;e3e8}Lv6T8\ o] 7 May 2004 PRODUCTI ON PROCESS OF POLYPHENYLENE ETHER FI ELD OF
THE | NVENTI ON The present invention relates to a productio ocC of a
pol yphenyl ene ether. Mre specifically, the invention pert[el?&iaytﬁ&g1
production process of a pol yphenyl ene ether, wherein water used in the

pol ymeri zati on-sol vent-recovery step is recycled to reduce the discharged
anount of water. BACKGROUND OF THE | NVENTI ON A pol yphenyl ene ether is
avai | abl e by pol yrmer prODYCZIpleRGOCEST QMM®P ALY HHENY OIME | ETEBRvent or a

m xture of an aromatic solvent and a nonsolvent in the presence of oxygen
by using an oxidative coupling polynerization catal yst containing copper,
manganese or cobalt. After term nation of the polynerization reaction and

removal of the catalyst, the pojyphesy!lene efperrsehuti on thus obtained is
charged in a poor solvent for a pol yphenylene ether and solidified. The

arged in a poc or & pol yph d. The
P04 drying st ep. GnErany Fol Shary bRt SrpEFe DBhqd SraMBRE 2y e ©

filtrate of the m xture of th olyneri zation sgl vent _and poor, .sol vent
after sol | dPFPGERE Sdpdr T OPAT Y AT Het ot her Hand, SPSd ' eHe v fohe

May 2004 recover%.step. \When coqgonents cannot be se&gra%ed easily by

di stillati oh"EfiMd o PELEGHBhyY- D2 tHe” Dol L1881 BERESRSt A&t Re pol yneri zati on
solvent, and at the same tine the polynerization sqlvent is

non- wat er - sSBPUBPESHY e §F8GHE sITRRSHR 1 T sYava® Br U8BAuBPetNehe filtrate is

brought into contact with water to extract the poor
polymerization-solvent-recovery step is recycled to

reduce the discharged amount of water.

BACKGROUND OF THE INVENTION

A polyphenylené ether is avéilable'byvpplymerizing a
phenol compound in an aromatic solvent or a mixture of an
aromatic solvent and a nonsolvent in the presence of
oxygen by using an oxidative coupling polymerization
catalyst containing copper, manganese or cobalt. After
termination of the polymerizatioﬁ reaction and removal of
the catalyst, the polyphenylene ether solution thus
obtained is charged in a poor solvent for a peolyphenylene
ether and sclidified. The polyphenylene ether thus
solidified is, after solid-liquid separation, fed to a
drying step, whereby poclyphenylene ether powders are
prepared. The filtrate ofvthe mixture of the
polymerization solvent and poor sclvent after solid-

liguid separation is, on the other hand, fed to the



solvent in the water phase, thus separating it fromthe polynerization
catal yst and then, the water phase is separated into the poor.s éﬂp t and
wat er by distillation. Water thus separated however still coMayi | ar ge
anount of hi gh-boiling point organic substances, particularly

di phenohydr oqui none or di phenoqui none so that it cannot be recycled freely
because there is a danger of it causing problens such as cl ogging of the
pi pe. At presepverytskept helékor € origenegthforcgiext ive separatadsuch wat er
after treated with active sludge or incineration. Incineration of water
however reqeadsebyanyedosnlsdaeciengywiny | taesdtesgy wf htaet pwersl udge
needs cunbersone sl udge nmanagenent. Thus, a technique for inproving the

sol vent recayevynstepthytHsi pglvalkeli 2as diotsdeatht Oud Y&t . theZ2same? May
2004 SUMVARY OF THE | NVENTI ON The present invention was made to solve the

above descri hed PRODLEMFmeAEEaEALAIISH] RN tOB) Lo Pfudher PEEBEPL i BYeNti on
is to provide a production process of a polyphenyl ene ether giving a

reduced amu 9fopalsyykR:besdischarged. ider bl ot s and effect's of the

present invention w becone apparent from t’h oW ng description. The

present||ﬂ§¥g@ S CAL begoggécgan{%ewgté%|€BM§§€é%§]cgb%gé §eresult t hey

found a net ermtt a mxture en |eft
after the recovery of ﬁgso i |f|e o then |l ene ether and éonta
Iy

non-wat er - sot UbT e pol yneri Yati 5np vént al SeR&ﬁ LA Ub| %%o#ggolvent
S S L T 19505 4L 90 U e g v 10 e
separated into the poor solvent and water by
distillation. |
Water thus separated however still contains a large
amount of high-boiling point organic substances,
particularly diphenohydroquinone or diphenoquinone so
that it cannot be recycled freely because there is a
danger of it causing problems such as clogging of the
pipe. At present, it is therefore the common practice to
drain such water after treated with active sludge or
incineration. Idcinération of water however requires an
enormous energy, while treatment with active sludge needs
cumbersome sludge management. Thus, a technique for
improving the solvent recovery step by using water has

not bheen found yet.



and renove the poor solvent - recycled use of a whole or part of the mater
phase thus obtained. The present invention is based on this, flndlq?

the invention, there is thus provided a production process oMay 200

pol yphenyl ene et her wherein water used in the

pol ymeri zati on-sol vent-recovery step is recycled to reduce the discharged
anmount of water. The problem of clogging of a pipe or the |ike which has so
far prevented the recycl ed ussiMMARGt@r TEESBNVBHTHYN- 3 7 May 2004
bringi ng the pol yphenyl ene ether solution into contact with an aqueous
solution of a ch&hat prgsagenti marte oraivd imadey tbesbéuperacuadocate-50 to
120C for 10 to 180 mnutes. That is, the above-described objects of the

present invesktenbkaveearmachi eved by providing the foll owi ng production
processes. 1) A process for producing a pol yphenyl ene ether, which

conprises: contagkiBediwgtiiy, a%naqm%QQ§:SQEU@h@”p@ésén@h@h@bhﬂgoﬁgﬁ%t a
pol yphenyl ene et her sol uti on obt ai ned by polynerization in a

non- wat er - sggugu;gvgaleygeyr%@d&qoﬁplaﬁaﬁeégroé Qogjwpsnghgé%é@ ehd.n the

presence of cata yst, to term'nate the pol ynerization a eactivating

the catalysyi,and a0dcng.a el l&%"&atﬁé’?rtéoﬂ:é{eaﬁsgﬂérh@% pol yphenyl ene

ether to pr Clpl ate the po yp enyl ene et and recovering the thus
e pi e ol yphenLBog vk Bain () B0 SEULERL Wi,
will become apparent from the following description.

The present inventors carried out an extensive
investigation. As a result, tﬁe; found a-method
permitting - by bringing a mixture, which has been left
after the recovery of a solidified polyphenylene ether
and contains a non—water—soluble‘polymerization solvent
and a water-soluble poor solvent; into contact with
water, extracting the water-soluble poor solvent in the
water phase, and distilling the water phase to separate
and remove the poor solvent - recycled use of a whole or
part of the water phase thus obtained. The present
invention 1s based on this finding.

In the invention, there is thus provided a
procduction process of a polyphenylene ether wherein water
used in the polymerization-solvent-recovery step is
recycied to reduce the discharged amount of water. The
problem of clogging of a pipe c¢r the like which has so

far prevented the recycled use of water is solved by



pol yph2nyl ene et her solution and the chel ati ng agent aqueous solution at a
tenperature of from50 to 120C for 10 to 180 mnutes, - 4 7 May 2004
wherein (b) a mxture renmaining after the recovery of the pBI &94ene
et her, which contains the non-water sol uble polynerization solvent and

wat er - sol ubl e poor solvent, is brought into contact with water to extract

t he wat er-sol ubl e poor solvent and a water phase containing the thus
extract ed wRtrdmdosigibitee mky;smWhenﬁseﬁééévépé@twnsegetrcatctmi:acahd
wherein (c) the water-sol ubl e poor solvent is separated and renmoved from

t he wat er plasd @B dgiedlatsohut aodd dheawbbkéatning paentofwhies r emai ni ng
wat er phase is recycled as water to be brought into contact with the

m xture, thearienmiiniing wier:phaseahavengtasoonben odic &dy giv bod | i§g- poi nt
organi ¢ substance of 1 wt.o or less. 2) The production process of a

pol yphenyl epg neithey, according to item 1) above, wherein the water-soluble
poor solvent forms an azeotropic mxture not with water but with the

non-wat er - sol ubl gypQ! yrer iaal i o5, SOl yest - & ggdhaé @clcgwarf hejd INGpgint than

that of water. 3) The production process of a po yphenyl ene et'her accordi ng

toitens 1) fﬂ%e%l%o%vm& N EfEe &eﬁ% gkﬁ@'lérxe%grtgt%ﬁ"f"oﬁrﬂodsn

nmet hanol . he production process o pheny accor&fng to

any one of FE%Q% lo é@o{g%) mhereln the non-wat er - sol ubl e
pol yneri zat fon Gl 1 uene

1) A process for producing a polyphenylene ether,
which comprises:

contacting, with an aqueous solution of a chelating
agent, a polyphenylene ether solution obtained by
polymerization in a non-water-soluble polymerization
solvent for a polyphgnylene ether in the presence of a
catalyst, to terﬁinate the polymerization and
deactivating the catalyst; and

adding a water;soluble poor.solvent for the
polyphenylene ether to‘precipitate the polyphenvylene
ether; and o

recovering the thus precipitated polyphenylene
ether,

wherein {a) the contact wita the chelating agent
aqueous solution is carried out By holding the
polyphenylene ether solution and the chelating agent
aqueous solution at a temperature of from 50 to 120°C for

10 to 180 minutes,



7 May 2004 5) The production process of a pol yphenyl ene ether according to
any one of itens 1) to 4) above, wherein the content of a

hi gh- boi | i ng- poi nt organi c substance in the renaining mater7ﬁﬁ%&%99$ be
recycled is 0.5 wt.%or |less. 6) The production process of a pol yphenyl ene
et her according to any one of itens 1) to 5) above, wherein the total
anount of the polynerization solvent and the poor solvent contained in the
remai ni ng wat er phaseino (be rewmicitedre srémainimg & ter kbaesrebEvAlrdyED
DESCRI PTI ON OF THE | NVENTI ON Pol yphenyl ene et her: The pol yphenyl ene et her
for use in phethaveslliyphdrs la oo yerhicandontaonel YRer nen ek -
copol ynmer having a recurring unit represented by the followng formula (1)

RZ. | Rl 0 R3sRAMBergIRmRri AAtidM Aty &er eagh Lodependenbly pRRyesents

hydrogen an al kyl group, a substituted al kyl group, a hal ogen atom a
phenyl grougog(zeﬁtsug%t 'bt:zlétu 1t er{tyA c%r?@&’ct(&lth Qater twaléx%(}%twp' cal

exanpl es of the pol ypheny ene et i ncl ude honopol yners

ly(2, 6-di pgLh
BSI§EZ-netL GMéF% %Hﬁ%ﬁ Eﬁfene ent o?d(i gater phase

ol y( 3,6 ﬁﬁ?%b@ﬁei%ﬁ?“ 5\%&%"%2 ﬁ%‘ e

phenyl ene) et her i sopropyl 4 phenyl ene) et her,
pol y( 2- met hyF - ﬁéﬁﬁ %gétﬁylngfﬁﬂﬁﬁﬂneﬁeyither or
DoL (2 et~ o IHELOTNet Y ke Y SRS 8960 2 G PR PRLYPRenY! ene

ether copolyners

separated and removed from the weter phase by
distillation, and the whole or a part cf the remaining
water phase is recycled as water to be brought into
contact with the mixture, the remaining water phase
having a content of a high-boiling-point organic
substance cf 1 wt.% or less.

2) The production process of.a polyphenylene ether
according to item 1) above, wherein the water-soluble
poor solvent forms an azeotropic mixture not with water
but with the non-water-scluble polymerization solvent and
has a lower boiling point than that of water.

3} The production process of a polyphenylene ether
according to items l} or 2) above, wherein the water-
soleble poor soleent is methenol.

4) The production process of a polyphenylene ether
according to any one of items 1).tb 3) ebove, wherein the

non-water-soluble polymerization solvent is toluene.




using, in conbination therewith, 2,6-dinmethylphenol and either one or both
of 2,3,6-trinethyl phenol and o-cresol as a copol yner corrpon’eg'llt. C@iﬂdati ve
pol ymeri zation: As described, for exanple, in JP-B-42-319S/( R¥ 4U4%m " ap- B
used herein nmeans an "exam ned Japanese patent publication"),
JP-A-f4-33131. (The term "JP-A" used herein neans an "unexam ned published
Japanese patent application") or JP-B-61-809?, the pol yphenyl ene ether of
the invention iss5prateceddayicaxictaty meceosipbf ng Pol yprehgatinen eefhea phenol
conmpound in a uniformsystemin the presence of a conplex catalyst which is
a conbi nati gacefdangallo @hya dfet alf sed&es ed) froma grevR, CARSIreLinNG rof
copper, manganese and cobalt and an amne and is soluble in a

pol yreri zat LgRtaakvest . T 1ind~ e; sal t

i ncl ude cuprous chl g?i c?e%agﬁfprﬂicglclhq%r%%?ggﬁﬁ?%ﬁggg%g%g%?Eguﬁﬂa% er om de,
cuprous sul {ghe; G LG 34 Lile GUPTALS ACELALE: ; CUBT C,BCEL BLE, upr ous
propi onate, cupric lFFaurate, cuprous palm e and cuprous benzoate; "and
simlar manganesg)rsgbts ang %%balt sralctess. | nst ead ff di rect addi hi on of the
above exenplifie 51 PEJPEETCT £THST HJssiDIRC 1P AT 4°REt §F6F a netal
oxi de. and an ingrﬂani c acid; or% i.c acid or_an_aqueous so|lution of such
an acid and®FGPATLRE E8r ABYpORG g’(nrfetteérl‘s | tEro hy#PAYE” aV "ERE1S té%as a
conponent to be conbi ned. Specific exanples of the prinmary, secondary or
tertiary antfB2ineP@HBtnEfoLhen®dimsiy &k Gik, bRt aAdd dEBENDPER ne,
mono- and di propyl am ne, nono- and di butyl am ne, nono- and di benzyl am ne,
nmono- and dFeyEEBReRgrafined Aendhea@maining water phase to be

recycled is 0.1 wt.% or less.

DETAILED DESCRIPTION OF THE INVENTION

Polyphenylene ether:

The polyphenylene ether for use in the invention is
a homopolymer, random copolymer or block copolymer having

a recurring unit represented by the following formula

(1} :
s Y
R? R
. O+ (1)
R R

wherein R!, R?, R*® and R! each independently represents
hydrogen, an alkyl group, a substituted alkyl grcup, a
haleogen atom, a phenyl group or a substituted phenyl

group.




di et hanol am ne, nethyl et hyl am ne, nethyl propyl am ne, nethyl cycl ohexyl am ne,

et hyl i sopropyl am ne, benzyl nmet hyl am ne, octchhIorobenzyIan%Ef,

nmet hyl phenet hyl am ne, benzyl et hyl am ne and di net hyl but yl am .3M¥p%ﬁditiom

i ncluded are N, N dial kyl et hyl enedi am nes such as N, N -di-ter

but yl et hyl enedi am ne, N, N -di-ter-anyl et hyl enedi am ne and

N, N - di -i sopropyl et hyl enedi am ne, N, N, N trialkyl et hyl enedi am nes,

D1, N -di al kyl pr opybénedi arizmed eand INtNe-Polvntkyl propyteaedinnilnds. g

7 May 2004 The non-water-sol ubl e pol yneri zati on sol vent nust be a good

sol vent forhaemppbyphenyl ere petihar., cExhind asyt-hkerobhengl gde) acbart,i c

hydr ocar bons such as benzene, toluene and xyl ene, hal ogenated hydrocarbons

such as di ghd Dy oPEIBEARY L -GbkehgfionmaanhH el 0 obengenepoapd2nist-r o

conmpounds such as nitrobenzene. Also usable is a polynerization sol vent

obt ai ned byq {@ XhPg-3UghpRe899dne9l\terir Wddy & Poorh golyentptgpy@-1, 4-

pol yphenyl ene ether, for exanple, an alccohol” such as nethanol or ethanol

and/or ali i on as:_hexane e at any ratio within

an extent ﬁ%?£¢§%§¥€§§§ﬂ% é 8§#§3§fﬁégﬁigﬁ%ngﬁffgﬁﬁgf t he pol yphenyl ene

ether. In the jnvenili he | ymeri zatj.on. sol.vent, nusj_be non
rheﬂ%fgnézgghegfigﬁggﬁ s %gl'% n b€%§%ny )

wat er - sol ubdl & i 1 con er parabi | rofm an agueous sol ution
of a chel ati,ng agent jch will descri bed later. O, the
above-exemﬁ?%ﬁ%ﬁeﬁ%?%ﬁb?fza?Péﬁq§6F$§Hﬁ§é%%ﬁﬁﬁﬁﬁ?¥&ﬁ%h has low toxicity
anvi T onnentP R LASE) FERERe PYYIG-ERERY It M &h- habeous sol ut i on
of a chelating agent; In the invention, a polyphenyl ene ether solution

obt ai ned byPRPGEETTECPBRYNEFi PALYIR T T Ydo! GG A Y DN ¥bT et is, after

reaction, brought into contact with an
phenylene)ether; and also polyphenylene ether copolymers

using, in combination therewith, 2,6-dimethylphenol and
either one or both of 2,3,6-~trimethylphenol and o-cresol
as a copolymer component.

Oxidative polymerization:

As described, for example, in JP-B-42-3195 (The term
“JP-B"” used herein means an “examined Japanese patent
publication”), JP~A-64-33131.(The term “JP-A” used herein
means an “unexamined published Japanese patent
application”) or JP-B-61-8092, the polyphenylene ether of
the invention is produced by oxida&ive coupling
polymerization of a phenol compound in a gniform system
in the presence of a complex catalyst which is a
combination of a salt of a metal selected from a group
consisting of copper, manganese and cobalt and an amine

and is soluble in a polymerization solvent. Specific




aqueous solution of a chelating agent-to convert the nmetal catalyst into

t he correspondi ng chel ating conmpound, _ g _ 7 May 2004 whereby the

catal yst is deactivated and pol ynerization is term nated. ThMay 2

solution is nmaintained at from50 to 120C for 10 to 180 m nutes, preferably
at 60 to 100C for 30 to 150 m nutes. Although this heating treatnment may be
conducted w thout separating the aqueous solution of a chelating agent, it

i s preferabdyamcphescbédthr aetiarlerstalgast rat s herprdys pohyongdehe oxygen
remaining in the gas phase with nitrogen. It is also preferred that heating

treat nent isugenduehedrhabor eupheupobHienyd eneugt her biemnat, peapirpiiat ed
as a solid after polynerization. This step not only nakes it possible to

ef fectivel ysiextsese] thgrmet shigatal,ydupmhishhdasabeencugedcl gketate,
pol ymeri zation, in the water phase but al so can suppress the elution of a

diphenquiW%E%&W@rﬁgHﬁﬁgnHEQD_Q%B%FHiP%ﬁﬂéHEFCt&ﬁ@bﬂén'Qyﬁlthei%nd
presuned that convertihg reaction to introduce al nost all the anmount of the

byproduced diphenodylAope. Ll Lhe %ﬁinmge}agﬂ(h alldiee POLYEE! aRGCUEByRder the

state not permitting extraction with't rization solvent.

exi stence of_.an_ am he_us far I rization is:e cty for such a
converting 7% ionf%?y?ﬁg 8@-8&%@%@3 Céﬁﬂﬁ%ﬂ%‘i% {%gtééégeof t he cont act

i Xt ft t ] [ th l. i zat i At t f d.
No par 1 cul I b E RS OREF8 i ARaCed '3n Ihé Kol BT F Hhert 09708 used hor s

insofar as it is a conpound capable - 10 ) , _
metal or a metal oxide and an inorganic acid, organic

acid or an aqueous sclution of such an acid and form the
corresponding metal salt or hydrate at the site as a
component to be combined. Specific examples of the
primary, secondary or tertiary amine include mono- and
dimethylamine, mono- and diethylamine, mono- and
dipropylamine, mono- and dibutylamine, mono- and
dibenzylamine, mono- and dicyclohexylamine, mono- and
diethanolamine, methylethylamine, methylpropylamine,
methylcyclohexylamine, ethylisopropylamine,
benzylmethylamine, octylchlorobengylamine,
methylphenethylamine, benzylethylamine and
dimethylbutylamine. In addition, included are N,N’-
dialkylethylenediamines such as N,N’-di-ter-
butylethylenediamine, N,N’-di-ter-amylethylenediamine and
N,N’-di-isopropylethylenediamine, N,N,N’-
trialkylethylenediamines, N,N’-dialkylpropylenediamines

and N,N,N'-trialkylpropylenediamines.



7 May 2004 of formng a water-soluble conplex with the netal in the

catal yst used for polynerization. Exanples include al kali netal sauis of

et hyl enedi am netetraacetic acid and alkali netal salts of nf Mav 844 aceti c
acid. The chel ating agent to be brought into contact with the pol yphenyl ene
ether solution is added in an anmount sufficient to trap the whol e anount of
the metal in the catalyst forned as a conpl ex. Wen the anount is |ess than
t he conpl ex for mBBoACAMY@HE L 130 Udts &} Ui b 2@ hkCcRafalyen tnBUSIt 9% m t he
pol ymeri zation reaction solution is insufficient, causing an inconveni ence
such as renaigPpd b lvieatcdical ystpnsirtiennleme ptbeuct . EABmpd@gh no
particular limtation is inposed on the concentration of the chel ating
agent, the tbacenfrahicdndef arvenachiet diydupagemdnexseedi ag beszeoleybi lity is
not preferred because its precipitation as a solid inevitably occurs. The
contact withothenaqueausyseing, omlafgenohed atydgoagepbneagube @arri ed out
in the presence of a water sol uble reducing agent which is thought to be

effective f@icRUBRHRASENAG L, N O QI fd¥n And POLYIBFcB¥naedephapequi none.
Exanpl es of such a water-sol ubl e reduci ng agent include dithionites of

ammoni um 14 PEYMEoReALRAS( YOS T 180 AL A58 UMy 1 EYD BT G&Sium
beryllium rmagnesium calcium strontium barium zinc and cadm um and

sim lar thigsplhatesaes ohl o1 b NLAUS P ecti a0l s cRoLYBASRY! ene

ether: Afte rm nation of polymerization eating treat t he

solution of _a,pol.yphenylene ether, in.a polynerization | ven n easily
be separateﬂo%ﬁ$9tb§lgﬁlSwpﬁfﬁts%%ye E”#{rB%d%ﬂg%ﬁ?$“¥§8ﬂ8tekp%§d with the
aqueous sol ytion of 2 chelating aggnt wher ei n t@e Cﬁtalys netil has been
rapped.  THEO DTy PHBIGY eRE GO oS Tbf Serh A Roh 9| FHORA depar ati on by
proper neans i brogght into contact with a poor solvent to precipitate the
pol ypheny! et 6Pher aBNa 4G Ny droCaBehS U hed 2re 7B T pBEPtEdRVERt to
be used for the precipitation of a pol yphenylene ether in the invention is
a sol vent VI EhrfbiAsYakharedfr GHTETH AU LTRALGHRH WaBer but with the

non-wat er - sol ubl e pol yneri zati on sol vent and at the sane tine has a | ower
boi |l i ng poipglymerization reaction of the polyphenylene ether. 1In

the invention, the polymerization solvent must be non-
water—-soluble in consideration of the separability from
an agueous solution of a chelating'agent which will be
described later. O0Of the above-exemplified polyﬁerization
solvents, toluene which has low toxicity and a relatively
low boiling point is preferred for less problems for
environment and ease in the drying step.

Contact with an aqueous solution'of a chelating agent:

In the invention, a polyphenylene ether solution
obtained by oxidative polymerization in a polymerization
solvent is, after reaction, brought into contact with an
aqueocus solution of a chelating agent tc convert the

metal catalyst into the corresponding chelating compound,



t han water when used singly. Exanples include al cohols such as nethanol and
al i phatic ketones such as acetone. O these, nethanol is nost preferred for
its poorest solvent properties and good solubility in wat er { May 200k cases,
t he above-descri bed pol ynerizati on sol vent of a pol yphenyl ene ether may
exist in the poor solvent within an extent not inpairing the precipitation
of the pol yphenyl ene et her. The -pol yphenyl ene ether thus precipitated is
subj ect ed twuhsotbd- thquecdtaepartatiisoniefacamwes taktan® pollgneriZabhipn2Q64
contai ning the polynerization solvent and poor solvent by continuous or

bat ch-w se tdaatm@nédt hr oHeh, ateentsulfildain siepaiAttda Died agtiufybinl tioat i on.
The pol yphenyl ene ether thus recovered is then fed to a drying step,

through which j3ots ebtaipedoagsa RiOIHEs, Bldactdon, ofr agpops sebvent
with water.: The m xture containing the polynerization solvent and poor

sol vent, i } r : separ fd | ry of
t hevpr eci \Sﬁcg%]ej;é )p;% ygﬁgﬁéf’gﬁgegf hgr%,ﬂith?q#ggg tfl-lolét hiéﬁg%ggggegs?@%}{ o%/

recycling. Int Lhvention, when th aon-wat er -.sol ubl e pol y i Lon

sol vent and'a t%?-é%?@%?Eegog%t§8ﬁ%eﬁﬁgﬁ&%n%ﬂ9eﬁhﬁnﬁ%ﬁﬁﬁb%1§$%Fé?EPhey
cannot be separated easily b istill.atiaon.. Accardingl a mxture

Cont i ni ng Thd JrSHEETBE PERNSol dond Sarf SHeRAEa Ve Ghe Lty FF

ot herwi se forman azeotropic mxture, is brought into contact,wth water to

extract the-foor 3% VRHECPRNERE Rt B IFHASe, S Hoh FRtAF el TRy M1 BotBi bl e to

| i quid-1iquid-separation fromthe polynerization solvent. Thus,
di stillati AP DL RGBT dEHL N TRES*89Eact ildn it also preferred that

heating treatment is conducted before the polyphenylene
ether is not precipitated as a solid after
polymerization. This step not only makes it possible to
effectively extract the metal catalyst, which has been
used for polymerization, in the water phase but also can
suppress the elution of a diphenoguinone byproduced upon
polymerization to the minimum. It is presumed that
converting reaction to introduce almost all the amount of
the byproduced diphenoquinone in the main chain of the
polymer occurs under the state not permitting extraction
with the polymerization solvent. The existence of an
amine used for polymerization 1s effective for such a
converting reaction of the by—produced guinone so that
use of the contact mixture after termination of the
polymerization as 1it'is rather preferred.

No particular limitation is imposed on the chelating

agent to be used here insofar as it is a compound capable

- 10 -



t he wat er-sol ubl e poor solvent with water is conducted by using water in an
anmount of 0.5 to 2.0 tines the weight of the poor sol vent ap@ gﬂggetlng
and mixing themat a tenperature ranging fromO to 100C for/ Y&¥

m nutes. If necessary, the polynerization solvent and/or poor - 7 May
2004 sol vent recycled from another step nay be mxed in the above descri bed
m xture containing the polynerization solvent and poor solvent. The water
phase cont aPfi A e Rus+asxe r-ao beb lat epmpbbublétpoahesalaterit dirs b ect ed
to liquid-liquid separation fromthe non-water-sol ubl e polynerization

sol vent by satBaMailuaﬂu:iofﬂpbkymephaselomntaEnamglEhenmakmjaed

pol yneri zation solvent is fed to the recovery step for recycling.

Separation afikedtemerhaseditdist idtlafl @nedTARinetetraacetic acid and
wat er - sol ubl e- poor - sol vent - cont ai ni ng wat er phase thus recovered by

separation hskhhenmeepar aladd Mo et el 1306 pest isobvent, byndi stillation.
In the invention, since the poor solvent has a | ower boiling point than

vater, the paalasohyentdr tt%}“iﬂsl %&tod dRt O.?@% negce GQlymp whi | e wat er

and wat er phase containing a sma b0| i ng- p0|nt organi c

substances goe, Laksiaut. (g dgfsgﬁ)ﬁfeaampé Lhs gobym, Ing,anine used as a

polynerlzat ata s a it e havi ng-an internediate b0|I|ng
point, it can tained.as a,side cut as nee?ed TF % -sol ubl e poor
sol vent thug ?gggggrgd °s R %fﬁ?%%%xﬁ?ﬁ?% %h §f&p™§ ay 68I nyl ene
ether for rec ched use, mhlle t he whal e or art of the water ase thus
recover ed a%a §tto 0§8F@ta5na|§ e%a?%? ?BOHBtbﬁﬁu F5S nto
contact - 7. May 2004 with the above descri bed m xture containing the
pol yner i zat‘f%ﬁnssh@eﬁema%&xpéar@a%htam%t corf@nexbFaghaon of the
hi gh- boi | i ng- €0|nt organi c substances in the water phase to 'be recycled
nust be suppPeaseatt Betamt fursy thes olpme el adt §00. BeAELIPBr SPegs iigar
wei ght of water. Contents of the high-boiling-point organic substances
exceedi ng the uppefflirientcagee@sing an inconvenience such as

remaining of the catalyst metal in the product. Although

no particular limitation is imﬁoaed on the concentration

of the chelating agent, the concentration of the

chelating agent exceeding its solubility is not preferred

because its precipitation as a solid inevitably occurs.

The contact with the aqueous solution of a chelating

agent can be carried out in the presence of a water-

soluble reducing agent which is thought to be effective

for suppressing the coloring of a polymer by a

diphencquinone. Examples of such a water-soluble

reducing agent include dithionites of ammonium, lithium,

sodium (hydrosulfite), potassium, rubidium, cesium,

beryllium, magnesium, calcium, strontium, barium, zinc

and cadmium:s and similar thiosulfates.



precipitation of the high-boiling-point organic substances as a viscous
liquid or solid upon distillation of the water phase and induce cl|oggi ng of
a pipe therewith, leading to difficulty in recycling operatﬁMﬁyaqo‘lt he
invention, the content of high-boiling-point organic substances in the

wat er phase is determined in the follow ng manner. Described specifically,
300 g of the water phase is weighed precisely as a sanple and evaporated to
dryness by bOeatlergitbds LFOG yidefoiiyBén®r&sgeFe in a nitrogen atnosphere.
The solid thus obtained is added Wwth 300 g of pure water, followed by

through stirring aft4QC:eths riitsishl wed ﬁ@qﬁggiéétismxea R¥ akishly ati on.
while the remaining solid is dried for at 1east 8 hours by heating to |10C
under norma ;pLEREHEe Ik SIL[Q0RN S f@f&@@ﬁﬁ%ngpsnée%he!rnqnS.%' Id

content is weighed and a percentage o ecrse weight is

cal cul at ed > f ;high-boiling-ppint organic, suybstances. - 15
P Ney 2004 §oREERERLTR0, Hog Ut Pt (S PEY TR FERR FERE N BEDY. Bount o
t he pol ynerization solvent and poqr solvent contained. in the ter phase
which is toaggo‘ﬁm\gi d&d HPor® clREFAREE NorkS st P EgH v}tméﬁ‘teot al

anount not greater than 0.1 w.%is desired. If it exceeds this upper
limt, the 3ALBPUEhESEVEAR LT Sy dISd b ihRAeRt priodresn BUE treat ment of
drai nage with active sludge requires excessively |arge equi pnent.
Accor di ngl yS2hRenSthBetant 8ar Sl dearRed ng-Pat neobyphant i snBseaness in
the water phase to be recycled exceeds the upper limt, it is necessary to
di scharge a9brtien afteke lhatdd pHasd d cdma ratcien doly apdopenparsatse for it
by the sane anmobunt of water. According to the invention, the discharged
amount of wes épreashbeinsduced tlhatgeliy canpered swlrenhetgase where no
recycling is conducted so that the present

precipitate the polyphenylene ether as a solid. Usable

as a water-soluble poor sclvent to be used for the
precipitation of a polyphenylene ether in the invention
is a solvent which forms an azeotropic mixture not with
water but with the non-water-soluble polymerization
solvent and at the same time has a lower boiling point
than water when used”singly. Examples include alcohols
such as methanol.and aliphatic ketones such as acetone.
Of these, methanol is most preferred for its poorest
solvent properties aﬁd gaod soluﬁility in water. In some
cases, the above-described polymerization solvent of a
polyphenylene ether may exist in £he poor.solvent within
an extent not impairing the precipitation of the
polyphenylene ether.

The polyphenylene ether thus precipitated is

subjected to solid-liquid separation from a mixture



process is

protection and energy savi ng. EXAMPLES The present inventiaon wl e
illustrated in greater detail with reference to the followh es,
the invention should not be construed as being limted thereto. - 16

mar kedly effective fromthe viewdoints of environnental

May 2004 EXAMPLE 1 Pol ynerization: A catalyst solution was prepared by

di ssol vi ng

a mxed solution of 8.5 g of a 470 aqueous sol uti on of

hydr obr omi ccaftdiandglthed (Rf1 SUPF OLS: OXh U801 PeAt SAhHL KRR roRiAINEs by,
di ssolving) in 2770 g of toluene, 3,4 g of

N,N-di-te
g of N,N-d
a reactor

di ssol vi ng

is conpl et

pol ymer: Thé!

rebHtyhebhyl enedjammns, ; 4l 't.grega%e% nl\‘tegkgﬁghyla _r&'el?\tﬁtrzj{%{,q e

i-n-butylamne and 1.0 g of trioct nmoni um ¢

but
7

16.5
~In

99685807 5TV eer oA praner R 10B S gP iV BRRBEAT R R e a
fixed 0 m 40 il e feedi h Lth air,
Cher oby cauki Ry BSCAYEFOE Bo) g 2 or E/ehy Mger ceRe EREPYARy of phenol

ctbr 1fa® tRen Ssured I WFE rogen, fol l owed by the

ed,,rgaction M@% contjnued for further 90 m nutes. Coll ection of
te §

addi tion of 500 of an aqueous solution having 12.6 g of tetrasodi um
ethylenedia%ihéﬁgiiaacéénﬁnHQQQHﬁQAMP“@uW¥ﬁ¢lWa$?Ffing was continued at

70C for 2

hours. After conpletion of the stirring, the polynerization

reaction mixturelRBsME&hErat €@NCAGMLINME HifususyRRT LE# bACBT spéveadodi um
am netetraacetate. Under stirring, the polynerization reaction
m xture wasanhapged Falvente widch Mixture has been separated as a

et hyl enedi

filtrate upon recovery of the precipitated polyphenylene
ether, is fed to the recovery step for recycling.

In the inventicn, when the non-water-soluble
pelymerization solvent and waterjsoluble pcor solvent
form an azeotropic mixture, they cannot be separated
easily by distillation. Accordingly, a mixture
containing the polymerization solvent and poor solvent,
which will otherwise form an azeotropic mixture, is
brought into contact with water to extract the poor
solvent in the water phase} thereﬁy making it possible to
liquid-liquid-separation from the polymerization solvent.
Thus, distillation can be avoided. This extraction of
the water-soluble poor soclvent with water is conducted by
using water in an amount of 0.5 tec 2.0 times the weight
of the poor solvent and contacting and mixing them at a
temperature ranging from 0 to 100°C for 1 to 60 minutes.

If necessary, the polymerization solvent and/or poor

- 13 -



7 May 2004 anmount, based on the weight of toluene, of nethanol, whereby a
pol yphenyl ene ether was obtained as a slurry. The resulting slurry was
subj ected to solid-liquid separation by vacuum filtration. &y 4
filtration was continued further while methanol, in the same anount as the
pol yphenyl ene et her cake, was sprinkled over. the pol yphenyl ene et her cake
for rinsing and washi ng. Recovery of solvent: A mxture of the filtrate

obt ai ned bysyaegtm beklEakidon rofn e t3dl rat andnd Pep&ehbangl 1Hsed f or
rinsing and washing was mxed well at 40C with pure water in the sane

anmount as net8ed0ke5Brt BEAMLYENSe MRS IR} hﬂf@' éﬁ‘@im@i‘%&éﬁ&%ﬂ Wi th
wat er. The extract was then separated Into an ol d%as and a water phase
b tri t . t ed
y a cen rlégg%ﬂﬁegﬁaghger EB%vungg; ARRS S, 4duis pﬁfgséaiggg%xfg@gsap%f% e

further into nethano wat er a nitrogen at nosp di's |IIing

appar at us egui d. wit reflex cqondenser. Recycled use of, water: Simlar
procedures‘iﬁéggﬁﬁFfﬁgF?gnwa 85698ﬁy% [ﬁﬂ%ﬁnﬁ%&W%%Bvé?y56?3§8E99nF§y
except for use of fhe ahQove-described water separated by djstillation

i nstead of %ﬁﬁ%QQ@éb?uheaeFBFaE%PPa.ﬁqm1Qﬂewﬁﬂqﬁﬂﬂﬁe¥ﬁs? gole
above-descri bed step of solvent recovery were repeated. The anount of

hi gh- boi | i RPpEMaEL g%hﬂvcselhﬁ@?énéés Sardab leg means \pyTheoal i hehageal
anmount of solvents (toluene and net hanol), each contained in the water
separat ed BPHidtH10Gt ton afpararedyelilygeditzatsiorn 3¢ hesntants 1fiedi tros were

nmeasured and
the recovery step for recycling.

Separation of water phase by distillation:

The water-soluble-poor-solvent-containing water
phase thus recovered by separation is then separated into
water and poor sclvent by distillation. In the
invention, since the poor solvent has a lower boiling
point than water, the poor solvent is taken out from the
top of a column, while water and wéter phase containing a
small amount of high-boiling-point organi; substances are
taken cut from the bottom of the column. The amine used
as a polymerization catalyst is a distillate having an
intermediate boiling point, it can be obtained as a side
cut as needed. The water-solublewpoor solvent thus
recovered 1s fed to the precipitation step of a
polyphenylene ether for recycled Qse, while the whole or
part of the water phase thus recovered as a bottom

solution is recycled as water to be brought into contact



exi stence of the precipitate was visually observed. The results of
measur enent and observation are shown in Table 1. Table 1 E
recycl i ng0914Cont ent of high-boiling-point0.050.990.720rgaﬁ{§ﬁﬁﬁﬂﬁ¥%nces
wt . oTotal anount of solvents,

wt . s0. 070. 060. 08Cbser ved, Preci pi t at eNoneNonebut alittle EXAVPLE 2
Procedures (polynerization, recovery of polyner, recovery of solvents,

recycled usgioh wRkehbo%eNdedl didp i alttide exsepiihDay 2nd g of
hydrosul fite was dlssolved in 500 g of an aqueous sol ufion having 12.6 g of

t et rasodi ur@?l )Er}{é? ghnggqtvreqiacc%trg & shssolved, dherein were repeat ed.

The anpunt © |gh |ng poi nt organi'c substances and the total anobunt of

(he Soi vents. (toipgne.ap nmga@%'e) niSAChd 11 {dle WRLS sepangted by

distillation after recyc re neasured and
exi stence of the precipit Vi S erved. The, resu
nmeasur enent> %%t%ﬁg%FVéplg §ﬁb Eﬁy ﬁ% ¢ recyqged mVSkh§GZOO4 Tabl e

2 Frequency of recycling0 9Cbntent gh- b poj nt 0. 219 430. 790r gani c
substances SWPB%%! f 58?0 nt'tof* &4 3-&?[59 pre erargly bE0.EMe &3 less

% 0. 020. 040. 06Obser ved, Preci pi t at eNoneNonebut alittle EXAMPLE 3
ProceduresEF%%IV%%?h%a?ﬁoHatﬁécovgﬁFQﬁnﬁﬁﬂ%ﬁnﬁher%b%@e??lb%”goPPéﬁFs

recycl ed use of materé simlar to Exanple 1 except that a solution obtained
by di ssol viougami@ gubstanpeisc epceriddaaridielsrebf L NN dEansput yl ani ne in
2770 g of toluene was used as a catalyst solution for polymerization were
repeat ed. Theeahpubitobnhpghtbei hilgg—veiintlrggamiet sebgaances and the total
anount of solvents (toluene and nethanol), each in the water separated by
dIStI||aIICHUH&E&MC%EC@S|Bngl@CbMHEll@dmdﬂﬂIEﬁmﬂﬂQ wpoesdunet élieésoned and
exi stence of the

of the water phase and induce clogging of a pipe

therewith, leading to difficulty in recycling operation.

In the invention, the content of high-boiling-point

organic substances in the water phase is determined in

the following manner. Described specifically, 300 g of

the water phase is weighed precisely as a sample and .

evaporated to dryness by heating to 110°C under normal

pressure in a nitrogen atmosphere. The solid thus

obtained is added with 300 g of pure water, followed by

through stirring at 70°C. The dissolved content is

removed by filtration, while the remaining solid is dried

for at least 8 hours by heating to 110°C under normal

pressure in a nitrogen atmosphere. The remaining solid

content is weighed and a percentage of it to the precise

welght is calculated as the content of high-boiling-point

organic substances.



precipitate was visually observed. The results of nmeasurenent and
observation are shown in Table 3. - 20 7 May 2004 Table 3 Freguency of
recycl i ng0914Cont ent of hi gh-boiling-point0.060.510. 7Sorgan? May nces,

wt . %ot al anmount of sol vents,

wt . %0. 0$0. 070. 09Cbser ved, Preci pit at eNoneTl onebut alittl e COVPARATI VE
EXAMPLE 1 In a simlar manner to Exanple 1 except that upon recovery of the

pol ymer, stirring.wasg geaducted at, ﬁ‘ﬂ‘%@yﬁ%{gf‘f??ﬁ??owﬁ%ﬁgﬁro“th%t itrgg{?gﬁt

70C for 2 hours, water was separate n. anount of

boi | i ng- poi [ b ; f I I
and motnanol o PhE A el SapE e 19 ot S e PHR. pBbe el ana

exi stence of the.preci.pitate s. visual |y observed, The resul.t f

measur enent CANASSRERr VOt O AL G TH HabT S IS FR0PE BIRTASRE P of
recyclingOCbnten@ of high-boilig&i(ﬂéﬁéﬁggrgan'c substances, wt. %ot al
anmount of sbEGEALED WES=soMoFs %%% Brved® (FRp8sseReE oY Bvi de for

recycl ed use) The process of the invention nakes it possible to reduce the
di schar ged @RBBRETofDREt & lgditertaticd Ao $f odutfi bR BKC&eFS! yHenyl ene
et her by recycling.use of it as water for the _
pol yneri zat B@Resol ¥BAL. r 866V ERfest giase 2gan bg pAgy2ded wAitheuthe
i nvention has been described in detail and with reference to specific
exanpl es t hereblemit butl It rbe taepdr et dxe omegskivitkedachivke sdndgehat
various changes and nodifications can be nade therein w thout departing
fromthe spreqtiand seopestitelgoflarg€2Zquipment. Accordingly, when
the content of high-boiling-point organic substances in
the water phase tc be recycled exceeds the upper limit,
it is necessary to discharge a portion of the water phase
to be recycled and compensate for it by the same amount
of water. According to the invention, the discharged
amount of water can be reduced largely compared with the
case where no recycling is conducted so that the present

process is markedly effective from the viewpoints of

environmental protection and energy saving.

EXAMPLES
The present invention will be illustrated in greater
detail with reference to the follqwing Examples, but the
invention should not be construed as being limited

thereto.
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7 May 2004 WHAT IS CLAIMED I'S: 1. A process for producing a pol yphenyl ene
et her, which conprises: contacting, with an aqueous sol utiqgn of chel ating
agent, a pol yphenyl ene ether sol ution obtai ned by polyner|ZdMPM %p
non-wat er - sol ubl e pol yneri zati on sol vent for .a pol yphenyl ene ether in the
presence of a catalyst, to termnate the polynerization and deactivating
the catal yst; and adding a water-sol ubl e poor solvent for the pol yphenyl ene
ether to precipitate the pol yphenyl emezgtdiay ;1 and recovering the thus

preci pitated pol yphenyl ene ether, wherein (a) the contact with the

chel ati ng ag@mpmaqgggwqoﬁplutlon is carried out by holding the

pol yphenyl ené et her sol uti on and the chelatlng agent aqueous solution at a

tenperature of fﬁo%ﬁglé@tl%Q)QJ é)pﬁ%@‘]m’en&tg d\i\/ggmglvn (_;b) a mxture

remai ning after the recovery of t e poly contains the
non-wat er sgl yhle [ i S Iv n Ik Ler- solu gor_solvent, is
brought into contgggh&gg ,%§%f§?5t eitéag %@ 8r§80 S%Eg S or solvent
and a mater 004 con alnlqg us .extrac

wat er - solubl% 8%?0?6Fv§ﬁﬁdl§%ﬁa(ﬂﬂﬂﬁxp yEERD V%t?éh Sand ﬂhéPgW¥%Q5 t he

r- sol ubl r | v i
vat er-so Ub e gggedsg %ggso ving, in 2770 g of toluene, 3.4 g of

N,N’-di-ter-butylethylenediamine, 41.9 g of N,N-dimethyl-
n-butylamine, 16.5 g of N,NndiQn—butylamine and 1.0 g of
trioctylmethylammonium chloride. - In a reactor containing
this catalyst solution, a solution obtained by dissolving
1100 g of 2,6-~dimethylphenol in 1057 g of toluene was
charged at a fixed rate over 20 minutes at 40°C while
feeding the reactor with air, thereby causing oxidative
polymerization. Even after the charging of phenol is
completed, reaction was continued for further 90 minutes.

Collection of polymer:

The reactor was then purged with nitrogen, followed
by the addition of 500 g of an aqueous solution having
12.6 g of tetrasodium ethylenediaminetetraacetate
dissolved therein. Stirring was continued at 70°C for 2
hours. After completion of the stirring, the
polymerization reaction mixture was separated from the
aqueous solution of tetrasodium
ethylenediaminetetraacetate. Under stirring, the

polymerization reaction mixture was charged in twice the



separated and renoved fromthe water phase by distillation, and the whole
or a part of the remaining water phase is recycled as water_to be brought
into contact with the m xture, the remai ni ng water phase h VWWUZQQﬁNnent
of a high-boiling-point organic substance of 1 wt.o0 or less. 2. The
production process of a pol yphenyl ene ether according to claim1, wherein
t he wat er-sol ubl e poor solvent forns an azeotropic mxture not' wth water
but with t heamomwatierssol obl ehpokyighitzalfi aw 1seinegnto mngk dtasnal ) ower
boiling point than that of water.. 3. The production process of a

pol ypheny| eng\eatdif AGEHT @hREGN§ Defbabfhdrovad, onterigidy the sas pirsol ubl e
poor solvent is nethanol. 9. The production process of a pol yphenyl ene

et her accor difdg A5 0l @iy IsPir 2y WS euejteeeeetor&ow@to%@q L&ru
polynerlzatlon solvent is toluene. - 2004 -25 The production

process of al . n h to ¢lai r e, the
content of a I éﬂyaﬁﬁé?e%%%ngﬁo?ggg%gtsu sta§e§||1té$lé%ﬁ%g§ﬁng wat er
phase to be A |l ed, i %or le The roducti on rocess of a
pol yphenyl eff€ gi%%¥9%8§5$ |%§Kt% % alégTanP§2 Wh&PS P AUHT afdunt  of
polynerlzat% n sol.vent h%gthe poor so vent cqntalnﬁg the r nalnlng

wat er phase 81&?%%? e 1S D515 96 6F 7 | 888, SPIR ﬁélﬁﬁﬁﬁl  process of
a polyphenyle e et her. according to cl |n11 wherein the 10 pol yphenyl ene
ether is: 3 %ﬁﬂd ﬁbﬁ 3% a °Fe5%?56H8 &8¢ ¥m t he group
consi sting of pol y(2, 6- dlnethyl 1, 4- phenyl ene) et her,

| aol y(2- netBﬁE_ﬁféﬁhiﬂliﬁﬁbﬁﬁﬁglene) et her, poly(2,6-diethyl-1,4-phenyl ene)
et her, pol y(2-ether-6-npropyl - henylene) et her,

pol y(2 6-cli-n- pPopyrinre p}ferﬁhee letaee, Ohtained by vacuum

pol y(2- met hyl - 6- n-butyl -1, 4- phenyl ene) ether
poIy(2-ethyﬁiétwgepm@DWbehqﬂﬁﬁqdEmeanéthbe,methanol used for

pol y(2- net hyl - 6- chl or oet hyl -1, 4- phenyfene) ether and

pol y( 2- met hyln84imgdeoxy etdaH irlg 4phenykedeye el het; 40) Cawdapolpumes wher ei n

t he pol yphenyl ene ether (a) conprises 2,6di net hyl phenol and either one or
both of 2, 3wbtkri oet hyle phetolamhch©20s cheshhnas ancemIORAteagonent ; or
c) a mxture of a) and b). 8. The production process of a pol yphenyl ene

et her accordhBgebg @kahmnbl whet eifctderat rlypt whsedt. | aast Qnesdlt of a
nmetal selected fromthe group consisting of copper, 25 nmanganese and cobalt

in conbinatigy whtR aBpaAFed %nt-@earpr@gl‘vﬁhQeréﬁ@le%Sw%ftetrh%hase by
pol yphenyl ene. et her according to claim8 erein the netal salt is at

| east one sgl eeheelffﬁ%ut e OnoHR, const st i pgr of ﬁHQEQU%h%E' Qe fle)a (GHpT 1 C

chl oride cuprous brom'de; cupric brom de, cuprous sulfate, cupric sulfate,

, 0 cuprous gget abe, -GypY %L%‘-‘t%teazt @n&é‘ﬂﬁé’{’ﬁax%?phﬁa%gte%“%r &, aurate,
cuprous pahm tate) cuprous benzoate, manganese chl ori manganese brom de,
manganese nZtngegog%mosphere by a distilling apparatus equipped

with a reflux condenser.

Recycled use of water:

Similar procedures (poclymerization, recovery of
polymer, recovery of solvents) except for use of the
above-described water separated by distillation instead
of pure water used for extraction of methanol in the
above-described step of solvent recovery were repeated.

The amount of high-boiling-point organic substances and
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-26 510 10. 1S 11 20 12. 25 30 1 i. sulfate, nmanganese acetate, manganese
propi onat e, manganese | aurate, nanganese pahnitate, nanganese beéraégate,
cobalt chloride, cobalt bronide, cobalt sulfate, cobalt acdtMe¥; bal t
propi onate, cobalt laurate, cobalt pahnitate and cobalt benzoate. The
production process of a pol yphenyl ene ether according to claim@8, wherein
the amne is at | east one selected fromthe group consisting of nono- and

di methyl amuig, $@99r aRduftebRykaniBar smre1 e did Gyt R HE) , MeRen and
di butyl am ne, nono- and di benzyl am ne, nono- and. dicycl ohexyl at ni ne,

[ an anddi be _ d._dioycl
ot byl Cycl ORRYT AT Bet " ef iy| L2 05 oBgL A S BansyI et hot sy nefCor
oct ylehl or Qheizy) agh . . TEENYLPOSRELILl amne.. GIIELIML DULYL a9 os. 480

N, N - di al kyl™= y edi am né. “benzy e production process of a

pol yphenyl ene et her acgording to.claimt, wherein the contact with the

Chel At i hy. Sgot SitRott GOPPFERLPLleker AT dde By Mo TG The: | Tht

pol yphenyl ene et her solution and the chel ati ng agent aqueous soluytjon at a

benpor at ur €561 H TR BOTESS DBREREr 380 CHSES0 T it G5 S THEBh obBCc I PBAS

process of a pol yphenyl ene ether according to claim1, wherein the

chel ating dgent is at |east one selected front the group consisting of

al kali metal salts of ethylenediam netetraacetic acid and al kali netal

salts of nitriTepteadetic acid, and wherein the chel ati ng agent is brought

into cont agtramuidhdec poryppenyhgne ether psol ugionf i ngan pnount 1guffi cifent

to trap t e PRI RILENEiARL gLk tNe cataryst Torfred as a_conpliex.

The pTOdU(EUﬁEﬂ@Cﬁﬁsﬁgn&Efﬂ yphenylene gt RePdaccdt dihg| to cPailm 1,

PSSRSO TACT £330 5 N TR MO O T I AR D SN
L PI “tl LEAYA % =] \v)

. £ | t
out in the—presenrce—of iewater—psoltbl-e—redueing—agert—selected

fromthe group consisting of anmoniumdithjonite, |ithiun cdt3ioHi1%e,
sodi um di { FiEGH ¥Rt 3R assi um dithionite, rpbNaREm piNM%n| te, Bsidim
dithionite,_berylliumdithionite, nagnesiumdithionite 7 Mhytsédea - 27
calciumdithionite, strontiumdirthionite, bariumdithionite, zinc
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thiosul fate, berylliumthiosulfate, magnesium5 thiosulfate, calcium
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in 500 g of an agqueous solution having 12.6 g of

tetrasocdium ethylenediaminetetraacetate dissolved therein
were repeated. The amount of high-boiling-point organic
substances and the total amount of the solvents (toluene
and methanol), each in the water separated by
distillation after recycling 0 time, 2 times and 4 times
were measured and existence of the precipitate was
visually observed. The results of measurement and

observation are shown in Table 2.
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recovery of the polymer, stirring was conducted at 40°C

for 2 hours instead of stiriing at- 70°C for 2 hours,
water was separated by distillation. The amount of high-
boiling-point organic substances énd the total amount of
solvents (toluene and methanol) in the water separated by
distillation were measured and existence of the
precipitate was visuaily observea. The results éf
measurement and observation are shown in Table 4.

Table 4

Frequency of recycling 0
Content of high-~boiling-point 1.3
organic substances, wt.% )
Total amount of soclvents, wt.% : 0.07

Observed (impossible to
provide for recycled use)

Precipitate

The process of the invention makes it pocssible to
reduce the discharged amount of water generated upon
production ¢of a polyphenylene ether by recycling use of

it as water for the polymerization-solvent-recovery step.
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solvent for a polyphenylene ether in the presence of a

catalyst, to terminate the polymerization and
deactivating the catalyst; and

adding a water-soluble poor solvent for the
polyphenylene ether to precipitate the polyphenylene
ether; and

recovering the thus precipitated polyphenylene
ether,

wherein (a) the contact with the chelating agent
agqueous solution is carriea out by holding the
polyphenylene ether solution and the chelating égent
aqueous solution at a temperature of from 50 to 120°C for
10 to 180 minutes,

wherein (b) a mixture remaining after the recovery
of the polyphenylene ether, which contains the non-water-
soluble polymerizgti@n solvent and water-soluble poor
seolvent, 1s brought into contact with water to extract

the water-soluble poor solvent, and a water phase
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dlstlllatlon, and the whole or a part of the remaining

water phase is recycled as water to be brought into
contact with the mixture, the remaining water phase
having a content of a high-boiling-point organic

substance of 1 wt.% or less.

2. The production procéss of a polyphenylene ether
according to claim 1, wherein the water-soluble poor
solvent forms an azeotropic mixture not’ with water but
with the non-water-soluble polymérization solvent and has

a lower boiling point than that of water..

3. The production process of a polyphenylene ether
according to claim 1 or 2, wherein the water-soluble poor

solvent is methanol.
4. The production process of a polyphenylene ether

according to claim 1 or 2, wherein the non-water-soluble

polymerization soclvent is toluene.
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30 cuprous acetdate, cupric acetate, cuprous propionate, cupric laurate, cuprous

palmitate, cuprous benzoate, manganese chloride, manganese bromide, manganese
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13.

The production process of a polyphenylene ether according to claim 8, wherein the
amine is at least ‘one ._.seiected from the group consisting of mono- and
dimethylamine, mono- and diethylamine, mono- and dipropylamine, mono- and
dibutylamine, mono- and 'dibenzylaniine, mono- and dicyclohexylamine, mono-
and diethanolamine, methylethlamine, methylpropylamine,
methylcyclohexylamine, ~ ethylisopropylamine, benzylmethylamine,
octylchlorobenzylamine, methylphenethylamine, - benzylethylamine,

dimethylbutylamine, and N,N'-dialkyl-ethylenediamine.

The production process of a polyphenylene ether according to claim I, wherein the
contact with the chelating agent aqueoﬁs solution is carried out by holding the
polyphenylene ether selution and the chelating agent aqueous solution at a

temperature of from 60 to 100°C for 30 to 150 minutes.

The production process of a polyphenylene ether according to claim 1, wherein the
chelating agent is at least one selected from the group consisting of alkali metal
salts of ethylenediaminetetraacetic acid and alkali metal salls of nitrilotriacetic acid,
and wherein the chelating agent is brought into conlact with the polyphenylene
ether solution in an amount sufficient to trap the whole amount of the metal in the

calalyst formed as a complex.

The production process of_ a polyphenylene ether according to claim 1, wherein the
contact with the chelating agent aqueous solution is carried out in the presence of at
least one water-soluble reducing agent selected from the group consisting ol
ammonium dithionite, lithium dithionite, sodium dithionite, potassium dithionite,

rubidium dithionite, cesium dithionite, beryllium dithionite, magnesium dithionite,
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