:

exiracting ai leasl Ong poiar Organic CONpULLG, IRatilialibl fisie o 2=

. () *e3e"M FFGIld @ faNMe mbdifldRIcehpaOntfrath pRfEANGle SIARIGHENeOmMPOL AR
ORGANI C COVPOUNDS AND MODI FI ER COMPOUNDS FROM POLY( ARYLENE SULFI DE) POLYMER

- AND OLI GOVER STﬂEngBcha';t_edaghS@f I nvention S This i'nyent ion relates to the
field-of processes utilizing met hanﬁl !f t%un%x(gi@ggwwﬁ% | east one, polar
*organi ¢ conpound, hereinafter refer at | east one

modi fi er coggound from poljyanydasgorset pélfarylaw SOWC),ahdcmhftgom&:rrsi 10SEHTS .
Background of the Invention 10 The production of  poly(aryl en?msul ffi dg&
n kngyy for e

herei nafter ref B(AB) foo aaeriefy\sf industriahandeqramercil uséshiashee

comerci al uses has kno r. sone. ti me: 10L(; { ited iR ,
various articl eé‘“}%cpglgg}]&,m\éﬁj@{) 0‘P§‘1 Y%H‘{R’égﬁ%%%% 113\2%1?1?% ??ﬂlﬁr%?{‘glrt]d i ti))glrﬁs by
means of, for exaupl gnd FBEAWY RRaADLE TRl tjEetRinano i glanhextoeshon moiting
These articles have utid4ity in a variety of applications.where heat apd &5
cheni cal resi st aevheiquespdFitese artinles ks uiliging vansty /b FRPIGEpARY WhSTF hrat an

utilized as material for preparing ele L £a aggﬁf of(A@NicEn PANMtdizedds a
aut onot i ve bgrté’i‘cmm %§tgfcrey1,§)ron?r&%s Ff%elée:cté%%%rf‘e\el g L]Jlﬁ( AS)I?ic_s prepalr ed by
contacting reacﬁﬁﬁéﬁalcw{grzéﬁﬁ% &tcthien shd eieurdiib pang end aethrativergrts.
conpound, at |east one POC,~ and at |east one sulfur source, at .|east one

‘wbase, and at |east one nodGenerallgohighmelestarovrght Béy A prepaged Jy contacting

conditions. There are several pr.obl ens i | t t
synthesis of P( AS?Ct?’HétCOHH’G@E‘g fe'c 88%%@%@0%6@%{;%&%&? Oc'&Eng%Hxﬁ%ﬁﬁ feast st in

bot h quench and ghash, PeARasPERE §ARR SourdBitlleat sndibdst] aretlattleas yme readifier t he
hi gh nol ecul ar wei ght P(AS) are used once in the process and are not

capt ured an@o0r ecyomphrklounden ipolyouesivation cCERAIOTFh| s constitutes a great
expense in the production P(AS) due t ' WRst ef
tﬁey‘i”r?]eﬁ‘%P%HE AL ADR dRRdRL ngljgerﬁr@n

.di sposal expense. Secondly, he process can recovered,

‘but often at a @gtsgc&gg ca%grthg NNP§:§QH Bxpeaxano beikigtof Fim,_iﬂbd)thzqmnclmand
- - y O

iextract N-methyl rrol 1 done , a common PCC. ,Operagilggg t he hexg&&}l
extractor systenflathrPgAS)proeesses, tadifiessmilised tossymthesiza dheshigh dnolscyar, Hawht ¢
n 30 hexanol per_pound of P(AS) .produced causi ' '

oper at i onal costg&é'lgh‘i‘r? Wé’rﬂ"f)’ d’g ﬂber BR?F%?&?%%&;‘}%%?B%;%{S&%E l?‘g?%v%‘rb Fer?él ent
modifier y 2512 Vo Chyis2Qfbtindes a greaC XfRAsYE 16 grdd@itiombf BiAS)aducgtoetiehygher

reduce the féeedstock and di sposal expense conpared to cur_regt. ((-{-Q"Sgi be
processes. As a fessibtk ahdtwase disppraboxpessr: sSecopdly pPRS) uighzse 1 4o BIPCEt €0

VLI U BB b b AR AR st

to recover at |eagfa@N8- MBSl f_ﬁ,?ynq,g Na @mth@pBOCNOp&a@ting tinerhexanol
ur

guench process reaction m X or flash process reaction m xture. Thfe
invention al so pegtractes spstanaxagequirmthe handlingeef asimychyas 39 {0 49, pghndscet #-

nmol ecul ar wei ght P(AS) product. cordance W.th.on [ :
present inve ‘?i okexap rH%é@@é?fﬁRésfﬂwuf%c?ag%égfg% a%ﬁ@%g agﬁergpﬁ%{tt:wggﬁ at
| east one nodifi %é tt).&rom a quench process reaction m xture conprising high
nol ecul ar wei ght f S), | ow nol ecul ar ,vvei_ght P(AS), cyclic and |i neariéPgAS)
ol i goners, at |east one POCThiinveSidnquovidehaP grpesgss denfrearrnnemgdifie

al kali metal halide by-product. The process conprises: 1) contacting the
guench process reaction mxture with nmethanol to produce a quench process
nmet hanol -rich m xture; 2) separating the quench process nethanol -rich

m xture to produce a 20 high nol ecul ar wei ght P(AS) product, a recycle

I Xxture, and optionally, a | ow nol ecul ar wei ght P(AS) stream wherein the
H]ecycl e m xture conprises nethanol, POC, and nodifier conpound; wherein the
t'ow nmol ecul ar wei ght P(AS) stream.conprises |ow 25 nol ecul ar wei ght P(AS)




i %,

wei ght P(AS), cyclic and I} neafacipgshe aResBRiP

‘The present HIVCILIRL PRUVESES = e o

r 12 March. 2QQ4yuR. cgmg%i,(ggﬁh B Akt GRIPOCYfroma quetich PRESSS TSRFUBHELLUEGOr

produce a quench process POCrich mixture. 2) separating the quench process
PCC-ri ch mi xt ufissht gropessdemtion qudweh process solid streamand a quench "
process liquid stream 5 erein the g cdbs R 6868 tislIpkaliusey Righn pusity,nhig
substantially solid form dnﬁwpi%%osgﬁ{%(ﬁbsm@gcul ar wei ght P(AS), PCC,

nodi fier c O%Qecu?a?%ékﬁtaﬂ’@gﬁﬁhuaal | de by-product; wherein the quench

process liquid streamis in a substantially liquid f cralas sl Y
substantially all of the Ihascordaresiwith %i%‘i‘ﬁ“&(‘ﬂg)oﬁﬁéc]p%%tﬁ@vrg%d and

| i near P(AS) oligoners, P and modi f NROUNsd 28)eastovhaaiddifiert frem a
guench processPEQﬂcﬁfdlserPlé‘%ﬁa\’iﬁ’fﬁcor’f[ggﬁglﬁ%%t('(tﬁ% produce a quench pro efs

met hanol -rich 53’%%“ lg{oggéé%adﬁohtMb@ureawinlﬁisilﬁki&hamlﬁ@ﬂ@fﬁéel&%ﬁ@ré5p Dess
met hanol -rich reduct m xture to produc hi.gh nol lorep@OL at
P(AS) product anglecultiresyiphe PAK), wyslic Eﬁd\lﬁéi‘re]? Qﬂb‘a%)ﬁ)é%P g'g?}iscgtgfé!r!n&x%nur e 0
conpri ses met hanol, PCC, and nodifier Ometal hRlidR rdance Tad proaess
third embodfnergashpeng H‘i‘%dlg?fv‘é?{??%ﬂd’ gn%(rag%gggsﬁ igaprovi déd to recover at

| east one POC %% ses-east one nodifier conpound froma flash process

reaction mxture conprising high nolecul ar wei ght P(AS),. . diggtH1ab
‘gﬁ,ss éetagﬁ%%g’[&tg%ge‘%g% at | east

one nodifier, and an al kali, netal halidg by- ct. The process conpri ses:
1) contacting th@dP‘Feaéﬁluﬁ?‘i;’c%ré’geﬁSer&%lthf”g(ﬁ ll?n&hx!{BtEJ)ér%e&lé\’/vith net hangl to produce a
fl ash process nethanol -ri cz? ggpﬁaﬁﬁg;thghusmxapsratésagnctﬂw@%ndsﬁnﬁu&E’sgro Uce a
met hanol -rich mxture to pfoduce a 25 P(AS) strﬂam.agld a ﬁ%ﬁﬁﬁhzﬁlwa)%w e,
wher ei n t heyy ecighembiectiar eveightP(ASI ProdiichahBCYCIBERXEh A od I T I er’’conpound.
In accordance with a four.tg ﬁ dinment. of this invention, a process is
provi ded to rec&ydecular Veight M5 ™nd at | east one nodifier_conpoun
froma 30 flash process reggib@thBiriyéleminnmy coxnpriseh myhane), ggﬁ’ﬁnﬁ\@?%ﬁw
[ at

P(AS), |ow nol ecul ar wei ght AS), cyclic and linear P(AS) oligoners,

| east one PCC, &bnipeasd; one nodifier) and an alkali netal halide
by- product. The process co rileﬁ: ﬂo}g’l‘%ﬁi\&{‘ﬁpwe OP(AS) strelin comnpisestiowg t he
t

fl ash process reaction m xVif%& east onePOC at a tenperature
suffici ent IZS di;ﬁﬁf%};&(lﬁr @veﬁ%ﬁ QALY 288 ciybiec hedviner FCASholigrmght P(AS) and
n

cyclic and eal olrgoners to produce a flash process POC-. Lgn bt M hEclds
separating the flash processadO8Biaricehwith &tsﬂ?‘@dte(?‘b;??i&m%é’ l%Ilasnl‘ri%r'ocgss

solid streamand a flash process |iguid AMBEEITe thé@fiél Ao pgoends
solid streamis isrpravidadde ZFrOVE] T‘S/leg%ﬂng%%g%é conpri ses i nsol ubk&lg‘ﬁﬁ),
e

‘the POC, nodifier %gg}s}?#%g,r% ?ga?rr?a{gg@ﬁsh@hglhhablbdﬂam\yﬁahbwi {aye

flash process IiBU|

ubstantially |igui dl10f a
conpri ses sol ubl eeRHABYASHdcyelC ) lingat BMM’E"HE“%I‘%E%%?“S?@@?’ §§1e?s(} one
stream wi th met hanol _t opr oduc fl 0L e h rocess ltompfisys: pr oduct
mxture; andd sondifien ﬁ@dﬁﬁéﬁ*q?“a@ﬁéz?'ﬂ@%%gﬁﬁet ﬂa{ﬁoﬁﬂ)ch P( XS) ,&;o uct
m xture ~to produce a high {PE@E&H&tﬁ{g #RI qiiehclPpraSysseation mixivee V1 %t:ig?% one
cl’e

m xture; 15wherein the recy m xture conprises nethangl P lecular
modi f i er conpound HEBE at hasmpeature suffipienyfto KdissRINE iS ‘F@¥ guto@r%%d?eonﬁ of

this invention provide processes to recoverat |east one nodifier conpound

“and at |east one POC from a P(AS) reaction20m xture. P(AS) reaction m xtures

useful in this invention can be produced by. ~any nethod known in the art.
Exanpl es of the reaction m xtures useful in thisinvention are those

ir epared according to U.S. Patents 3,919,177; 4,038, 261; 4, 038, 262;
%h116,947; 4,282,347 and 4, 350, 810. 25Ceneral ly, reaction m xtures useful in
t

I's invention are prepared bycontacting a hal ogenated aromati ¢ conpound)




form and COmprises hl_gh molecular weight P{Ad), T35, HOURILL LRSS =

20 di bronobenzene, zg% 3 dodgﬁx‘% 2, 5-di chl orobenzene, 1-octadecyl -
di i odobenzene, ﬂlk‘tlhp’tﬁt ‘Bﬁé’ﬁfﬂr t omobenzene, 1, 4-dij odo- 2

p-tol yl benzene, 1, 4di bronﬁrﬁr&ﬁwg@ﬁmﬁlﬂ&eﬁ hqmd streamn is in a substantlally hquld
1-octyl - 4-(3-net hyl oycl opentyl)-2 dichlo nzene n 511&135 i
The preferred hwrmgaarchtcﬁdpme@rmbﬂén%%%hﬂégle Oﬁr@am@a‘? fR|§on m’i‘?‘ure
is DCB, due to av Iabl ease of e 9dities Bol J,Mmgrl zatlon 25
producti vi tl)p. A?n %ﬁ‘?j Fﬂ?ﬁ Pb('{éjé atmd?r:ﬂzeld cto Erﬁoduce t he react.ion

m xture. Exenplary Pa:s i ngl g&ﬁactmgtmar@cm:ﬁtpdocmtse d srearmyrith megnaloc) i ¢
organi c am des having fromabout t to about é ctal_%lm <P&iq mol ecul e.
Exenpl ary POCs @rc&luselaemeadl breneps ﬁ@ﬂgpeh'a‘*b Pm 6 rmam de,

acet am de, N nethyl f or mam a%a F%\{h ﬁé}yfﬂf‘)@émtdﬁml—nch P(AS) product
N, N- di et hyl acet ar ni de,~.N- t 3‘? N, N di propyl butyra

2-pyrrolidone, RREOYS ploddice ra%lgHQﬂﬁeélﬂhﬂ)&lgbt- B&AS Iopradictpnd recycqe mixture;
N- et hyl - e- capwol actam "N, N - et hyl enedi

rrolidone
hexamet hyl phssphor ani de, wm@rewa&@rrecmzw%f%cqné?‘?sﬁﬁ%% s ePaOCaznn((jfl modifier
m xtures thereof. The preferred POC for use in producing the reaction
m xture i s NWP cﬁ?élptoHI‘gval | ability and ease of use. suj tabl e source of
cisul fur can be used to prodyfgedod@nie adtt mhmj mm@megs@ﬁgumrwgtmwarpmwss 15

" sources are selected fromthe group con5| hi 0 Sund from a
substituted and pmsldbéttotrmoe@rtahle@ﬁr% Hg"’é?%?ﬁ O%ec(/n c tﬁ?gl m des,

t hi ocar bamat es, {hi ocar bonat tr| mAE®dH weight P(AS), low
sul fur- cont ai ni néa%‘d?FﬁS‘fﬁsldga nygfcg)g@\m&%?gg?%s merczgt i des a &
sul fi des, 008R 1 Hlak w‘g% tpﬂi@ggh cﬂitSaIlﬂndasB(AShelngEWfboﬁ 'éﬂSEBP‘?P €s 3hnd

car bon oxysu fides, and al kali net aI sul fi bi s If| gg, HEBS
thereof. It genetaatthna mogifier candean alkali g@e&g 315’ ?ﬁ\%% I SuU flde as a

source of sul fur wherein the al lﬁalt ﬂ& Jﬁl@mﬁehmﬂgnmﬂmnolto
am r

consi sting of sodium pota lum and cesium due to

avai l ability and, ge of fiakhSy m&lssenﬁxftnéwlmmm,u metal bisulfide is
sodi um bi sul fi de f@ H)

due to avallablllt and | ow.cost .. +Slj
produce the reaction m xturd sepsratingthe flash rocess WH\‘B?S(’[ la%hs*ﬁé%rﬁmct e[g f rom

the group consistin | ithi,um h sodi um hydr oxi de, pot assi um
hydr oxi de, r&bi dlpﬁﬁgWHF?ﬂla&g a'éeg %qgr ‘oxi de, and nixtures th

desired, the base can be prgﬁg&ﬁdmen-esydwnhmureempms aicthagel, &4 e@ﬁdﬁaﬁalﬁﬁr

oxi de vmth wat er. The preferred base is sodi um hydroxi de (NaOH) due to

avail ability and ceageund. use. 20 At |east one nodifier conmpound is utilized

to produce the reaction m xtu mgsfﬂﬁmbﬁﬁbﬂ B puogeh®

group consi sting of alkali hb %ﬁ%ﬁoxgﬂ/* ates, alkali netal haI | des é‘% a
are sol ubl e i s PQg L WAL to PbvER 4 5RO ROG ahd aNelaal pnm figr fompRYRY, 1AM

nodi fi er conpounds can be represented by 25 th for q%?\gqm
of the nodifi3y cfiahoprodesssreactippomixianc tﬁ?@ﬂ“&ﬂ‘ﬂgg ’Z{)out 20

carbon atons and is se ecte th d;ﬁera,ldxyéastonepoc at
cycl oal kyl, and applecy g]Btl é}%)oﬁgdghereé sggﬁgjagmgal kyl aryl,

alicylcycl coal kyl 4 ?Aé)ﬁiohme%,( kyd an alatiahdtyll hal@pwdygql%‘i R];qc process comprises:

al kyl aryl at kyi an cylcycloai kylallcyl, and Mis an alkali netal

selected fromthe group consi sting of 30 | thium sodi um potassium
rubi di um and cesium Preferably) in .order to have a nore efficient
pol ymeri zation reaction, R is an alkyl radical having from1l to about 6
carbon atons or a phenyl radical, and Mis lithiumor sodium If desired,
utﬂp 12 March. 2004 alkali netal carboxylale nodifier conmpound can be

| oy

ed as a hydrate or as a solution or dispersion in water. |If desired,




W’l’lcrein the IlaSh pI'OCCSS oI Sl UGAAIl 1o Ll 4 OISR ISARSS e s s

Alkali netal hali o B ARY S FEHO) mbdifiehbamponrdpand alkalignetilos e
whi ch are sol uE%dedd(feon heefSF%E? orgggnlsge made soluble in a mxture of the POC
20 and anot her halifiefbyeprogimoppound. For exanple, lithiumchloride can be
useful. as the nodifier conpound, since it |s;. kL EltAtant iquiguch
ép?nfﬁ‘g]? PBoccésSh(ﬁﬁ% tho b lin f Bsiqu

as, for exanple, NM'. At ‘et N of ymeri zation reaction)
the reacti m |” lis&Ssollilb prREFasd 200 ght P(AS), | ow nol ecul ar
wei ght P(Ag)r% cyc |%1cglg§?apli‘%§ar P(AS) oligoners, at, |east ﬁge PQ&? gt | east
one nodifier 25 conpound, ¥ncetheting thetRashipyogspoeniick Streamwikh fethanp) o
reaction mxture is in ubstantial |y, two- Sl gh@t reaction

t enper at ur es. APT&QI“F"’#E@ W&Fqsﬁgl%?ﬁ’}'ﬁ%cﬁngi%ﬁédggﬁﬁ% as a precipitate.
In a first enbodi ment of t4y SelMad iHeMMash pRosenmthiasolpridy Py produdgoidyre
at | east one PCC and at-]edst one nodifier froma que ch prﬁcess reaction
30 ni xture conpré proagchiaghighuhaleatlar waight R{AB proyluct 25 afsFECH PUF e ght
P(AS), cyclic and |inear P(AS). oligoners. . . fifdfol, POC eaRt modigier
nodi fi er colound) and an ‘gﬂ"ﬁl)é}‘ﬁ thr‘ﬂngsrte&jl'd%gqllﬁfi‘éé %)?/ﬁ ?Sgggnct. "rn a quench
process, the reaghiging 12 March. 2004 _~g_- , i mixture is cooled to a

t enper at ure bel ow &bout 240C, preferably in a range of .100C to 240C. The
gguench recovery process is discl osPetailed Ddescrinphaon IgvenligR 4 414, -729 and

“~,128,44~. The first step of the f%fs}%oqu&wr'éﬁge pRREAEE tdecbher

5 quench process reaction MiMEERES 0 produce a quench process
met hanol - i ch M UULe oo /el (ARG oditfduiRPartdsa dedso ofie FOCCTrammpCiS) pacion he
POC and nodi fier conpoun romthe qguench process reaction m xture.

General |y, bbe omgned. process reaction mxture is contacted with nethanol

at a tenperature suffici en&){t&gbrem}ve a g‘gj:sogs%{q%{j;?fuﬁ& ifelRoH Edfhe ?ﬁfﬂ&@étﬂﬂy

10 and POC. Preferably, th FERHpR &Y réaction streamis contacted

Qi th methanol atyg LERA B theart ARG Amples apehd red@ion mixtivosiusc5uin this
*® his tenperature” range, '

osses of nethanol are nminimzed %@er?bgg \bout
3.5 to about |S jeefiiln afe thesé prephredescopdingitodd. SpEatsntsh 2156 4 28bver
t he nodifier conpound and the POC_ _Preterab ut 7 to about | | pounds
of net hanol per i@3§(3§ﬁd4df16%&&@5@%&5@,4’?&@%& preferably, 8 to 10
pounds of mejhanol per pourtgfrgmg(@cﬁoxhﬁaxmfﬁemnmmmnmwsmmp@m

to adequatel’y and econoni ca nove the nodi fer compound and E&OC froml%urge
quench process reaghéiy Hikalagerat@kasoadtiocomppand et proELSs 2t EAsh PR

m xture is contacted with 20 t hanol, a . suffici ' izati
adequat el y renov éo‘ﬁc?ﬁaﬁthﬁtW"gﬁ’a‘F%é‘% ilWLPnechﬁpH}(?l? E %ﬁ{(}juﬁ]\éﬂ%@.&yh%m.anon
Preferably, the quenreh Bhafifis 6 ﬁ?&iﬂc@ﬂi | blbatlar WeighnPEXS)edTvi use ofemhdifisr

in at |least three repetitions. e quench process reactign _m.xture c
Eontacted with mebhpoahddin theyprodadiiso ﬁrbﬂlgmqwm wight Plfﬁsgﬂé&él‘ﬁﬁpﬁda{]n us.
counter-current washi ng techniques can be utilized. In counter-current 25
washi ng, the3guematenydetIiOL-caction nixture flows in one direction, and

get hanol flows in the opposiy&,di ke, Qe tefhe IS@rmolbcakae weipht' dre"High gnolecular

enbodi ment of this inventionh conprises separating the quepch pr.oces
‘met hanol -ri ch mi xieight PAP)oteas a3l B(4$) molecelas having F‘tj’l*ﬁcug( A@)‘gbﬁ? E@C?qough to

recycle mxture, and optionally, a | ow nol ecul ar wei ght 30 P(AS) stream

The recycle m xture conprises nethanol, POC) and nodifier conmpound. The |ow
nol ecul ar wei ght P(AS) stream conprises | ow nol ecul ar wei ght P(AS) and
cyclic and linear P(AS) oligomers. 12 March. 2004 -g_ The separation can
bE acconpl i shed by any process known in the art. For exanpl e, processes can

Jqpclude, but are not limted to, screening, centrifugation, and filtration.
The hi gh nol ecul ar wei ght P(AS) product can be contacted with S water to




£200C, if NWP is (flipwprylb

. tenperature of contact
- the anmount of |ow nol ecul ar wei ght P(AS) and |linear and cyclic oligotners

molecular weight P(AS_:) is greater than about 3,000 g/ 1t IMUIRELLS.
cured by heating at tempegallug { Ji@bler oY peducinp echcionduct s
e e s

havi ng 1 nproved propertie stability and good chem ca
resistance. The X AGKSLSH { i€ iBRAtISE caeharaprasdnted by the femulepar ati on zone
to yield nethanol and a recycle feedstock m xture. The recycle feedstock

m xture 25 conprises POC and nodifier crnpoun The first separation zone
can conprise any neans known in the art arate the recycle m xture.
Preferably}oa fractionation colum is uyifi atX§ufficient t enper at ures
and pressures to aIIOM/substantiaIIQEa ‘of e nethanol to be recovered in
one stream and the recycle feedstock m xhjur 0 be recovered in a different
stream Both the nethanol and 30 recycl &feedstock m xture can be reused.

Renmoval of subst gnt L a%ﬁ l1o9E, L& Igtf% gl%%?éd frb RNt BeoupesangisingrbX hydreganan

cause the nodi f V8F D ange[br eci pi For exanpl e) since. sodjum

acetate i 12 {hp 3 209 41Kyi O ib il oaryspticdaryblaing 2sdr ] @dicalsNIgPISSERM um
acetate can preciprtate when the nethanol_is remved Pre v,
separating i$ cebmud toabhont i29ecashers alaE- dxemplary aﬁ:ggpaégir g‘%ﬁ%h%éﬁghﬁgig}dfsi er
conmpound to form ol ution with. er (DEB)! pafibromebanrbnd, ipon
can be handl ed ﬂf?‘éfeeé’gf pip W&f'tg?&l,p gigglt?%&%n?e?gébout) ?LO rlr'DI es of water

per mol e of m)dBfié@ébéi&@ﬂi’é)qﬂ&ﬂ@f@44ﬂ&ﬂdbma¢eq%ﬂa!by4—ibdﬂh¢lﬂﬁ@» ddrepPdh.

Pr ef erabl y, about to about 8 noles of water per nole of r{h)ﬂi_j_{sgé%)ﬁﬁr_ﬁ)synd

are added, and nmifbeprafes2gbiichiototoieas 4.6-drHRIPRXAFIGArEPY Dt e o

nmodi fi er conpound are added uat 4er kAl i108utylTheyadteali-2,5-

metal halide by-%WBHIHW“%‘T‘FE2%’%§§g%%m§{é%la$’gfdgeéﬁé}§b§ﬁl0 15 s)écon}él

separation zgne &igrop{dyéugﬁlenqtﬂ[ﬁgpb-@ﬂ&ﬁm&hmombeem, Weetadeqyl2ife brine
al

stream conprises water and al kali netal halide by-produgt. e .
separation zone amdobamnbsmhmmym@@%ﬂ& g%t"&"gé%é@g@g‘;%ﬁ% L4

al kali nmetal halide by-produgct) strea Rraf. lﬁenftﬂ ts_gigklbtdbenzzak,lad
“is utilized at ﬁ}bﬂ%?'gm%ﬁﬁé?%ui&%nﬁ( p@é@gﬁ%g to Z.igf ow net hanol_ to

be recovered in ﬂj}&vl%ﬁ;rtﬁ@z%ﬁn%wﬂe@frb@halbgcﬂaedrmmm eompound g Fredice the
stream The nethanol can be reused. In a secqnd enbo?i mntdﬁ%‘t@&mﬁ tion
i nventi on, anot henctisroasssire is DERy e to availabilty,ease o1 i, &t and at

| east one nodifier frogma quench process reaction mxture is provided. The
first step o3> t hBrOdEERYY-enbodi ment conprises contacting the quench process
reaction mixture with at | egsfea@NéneROCahust beaniecdtoupredses the e¢ashen figxture.

di ssol ve substantially all of the | ow nol ecul ar wei ght. P(AS) ..an ' nd
l'i near ol i gomer s Bxemplars RRCs inpledes huparsds dimpod; tp; &?“%O;Pﬁ’l)ﬁc&c ﬁ%@’&ﬁggn

be any PCC previous]y discyss i n,thi ' ‘ ef Bk PGCHnfe
due to its avail %Wgt&‘ﬁ‘rﬁ"’é‘gge“’@?’o égo %ﬁ%?@ﬁmﬁsﬁﬁ]ﬂe@m i s@git)mg )
tenperature in a Rpdy REmaRke ProvSnsisting bf fomiiniids, aRetamides -methyifarmanide

at a tenperature 1n a range of about 135C to about., 200 nost erpll v,
150C to 175C30At N pniimethylfesnimaideNaidlimethyleetamide, %&%ﬂ??ﬂ"&‘g‘é‘?‘{ﬁ’ ?3{?\/lta

nmol ecul ar weight P(AS)_in POC,is, sianfi ; oYM ne (AP Eapelatany e
'{tﬂé‘%,sz'?ﬂg&\l/ of)lg‘?ﬂpr]f%ﬂs\g%pg?ﬂl\?w can )?equi e that

t he contacting beNﬁH&ﬂPP—E lidya@a[ﬂ,rﬁgsuetﬁyl\zﬁaﬁ-el-pyr?ﬂiidom,dwéamqthblphosp oramide,
fng the reaction mxture with the POC, the greater

that can be renpved fromthe reaction m xture. Preferably, sufficient POC

can be added during contacting to produce I: f 12 March. 2004 -11-.-.

- a POC-rich m xtureahat adequately dissolves the | ow nol ecul ar wei ght
(AS) and linear and cyclic oligoners This allows renoval of substantially
Il of the |ow nol ecular weight P(AS) and |linear and cyclic oligoners from
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separation can mnm@@g@élksmﬁghy nensappmecmsaptidssrandrsul fidesghydroges sulfide, |
exanpl e, screeni ng can be used. 12 May.c 2004, -12 Th ' :
second enbodi mephosplenrens 96%%%%(9@%}?5 ‘{‘ﬂ’gﬁa?feﬂéncaﬁﬁ%nc %&Sh&(fegﬁéﬁagggf rln&\:/lvl t
met hanol to pr Odlfﬁ ‘geesgar{qggﬂﬁltﬁ JBL %ﬁgqﬁix{@wg,@%of_r gp BerfcAfy) ispireftnet toiust ane.

Met hanol nust b& renove a nmajorit the PCC and nodifier conppound
fromthe quenchaRapaeas! iehlfide 3t aaauce Hf Gelfer whesein thecalkale motel is selestsd fiam d

streamis contacted with nethanol at a tenperature sufficie . a
maj ority of thetherPep ePneFRERINPIHRY Rﬂéﬁgpuﬁsgf‘g%‘bl {"df‘ﬁ‘é’ J’c}{die‘%"g &‘S@E‘Z‘s’s

solid streamis ] ﬁ@eh&nfé Rerfod! ARKE hivtd) basul fideisrsadyan disulfide
about 20C to ab%ﬁa?ﬁég%%ﬂ%v%a%% efrperaguree range, |osses of nethanol are
m ni ni zed. Gene(a4sy) dadesibvalability aabbaw c6$. pounds of 10 nethanol per pound
of P(AS) are used to recover the nodifier coppound and ticalth rably,
about 7 to about 11 poundsg%qﬂbﬁéiaﬁ%‘ﬁlprﬁg‘?ceﬁggﬁﬁ“ 'PEBCA Saa?::e usgél,?étglnd
most prefergbly to. 10 f NBhsiPdie BOHMuMAhyBfAS]e, sdtham
preferred r gegygrPélcieeistsg e?#égﬂ‘go tﬂ(l)érgrye}guat Se]LI y gand.econqr)r(i cally renmove the
nodi fi er conpoungdaRidd)@otdsEiam liyrieoxjde mobidpro dedeoxsdd, icasig lyglspxifie,gand
CGeneral Iy, the quench process solid streamis. contacted w
. sufficient nunbenixates theseoft df desdtpdathelBRS? sibbE Pé"cﬁﬁf‘g#’} \f,'\{)k/& gy%lg%ﬁgi i er
conmpound and the POC. Prefer. age 0GR R OF 88 i8 @bditns hydaride YNaOH)
contacted with @Fﬁ?ﬁ&dlq%ogﬁplkhé%‘s{&ﬁirgg ?epetitions. The quench process
sol id stream caniuBo Geatiasiligdand éa8e bEukmanol by any nethod known in the art.

For exanple, counter 20 current washing techni ques n utidi .
count er-cur2ent washi ng, t A& legslepicnmpd é§%m8‘6‘g?cﬁlsslﬁﬁg§€$? (r)c\s/\(/isuclé(rflt%oﬁéeaeuon

direction, and netpanol i ougideP chiiBoGRPRNcIE f§flthegroupeonkiating b aliefi of
t he second enbodi ['C’Bl}% I'Ses” separating the quench process mnethanol-rich
P(AS) product kil Sarboxlatdlkatbnizial haliddsewhichar® Solvieie gh tPQC. Aegtepranduct
and a recycle mxture. The recycle m xture conprises nethanol, PCC, and
modi fi er conpourmixtates there9&| e ni xture can be separated in the first
separati on zone as discuss ' I8¢t j SuHde .cafh v fep@Bented by
nol ecul ar wei ght P(AS) pro&%@{géﬁ?g%§%%?§c@2?ﬂ§mtth 0 water tolbgrodu e a
wat er - washedshi gihe F8HAGN RY-CODNhivhee AS) o fotho demtifiemeprappuari 38 3 hid(oserda| i de
by-product stream The alkali netal halide. by-produc .st[e%@ﬁgﬁ tRF@gS‘ﬂ?t ed
in the second sepsdical hevinggnem dstoRboul3Q S3OBR &MY &S S ¥ % ai'scr &5 ure.

. 12 March. 2004 - 1 I t,hir ogli beatipNEtet T suéh ps atkghsyl,
is provided toreﬁ%@?%‘fr}h 1r %cg%?% %lf:et g% g{,?& chifbial

and PCC from the_gquench

process |iquid shnerpcitoalkii,Idtioslkglkiyl, dykality ardlwm&whm&kylé%’#gk}'ls%@
contacting the quenc rocessliquid streamw th net hanol t r C ot f
quench process WEMMG{)WNW'@MM@C‘H} Mﬁ?’tsc&%ﬂ?ﬁlg{lglggé.ulﬁeﬁls% °
condi tions used.in contacting.thegyench S Qlpéferably, 93 Grdéritd have a
net hanol ca?ﬁbe ymrfaduny, 3 epg]H’n ' %leﬂﬁilr enbodi (ren){ conpri ses
separating thequeRsh cBrigieRESolyRkfaiioh reaction] Rivisan eliyl tadicab having firons)l to about

m xture to produce al ow nol ecul ar wei ght . P( roduct and.a r th
stream The recy® earbon etomDeorrphenyd sdisal ﬂétslg‘gaﬁép “Ptﬁr%‘gnm?@%%krg? ©
conpound. The | ow nol ecul ar wei ght P(AS) product conprises the |ow nol ecul ar
wei ght P(AS) and cyclic and LinearP(AS) oligonmers. The separation can be
acconpl i shed by any process known in theart. For exanple, such processes
can include, but are not |limted to, centrifugationand filtration.|5The
recycle m xture can be separated in the first separation zone asdi scussed

previously in this disclosure. The | ow nol ecul ar wei ght P(AS) product can be
contacted with waterto produce a water-washed | ow nol ecul ar wei ght P(AS)




employed to produce the reaction mixture are seiccted ot T BHHEE RIS =8
The P(AS) product comprises hi Pt, L#h aWh@NithRiAPropibmate,redimnil ar
‘wei ght P(AS), gﬂgu%%qe e'aﬁﬁﬁﬁﬁ%g?@ A%% ol goner s. Th?_separ ation can be
acconpl i shed by,rgi¥ndié OpEsn or@sthylpropibeate mubidiun bagants) lithiygp legig ey

can include, but are 20 not limted, centrifugation d. £.j l.@. The
recycl e ni xt ur evaleastebessiap hewanogte, jit ‘H@%@F@P%eb@‘?'ﬁ??gwc?yn%%g Q%i scussed

previously _in this disclosure : . etRy M aEcanadte P dOm loatidechnoate)
“water to pr8dud®ass\igt g?(?%g%%%%?ﬂg@?r% {,Jct and an al kali netal _halide
Y ehted i n the B e rone. 5. i s ? sbe:g”?f“é@fgfﬁ%}ﬁﬁﬁ

' ratli N | SCU Slasiih YeycldhbxYizcetate
di scl osure. | n crfaxyldte.csodoun femethyicyelopen FHR -pI’OCGSgJCIS rovi ded
brocess T eact | PRSI EEERSHH 1yl bERSHe AR Belddate, BoR e
i it o i Lt o
first step If ttodylageRath, @Wﬁmﬁﬁhﬂ%ﬁﬁbﬁ@@ﬁta@oﬁ?‘g&”f ng t‘ﬁe"?ﬁas € PreS
Mar ch. 2004 RRASCS S bRARE B0k Lt out b @ haBlinaneioRGEsadium

S0

t enperat ure suf PRAH RGEL SRR ve a najority the | ow nol ecul ar wei ght

;¢ P(AS) and cycli g.and (NabDe®) dakitgawsilability, prodest.eand affeg8¥ensfocess POC-rich

m xture. The flash process reaction nmxture_is contacted . :
sanme met hod di scussed pre\Al&&bIwﬁﬂld?alldﬁé“@?a?fe‘f?m%ﬁsc%%sﬁw r‘éghcg iq();%%o&?g?e.

The second step of the fifth [ SR beeha&eRAiEE in g rhixeurt lodghe POC
process POC-ri c P95 F%afeosod‘?% Sgeﬂqgﬁplczcish process solid stream an

d
flash pr oce?‘g | il iadoflf R @nigoant. [Fooerasplsolithing chlosigs ican b lﬁef“?as the
substantially solid formand conpri ses inso)uble. P th sl Rivip.
conpound, and t heodificntompetnd, singe fgls;QUID H‘M&H‘cﬁﬁkﬁé’“ﬁﬁ%ﬁ’ﬁ%@&
liquid streamis in a sub%ﬁ@,tacig ,%a{gi,,gu'rgwf;ﬁﬂyﬁl&%ﬁeﬁmsmheebadﬁba P(AS)
n

and the POC. The separati pe acconpl1shed by any process known in the
art. For exanpl guiutelboRi?iies Bivh melechlar weight POAS), Sove malecular v eight P(AS),

centrifugation and filtration. The third step of fi ks t

conpri ses cont actyiclig apfl dinerBEAIsoligomEsat i‘?ﬁ‘ﬁ‘i -‘(’Pcséagaﬁti %ﬁﬁg&%ﬁ%‘? to

produce a flash process nmethapnol-rich Q! THeXetdtRn mbeurdkliasha
0. S akabongel SrRidRy o i

process sol i«d st TE%A anol by the same method ,
di scussed previ oyktnfifly WASpEERKui® Fome ssresaidndcmperatures. Thlligietahhalids,
of the fifth enbodi nent ‘conpri ses separating the flash process

met hanol - ri ch P(BBproustiiscpresant @8 8PredIPPt®duce a hi gh nol ecul ar 20 wei ght

P(AS) product and a recycle {gﬁg%ﬁ%ﬂﬁﬁm fvaitdnl B récePls presided to

net hanol, the POC, and nodi e separation can be )
acconpl i shed by aQ¥%ver 808EE kB PWC iand tah teastf anefinodibemfrpieg quanch RIPErEEEAEUON

can include, but are not limted, centrijfugat,i filtyrati .
recycl e nixt3de osntupecempusingdigh molerula; t?zﬁgﬂjﬂvotﬁ&?%%hepgrgégﬁms)’
di scussed previo ' Ers. af'Radtichl PO, & W3t oven@difide( AS)

usl N, {-hi S .3k !
product can be cﬁa{?‘lﬁ%i"é‘hhﬂﬂ’ & ylgl produce a water-washed high

mol ecul ar  wei ght cB&@éi.n@,rﬁﬂtm AWRAK restaletiakidé byspeoduict. hd & quensh-Rrpessscthe reaction
stream The al kali tal halide by-product streamcan be treated in the

second separation zone as discussed previously in this disclosure. 30
EXAMPLES Exanple 1 The foll owi ng exanpl e shows that nethanol can be
separated from. 12 March, 2004 -16 NWP by fractionation. 75 grans of
.met hanol and 75 grans of NWP (Fisher Purified G ade) were added to a 250
;mlliliter round bottom flask containing boiling chips. The




methanol-rich muxture. Methanol must be uscd 1O ICHIOVE a IRAJULIEY s B 2

flask was attached tm%ﬁ%%ff‘?%#@‘iﬁ?ﬁ St eg{x@r%iﬁﬂ_@ésé Péhclioh WiiRturddeat was

applied to 5 thear}do using a heating mantle. The vacyum
jacketed fractionating col uBenchslht, atle ghenchyproeess reaciion srxigre isegoptagted Avilhy o '
started to flow through a condenser and.into a receiver.

overhead |iqui d Bethanel afademperatue sPHpFSML &9 BWﬂv%ﬂaioqt%%f%%g%?gFS?gmgP und
the fractiongtin | L b SHoEdS redteiah isft€arfifis thtadtedimithbot t om
fl ask. Uponnfiac%ﬁigqtg'g I‘ﬁgiﬁfﬁ%@qg& uttl:llﬂ:oflﬂﬁl\/P, rt;:LO the flow of {he overhead
liquid stream r esisiethol BhanEmbbanadn unagcaatmmt 203 to abeiti NGCc PR was

cooled to roomtenperature. Heating of the round bott
terminated. - Frimpesatirerangle lossey ﬂgﬁ’(ﬁ&'la\‘%ﬁra Wﬁ#vnvgf !‘ég‘i‘g’(*}'%’?%l %agsirlﬁ about

smal | vials. Thegg fragti Ph( ALYtk diséE tRidtbg the mddéfiaround
bottom f | ask vverégln:? (ggl?gzqgﬁﬂ%%lﬂﬁ%gggﬁfﬂro(rrat)ggraphy. Anal yses_of the

f rﬁ:t i onz i ndi Catcﬁﬂprlhﬁa ﬁ‘a"ﬁég%%%%mw’ abouthktoomuNNPhéédJorlP@ﬁJ‘Pfcf“gﬂ’P’é‘&rﬁc‘
col |l ected was nethanol and ~' O. o by wei ght S

sanpl e of theS|i qonadiof R{4eS)rasemeed nd st Pg%?é ssf‘SJH’cPAétm%d@k %ﬁ%“%‘ﬁ?ﬁ
Thus, nethaaol can be r i CLf arlge® A \BRablidedEraadely gately Tanids
exanpl e shows seﬁg}lﬁﬁi(’gﬁq@“@g ?&%}%F%@%t L%ee to prgg%eﬁgetglanol &n%ﬂgﬂss
4 ecycl e feedst oCkecBhothidatly rriowe kit enodifidroepoond an nppe guen ,
15.90 wt. % net hanol, and 6.07 wt.% sodi um acetate was fed to a | aboratory
conti nuous 25 di geadticat faxtuk@ttl e at a continuous rate of 504.20 cnB/ hr. A
smal | quantity of NVP was imliahly dcB& fesdiidnemixtive ik ebithetedvadth
heated until the recycle m%cbfigalu éggeﬂg%q?%ﬁux at which point the kettle
tenperature was apBfheNbDRialfcidt GGmitrndf tines teapequately eemoNeoy G ©Ohshe

.col um was about .66-208C. A nethanol _stream recover I ligg: :
over head sputter mndiﬁ@m%déﬁddbépﬁgadsﬁéﬁlﬁs@?)q"fﬁagﬁ%f’%%en tti;i]))lﬁaur}lxmre

overhead receiver. The overh tar Le iBe@tfidse CThd @ienbh protessureastion
and to di scharge ltsocotnﬁaéC wﬁéﬁgﬁ%@elﬁfér 0§E5 segconds. Theqli_ec cle
feedst ock i Xt Ur emiRErdBAR 86 chiabielheitk atetanobby any atethog kipwnyip ©art For

Af t er 12 March, 2004 _17approximately one hour, s . e €

of the methanol s@*@mkamt%cmdﬂ’@h%émsms%é?wpnec%%%#g%g&
the kettle. The recvele fee ' ANRifRENAN0S IS blicaiRaohcamhmkizad
by gas chronaigggrgﬁ%?}.ng’rﬁg ﬁe@%ﬁ)@@e}é&e%ﬁgc rln xture contained 99.50 wt. %
NVP, 5 0.29 wt. % peianche oppbsitdddizdetioh. % of ot her conpounds. The net hanol
stream cont ai ned 99. 73 wt % net hanol, 0.08 wt.% NVP, .and 0..19. wt_ 9%. or
conpounds. During the exper i Famsecond sigpsofiihe Limstgmbadupent qfﬁﬁlﬁ\é&cﬁ@ﬁh{aqunses

t he sodi um acetate_accunul.at ed | 0f FeS{ol prodbdeonhighthblecudad
colum. This exanﬁ?%ar?%%ﬁléesq'fﬂﬁﬁpkg%ﬁgﬁ{gl cafr)lltl%ﬁeﬂg)ggrfove efficig}r%tﬁl'y fr.om

10 sodi um acet at e yasight\NMA SRS a Fedytlsméxtarep hed dptianadlys adey moleguldrayedght
can be added to a recycle mXxture to he

p prevent the, acgu i

sodi um acet at 30i n R(AS) istneamn ‘The recycly @t&@?ﬁmﬂs%@?%q&igbﬁémg&rﬂ?& fier

procedures as disclosed i.n a ¢ 8 RbnipFiges 0oy @ibRcular
CoRngnly Theioin Siodectfh Srefgit BAEY st

m xt ure cont ai ned anorl, . % NMP) 4.60 w. % sodi um

-acetate) and 8.8 WHpHEPEAS) ThE celid il liesap B(AS)I0kgomess.appr oxi mat el y

+ 190-198C, and the tenperature throughout the colum was approxi mately 68

- 102C. The overhead splitter was set to collect for 0.3 mnutes and to

di scharge to 20 the overhead receiver for S seconds. Sanples of the

met hanol stream and the recycl ed feedstock stream were collected after 8.66

hoots of distillation and anal yzed by gas chronmat ography. The recycle

:f fedstock m xture contained 97.53 wt.% NM "', 0.00 wt.% nethanol, 1.63 w.%
ter, and 0.16 wt.% of ot her conpounds. The nethanol stream 25 contai ned




by
““bol y(aryl ene sul

metal halide by-product stream. The aixali metal alitie Bympreimms S5

r 12- March 2004 -19 c-c, LALMS. e rofudt e &ie voater-washad
organi c corrponnﬁoréﬁﬁs%ﬁWF@&sTcgﬁgomag{l%?%?iqﬁtgﬂgﬁqﬁ%h_urocesg reacti on
m xture conpri SH‘%‘ lllﬁio?é‘bulfg}|ﬁﬁghﬁl3$ﬁﬁgj protiugting (adiralil roetel balide; bysprodpe ghen are
nol ecul ar wei ght ol y(aryl ene sulfide cyclic a l i ne

sul fide) ol i gonseparatat Hyeamst posessHknarm By Bt rﬁ%rﬁ&@ﬁﬁéﬁ,’ Eg%lyé%gésgts&gﬁdg

nodi fier, and an al kal.i netal, hal.j DY REE R Aioal afdsEeardmpri sing 1)
contacting 3%id lﬁg%mgraa%gggp%%%ﬁ?b% M xgﬁdroen’%i.t h additional _pol ar
organi ¢ conpound at a tenpenAbYE adaitikeseavite mixedivwigorhechigh maleriar YFEty) |

of said | ow nol ecul ar wei ght poly(arylene sulfide n Cl 446 '
oligoners to pr RIAS moqummiilﬁalp% & shepresent H}vﬁﬁtt'ﬁ% @8’%&&%1@}%%%1&%??

2) separating said quench proces I AN} 1GssCRER OtHitlor fibér, tiianiwm e@xids,
produce a quenckf‘rf)ﬂ‘gﬁgggt%door ﬁos%?‘@gr%ﬁgea%(%’q%er?ch process |iquid strean.
wher ei n said que&ga B 0£85%a1808tE 9 Atioeidants sheahstabiizdsst wirayialet gosostenif: FB%ng
and conpri ses sal Hi gh nol ecul ar wei ght pol y{arylene sulfide), polar
or_ggni lckc?)_rrpml[ldaltgeﬁtslo@gdirgtxwﬁs?waﬂggifi_er co_rrugsund, %nd gl p;étirggbpa
said alkali nmeta al i de -pro ; Sadudh @b efee Rxahple Spay $,
streamis in a substanti al I3i§%f3?%f‘§%’ Porﬁf’glzg]ccorrpri ses substanti ?}H‘% all of
sal d 1011 Mol ecubatreb ! p@@bﬂl@:@hﬁﬂlcgqml)&lﬂidr!sd@n@nﬂolﬁgbﬂie@e sephihalics "

i de) oligonérs, polar organic cqonpou a ]
Sai d nodi {1 er Copplybntlerd) tecuhthatienpobiat A IeNFEr RV P BRSNS BélyRerRfliiobilyRhes,
met hanol to produce uench, process -drhiah eRGloyepx Mke oen behddeade)
product m xture; Pﬁh’&ﬂlﬁ? ?%g}%htﬂﬂgqﬂﬂﬁﬂ?%?%cﬂls _r?et r?anol -rich
pol y(aryl ene,ful fide) produgtddsirs umhe high mobviee waight BARbprdusisan god

"~ poly(aryl ene”sul fide) product and a recycl ce%g]'axt ﬁ@og\ﬁ@%%%q)a%aﬁwg{:mﬁl e

m xture conpri sesuree byabohtinghall @MRErYUIT &P I er conpound;

" S) separating said recycle ')é'éure.i L8 ﬂi%ﬁ’imﬁﬂpﬁﬂﬁﬁﬁ’oﬁﬁz@w dhemijéak kebistance.

met hanol and a r dRYHEIRRIQY

-feedstock m xbtre i s reused.

ure Whereln said recycle feedstock
m xture conprises polar or ggRk Gesyie flixidreca beomtpitiated mrﬂpéﬁhéﬁpaﬁu%zﬁ%é%ss

according to claim1; further conprising contacting.said. high A0LaCH:aGr
wei ght pol y{ary! eyieldsmethiade) apt 8 deexciefeefstor BPRIS: (ﬁ%@lg Wat é‘?{-:wéshgd

12 March 204 -20 high ul gr i arpiee@t Sapafdtidr)zone oglucempnst
an al kal i et wmwﬁ(ﬁ%&ﬁa{‘%ﬁg?‘é‘?ﬁ&%‘gi e i%rretal hal i de
by- product strea ARLLS RRoWR iR the aﬁtthaqﬁdrqtedmdreayqi@mlmlﬁe-of’reér%f? Yaf kal i

met al halide by-product 3. A process_accordi to claim2, to allow
conpri si ng separ afractipreation colkran iis plizgd ﬁaﬁ“ffgfg%%%?%‘&é‘i% aé‘? é%gr%qﬁlr&?l %?

second separation zone tq produce cfl 1A Oné istre@mandhier scycisai d
brine stream conpﬁ@?é‘t\ﬁgﬁ’é’r“ %ﬁﬁ‘carggﬁa’:uli #étbg? al'ide by _proauct. 4. A
process accor di 9 fheAsReK et e wkatdedine differengistieasal \Rost heamethangliange)
i s pol y(pheayl ene sulti é? and wherein said at |east one polar organic
conpound and g@i draxjdldfwdabclpmmtur@ﬁglamé ounds are NWP. 5. A process

according to any preceding claim et[&ib @aﬂpbf@g%mlmymﬁmyclemimc
mOXaLFnTess 10 recover at |east ane polar tat

organi ¢ cormpound aRd Ghsd BRSthodiFer Tottipbingd tacpregipiiatc. fp@wpkagﬁcepggggggce e

reaction m xture conprising high nol ecular wei ght Poly(arylene sulfide),

| ow nol ecul ar wei ght poly(arylare sulfide), cyclic and |inear poly(arytene

sul fide) oligoners) at |east one polar organic conpound) at |east one

nodi fier, and an alkali netal halide by-product, said process conprising:

1) contacting said flash, process reaction mxture with additional polar

;or'pani c conpound at a tenperate sufficient to dissolve a mgjority of said

1 ovv nol ecul ar 'wei ght poly(arylenc sulfide) and cyclic and liner oOligoners




solution. Preferably,.about 3 to about 8 moles of water per moile of modifier

3) contacting said flash pracess ,solid str ] :

12 March. 2004 F%P?‘f@Wemdg@s@drﬂPﬂfﬁ%ﬁc@ﬁ?#M&éFbﬁ?gwﬁg% of Jer et ol of
product ni xtur emcaifidr dmRnared hdddseideqiady i eessotomdhanol -rich
poly(aryl ene sulfide) product m xture to produce a high no] ecul argﬁei ght
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30  water fo 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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' product mixture. The flash process solid stream is contacted with methanol by the
same method discussed prevmusly for the quench process solid stream.
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 separatlon 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 disciosure.

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 -
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15 analyzed using gas chromatography. Analyses of the fractions indicated that
99.547% by weight of the overhead liquid stream collected 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 2 laboratory continuous
25  distillation kettle at a continuous rate of 504.20 cmi/hr. A small quantity of NMP
was initially added to the kettle. The kettie was heated until the recycle mixture
reached reflux at which point the kettle temperature was approximatety 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
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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
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

75  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 1in 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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modifier, and an alkali metal halide by-product, said process comprising;
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q a cyg:ilc and linear poly(arylene sulfide) oligomers, polar organic compound, and a portion
~of said modifier compound;
- 3) contacting said quench process solid stream with methanol to produce a
quench process methanol-rich poly(arylene sulfide) product mixture; and
4) separating said quench process methanol-rich poly(arylene sulfide)
product mixture to produce a high molecular weight poly(arylene sulfide) product and a
tecycle mixture; :

whezein said recycle mixture comprises methanel, polar organic
compound, and modifier compound;

5) separating said recycle mixture in a first sepatation zone to yield
methanol and a recyele feedstock mixture; whetein said recycle feedstock mixture
comprises polar otganic compound and modifier compound.

2. A process according to claim 1, further comprising contacting said high
molecular weight poly(arylene sulfide) product with water to produce a water-washed
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. A process to recover at least one polar organic compound and at Jeast one
modifier compound from a flash process reastion mixture comprising high molecular
weight poly(arylene sulfide), low molecular weight poly(arylene sulfide), oyclic and linear
- poly(arylene sulfide) oligomers, at least one polar organic compound, at least one
modifier, and an alkali metal halide by-product, said process comprising:

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

2) separating said flash process polar orgenic compound-rich mixture to
produce a flash pracess solid stream and a flash process liquid stream;

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

wherein said flash process liquid stream is in a substantially liquid form
and comprises soluble poly(erylene sulfide) and polar organic compound;
3) contacting said flash process solid stream with methanol to produce a




compound, and modifier compound;
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methanol, and said alkali metal halide by-product.
8, A process according to claim 7, ﬁlrthercompnsmg scparating said alkali
metal halide by-product stream in & second scparanonzoneto produce methanol and a
brine stream; '
_ wherein said brine stream comptises water and alkali metal halide
by-product, '
9. A process according to any one of preceding claims 6-8, further
- comprising reeycling said flash proeess liquid stream to a poly(arylene sulfide)
polymerization process.
10. A process according to any one of preceding claims 6-9, whecein said
sepa:aﬁnginsaidﬁrstscparaﬁonzoneiscanied out in the presence of water. .
11. A process according to any one of preceding claims 6-10, wherein said
poly(arylene sulfide) is poly(phenylene sulfide) and wherein said at least one polar
organic compound and said additional polar organic compounds are NMP.,
12, A process according to any one of preceding claims 6-11, wherein '
methanol and said recycle feedstock mixtare is reused.
13. A process to recover at least one polar organic compound and at least one
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wherein said quench process liquid stream is in a substantially lquid form
and comprises substantially all of said low molecular weight poly(arylene sulfide) and
- cyelic and linear poly(arylene suifide) oligomers, polar organic compound, & portion of
said modifier compound and a portion of said alkali metal halide by-product;
3) contacting said quench process solid stream with methanol to produce a
quench process methanol-rich high molecular weight poly(arylene suifide) product
mixture;
4) scparating said quench process methanol-rich high molecular weight
poly(arylene sulfide) product mixture to produce a high molecular weight poly(arylene
sulfide) product and a first recycle mixture stream; |
wherein said first recycle mixture stream comprises methanol, polar
organic compound, and modifier compound;
5) contacting said quench process liquid stream with methanol to produce
- & quench process methanol-rich low molecular weight poly(arylene sulfide) mixture;
6) 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 second recycle mixture stream;

wherein said second recycle mixtfare stream comprises methanol, polar - |




Separation zone to yield methanol and a recycle feedstock mixture;
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. pLOYA+&' ()14: A process according to claim 13, firther comprising passing said first

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

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

* methanol, and alkali metal halide by-product; and

passing said second alkali metal halide by-product stream to said second
separation zope.
16, - A process according to any one of preceding claims 13-15, wherein
methanol and said recycle feedstock is reused.
17. A process to recover at least one polar organic compound and at least one
modifier from a quench process reaction mixture comprising high molecular weight
poly(arylene sulfide), low molecular weight poly(arylene sulfide), cyclic and linear
poly(arylens sulfide) oligomers, af least one polar organic compound, at least one
modifier, and an alkali metal halide by-product, said process comprising: -
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: a quench pracess methanol-n ch low molecular wexght poly(arylene suifide) mixture:
4) 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 recyele mixture stream: _ |
wherein said recycle mixture stream comprises methanol, polar organic
compound, and modifier compound; and
wherein said low molecular weight poly(atylene sulfide) product
comprises said low molecular weight poly(arylene sulfide) and eyelic and linear
poly(arylene sulfide) oligomers; and '
_ 5) contacting said low molecular weight poly(arylene sulfide) product with
water to produce a water-washed low moleeular weight poly(arylene sulfide) prodyct and
an alkali metal halide by-product stream.

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

modifier from a quench process reaction mixture comprising high molecular weight
~ poly(arylene sulfide), low molecular weight poly(arylene sulfide), cyclic and linear




quench process polar organi¢ compound-rich mixture;
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B)wntachngsaldqucnchproccss solid strearn with methanol to produce a
quench process methanol-rich poly(arylene sulfide) product mixture;

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

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

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

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

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

whereln said low molecular weight poly(arylene sulfide) product
comprises said low molecnlar weight poly{arsiene sulfide) and cyclic and linear




feedstock is reused.
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