; e3e4R&6\ T, 7 ~I MW RECOVERY OF MODI FI ER COMPOUNDS AND PCLAR
ORGANI C lA POLY( ARYLENE SULFI DE) REQMMarbhX20RB Fi el d of
| nventi on Invention relates to the field of processes for recovering

at least one ndf'ff'er conpound and at |east one pol a> organic conpound from
a poly(arylene sulfide) recycle mxture.” In this disclosure, at lLeast one

pol ar organi ¢ CORBUUMGERS HRf d r fide) is
referred to as P(AS). Backgfr%@%ﬁﬁtwmson Oyéﬁg%%w% of
P(AS) for a variety ofCONRGUNDSI FROM AGPOEYCARYIIEGS \AsFlvgen known for

sone time. P(AS) is noldable into various articles including, but not
limited to, parts, films, and fi bddECHGLEMEETYRE for exanple, inj ection

nol di ng and extrusi on nol ding techn&;%trufgphm%ain articles have utility in a

vari ety of applications where heat resi stance properties are

desired. 515 For exanpl hisfgiGitionaslans totthe figldthfasrodesiad Ry r%i:o&é?fnggit‘%?éti ng
el ectrical and eléaIﬁhroni c parts and autonotive parts. Cenerally, "P(AS) is

prepared by FEhtBeHPRCompeundang at deast Pre pejamerganiestomnapenndi fraimogenat ed

aromatic co : at, | gast. ane | fur . sour,ce, and at
| east Ione bgyﬁm@@ %‘gﬁgﬁ)&rrcl gcg? F;bqgmfeéag} ﬁ‘bﬁi&’é@ﬁﬁ‘f"ﬁ? %tnlgegs‘mseeéj‘ﬂ%f”rgé’@w
wei ght nodi féompamdrisueidsred an 2bPOT) dad poly (& RAGaITHY hs FETLSE4 It@ras‘ﬁiﬁéﬁj{

S

P(AS). The nost preferred nodifier conpound is sodium acetate due to I
availability and effectiveness. tigiy obl ens associated with

u f
t he curnent synthesis P . se the production. expenses to, he
high. First, in both q%ﬁé’?&@%ﬁz"g@} F f@hg%(%‘@f‘eb’r 8@@’@&&{5%&0@&1@@3
utilized to weshhebeaekiden rdrgﬂammlixﬁe.ulp(rAspﬁk ailda & mtodrRiduseghiqeee 1n the
process and .ar@pnot captured and recycl ed for subsequent use. This _

const i t ut es BEGANE butpetlimited ta, partsr msc end fibes 1 mEndof foo eksraple, gher

f eedst ock ang; l15R0sal Secondly, POC utilized in the process

can be .- recojvégragg?rlcgg@%o%%eeﬁﬁggl %Q%ﬁ‘?ld gggc Tq\{'ﬁ)'r C@?Eﬁ'rﬁ‘l'qé’i 5?}’4?'& Yy 1nga

of ten util i aediety oBpmidationd whcﬁﬂiehvénd&lﬁﬁﬁééﬂrésﬁlﬁﬂﬁce(ﬁ\wglmi _a?@%??ed?m'

QOeratlgg t hexanol extractor system can require the handling of as nuch
4

as 30 td°40 POUREEPS: B{Ad cambp uslizedyaummatriabforsprepaning eledtrical zndg hi gh

equi prent  angeQRELAL) S\ | 91A~ 12 March, 2004 -2 costs. There
is a need in the ﬁ(f/i‘l‘sr)%?’k‘h%‘g?’r“g“%%n efficient process to 5 recover the '

SUch & Procass. SUTR v of | AventLon TR i 2oy EiWARk cOmRibay b
process to ﬁg@%\pél,e dihalpgenated prematic compound,-at least one POC, at least one sulfur
. source, and at least one 'base under polymerization reaction conditions. Molecular
20 weight modifier compounds can be added to produce high molecular weight P(AS).
The most preferred modifier compound is sodium acetate due to its availability and
effectiveness. -
There are several problems associated with the current synthesis of
P(AS) that cause the production expenses to be high. First, in both quench and
25  flash P(AS) processes, modifiers utilized to synthesize the high molecular weight
P(AS) are used once in the process and are not captured and recycled for subsequent
use. This constitutes a great expense in the production of P(AS) due to the higher
feedstock and waste disposal expcnse. Secondly, POC utilized in the process can be
recovered, but often at a high cost. For example, n-hexanol is often utilized to
30 extract n-methyl-2-pyrrolidone (NMP), a common POC. Operating the hexanol

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

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

R
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~not useable in an un
i mol ecul ar weP¢hS) RcpSE mixture eatprisehmethahaly it Raft0éhegmbaifdr rotrgpound and at

nodi fi er conpound and at | east one POC froma P(AS) recycle mxture. In
accordance with the present invention, a process 12 Mareh,c2004 | east one
POC and at | east one nodifier froma P(AS) recycle m xture is provided,
said 10 process conprising (or optionallyp _"consisting essentially of or
"consisting of') separating said P(AS) recycle mxture in a first
separation z@eg.to yield nethanol and a recycle feedstock m xture, wherein
said recycle feedstock m xture conprises said POC and said nodifier
compound. Detail ed Des&he¢nstis annestl inAbeR(ADnindsstrn fartinseffioient prensss @ process

is provided recover | east one ifier compound and at. l.east. one POC
froma P( AS)&g%Vfgg?eeS}%daﬁ?frceqmpﬂﬁl@ IﬁPg%B‘i é{ﬂ%l"é’qﬁ}[‘&%}wsco FilBESURBt hanol |
at | east oneprgvided sh £prkeudld and at | east one POC. The P(AS) recycle

m xture is obtained when a P(AS) reaction mixture is contacted wth

met hanol Si n various different. procBymmendeSinviehtion 20 subsequently in this
di scl osure. P(AS) reacxf'bon m xfures.useful, in this invention

| an be
produced by any met hod ﬁmephmtyﬁxénod}Pr_ovggﬁmﬂrgges&tolrﬁc‘é)vpégtchagrp% Xt ur es

useful in t mn%diiﬂéye&tngeﬂrx&%ﬁd AL &reep@cq?orﬁcacpgﬁsg%cyae%i§maat ents 3,9l
9,177, 4,038,261, 4,038, 262, 4,116,947, 4, 282,34 nd 4, 350, 810, the entire

di scl osures of which alea¢eardanceiwitlo theqpreseatiinventied,ca provess @5reGeves raéill¢ast

= hal ogenat e O AteCa BT st anodiicr Bam s BRASDesecEohiale s preiagb pard O
a hal ogenat ed a C , ; ’

sour ce, I ; a I fi ® : '
pol ymer il?tat i%%Eérséggtﬁ}ﬂgﬁﬁ%ogﬁ{lﬁngggm}?o%?%g?g |nfé%ﬁ%tgﬁgggl %ﬁ?gﬁr ) P(AS) .
The use of nsegifating sednP@S)decycle mstupe dda dirstsepafatibh glonetd gixld arcthamioght
P(AS) is 30 disclosed in,U. S Patent 5,6334,701, herein ipcorporated b

ot or ence. ADCE ERSLs tepistock BR M WR SR OISR Festoghan e Ingrsts

mol ecul ar wegGNPOY AR sailBAH&iIRE toRbiRd. Mol ecul es havi ng nol ecul ar wei ght's
hi gh enough to 12 Mafch. 2004 -3 be comercially desirable and useable in

an uncured state. Generally, tRetaileldiDdsbontiof ofilhiegtiomol ecul ar wei ght P(AS)

i:s | ess than about 3,030&%/ 10 m.nutes. As .used. eéei n, the term"I| ow :
mol ecul ar wei ght" or "Fd -%P%@&Paraﬁéqcﬁ?ﬁlslﬁ(%‘s e ﬁ%é"r?é’_"&‘i&t ety ecul es
havi ng nol eCHo@fﬁ%b%ﬁnyg&%d'a@‘l\éispoP@PP@' HEhG P%?)[ {jéf%?bfeaxﬁﬁx?ur@a : afyb thus,

state. Generally, the oW 0 ow

~i al ogenat ed arona"tsé] co og’n‘gé sui table for producing reaction mxtures
useful in th1esMehPLonl BaR(AR) Fesysledrixiuag ingbtamed rphen 2 £(AD) eactigier ei n X
i s a hal ogenm; i : : =y 0, gen,

hal ogens, anélmgt:a%yilg, do?i/%%ﬁ%@ﬁ?&g?ﬂql?Hgfiﬁ?ﬁ@gﬁ?&gﬁ?g&}gﬁsﬁeﬁy leérdgdi cal s
havi ng f2bm sulSeqiratly i6 this dibcloture4 PEAS hreactkdmmixtufesarsefidriy thisliogeni@hechn

LR COTRRYRRRLS BihBEaR o B SR
~1-chl oro- 4-i 1o - i . 5 di6h ,
L chlors & BSaE R S AL MOl 0 i a9,

5-tetranmet hyHd;03826d] 4/038/200cAA46047,14282.847 4nd ¥ic3 5008D0y Ith@ eatird0disclosures of

di br om)benzen% 1- h%_i%;l,- 3- dodecyl - 2, 5- di chl or obenzene, 1-octadecyl-2,4

di i odobenzen&hich ug hsreinancorparatedby Fefersntezene, 1, 4- di i odo- 2

p-tolyl zene, 1,4 di SR : o :

1-octyl E)}23};-1( 3- et hyl cycItt?)a;;{@e&r:at1 |’§¥?§$¥E’%§§ﬁ’?g‘r§’é‘b‘é"'ﬁz‘éﬁ£‘fl an srrllnﬁlbt}oensarfher eof .

The pref er r egrépatedgion admtdcting ahblogenned aonrtit @oprpoiltid.catt Jeast rome@OCHatniexstur e

is DCB, due to av?.i | abili t){@ase of use, and hi gh pglyneri zatiq(‘:)n €5 '
88¢4Ti on

product i vi t y Onasulfur,squreg, & fnes basseand 2t least pne medifgn camprEn

m xture. '. ) : |1 1\ : i
acyclic or gaﬁ?%ﬁgggﬁ%\%uhg%fo y@?nog%%?%?ﬁ?égﬂfggoﬁﬁ@e&@qﬁmlﬁ%o i O!|;)heer
mol ecul e. Exespbimodifi¥rscomigouids it tiedprbdsuviohhd IJghwioleaulst sighy PEAS) is
formam de, acetam de, 'N-nethyl formanm de, 30 N, N-di net hyl f or mam de,

“N, N-di meffy| Sisclasadind)- SnPaent 5,33 Hp0 briheindncorpovated by FefFmstam

di propyl butyram de, 2- px{\lh%d_ g‘%ﬁf‘f‘r i h){@%hgﬁ?:g%ﬁé\ie@lﬂe of Nﬁ@h Bolecular

N- net hyl - e- capr ol act am enedi-2-pyrro
hexanet hyl phosgiglarB#iSJ® means all P(AS) molecules having molecular weights high enough to



12 March, 2004 -4 tetranmethylurea, and m xtures thereof. The preferred POC
for use in producing the reaction mxture i s NVP t2Maxehg\2004bility and
ease of use. Any suitable source of sulfur can be used to produce the
reaction m xture. Exenplary-sulfuir sources are selected fromthe group
consisting of 5 thiosulfates, substituted_and unsubstituted thioureas,
cyclic and acyclic thioam des, thiocarbamates, thiocarbonates,

trithi ocar bondeesmmergiahy desivatieand QtaBleThne GRIRAUALE. SELEFLRY the UMt flow
mer capt ans, mercaptj des and sul fides, hydrogen sul fide, phosphdrous

pent asul fi de, Oéélﬁtié‘h mfileqylari WeighaPh S as beose timnyshaut BAH, g/20dniukal | Al
sul fides and Rj.sul fi m xtures t eof,. It generally is preferred to
use an 10 al kgi:eféﬁlrlféb gfeﬁgﬁ ggﬁfrinage_c&arsw&: gﬁ?rcgo\’)me%F‘Fléf Wit dl (A h eneank all;
metal is sel e®(AS) hiokvulddehagirdlio b el i ' l.i thium
rubi dium and cesi)um due to avail gg??’l: %iégﬁdﬁééggpl&%@ug&e}ﬁﬁ\%gcékf&"gngﬁ;zﬁ

al kali netal BRuthisqot useablgiinuan biewdd stete. (Géafsrllyg uke heeltaflew! ¢ Idwy and

| ow cost. Sui t aduce the reaction m xture are al kali rmetal
15 hydr oxi dest"i‘?}’@é gggg?tolﬁﬁ%e‘sgﬁf%‘ %h%‘?%&‘ﬁrfgooog/lpimmutﬁﬁ hydr oxi de,

sodi um hydr oxi de, potas¥H hd&: L A 1 sium ..

hydr oxi de, and m xtures tﬁﬂkggrég%%?o%?ﬂggs?dr%ﬁd@ HPEEG %%Bgé)%{):xgﬁrogéglﬁ]gor&ﬁ%téod‘
in-situ by reftkiuges weful i thisinesipiondam e oapreenvdd: by Wt frmulhe preferred
base i s sodi um hydroxi de (NaCH) due to availability and ease of use. 20 At
| east one nodifier conmpound is utilizad taq foduce the reaction mxture.
The nodi fi@r conpound is selected frop the Yroup consisting of alkali netal
car boxyl ates, alkali metal halidesw e sokuble in POCC, water, and

m xtures thereof. Al kali netal carboxylNate/ noditier conpounds can be
represented by 25 the formula R - A R of the nodifier compound is
a hydrocarbyl radical having from1l tt® about 20 carbon atons and is

nydr ocar _ from 1 1% apo | and
sel ect ed. fr Omuhaig KoM RADgd ahd R Bfcchlled! rorfAEL RO Lans RIS UM BB

conbi nati ons thereof such as al kylaryl, alkylcyc

arylalkyl , ar ?ﬁ’@ﬁgﬂ%afiynkyh caloliolrgl kikylaayiiand kayistg! ealidatt Akionk, rpd M
is an a i el.ec romthe' group consisting o i thium

sodi um pg% asglE %@16 trsouabblolﬂf gﬁcﬁ(ﬁ’n@é‘%’%n&xﬁiﬂ@ﬁ@f hplogenated ajomeatic eompeunda nor e
efficient pol yiskidez 8t 848 nof Hedil 3 d icabk having from1l to
about 6 carbon_atons or artl pﬁgﬁﬁa%’a&iﬁéa ,rager%bﬁlQéﬁg’tlg?bbrﬁog}&bg’gﬁnﬁnf" | f
desired, the diia¢obwnzesh, 1-20B40dHtratriobererent, Icelilbaxyiedddenbaticl i1ebropg@ound
can be enpl oyg%@s a hy?gi%tb‘g"lor s a salytion or, dispersion in water. |f
desired,. the al R Ret‘at- SN Y8R 2 nsticorerp-snlepeu rethydrt-isepropydiaced
in-situ by a dBa&hbSdhzeie. b of . I C d an.al kal i
met al hydroxide or car boer:]é%fﬁgﬁéﬁlflﬁgﬁ%@%ﬁ'ﬁﬁgéﬁeﬁ, @%P%%‘F%@@?ﬁs@fﬁ'es-
conpounds2Whi gibremabdreeren Hopat 3tdodpsyddyfdichdeobenacitd, Qodthddcyl-0, Al €

sel ected from t.hi el ouE ﬁgﬁ isting of lithiumacetate, sodium acetate,
pot assi um acefHpPbERzaR; I %’%ﬁrﬂﬁ&)’]e‘}'bmh}ﬁ@%éi%ﬁm@-Z{n’-tdiﬁbmxzcnc, 1,4-

2- net hyl propi g Iy 8 V1aY Mo & tyrat e, hith Jwal er e S0di,um val er at e
cesi um hexanoa{?g‘,glﬁ? i2t ﬂi u%bﬁ‘g%‘:?g’ngé’?@?“|(.E“t‘ﬁ‘fﬂ‘uﬂ%ﬁﬂ%ﬂ@ﬁ%&-@&w@m{bc’i@nc’ and
pot assi um dodeusmustthereofubThe praférel ulbgenhled desRROAEEMpSAH Wproduce the

oct adecanoat e, sedi um hengei c& anoate, |ithium cycl ohexanecarboxyl at e,

cesi um cycl odSESRALEUFHIRS I REE, dugin teilabifiby iepse ef wico pad tigh pahimsnidation,
pot assi umychRjagxwigeet at e, potassi um benzoate, |ithium benzoate, sodium
benzoate, potassiummtoluate, |ithium phenyl-acetate, rsodium

4- phenyl cycl ohexanecar baxyéast ene POCamaLtLS Wiliked 16 pYbAfat Bt Seadtichiniiure.

4-et hyl cycl orr;ﬁx%/l a]ggggé , .and m xtures thereof. The preferred al kali met al
¢ar boxyl at e nt&F PP %ﬁdﬂ‘ﬂﬂd?’&m gEenqt dimitadsto;, mydin omacyickic srganim antidest e

NaOAc) due t APkl Y 1o d. effecti SAkal i et al
hal e mod 11 R meR Rt sty AoE B8 by BN e RO BB, e Rla O

sol ubl e in theeleadd fromctha gb@mra@hsiﬁiﬁf, 6B lf@rmiamide, MAckiantiGe “NtmEﬁlng%a%chc‘?nd
e, lithiumchloride can be useful ’as

anot her i fier conpoynd. For exanp I
t he nodi ﬂ%ejr @?ﬂﬁ’gﬂgﬁyﬁwdwﬂ-dwthﬂr@etamld@erthylp@éqnmdh, NsN- f or

exanpl e, NWVP. dko Nt | ] neri.zakk on ion, the
reaction m xt u@e %%ﬁ&é)% %ﬁ r%ﬁogé’lr}lg é’?gb\éi gﬁ‘%ngléi ¥ (Nﬁ%s’nﬁ'lcéﬁiﬂl%ﬁam’ '
vei ght P(AS) , Nemethybegaptolactuear NN Aflyleledyoitdlidate, 1RR 8k eMy8pSPhoRiniigast
one nodifier 25 conmpound, an al kali netal by-product, and water. The
reaction mxture is in a substantially liquid format reaction
tenperatures. Al kali netal halide by-product is present as a precipitate.
The first separation zone can conprise any neans known in the art to
separate the recycle m xture. Preferably, a fractionation colum is
utilized at 30 sufficient tenperatures and pressures to allow substantially

oA oA Y . o N o o, o VA




can cause the nodifier conpound to precipitate. For exanple, since sodium
~acetate is not.appreciably soluble in NWP, sodi uml@cManths 2004 preci pitate
when the nethanol is renoved. . Preferably,.the separating is conducted in
-the presence of 5 water in order for the_ pudifier conpound to forma
solution with water and the POC, so that the solution can be handl ed nore
easi |y. Genefeaethyblres] andl finctafe Werdd?, MHeSSreRindPPOC RO sro%cmg%%l er
conpound are added to adequately formthe solution. Preferably, about to
about 8 nol eXBROTWERIEI D &Y éuomfo amidaliilinr ambegmewfdusar e added, and nost
preferably, 4 noles to 6 nole wat er per nole of, 10 nodi fier conpound

of
are added to adequat el ﬂycﬁ%aﬁlﬁesogme iSBHUT £3p Be psedsio mRgHeR Wén‘?a%‘mt hi s
i nventi on, ammo&essx@ﬁﬁmhoymdﬂ%mep5&%&%@ E&ﬁ%erﬁ&%{}?lﬁnsﬁ@% e by
contacting nethanol with a quench process reaction mxture conprising high
mol ecul ar’ wethigsulfpfeassubstitiiednasideensubstituted grioureagyyclic potiacyeitthisansdes, P( AS)

i . at t p t | east difier. | und, and
a1 kel et o BhosePRRwEE st e, FBisGRBonstRS organ HIMF CRUSBINE no
reaction m xétfifonds SERLRA fdindndreiMEhi BphEtOMPRAHECS Afroglh SLRIAP Y 1O

a tenperature in a range of 100C t _ e quench recdvery“proceéss’is
di scl osed i nphgsphorpus pantasifide, oarbbhidifitAdenahdbcdrBon 44Fsulfithes, bnd atkalitraptadf
the first engﬁﬂi mant'gorrﬂr' ses .contactijn he 20 quench process reaction
mixture witho HECF-HS DIy %%&@9@‘5“&6%%’%0 rjﬁég%erﬁlél( aprgferreddn useanur e.
Met han ol 10TLIS1kile I AChib@UIE R Y Kot itk whbrehd) iy ScaiR BebedlB shefleq GRAROUN
from the quench process reaction mxture. neral [y, the quench process
reacti on mi xthgrgzoup consisting eftsodiunh, preassiamy [lithiung rubidpenatnd eesiuih fdueitent to
renove a maj Qriiy..0f the nodifier. compoun ~ and POC. Preferably, the
quench pr oceg‘;salllaglélg’f B4 eﬁf%(?llu‘rls&' i Bhechy, e&@g@ﬁ(-‘w Wt%gﬂ%@ﬂ ’Sastc’%&mt‘l Orydiide ur e
in a‘range O(N@}Muggcd‘tﬂagm%rgném cosp this tenperature range, |osses of
a

met hanol are mni'm zed” Generdlly, about 1.5 to about 15 pounds of nethanol
per pound of P(AS) ar e Sustebletbasasetopreduct e readiibn etixapepmusidalimietilne POC.

Preferably, abput..7 tq about 11 pounds of nethanol per 30 pound of P(AS)
are usegl,syan ‘ﬁ%‘[dei)?‘gf‘étf;"ggﬁc’ﬂ2—‘8¢$T8“l16°ft§&ﬁﬁlﬁ550folfthﬁﬁl RAAEAXiGse SOGBING of
P(AS). The preirg dhéa0gss e I omcally
remove the rm%irrf %’dfgr%, Ié%rrpounﬁgﬁodg %@drhg?nlet %ﬁaﬁdéhgﬁﬁ%@o%gg@ﬂdé%%ﬁmr ch,

2004 react i omixtisesithereofe hitdaairkd,, the besecpaartehprodocss i-$iRAbY reatioh Xf Whe i S
contacted with rrthB%ﬁnol a,s i ci ent_nunber of tines to adequat ellggT renove a’
A

f
majority of YYES Pg&x’%ﬁﬁémfan@ew{é epod, base dy sedimmyhydrewdde (NAQHL)

process reacghom Matfab{ify Inl 2a&00H @cl €d W th nmethanol in at least three
repetitions. The quench Pprocess reaction mxture can be contacted with

met hanol2by any met hod Atrleash one niddfiardompband éx atifitel toCreduey theles@ivh

washi ng t echni.qgues n be,.uytilized. ,I.n counter-current washing, the quench
process r eac'?’i”%ﬂr% iﬁ% P%oq“ﬂ?fv%omﬁ?“ﬁﬁés €ﬁ(f?°éfiﬁ frem thengronp CRRSIYING ehotlkalin t he

opposi te di rgetdi @arb e Qﬂﬂa e, Li 'Frrgg of this
invention conprises oi(glpag%éta%ﬁg t els%aﬁg%sgﬁh%po%ésséﬁ}r% ﬁgﬁ@ 2r t(t:?{’ %‘?édure to
produce a himgixtomsdhedeaf. wei ght P(AS) product, a recycle m xture, and

optionally, a | ow nol ecuﬁ(;r wei ght P(AS) stream The recycle m xture ‘
conpri ses met hanol , Po@ikalh ety garhogylateonpdificn compeunds Faroberapresentgditynt
P(AS) stzgea (e724aTel| ey i C i l.i near
P(AS) ol gonmeh‘rés. Th%eigepar awgﬁgtgaﬁr %igeég\({:@docﬁ{gh gé]x‘égg%@%nay %&rrggagggldﬁg&%i in
the art. Forhavingfiom 1stocdbopt D€ esbes aats dddCisudictddutroml the poéup Eéﬂsﬁ@i@lét o,

screening, ceptrifugation; and filtration. The high nol ecular wei ght P(AS)
product can ?Jﬂali%{nt eloalicyli and 2yl %M‘t@rml{lbatmﬂédhéféoéSMt@rallﬁbl%dalgvbh

Stroam The Sy ofchub ARt ARG sl T alliary B e
met hanol , ancycdiédlkylalkybtald Maisiatiealkili me@ilselécted FRomValSErowp Toask st g b1

nol ecul gg)wei ht P(AS) product and al kali netal halide by-product then are
separ at et by pPQH s PRIZ&EM; Fibidiemaand cegiym. e Ragfptably, dnordgsrtodeye@s can

25 incl ude, -nat i m togsi f i nd, fil.t ion.. Various
additives caﬁ“ ee@*r‘nfﬁ:igg pv?n‘*‘ﬁk rﬁ%goh?%%ﬁ%l%clﬁﬁgfﬁw 5 %"%{%}‘é ﬁ%ﬁﬂcﬁ" bout
obt ai ned in 6 kerjonestemis orrvstenlybradidal) aA® M dsldiHiliresr sddelmddaf desiteditige nNot
limted to, inorganic fillers (e.g., glass fiber, carbon fiber, titanium
oxi de, cal cium carbonate, etc.) antioxidants, heat stabilizers, ultraviolet
absorbents, coloring 30 agents, and m xtures thereof. If necessary, other
pol ynmers such as, for exanple, poiyam des, polysulfones, polycarbonates,
pol yet her sul fones, polyethyl ene terephthal ates,




12 March. 2004 _g_ pol ybutyl ene terephthal ates, polyethylenes,

pol ypropyl enes, pol ytetrafl uoroethyl enes; pol yet hd2 March, 2084t oners, and
pol yet her ami de el astoners al so can be. added. |f desired, the high

mol ecul ar wei ght P(AS) product” can al so be 5 cured by heating at

t enperatures up to about 480C to. provide cured products having inproved
properties aiikalhigfaltdaeoxslat lifid } '

The~recycle mxture is tdkfgn i?ﬁ;ﬁ%ﬁ%@%ﬁgﬁ?ﬁ?@ﬁs@%é{?gﬁh%ﬁgr a3

di scussed prﬁ@@?tlﬂilsq)rydlsméloalihamteneifadcsin@d,ithkeallkyﬁ pricdalucdrbstyle@nmodificbe

separated i e separation zone to .prodquce nethangl and a brine
stream V\he:heQ?nn&tQ'ﬁg c%r%irbgceprgﬁ}’%%rﬁﬂé% | %é"sacﬂg’ﬂ@ thenepreasRandingeesoNAci de
by- product . athe as® el kIepaiaAhver rise any neans known in the
art to separate the al kali net gl ﬁgﬁ]ﬁe gy-n%%guct stream Preferably, a
fractiondtion col um i Suifatileiabiedi metas virboxylatetmédififetcahporasisanbicRIcAE Y& €S
to all ow rret&i&ol (#g be rec&gred.i n one streamand the 1 ~ brine to be
recovered i AP 87%% 19 Bifduce fssrractionsmigine e selestad from she erpup cansistingefond
ermbodi ment  Qithiuth ScétAéeB3dieH, C | SiRGLAV prgduce said
P(AS) recycle m xtﬁr e. .Thé fi?dsféfh%'s’{bg%asgmt%&éééélotﬁg&ehgogng?’#g?ﬁsogb%ri.ses
contacting thieP@oatsc hittpunc2 sethydpopionateputidiom batifatgtlithRes valigte PEdigh 2
tenperature \%%rfa. cient t.o dissolyve. substantially~all of the | ow nol ecul ar
wei ght 20 P( h&e%WI}fei‘a’é??de’lli‘tﬁ’é’é‘i‘ eNtanestee didhing mathlectengatench process
POC-ri chom is8iund A8d&ESho A0 ' i.scu i.n this :
di scl osure, )ﬂz;“hd lpl)lr ef er abl y%eﬁngﬁm@dﬁgwéah%\éb%\l@#e?g‘gllP‘ﬁi §§t§§%ca88 & of use.

General |y, tsediunDPensicasanaate elithéura toyclohéxanecarbng e fceaien tydid@6ddcanabout
220C. Prefer abg%gt he POC is at 25 a tenperature in a range of about 135C

to abouL 20 PHRRte g i a”bﬁ“ﬁhyl‘SWP@t@?%bOWlatFemi&Séﬂmr%I%KE?CGFB&Ilt
135C, t it Yefoa Caht - PLAS) L. PCC i sianificant
e T R

| ower. At tenperatures above I's use vapor

pressure of lNMem phemydeetate, sbditint HphenyityaiihieRghdeerbe RVIdLY; tflassiin® ppr essur e
vessel . ;The  hj
15he 5

her .the,tenperature of contacting the reaction mxture 30
with thé>pPod® Y?"r?é ?’D&P%ﬁn’n]@%ﬁ%lﬁbﬁﬂhexa%awtm ARl Buxineas thefeght Theasyeferad
l'i near and Gyedli Reletee=) : ved f.rom t.he reaction.m xture.
Preferably, suff fchiegirllt Ry g‘éénhﬁ’téh a%&e"%ﬁ’&&?ﬁ‘ge‘%c%? g%‘ﬁﬁﬂ&"‘%‘b“p%?&@b‘ﬁ“ |2
March, 2004 acetate @GO Ackueriocavailabilitgtloaden ahe leyfestivsekyes the | ow

nmol ecul ar wei ght P( AS) ﬂ?& | inear and c¢yclic oligomers. This allows renoval
of substantially all oft talvhabde modiier gemgpunds(yssful dnthis inventicmare

cyclic olig enc reaction mxture, 1hus dycing a
 aner pur LeiT BheRoT e B RO BR e BBl Ta bR ariis SUBEHOS”, 5
about 72fol esdanoREE medifiemt@mpburid] ASHr a(ﬁ@np%}'(lmufrpéhléﬂﬁél@% e BBRN als thd/bst
pref erabl vy, 6 nmol es of . POC per nmole of P(AS) are used. Cenerally, the

3 t.
quench proc éggé‘%@élﬁ?’?@ﬂ »Singedt isssalehie i eastpingPOCst BechPaxs far examplep dMPur e

sufficient to dissolveyu e t he | ow nolecuylar 10. ~ wei ght
P(AS) and cyclic and |f"‘§§§ {%agﬁ%?asf %‘J‘rﬂ@&ﬁ'ﬁggﬁ?nﬂfﬁ@é‘% L{L&EE%%SH m x'? ure
can be cont aspdatewoniprisee highGnolectlapweight FEASY, Jowihleetlal RERYIR BEAS) oW

nol ecul ar wei gﬁ%egéAS) and linear and cyclic oligoners. Contacting times

bet ween the % pinsaeRAS)eeligomsss, mt teast eneaRAGC; helergComh mddifitre

sufficiegt ' I = f the Jyow nmol.ecul.ar | .S.weight

P(AS) and ctfglnﬁjg%g?’l %@F?(Higz{‘&(%# Pgéh%drugg%mai\%t ’#}ienrggcté%n THEMC A3 ™M 2 nut e
can be adequsabstatinllyeliguid fonmw anpbaeich dmpkeiteits. PORS) nadidl hhn&%y?%&wé ic
oligonmers fromthe quench process reaction m xture. The second step in the

‘second enbodﬁrﬁl?ﬁfa%gri;ﬁ?‘ilg’é@e-separ ating the quench process POC-rich mxture

t di h i d.. and _a 20 h liquid
Stroam 5 he quench pr ShEgtstSBphRid) pERTEREorfori® alencanellaioyn BoMat dp m

and conpri sespirate thegbeyshd aixtued. PRIfEEbly P Habiordfien RfamARE utiligéd gompound,
and the @I kal i _metal halide by-product The high nolecul ar weight P(AS) is
in a suBSt arfPfigient tsmpstatures rad pressures tpuallooh syhstantially lallqefi thesnethanol ® ber a

bstanti al | 10l ri .he P .the nodi fi er compound; and
35" subst ant iR th &5 BARKAER I ieBITe IR be mitiie O B deief o Tog
} i near IF{( dAS)dlffhiegomem Bueh kipmetlag6ldnd redyil & e dBoASInikfurk tah e feR58. Of

i ne solids.




The separation should be conpleted at a tenperature simlar to the
tenperature at which the POC was contacted w th tI2Mareh¢cROPdocess reaction
m xture. If the quench process POC-rich m xture is cooled, the | ow

nmol ecul-ar 30 wei ght P(AS) and |inear and.gyclic oligoners can precipitate
on the high nol ecul ar wei ght _P(AS) product, thereby decreasing the

ef ficiency of renoval . Rehovabepattatantsllycall ob theamehapdli SoAChE retYe RIINERSS
known in the art. Fqr exggpl e, 12 March, 2004 - 10 screening can be used.
The third st@p GPst HE DeEBHA cOmpoHndinPrespitpiei Jtof xampiptsingg oHBTY destate

e N T

rich P(AS) produc be use nove a majority of

the 5 POC andetimnblfis aemooaghaPrefefabiyntticepatading is pormivesd inahe Grédenen st
Gener al Ig, t he quench process sglid streamis contacted with nethanol at a
t enper at 2r e YE/IEF I PRSr Ton theampdidicn compennd tp formansolpiinn milly watsngoditlee and

POC. Prefer , . i tr i s~contact ed wit.h net hanol
POC, Prefer it of U UHEUShGRA GEF RS HABNES L BRI SGRRUMAS! Adatolh ARl ane
range, 10 | dssamlafofMwhitanet nile ofiivdifier RdmpeRRE b ddded 36 QdbquatelylforalAyt
15 pounds of nethanol per pound of P(AS) are used to recover the nodifier

conpound endotyionpRrefeeblys ahont3 taphout 87melss ahaiater Per paeladd medifier hanol

et hhnol por° B a8 aplied g S RSB Yo 6nbBaRoPRenES Mple of

adequat @0y anddgieromipoahd \ire @dﬁéd&otahsqdmﬂ%rff&ﬁf tHeSot@pgpund and POC from
the quench process solid stream ' GCenerally, the quench process solid

streamis contacted wi {hanfashembpdimentiof this mventinn, pimgocess is pravidedsto
adequately r LOLLt Vv, 0f .1.he .nodi fier conpound .and the ,POC.
Preferably, R%@Mgeugr@?gf 8%%%%“’%’6%%”5?%%@?’5 @eggmoéé‘f’ 2, BUFACTHBESSSS 01 i n
at least threectigpgiixtut®dsmprikigg qw%mmeaﬁma@ﬁghs@l(AQ),ab{veﬁam&a&r%igﬁ
contacted with nmethanal by any nethod known in the art. For exanpl e,

counter ct urRShaxtlingnd Boeari R{(WS oligambes, at lehdt xmd POG, atoleastamecmpdidier
washi ng, <t he I S Ol | treamflows in one diyection, and

et hanol ~f | & ?‘ﬂl%‘tlahgn %%go@fa?bm(?%) Z‘é‘[r“fe%*ﬁy.'mﬂ% °t t&}?rf’ﬁucft e’EP BAUPHEh REOCESSy
enbodi nent  cbeReaGRA MBREFATIB1EING 222mPBRAGE bBIAE B5cut TRIDPENPleférably B(AS)
product m xture to produce a h'&{& nol ecul ar wei ght P(AS) product and a

' recycl e m xtigp@eratere incxyange afi YOLE do 2405671 The qrendhancodverP@opeesnds modi i er

conpound. The r.ecycl ] r n ra L he first separation zone
as di scussea‘%ﬁ?lgﬁdgwgﬁjgg‘ﬁr#?ﬁf 3%61 ‘g’gi‘g‘zgfé“& ngg’%ég‘m gh nol ecul ar wei ght
P(AS) product can be COHeafrsestepiolf the/Srsdb@bodimeRt @&Hﬁﬁs@% d@i&ﬁiﬁ‘éﬁﬁ@ed hi gh
mol ecul ar wei ght P(AS) pfoduct and an al kali netal halide by-product

stream 2Phe Gudnghipregssalreassioh drixbye prididuethasalte produra deuenchprivvessh, 2004
-11 methanol-rich mixture. Methanol must be used to remove a majority of the POC
and modifier compound from the quench process reaction mixture.
Generally, the quench process reaction mixture is contacted with -
methanol at a temperature sufficient to remove a majority of the modifier compound
25 and POC. Preferably, the quench process reaction mixture is contacted with
methanol at a temperature in a range of about 20°C to about 50°C. In this
temperature range, losses of methanol are minimized. Generally, about 1.5 to about
15 pounds of methanol per pound of P(AS) are used to recover the modifier v
compound and the POC. Preferably, about 7 to about 11 pounds of methanol per
30 pound of P(AS) are used, and most preferably, 8 to 10 pounds of methanol per
pound of P(AS). The preferred ranges are established to adequately and

economically remove the modifier compound and POC from the quench process



treated in the second separation zone as discussed previously in this

di sclosure. .In a third enbodi nent of this inventi pp Mad, 2004rocess is
provi ded to produce the P(AS) recycle m xture. The first step in the third
embodi ment conprises contacting.the quenchy process liquid streamwith

met hanol to produce a 5 quench process nethanol -rich" | ow nol ecul ar wei ght
P(AS) m xt ureeaclibee naatee.condi ti ons as used in contacting the quench process
solid streamw th nmethapnol can be used. The second step in the third

" enbodi ment conprises sépeabhghe peenghanetesprescesmimuteaslontactdd Watly

| ecul ' AS), d 10,1 | ecul ar .wei ght P(AS
product -and MeiagphdRboRislithingd I BRE Bedia? MtV E RAREH wPMHspr  obs
t he net hanol modifzr compowndidnidethe momeramg‘(e tHeONvicRBh PEHead raieli o miREAe)

product conprises t‘Qde l.ow nol ecul ar wei ag_t AS) and cyclic and |inear
P(AS) ol i"gontseontagied withpathanel ia:a4 least Hueorepriitonsd The auapchrmooesss reasion i n

the art. For S ..can, incl ude t are.ngt 1 jmted
to, centri fuggﬁg%kg}lgégﬁﬂagﬂgﬁﬁﬁﬁf ]’éan% %ﬁ%“ﬂ@?@ﬂ?@%w _ﬁ?%’gpgoét ed in.
the first sepeampleptounttecifentiviehingaechnidqics ems by ulilzdd)i i Shaftbosik&t The

| ow ol ecul ar wei ght P(AS) pioduct can be contacted with water to produce a
wat er - was hed™aghingothequeaeh peacgss repgtics) mprturgulowsimdorendiagdtion; and rzdth@]

hal i de by-pr t. -.ITh .kali netal halide by-product stream can be
treated in tﬁgu’gelgé%%gg%sét}a fe%hoxi’one as discussed previously in this

di sclosure. In a fourt THerdeehdeeb offthd Fikst chibYERdnPBf t1s RHAGERE dotngiisayi ded
to produce the .P(AS) recycle mxture fromcontacting a flash process
reaction m xfenagating: thepuenethprocessimgthihelsichrmixturerty ppodusesshighhmoleenlari on

m xture i s syhi gt 25_pressure evaporati t o, renoye maj ority of
the POC. |f es@' ﬁggﬁsﬁ %é&g’\gé a}:g%yglg PRI qpépnglﬁ}bgel&%mo\f ??' r’?ﬁ?l:‘igg’ét ?/ons
af ter condenPeASyBireai.t Ghefreeyidle HALRYEENMprisel ntHhhnbl, IRESSak L AfIdife Ni xture

i s produced conpri si n& hi gh nol ecul ar -wei ght PAS, | ow nol ecul ar wei ght
P(AS), cycliecmpeund.ndhe 1oy azylecilpyywright P(4S$ ksttsammenmapriseallowemblecpianduct |
nmodi fiery£o0 , POC, ..1: 30 ndi t. | oyed during the flash
recoverylsgrgg}e%@qgéﬁﬁgﬁgggﬁl& %@BF? Wﬁﬁgg@fzébly reduced pressures can
be enpl oyed. General |l y,Tmr@%wﬁ@nlcan%@%c&érﬁﬁﬁhé@l‘\é/g\éﬁzbr%é%?c?xéw’ﬁ"iﬂ%'h@ .
sufficient tg e~aporate about 30%to about 12 March, 2004 - 12 90% of the
POC, typi cal Fgr exampples sipheproeehses ¢asninoludegprt axé nettlohite®@f) sesdegings r equi r ed.

Pressures as w.as .0 05 i.g.can be enpl oyed al though the pressure : .
general ly i sc‘lrzllgqjﬁbgé’ltl%i gﬁigﬁkgqtl&_n. Tenperatures of the reaction m xture from

the reactor usually ramgg KicRMhakLakhr woidft PAPIRYIuBZafrbe [RARREGE WihS 1N

flash 5 recovery vessel after.pressure reducti‘on generally range from about
90C to adfbut W20 dupdurdi myatepoveshed highenslecwar weigheP(ASsprodacoamt yn aliedi| .

U Chot oot " Rika Wals B b ety 2 ki i FABHE by Bed it By 11
' enbodi ment cesmptis@swaen methhRd, hitealkal fnhaapmnaewﬁ%%oa&@.ctfmaieﬁws ed Th

met hanol to produce a flash process nethanol rich xture. The procedures
for contact i Atgh melacnles Weighs R(AS) meodict and aikali umetalvialiderbytpravdott thentdre sane

as di scussedsgpra%\{tiﬁ&)%%,l %yfp(%gcetsg?mg\%%qg th L.R.C %%? cgcgggltej gunch processes can |
25  include, but are not limited to, centrifugation and filtration.
Various additives can be mixed with the high molecular weight
. P(AS) product obtained in the péescnt invention. Common additives include, but
- are not limited to, inorganic fillers (e.g., giass fiber, carbon fiber, titanium oxide, -
calcium carbonate, etc.) antioxidants, heat stabilizers, ultraviolet absorbents, coloring
30  agents, and mixtures thereof.
If necessary, other polymers such as, for example, polyamides,

polysulfones, polycarbonates, polyether sulfones, polyethylene terephthalates,



m xture. The second step of the third enbodi ment conprises separating the
15 flash process nethanol -rich m xture to producel2 Maddi, 2008uct and a
recycle m xture. The recycle m xture conprises nethanol, POC, and nodifier
conpound. The P(AS) product conprises high nol-ekular wei jht P(AS), |ow
nmol ecul ar wei ght P(AS), and cyclic and |inear P(AS) oligoners. The
separation can bePoh®ubiigne terenithnlatesapolyetybass,kndypropylendse palytetrafbro-

exanpl e, such pro C j e, ,but are 20 not |limted, centrifugation
and filtration. T&@%ﬁ%ﬂy%ﬁﬂ% %S?eé eéégrprﬁ%rs’sﬂéaﬁ’ogi’f’éﬁeri #nide £lastqmagrs also can be
separation zone aaddddscussed previously in this disclosure. The P(AS)

product can be contacted with water to produce a water washed P(AS) product

and an allcali metal halide Ifyfepreddths highmeelaoulaiweeighk B{AS)frotedtadantalss Be
by- product strea reat in the second separation zone as_discussed
previously in sfhingﬁ%?stglﬁéésaﬁwg. a?ﬂ?fngc? ?sh“pe}%&ﬂ“h’ggé %f)p-PWédel FHy ech Preghcts
anot her process i hapihg\insesddoprap@ees gnd ’ 1 5h4, -
flash process reacti o% tr%gxt uérdce)‘.) é’he fi rs?&gﬁgﬁ# s%ﬁ%@%?@é%ﬁﬁ%ﬁ%ﬁ%wmce'
conprises contacting the 'f|Hehrepyde eusturecthensertated i teefinst bépardtidneasiie as
one PCC at a tenp rit%g suf.fi?i ent to dissolve a majority of the | ow

nol ecul ar wei ght gts SPCAREEO™Yc and linear ol igomers to produce a flash
process POC-rich mxture. Thehd higgbhnkd act § ] ' .acted
W th 12 Werch, 2004 - 13 POCTby Ehared tEREe bSOl ahEl KT bt SeiHled b
the quench prlécesseaoadsepaation zonetopredsecmothasslemdal biihe stédnt, hwhereRihEHne

conpri ses separating theflash proces -rich mxture to produce a flash_
process solid str %‘5%“&&8’“&“?7’%_@#.“ %3 &@gg@?tﬁgmltﬂi@w@aﬁvcw@q saeend seprsalion
PAS), the POC, maart s of anprsd at ieBf lonnfn P dr 0 Bbyrafiint NG ek petiae
The flash pr oces sbyipgodust §trgeaer,sfeiab1)a s frbetiomatioratdlymni iquititizéd Iatf&mﬁcient.

conprises sol ubl e, P(AS), and the POC. The separating_ can be acconplished :
byany process knO\t/\%&?% RS apd; Pressyresdg 2lgpemetbang] 18 begsavssed: inonestreame and the

but are not 105 M pfde 16 8B EEIvVRA i i L9, PR L the
fifth enbodi ment corr%ri sesr cont aclt %Smg'ﬁg SPF%@h&?%C%E@%@I?% b%t,rr g%éng’vw th
met hanol to produce a flash Iproseesd embbdinmnt of this vARieH, cRlbter Hrodeds iisdpr'Bk)ﬁ:led

flash process soILd sqtdream.i tacted with nethanol by thesanme nethod

di scussed previ ou¥ §rGFe ?ﬂés%fz‘gﬁamﬁ ureg ol heglinst piep pf therpecond amebpdiment

of the f fth enmbogdhmBAtesCIMLSESHS j : -?l(gc hanal -r{ch
P(AS) product m xt ur?ig teg produlcé % ﬁ?ﬁ?ﬁéﬁ%&%ﬂ%@fgﬁ (%@f‘ agﬁ%%gé’f‘efﬁjaé ata
the recycle nixt utempeTatere afficleat ti dissolee abspniissatoialow htledi@r waigH:
nodi fier co und, The separation.can he acconplishedby any process known
inthe art. POr e?&‘?’rg? ad Byl ?ﬂdg’é%f’ééegg%laﬁmifﬁar%@? aguengh epmsst POGrckd,
centrifugation angikigkd ration. The recycle nmixture can be separated in the
first separation zone asdi scussed previously in this disclosure. The high

mol ecul ar wei ght P(AS) prodiiite PGG daa beamtydROE pravib e dREudsed P B8y @sclosure, and

wat er - washed hi gh | ecul ar ight P(AS) product and an al kal i 25net al _ _
hal i de by- product Pé@?@ﬁﬂ‘r l#ﬁ%%nam itgaVailabilify jand epse of wseu cGerarakbnnthe ROC is at

betreated in the ggeq (] isau I @u b0t hi .

di scl osure.' EXAMPLE Sgggﬁrrxglpgﬁ %% %g{ifog\?\niggu%x&aan%%g zggﬁd\ﬂs%{#ﬁé‘bk&thﬁﬁc Is at
can be separ@ed &tempenivre iy afrange 6fatmtut 0BS5S T5tcyats 200°Crahbanntfeaaily,” B50°C to
grans of |~~12P (E{i‘jtﬁr Purified Grade)were added to a 250 milliliter round
bottom flask cont al hithgMIFTPEGiuses prlow pheut 1355Cthecselubilitysof loav modedularaweight
attached to a vac ' : | ' Heat i i he
round bottom fl asllzaﬁgjl %gisgtﬁ%a{léﬁgaﬁgﬁ? f’{é’egrﬁ‘g&%g}%ﬁ%‘ﬁ%é\ég? 398%’ M 1s used

fractionating col asrthenR@Cethesvapok pretuugre tof NMIPesanatquifs thdk thefcofteingbedédriiicted
to flow through a, condenser and into .a receiver to produce an over ﬁead

liquid stream Thi fPSRSYE Wsselpdhedhighas dhe tamperatine afecqntacting ithe oéactios mixture
fractionati nggcol {amm 4BFHAS | f eat i f the r bof 1.om
flask. Upon reachiu)rrl?gi;ll t!thﬁceﬁ(gg’l @?r%@atﬁ%l the 28 OMEIW {%%Iélo?ﬁ%g%xa e'ekhtep@%r?f&g pear and

li qui d stream rescaydit. oligoemers tie cum®b ddmpver kemetle Féatibh eRiahireg col uMm was
cooled to roomtenperature. Heating of the round bottomflash was then
terminated. 10 Fractions of Rretsrain sutfigientiRG gar be added\dvmng: eontaetingita produce
small vials. These fractions and a sanple of liquid remaining in the round
bottom fl ask were anal yzed using .gas chromatography. Anal yses of the
fractions indicated that 99.547 by weight of the overhead |liquid stream

col l ected was net hanol and 0.453 % by wei ght was NVP. Anal ysis of the

sanpl e of the liquid in the round bottom flask 15 was -found to be 100% NWVP.
Thus, nethanol can be renoved efficiently from NVWP. Exanple 2 This exanple
shows separation of a recycle mxture to produce nethanol and a recycle

VA . e o~ o~ A NN



25 the tenperature throughout the colum was about 66-208C. A net hanol :
stream was recovered through an overhead splitter 12rMarchi 20040 an over head
condenser, and then to an overhead receiver. The overhead sputter was set

to collect for 0.2 minutes and to discharg2-to the overhead receiver for ~
seconds. The #g(%ct feedstock mi xture was punped fromthe kettlée at a rate
of 87.40 cnBPHrY-AITeMXbreaihat pdeauatelyydissalyehther lovs arvpdcadarwecighe PLASy hedl of

!
t he met hanol j;gtiean A cycle. feedstock mxture in the bottom of the
kettle. ~ he recycl e@}gye#lggggéﬁer%i iﬁﬁrazﬁ’éf’ﬁdewgf’ﬁa?%“%é&a%éuﬁ alref hadeyzed by
12 March, 206wledBargasighhP(A8) gl BREY and REcKESN S t j
Cont ol ned 60 50 mt oy NP o Db oy P andeScKCOHEN R SRR AE bubhd] HioPess

conpounds. THECHRR FAXBITesihHe RRedusIsa higheopuring highmmuehamoweight PGASY . % NVP,
and 0.19 gnt . 9 I PRIBR i ng. e experjoent, it was noted by v
visual i nspeg/it)c{agget o tﬁi«y’]gﬁg‘gg’ E°n?n‘g°é‘éyal’?’8ﬁﬁé’gﬁ¥&$ REM9le of F{ASItare adddd
the distil | aforoadelyesteiremaval. ColostPrefeFiuly, £ can
be renoved efficiently from sodi %e;cet Zt e%ﬁﬂ%ﬁﬁgb?ﬁﬁg%lﬁﬁﬁgggﬁﬁ e
denonstrat es"¥at water can be added to a recycle 10 m xture to help )
prevent the accunul ati Qﬂm%;al ogri, um acgt ate in the bottomof the .
distillation kettle. The sang’prottil FLOKSS AP EuXUre Issenipsted Withethe
utilized excBOC athetommysuee SifRERAEICSRIGH i e AE IR b tecd i C°

Wt . % NVP, 4. 60, wt. % sodi um acetate, and 8?%%5‘.]3@?3& \éfrl.op'ltﬁgl et'f’%ecuér

t enper atlf e Waishs BEASk ARdickelic a8l lingr Pligamersn dThé quérehpeoasss readtiiomahiar

t he col umm i 6 2C.. .The.overhead splitter was set to
col l ect for %. égér)neélu gg& gﬁ@@&%}é@éﬂgf‘gg Yirges to; ﬁ%’t}"@\?éﬁfﬁ@é‘ﬁmﬁaw wededudar 5
seconds Sanpiveigho P(AB¥ andlinestodndsdycBaMighsieishe recycl e feedstock mixture
were collected after 8.66 hours of distillation and anal ~~zed by gas

::h romat 08 r gghy. 20 The @éfﬁ?@ﬂﬁéﬁd@ﬁ)@cﬂntmmamcgl gm?téﬁm&ic?i rrftéﬁtu\f‘é afld

~ =~ 0.0 . Y% wat er, and 0. o of ot her
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including U.S. Patent Nos. 3,478,000 and 3,956,060.
The first step of the fourth embodiment comprises contacting the
10  flash process reaction mixture with methanol to produce a flash process methanol-

rich mixture. The proccdurcs for contacting the flash process reaction mlxture with

methanol is the same as discussed previously for the quench process reaction

mixture,

-

The second step of the third embodiment comprises separaﬁng the
15 flash process methanol-rich mixture to produce a P(AS) product and a rebycle '
mixture. The recycle mixture comprises methanol, POC, and modifier coxhpound.
The P(AS) product comprises high molécular weight P(AS), low molecular weight
P(AS), and cyclic and linear P(AS) oligomers. The separaiion can be accomplished
by any process known in the art. For example, such processes can inc¢lude, but are
20  not limited, centrifugation and filtration. ‘
The recycle mixture can be separated in the first separation zone as
discussed previously in this disclosure.
The P(AS) product can be contacted with water to produce a water-
‘washed P(AS) produ¢t and an alkali metal halide by-product stream. The alkali
25  metal halide by-product stream can be treated in the second separation zone as
discussed previously in this disclosure.
| In a fifth embodiment of this invention, another process is provided
to produce the P(AS) recycle mixture from a flash process reaction mixture. The
- first step of the fifth embodiment comprises contacting the flash process reaction
30 mixture with at least one POC at a temperature sufficient to dissolve a majority of
the low molecular weight P(AS) and cyclic and linear oligomers to produce a flash

process POC-rich mixture. The flash process reaction mixture is contacted with
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and comprises insoluble P(AS), the POC, modifier compound, and the alkali metal
halide by-product. The flash process liquid stream is m a substantially liquid form
and comprises soluble P(AS) and the POC. The separating can be accomplished by‘
any process known in the art. For example, such processes can include, but are not

10  limited, centrifugation and filtration.

The third step of the fifth embodiment comprises contacting the flash
process solid stream with methanol to produce a flash process methanol-rich P(AS)
product mixture. The flash process solid stream is contacted with methanol by the
same method discussed previously fof the quench process solid stream.

15 The fourth step of the fifth embodiment comprises separaﬁng the
flash processmethariol-rich P(AS) product mixture to produce a high molecular
weight P(AS) product and the recycle mixture. The recycle mixture cdmprises

* methanol, the POC, and modifier compound. The separation can be accomplished
by any process known in the art. For example, such processes can include, but are

20  not limited, centrifugation and filtration.

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

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

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

| EXAMPLES
Example 1

. The following example shows that methanol can be separated from
30 NMP by fractionation.

75 grams of methanol and 75 grams of NMP (Fisher Purified Grade)

were added to a 250 milliliter round bottom flask containing boiling chips. The
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fractlonatmg column was cooled to room temperature. Heating of the round bottom
flash was then terminated.

10 Fractions of the overhead liquid stream were collected in small vials.
These fractions and a sample .of liquid remaining in the round bottom flask were
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

15 was found to be 100% NMP. | |

Thus, methanol can be removed efficiently from NMP.
' Example 2
This example shows separation of a recycle mixture to produce
methanol and a recycle feedstock mixture. - _

20 . A recycle mixture containing 78.03 wt. % NMP, 15.90 wt.%
methanol, and 6.07 wt.% sodium acetate was fed to a laboratbry continuous
distiflation kettle at a continuous rate of 504.20 cm’/hr. A small quantity of NMP

~ was initially added to the kettle. The Kkettle was héated until the recycle mixture
reached reflux at which point the kettle temperature was approximately 210°C, and

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

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

- The recycle feedstock mixture and methanol stream were analyzed by -
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Example 3

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. l
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 approximatély 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 recycle feedstock mixture
_ were collected after 8.66 hours of distillation and analyzed by gas chromatpgréphy.
20  The recycle feedstock mixture contained 97.53 wt.% NMP, 0.00 wt.% methanol,
1.63 wt.% water, and 0.16 wt.% of other compounds. The methanol stream
contained 97.36 wi% methanol, 0.03 wt.% NMP, 2.60 wt. % water, and 0.02 Wt.%
other compounds. Negligible precipitafion 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.
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2. A process according to claim 1 wherein said P(AS) recycle mixture is produced
by a process comprising:

1) contacting & quench process reaction mixture with methanol to produce a
 quench process methanol-rich mixture; |
'-wherein said quench process reaction mixture comprising high molecular weight
‘ poly(aryleno 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, and an alkali metal halide by-product;
2) separeting said quench pmcesé methanol-rich mixture to produce a high
tolecular weight poly(arylene sulfide) product, said P(AS) recycle mixture, and
" optionally, a low molecular weight poly(arylene sulfide) stream;
- wherein said P(AS) recycle mixture comprises methano}, said pglaf orgamic
; | compound, and said modifier compoﬁnd; wherein sajd low molecular weight
.' poly(arylene sulfide) stream comptises low molecular weight -poly(mylenc sulfide)
. and eyclic and linear poly(arylene sulfide) oligomers. '
3 A process according fo claim 1 wherein said P(AS) recycle mixture is produced by
~ aprocesscomprising:
B ) oontacung a quench process réaction :mxture coxrqmsmg high molecular weight
| poly(arylene sulfide), low molecular weight poly(arylene sulfide), cyclic and |
linear poly(atylene sulfide) oligomers, at least one POC, at Ieast one modifier, and
an alkali metal halide by-product with at least one pblar orgéxﬁc compound at a
temperature sufficient to dissolve substanﬁaliy all of said low molecular weight
poly(ar;dénc sulfide) znd eyclic and linear oligomers to produce a quench process
polar organic compound-rich mixtire;
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and said modifier compound.

4 A'prbccsé according to claim 3 wherein sﬁd P(AS) recycle mixture is-produced by
4 process comprising: | . .
1) contacting said quench process liquid stream with methanol to produce a
- quench process methanol-rich low molecular weight poly(arylene sulﬁde)
- mixture;
2) separatmg said quench process methanol-rich low molecular weight
< poly(axylene sulﬁde) mixture to produce a low molecular weight poly(arylene
sulfide) product and a second P(AS) recycle mixture; )
- wherein sald second P(AS) recycle mixturs comprises methanol, said polar
organic compound‘ and said modifier compound; and
wherein s2id low molecular weight poly(arylenc sulfide) product comprises said
. Jow molecular weight poly(arylene sulfide) and cychc and linear poly(arylene R
~ . sulfide) oligomers.
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| - © . and an alkeli metal halide by-produet
2) separating said flash process methanolﬁnch mixture to pmduce a poly(azylene
sulfide) product and said P(AS) recycle mixture;
wherein said poly(arylene sulfide) product comprises high molecular weight
poly(arylene sulfide), low molecular weight poly(arylene sulfide), and cyclic and
linear poly(arylene sulfide) oligomers; |
" wherein said P(AS) recycle mixture comprises methanol, said polar organic
compound, and said modifier comppund.

6 A process according to claim 1 wherein said P(AS) recycle mixture is pmduced by
' a process comprising:
1) contacting a flash process reaction mixture comptising high molecular we,ight
- poly(arylene sulfids), low molecular weight poly(atylene sulfide), cyclic and -
* linear poly(arylene sulfide) oligomers, at least one POC, at least one modifier, and
“an alkali metal halide by-product with at least one polar organic compound ata
. temperature sufficient to dissolye amajority of said low molecular weight
- . poly(arylene sulfide) and cycli6 and linear oligomers to produce a flash procéss
polar organic compound-rich mixture; |
' 2) separating said flash prooéss polar organic compound-rich mixture to produce a
flash process solid stream and a flash process liquid stream;
 Wherein said flash process solid stream is in a substantially solid form and
»" comprises insoluble poly(arylene sixlﬁde}, said polar organic compound, said
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S ~ mixture to produce a high molecular weight poly(arylene sulfide) product and said
P(AS) recycle mixture;
* whetein said P(AS) recycle mixture comprises methanol, said polar organio
compound, and modifier compound.

7. Aprocess according to claim 6 further comprising recycling said flash process
~ liquid stream to 2 poly(arylene sulfide) polymerization prooess.
8. Aprocess according to any precodmg claim wherein said recycle feedstock
mixture is recovered as a liquid, :
9.  Amethod according to any preceding claim wherein said water is added in an
‘amount sufficient to form a solution of said at least one modifier compound, in said
separation zone, '
10. . Amethod aooording to any preceding claim wheyein said water is added in an
* amount within the range of 2-10 moles of said water per mole of said modifier compound.
11.. A method according to anyprecedmg claim wherein said water is added in an
" _ amount within the range of 3-8 moles of said water per molo of said modifier oompound.
120 A process according to any preceding ¢laim whetein said P(AS) is poly(phenylene
 sulfide) and said polar organic compound isNMP.



