fqor 5 seconds. The r

feedst ock i dehydeated seastinp avixiure gan he cRatacied with 8‘9‘%36‘8? By 28¥ .’ﬂ‘gﬁ%ﬂ‘(ﬁ%ﬂv‘?
After 30, approxi mate one u r 26 cai b hgliged. hamol
stream ahfil tﬁbﬁ}ee yc:Fér ’é%@gbé?(un%&%gt %Eljtﬁﬁ%@%%?ﬁ)m gf t he klettle. The

recycl e feedgtggkr-Sirdndheashing, (Rt dvald, dshydrated weaationmabyuredfldyys in ae Mar ch,
2004 -15 gas chromat ography, The recycle feedstock pi xture contai ned

99. 50=wt . % NifRectiorg andithesmethangh Hpws am gheOPROSIHE WEEEHOYt her conpounds. The

nmet hanol stream contai ngd 99. 73 w %, ' %Wes%@ atidOthet . %
ot her compounds. Duri ng Th¥°a8y) 8?Pr?éﬁﬁg%§€&{v9a%£%%c§g§ﬁ‘by Vi sual ﬁarLlspi%ti on

that the 5 S?:?&Hmo@.frﬁh%&t@@qa Brb@iced high rhdleciiat weiphoP(ABRputident #idati on
kettle and co Thi

um. I's exanpl e teaches that nethanal e renpved
ef fici enkDy freqywiesnuxturn, auéggﬁendhd 3W°Wﬁ%wlgtﬂ@§§§ﬁ$l enﬂ‘ ¢
denonstrates that water can be ; '  tTheh
paig%%c%tppxg%eaa}g&ﬁgmﬁ,%?d Ghy @1%&' &Bntpdting. (Th R

prevent the &E% i'fumacetate’ In t ottom of the .
distillation ket whiiht FUAB) Birese domprisasiosi molastul weight®(hs)eand quglie

utilized except the recycle . mxture contained 14.60Q. % et hang| 0
w . % NWP, 4. ﬁgxdvﬁne}ir P(Ag) oligomers. Separation can be accomp%slv\{ted by any process kAdw?
in the art. For example, such processes can include, but are not limited to,
25  centrifugation; filtration, and screening. Typically if screening is used, the recycle

mixture can contain low molecular weight P(AS) and cyclic and linear oligomers,

alkali metal halide by-product, and possibly undissolved modifier compound.
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
30 metal halide by-product stream. The alkali metal halide by-product stream
comprises water, methanol, and alkali metal halide by-product. The water-washed

high molecular weight P(AS) product and alkali metal halide by-product then are



sodi um acetate, and 8.8 wm.% water. The kettle tenperature was

approxi mately 1 S 190-198C, and the tenperature throldMarch, 2004 urm was
approxi mately 68 102C. The overhead sputter was set to collect for 0.3

mi nutes and to discharge to the overhead rggeiver for 5 seconds. Sanples of
t he net hanol stream and the recycl ed feedstock stream were collected after
8. 66 hours of sepastted byuthy provess ke 16 ¢hdart 0 For CREAPIB] Q@haRbYessetahhe
recycl e feedsto léﬁ ] xture equitai ned 97.53 wt. % NVP, 0.00 w . % net hanol ,

1. 63 wt . % wat Beludgnbutare gohdimiteds tog cortrifugstipn @and flltratioa. net hanol  stream
cont ai ned 97. 36 wt % net 9 ) o .02

wt . % ot her conpounds. Neg |g|lglls gﬁ%ﬁgfé\%ﬂ{?’ya l?{%dznw?)tﬁ tﬁ%g}%nﬁﬁggg}ﬂaaf g%\?%lg

observed in t RAASotroductodbtailned dh s presdrit gnveneibh) Contradh abdifves pghadphbwas
used to determne tlhe 25 anpount of sodium acetate in the recycle feedstock

m xture. O 693,15 ligutcshto, dvpaeanic fllernfes-walesy Hberd carppn dibegJitaninanexide,
illustrates tRatikh gggd i Qny Qf.,- t I cl 1 xture substantially
prevents the acclll}%r]u%ét i orﬁé’o@aé %gléﬁhgét&lgaégﬁhxlﬁg%, %lgrg gfgﬁﬁttc# s?rﬁgxpts, coloring
distillation hgtd and Anxataecthep@ys bal ance was not achieved in this
experiment 30 for the sodiumacetate since the distillation was not
continued for a | ong endlBerestarntotber palmees sush s, fov example, polyamidss,

described in ' r . PQS r 4 - 16 il,lustration,
it is not -i n?@kglelgm%g %otelp %%&;ag%’ § ﬂgjree ef/ s‘%lﬁ?rl\é? ’sggl]k?téﬂgrel%l ‘%fﬁpg“é%}e%?’ all
changes &ifid npelybitgkht aerephthalatds, pbKetRicnes, pobropRates] P@l&&@rfaﬂuoro%%ylﬁéﬁh,
2004 -17 CLAI 1 rocess to recover at |east one pol ar organi ¢ conpound

Ap .
and at | east PN¥etherarstercslagiomsts, and pobether pmideylastemetsi alsp mgméc)edsai d

o o th . . A .
i xture comprising i ghingreh e HRRaoCay R0 L0 Ibhaed e "
nol ecul ar wei‘glrtd pglheatifiy e tensedhthiedalp BysHoue 480FE td pré@idenirdd produéise

Sulfide) oligoners, at |east one polar organic conpound, at |east one
modi er conpoulR¥IngnproNed preperties and high thermal stability anth@oedchemical resistance.

t enper at yrse sufficient ISl f id high nolecul at i.ght .pol y(aryl ene
sulide) to produce a cogﬁgzgér};gg%#)é%%mgx h«?g?paia)t ent f’ﬁ%’%ﬂ?&“ ’66%{%661
reaction nixtoptéonally,r ientheeréseiied Of mayerofo yieRl MelhAhGIrankir »racysliefesdrtdcrd
reactiop mxture to produce a_ cool ed, dehydrated reaction mxture. 2. A

process accor BHY e ol kg Eoxrle feadstonk mévanmymnm@ﬁes PPGentt mrdifing compeundol ed,
Y O ar e9) " oRid 1R BAAtEHOE alhd Bl ESRBRG! ary RERMHES P RERER seppRl the

m xture; 2) separating sard ne ( _

nol ecul ar wei ghyclpatixuae.y FeeRrbl,fd BQtidHalEH blunth [sQ8NiZEE albafiieieq and
optional ly, a | ow nol ecul ar Wi ght poly(arylene sulfide) stream wherein
sai d rec;?é e FMPCTATEes gnp pressuresde latiawl metbanel tpdieaecayerrshinconsostprammand thed

said nodifier

recHip Wetock mixture to be recovered in a different stream. Both the methanol
and 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
25  is not appreciably soluble in NMP, sodium acetate can precipitate when the

methanol is removed. Preferably, said separation is conducted in the presence of
water in order for the modifier compound to form a solution with water and POC,
50 that the solution can be more easily handled. Sufficient water should be added to
adequately form the solution. Generally, about 2 to about 10 moles of water per
30  mole of modifier compound are added to adequately form the solution. Preferably,
about 3 to about 8 moles of water per mole of modifier compound are added, and

most preferably, 4 moles to 6 moles of water per.



wherein said | ow nol ecul ar Wei ght poly(arylene sulfide) stream conprises

‘I ow ol ecul ar wei ght poly(arylene sulfide) and cycli chi

poly(arylene sulfide) oligoners. 3. ~ A process according to_claim 2
further conprising separating said recyghe Mxture in a fi rst separation
Zone, optionally, in the presence of water, to yield nmethanol and a recycle
f eedst ock m xture; ein. sai dresue e 4886 tsekmnoax tusrseparatedrin seirss ai d
pol ar organic conpo%%ﬁ@?}zg‘b%ﬂn%gﬁﬁgib?rg conmpound. 4. A pro gss accordi ng
to claimz ax%*i@ﬁ Bhie {dplodace aRifnbISmba bont atr@#IthbPFél%‘F”&ﬁ B SXTA™Ar

wei ght pol y(aryl ene-sul fide) product with water, {0 WednSfonwashed
12 March, 26ddprise8 watirgndribe @E@Ihalﬂet\%}ehﬂl‘f{é Wd??égF@I’g%egﬂgkgﬁ?‘lﬁéo) mg oduct and
an alkali metal halide by-pr il toMa8&rBicnthe Sdall mbtshhalidestyal hal i de
by- pr oduct %m%ﬁmi‘é‘é@sﬁ%@{ l%rrtrialfgﬁie?n(c))l ,Bar id said al k&l i, metal halide
by- product . ,AREOG R, APFPEbIYYa tiactbmdtiondcolume hertidzsgatissiifeY epar at i ng

said al kali “"netal halide by-product streamin.a s SEeRAr dlehANar@oe to
produce net tmmeratared aad (presseres tte @by fﬁﬁgi’%‘?‘ﬁ@&i rgg(%(r%?‘%e&sﬁeam conpri ses

wat er and sai.d al kali netal. hali UCthe sHlethdndlr ogebs rasedr di ng to
claim1 fur ORBf 1 BRPFIYFIFS )2 %15%?%1?¥?%%Hsaig cool ed, dehydrated,.reaction

mixture Wth additiong}, pebaretaimes afahjsnmention, privesed 1SPTR¥IASH Or gani ¢
d-rich mxt ;2 ti i d pol ' ;

ompound- 1 qhraticx ahigh raAlprasveiEhl B STeRRE AR Eo T & 1Oy

wherein said solid, streamjs, i halihiyd sRibbéinfeat of dis ivenpen ses

hi gh nolleculc'&mpﬂiéﬁ“bﬁf‘é @Eﬁn%/?gr y'rlé%g%égfehad(}g?éﬁggl d pol ar_organjc mgund,

said nmodi fi egonﬁ,gfgp@g&gac@rgdhéabdleaj Gctlydravet edactien With BIYC 3P PERAUCS ein

said liquid streamis in a substaatiall ;

liquid form ' 1436 8re, and
subst ant i al | fjchamixtorfe. sBhelPOScarobealy B ?"g’rﬁ’t“s oty 5%9?‘8&3%? fi dreeﬁ “and

cyclic and I|ingar, pol vl ene . e 0 hi D 048R! oF, uss aiGEnprillyy therRfaqiis at
conpound, arﬂrie?%%hlg ﬁmi ‘i%quolﬁé)\&%lgﬁlgh%%ngct iuns sai d soli d&s(l') -Ei%a W th

rreélhi)nol to Qlti ﬁu&dm?%gelc}ﬂdb'@mhmﬂofﬂz;uofh&@ .}cgﬁgg“blb’oﬂl? e tre;
an separatirfg said methanol -ric b:?pc% ar 9@ o'%jr.l_a iy St%;ggl%y,mx ure
%/(% %Hg O

to produde aalémperamteinus smageti@houl e) product and a

recycle mixture  wherein sajd recve W LR 133POPHe Sotubility ldriow, sai d

pol ar or gani é%&%‘ﬁoﬁfﬁb a%gte’%cg&%ﬁbéaﬁofelmgfaconpound. , process acl}coor di ng
|

7, A
to claimé fykialar GRIRE BIAY) ifaneP@C isgsiguificantbclpeies AL EPE AR, 259V st

separation zone, optionally, 'in the presence of wate | irsahhetme!
and a recycl @00%xdENMR isruseduassthe PQO, g V@ROT PEEHTC pim%?iﬁéai d recycle

feedstock m xture. comprises, Said: BAkdke 0E4RNT Proarmherne wngemaird ofndi fier

conpound. contacting
20 contacting the cooled, dehydrated reaction mixture with POC, the greater the

) and linear and cyclic oligomers that can be

amount of low molecular weight P(AS
removed from the cooled, dehydrated reaction mixture.

Preferably, sufficient POC should be added to produce a POC-rich

mixture that adequately dissolves the low molecular weight P(AS) and linear and

25  cyclic oligomers. This allows removal of substantially all of the low molecglar'
weight P(AS) and cyclic and linear oligomers, thus producing a higher purity high
molecular weight P(AS) product. Preferably, about 2 to about 7 moles of POC per
mole of P(AS) should be added for adequate removal. Most preferably, 3t06

moles of POC per mole of P(AS) is used. -
30 Generally, the cooled, dehydrated reaction mixture is contacted with

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

. . ) . . b
weight P(AS) and cyclic and linear oligomers. The reaction mixture can be



8) A process according to claimGor claim7 further conpri si ng cont acti 'ng
t he hi gh nol ecul ar wei ght poly(arylene sulfide) pro rto

produce a wat er-washed hi gh nol ecul ar wei ght pol y(aryl ene sul fide) product
and an al kali netal halide by-product strgam wherein said alkali netal

hal i de by-product stream eonprises water, “net hanol, and said al kali netal
hal i de by- pr L .2l WS WeSdig
Separati g S ol i P OESARREE B 19tk D0 e ol oLt Wik
separ ati on R{AS) tand pinestuarel tirdlicaoligonendd a brine stream wherein said brine
stream conpri ses water_and the alkali netal hal|de by-produci. 10. A
process according to cPRMATEE Umes Btweshthe S‘i"ﬁ@‘!’ qej‘yé&%fjaﬁ??‘it’r?é‘ L5 4y d

stream Wt t ypapbyranel,d ge Eﬁﬂﬂdi'%t‘ 6 bR Absthhifhy! zﬁl"%ﬂlﬂe%@! AbledRlaht
poly(aryl ene sulfide) mxture separating sal d”met hanol -rich | ow
mol ecul a5 wewgiit R@LS)(andydyelie and lineaedligomndrar €ontacptiotts ae short @sy Inmireel| ar

wei ght pol y(ar %Iéene sul fide), product anti a ,rec%(cl e stream wherein said

recycl e streambeRdsARaedo rememiow medgcalar oveiahti (Ao mpdryalic and liagarg

nodi fier co : rei I . . i ght pol y(aryl ene

sul fide) pr o@%g&%gsoﬁg& %Y‘\g§°§£°:adﬁ§“&$‘%¥§%’vé§%‘§§%m‘gf‘ﬁgf pol y(aryl ene sul fide)
arid, cyclic and |i neaThgsdcpharsidpesteths hird dmbodimeano @ tisis idviention AoMIpOiSEsS S
according to claiml Q further conprising separating said

, . recycle mxture
in a first sEpHRrERS 81t DOReictoptixyrralo Rrodnes a splid predse Aeed adquéﬁ'é?%m-t dbgi el d
met hanoly pandgq GEXR!E i ‘i%ﬂﬁét%ﬁlﬁ? S %m‘%grc%hgar?séé gig;f)xgx%}:ﬁla; %%& ock
m xture conpri ses sai d pol-ar organi c conpound and sai I T1er corfpound.
12 March, 208AS)2PAR, mAdified cofipoand,aindi dlkali metd] dalidd By-grodicai Mhe highur t her
. conprising contacting, said | ow nol ecul ar, wei ght pol y(aryl ene aul fide).

product w t INSEWRr wWEight BEASk 1sainm sehstantialy granglar feimac ( her liqiad §heam 1§ in
poly(aryl en A I : i - duct stream
wher ei n sai gd %ﬁ%‘ﬁ@%p éﬁgﬁfghﬂg@ab@&nﬁ%ggo %‘Zée{%gﬁ%&ng ?@gé Qﬁwgt er,

met hanol’, angbstantthlBl bt tHeelodd mdddcuite viadlghitr (AIS) tand kyclid\apd hiaearsP@S)or di ng
to claim12 further conprising separati n? sai d al kal i tal hglide

by- proddét sQligemers nThe dew sneleadpravaigho RlABhEs indhp forpn ot imgsAlADI and a

brine stream Werein sal | kSt orARd hkial {o iRt al
hal i de by-product. 14. ’?ﬁé g‘%rﬁ(%%éet{sbg1 Szljioég?g% ggﬁp{?&% 2gltizyrr\i&gﬁﬁfeart he%lncorrﬁri si ng:
contacti ng semgefatutdiat whictedi® POChvaeddinavndd withphedocled adalytitatetbteactiarh | ow
nol ecul ar wei ght pol y(arél ene sul fide) m xture; separating sand

met hanol - ri cHIXte: b itee BOS-TiokimgKturgé qoded; |t iove malerdar Wrighl PADAY a | ow
nol ecul ar wej |3 e L fi . stream
conpri sing ét Hér%g?,l%%%{%l#gogﬁag#fé pg%&n%%ér)lg}{gltr‘\%ﬁ{%gﬁﬂcg@gr glglrr%llq}rt\’i@r}g)’sai d
recycl e 29t r edherebiy tdeceadiflg tiee yfflctend i ueolball Thpaepiration tan baiccdnmplished
separation zone; and recoveri ng@sal d_| ow nol ecul ar . wei ght pol y(aryl ene

sul fide) as B pRbBIReessOEnOMIBI st s Forexampleowaessing ey b Bigdi 0 any

precedi ng cl ai m Wer ei i.d, reactd M ' : : ture
within the range of 1Ogh§:?hl?%s%ﬁé)tf'éﬂgBpfﬂoé&péﬁédgﬁaggg{ﬁgglﬁgﬁggp t‘:fc-}}qiﬁﬁ%)é}ocess
accordi ng t ocontactiag@h®bolid s€ah RGtiCathaRolltolprolie £ metlemblirick FEASY product ur e
is cooled to a tenperature within the rage of 125 C. to 2Z5C. prior to said
venting. 17.mixtyieocBaesmethanelisilized 4o yeppre thei RCandi madifise ceinpownd fom
pol y(ar ne | £, de) 1 . | i . i l.ar i
Comountts s R ghfiRlechfpr REGHPPEGRS, TEf: Bithe LB BE FLoRRIR Be | oo
accor di ng t ocevied, deBydrhtedrres@iin@ixe¢hi With etifanohesebs used.d addi ti onal pol ar

organi c conpound is at _a tenperature within the range of  100C. to 220 C. at
the 12 March, 2004 - The fousik step of ghel thieh embedimgnt COMPASES ERAFUNE Y1G ecover

e

sai d process conmpri si eps cool1ng sa

pol y(phenyl ep@daét! iridd@}ec?'elécx’ni)@ﬁke. MThe tecHcle MmRErs icomphisghmethandle O rand

wei ght poly(phegylene sulfide), |ow nolecular Wight poly(pheuyl ene

sul fi de)30 cymiodifies samponedy The| sgparatieny camh be apsorapished by Ay AresesRrPPVRRYdi um

acetate, sodj l.oy.i d : Rraduct , r er.at: it Ripat he
range of 125“%?3’ §g°%%a%s%5p%§%t %{‘sgﬁf]gfwlgals&&ﬂtﬁﬁ%&%l "reagul Fg@dﬁe‘?gh#e

pol y( phenyl efgt lititéd €s)cearifupdtivn, Hlesise afd corekbritgrsystetison mi xture; 2)
thereafter venting said cooled reaction mxture to renove a majority of

| aid water from said cool ed reaction m xture to produce a cool ed,
dehydrated reaction m xture; said process further conprising: 3) contacting
sai d cool ed, dehydrated reaction m xture with additional NMP which
additional NWP is at a tenperature within the range of 100 C. to 220 C. to
produce an NWP-rich m xtuxe; 4) separating said NVP-rich ~x~ixtLUe to
produce a solid conponent and a liquid stream wherein said solid conmponent




6) separating said nmethanol-rich poly(phenylene sulfide) product m xture to

‘produce a high nol ecul ar wei ght pol y(phenyl ene sul f L@8dMapemd2004 st r eam and

a recycle feedstock m xture stream Werein said recycle feedstock nm~~ctcue
seam conprises methanol, NVF, and sodi umgacetate; 12 March, 2004 i. ~22
7) passing said recycle feedstock m xture streamto a first separation zone

for separation into arget byl alGolal 5 hE3ERRAEd in Hid Mmcparation Tong VP and

sodiurn acetate, and recovering sald NMP and sodi um acetate as products of

the processyidl) nmegihaciidhedetytlbifesdstook anixnae. iRieghirst FPRIAIGAEADE AL
sul fide) product streamw th water t.0 gr oduce a wat er-washed hi gh nol ecul ar
wei ght pol ybpsreprpyionsly disqusses) ing 8308 ’feam and a sodi um chl ori de by

product stream wher eid Hfﬁ{r%q{,ﬁpwc W&g%}{tiﬂ@.sw)r@d&du&ibshamﬂedwnprises
um C e;

wat er, nethanol, and sodi ori contacting said |Iiquid stream of
step 4 withppaidignodistssed odthie disclostieanol rich | ow nol ecul ar wei ght

I h I [ fid 1 Xt : 10 [ i.d t -rleh:d
P TSl s R SR AT,
| u S |
S B0 YCBUGR SN oBEREEls POICRENPOR i

said recycl rrses ne ce, and sodiurn acetate; and

wher ei n sai g kipomthasab@iimeri althprisss\coatactiog ¢he Ligdid derpam rwidy BEthaBRbIA ses
id | | | i ght | h | ert fi d [ C- | 4

0l y( pheny! aveduals metnot iy anolienarsupith piGirRRt BHHE it FRE™

by- pr odgg)it stream g{tigﬁ% S0 yfed @oxﬁ?&ﬁ%ﬂt&é%gﬂﬁ afrbsf wHED thelianpnedncise axsdhanol

stream d S3"55°R eam erein s rine stream conprises water and
sodi um chl ori de by- pr oTie bécohd)stepoimbionttheersadimentcammpsisss pRRAFRAtBE 8tdp 10

ith said | e feedstock njxtct t f. ; [
i d | ow oI GSImprosersgReSBPY LGt [ ARG HEIERLPOMA At PR, FRERA, O

wth water to produce W@@H GRS pYRIughindo® ratlyaleydteam.
sul fide) pro‘%fﬁ “tt fo&l%%%édﬁ%, S Fgﬂbg%ﬂ?rﬂikge by§ Br oéluct stream \Werein
sai d sodi umphd Riciele sk¥amr @msrises nieiemot,opylar srgeniserogrPoundtaidnModibitid sai d

sodi um chl ori de by-product and wherein said, sodi um.chlor i by.-
stream i § coesmpraardni Ehe koay molerpilarveaoPOIYETBY F‘E}E‘BS)[ pllso g g‘ﬁ% éé{r%r%égép’ﬁ}sw

e S et W oy B 1bnd Ry At/ Gandiitar oty (APndisulAic) ASI

alJ 0} iA{ v]ql g i)],n@ci;ﬁ&r]g_ahmja] s?e]pi@idbﬁ a:]hﬁ &%ecaa]:ma})hsi}a:}idw] oy MF%]@QYV@a‘PC‘BC art.

c”a] ca] ca] c*a] ca] c”a] ca] ca] c"a] ca]cal] cal]cal] ca A . ;
AQInRe2L+oi { Fat g)ba]ﬂ)q1@,850@3]Rf&‘}%éﬂ%%ﬁ}‘é&f‘lé‘éf’c‘&‘]tc?éf 85{ 55‘1%851‘% serifugation and, 1c
a Ucnalcalc }ica cal] ca] ca] ca] ca] ca] ca] ca] ca] ca! Tl #r 4gxPDv

ytoj e [V]ca] gtﬁ%‘f‘ca] ca] ca] ca] cMa] ca] c”a] ca] ca] ca] ca] ca] ca] ca] ca]ca

Ul c”a] capgal ca] ca] ca] cajieadesdle apirake ajue b saparstedlin ghe fixst sepggation Zone as
$EPPKWBERE ' (()L))>**1++{vql gb] X] ] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
ca] ca] ca] ca] gﬁ;cussed previously in this disclosure.

The low molecular weight poly(arylene sulfide) product can be
contacted with water to produce a water-washed low molecular weight poly(arylene
sulfide) product and an alkali metal halide by-product stream. The alkali metal

25  halide by-product stream can be treated in the second separation zone as discussed

previously in this disclosure.
EXAMPLES

Example 1
The following example shows that methanol can be separated from
30 NMP by fractionation. '
75 grams of methanol and 75 grams of NMP (Fisher Purified Grade)
were added to a 250 milliliter round bottom flask containing boiling chips. The
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s' 10%@&' 40 Y}erE: / 10@ iﬁgw}f’lfot?@h@:)c containing 78(83 \)vtA; Nf% (1)5.90 wt.%
methanol, and 6.07 wt.% sodium acetate was fed to a laboratory continuous
distillation kettle at a continuous rate of 504.20 cm’/hr. A small quantity of NMP
was initially added to the kettle. The kettle was heated until the recycle mixture
reached reflux at which point the kettle temperature was approximately 210°C, and

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

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

The recycle feedstock mixture and methanol stream were analyzed by
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This example demonstrates that water can be added to a recycle
10  mixture to help prevent the accumulation of sodium acetate in the bottom of the
distillation kettle.

The same procedures as disclosed in Example 2 were utilized except
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

15 -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
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 ch:omatography.

20  The recycle feedstock mixtur;: contained 97.53 wt.% NMP, 0.00 wt.% methanol,
1.63 wt.% water, and 0.16 wt.% of other compounds. The methanol stream
contained 97.36 wt% methanol, 0.03 wt.% NMP, 2.60 wt. % water, and 0.02 wt.%
other compounds. Negligible precipitation of sodium acetate was observed in the
bottom of the distillation kettle. Ion chromatograph was used to determine the

25  amount of sodium acetate in the recycle feedstock mixture. 0.69 % by weight
sodium acetate was found.

This experiment illustrates that the addition of water to the recycle
mixture substantially prevents the accumulation of sodium acetate in the bottom of
the distillation kettle. An exact mass balance was not achieved in this experiment

30 for the sodium acetate since the distillation was not continued for a long enough
duration.

While this invention has been described in detail for the purpose of
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Nr OPQQy RSz X@) ling said P(AS) reaction mixture comprising high molecular weigh
10! ps348$109 ST ()-2109& ()-!p ##10% - & ()--lf #H109%H#8 () - -
| a” ## 1p9¥&(aa'ylensssﬁ$¢)sk!$s&o@nular weight poly(arylene sulfide), cyclic and linear

10! p& 10% 'y 0Y& F 10‘V &. -
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10% & fokifid cox]n%o/'ﬁéd @ nlkali metal halide by—product, and water to a temperature
sufficient to solidify said high molecular weight poly(arylene sulfide) to produce a cooled

reaction mixture;

2) venting said cooled reaction mixture to remove a majority of the water from
said cooled reaction mixture to produce a cooled, dehydrated reaction mixture,
2, A process according to claim 1 further comprising;

1) contacting said cooled, dehydrated reaction mixture with methanol to produce a
methanol-rich mixture;

2) separating said methanol-rich mixture to produce a high molecular weight
poly(arylene sulfide) product, a recycle mixture, and optionally, a low molecular weight
poly(arylene sulfide) stream;

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

wherein said low molecular weight poly(arylene sulfide) stream comprises Jow
molecular weight poly(arylene sulfide) and cyclic and linear poly(arylene sulfide)
oligomers.

3. . A process according to claim 2 further comprising separating said recycle mixture
in a first separation zone, optionally, in the presence of water, to yield methanol and a
regycle feedstock mixture;

wherein said recycle feedstock mixture comprises said polar organic compound
and said modifier compound.

4, A process according fo claim 2 or claim 3 farther comprising contacting the high
molecular weight poly(arylene-sulfide) product with water to produce a water-washed
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5. A process according to claim 4 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 said alkali metal halide by-
‘product.
6. A process according to claim 1 further comprising:

1) contacting said cooled, dehydrated reaction mixture with additional polar
organic compound to produce a polar organic compound-rich mixture;

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

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

wherein said 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 compound, and said modifier
compound;

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

4) separating said 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, said polar organic compound,
and said modifier compound.
7. A process according to claim 6 further comprising separating said recycle mixture
in a first separation zone, optionally, in the presence of water, to yield methanol and a
recycle feedstock mixture;
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wherein said alkali metal halide by-product stream comprises water, methanol,
and said alkali metal halide by-product.
9. A process according to claim 8 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 the alkali metal halide by-product.
10. A process according to claim 6 further comprising;
1) contacting said liquid stream with methanol to produce a methanol-rich low
molecular weight poly(arylene sulfide) mixture
2) separating said 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, polar organic compound, and
said modifier compound; and
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.
11. A process according to claim 10 further comprising separating said recycle
mixture in a first separation zone, optionally, in the presence of water, to yield methanol
and a recycle feedstock mixture;
wherein said recycle feedstock mixture comprises said polar organic compound

and said modifier compound.
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wherein said alkali metal halide by-product stream comprises water, methanol,
and said alkali metal halide by~product.
13. A process according to claim 12 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.
14, A process according to claim 9 further comprising:
contacting said liquid stream with methanol to produce 2 methanol-rich low molecular
weight poly(arylene sulfide) mixture;

separating said methanol-rich low molecular weight poly(arylene sulfide) mixture
into a low molecular weight poly(arylene sulfide) product stream and a recycle stream
comprising methanol, polar organic compound and modifier;

combining said recycle stream with said recycle mixture for separation in said first
separation zone; and

recovering gaid low molecular weight poly(arylene sulfide) as a product of the
process.
15. A process according to any preceding claim wherein sajd reaction mixture is
cooled to a temperature within the range of 100° C. to 240° C, prior to said venting.
16. | A process according to any one of preceding claims 1-14 wherein said reaction
mixture is cooled to a temperature within the range of 125 C, to 225°C, prior to said
venting.
17. A process according to any preceding claims wherein said poly(arylene sulfide)
is poly(phenylene sulfide), said polar organic compound is NMP and said modifier
compound is sodium acetate.
18, A process according to any one of preceding claims 6-17 wherein said additional

polar organic compound is at a temperature within the range of 100°C. to 220 °C. at the
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chloride by-product, and water to a temperature within the range of 125° C, t0 225°C. s0

as to solidify said high molecular weight poly(phenylene sulfide) and thus produce a

cooled reaction mixtute;

2) thereafter venting said cooled reaotion; mixture to remove a majority of said
water from said cooled reaction mixture to prodﬁce a cooled, dehydrated reaction mixture;
said process further comprising:

3) contacting said cooled, dehydrated reaction mixture with additional NMP
which additional NMP is at a temperature within the range of 100° C. t0 220° C. to
produce an NMP-rich mixture;

4) separating said NMP-rich mixture to produce a solid component and a liquid
stream;

wherein said solid component compriseé high molecular weight poly(phenylene
sulfide), NMP, sodium acetate, and sodium chloride by-product; wherein said liquid
stream is in a substantially liquid form and comprises substantially all of said low
molecular weight poly(phenylene sulfide) and cyclic and linear poly(phenylenc sulfide)
oligomers, NMP, sodium acetate and sodium chloride by-product;

5) contacting said solid component with methanol to produce 2 methanol-rich
poly(phenylene sulfide) product mixture; !

6) separating said methanol-rich poly(p];fzenylene sulfide) product mixture to
produce a high molecular weight poly(phenyleﬁe sulfide) product stream and a recycle
feedstock mixture stream;

wherein said recycle feedstock mixture stream comprises methanol, NMP, and

sodium acetate;
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acetate, and recovering said NMP and sodium acetate as products of the process;

8) contacting said high molecnlar weight poly(phenylene sulfide) product stream
with water to produce a water-washed high molecular weight poly(phenylene sulfide)
product stream and a sodium chloride by-product stream,

wherein said sodium chloride by-product stream comprises water, methanol, and
sodium chloride;

9) contacting said liquid stream of step 4' with methanol to produce a methanol-
rich low molecular weight poly(phenylene snlfide) mixture;

10) separating said methanol-rich low molecular weight poly(phenylene sulfide)
mixture to produce a low molecular weight poly(phenylene sulfide) product stream and 2
recycle stream;

wherein said recycle stream comprises methanol NMP, and sodium acetate; and

wherein said low molecular weight poly(arylene sulfide) product comprises said
low molecular weight poly(phenylene sulfide) and cyclic and linear poly(phenylene
sulfide) oligomers;

11) separating said sodium chloride by-product stream of step 8 in a second
separation zone to produce methano) stream and a brine stream; wherein said brine sfream
comprises water and sodium chloride by-product;

12) combining said recycle stream of step 10 with said recycle feedstock mixture
stream of step G; and

13) contacting said low molecular weight poly(arylene sulfide) product stream of
step 10 with water to produce a water-washed low molecular weight poly(arylene sulfide)
product stream and a sodivm chloride by-product stream;

wherein said sodium chloride by-product stream comprises water, methanol, and
said sodium chloride by-product and wherein said sodium chloride by-product stream is

combined with said sodium chloride by-product stream of step 8.



